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Factory  Driving,  778 
Gold   Mining,   Electricity  in. 

402 
Heating  Boom,  Elec,  484 


Hu 


,  29 


Ireland.  Water-power  in.  291 
Iron-Smelting,  Elec,  Process. 

Italy.  Hydro-Electric  Power, 

Mansfield,  29 

Sheffield,  484 

Stacking  Machine,  Elec  ,  699 

Textile  Works,  Electric  Driv- 
ing, 484 

Transvaal.  Elec,  Coal  Cutters, 
592 

Water  Power  in  the  Cau- 
casus, 754 


Australasia,  65,  99,  131,  164 
198,  232,  265.  299.  335,  369, 
403,  457,  510,  536,  563,  592, 
646.700,  778 


Canada,  65, 164, 266, 369,  457'    ' 

510,  536,  592,  646 
Canada,  Water  Power.  232 
Canadian     Hydro-Electnc 

Power.  728  k_ 

Egypt.  198  T' 

Elec.  Supply  in  N.S.  Wales, 

646  s> 

Elec.  Supply  in  Tasmania.  646 
India.  164,  335,  403,  536,  700. 

728,  778 
Indian    Exports   Restriction, 

647 
New  Brunswick,  647 
New  Zealand  Electrical  Pro- 
gress, 592 
New  Zealand  Trade,  510 
Port  Natal  (S.  Africa).  99 
S.  Africa.  299.  369,  536 
Transvaal     Collieries,,  Elec- 
tricity, 536 

FOREIGN. 

American  Inquiries,  369 

Argentina,  199,  300,  563,  728 

Brazil,  457,  563 

Chili,  335.  457.  510,  563.  700 
I  China.  510.  647 
1   Colombia.  300.369 

Costa  Rica,  728 

Ecuador,  563 

Finland,  Hydro- Elec.  Works, 
99 


30 

France.  Hydro  -  Electric 
Works.  700 

Italy.  199.  266,  300,  510,  536, 
563,  700 

Italy,  Hydro-Electric, Works, 

,   700 

Louren^o  Marques,  728 

Manchuria.  563 

Mexico..  457 

New  Trans-European  Elec. 
Railway.  266 

Norway,  30,  199,335 

Norway,  Water-power,  700 

Paraguay,  564 

Peru, 536 

Portugal,  300 

Russia.  30,  99,  199,  564,  647 

Russia,  Technical  Education 
in,  335 

Russian  Trade.  564 

Saxony.  State  Electricity  Sup- 
ply, 300 

Siberia,  647 


Spain,  536,  564,  647,  700  | 

Spain,  Coal  Supply,  700 
Swedish     Engineering    Com- 
bine. 510 
Swedish  Exports,  30 
Uruguay,  199,  536,  564 
U.S.A.    Argentine   Telegraph 

Project,  369 
Venezuela,  369,  536 

MISCELLANEOUS. 

A.E.G.  Electric  Company,  199 
Aircraft,  Light  Alloys  for,  778 
Alien  Enemy  Firms,  593 
Alien  Enemy  Patents,  564 
Alleged  Blackmail.  199,  232 
Anglo-American  Chamber  of 

Commerce,  647 
Anglo-Swedish  Trade  Journal, 

403 
Appeal  for  Aged  Seamen,  403 
B.E.A.M.A..  132 
Birmingham      Chamber      of 

Commerce,  429 
Blackmail  Case,  510 
Blackmail  Charge,  369 
Board   of  Trade  Commercial 

Intelligence      Department, 

132 
Breach   of    Factory   Regula- 
tions, 564 
British  Firms  in  Belgium,  99 
British  Industries'  Fair,  1917, 

403,  536,  593 
British       Opportunities       in 

Russia,  199 
British     Westinghouse      Em- 
ployes' War  Relief    Fund, 

778 
Building  Construction,  266 
Calendars  and  Diaries.403.593 
Callender's  Hospital  Distress 

Fund, 564 
Callender's      Staff       Service 

Gazette,  232 
Change  of  Name  Case,  728 
China  and  Siam,  Exports  to, 

99 
Conciliation        Board        for 

Government  Emplo'yes,  620 
Contraband  of  War,  Changes. 

457 
Control  of  Metals,  51 1 
Cornish  Wolfram,  700 
County     of     London     Co.'s 

Advertising  Design,  266 
Cranes,  Sale  of,  430 
Current,  Elec,  Improper  Use, 

485 


755 
Damages    for     Refusal     to 

Work.  232 
Dayliglit  Saving,  232 
Defence  of  the  Realm  Regu- 
lations, 199 
Dinners,  457 

Economies.  Light  and  Coal.  31 
Elec  Light  Switching  Exams.. 

564 
Electrical  Energy.  Increased 

Ch.arges  for,  132 
Electric  Signalling  with  Bare 

Wires,  266 
Employes,  Register  of,  728 
Enemy     Firms    in     Foreign 

Countries,  369 

Enemy  Firms  Wound  Up,  31 . 

6,5,  132,  165,  199,  232,  335, 

369,403,430.457,485.511. 

564.  620.  647,  700.  728.  778 

Engineers'  Piece  Rates,  485 

Engineers'  Wages,  232,  593 

Entertainment   of    Wounded 

Soldiers,  266 
Excess  Profits  Tax,  65 
Export  Licences,  700 
Exports,  620 

Exports,  Prohibition  and  Re- 
striction of ,  370.  51 1 ,  674 
Exports  to  China,   66,    165, 

232,  335 
Exports  to  Liberia,  266 
Exports  to  the  Netherlands, 

430 
Fires,  511,  700 

Fraudulent     Use     of     Elec- 
tricity, 564 
German    Industrial    Council, 

430 
Highways  Restoration,  132 
Imports,  511,620 
Imports,  Prohibited,  674 
Imoorts,  Restricted,  700 
Increased  Charges  for  Elec, 

Energy.  266 
Industrial  Reconstruction,403 
Inquests,  31,   132,   165,  369, 

457,  564 
Institute  of  Chemistry.  537 
Laboratory  Porcelain.  66 
Labour  Exchanges.  537 
London  Street  Accidents,  300 
London  Waste  Trade  Ambu- 
lance Fund , 335 
Lyons  Fair.  593 
Machine  Tool  &  Engineering 
Association  (Ltd.),  593 


Match  Box  Covers,  335 
Metals,  Economies  in,  430 
Miners*    Lamps,    Approved, 

266 
Ministry   of   Labour,   Work- 
men's Committees,  728 
Ministry    of    Munitions   and 

Railway  Plant,  457 
Motor     Trade      Association, 

Council  Meeting.  99 
Municipal  Industrial  Develop- 
ment, 647 
Municipal  Loans,  430 
Patent,  Lapsed.  Application 

for  Restoration.  300 
Patent.  Lapsed.    Restoration 

of,  165 
Printing,  Increased  Cost,  165 
Prohibited    Goods  Forfeited, 
I       370 
Prohibition  and    Restriction 

of  Exports,  266,  370 
Radio-Telegraphy   in    Spain, 

620 
Rating,  New  Naval,  755 
Register  of  Employes,  66 
Registration  of  Firms  Bill.  99, 

700 
Rifle  Club  Match,  266 
S.  African  Patent  Law,  48S 
Scottish    Electricianr'  Wages 


Dis- 


403 
Soldiers,    Trait 

abled.  430 
South  Wales  Coal  Mines,  336 
Sunday  Labour,  403 
Swedish  Exports  Prohibited, 

232 
Switching,  Elec  Light,  485 
•'  Syren  and  Shipping  "  Inter- 
national Mercantile  Diary, 
1917,  430 
Trade  Names,  Misleading,  537 
Trade  with  China,  511 
Tradin?  with  the  Enemy,  31. 
66,232,485,537,647.755 
Tribunal  Cases,  31,  165,  369. 

430,  700.  728 
Tribunal's  Exemption  Condi- 
tions, 31 
War  Loan.  674 
War  Relief  Funds.  31 
War  Savings  Association,  647 
Wills,  133.  403.  485,  620 
Women  and  Engineermg.  537 
Women  Elec  Engineers,  485 
Women.  Skilled.  Wages.  674 
Works  of  Reference,  674 
Zinc.  Electrolytic  Treatment, 
164 
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Aberdeen  Subu  ban  Tramways.  757 
Adelaide  Elec.  Supply  Co..  338,  431,  622 
Alby  United  Carbide  Factories,  779 
Allgemeine  Elektricitats  Gesellschaft  (Berlin), 

304 
Amalgamated  Zinc  (De  Bav/ay's,  Ltd.),  303 
Amazon  Telegraph  Co.,  269.  302 
Anglo-American  Telegraph  Co.,  135,  486 
Anglo-Mexican  Elec  Co.,  102 
Anglo-Portuguese  Telephone  Co.,  202 
Armstrong  (Sir  W.  G.),  Whitworth  &  Co.,  337, 

405 
Associated  Fire  Alarms,  33 
Auckland  Elec  Tramv;ays,  166 
Automatic  Telephone  Mfg.  Co.,  704,732,  757, 
779 

Babcock  &  Wilcox,  136 

BaViia  Tramway,  Light  &  Power  Co..  103,  135 

Ban'c   Fur  Elektrische   Unternehmungen 
(Ztrich).  33 

Barce'.ona  Traction,  Light  &  Power,  167 

Betts  "i.ister  B.)  &  O.,  304 

Birming'.iam  District  Power  &  Traction  Co. 
(Ltd.  &  Reduced),  732 

Blackpool  %  Fleetwood  Tramroad  Co.,  648 

Blackpool,  St.  Annes  &  Lytham  Tramways  Co., 

Bognor  Gas,  Lipht  &  Coke,  780 

Bogota  Telephone  Co,,  101 

Bournemouth  &  Poole  Elec.  Supply  Co.,730,757 

Bourton-on-the- Water  Elec,  Light  &  Power 
Co.,  201 

Brazilian  Traction.  Light  &  Power,  136,  538 

I3recknell,  Munro  &  Rogers,  303,  732 

Brisbane  Elec,  Tramw..ys  &  Investment,  102 

Bristol  Tramways  k  Carriage  Co.,  538,  757 

British  Aluminium,  780 

British  Coalite  Co.,  405 

British  Columbia  Else  Railway  Co.,  405,  432 

British  Dyes.  67 

British  Elec  Traction  Co,,  304 

British  Elec.  Transformer,  780 

British  Engine,  Boiler  &  Elec.  Insurance,  730 

British  Ever-RoaJy  Co..  270 

British  Insulated  &  Hel.nly  Cables,  704, 757  780 
)     British  L.M.  Ericsson  Mfr.  Co.,  677.  758 
\   British  Miniature   Elec.   Vehicles  (Ltd.),  566 
,  Briti:,h  Thomson-Houston  Co.,  68 

British  V.icuum  Cleaner  Co..  372 

Bronilry  (Kent)  Elec  Light  &  Power,  780 

Btonipinn  «t  Kensington  Elec.  Co..  730 

Brampton  &  Kensington  Elec  Supply,  780 

Browett,  Lindley  StCo.,780 


Bruce  Peebles  &  Co..  730,  758 

Brunner,  Mond  &  Co..  202 

Buenos  Ayres  City  Si  Surburban  Tramways  Co. , 

406 
Buenos  Ayres  Lacroze  Tramways  Co.,  406 
Burnham  &  District  Elec.  Supply  Co.,  538 
Calcutta  Electric  Supply  Corpn.  (Ltd.),  34,  432 
Calcutta  Tramways  Co.,  102 
Callender's  Cable  &  Construction,  102,  650 
Callender's  Share  &  Investment  Co.,  337 
Cambridge  Elec.  Supply  Co.,  730 
Canadian  Cleneral  Elec.  Co..  304.  782 
Cape  Electric  Tramways.  167,270 
Castner-Kellner  Alkali  Co.,  270,  303,  337,  703 
Central  Argentine  Railway  Co.,  167 
Central  Elec  Supply  Co..  622 
Central  London  Railway  Co.,  622.  648,  677 
Chadburn's  (Ship)  Telegraph  Co.,  372 
Charing  Cross,  West  End  &  City  Elec,  Supply 

Co.,  730,756 
Chatham  &  District  Light  Railways  Co.,  566 
Chelsea  Elec.  Supply  Co.,  780 
Chloride  Electrical  Storage  Co.,  704 
City  &  South  London  Railway  Co.,  622.  649 
City  of  Buenos  Ayres  Tramways,  168,  594 
City  of  Carlisle 'Elec  Lighting  Co..  678 
City  of  London  Elec.  Lighting  Co.,  677,  7J0, 

779,  782 
City  of  Santos  Improvements  Co.,  68 
Claud  Hamilton  (Ltd.),  34 
Cleveland  &  Durham  Elec.Power,  780 
Cleveland  Trust,  337 
Clyde  Valtey  Elec  Power  Co.,  704 
Coalite  (Ltd.),  781 
Companies  Struck  Off  Register,  136.  202,  338, 

Companies  to  be  Struck  off  the  Register,  432 

Consolidated  Signal,  303 

Consolid.ated  Signal  Co,,  136 

Cordoba  Light,  Power  &  Traction  Co.,  -106,  4J.! 

Cornwall  Elec  Power  Co,,  782 

Costa  Rica  Elec  Light  &  Traction  Co..  432 

County  of  London  Elec,  Supply  Co,,  673,  703, 

Cuba  Submarine  Telegraph  Co.  (Ltd.),  34 

Cuttings  Bros..  337 

Dartmoor  Elec,  Supply  Co,,  102 

Davles  &TimmiD3  (Ltd.),  622,  677 

Delabole  Elec  LightinB  &  Supply  Co.,  337 

Denton.  William  (kid.).  304 

Derby  Lamp  Works,  201 ,  303 

Dick.  Korr&  Co.,  101.167 

Direct  Spanish  Telegraph,  732,  781 


Direct  United  States  Cable,  68,  486 
Doulton  &Co..  758 
Drake  &  Gorham.  167,  235 
Dublin  United  Tramways  Co..  486.  566.  622 
East  London  Railway  Co..  372,  594 
Eastern  Extension,  Australasia  &  China  Tele- 
graph Co.,  102,  372,  458 
Eastern  Telegraph  Co.,  102,  372 
Edison  Swan  Electric  Co.,  168,  235.  268,  622, 

75B 
Edmundson's  Electricity  Corpn.,  512 
Electric  Construction  Co.,  270,  538 
Electric  Ignition  Co.  (Ltd.)  (1913).  33 
Electrical  Contracts  &  Maintenance,  432 
Elec.  Distribution  of  Yorkshire.  649,  703 
Elec  &  Industrial  Investment  Co.,  622 
Electrical  Securities  Trust,  337 
Electrical  Utilities  Corpn.,  102 
Electro-Bleach  &  By-Products,  731 
Engineering  &  Arc  Lamps.  432 
Farad  Electrical  Co.,  303 
Fellows  Magneto  Co. ,  337 
Ferguson,  Pailin  &  Co.,  303 
Ferranti  Limited,  371 
Fife  Tramways,  Light  &  Power  Co,,  649 
Folkestone  Electricity  Supply,  781 
Fraser  &  Chalmers,  235,  303 
Gateshead  &  District  Tramways.  758 
Giant's  Causeway  &  Portrush  Elec  Tramways, 

Co.,  649 
Globe  Telegraph  &  Trust  Co.,  270 
Guernsey  Railway  Co.,  650,  758 
Hadfields(Ltd.),  758 
Halifax  &  Bermudas  Cable  Co..  650 
Harrow  Elec  Lifht  Si  Power  Co..  703 
Henley's  (W.  T.)"Telegraph  Works,  678, 758,781 
Hirst  (A.)  &  Son,  303 
Hongkong  Tramway  Co,.  782 
Hurst,  Nelson  &  Co,,  135  .    „  , 

India   Rubber,    Gutta    Percha   Si  Tclr •• 

Works,  371.  404  " 
Indian  Elec  Supply  &  Traction  Co.,  ..P. 
Indo-European  TelograplvCo,,  68 
Imperial  Tramways  Co..  512 
Inlcrnational  Elec.  Co..  704 
Internatlon.al  Light  &  Power  Co.,  337 
Iron  Trades  Empioyois"  Insurance.  7Si' 
Isle  of  Thanot  Elec.  Tramways  &  Lighti: 

Isle  of  Wight  Eloc.  Light  &  Power.  758 
Jackson  (P.  R,)  &  Co,,  782 
Jarrow  &  District  Elec,  Traclion.  731 
Kamlnlsliquia  Power  Co..  136.  486,  594 


Kensington  &  Knightsbridge  Elec,   Lighting 

Co..  678,  703,  756 
L.  &  N.W.  Railway  Co..  677 
L.&S.W.  R.ailwayCo.,622 
Lancashire  Dynamo  &  Motor  Co.,  'Oi 
Lanarkshire  Tramways  Co.,  594 
Lancashire  United  Tramways  Co..  649 
Lima  Light,  Powbr  &  Tramways,  102,  486 
Lisbon  Elec  Tramways.  168 
Liscard  Battery  Co.,  101 
Liverpool  District  Lighting,  758 
Liverpool  Overhead  Railway  Co..  677 
Llandudno  iColwyn  Bay  Elec  Railway  (L.d.). 

Llanrwst  Elec  Supply  Co..  732 

London.  Brighton  &  South  Coast  Raihvay  Co.. 

LotrfOTElec  R--'il«wCo..622.649,677 
London  Elec  Supply  Corpn.   Ltd.),  649.  675 
London  Elec.  Wire  Co.  &  Siniths  (Ltd.),  677 
London  Electron  Works,  782 
Mackay  Companies,  338,  781 
M.adras  Elec.  Tramways.  781 

M.aBnetoW.ives(Ltd.),33  

Manila  Elec  Railroad  &  LishtingCorm...  406 
Manshel.l  &  District  Tramways  Co..  678 
Manx  Elec.  R.ailway  Co..  371  „,,j„- 

Marconi  International  Marine  Commuiucal.or 

Co.,  270,  453  ,  r„    i-M 

Marconi's  Wireless  Telegraph  Co..  4S8 
Mather  &  Pkatt.  650.  703 
Melbourne  Electric  Suiilv  C,r,  J/.,  [  J- 
Melton  Mowbr.iy  1         '  '  ,  ,^ 

Memoranda,  34,  ' 

270,  304,  33»,  , -• 

538, 566, 594,  tv 
MerryIees&Co..5t'J 

Mersey  Railw.ay  Co.,  e*0  „  ,_ 

MetropoliCin  District  Rf'™""  :g''lif'«, 

b7 
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Nitrogen  Produc:s  &  Carbide  Co..  782  , 

North  Metrcpolitan  Elec-  Po'^rer  Distribution 

Co..  758 
Ncthallerton  Elec.  Light  &  Power  Co..  731 
Northampton  Elec.  Light  St  Power  Co..  405. 486  < 

731 
Norwich  E!ec.  Tramway  Co..  136 
Notable  Electric  Co.,  304 
Noitir.j  Hil!  Elec  Lighting  Co..  168,  678,  702 
Oriental  Telephone  &  Elec.  Co.,  68 
Oiford  Elec.  Co..  704.  731 
Pa.-a  E'ec.  Railways  &  Lighting  Co.,  758 
Para?j5y  Central  Railway  Co.,  201 
Phill;;;  Mssneto?,  704 
Pr=  .-ir.riil  Tra-tiways  Co.,  259 
Resno  Elec.  Mfg.  Co..  10! 
Renter  s  Telegram  Co.,  236.  337 
Rio  de  Janeiro  Tramway,  Light  &  Power  Co.. 

!02.  512 
Rotey«[Co.,782 
Rushden  &  District  Elec.  Supply,  731 


St  James'  &  Pall  Mall  Elec.  Light  Co.,  594, 

622.  649,  676 
Sao  Paulo  Tramway,  Light  &  Power  Co.,  102. 

512 
Scarborough  Electric  Supply  Co.,  758  ■ 
Scottish  Tube  Co..  758 
Seear,  Scott  &  Co.,  732 
Shanghai  Elec.  Construction,  102 
Shawinigan  Water  &  Power  Co.,  304.  782 
Shipstone  Electrical  Co.,  202 
Shropshire.    Worcestershire    &    Staffordshire 

Elec.  Power.  758 
Simplex  Conduits,  758 

Smith  (S.)  &  Sons  (Motor  Accessories),  Ltd..  33 
Smithfield  Markets  Elec.  Supply  Co..  622,  649 
South  London  ElecSupplyCorpn.,650,  731 .  757 
South  Metrotxjiitan  Elec.  Light  &  Power  Co., 

650,  704 
South  Staffordshire  Tramways.  782 
Spanish  &  General  Wireless  Trust,  67 
Steriing  Telephone  &  Electric  Co.,  432 


Stewarts  &  Lloyds.  768 

Submarine  Cables"  Trust.  68 

Sunderland  District  Elec.  Tramways,  594 

Swiss  Electrical  Companies.  432 

Telegraph  Construction   &  Maintenance  Co, 

622,  678,  702 
Toronto  Railway  Co..  34 
Torpoint  Elec.  Supply  Co..  782 
Traction  &  Power  Securities,  732  , 

Tramways  Light  &  Power  Co.,  678,  704  ! 

Tucuman  Tramways,  Light  &  Power  Co.,  406     I 
Tyneside  Elec.  Development,  758  ' 

Tyneside  Tramways &Tramroads  Co.,  650,758 
Underground  Elec.  Railways  Co.,  622,  704.  731. 

United  Alkali  Co..  67S 

United  Elec,  Tramways  of  Caracas.  136.  20! 

United  Elec  Tramways  of  Montevideo.  338 

United  Electric  Car  Co.,  371 

United  River  Plate  Telephone.  102 

Venezuela  Telephone  &  Elec.  Appliances.  303 


Venner  Time  Switches.  431 

Veritys  Limited.  758 

Victoria  Falls  &  Transvaal  Pove'  Co    304.  37^ 

Wak3lins,  337 

Walters  Elec.  Mfg.  Co.,  101  T" 

Walton  &  Clough  (Ltd.).  34 

Waste  Heat  &  Gas  Elec.  Generativ  S-ation' 

732.  758 
Welsbach  Light  Co..  270,  337  ^"'' 

West  African  Telegraph  Co..  168  •■  "1 

West  Coast  of  America  Telegraph  Co., 
West  India  &  Panama  Telegrarh  Co..  16S.201 

235  '  A     ' 

Western  Telegraph,  136,  167.  200.  338.  73 
Westinghouse  Elec.  &  Mfe.  Co..  650 
Westminster  Elec.  Supolv  Corpn.,  594.650  76 
Windermere  &  District  Elec.  Supply.  782 
Yorkshire  Elec.  Power  Co..  622.  678 
Yorkshire  (West  Riding)  Elec.  Tramways,  405. 

512.  758 
■•  Z  ■•  Elec.  Lamp  Mfg.  Co..  101 


Companies,  Joint-Stock  (New  Electrical,  &c.),  Registered. 


.NEW    COMPANIES - 

Accuraiact  (Magnetos),  269 
Asociated  British  Machine  Tool  Makers,  650 
Association    of    British    Chemical    Manufac- 
turers, 458 
AiKciition  of  Science,  303 
Bcrra  Magr.tto  RepaiiingCo.,  650 
B-i*:--.  A;-vt';.  :f  Trade  &  Technical  Journals, 

E  Air  Pumps,  371 

b  732 

E  re  Tools.  486 

E  h  «.  Vehicles.  201 

c  Ltd.  I.  566 

=  i38 

E  ••.466 

7  .-dryCo.  (Ene.),337 


O  732 

Clerr,er;  Ui---  -.   Metal  (Ltd.). 
Cook  iCnjs.  W.i.  Ltd..  732 
Co^oreritive  Engineer.  371 


Corona  Lamo  Wcrks  (Northern).  458 
Deptford  Steel  &  Ironworks.  732 
Double  Arc  Electric  Welders.  782 
Driver.  Denman  &  Cooper  (Ltd.).  650 
Electric  Stores  (Nottingham),  432 
Ercole,  Marelli  &  Co.,  486 
Factory  Equipment,  458 
Fairfield  Supplies  Co.,  732 
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Some  interesting  figures  are  given  by  Dr.  Kent  on  the  effect 
of  shortened  hours.  Thus  a  group  ci  workers  showed  an 
absolute  increase  of  f  ver  5  per  cent,  of  output  as  a  result  of  a 
diminution  of  161-  per  cent,  of  the  length  of  the  working  days. 
Dr.  Kent  also  calls  attention  to  the  fact  that  increased  resis- 
tance to  fatigue  follows  improved  feeding.  Tliis  is  undoubtedly 
a  direction  in  which  improvement  is  (iesirable.  Generally  it 
may  be  said  that  the  investigations  by  Dr.  Kent  a:jd  others 
have  sufficiently  proved  the  fact  that  overtime  beyond  a 
limited  extent  cau  only  do  harm.  We  think,  therefore,  it  is 
time  that  some  action  was  taken  by  the  Government  to  put 
matters  on  a  move  rational  basis.  Only  the  other  day  we  were 
surprised  to  read  that  work  is  carried  on  in  the  Army  ClotWng 
Department  on  Sundays,  for  which  double  the  rate  of  pay  is 
given.  It  is  fairly  obvious  that  such  a  policy  not  merely  leads 
to  greater  cost,  but  also  to  the  purchase  of  inefficiency. 
Economy  is  only  desirable  if  it  leads  to  a  more  efficient  all- 
rcund  result.  We  venture  to  suggest  that  if  Sunday  work 
were  entirely  abandoned  it  would  not  only  lead  to  a  consider- 
able saviag  of  expenditure,  but  to  improvement  in  the  week's 
output  bv  those  at  present  engaged  on  mimitions. 


:NroT<£:  s 


Industrial  Fatigue. 

Our  knowledge  of  the  ineflficiency  of  overtime  is  rapidly 
increasing  iii  these  times  of  stress,  and  it  is  to  be  hoped  that  we 
shall  act- without  delay  upon  the  information  so  far  acquired. 
The  latest  report  on  the  siibject  is  by  Dr.  Stanley  Kent,  and 
i;ives  some  inti'resting  information.  One  of  the  subjects  with 
which  Dr.  Kent  deals  is  that  of  the  power  of  recovery.  This 
i;  determined  by  the  general  physical  development  of  the 
individual,  the  state  of  health  and  nutrition,  and  also  by  free- 
dom from  "  stalcness  "  and  fatigue.  Thus  it  is  that  the  power 
of  recovery  is  greater  at  the  beginning  of  a  period  of  labour 
than  ai  the  epd,  and  this  fact  applies-to  the  week  a.s  well  as  to 
the  day.  Con,sequently,  if  the  day  is  lengthened  by  overtime, 
or  if  a  week's  work  is  lengthened  by  interfering  with  the  week- 
iiid  rest,  tiis  results  in  still  more  rapid  production  of  fatigue 
and  its  still  less  perfect  recovery.  It  follows  that  a  point  is 
quickly  reached  beyond  which  an  increase  in  tbe.  hours  of  work 
can  no  longer  be  efficient.  Moi'eover,  the  rale  of  output  varies 
will)  the  time  of  day.  It  is  often  found  to  be  lowest  in  the  early 
nioi-ning  period  and  at  the  beginning  of  the  week  ;  also  in  the 
period  of  ovci  time  at  the  end  of  the  week.  On  the  otiier  lu>nd, 
])sychical  influence  cannot  be  disregarded.  Thus,  the  output 
on  Saturday,  in  spiie  of  great  fatrigue,  is  often  high,  due  to  t!ie 
anti'-ipation  of  a  wrck-ciul  re,«l. 


The  Board  of  Trade  and  Electric  Lighting  Orders. 

Owing  to  the  war  tlie  carryi'ig  dirough  of  new  schemes  lor 
electric  light  and  power  are  necessarily  in  abeyance  'it  the  pre- 
sent time,  and  nothing  is  being  done  even  in  the  cariymg  out  of 
extensions,  except  those  which  are  absolutely  necessary,  or 
in  the  obtaining  of  new  Provisional  Orders.  We  have  on  pre- 
vious occasion.s"pointed  out  that,  although  actual  construction 
in  the  case  of  those  new  schemes  ar  d  extensions  which  are  not 
urgent  cannot  be  carried  out  at  the  present  time,  it  is  neverthe- 
les's  highlv  desirable  that  the  preliminary  work,  such  as  the 
drawiii^g  up  of  specifications  and  the  carrymg  through  of  the 
Tarliamentary  and  legal  formalities,  should  be  conipleted  so 
that  when  peace  comes  the  actual  work  of  eoustrucvion  can  be 
carried  through  wiih  the  least  possible  debiy.  AVe  are  glad  to 
see  that  the  Board  of  Trade  is  now  taking  tlds  view  of  the 
matter,  and  that  i  letter,  whicli  will  be  found  elsewhere  iu  our 
present  issue,  has  been  addressed  to  the  President  o(  the  Society 
of  Parliamentary  Agents.  sSating  that  the  Board  will  be  pre- 
pared to  entertain  applications  for  Provisional  Orders  in  the 
ensuing  session,  when  it  can  be  showi\  that  the  establishment  of 
works  under  the  scheme  proposed  will  be  i)roceeded  with  as 
soon  as  practicable  after  t  he  termination  of  war.  It  is  poin+ed 
out  ti\at  the  Beard  will  have  particular  regard  to  the  consuiera- 
tion  as  to  how  far  the  exercl.se  of  powers  will  pre  vide  an  o..:lei. 
for  labour  aud  the  utilisation  o£  plant  and  macLinery  whu U 
have  been  provided  for  the  purposes  cf  the  war.aud  a.tention 
is  also  called  to  tlie  fact  that  it  is  undesirable  that  proposals 
pTit  forward  should  provoke  stM-inas 'opposiaou  or  prove 
undnlv  costlv  at  the  moment. 
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Metal  Slot  Wedges  in  Induction  Motors. 

Elsewhere  is  jriven  an  abstract  of  an  article  on  this  subject 
by  Mr.  B.  B.  Ramey.  The  pui-pose  of  the  article  is  to  indicate 
the  efiect  on  motor  performance  of  different  types  of  wedges 
and  slots,  it  is  shown  that  although  the  metal-wedged  slot 
construction  does  not  give  as  1o>t  magnetising  current  and  iron 
loss  as  the  semi-enclosed  slot  constniction,  it  does  give  lower 
values  than  the  open  slct  and  at  tlie  same  time  maintains  the 
advantages  of  the  open  slot  in  ease  of  winding  and  repair.  The 
author  shows  that  the  metal-wedged  slot  constniction  gives  a 
certain  flexibility  in  design,  and  opens  up  possibilities  for  work- 
ing the  active  material  more  efficiently  than  is  possible  with 
open  slots,  while  at  the  same  time  all  the  mechanical  advan- 
tages of  the  open  slot  construction  are  retained.  Although 
designers  aim  at  securing  low  values  of  magnetising  current 
and  leakage  in  order  to  obtain  satisfactory  constants  it  is  well 
to  remember  that  to  the  manufacturer  and  to  the  user  ease  of 
construction  and  repair  are  equally  important.  In  the 
majority  of  cases  it  is  imwise  to  sacrifice  mechanical  simplicity 
in  endeavouring  slightly  to  impnve  the  electrical  performance 
of  a  machine.  Mr.  Eamey'?  aiticle  can  be  recommeiided  to 
designers  and  others  who  are  likely  to  have  to  look  up  the 
subject . 

Hydro-Electric  Station  on  the  Pescara  River.  Referring 
to  our  article  on  this  subject  in  our  issue  of  Sept.  8,  we  are 
asked  to  state  that  the  generators,  e.\citers,  transformers, 
switchgear  and  outgoing  lines  of  this  station  were  designed  and 
manufactured  by  the  Tecnomasio  Italian  o  Brown  Boveri. 

"Faraday  Hoose  Journal."  -In  addition  to  a  good  deal  of 
matter  of  inti-pst  to  •  Fuiadians,"  the  current  "  .Tounia!  '" 
contains  an  artiiK-  of  general  interest  by  Dr.  A.  Rus.soll, entitled 
■■  Notes  on  Electrical  Engineeiing.''  A  new  method  of  haimonic 
analyni-s  i.«  deKj-ribed  and  notes  are  given  on  the  theorv  of  the 
dynuiiio  aiid  on  llif  siti-  of  tht'  jjowcr  stations. 

Periscopes  on  Railway  Signal  Stations.— On  one  of  the 

''hi'..  a  lam'-  periscope  lias  been  installed  in  order 

to  '  -■  ainiaii  to  survey  a  .section  of  the  line  which 

•  ct  view  owing  to  the  obstruction  of  a  neigh- 
The  idea  will  probably  be  applied  in  other 
view  is  obstructed.     But  although  the  peri- 
to  public  notice  only  since  the  war  began,  the 
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Hydro-Electric  Progress  in  Norway.    According  to  "  En- 
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Another  Electric   Battleship. — According  to  "  Sngineering 
News."  contracts  have  recent!}'  been  let  for  electric  jx^opulsion 
machinery  for  the  U.S.  ss.  "  Tennessee,"  a  super-dreaftijought 
now  under  construction.     This  action  may  be  regardet,  as  a 
result  of  success  with  the  U.S.  collier  "'  Jupiter  "  and  the 
battleship  "California."     There  will  be  in  the  "Tenuesse«." 
two    steam-turbine    electric    generating    units    aggregatifl'j^ 
33,000  H.p.  and  feeding  four  6,700  h.p.  motors,  each  connected 
to  a  propeller.     Smaller  turbine  sets  will  drive  the  auxiliaries  \ 
and  furnish  hght  and  power  throughout  tlie  ship.     There  will    \ 
be  several  hundred  motors,  doing  all  work  from  anchor  raising      \ 
to  steering.    Electricity  will  be  used  for  cooking,  ice  making,  &c. 

Munitions  Order. — The  Minister  of  Munitions  has  required 
all  persons,  firms  and  companies  engaged  in  the  manufacture 
of  cranes,  aerial  ropeways,  capstans,  conveyers,  grabs,  eleva-  \ 
tors,  hoists,  Hfts,  rimways,  shear  legs,  transporters,  travellers  ^ 
or  winches,  whether  operated  by  steam,  electric,  hydraulic, 
pneumatic  or  hand  power,  not  to  carry  out,  without  a  permit 
issued  imder  his  authority,  in  any  factory,  workshop  or  other 
premises,  any  work  consisting  of  the  manufacture,  assembling 
or  erection  of  anj-  of  the  above-mentioned  articles,  except 
tmder  (a)  orders  received  from  or  in  connection  with  work  for 
the  Admiralty  or  War  Office  ;  (b)  orders  of  a  value  not  exceed- 
ing £50  required  for  war  work  ;  (c)  orders  which  have  already 
been  sanctioned  by  the  Ministry  of  Munitions  of  Class  '"  A  " 
work. 

Geared  Turbo-Generators. — According  to  "  The  Engineer, 
geared  turbine  units  are  to  replace  the  direct-connected  tur- 
bines of  the  new  United  States  destroyers  "  Henley  "  and 
'■  Mayrant."  The  Navy  Department  has  adopted  geared 
turbmes,  it  is  understood,  because  they  are  lighter  and  take 
up  less  space  than  direct-connected  imits,  are  better  mechani- 
cally because  of  their  small  size,  and  require  less  steam  at  all 
speeds,  and  especially  at  cruising  speeds.  This  reduces  the 
fuel  consumption  and  increases  the  steaming  radius,  which  is 
an  important  feature.  The  machinery  will  consist  of  two 
complete  expansion  geared  turbine  units  of  the  impulse  reaction 
type,  and  two  geared  cruising  units.  It  is  to  be  installed  in  the 
same  engine  room  space,  and  to  connect  with  the  existing  pro- 
peller shafting,  and  drive  the  propellers  at  the  same  speed  as 
formerly. 

Air-BIast  Alternating   Current   Rectifier.— A  very  simple 

and  ingeninus  nietliud  of  ivctifyuig  high-tension  alternating 
currents  by  means  of  an  air  blast  has  been  assigned  to  the 
International  Precipitation  Co.,  of  Los  iVngeles  (Cal.),  under 
United  States  patent  1,188,.597.  Wolcalt  and  Richer  propose 
to  stirround  a  rod  electrode,  spaced  from  a  co-operating  disc 
electrode,  with  an  air  blast  at  a  pressure  of  about  10  lb.  to  the 
square  inch.  By  directing  the  air  blast  along  the  path  of  the 
discharge  the  inventors  maintain  that  an  alternating-current 
at  as  much  as  50,000  volts  can  be  wholly  rectified.  It  is  also 
found,  the  inventors  state,  that  by  regulating  the  air  pressurt 
it  is  possible  to  secure  any  desired  amount  of  rectification.  It 
also  becomes  possible  to  rectify  both  halves  of  an  alternatina 
current  wave,  and  to  obviaic  entirely  all  expensive  equipmjyit 
of  vacuum  tiili'',s  iiiid  tlic  like 

Tractive  Resistance  o!  Roads.  A  comparison  of  the  tVctive 
resistance  exerted  by  dillcreiit  road  materials  to  thoM^^^'^R*^ 
of  motor  wagons  1ms  been  undertaken  by  Prof,  A.  E/lveiielly 
and  Ml.  O.  R.  Schurig.  The  results  of  these  test.sApp^'i"'  "> 
the  "  Trail. "lie f.ions  "  of  the  .American  Institute  of  Klectiical 
Kiiginceis  for  .liiiie.  The  tractive  resistance  vav'*'-''  according 
to  the  .Mpeed,  bii',,  aHHuining  a  speed  of  20  km.  Q^'  I  miles)  per 
iioiir,  nrhaii  imvciiieiit  materials  can  be  classifitnl  i"  tlH>  ^"  ,j' 
iiig  Older  (it  desirnhilitv  :  (I)  Asphalt,  (2),Av(iod  block,  (-i) 
hard  Hiiiooth  imicudani.'(I)  brick  Idock,  (5)  ^laiiilo  '']'"<  "!<• ' 
ceiiieiit -filled  joints,  ((i)  cinder,  (?)  grav-'l,  (8)  granite  Mo. ;k  with 
HaiHl-filleil  joiiitH.  It  i.s  interest ing  to  note  tlurt  increasing  the 
giosH  weight  of  till-  vehicle  bv  12  ]ier  cent.  Wd  no  appreciable 
I'llect  on  the  tractive  rcNistJince  ol  siiioolj/ronds  in  good  con- 
dition :  liut«Dii  rough  ioiuIn  ii  distiiiolf  increase  m  tractive 
ie»iMlaiici-  wuM  recoitled.      Billtl-''\'j 
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Separation  of  Neon  from  the  Atmosphere.~A  process  for 
sepavati''g  neon  from  other  similar  gases  derived  from  the 
atmosT-liere,  particularly  helium,  has  been  patented  br  M.  Geo. 
Clau'-e.  The  production  of  liquid  air  on  a  large  scale  has  made 
poF-ible  the  generation  of  nitrogen,  argon,  helium  and  neon  in 
cfiumercial  quantities,  but  the  separation  of  the  three  latter 
uustituents  is  more  troublesome.  The  process  of  M.  Claude 
makes  use  of  a  sealed  tube,  in  which  large  carbon  electrodes 
are  inserted.  This  is  filled  with  the  gases  to  be  treated  and  an 
,electric  discharge  is  passed  through  the  mixture,  when  the 
'foreign  gases  are  absorbed,  leaving  nearl}-  pure  neon.  The 
minimum  surface  area  of  the  electrodes  is  given  as  1-5  sq.  dcm. 
per  ampere.  A  comparatively  large  area  is  desirable,  as  neon 
is  absorbed  very  much  more  slowly  than  the  other  gases.  Neon 
is  extremely  permeable  to  electric  discharges  and  has  foimd 
application  in  the  tubes  used  as  detectors  of  Hertzian  waves. 
It  has  also  been  employed  by  M.  Claude  in  the  form  of  luminous 
tubes  for  lighting  purposes. 

Disabled  Sailors  and  Soldiers. — The  classes  organised  at 
the  Northampton  Polytechnic  Institute  by  the  Institiiticn  of 
Electrical  Engineers  in  co-operation  with  the  London  County 
Council  for  the  purpose  of  giving  a  preliminary  training  to  dis- 
abled sailors  and  soldiers  as  electricity  sub-sta.ticn  attendants 
are  about  to  be  resumed.  l"p  to  the  presesit  some  40  men  have 
been  admitted  to  the  course,  of  whom  25  have  been  placed  in 
electricity  supply  undertakings,  the  remainder  hpving  either 
found  other  situations  or  been  unable  to  complete  their  course. 
The  courses  are  free  to  the  men,  ind  the  work  consists  cf 
demonstrations  and  exercises  in  the  fir.st  principles  of  elec- 
trical engineering  and  of  physics,  practical  work  in  the  elec- 
trical and  physical  laboratories,  and  demonstrations  in  the 
power  house  of  the  Northampton  Institute.  By  the  courtesy 
of  some  of  the  London  supply  companies  visits  are  also  paid  in 
the  last  week  of  the  course  to  sub-stations  and  generating 
stations  in  the  London  district,  and  instruction  is  given  by  the 
men  in  actual  charge  of  the  stations.  A  third  batch  of  20  men 
will  begin  their  course  about  the  middle  of  October,  and  will  be 
ready  to  take  up  employment  as  probationers  about  the  middle 
of  November.  Engineers  having  vacancies  which  could  be 
ottered  to  these  men  are  requested  to  communicate  with  Dr.  R. 
Mullineux  Walmsley,  Principal  of  the  Northampton  Pclyteclmic 
Institute,  Clerkenwell,  London,  E.C.,  who  will  also  be  pleased 
to  send  application  forms  for  admission  to  the  courses,  with  full 
particulars,  to  disabled  sailors  or  soldier.?  wishing  to  join. 

Provisional  Electric  Lighting  Orders. — As  stated  in  our 
last  issue,  the  Board  of  Trade  have  decided  to  reconsider  their 
attitude  towards  applications  for  provisional  electric  lighting 
orders.  The  change  of  policy  is  announced  in  a  letter  from  the 
Harbour  Dept.  of  the  Board  to  the  President  of  the  Society  of 
Parliamentary  Agents.  This  letter,  which  is  dated  Sept.  20, 
reads  as  follows  : — 

I  am  directed  by  the  Board  of  Trade  to  state  that  they  have  under 
consideration  your  letter  of  Sept.  8,  submitting  on  behalf  of  the  Society  of 
Parliamentarj-  Agents  certain  representations  for  a  modification  of  the 
jotice  issued  by  the  Board  last  year  to  the  effect  that  application  forl>ro- 
■v  <ional  orders  would  not  be  entertained  except  in  cases  when  e.\ti-eme 
urgency  e.\isted. 

I'lc  Board  realise  that  the  position  has  altered  since  the  issue  of  the 
notiC'  in  (|Uestion.  particularly  in  the  direction  indicated  in  the  circular 
letter 's.-ued  by  the  Local  Government  Board  on  Aug.  28  last,  and  in 
these  Circumstances  the  Board  of  Trade  will  be  prc])ared  to  entertain 
applicali>ns  fqr  provisional  orders  in  the  ensuing  session  when  it  can  be 
shown  that  the  establishment  of  works  under  the  schemes  proposed  will 
1*  proccedel  with  as  soon  as  i)racticable  after  the  termiration  of  the  war. 
In  determinng  whether  an  application  shall  be  allowed  to  i)roceed  the 
Boarcl  will  hao  particular  regard  to  the  considerations  as  to  how  far  the 
excn-iso  of  the  ;iowers  will  provide  an  outlet  for  labour  or  for  the  utilisa- 
tion of  ])lant  ana  machinery  which  have  been  provided  for  the  purposes  of 
the  war. 

Tlie  Ho;ird  will  le  prepared  to  consider  proposals  before  any  expendi- 
ture is  iri(  virrcd  in  nsiiect  of  tlu;  publication  of  notices,  &e..  and  to  inti- 
mate whc-thii.  in  their  view  a  prima  Jack  case  has  been  made  out  for  the 
promotion  of  tli.-  application  .-iubject  to  consideration  of  objections.  The 
Hoard  aiT.  liowcvcr.  ol  o|)inion  that  it  i.s  undesirable  that  proposals  shall 
be  j)Ht  foi-ward  wliic  b  are  likclv  to  jirovoke  serious  (i)iiio.-il  ion  or  to  ]iro\c 
unduly  costly  to  promote.  I  am  to  add  that  the  ]'o'icy  of  the  Board  in 
dea!iiig  with  thee  ai)iilications  may  be  subject  to  fuilber  moditication  in 
the  event  of  a  change  in  the  general  situation  dne  to  the  war. — (Signed) 


OBrrUARY. 


William  M.  Kent.— With  regret  \se  announce  the  death,' after  a 
short  illness,  of  Mr.  William  Morrey  Kent,  of  the  Commercial  Cable 
Co.  Origmally  in  the  service  of  the  Post  Office  and  the  Direct 
United  States  Cable  Co.  at  Liverpool,  he  joined  the  Commercial 
Cable  Co.  at  its  inception  in  1884,  and  after  holding  responsible 
])Ositions  at  Liverpool,  Manchester  and  Bradford,  he  came  to  London 
in  1897,  where  he  endeared  himself  to  everyone  in  the  cable  world  by 
his  unfailing  courtesy  and  charm  of  maimer.  At  the  early  age  of  57 
he  leaves  a  blank  which  it  will  be  difhcult  to  fill.  Mr.  Kent  was  also  a 
director  of  the  Direct  \^'est  India  Cable  and  Halifax  &  Bermudas 
Cable  Companies. 

Killed  ix  Action. — The  following  deaths  in  action  are  reported  : 

Second-Lieut.  J.  R.  Moore  {Connaught  Ran.gers),  who  was  killed  on 
Sept.  9.  was  in  his  21st  year.  He  was  in  the  service  of  the  British 
Westinghouse  Electric  &  Mfg.  Co.  at  Trafiord  Park  prior  to  the  war. 

Capt.  Hugh  Petley  (London  Regiment),  aged  28.  who  was  killed  on 
Sept.  18,  was  the  only  son  of  the  late  Mr.  Edmund  Petley,  late  secretary 
of  the  Amazon  Telegraph  and  Chili  &  Ecuador  Telephoiie  Companies. 

Lieut.  Edwin  Schoufield  (London  Regiment),  aged  26,  who  has  been 
killed,  was  engaged  in  the  office  of  his  fathers  firm,  A.  Schoufield  &  Co., 
dealers  in  electrical  suppUes,  Glasgow,  until  he  volunteered  for  military 
service  immediately  after  the  outbreak  of  the  war. 

Lieut.  Cyril  A.  C.  Aitkens  (R.E.),  previously  reported  missing  as  from 
July  10,  wa-i  :ift,.i-\vinK  reported  to  have  died  on  that  day.  He  was 
formerly  en'^  Vorth-Eastem  Marine  Engineering  works,  on 

the  Tyne,  sul  k  d  the  Tyne  Electrical  Engineers,  and  served 

at  the  front  a-    ._ _  "llii-er.     He  was  23  years  of  age. 


APPOINTMENTS  VACANT  AND  FILLED. 


Wigan  Corjxjration  invite  applications  for  the  jjositiou  of  borough 
electrical  engmeer  and  manager.  Salary  £400  per  amium.  Appli- 
cations to  the  town  clerk,  Mr.  Wm.  Hy.  T\Ter,  Municipal  Offices, 
King-street  West,  Wigan,  by  Oct.  19.     Sec  also  an  advertisement. 

An  engineer-in-charge  is  required  for  period  of  the  war  by  Hammer- 
smith Borough  Council.  Salary  £3.  os.  per  week.  Applications  to 
the  engineer  and  manager  of  the  electricity  department,  Mr.  G.  G. 
Bell,  85,  Fulham  Palace-road.  London,  W.     See  an  advertisement. 

A  switchboard  attendant  is  wanted  by  Stoke-on-Trent  Corpora- 
tion. Applications  to  the  borough  electrical  engineer  (Mr.  C.  H. 
Yeaman),  St.  Peter's-chambers,  Glebe-street,  Stoke-on-Trent.  See 
advertisement. 

A  works  electrician  is  required  for  the  electricity  dejmrtment  of 
the  municipality  of  Port  Elizabeth,  South  Africa.  Wages  12s.  per 
day.  Applications  to  the  agents  of  the  mimicipality,  Messrs.  Davis 
&  iSoper  (Ltd.),  54,  St.  Mary  Axe,  London,  E.C.  See  also  an  adver- 
tisement. 

Wolverhampton  Guardians  require  a  chief  engineer  for  their  poor 
law  institution,  to  take  charge  of  electric  lighting  and  other  machi- 
nery. Salary,  £125,  with  house,  &c.  Applications  (on  forms  to  be 
obtained  from  the  Clerk)  by  first  post,  Oct.  10. 


Mr.  E.  Grime,  of  Le.\i:on,  has  been  appointed  station  superin- 
tendent at  Barking  electricity  works. 


ARRANGEMENTS  FOR  THE  WEEK. 


l8t  LONDON  ENGINEER  VOLUNTEEKS. 

Oificor  Commanding.  Lieut. -Col.  C.  H.  Cl.w.  V.D. 
Officer  for  the  Week. — Platoon  Commar,der  J.  O.  Cheadle. 
Next  for  Duty. — Platoon  Commander  A.  Gerard. 

Mondav,  Oct.  9.— Technical  for  Platoon  No.  9,  at  Regency-street; 
Squad  and  Platoon  Drill,  Platoon  No.  10 ;  Signalling  Class;  Recruits' 
Drill.  C.25  to  8. 

Tuesday,  Oct.  10. — School  of  Arms,  fi  to  7  ;  Lecture,  "  Organisation  and 
Discipline,"  7.15,  Company  Commander  A.  HjTiam  ;  Range  Prac- 
tice. 

Wednesday,  Oct.  11.— Instruction  Class.  5.45:  Platoon  Drill.  Platoon 
No.  1  :    Range  Practice. 

Thursdav,  Oct.  12.— Platoon  Drill,  Platoon  No.  7  ;  Range  Practice. 

Eridav.  Oct.  13. — Technical  for  Platoon  No.  10,  Regcucy-strcet ;  Squad 
and  Platoon  Drill.  No.  0:  Signalling  Class;  Recruits'  Drill,  C.25 
to  8.25. 

Saturday,  Oct.  14.— General  Parade.  2.45,  Uniform,  fordrill. 

Simdav.'Oct.  15.— Entivnching  at  Olford.  Parade  Victoria  (S.E.  &  C. 
Railw'ay)  Booking  Office.  S.45  a.m.  Uniform,  haversacks,  water 
bottle.".  Midday  ration  to  le  carried.  Railway  vouchers  will  le 
provided. 

Musket r.N.— For  all  compniues,  ,-ee  Notice  and  Table  A  and  B  at  Head- 
quarters. 

Notp  _^'„1pss  otherwise  indicated,  all  drills.  &c..  will  (alee  place  at 
Headquarters. 
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THE  MATHEMATICAL  DESIGN  OF  TRANSFORMERS.* 

BY  PROF.  DA\1D  ROBEETSOX,  D.SC. 

{Concluded  from  p.  926,  Vol  LXXriI.) 

8.  CoMPABisox  OF  Types.    Sesgls  Phase. 

Subject  to  tlie  limitations  discussed  in  connection  with  the 
assumptions  made,  and  to  the  fact  that,  because  a  smaller  traus- 
former  will,  as  a  rule,  get  hotter  than  a  larger  one  having  the  same 
losses,  we  may  have  to  spend  part  of  the  saving  obtained  by  em- 
ploying a  better  type  in  reducing  the  losses  and  getting  a  higher 
efiSciency,  we  can  make  the  following  general  statements  as  to  the 
different  types  available  for  smgle-phase  working  if  we  require  to 
get  the  same  efficiency  with  each.  There  is  also  a  further  modifi- 
cation for  those  tj-pes  which  do  not  permit  as  good  space-factore  as 
the  others. 

In  all  cases  except  that  of  the  ring-coil  type,  rectangular  coils  are 
cheaper  than  circular  or  square  coils.  Without  allowing  for  their 
better  iron  space-factor,  the  difference  in  favour  of  the  best  shape  of 
rectangular  coil  as  compared  with  circular  ones  is  about  3  per  cent. 
for  the  three-limb  three-jjhase  transformer,  o  per  cent,  for  the  core 
and  shell  types,  and  9  per  cent,  for  the  ring-core  tj^jes.  The  be.st 
ratio  of  depth  to  width  of  the  iron  core  varies  extremely  little  for 
different  conditions.  It  is  2-2  for  the  core,  shell  and  ring-core  tj^es, 
and  2-05  for  the  three-limb  three-phase  tj^ie. 

An  examination  of  Fig.  3  shows  that  the  types  may  be  divided 
into  two  groups,  one  containing  the  shell  and  ring-coil  types,  and  the 
other  the  core,  ring-core  and  simple  types.  The  vertical  distance 
between  the  curves  in  one  group  is  practically  constant  within  the 
practical  limits  of  specific  cost  ratio,  showing  that  the  r.itios  of  the 
cost  functions  for  those  in  one  group  are  practically  fixed. 

The  core  and  shell  types  cost  almost  the  same  when  the  costs  per 
imit  of  gross  volume  of  the  copper  and  iron  spaces  are  alike  (in  =  l). 
With  dearer  iron  space  (in<  1)  the  core  tj-pe  is  inherently  cheaper ; 
but  with  dearer  copper  space  (ni>l)  the  advantage  lies  with  the 
Hhell  t\-pe.  The  difference  amounts  to  about  10  per  cent,  for  m  =  01 
and  ni  =  2-5.  Although  the  copper  costs  considerably  more  than  the 
iron,  it  ha«  usually  a  much  smaller  space-factor,  with  the  result  that 
the  spcitic  coKt  ratio  does  not  often  differ  sufficiently  from  unity  to 
make  the  saving  in  material  by  using  one  type  in  preference  to  the 
other  of  vcr>'  great  moment.  The  choice  between  them  should, 
therefore,  be  settled  entin,-ly  from  practical  considerations  such  as 
convenience  of  manufarture.  mechanical  strength,  &c. 

Tho  rintr  types  are  appreciably  cheaper  if  the  same  space-factor 

1.  the  diffi-reiKC  being  over  10  per  cent,  for  the  square 

■  iiri-  for  the  lesx  practical  circular  rings.     Difficulties  of 

-  arice  in  the  ring-core  types  (Faraday,  Burnand),  while 

l.ir  ring-coil  type  (the  original  Berry  type)  there  is  the 

a  the  iron  n|ia<e  camiot  be  well  filled  unless  an  imprac- 

j. p. ml  IT  of  different  widths  of  sheet  is  employed.     The 

w|"'-  I  e,  OK  made  by  the  Ciencral  Electric  Company  of 

Am'  thi.i  diniiiilty  ijy  cutting  down  the  cross-section 

"'  •'  '       '        'ill  further  reducing  the  amount  of 

'"■'■'■  icncy.     In  addition  to  being  a  more 

!''•••'  ■  riug-(orc  (Burnand)  tyjje,  it  is  also 

inh<T.iit|y  .  |i,  .ij.  r  -.vlieu  m  c.vcoedH  unity. 

0.    <ViMI'.*RIHOX    OK   TypK-H.      PoLYPKASE. 

l'olyplii-.««  trMiHformnm  may  be  miule  by  combining  core  or  shell 

trnti-?.rf„,  r-  (,iir-  r-.lT.,-f  the  other,  tandem  fa.sliion.     Tlio  relative 

'  ■  II  types  are  exactly  the  same  us  for  singlo- 

"i;,!  function  <if  a  two-phase  tranAformor 

'ii..  ami   that  of  r,  three-phase  transformer 

><Kle-|ihiLMi  truMtiforniorH  of  the  saMit!  ty|(0 

In  thii  latter  t-iuu-,  (wo  complete  tlin^o- 

I  1  iifM'  and  one  iiparu)  would  n!(|uire  exactly 

""  ■•  'our  ninKle-jihiufo  I raimfonuiTH  (three  in 

""  iiu<- ■•flirieniy.     The  UMiii'.l  llireelimb  typo 

•  r  in  .III, ■.[... r  nlill.  and  coHts  less  than  a  bank 

iv  type,  aihinlhK  one  i.pare  in  each  case. 

my  Im.  ro'imri'd  in  each  <'ime,     Actuallv, 

"T  will  Kcl   liiitlnr  than  the  Hlnglo-phaite 

•   worked  up  to  the  full  Ihermal  limit,  the 

.1'  to  Ih.  d.-«n(ii,.|  f,,r  a  higher  ellicicncy, 

■  hiKher  lor  llii.  lliice  pl.aw.  type  hccanne 

'"•M-,  i>n<l  the  iiiifiiii-.TB  who  prefer  the 

•rilLht  «illillii>loW(>reniricii,-y 

'ictJH  I  hi.  ,  |..»,.  j,  „„t  ,|„j|,.  „■„ 

I  a  luiviuK  "I  '  apilul  eoHtn  can 


be  shown  by  the  adoption  of  separate  transformers  whim  allowance 
is  made  for  spares.  ., 

There  is  also  a  symmetrical  tjTJe  of  three-limb  three-ph^^e  trans- 
former having  the  centres  of  the  coils  placed  at  the  comsK  of  an 
equOateral  triangle.  But  this  is  an  expensive  type,  for  in  adjition 
to  its  being  difficult  to  construct  its  effective  flux  density  is  vnjy 
IZ-v/S  times  the  actual  density  owing  to  the  difference  in  ph^g 
between  the  fluxes  in  the  two  halves  of  the  core.  \ 

The  three-limb  type  of  two-phase  transformer  is  hopelessly  ouf^ 
of  the  riuming  as  compared  with  the  tandem  types  or  banks  of  single- 
pha.se  transformers. 

10.    COMPABISON  OF  JMaTEKIAIS. 

Kear  the  usual  values  of  the  specific  cost  ratio  the  logarithmic 
ciu'ves  of  the  minimum  cost  fimction  have  a  slope  not  far  from  J. 
Consequently  we  do  not  make  much  error  in  assuming  that  this 
function  is  proportional  to  the  square  root  of  m.  By  doing  so  we 
can  make  tolerably  accurate  comparisons  between  one  material  and 
another  irrespective  of  the  type  of  transformer  or  its  size.  If  we 
make  this  assumption  we  can  wTite  : — 

For  a  given  efficiency 

£=(£/£o)XCiffiio 


/Cco-cX*  LI 


■; 


ioi 


e,-c, 


LI 


(23) 
(24) 


(25) 
(26) 


=a  constant  if  iLXCiCc/driVc)  is  constant. 
Allow^ing  for  the  fact  that  a  higher  efficiency  is  necessary  with  the 
better  material  if  the  temperature  rise  is  to  be  the  same,  it  can  be 
shown  that : — 

For  a  given  temperature  rise 

£  a  eiCji^ (27) 

=  constant  if  CiCcit  is  constant (28) 

Applying  these  formulae  to  compare  different  thicknesses  of  sheet 
and  allowing  for  the  reduced  space-factor  with  thinner  sheets  we 
find  that  at  50  cycles  per  second  there  is  no  advantage  in  reducing 
Stalloy  below  20  mils.  This  agrees  exactly  with  the  experience  of 
the  makers.  With  Lohys  it  is  worth  while  to  use  the  thinnest 
obtainable  sheets  of  about  12  mils.  i  ■■i  •< 

Stalloy  sheets  20'  mils  thick  at  a  flux  density  of  0-6-45  millivolt- 
second  per  square  inch  (I  microvolt-second  per  square  millimetre, 
or  10.(100  C.G.S.)  give  a  loss  of  0-235  watt  per  cubic  inch,  while  15 
mils  Lohys  gives  0-385.  These  give  iron-loss  coefficients  of  0-566 
and  0-925  watt-inch  per  (microvolt-second)'-.  Taking  the  resistivity 
of  copper,  hot  and  including  an  allowance  for  skin  effect,  as  0-9 
mierohm-ineh,  we  get  a  loss-length  of  3-21  mils  for  Stalloy,  and  4-10 
for  Lohys. 

Thus,  for  equal  efficiencies.  Stalloy  would  have  to  cost  more  than. 
(4-10/3-21)'  or  4-33  times  Lohys  before  it  would  really  bo  the  more 
expensive  material  for  this  purpose.  For  a  given  temperature  rise 
the  figure  is  (4- 10/3-2 1)-  or  1-63. 

Let  us  see  how  ahnninium  would  do  in  place  of  copper.  We  shall 
make  a  rather  greater  allowance  for  skin  effect,  as  the  conductors 
will  lie  thicker,  and  take  the  resisti\ity.  hot,  at  1-60  microhm-in. 
With  Stalloy,  this  gives  a  loss-length  of  4-29  mils  at  50  cycles  per 
second,  against  3-21.  Since  (4-29,3-21)=^^l-S  and  (4-29/3-21)«^rv7. 
aluminium  must  cost  less  than  about  half  its  volume  of  coijpor  if 
it  i.s  to  compete  with  it  for  tran.sformor  windings  on  a  temperature 
basis,  or  t ban  one-sixth  on  an  efficiency  basis.  In  other  words,  tlv 
pri(^o  of  aluminium  per  pound  would  have  to  be  loss  than  185  j*"! 
cent,  and  58  per  cent,  respectively  of  that  of  copper.  It  w-ill'bc 
noticed  that  the  price  is  already  suirieicntly  low  to  permit  of  l^  "so 
when  tcrai)erature  rise  is  the  primary  criterion. 


1 1 .  Winding  Kquations. 


/ 


Till-  prinuu-y  has  to  carry  the  exciting  current  in  addiK""  to  •'"' 
load  current,  but  the  sccoiulary  requires  extra  turns  to  jrlakc  \\\>  for 
the  voltage  drop.  I'litting  one  of  these  against  the  ot^ci',  we  shall 
not  be  far  wrong  if  we  take  half  the  ampore-turn.s  and'ialf  the  cross- 
Hoetion  of  copper  for  each.  The  a<'tual  number  of  ttftus  will  roq"i''c 
Hiiglit  adjustment  afterwards  (o  get  oxaclly  the  ri(Hil  voltage  ratio. 
For  our  preliminary  design  wo  may  thus  put 


MUhcil  III  ihn  ••  .liiurniil  "  of  iho  Institution 
'.  MV.,  pp.  M2.1UI. 
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\m\   for  stiidwiched  coils, 

5     =Sc/(2A^i). 


'S„^^SJ(2N, 


(32) 


Witi  concentric  coils,  56  per  cent,  of  the  total  copper  section 
shoi'd  te  given  to  the  outer  coil.     If  it  is  the  primary,  we  have 


Outer  coil  5w,=0-56ScAVil 

■sjnJ 


(33) 


/ 


Inner  coil  iS„j—'  -MS^ 

12.  ExA-.nr.ES  OF  Design. 

Suppose  tliat  we  require  a  core  transformer  with  rectangular  coils 
for  100  kv.-amperes  at  5,000/220  volts,  20-3/455  amperes,  at  50  cycles 
per  second,  with  copper  and  iron  losses  750  watts  each.  We  shall 
estimate  the  space-factors  in  the  iron  and  copper  spaces  at  0-80  and 
0-35  respectively,  and  take  the  loss-length  at  the  value  given  in  the 
table,  namely,  3-30  mils.     Then 

'S.IExL^ 201-5  kw.x  3-30  mils  ,    . 

^°^\/ {P\Pc)V (<ri<rc)~750  watts  X  V(0-80 x 0-35)~ 

For  this  type  of  transformer  the  round  numbers  10,  5,  10/3  and 
7-5  are  almost  exactly  correct  for  Xcs/^o.  2  lcs/-^o,  lis/io  and  iis/^o 
with  the  proportions  involved,  which  are  not  far  from  the  cheapest 
ones  for  the  usual  values  of  the  specific  cost  ratio.*  Employing  these 
numbers,  we  get 

Distance  between  yokes=£cs=10  L^  —  16-8  in. 

Distance  between  cores  =2  lcs=5  io  =  8-4  in. 

Width  of  core=l,s=(10/3)io=5-6  in. 

Depth  of  core=i,s  =  7-5  Lo=l2-6  in. 

Net  section  of  iron=<Si=0-80x5-6x  12-6=56-5  sq.  in. 

Xet  section  of  copper=Sc=0-35  X  16-8  >:  S-4=49--l  sq.  in. 

Length  of  iron=i,=33-4  +  16-8-j-22--t  =  72-6  in. 

Length  of  copper=Z;c=25-2-f  ll-2  +  12-6=49-0in. 

Xet  volume  of  iron=  Fi=56-5x  72-6=4,100  cubic  in. 

Xet  volume  of  copper=  Fc=49-4x  49-0=2,420  cubic  in. 
_    1   J_   750x49-4       )' 


Turns  in  primary    =jVi= 
Turns  in  secondary=J>r2 


714. 


=31-9. 


40-6  [0-90x10-8x49-0 J 
J_  J       750x49-4        l^i 
'9io\0-90xlO-«x49-0| 
Section  of  primary  conductor     =6iwi=49-4/1428 

=0-0346  sq.  in. 
Section  of  secondary  conductor=5w2=49'4/63-8 

=  0-774  sq.  in. 
Current  density =/"=20-3/0-0346=455/0-774 
=588  amperes  per  square  inch. 

T.1       1      -.       R  5,000  volts 

r  lux  densitv=iJm= . 

222  per  sec.  X  714  x  56-5  sq.  in. 

=0-560  millivolt-second  per  square  inch. 

=  8,680  lines  per  square  centimetre. 
Specific  iron  loss=Pi/Fi=0-184  watt  per  cubic  inch  (Fig.  4). 
Iron  loss=P,=0-184  X  4,100=755  watts. 
Copper  loss=Pc=0-9xlO-«X  (588)2=750  watts. 

In  this  case  the  check  results  are  very  close  indeed  to  our  require- 
ments, because  the  flux  density  happens  to  come  very  near  to  that 
for  which  the  assumed  loss-length  is  exactly  right.  The  copper  loss 
will  always  come  (juite  right,  for  the  winding  formulae  divide  up  the 
given  copper  in  such  a  way  as  to  give  the  specified  loss  with  the  given 
currents.'  To  show  the  effect  of  the  variation  of  the  loss-length, 
let  us  lake  tv\o  other  examples  with  the  same  dimensions,  but  one 
with  the  iron  loss  only  500  watts  and  the  copper  loss  1,125  watts, 
w  liile  the  other  has  these  values  interchanged.  These  have  the  same 
'_'i-omclrical  moan  as  before,  and,  since  the  aggregate  volt-amperage 
s  not  sensibly  different,  would  have  given  the  same  fundamental 
Kugth  if  we  took  the  same  loss-length,  and  so  ought  to  fit  hito  the 
sarie  carcase  if  our  theory  had  been  exact.  Working  out  the  things 
whith  are  different,  we  get 

Low.  High  iron  loss. 

Turi.sinprimar>'=.V,  =874         582. 

TiUTisiii  scoondarj-  =  A\  =39-0         26-0. 

Sectioi.  of  prunarycond"uctor=S„,i   =0-0282    0-0424  sq.  in. 

Sect'ion  <f  secondaiT conductor=S„ ^  =0-623       0-949  sq.  ' 

Ourrontu.-nsity  =  /" 

Fluxdensi'.v  =  B™ 


Specific  iron  1- 
Iron  los»=i>. 


-PJV, 


=720 

=0-456 

=7,080 

=0-130 

=534 


480  amperes  per  sq.iii. 
0-685  m.v.s.  per  sq.  in. 
10,(500  O.G.S. 
0-2(52  watt  per  cub.  in. 
1,070  watts. 


It  will  i:c  noticed  that  the  low  iron  loss  checks  out  about  7  per  cent, 
greater  than  what  was  wanted,  while  the  high  one  is  about  5  per 

*Tho  exact  values  of  thp.so  coefficients  for  .t=3,  i/=3/4  and  s  =  n/4 
are  10-06,  5-03,  3-3.^>,  7.64.     The  cost  function  is 
£/£„  =  !, 101  =1,483  m, 
whirh  practically  ai;rei-i<  with  tho  minimum  when  m  =  l,  and  exceeds  it 
liy  less  than  3  per  cent,  within  tho  limits  m=l/2  and  ot=2. 


cent,  too  small.  The  correct  values  of  the  loss-length  at  the  flux 
densities  of  these  two  examples  are  3-4  and  3-2  mils  respectively, 
instead  of  tho  3-3  mils  assumed.  To  comply  with  the  conditions 
specified,  the  dimensions  would  have  to  be  raised  in  the  former  case 
and  lowered  ui  the  latter  by  about  3  per  cent.,  making  a  change  of 
nearly  10  per  cent,  m  the  weight.  We  thus  see  that  it  is  considerably 
more  expensive  to  reduce  the  iron  loss  than  to  reduce  the  copper  loss, 
because  of  the  variation  of  the  loss-length  with  flux  density. 

The  method  is  equally  applicable  to  transformers  with  a  number 
of  distinct  windings,  to  auto-transformers  and  to  choking  coUs.  It 
is  only  necessary  to  know  the  aggregate  load  actually  carried  by  all 
the  windings  (taking  the  maximum  on  each  if  they  are  not  simul- 
taneously loaded)  and  the  total  losses.  The  modifications  rec|mred 
in  the  windmg  equations  are  obvious.  In  the  case  of  the  choking 
coil  a  gap  must  be  placed  in  the  magnetic  circuit,  conveniently  a 
wooden  or  fibre  distance  piece,  sufficient  to  bring  up  the  exciting 
current  with  the  rated  voltage  to  the  required  cm-rent  rating. 

13.  Best  Distribution  of  the  Losses. 

The  examples  in  the  last  section  illustrate  a  point  which  is  worth 
emphasising.  With  given  total  losses,  the  geometrical  mean  loss 
is  greatest  when  they  are  equally  divided  between  the  copper  and 
the  iron.  Conseciuently,  if  our  assumptions  were  exactly  true,  the 
smallest  transformer  with  a  given  efficiency  would  be  obtained^with 
equal  division  of  the  losses.  Actually,  the  variation  of  the  loss- 
length  shifts  the  cheapest  point  in  the  direction  of  greater  iron  losses, 
so  that,  as  the  examples  show,  it  is  cheaper  to  reduce  the  copper  loss 
than  the  iron  loss. 


Microvolt-seconds  per  mm?  ( loVoa)     SiJ  Mo 

0-4     0;5  1-0  1-5         2:0        Stlf 


Fig.  4. — Specific  Ikox  Loss  with  Sankey's  "  Stalloy  "  Ikon,  20  mus 

THICK. 

Commonly,  transformers  are  designed  to  have  the  iron  losses  less 
than  half  the  full-load  losses,  with  the  object  of  reducing  the  energy 
lost  during  the  24  hours,  which  has  the  further  advantage  on  a  peaky 
load  that  the  transformer  is  cooler  after  an  interval  of  light  load 
than  it  would  bo  with  greater  iron  losses.  A  saving  of  energy  does 
not,  however,  necessarily  mean  a  saving  of  money,  but  might  lead 
to  the  reverse  if  the  capital  outlay  necessary  to  obtam  the  saving  is 
too  great.  In  the  extreme  case  of  a  hydro-electric  station  not 
requiring  storage  there  is  no  appreciable  dilTcrence  between  tho  total 
amiual  cost  of  supplying  a  24-hour  load  (iron  loss)  and  one  which 
lasts  only  during  the  time  of  tho  peak  load  (copper  loss),  because 
the  whole  expense  is  made  up  of  capital  charges  which  depend  on  tho 
maximum  demand.  In  such  a  ciiso  tho  transformer  should  be  de- 
signed to  give  the  highest  efficiency  imdor  peak-load  conditions. 

The  case  of  a  steam  station  is  somewhat  different,  but  oven  there 
the  capital  charges  form  a  very  important  part  of  tho  total  cost. 
High  copper  losses  also  mean  a  high  voltage  drop  on  unity  power 
factor. 

14.  Advantages  op  the  JIethod. 

Most  of  tho  former  writers  on  the  subject  have  taken  tho  product 
of  tho  current  and  flux  densities  as  tho  basis  of  their  work,  and  somo 
have  even  gone  so  far  as  to  eliminate  tho  losses,  which  may  quite 
reasonably  be  supposed  known,  by  expressing  thorn  in  terms  of  tho 
unknown  current  and  flux  densities.     The  present  metliod  reverses 
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this  latter  process,  and,  in  addition  to  being  more  rational,  it  leads 
to  the  following  advantages  : — 

1.  The  effects  of  the  following  items  on  the  cost  are  separated  from 
one  another,  so  that  each  may  be  discussed  without  reference  to  the 
others — output,  losses,  quality  of  the  materials  and  frequency, 
space-factors,  actual  and  relative  costs  of  the  materials,  type  of 
transformer,  proportions  of  the  transformer. 

2.  Consequently  the  relative  values  of  different  materials,  different 
types,  and  different  proportions  with  any  one  type  can  be  settled 
once  for  all. 

3.  The  fimdamental  length  can  be  at  once  obtamed  from  the  given 
data. 

4.  The  dimension  coefficients  by  which  the  fundamental  length 
must  be  multiplied  to  get  the  main  dimensions  of  the  transformer 
whether  it  is  decided  to  work  to  standard  proportions  or  to  take  the 
cheapest  for  each  case,  have  been  or  can  be  worked  out  once  for  all, 
BO  that  the  designer  has  only  simple  slide-rule  operations  to  perfonn. 

5.  The  only  "  trial  and  error ""  involved  is  that  required  by  the 
estimate  of  suitable  space-factors,  and  by  the  uncertainty  as  to  the 
correct  loss-length  when  the  flux  density  is  low. 

The  Paj>er  concludes  with  four  appendices,  of  which  the  first  two 
show  the  application  of  the  author's  method  to  finding  the  best 
proportions  of  the  Berry  types  of  tnuisformer  ;  the  third  deals  with 
the  best  distribution  of  copper  between  concentric  coils,  and  the  last 
gives  tables  of  numerical  data  for  the  designing  of  all  the  usual  types 
of  transformers. 


SUSTAINED  RADIO  FREQUENCY  fflGH  VOLTAGE 
DISCHARGES. 

BY  HARRLS  J.  RYAS  AXD  ROLAND  O.  MARX. 

Summary. — It  is  shown  that  radio  frequency  corona  brushes  are 
maintained  at  low  voltaccs  and  are  destructive  of  insulation.  The 
vowvr  factor  is  low,  but  the  losses  caused  are  vcrj-  great.  The  sustained 
radio  frequcncj-  voltage  required  to  cause  discharge  may  be  as  low  as 
one-third  of  the  audio-frcqucncy  voltage. 

Lntbodcction. 

Little  is  known  of  the  relation  between  discharge  distances  and 

voltat'cs  of  the   various  sorts   which   arise.     The  evidence  so  far 

accumulated  indicates  that  for  given  values  of   maximum  voltage 

the div.hargc distances  are  almost  independent  of  the  characteristic 

variation  of  the  voltage  whenever  the  critical  corona  voltage  is  higher 

than  the  discharge  voltage.     It  indicates,  too,  that  the  discharge 

di-iaii'es  are  dcjiendent   upon  the  characteristic  variation  of  the 

•.i,lt  ii'i-  whenever  the  critical  corona  voltage  is  below  the  discharge 

..'..■         Ill  !■  .  I'll  to  the  latter  condition,  this  evidence  indicates 

■,:■'■■  '•    •  •    ■     I    ■  harge  diHtaiire  will  he  longest  when  the  voltage 

■  .'  ■      r  •■  i.i  ].  !.!  IS  most  sustained,  or  when  its  frequency  is  the 

.',.1  oruhen  Ijoth  of  these  characteristics  are  present.     It  follows 

'  i  .■   Ii-' hargediftanceHshnuld  Ix)  found  a  minimum  for  low  frequency 

hii.'ii  w.ltttgB  and  a  maximum  for  sustained  high  (or  radio)  frequency 

hiiih  vi)lt»K''»-     It  thus  a[>|iear«  that  voltages  which  can  be  fonned  by 

(i'<idi-nt   may  discharge   through   greater  distances   and  do   more 

■I  imago  than  the  name  values  of  voltagoH  as  used  in  most  commercial 

..rk. 

l>LS('ltAIIOK  I.XTO  TIIK  AT-MOMI'IIKEK  FROM  A  SiNOI.K  ElECTRODK. 

<>tii!  t<-rinlrial  of  a  nuhlaincd  high  frequency  high  voltage  source 

-  > '■■!   thuotheruuHa  I  in.  c<i|i|ier  tube  cap]H;d  with  a  hollow 

2  m.  in  dlamelor.     This  splierical  eud  of  the  high 

II  il  wno  moniiled  |)ro|K'rly  remote  from  all  grounded 

.(  .'Ht.lHHI  at  SH.IKM)  miBtailied  cycles  was 

.        ■  wi«i  lirought  near  to  I  he  sphere  and  then 

frfiiii  the  hphere  to  the  stick  and  iiii- 

lirunhdiitchurge.     It  eonsiHt<jd  eHsonlially 

•  KtreainiTn.     The  charaeler  of  this  ma^s 

"■•'    "I  Hume  at  the  bav  to  the  familiar 

We  hiivc  hi-eii  able  to  determine 

.'Kill   iliy   meniturenient  correct   to 

l>|>ly  m  the  (limharge 

I  t<'nnlie  of  thiH  high 

limes  II  large  anioiint 

'il.il'le,  a  dineharge  will  not 

I  one  may  imh<  some  brush 

iifi        \o   "  lUfihing'iiver  " 

•  I  iiiiji'iui  |iie>  avnilablo.     Tliodix- 

'•  I""'    '"  !•  'her  briKht,  prodneed 

"iiimI  by  the  fuiniliiir 

•  IK  nf  The  IriNtitnle  d 
'■  '■  lilei'lrlunl  Englneern. 


odor  of  ozone  that  is  formed  by  the  less  violent  audio  ; 
intermittent  radio  frequency  discharges.  It  is  easily  h\\^  about 
by  air  currents.  It  may  be  blown  by  the  breath  from  placeNp  place 
on  the  ball.  It  can  be  fanned  with  a  hat  from  the  ball  back  al(Ha  the 
1  in,  conductor,  and  put  out  as  it  is  driven  into  the  region  of  Ivwer 
capacity  in  the  vicinity  of  the  conductor,  that  is,  where  the  fields  »j-g 
less  intense  and  where  the  energy  cannot  be  delivered  at  the  rate  th 
the  flame  or  the  discharge  requires. 

A  modification  of  the  above  experiment  was  arranged  to  enhance 
the  flame-like  portion  of  this  discharge,  and  to  eliminate  most  of  the 
'■  brush  "  part.  A  circular  metal  disk  16  in.  in  diameter,  provided 
with  a  3  in.  hole  at  its  centre,  and  with  J  in.  guard  tubing  facing  all 
edges,  was  himg  centrally  over,  and  about  3  in.  above  the  2  in. 
sphere  terminal  by  means  of  non-conductmg  supports.  The  flame, 
though  very  strong,  gives  off  no  great  amomit  of  luminous  radiation. 
The  voltage  and  frequency  were  the  same  as  before,  viz.,  50.000  and 
88,000.  The  temperature  of  this  flame  was  high.  It  melted  quartz, 
rapidly  disintegrated  a  timgsten  lamp  filament,  and  formed  a  bead 
on  the  end  of  a  Xerust  lamp  filament.  The  metal  of  the  electrodes 
was  not  greatly  heated,  and  little  or  no  metallic  vapoui-  appeared  to 
enter  the  arc  stream. 

This  flame  discharge  is  not  stable  imder  all  conditions.  For 
example,  when  the  inductance  and  capacity  of  the  disk  were  increo.sed 
by  placing  in  contact  with  it  one  end  of  an  insulated  1  in.  copper  tube 
4  ft.  long,  the  flame  discharge  was  no  longer  quiet  and  stable,  but 
became  noisy  and  snappy,  tending  to  develop  mto  an  intermittent 
disruptive  discharge.  The  flame  became  unstable  also  when  the 
electrode  gap  length  of  the  are  generator  was  too  short  in  adjustment. 


Fig.  1. 


-Diagram  of  Cossectioss  for  Scstaixed  Radio  Frequency 
Corona  Investig.4Tion, 


1.  Arc  Generator. 

2.  Air  Induct.ince. 

3.  Air  Condenser. 

4.  Resistance. 

5.  To  1,200  volt  D.C.  Supply. 

6.  Sphere  Gap  Voltmeter. 

7.  Carborundum  Resistance. 


8.  Corona  Wire.  (*■ 

9.  Cylinder. 

10.  Potential  Tapping  Cylinder. 

11.  Potential  Tapping  Plate. 

12.  Cyclograph  Quadrants. 

13.  Guard  Plates. 
U.  Carbon  Lamp  Resistance. 


IS.  60-cycle  High-voltage  Transformer.  

It  appeared  to  bo  identical  with  the  llame-likc  i)ortion  of  the  heavy 
brush  discharge  already  referred  to.  Time  did  not  {xsrinit  a  study 
of  the  extent  to  which  the  comliuslion  of  niliogeu  was  taking  place 
in  the  flame.  It  .seems  as  though  sonictliing  of  tlie  .sort  is  occurriujc 
for  the  reason  that  ozone  is  not  in  evidencn  when  this  discharge 
occurs.  * 

The  ability  of  the  radio  frequency  brush  to  iirodurc  (hern>'"'i<" 
conduction  through  glaHH,  porcelain,  quartz  and  all  similar  rofr*i'toiy 
insuliitioiis  is  ))erhaps  its  most  remarkable  property,  i^'bis  is 
illustrated  by  bringing  any  mass  of  high  grade  electrical  /loi'celaiii 
near  to  or  hi  contart  wllh  the  sustained  radio  fi(i|iicncy <'lii'l!ode. 
In  an  ailnal  caHc,  (he  electrode  was  a  J  in.  aliimiiiiiiin  tub/'  laiil  in  the 
lop  groove  of  a  33  kv.  |H>n(!lii.in  line  iiisiilalur  llml  wasi'^'lf  placed 
on  an  insulating  support  iiiid  moiuiled  remolo  fioiu  all  objects  of 
op|;OMiteorgroiuul  potential.  On  t  he  applical  ion  of  .'t'*  liv.  at  200.000 
cycles,  the  air  between  the  tube  and  insulator  was  oveislTvssi'd.  small 
llame  diseharges  condiieled  the  insulator  charging  <in'ronts  li>  the 
porcelain  Murface  where  one  or  iiioix"  brilliant  hot  spots  would  appear 
in  about  30  secoiuls. 

iSfSTAlNKI)    HaKIII    K|II:c,>IK.N(V    CllRdNV     MIOI'T    A    W'lUK. 
The   general    ikrraiigi'iiient    of    the   equipiiinit   i-niptoyid    for   the 
KUNtained  radio  fwipiemy  eoronii  sliidy  is  hhown  in  I  lie  (liiigiam  of 
Kig.  I.     The  eoroim  wan  forme<l  iimimil  a  iiunihei   \'>    !'■   .V  S.  «aiii:e 
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clean  copper  wire  held  jixially  in  a  galvanised  iron  cylinder,  15  in.  in 
diameter  and  35  in.  long.  12  in.  of  the  wire  at  the  centre  of  the 
cylinder  were  normally  left  clear,  and  the  remainder  was  shielded 
by  two  brass  tnbes  -^  in.  in  diameter.  A  third  tube  i  in.  in  diameter 
was  arranged  to  slip  over  the  central  portion  of  the  wire,  and  shield 
that  when  desired.  In  this  manner  the  corona  could  be  suppressed, 
or  it  could  be  allowed  to  develop  by  removing  the  copper  tube  from 
the  wire,  and  thus  greatly  increasing  the  stress  on  the  atmosphere 
adjacent  to  the  wire  (because  of  the  smallness  of  the  wire  circum- 
ference). We  could  thus  check  up  the  accuracy  of  the  cathode  ray 
power  meastu-ing  meter. 

Various  voltages  up  to  about  30  kv.  (root-mean-square)  were 
impressed  on  the  wire  at  sustained  radio  frequencies  of  88,000  and 
188,000  cycles  per  second  ;  also  at  60  cycles  per  second  for  com- 
parisons. The  appearance  of  the  coronas  at  radio  and  audio 
frequencies  differed  greatly,  while  those  at  the  two  radio  frequencies 
differed  only  slightly.  That  is  to  say,  the  enormous  difference  in 
corona  at  radio  frequencies  and  at  audio  frequencies  such  as  60  cycles, 
is  a  difference  that  has  come  about  perhaps  gradually  on  the  way  up 
from  60  cycles  to  some  such  value  as  50,000  cycles.  At  all  events,  to 
double,  or  a  little  more  than  double,  the  frequencies  when  one  is 
operating  at  a  frequency  of  as  high  as  80,000  cycles,  produces}very 
little  effect  on  the  character  of  the  phenomenon.  The  radio  fre- 
quency corona  appeared  very  active,  it  was  quite  brilliant  and  noisy 
and  gave  off  an  appreciable  amount  of  heat.  At  30  kv.  the  average 
diameter  of  the  radio  frequency  corona  was  about  2  in.,  whereas 
that  at  the  audio  frequency  appeared  to  be  less  than  J  in  *^  *     ^ 
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A. -187.600  cycles,  17-6  K.V. 


B.  60  cycles.  187  K.V. 


Some  observations  were  made  to  determine  the  relative  values 
of  the  voltages  required  to  start  corona  about  the  wire  at  188,000 
cycles  and  at  60  c\  cles.  All  voltages  were  determined  with  the  same 
Sin.  spherical  gap.  Attention  is  called  to  the  lack  of  information 
that  we  have  as  yet  in  regard  to  the  standardisation  of  these  gaps. 

C'yclograms  were  taken  of  the  energy  consumed  per  cycle  in  the 
corona  about  the  wire  at  60,  88,000  "and  188,000  cycles  and  at 
voltages  ranging  from  15,000  to  20,000  to  determine  the  relative 
power  factors  and  the  wave  forms  of  the  currents  flowing  from 
the  wire.  The  cathode  ray  tube  was  used  in  taking  these  cyclograms. 
The  details  of  the  raethotl  used  have  been  given  in  a  jnevious  Paper. 
The  actual  arrangement  of  the  cyclograph  with  its  voltage  and 
current  condensers  as  used  in  the  j)resent  work  is  given  in  the  diagram 
of  Fig.  1.  Various  trials  were  maile  to  determine  that  the  cyclo- 
graph gave  true  indications  within  its  limits  of  action  when  high 
frequency  high  voltage  was  used.  These  trials  were  as  follows:  When 
the  wire  at  Number  8,  Fig.  1,  was  screened  from  corona  formation  by 
sliding  the  k  in.  brass  tube  over  it,  the  cyclogram  would  close  up  into 
a  right  line  loop  without  area.  Thus  an'Miigcd.  by  inserting  an 
ordinary  incandescent  lamp  at  Xumlier  14  the  ryclogram  would  open 
so  as  to  enclose  a  large  elliptical  area.  .Again  using  the  radio 
frequency  high  voltage,  the  effect  in  the  results  due  to  the  hysteresis 
or  other  loss  in  the  glass  of  the  cathode  ray  tube  was  found  to  lie 
negligible  by  noting  that  a  no-area  cyclogram  obtained  with  all 
four  ([uadrants  mounted  on  the  exterior  wall  of  the  tube  remained 


as  such  when  all  conditions  continued  the  same  except  that  one  pair 
of  quadrants  was  mounted  withiji  the  tube. 

With  the  aid  of  the  lantern,  enlarged  images  of  these  cyclograms 
were  thrown  upon  a  sketching  board  and  tracings  carefully  made. 
Fig.  2  was  engraved  from  these  tracings.  The  distortion  noted  is 
due  to  the  fact  that  the  only  suitable  tube  available  for  this  sort  of 
work  was  one  of  small  size.  To  obtain  sizeable  cyclograms,  it  was 
necessary  to  permit  some  distortion  in  their  lower  portions.  They 
are  uistructive,  however,  for  they  show  that  the  radio  frequency 
corona  current  wave  suffers  less  distortion  than  the  corresponding 
audio  frequency  corona  current  wave.  They  also  show,  imder  the 
conditions  present,  that  the  power  factor  of  the  radio  frequency 
corona  current  was  about  one-quarter  of  the  power  factor  of  the 
corresponding  audio  frequency  corona  current. 


[|3     As 


Fig.  3. — Di.4gbam  of  Cosxections  for  Polxt  to  Plate  Bischakge. 


1 .  Arc  Generator. 

2.  Air  Inductance. 

3.  Air  Condenser. 


4.  Sphere  Gap  Voltmeter. 

5.  Carborundum  Resistano 

6.  Point  to  Plate  Gap. 


Discharge  Between  Blunt  Point  and  Plate. 

A  needle  point  is  promptly  melted  and  burned  by  radio  frequency 
brush  discharge.  Only  blunt  points  can  be  used,  therefore,  to 
determine  the  radio  frequency  high  voltages  required  to  discharge 
across  given  distances  when  one  electrode  is  or  both  electrodes  are  in 
corona.  The  scheme  employed  in  this  set  of  determinations  is  shown 
in  Fig.  3  for  the  radio  frequency  or  audio  frequency  discharges,  and  in 
Fig.  -1  for  combined  audio  and  radio  frequency  discharges. 

The  blunt  pointed  electrode  comiected  to  the  high  frequency 
source  was  a  square-ended  piece  of  copper  wire  of  0-081  in.  diameter, 
projecting  axially  from  the  main  radio  frequency  high  voltage 
electrode,  constituted  as  before  of  a  1  in.  copper  tube  ended  with  a 
2  in.  copper  sphere.     A  galvanised  iron  sheet,  3  ft.  square,  was  used 


Fig.  4. — Diagram  of  Connections  for  Discharge  with   Combined 
Kadio  and  Audio  Frequency  Voltage. 

1.  Arc  Generator.  5.  Carborundum  Resistance. 

2.  Air  Inductance.  6.  Point  to  Plate  Gap. 

3.  Air  Condenser.  7.  Carborundum  Protective  Resistance. 

4.  Sphere  Gap  Voltmeter.  8.  Protective  Air  Inductance. 

9.  60-cycle  High-voltage  Transformer. 

as  the  groimded  electrode.  Carborundum  resistances  were  employed 
at  strategic  pomts  to  avoid  short-circuitmg  the  machines  that  supplied 
the  arc  generator  with  continuous-current.  The  5  in.  sphere  gap  at 
Number  4,  Fig.  3,  was  used  to  measure  all  voltages.  The  sustained 
radio  frequency  voltages  that  produced  discharges  between  the  point 
and  plate  also  produced  at  slightly  lower  values  heavy  brushes  that 
extended  from  the  blunt  i)oint  most  of  the  distance  to  the  plate.  In 
fact,  the  discharges  seemed  to  ociur  only  w-hen  the  brushes  appearctl 
to  have  fully  bridgetl  the  sjiace  between  the  electrodes.  Facilities 
were  lacking  for  the  measurement  of  the  large  amounts  of  power 
that  were  evidently  constnned  in  these  brushes. 

The  60-eyclo  voltage  source  was  substituted  for  the  arc  generator 
in  this  sustained  radio  frc(|uency  jxiint  to  plate  discharge  equipment 
shown  in  Fig.  3;  luul  voltage  discharge  distance  monsurcments  wero 
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then  made  to  compare  with  the  corresponding  sustained  radio  fre- 
quency discharge  distance  measurements.  Likewise  for  comparison 
a  few  determinations  were  made  of  the  radio  and  audio  cycle  volt- 
ages required  to  discharge  from  the  same  bltmt  point  to  a  similar 
blunt  point  in  lieu  of  the  galvanised  iron  plate. 

$t>  The  results  obtained  for  the  audio  and  radio  frequency  discharges 
are  charted  in  Fig.  5,  and  for  the  composite  discharge  values  produced 
by  the  simultaneous  application  of  sustained  radio  frequency  voltage 
from  earth  to  the  blunt  point  and  of  60-cycle  voltage  from  earth  to 
the  plate  are  given  in  the  accompanying  table.  Two  forms  of  dis- 
cbarge occurred  and  are  designated  "  spark  "  and  "  arc  "'  discharge. 


Tsible.^Combined  Smlio  Frequency  and  Audio  Frequency  Voltages 
Point  to  Plate  Discharge. 
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B    Pcrlr-  D.  Points,  fcO  cycles. 

Note.  — RkSIc:  ;,ip  voltmelercalibration  usedin  allcases. 

The  former  occurred  at  a  Homewhat  lower  voltage  than  the  latter. 
The  *park  functioned  to  discharge  the  main  condenser  of  the  radio 
frcfjuericy  generator  and  the  arc  to  short-circuit  the  60-cycle  and 
|,2'»*»-vol»  <l!r<-'-t  current  »ource«.  The  sums,  equivalents  and 
difT' ■  '• 'I  aJMo  in  the  table  and  the  values  at  corresponding 
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Radio  Frequency  Voltages  at  88,000  cycles.  All  voltages  in  terms  of 
5  in.  gap:  the  calibration  being  taken  as  kilovolts  (eSective)=2+45-5 
X  (gap  distance  in  inches). 


cycles  was  only  1-5  kv.  In  other  words,  as  the  length  of  a  15  in. 
point  to  plate  gap  is  increased  the  amoimt  of  increase  of  88,000  cycle 
discharge  voltage  is  one-fifth  of  that  required  at  60  cycles. 

The  composite  discharge  distances  due  to  the  combination  of 
audio  and  radio  frequency  voltages  are  virtually  the  sum  of  the 
distances  through  which  the  individual  voltages  discharge.  In 
the  table,  column  2,  the  radio  frequency  voltages  alone  would  have 
discharged  the  distances  given  in  column  6,  which,  when  subtracted 
from  the  actual  discharge  distances  in  column  1,  give  the  distances  in 
column  7  as  the  added  discharge  distances  due  to  the  audio  frequency 
voltages  in  column  4.  These  audio  frequency  voltages  and  the 
added  discharge  distances  they  caused  are  charted  in  Fig.  6.  For 
comparison  the  A.I.E.E.  standard  needle  gap  voltage  discharge 
curve  and  the  60-cycle  jx)int  to  plate  discharge  curve  of  Fig.  5  are 
also  charted  as  curves  "  B  "  and  ''  A  '"  in  Fig.  0.  It  is  thus  seen  that 
the  added  discharge  distances  du?  to  the  superimposed  audio  fre- 
quency voltage  are  practically  the  same  as  the  correspoiuliiit;  dis- 
charge distances  produced  by  the  identical  audio  frequiMU'V  voltages 
acting  alone. 


PRESSURE   OIL  FILM  LUBRICATION.* 

1!V    H.    T.    NKWniOIN.    .V.M.I.C.E. 

The  primitive  form  of  journal  bearing  is  merely  a  hole  bored  in 
the  frame  of  a  machine  in  which  a  shaft  revolves,  and  the  primitive 
thru.st  bearing  is  only  a  collar  or  shoulder  on  a  shaft  to  prevent  it 
moving  endways. 

Without  lubrication  a  bearing  will  not  run  without  cxcessixc  wi-iii-. 
niul  Hithout  artificial  cooling  no  bearing  with  oil  lubrication  will  run 
lontinuously  if  the  tem])eiatuie  ri.ses  above  150'  K.,  becau.se  at  about 
this  lenipciature  mo.st  oils  begin  to  carbonise.  The  elfieiency  of  a 
bearing  must,  therefore,  be  such  that  the  Icinpciaturc  due  to  the  heat 
generated  by  its  friction,  minus  that  dissipatcil  by  radiation  and 
condudlon,  does  not  exceed  this  ligiue. 

In  order  to  reduce  the  friction  betwei-n  two  rubbing  surfaces  it  is 
necesHjiry  to  put  Koniclliing  between  them,  and  liearings  may  be 
cluHsilled  into  those  in  which  this  is  a  hard  nuiterial.  such  as  stoel  balls 
or  rollers,  or  a  viscous  substance  like  oil  or  grease. 

The  first  elnH.s  consists  of  highly  specialised  machine  parts  designed 
to  utilise  to  the  greatest  adviiutage  the  niiliiig  action  of  br.Ms  or 
rollers  in  reducing  friction,  and  their  design  is  evolved  from  a  stu<ly 
of  Ibis  aviion.  On  tlie  other  hand,  llic  .second  class  in  general 
lonhislH  merely  in  applying  a  lubricant  to  the  primitive  forms.  They 
lite  nut  designed  to  ulilise  the  act  ion  of  the  lubricanl  on  any  spcri.'il 
principle.  liull  and  roller  bearings  have  attained  to  a  remarkable 
tlcK'ce  of  perfection,  and  they  arc  admirably  suited  for  bearings  in 
which  the  loads  to  be  enrrieil  Jire  comparalivoly  light,  or  in  which 
the  moliou  is  iutcrmitteni,  but  they  are  not  HUitcd  to  carry  heavy 
colli innoiiH  lonUs,  cs| ccially  at  high  sp Is. 

•  AbMriict  ofn  I'ai'.!  r.-.>.l  l"f s,.,f„,.,  linfll...  U.ili-li  AsMuial  iui, 

nt  Newenntle. 
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In  ball  bearings  the  steel  balls  make  point  contact  with  hardened 
steel  races,  and  the  balls  tend  to  flatten  at  the  point  of  contact. 
Under  excessive  continuous  loads  this  slight  deformation  of  the  balls 
causes  their  outer  surface  to  shell  off,  the  chips  get  under  the  other 
balls  and  ultimately  destroy  the  construction  of  the  bearing.  The 
life  of  the  balls  is  limited,  frequent  renewals  are  necessary,  and  to 
effect  these  renewals  it  is  essential  to  dismantle  the  bearing. 

In  roller  bearings  the  rollers  make  (or  are  supposed  to  make)  line 
contact  with  the  housing  and  with  the  shaft.  Although  they  are  able 
to  carry  heavy  loads,  it  is  very  difficult  to  maintain  correct  align- 
ment, and  any  slewing  of  the  rollers  sets  up  a  heavy  end  thrust 
against  the  cage  in  which  they  work.  Furthermore,  as  the  rollers 
bear  directly  on  the  shaft,  the  constant  rolling  action  tends  to 
laminate  the  surface  and  so  wear  it  away.  In  roller  thrust  bearings 
it  is  necessary  to  make  the  rollers  conical,  and  as  they  therefore  have 
a  heavy  radial  thrust  this  type  of  bearing  is  not  much  used. 

The  great  advantage  of  both  ball  and  roller  bearmgs  is  their  low 
starting  friction  ;  for  this  reason  they  are  especially  suitable  for 
intermittently  moving  machinery,  but  less  so  in  the  case  of  con- 
tinuously ruiuiing  machinery. 

It  is  with  the  second  class  of  bearings — those  in  which  the  surfaces 
are  separated  by  a  fluid  such  as  oil  in  the  case  of  high-speed  and 
grease  in  the  case  of  slow-speed  bearings — that  this  Paper  is  more 
immediately  concerned. 

The  action  of  a  lubricant  is  twofold  :  It  first  of  all  alters  the  nature 
of  the  rubbing  surfaces,  thereby  reducing  friction  ;  but  under 
favourable  conditions  it  also  automatically  generates  a  high-pressure 
oil  film  between  the  surfaces,  entirely  eliminating  metallic  contact, 
and  thereby  enormously  reducing  the  friction.  This  is  what  is  now 
called  "  pressure  oil  film  lubrication."  It  occurs  to  a  limited  extent 
in  most  journal  bearings,  but  does  not  occur  in  ordinary  collar  thrust 


The  phenomenon  of  pressure  oil  film  lubrication  was  first  noticed 
by  the  late  Jlr.  Beauchamp  Tower  during  the  course  of  a  series  of 
tests  he  made  in  conjunction  with  the  Institute  of  Mechanical 
Engineers  in  1883  and  1885.  He  found,  while  experimenting  with  a 
journal  bearing,  that  under  certain  conditions  the  rotation  of  the 
shaft  was  capable  of  dragging  the  oil  adhering  to  it  in  between  the 
surfaces  to  such  an  extent  as  to  force  the  surfaces  apart  with  a  high- 
pressure  oil  film,  and  that  the  highest  pressure  in  this  oil  film  was 
about  twice  the  average  pressure.  He  also  found  that  the  highest 
pressure  was  on  the  longitudinal  centre  line  of  the  brass  and  a  little 
forward  of  the  sectional  centre  line  in  the  direction  of  rotation,  and 
that  from  this  point  the  pressure  fell  to  zero  around  the  edges  of  the 
brass.  A  bearing  under  these  conditions  runs  with  very  much  less 
friction  than  under  any  other,  and  will  carry  a  much  higher  load. 

Following  on  Tower's  experiments,  the  late  Prof.  Osborne 
Rejniolds,  F.R.S.,  in  a  Paper  read  before  the  Royal  Society  in  1886 
on  "  The  Theory  of  Lubrication,"  showed  that  the  friction  under  the 
circumstances  was  merely  that  due  to  the  viscous  flow  of  the  oil, 
and  he  shawed  how,  by  calculation  based  on  the  theory  of  viscous 
flow,  a  pressure  curve  may  be  obtained  which  closely  approximates 
to  that  obtained  experimentally  by  Tower. 

From  the  practical  point  of  view  the  most  important  things  that 
he  showed  were  : — 

Firstly,,  that  in  order  to  obtain  a  pressure  oil  film  between  lubri- 
cated surfaces  the  surfaces  must  have  a  .slight  inclination  to  each 
other,  with  the  opening  at  which  the  oil  enters  greater  than  that  at 
which  it  leaves.  Or,  in  other  words,  that  the  oil  film  must  be  wedge 
shaped. 

Secondly,  that  in  the  case  of  a  journal  bearing  the  wedge  form  of 
the  oil  film  occurs  naturally,  due  to  a  slight  shifting  of  the  centre  of 
the  shaft  in  relation  to  the  centre  of  the  brass. 

Thirdly,  that  such  a  wedge-shaped  oil  film  cannot  occur  in  a 
collar-thrust  bearing ;  hence  their  inefficiency  and  low  carrying 
capacity. 

It  was  left  to  an  Au.stralian  engineer  and  mathematician,  Mr. 
A.  G..M.  Michell,  of  Melbourne,  to  complete  and  apply  Reynold's 
theory. 

in  a  Paper  published  in  "  Zcitsehrift  fiir  Mathcmatik  und  Physik  " 
in  1!)().5,  on  "  The  Lubrication  of  Plane  Surfaces,"  he  gave  the  com- 
plete nuithcmatical  solution  of  Reynold's  theory  as  applied  to 
plane  rectangular  surfaces.  And  on  the  assumption  that  the  tliirk- 
ncss  of  the  oil  film  at  the  entering  edge  is  twice  as  great  as  at  the 
leaving  edge,  he  showed  how  lines  of  equal  jiressurc  within  the  lihn 
can  bo  plotted,  and  liovv  the  centre  of  resultant  pressure  can  lie 
determined  for  iilane  rectangular  surfaces  of  varying  ]iro])ortiiiii,il 
cross  dimensiiins.  He  al.so  demonstrated  jjractically  that  a  icc- 
tiiugular  block  pivoted  at  its  jioint  of  resultant  pressiue  will  a\ito- 
matically  assume  an  angle  to  an  opposing  lubricated  surface,  depend- 
ing on  the  speed  of  rul)l)ing.  vi.scosity  of  the  oil  and  pre.ssure.  On 
this  principle  he  founded  his  now  well-known  thrnst  bearing. 


The  result  of  Mr.  Michell's  work  has  been  to  enable  lubricated 
thrust  and  journal  bearings  to  be  designed  in  accordance  with  the 
prmciples  of  oil  film  lubrication.  The  essential  feature  of  the  Michell 
bearings  is  the  subdivision  of  the  stationary  surface  into  a  number  of 
blocks  or  pads,  each  pivoted  at  its  back,"  and  so  free  to  assume  a 
slight  angle  with  its  contacting  surface. 

The  importance  of  efficiency  in  machinery  is  not  merely  a  question 
of  economy  of  power  or  fuel,  it  also  controls  the  practicability  of  a 
design  and  the  design  of  bearings  is  an  example  of  this.  For  example, 
in  the  design  of  a  large  multi-collar  thrust  bearing,  he  has  given  a 
shaft  of  a  certain  diameter,  revolving  at  a  certaui  speed,  and  which 
has  to  withstand  a  certain  thrust.  The  resistance  to  turning  will 
be  about  0-03  of  that  thrust,  and  the  greatest  load  that  the  bearing 
surfaces  will  carry  with  safety  is  about  50  lb.  per  square  inch. 

In  order  to  bring  the  pressure  down  to  this  figure  he  may  either 
use  a  few  collars  of  large  diameter  or  a  number  of  collars  of  small 
diameter.  If  he  does  the  former,  he  increases  the  radius  at  which  the 
friction  acts,  and  so  the  power  absorbed  and  the  heat  generated,  and 
if  he  does  the  latter  it  becomes  increasingly  difficult  to  maintain  an 
equal  distribution  of  the  load  among  the  collars,  especially  mider  the 
variations  of  expansion  due  to  the  heat  generated  when  the  bearing 
is  at  work.  Furthermore,  whatever  compromise  he  nuxkes.  there 
comes  a  point  beyond  which  the  size,  load  and  speed  cannot  be 
increased,  because,  owing  to  the  high  coefficient  of  friction,  the  heat 
is  generated  more  quickly  than  it  can  be  dissipated  by  radiation  and 
conduction,  even  with  the  aid  of  water  cooling.  This  point  was 
reached  in  the  case  of  the  thrust  bearings  in  geared  turbine-driven 
vessels. 

The  Jlichell  thrust  bearing,  which  goes  to  the  root  of  the  matter, 
and  is  designed  from  the  point  of  view  of  the  action  of  the  lubricant 
in  automatically  generating  a  pressure  oil  film  between  the  surfaces, 
has  formed  a  complete  solution  of  the  difficulty.  It  has  a  coefficient 
of  friction  of  about  00015  as  against  003,  and  carries  200-300  lb. 
per  square  inch  with  a  much  greater  factor  of  safety  than  the  primitive 
form  has  at  .50  lb. 

In  one  form  of  marine  thrust  block  the  friction  is  about  one 
twenty-fifth  of  that  in  the  multi-collar  type. 

Upwards  of  800  Michell  thrust  bearings  are  now  running  in  this 
country  alone,  in  sizes  var_\Tng  from  1  in.  to  15  m.  diameter  of  shaft, 
and  larger  sizes  are  in  the  course  of  construction.  The  use  of  them 
is  radiply  becoming  the  standard  practice  in  steam  turbine  work. 
The  same  princi])le  is  now  being  applied  to  journal  bearings. 

In  lubricated  journal  bearings  of  the  primitive  type  (as  already 
stated)  the  phenomenon  of  pressure  oil  film  lubrication  occurs 
naturally,  due  to  the  slight  shifting  of  the  centre  of  the  shaft  in 
relation  to  the  centre  of  the  brass,  but  its  occurrence  Is  much  less 
marked  in  the  case  of  bearings  of  large  diameters.  But  by  sub- 
dividing the  circumferential  surface  into  a  number  of  segments,  each 
of  which  is  pivoted  at  its  back  and  thereb\-  free  to  form  an  indejien- 
dent  pressure  oil  film  between  its  rubbing  surface  and  the  shaft,  the 
number  of  the  pressure  oil  films  can  be  increased,  so  that  the  full 
projected  surface  of  the  bearings  become  effective  for  carrying  load 
and  the  brake  surface  is  eliminated.  The  friction  is  thus  reduced,  the 
load  carrying  capacity  increased  and  the  bearing  shortened. 


THE  AIR-GAP  FIELD  OF  THE  POLYPHASE  INDUCTION 
MOTOR 

BY  F.  T.  ClI.^r.MAN,  D.SC. 

{Conrluded  from  page  938,  Vol.  LXXVII.) 

SUJDIARY  OF  CONTENTS. 
V'. — Oscillograms  Iliatstrating  Parts  II..  III.  and  IV. 
VI. — Conclusion  and  Table  of  Air-gap  Dispersion  Coefficients. 

V. 

32.  The  following  oscillogram.s  illii,stvate  the  nature  o£  the 
flux  in  the  air-gap  and  the  effects  thio  to  saturation  and  rotov 
currents  which  iutvc  been  discussed  in  the  previous  sections. 
They  were  obtained  by  means  o£  the  four-pole  motor  already 
referred  to  (Section  26)  which  had  36  semi-closed  slots  in  the 
stator  and  41  nearly  closed  slots  in  the  rotof  ;  the  stator  carried 
a  full-pitch  winding  of  chain  type,  the  rotor  a  squirrel-cage 
winding. 

A  number  of  special  test  windings  were  placed  in  various 
positions  on  stator  and  rotor.  The  first  group  of  these  windings 
consisted  of  several  four-pole  single  slot  windings  fixed  to  the 
wooden  wedges  which  closed  the  slots  and  wotmd  in  adjacent 
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sets  of  slots.  Bv  connecting  these  Tvindings  separately  to  the 
oscillograph  the  manner  in  which  the  flux  wave  varied  from 
point  to  point  could  be  studied,  and  by  connecting  adjacent 
■nindmgs  in  opposition  the  rate  of  variation  of  the  flux  in  the 
intermediate  teeth  could  be  investigated.  A  12-pole  single- 
slot  winding  was  also  fixed  on  the  stator  with  its  conductors  in 
the  openings  of  the  centre  slots  of  all  the  phase  groups,  this 
winding  was  non-inductive  to  all  fields  in  which  the  number  of 
poles  was  not  divisible  by  three,  and  was  employed  for  studying 
the  third  multiple  field  due  to  saturation. 

An  approximate  20-pole  winding  was  arranged  on  the  rotor 
by  connecting  in  series  20  conductors  in  the  openings  of  alter- 
nate slots.  The  distance  from  one  conductor  to  the  next  was 
thus  2  41  of  the  rotor  circumference  instead  of  1/20  as  required 
by  an  exact  20-pole  winding.  This  winding  was  connected  to 
the    oscillograph    circuit    through    sMp-rings.     The    E.M.F. 


Fig.  16. — ^E.>LF.s  in  4-pole  .\Nr  12-pole  Test  WrNDrsos. 

Termtnal  voItage=«-2  per  phase.     Frequency=50.     No  load.     Maximum   air-gap 
densir/= 29,600  lines  per  square  inch. 


The  conditions  of  Fig.  19  are  similar  to  those  of  the  preceding 
figures  except  that  the  motor  is  loaded  ;  the  density  in  the 
iron  is  approximately  the  same  as  in  Fig.  17,  but  the  triple 
wave  is  smaller  and  its  position  with  respect  to  the  fundamental 
is  changed. 


Fig.  19. — E.>Lr.s  rs  -I-pole  axd  12-pole  WrNDrSGS. 

Terminal    vDltage=48    per    phase.     Frequency=50.     Full    load.     Maximum 
deniity=34,000  lines  per  square  inch. 


Fig.  20. — E.JLF.s  rs  4-pole  Windings  in  Adjacent  Sets  of  Slots.  ] 


Fio.   17. — E.M.F.S   IN  4-POLE  AND   12-pole  Windings. 

Terminal   voltage=4<>-'*    per    phase.    Frequency=SO.    No   load.    Maximum    air-gap 
density=33,8S0  lines  per  square  inch. 


Flo.  18. — ELM.F.M  i.\  -J-poLE  AND  12-roLK  Windings. 


T«Rnln«1    volUce-48'6    per    phase.     FrequencyxSO.    No    load.    Maximum   air-gap 
denilt/  -  34,923  linn  p«riquare  Inch. 

generat'-il  in  it  by  any  one  of  the  multiple  fields  ot  the  stator, 
when  thf!  rotor  in  running  ut  HynchromiUM  H])fed,  is  proportional 
to  the  oiiiplitud*'  of  tlint  field  iniilti])lied  by  the  factor  cone- 
HpondinK  to  it  which  ih  k'V-'"  '"  Table  X.  below.     This  Table 


Table   X. 

lllil.l<- 

1       r,      7      11     13  1  17     ID      23       2r.  1    .tr. 

0    21-7     U  111  1-27  113  0'2't  027     3-2    1    302 

0      30(1   aUOflOO   WIO|liOO   OOU   1,2U0|  1,20U  1,80(1 

.li  .  I  of  thp  E.M.F.H  when  the  main  Mup])lv 

T  Ml,   I"  and  IH  wrre  obtained  by  coii- 

.!■■  tent  winding,  lying  in  the  centre  hIoIm  o( 

i-|i-nwni  "I  flit!  owill<igra|ih.  and  the  12-|iole 

'T"        Kftor  wiiH  running  bt^lil   in  i'im  h 

i.il    bi-li.w    lh<-    niiv.'s.      Tiic'ti' 

..^ .  '.  Ml  1  If  I  njilr' lifld  ii'<  lii<- Miiluru- 

tion  in  the  in>n  innroB<HW. 


Fig.  21. — Windings  as  for  Fig.  20. 

Voltage  per  phase=44.     Fullload. 

Figs.  20  and  21  show  the  E.M.F.s  in  adjacent  four-pole  test 
windings,  the  earlier  wave  was  obtained  from  a  winding  in  the 
centre  slot  of  a  phase  group,  and  the  difference  between  the 
two,  due  to  the  backwards  rotating  12-p(ilf  field  (Sec.  28)  can 


-WlNDlNG.S    AS    FOH    Flos.    20    AND    21.      RoTOT!    Knd    RiNa 

Removed,  Rotor  Stationary. 

Volts  per  phase—40'5.     Frequenc)'  =  50. 


Fio.  2:1.  — WiNDiNos  AH  FoK  Kios.  20-22.     RoTOB  Enh  King  Hkmovkd, 
KoTon  Stationaiiy. 

VollJ  per  phM«"4S'4.    Frequency-50. 

be  d'i'iii'd.  l''it(M.  22  and  2.'}  are  in  marked  contrast  to  20  and 
21.  Tbcy  weitj  (ibiiiiiicd  (mm  tlu'  siune  windiiiKs,  Iml  (nie  end 
rinK  had  been  TMhummI  (loni  the  miur.  which  wa.s  slutionary. 
Thr"  ri]i|ilcM  dne  to  tlie  idtiir  iMiilti{ili'  fields  are  now  ab.sent,  but 
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tlun-e  is  a  fiftk  liarmouic  which  is  due  to  a  four-pole  field  ro- 
tating at  five  times  syuclirouous  speed  and  correspondiug  to 
a  Lannonic  in  the  wave  of  the  alternator  supjslying  the  power. 
The  damping  efi'ect  of  the  rotor  on  such  fields  is  evident  on 
comparing  these  two  sets  of  figures. 

Figs.  2i.  2.5,  26  and  27  were  obtained  bv  joining  up  the  four- 
pole  windings  in  pairs  in  opposition  and  connecting  them  to 


Fig.  23a.— Connections  for  Figs.  24,  25,  26  and  27. 


plained  in  Part  IV.,  in  fact,  there  is  no  appreciable  difierenct. 
in  the  amplitude  of  the  300-cycle  wave  between  Figs.  28  and 
29.      The  most  important  E.M.F.s  of  other  frequencies  are 


Fig.  28.— E.iI.F.  in  20-pole  Rotor  Winding.     End  Ring  Removed. 
Rotor  Driven  by  External  Means. 

Terminal  voltage  per  phase=32. 
rO-S 

Fig.  29.— E.M.F.  in  20.pole  Rotor  Winding.     End  Ring  Removed. 

Terminal  voltage  per  phase=37-5. 


Fig.  30.— E.M.F.  in  20-pole  Rotor  Winding.     End  Ring  Removed. 

Terminal  voltage  per  phaEe=43-5. 


the  two  elements  (A  and  B)  of  the  oscillograph  as  shown  in 
Fig.  23a.  a  resistance  was  connected  in  one  circuit  in  order 
to  definitely  change  the  scale  for  one  pair  of  windings.  An 
oscillogram  was  then  taken  (Fig.  24)  ;  the  connections  were 
changed  to  those  shown  dotted  and  the  next  oscillogram  (Fig. 
25)  taken.     Thus  the  large  wave  of  Fig.  24  is  the  small  one  of 


Fig.  31. — -E.JI.F.  in  20-pole  Rotor  Winding.     End  Ring  Removed. 

Terminal  voltage  per  phase  =  49. 


due  to  the  seventeenth  and  thirty-fifth  fields  respectively,  each 
of  which  is  accentuated  in  this  machine  by  the  stator  slot 
openings  ;  these  E.M.F.s  increase  steadily  as  the  teiminal 
E.M.F.  increases  in   spite  of  increasing  saturation,   and   this 


Fig.  24. — Rate  of  Change  of  Flux  in  Adjacent  Teeth  (to  diffekext 

scales).     Motor  Running  Light.  Fic.  32. — E.M.F.   ix  20-pole  Winding.     Squirrel  Cage  Complet 

Terminal  voltage  per  phase=37.    No  load.    Current  per  phase=4-3  amperes. 


Fig.  25. — R.ite  of  Change  of  Flux  in  Adjacent  Teeth 


nailer  curve  of  this  figure  and  the  larger  one  of  Fig.  24  refer  to  the  same  toeth. 
Note  the  approximate  equality  of  the  phase  difference  in  the  two  figures. 

Fig.  25.  At  no  load  the  fluxes  in  adjacent  teeth  are  nearly 
equal  and  the  phase  differences  are  practically  uniform.  Figs. 
26  and  27  taken  with  load  on  the  machine  show  marked  differ- 
ences in  both  icspects  as  predicted  at  the  end  of  Sec.  29. 

The  remaining  figures  were  taken  by  means  of  the  20-i)ole 
rotor  winding.     Nos.  28,  29,  30  and  31  were  obtained  with  one 


Fig.  33.— E.M.F.   in  20-pole  Winding.     Squirrel  Cage  Complete 
Terminal  voltage  per  phase  =  40.    No  load.    Current  per  phase=4-6  amperes.    Large 


wave=terminal  E.M.F.  per  phase. 


Fm.  34.— E.M.F.  in  20-poi.e  Rotob  Winding.     Motor  I.o.vded. 
Terminal   voltage  =  37-5.    Current    per    phase  =  8   amperes. 


Figs.  26  and  27. — Same  Windings  as  in  Figs.  24  and  25.     Machine 
Loaded. 

Note  the  inequality  of  the  phase  difference  in  the  two  figures. 


ViQ,   35.^E.M.F.   in  20-roLK  Winding.     Motor  Loaded. 
Terminal  voltage==37-5.    Current   per   phase=10   amperes. 


Fig.  36. — E.M.F.  in  20-roLE  Rotor  Winding.     Motor  Loaded. 

Terminal  voltage  per  phase=37-S.    Current  per  phase=  12  amperes. 


end  ring  removed,  and  the  rotor  driven  by  cxtemai  means  at  a  fact  is   in  accordance   with  the  conclusions  of  Part  IV.  (,<« 

speed  slightly  Ix'low  synchionism.     It  mav  l)e  observed  frnm  Table  VII.) 

these  oscillograms  that  the  fifth  field  does"  not  increa.se  in  I  lie  The  curves  o£  Figs.  32,  33,  34,  35  and  36  were  taken  with 

same  proportion  as  the  terminal  voltage  for  the  reasons  ix-  the  rotor  winding  complete  ;  they  show  the  growth  of  the  fiftli 
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harmonic  to  be  practically  proportional  to  tte  stator  current 
when  the  motor  is  loaded,  and  therefore  justify  the  employment 
of  a  constant  value  for  /.'  over  the  working  range.  A  com- 
parison of  Fig.  32  with  Fig.  28  shows  the  damping  efiect  which 
the  rotor  currents  exert  on  these  fields. 

These  expeiiments  were  made  in  the  Electrical  Laboratory 
at  Faraday  House,  and  the  author  desires  to  express  his  obli- 
gation to  Dr.  Russell  for  the  facilities  which  were  placed  at  his 
disposal. 

^T.    COXCLUSIOX. 

33.  We  may  summarise  the  results  of  the  previous  sections 
as  follows  : — 

(1)  The  circle  coefficient  as  defined  in  equation  (.53)  may  be 
expressed  in  the  form  cr=(l4-;.j')(l-f ;.2')(l-f /.j)(l-f ;.,)— I, 
or  approximately  u=/.^ ^'/.^ A^'/.-^—'/.^,  where  the  coefficients 
/■i'  and  '/J  take  account  of  the  air-gap  dispereion  in  stator  and 
rotor  respectively,  and  /.j  and  ).^  include  the  remaining 
ilispersion. 

(2)  When  the  effects  of  saturation  in  the  iron  and  of  the 
reaction  of  the  rotor  currents  may  be  neglected,  the  values  of  /.' 
are  given  rigorously  by  the  simple  expressions  shown  in 
equations  63,  64  and  6-5.  Numerical  values  for  these  quantities 
are  given  in  columns  headed  (A)  in  the  tables  below  ;  these 
are  the  maximum  possible  values  which  /.'  may  have. 

(3)  A  squirrel-cage  secondary  winding,  by  damping  the 
multiple  fields  which  the  primary  winding  tends  to  produce, 
decreases  the  coefficient  of  air-gap  dispersion  for  that  winding. 
Columns  headed  (B)  in  the  tables  below  give  values  of  A' 
appropriate  to  this  case,  calculated  on  the  basis  of  a  squirrel- 
cage  winding  with  10-2.5  slots  per  pole.  The  values  in  these 
columns  may  be  taken  to  represent  the  maximum  reduction 
which  the  rotor  reaction  is  likely  to  effect. 
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Summart/. — The  purpose  of  this  article  is  to  give  in  brief  a  clear  under- 
standing of  the  efiect  on  motor  performance  of  different  types  of  wedging 
and  slot  construction.  Where  mathematical  derivations  and  technical 
explanations  are  necessary,  these  are  given  as  concisely  as  possible. 


As  electrical  apparatus  of  the  rotating  type  has  developed  through 
various  stages  to  the  present  design  there  has  been  a  general  tendency 
towards  the  use  of  open  slots  in  both  the  stationery  and  rotating 
members  (the  latter  in  phase-woimd  rotors  only),  which  permits  the 
use  of  form-wound  or  pulled  coils,  which  can  be  inserted  in  the  slots 
as  a  unit  and  also  readily  removed.  The  use  of  metal  wedges  in 
open  slots,  however,  practically  realises  the  advantages  possessed 
by  partially  closed  slots,  and  at  the  same  time  does  not  materially 


!<Z^:A 


a) 


1, — Ty'pical  Slot  Arbaxgements, 


(u)  Three-piece  metal  wedge  in  open  slot  {the  outside  members  are  of 
steel  and  the  centre  member  of  brass),  (b)  One-piece  slotted  steel  wedge  in 
open  slot,  (c)  Open-slot  fibre  wedge,   (rf)  Partially-closed  slot,  fibre  wedge. 

alter  the  advantages  of  the  open-slot  construction.^  Slots  with^metal 
wedges,  with  fibre  wedges  and  with  partially  closed  top  are  illus- 
trated in  Fig.  1  («)  to  (d).  The  metal  wedges  are  insulated  from  the 
teeth,  and  as  now  perfected  are  beyond  criticism  from  the  operating 
and  commercial  standpoints.  When  used  they  become  practically 
a  part  of  the  core,  so  far  as  maintenance  and  operation  of  the  motor 
are  concerned,  but  are  readily  removable  when  necessarj-. 
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Flo.  2. — Magnetising  Current. 


Km.  Iron  Loss. 
Fig,  3  — Cork  Loss. 


Tost  results  on  450  h.p.  three-phase  25-eyolo  0,300-volt  720  revs,  per 
min.  induction  motor. 
.\ — Magnetic  slot  wcdgo  (cast-iron  and  .special  metal). 
15 — Fibre  .slot  wedge. 

Effect  on  Mnlnr  Performance. — The  nuiin  characteristics  in  induc- 
tion motor  perforinance  are  efficiency,  power  factor,  torque  and 
heating,  iiiul  all  four  are  modilied  liy  the  ii.sc  of  metal  wedges, 

.•\  i-oniparison  of  test  data  on  the  .sanu>  motor  with  tibre  wedges 
and  with  metal  wedges  is  given  in  the  table.  Figs,  2  and  3  show 
rMpectively  n  comparison  of  magnetising  current  and  iron  loss  on 


Table    -Teat  Data  of  Induction  Motors. 
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another  motor,  with  fibre  wedges  in  one  case  and  with  a  one-piece 
wedge  of  cast  iron  and  special  metal  in  the  other.  The  metal  wedges 
reduce  the  magnetising  current  and  iron  loss,  thereby  increasing  the 
power  factor  <and  efficiency,  the  latter  being  affected  by  both  reduc- 
tions. Also  there  is  a  slight  reduction  in  both  pull-out  and  starting 
torque,  but  not  to  values  that  are  objectionably  low.  The  torque 
could  be  increased  again  by  using  less  turns  in  the  primary,  thereby 
decreasing  the  leakage,  and  by  a  little  more  resistance  in  the  secon- 
dary. Since  the  magnetising  current  and  core  loss  are  already 
reduced,  the  margin  in  power  factor  and  efficiency  is  quite  large,  and 
these  changes  can  be  made  without  reducing  either  of  these  charac- 
teristics to  an  undesirable  value. 

Magnetising  Current. — Other  things  remaining  equal,  the  mag- 
netising current  varies  directly  as  the  ampere-turns  necessary  to 
produce  the  required  flux.  Of  the  total  ampere-turns  of  the  motor, 
that  component  which  represents  the  ampere-turns  necessary  to 
force  the  flux  across  the  air-gap  usually  represents  the  major  portion, 
and  also  is  the  only  one  which  is  affected  by  a  change  in  slot  wedges. 
The  effective  air-gap  is  dependent  upon  the  actual  air-gap  and  the 
gap  factor.  The  latter  is  composed  of  two  parts,  that  due  to  the 
secondary  slot  opening  and  that  due  to  the  primary  slot  opening. 
With  the  same  secondary  slot,  the  gap  factor  will  then  be  dependent 
only  OH  the  nature  of  the  primary  slot.  The  gap  factor  for  either 
primary  or  secondary  is  figured  from  the  actual  air-gap,  the  slot 
pitch  and  the  slot  opening  in  accordance  with  a  modification  of 
Carter's*  fringing  factor  formula.  The  gap  factor  varies  with  these 
items  in  such  a  way  that  the  slot  with  the  largest  opening  at  the 
air-gap  has  the  largest  gap  factor — that  is,  it  is  in  effect  the  same  as 
having  a  larger  air-gap. 

In  Fig.  1,  (a),  (c)  and  (d),  assume  the  same  number  of  slots  and 
same  air-gap,  and  let  s  represent  slot  pitch,  b  slot  opening  and 
g  air-gap.  The  major  dimensions  of  the  slots  in  the  three  figures  are 
the  same— viz.,  J=0-3,  i?=l-.5,  .5=0-8,  !/=005,  7i=0-12.5  Let 
6=0-184  for  («),  0-3  for  (c)  and  0-125  for  (d).  Then  for  the  three 
cases  the  gap  factors  are  :  For  (n),  1-11  ;  for  (c),  1-25.5,  and  for  (d), 
1-053.  The  value  of  h=(A—d)  from  experience  and  test  results. 
The  steel  portions  of  the  wedge  seems  to  be  only  half  as  effective  as 
would  be  expected  at  first  glance.  This  is  due  to  the  fact  that  the 
steel  wedge  is  not  as  efficient  as  a  tooth  tip  which  is  punched  as-a  part 
of  the  tooth,  because  considerable  magnetic  reluctance  is  introduced 
by  the  paper  insulation  between  the  steel  wedge  and  the  tooth 
proper.  The  results  above  obtained  indicate  that  the  gap  factor 
for  the  metal  wedge  slot  will  be  less  than  for  the  open  slot,  but  not 
quite  as  small  as  for  the  partially  closed  slot.  The  .values  of  the 
magnetising  currents  in  the  three  cases  will  be  in  the  same  order. 
This  explains  the  lower  magnetising  current  for  metal  wedges  as 
against  fibre  wedges  in  Fig.  2.  Also  the  higher  power  factor  means 
a  lower  full-load  current  and  less  primary  copper  loss,  w-hich  helps 
towards  higher  efficiency. 

Iron  Loss. — The  iron  loss  is  composed  of  jirimary  tooth  loss,  loss 
in  the  primary  core  and  loss  in  the  surface  of  the  rotor.  The  dimen- 
sions'of  core  and  teeth  being  the  same,  the  first  two  items  will  not 
be  appreciably  aft'ccted  by  the  nature  of  the  slot  opening.  The  last 
item,  however,  is  affected  considerably  by  the  slot  opening.  The 
flux  in  passing  out  of  the  teeth  at  the  air-gap  tends  to  form  in  tufts 
at  the  tooth  tips,  giving  a  higher  density  over  the  surface  of  the  tooth 
than  in  the  space  opposite  the  slot  opening.  This  produces  varia- 
tions or  pulsations  in  flux  at  a  frequency  corresponding  to  the 
number  of  slots  in  the  primary,  which  appear  as  a  wave  of  high  fre- 
quency superimposed  on  the  fundamental  wave  of  the  rotating  field 
of  the  motor,  as  shown  in  Fig.  4.  This  wave  is  an  even  harmonic 
of  varying  amplitude,  apparently  composed  of  two  odd  harmonics. 
A  beating  action  i§  produced,  and  the  high-frequency  wave  will 
reverse  every  half  cycle  of  the  fundamental  flux  wave.  The.se  high- 
frequency  flux  puKsations  tend  to  create  losses  in  the  rotor  surface, 
for  they  result  in  rapid  magnetising  and  demagnetising  of  the  iron 
of  the  rotor.  This  results  in  hysteresis  loss  of  a  considerable  amount, 
since'the  hysteresis  loop  is  displaced  from  its  normal  axis.f  Further- 
more,, the  increased  frequency  and  amplitude  of  the  pulsations  result 
in  higher  losses.  This  frc(|ueMcy  will  be  the  same  for  the  three  types 
of  construction  when  the  number  of  slots  is  the  same.  The  am])li- 
tude,  however,  will  be  different,  aw  will  be  explained  later.  The 
fringing  of  the  flux  tends  to  smooth  out  these  variations  or  decrease 
the  anijilitude,  but  the  fringing  has  less  effect  with  a,  greater  slot 
opening  and  has  no  effect  on  the  frequency.  With  the  same  number 
of  slots  aiul  the  same  slot  width  for  the  various  slots  represented  in 
Fig.  1,  the  flux  densities  over  the  tooth  surface  will  be  diffcnnl. 
With  the  dimensions  a.ssumed  above  for  these  slots,  the  tooth  width 
at  the  surface  of  the  primary  is,  for  {a).  0-616;    for  (r)  0-5  and  for 
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(d)  0-675.  The  flux  density  in  the  tooth  face  will,  therefore,  be 
greater  for  the  open  slot  than  for  either  the  metal  wedge  slot  or 
partially  closed  slot.  Taking  this,  together  with  the  fact  that  the 
fringing  is  not  as  effective  to  smooth  out  the  variations  in  the  flux 
on  the  open  slot  as  on  the  other  two  types,  it  is  evident  that  the 
variations  in  flux  density  are  greater,  and  consequently  the  surface 
loss  is  higher  with  the  open  slot.  In  other  words,  the  action  of  the 
metal  wedge  (and  the  tooth  tip  on  the  partially  closed  slot)  is  to  make 
the  flux  distribution  in  the  air-gap  more  imiform  than  is  the  case 
with  the  open  slot,  and,  since  the  pulsations  are  not  as  great,  the 
surface  iron  loss  produced  is  less.  The  partially  closed  slot,  of 
course,  shows  a  greater  reduction  in  iron  loss  than"  the  metal  wedge 
slot,  all  of  which  accounts  for  the  test  results  in  Fig.  3  showing 
considerably  more  iron  loss  for  the  open  slot  than  for  the  metal 
wedged  slot. 

Leakage  Flux. — The  third  and  last  item  to  consider  is  the  effect 
on  the  leakage  flux,  which  is  composed  of  five  parts,  namely,  that 
around  the  primary  slot,  the  secondary  slot,  the  primary  end  con- 
nections, the  secondai-y  end  connections,  and  that  between  primary 
and  secondary',  known  as  zigzag  leakage.  In  the  case  of  wound 
secondaries  there  is  a  sixth  part,  known  as  belt  leakage,  but  this  is 
usually  inconsiderable,  and  will  not  be  considered  here,  as  it  is  not 
dependent  upon  the  primary  slot  construction.  The  latter  fact  is 
also  true  of  the  secondary  slot,  and  the  primary  and  secondary  end 
connection  leakage,  which  eliminates  them  from  consideration, 
leaving  only  the  primary  slot  and  zigzag  leakages  to  be  considered. 

Tilt  Primary  Slot  Leakage  is  directly  proportional  to  the  slot 
factor  (among  other  items),  but  these  other  items  will  be  the  same, 
assuming  the  electrical  and  mechanical  dimensions  of  the  motor  to 
be  the  same.  The  slot  factor,  however,  will  be  different  for  different 
slot  construction,  but  is  independent  of  the  other  dimensions  of  the 
machine      Therefore,    other   conditions   remaining   the    same,    the 


Fio.  4. — Effect  of  Hioh-fkequescy  Flux  Pulsations  ox  Fusda- 
MENTAL  Wave. 


relations  of  the  slot  factors  to  each  other  for  the  various  slot  con- 
structions will  show  the  relation  of  the  primary  slot  leakages  to  each 
other. 

It  is  known  from  experience  \vith  the  type  of  wedge  shown  at  (a) 
in  Fig.  1  that  the  slot  factor  for  the  portion  of  the  slot  to  the  bottom 
of  the  wedge  is  0-937  for  .1=0-3.  That  due  to  insulation  at  d^  and  d^ 
is  three-eighths  of  the  total  insulation  divided  by  the  slot  width 
=0.066H-0-3=0-220,  assummg  the  total  insulation  depth  =  0-176  in. 
In  this  it  is  assumed  that  the  insulation  at  the  top  of  the  slot  is  one- 
quarter  of  the  total  insulation,  which  is  theoretically  correct,  although 
practically  there  is  a  little  more  due  to  the  lapping  of  the  slot  cells 
at  the  top. 

That  due  to  the  copper  is,  of  course,  the  total  copper  depth  divided 
by  three  times  the  slot  width  =  l-34.  Therefoi-e  the  total  slot  factor 
=  0-i)37  +  0-220+l-34  =  2-497. 

For  (c).  Fig.  1,  the  factor  for  the  portion  of  the  slot  to  the  top  of 
the  coil  insulation  will  be  the  depth  to  the  top  of  the  eoil  divided  by 
the  slot  width  =  0-417. 

That  for  the  insulation  and  copper  will  be  the  same  as  for  (n), 
Fig.  1.     Therefore  the  total  slot  factor=0-417-f  0-220  +  1-34=1-977. 

For  (d).  Fig.  1,  although  the  insulation  is  usually  heavier  and  the 
copper  space  less,  these  will  be  assumed  tlie  same  as  the  other  two, 
which  will  not  be  ajipreciably  in  error.  Then  the  slot  factor  for  these 
two  parts  will  be  the  sanu-  as  for  the  other  two  slots.  That  for  the 
part  of  the  slot  down  to  the  top  of  the  eoil  insulation  will  be  the  depth 
to  the  tajiered  ])art  of  the  tooth  tip  divided  by  the  slot  opening,  plus 
the  depth  of  the  tapered  part  of  the  tooth  tip  divided  by  the  average 
of  the  width  of  slot  and  slot  opening=0-5  fO-294=0-794.  Then  the 
total  .slot  factor  =  0-794H  0-220-f- 1-34  =.2-354. 
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This  shows  that,  of  the  three  slot  constructions  considered,  that 
■n-ith  the  metal  wedge  has  the  highest  slot  factor,  even  higher  than 
the  partially  closed  slot,  and  consequently  it  has  the  greatest  primary 
slot  leakage. 

Zigzag  Leakage. — ^The  other  portion  of  the  leakage  reactance  that 
is  affected  by  the  slot  construction  is  the  zigzag  leakage.  Tliere  are 
a  number  of  items  upon  which  it  is  dependent,  but.  as  before,  all  of 
these  items  but  one  will  be  the  same  for  the  same  mechanical  and 
electrical  dimensions  of  the  motor.  This  other  item — namely,  the 
effective  air-gap — will  be  different  for  the  different  slot  constructions, 
although  the  various  dimensions  of  the  motor  are  the  same.  The 
zigzag  leakage  is  inversely  proportional  to  the  effective  air-gap,  so 
the  slot  construction  that  gives  the  largest  effective  air-gap  will  have 
the  lowe-st  zigzag  leakage. 

Referring  again  to  the  section  devoted  to  magnetising  current,  it 
will  be  noted  that  the  open  slot  has  the  largest  gap  factor,  with  the 
metal  wedge  slot  next  and  the  partially  closed  slot  next  m  order.  The 
effective  air-gap  will  have  the  same  relation,  since  the  effective  au-gap 
is  the  product  of  actual  air-gap  and  the  gap  factor.  Therefore  the 
open  slot  will  have  the  smallest  zigzag  leakage,  -nith  the  metal  wedge 
slot  next  and  the  partially  closed  slot  next  in  order. 

.Summing  up  the  total  leakage  flux,  it  mil  be  noted  that  the  open 
slot  ha.s  the  smallest  leakage,  with  the  metal  wedge  slot  and  the 
partially  closed  slot  following,  the  order  in  this  case  being  doubtful 
without  more  detailed  calculation.  It  is  known,  however,  from  tests 
that  the  partially  closed  slot  has  a  greater  leakage  than  the  metal 
wedge  slot,  other  things  being  equal. 

Since  the  metal  wedge  slot  has  more  leakage  flux  or  reactance  than 
the  open  .slot,  it  will  have  greater  impedance,  the  resistance  being  the 
same,  and  consequently  less  current  will  flow  for  a  given  voltage  and 
less  wattage  will  be  obtained.  This  accounts  for  the  results  indicated 
in  the  table.  With  less  current  flowijig  for  a  given  voltage  there  will 
be  lesis  torque,  as  the  torque  will  vary  directly  as  the  current.  There- 
fore the  higher  leakage  flux  accounts  for  the  lower  torque  obtained 
with  the  metal  wedged  slot  corustruction  as  against  the  open  slot. 

Conclusion. — From  the  data  given  and  the  foregoing  discussion  it 
will  be  seen  that,  while  the  metal  wedged  slot  con.struction  does  not 
give  a»  low  magnetising  current  and  iron  loss  as  the  partially  closed 
slot,  it  does  give  lower  values  than  the  open  slot.  At  the  .same  time 
it  maintains  the  advantages  of  the  open  slot  in  ease  of  winding  and 
repair.  The  leakage  flux  is  higher  and  the  torques  lower,  but  with 
the  margin  to  spare  in  both  magnetising  current  and  losses  as  men- 
tioned it  is  possible  to  reduce  the  number  of  turns  per  coil  and 
perhaps  increase  the  size  of  conductor  in  the  metal  wedged  slot.  ]5y 
thin  means  it  is  po.s.siblo,  while  maintaining  a  high  power  factor,  to 
obtain  still  higher  officieucy  (at  higher  loads  at  least)  than  with  the 
open  hlot  construction.  .\lso  the  torque  of  the  open  slot  construction 
can  probably  be  equalled.  Or,  if  desired,  with  the  tunis  per  coil  the 
Hamc  an  on  the  open  Blot  motor,  a  larger  air-gap  can  be  used  with  the 
metal  wedged  slot  construction,  maintaining  the  same  power  factor 
an  with  the  fi\it;n  slot  const nict ion  and  gaining  some  in  efficiency  and 
torque,  due  rcH|«-itively  to  less  iron  loss  and  less  leakage.  The  metal 
we<lgr-<I  Blot  conxtrui  tion  thus  gives  a  certain  flexibility  in  design, 
tei  far  a*  (Krrformanco  is  concenied,  and  oiK-ns  uji  ]X)Ssibilities  for 
working  tin'  lutivc  material  more  efficiently  than  is  possible  with  the 
o|)cn  xlol  construction,  while  at  the  sanv  tiim-  mII  Ihr'  riilvjiiit.iL'fs  of 
the  o|>en  iiiot  eonntniction  are  retained. 


A  NEW  METHOD  OF  GRADING  SUSPENSION 
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be  graded.  The  object  of  this  Paper  is  to  describe  a  new  method  of 
grading,  and  to  show  some  results  obtained  with  it. 

Before  proceeding  it  is  advisable  to  give  a  brief  discussion  of  the 
fundamental  principles  involved  in  grading  a  suspension  insulator. 

Theory  of  Grading. — The  distribution  of  the  impressed  voltage 
along  a  string  of  luiits  is  determined  by  the  relations  among  the  four 
groups  of  capacities  involved.  (1)  The  capacity  through  the  porce- 
lain between  the  cap  and  stud  of  each  imit,  which  may  be  called  the 
internal  capacity ;  (2)  the  capacities  between  the  metal  fittings  and 
the  earth  or  grounded  objects  ;  (3)  the  capacity  from  a  metal  fitting 
on  one  portion  of  the  string  to  anj-  other  portion  of  the  string  ;  (-1) 
the  capacity  between  the  metal  fittings  and  the  line  wire.  In 
theoretical  discussions  only  the  first  two  groups  are  usually  con- 
sidered, but  experiments  indicate  that  the  others  have  an  appre- 
ciable effect. 


f 


Fig.  1. 

Considering  the  first  three  groups  only,  the  capacitances  in  a  string 
of  miits  may  be  represented  as  in  Fig.  1.  For  the  sake  of  clearness. 
only  part  of  the  capacities  between  the  various  parts  of  the  string 
are  shown. 

It  is  readily  seen  that  the  current  to  charge  all  the  capacities  Cj, 
Cj  and  r,  must  pass  through  the  internal  ca|)acity  C,  of  unit  Xo.  1. 
The  internal  caj)acity  C\  of  unit  Xo.  2,  has  to  supply  current  to  the 
succeeding  f'l  caiiacities,  but  has  a  smaller  number  of  (\  and  C\ 
capacities  to  charge.  Consequently  the  first  unit  has  a  higher 
voltage  across  it  than  the  second.  The  sjime  reasoning  applies  to 
the  other  units.  It  appears,  therefore,  it  wo  neglect  the  C,  capa- 
cities, that  Xo.  7,  the  gromided  miit,  will  have  the  lowest  voltage 
across  it.  The  capacities  Cs  tend,  however,  to  make  the  voltage 
across  the  middle  miit  the  lowest,  .so  that  the  total  result  is  that  one 
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III  ilir  units  near  the  grounded  end,  and  not  the  grounded  unit,  has 
the  lowest  voltage  across  it.  This  will  bo  seen  in  the  experimental 
ourvoH  to  bo  described  later. 

The  principle  of  grading  consists  in  varying  tho  internal  capacity 
C,  from  unit  to  unit,  so  that  tho  voltage  acro.ss  each  unit  is  ke])t  as 
nearly  us  poHMibje  the  huiiip.  This  means  that  the  unit  next  to  the 
lino  muHl  Imve  the  greatest  iiitniial  capacity,  C,,  and  successive 
unitH,  ili'creaHing  lUMoiints. 

Mellifid  (if  (Iriiiliiig  .Xdiijileil.  —To  obtain  the  necessary  variation 
in  the  riipii'ily  from  iwip  to  stud,  sheet  metal  rings  are  placeil 
around  the  <  ap  and  stud  where  it  is  desired  to  increase  the  intcmiil 
capacity.  By  varying  tlm  width  of  lliese  rings,  the  ca|)acily  laii  be 
vnrietl  over  a  coiiHiiliTalile  raiinc  Of  ruurse.  the  extenial  capacilieu 
'^'l  and  '  'i  of  lliu  unit  are  also  varied  by  tliis,  but  not  in  the  saiiie  pro- 
|iortioii  an  (\.  To  wcure  a  ixTfeetly  even  ilistribution  of  voltage 
it  would  be  nueoSary  to  have  each  unit  dilfureiit,  entailing  great 


THE  ELECTRICIAN,  OCTOBER  6,  1916. 


15 


complication  and  rendering  manufacture  very  difficult.  It  was, 
therefore,  decided  to  make  a  compromise,  and  divide  the  string  into 
two,  tliree  or  more  groups,  each  group  having  difierent  character- 
istics from  the  others. 

Fig.  2  shows  three  different  sizes  of  miits  designed  for  use  in  a 
three-group  string.  On  account  of  the  width  of  the  metal  rings  it 
is  necessary  to  increase  the  diameter  of  the  porcelam  so  as  to  give 
the  correct  fiash-over  voltage.  The  metal  rings  are  stamped  or  spmi 
out  of  sheet  metal.  They  are  held  in  place  by  the  cap,  and  by  the 
cement  around  the  stud.  A  string  would  be  composed  of  a  certain 
number  of  A  luiits  next  to  the  line,  followed  by  a  number  of  B units, 
while  the  rest  of  the  strmg  to  the  tower  end  would  consist  of  the  pla'n 
C  imits. 

Measurement  of  the  Distribution  of  Voltage. — Before  proceeding 
with  the  results  obtained  it  is  advisable  to  give  a  brief  description 
of  the  method  of  investigation. 


It  is  evident  that  a  flash-over  test  is  useless  as  an  indication  of  the 
strains  at  normal  voltage,  due  to  the  equalising  effect  of  the  corona 
preceding  the  spark.  Some  method  must  be  used  in  which  only  the 
normal  voltage  is  applied.  Several  very  ingenious  forms  of  poten- 
tiometers have  been  devised  by  Prof.  Ryan  for  this  purpose.  Con- 
ditions, however,  did  not  permit  of  using  one  of  these,  and  the 
following  method  was,  therefore,  devised.  While  it  camiot  be  con- 
sidered an  exact  method  due  to  several  inherent  sources  of  error,  it 
is  thought  to  be  sufficiently  accurate  to  give  a  satisfactory  idea  of 
the  distribution.  It  has  the  advantage  of  being  very  simple  and 
requiring  very  little  apparatus. 
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centage  of  the  total  voltage  is  impressed  on  each  insulator,  and  the 
percentage  of  the  voltage  across  each  miit  in  terms  of  that  across 
some  particular  unit,  as  in  all  our  work  it  showed  the  greatest  voltage. 
The  errors  in  the  method  are  due  to  the  capacity  of  the  gap  and  its 
leads,  and  the  possible  effect  of  surrounding  objects  on  the  spark 
voltage  of  the  gap. 

Eesults  of  Tests. — Experiments  were  made  on  strings  of  15  units. 
The  method  used  was  to  obtain  the  distribution  on  the  ungraded 
units  and  then  observe  the  change  due  to  grading  iii  various  ways. 
For  experimental  pui'poses  the  effect  of  the  metal  rings  was  readily 
obtained  by  paintmg  the  porcelain  with  a  conducting  varnish.  The 
string  was  placed  outdoors  to  avoid  the  effect  of  the  walls  of  the 
building.  An  iron  pipe  placed  horizontally  was  used  to  represent 
the  cross-arm,  and  the  string  of  insulators  was  suspended  vertically 
from  this,  the  lower  end  being  about  10  ft.  (3m.)  from  the  gromid. 
A  clamp  was  attached  to  the  string  and  held  a  metal  pipe  to  repre- 
sent the  line  wire.     The  frequency  used  was  60  cycles. 

Fig.  5  gives  the  results  of  tests  on  an  ungraded  strmg.  Curve 
No.  1  shows  the  values  of  ^j,  the  percentage  that  the  voltage  on  each 
unit  is  to  that  on  the  line  unit.  If  the  distribution  of  voltage  were 
uniform  a  horizontal  line  at  100  per  cent,  would  he  obtained  instead 
of  the  drooping  curve,  No.  1.  It  will  be  seen  that  the  lower  portion 
of  the  curve  is  nearly  horizontal  and  that  the  fourth  miit  from  the 
grounded  end  has  the  lowest  voltage  across  it.    Curve  No.  2  gives  the 
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UNITS  NUMBERED  FROM  LINE  END 

Fig.  6. 

1 — Voltage  across  each  unit  in  per  cent,  of  tliat  across  one  nearest  line. 
2— Distribution  of  voltage  to  ground  alongstring. 
3— Ideal  distribution  of  voltage  to  ground  along  string. 

distribution  of  voltage  along  the  string  in  per  cent,  of  the  total 
voltage.  Each  successive  ordinate  is  obtained  by  adding  the  value 
of  P  for  that  unit  to  the  preoedmg  ordinate.  A  miiform  distribution 
would  give  the  dotted  straight  line.  No.  3. 

Fig.  6  gives  the  result  of  grading.'  In  this  case  the  three  units 
next  to  the  line  had  the  largest  conducting  discs  and  a  high  internal 
capacity.  The  next  five  units  had  a  somewhat  smaller  capacity. 
The  last  seven  units  had  no  coatings.  Instead  of  uniform  curves,  the 
result  is  a  broken  line  formed  by  joining  the  curves  due  to  each  group. 

ConHusion. — The  experiments  described  in  this  Paper  are  only 
preliminary,  and  much  further  investigation  is  desirable.  It  is  felt, 
however,  that  the  results  obtained  indicate  the  value  of  this  method 
of  grading  where  the  voltage  is  such  as  to  rociuire  the  use  of  many 
imits. 


1— Voltage  across  each  unit  in  per  cent,  of  that  across  one  nearest  line. 

2 — Distribution  of  voltage  to  ground  alongstring. 

3 — Ideal  distribution  of  voltage  to  ground  alongstring. 

A  small  needle  gap  is  i)rovidcd  having  the  miiiiminn  amount  of 
metal  in  the  parts  in  order  to  keep  the  capacity  as  low  as  possilile 
(Fig.  3).  This  ga])  is  placed  across  each  unit  in  succession  and  the  total 
voltage  across  the  string  which  causes  the  gap  to  go  over  is  noted. 
The  gap  setting  i.-s  kept  the  same  throughout  the  test  (see  Fig.  t.) 
The  discharge  across  the  gap  is  only  the  charging  current  of  (he 
insidators,  and  does  not  injure  the  needles,  .so  that  the  .same  needles 
can   1j<^  used  throughout.      In  general,  we  wish  to  know  what  ]icr- 
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MODERN  WAGES  IN  MANUFACTURE.* 

BY  F.  BAVLE. 

'  At  any  other  time  one  would  have  given  a  theoretical  discussion 
of  the  question;  to-day  the  author  restricts  himself  to  what  appears 
to  be  indispensable  to  justify  an  application  of  the  theory  iu  muni- 
tions factories. 

Modem  tariffs,  if  the  theory  is  not  erroneous  at  its  foundations, 
and  which  the  author  wishes  to  submit  for  your  consideration,  will 
rule  a  great  part  of  the  relations  of  capital  and  labour.  The  author 
says  will,  because  from  all  sides  the  question  is  being  studied,  experi- 
ments are  being  made,  formulae  have  been  devised,  but  the  State  goes 
on  without  doing  anjthing ;  it  seems  then  that  the  industrial 
world,  so  far  as  this  subject  is  concerned,  only  awaits  t)ie  crystallisa- 
tion of  the  various  efforts  to  rally  at  a  single  step,  imder  the  form  of 
eome  simple  idea. 

The  general  formula  S=s„<f(m),  of  which  the  author  wOl  speak 
later,  is  called  in  to  rule  the  question  of  the  workman's  wages.  I 
would  say  that  it  rules  it  effectively  already,  and  insures  their  interests, 
for  the  systems  of  payment  already  used  are  only  particular  cases  of  a 
more  general  rule,  and  although  they  are  the  most  simple  they  are 
also  the  most  defective. 

It  is  this  opinion,  in  view  of  the  industrial  resiurection  of  our 
countrj-,  that  it  will  be  good  to  popularise,  not  to-morrow,  but 
immediately, in  order  to  teach  it  to  everyone,  and  especially  to  the 
sons  of  workmen,  and  those  in  the  primary  schools. 

Men  who  have  great  influence  with  the  working  classes,  heads  of 
political  parties,  and  philanthropic  people,  still  propound  the 
erroneous  idea  that  increase  of  work  is  hurtful  to  workers.  And  it 
is  only  occasionally  that  a  voice  is  raised  to  combat  this  enmity. 

The  words  of  Taylor  are  then  quoted  in  this  question,  in  which 
he  states  : — 

'■  And  now  wc  make  practically  nothing,  and  we  leave  the  field  free 
to  agitators  of  whom  the  greater  number  are  ignorant  of  the  question, 
or  sentimental  {lersons  who  know  nothing  of  the  conditions  of 
modem  industrj'." 

On  all  .sides  a  theorj'  of  wages  which  would  obtain  the  assent  of 
thinking  men  would  exercise  a  notable  influence  on  the  next  economic 
"  renaissance  "  of  our  countrj-  ;  it  may  be  considered  as  equally  true 
that  a  good  war  tariff  applied  in  munitions  manufacture  would  have 
more  immediate  imjx>rtancc  to  one's  country. 

On  reflection,  controlled  by  direct  experiment,  the  author  has 
acquired  tlie  conviction,  which  only  a  lew  experiments  contradict  for 
vcrj-  obvious  reasons,  that  the  modem  wage,  in  order  to  satisfy  both 
employer  and  employed,  should  jxjssess  the  properties  of  a  fixed 
salar}'  by  the  day,  and  a  portion  of  the  variable  wages  mobile  as  piece- 
work, or  II  la  faron,  Ixitli  being  deprived  of  their  faults,  the  first 
>«ing  intolerable  to  an  active  and  zealous  workman,  and  the  seconti 
inadmii<siblu  to  the  employer  who  wishes  to  keep  his  contracts. 

In  Htudying  time  iNijoiients  as  suggested  by  Halsey,  but  neglecting 
the  applicatir>n  he  makes  of  them,  for  it  is  not,  the  author  believes,  the 
bent  (»>««ibl<-.  i'  was  found  the  characteristics  above  referred  to  as 
nec<  I 'ined  by  what  one  may  call  "prime"  wages.    The 

moil'  .mother  fundamental  base  of  which  the  prime 

U  oil,  ,  iiiK-e. 

A' "<;iliu;;  til  ilic  conditions  set  forth,  the  fixed  imrtion  of  the 
mo<|i-ni  wage  is  ihf  sum  nccexsarj-  to  insure  a  living  wage  to  the 
workman  anri  his  family  in  the  place  where  they  live  ;  it  is  the  nomial 
vtuif  of  baiM!  /I,,  The  determination  of  this  quantity  depends  on 
vnriniiii  pcniuiiiiii'  conclitionx. 

Al' '       '      '         'inntionHareiwiHsible — one  in  al>le  to  adopt  hh  base, 
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{iroductioti  ljy  a  "  tjisk,"  which  lliey  are  forbidden  to 

'  -  rlion,  or  mobile  prime,  poNSosseH  for  the 

I  IT  ;   it  id  obtained  lis  the  price  of  a  six-cial 

iiTig  Id  till'  itidividnul,  Iiih  H|ili(ndcK,  anil  his 

for  huM  (III'  xutierlluoWH,  pli'a.Knrc,  relative 

r    ;.;Mitiit  r.lij  auv.      It  ih  tliix  part  which 

'■•  nliinin  with  a  lixi'd  nal/iry. 

I    liy  an   algelirainil   forniiila, 

■  I'  li  1  um.,  which  rcgiilalcM  the 

.   ••  lull,  liiiii  <if  a  varjalile  which  ilc|N<ni|H  on 

■it  IK  towtv.on  the  iiriMliict  ion,  each  foniiiila 
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mathematical  relations  thus  established  constitute  the  advantages 
or  defects  of  the  system. 

Any  desired  variation  of  wages  may  be  obtained  by  adding  a 
group  of  little  independent  rules  ;  but  as  this  is  a  process  applicable 
only  to  the  cases  for  which  such  rules  have  been  devised,  we  shall 
omit  all  discussion  of  that  at  present. 

From  what  has  preceded,  it  has  always  been  in  the  author's  mind 
before  the  war  to  have  a  definite  aim,  viz.,  the  application  of  Taylor's 
sj'stem  to  an  important  French  factory  employing  3,000  or  4,000 
workmen. 

Li  all  questions  of  work  introducing  the  time  element,  it  is  necessary 
to  introduce  a  much  more  accurate  system  than  that  known  as 
"  estimating." 

Taylor's  system  reqviires  precision  of  measurement  as  well  as  in- 
vestigation of  all  i^rocesses  capable  of  augmenting  the  speed  of  pro- 
duction, making  it  difficult  of  application.  Workpeople  object  to 
minute  time  measurements,  which  they  regard  as  tyrarmical. 

Extreme  prudence  and  a  complete  knowledge  of  modem  wages 
is  the  one  essential  point  absolutely  necessary  to  vanquish  this 
resistance.  In  proving  its  use,  and  living  daily  with  it,  the  workman 
comes  to  know  it  by  experience,  and  sees  it  according  to  its  real 
nature  ;  lie  finds  it  quite  inoffensive ;  the  opposition  then  ceases,  and 
soon  after  he  will  appreciate  its  advantages. 

One  may  class  the  systems  known  as  modem  wages  by  "  bonus  " 
and  "time  "  systems;  it  is  a  purely  formal  distinction,  for,  in 
reality,  one  can  express  a  modem  system  algebraically,  either  by 
means  of  "  bonus  "  or  "  time."  In  sjjite  of  this  identity  at  the 
foundation  there  is  a  great  advantjige  in  substituting  "  time  "  for 
"  price." 

Price  is  not  a  pure  technical  element  ;  it  is  at  the  same  time 
technical  and  commercial  ;  it  fluctuates  owing  to  exterior  influences 
impossible  to  prevent,  and  which  do  not  interest  the  workman. 

The  real  element  to  settle  is  the  time  necessary  with  the  stock  of 
tools  available  in  order  to  execute  a  given  task,  the  time  the  foreman 
is  able  to  insist  on  from  the  workman. 

With  a  bonus  system  complete  technical  information  is  practically 
impossible,  which  is  aljuudantly  demonstrated  in  practice.  Whereas 
with  time  as  basis,  nothing  hinders  one  from  developing  professional 
skill,  and  one  is  able  to  arrive  rapidly  at  estimates,  so  that  the  method 
acquires  scientific  accuracy  by  frequent  repetition. 

The  author  then  refers  to  Taylor's  system,  and  it  is  stated  that  a 
"free"  task  is  substituted  for  a  "  fixed  "  one,  besides  the  recogni- 
tion of  a  minimum  wage. 

Tajior  undoubtedly  was  the  first  engineer  who  wished  to  systematise 
and  generalise  the  measurement  of  work.  He  was  also  the  first  who 
introduced  the  idea  of  speed  mto  the  calculation  of  wages,  always 
indissohilily  linked  with  the  idea  of  time. 

The  definition  outlined  above  includes  the  case  of  reduction  of 
wages  by  reduction  of  output ;  it  is  important  that  such  questions  as 
expense  of  tools,  economy  of  materials,  and  so  on  be  considered. 

It  remains  to  translate  the  tariff  algebraically.  If  no  is  the  price 
per  piece,  V  the  value  per  unit  of  time,  S  the  real  payment  per  hour, 
then  <S=7ro''.     I'nder  this  formula  it  is  simply  jiiecework. 

This  expression  is  important  as  giving  a  value  to  the  product 
between  zero  and  some  value  determined  in  advance,  say.  !'„. 
For  a  value  F'>Fo  the  piece  price  changes  abruptly,  and  becomes 
"■o'^Toi  tlie  wages  then  become  <S=7ro'r'. 

It  is  seen  that  S  varies  in  a  discontinuous  manner  as  output  is 
varied.  This  seems  to  be  Taylor's  differential  tariff  expressed  by 
means  of  the  notion  of  speed.  This  idea  can  be  expressed  in  various 
ways :  wc  may  write  for  instance  S=tt„  l',,  |-7r„'(  V  -  I'o).  For  a  value 
F<('o  one  has  simply  iS=7ror,  the  second  term  being  negative  is 
taken  as  equal  to  nothing.  For  !'>  I'„  the  sccoiul  term  is  added  to 
the  first,  so  that  in  this  way  wo  have  a  discontinuous  tariff  without 
retro-active  effect  as  regards  ])rice. 

Similarly  several  terms  may  be  added,  ami  written, 

i>'-7r„Ko4-7r„'(r,- i'„)+V(rj- F,)4,r.,"-(r3-r..)  1-  .     . 

This  species  of  tariff  has  had  several  aiiplications  ;  generally  n„ 
diminishes  from  term  to  term  ;  sometimes  in  exceptional  oircum- 
stnnces  il  increases  ;  in  such  a  case  the  tariff  is  then  in  formal  con- 
tnuliction  of  economic  and  connnercial  laws,  and  it  is  nocessiuy  to 
httve  exceptioiuil  reasons  to  justify  it. 

The  price  TTomiiy  be  constant,  and  then  we  have  the  piecework  taritT 
iS^-jTo'  •  Finally  the  price  varies  arbitrarily  as  sonu-  function  of 
the  speed,  increasing  at  lirst,  diininlslilng  later. 

Tlie  bonus  system  of  (ianit,  an  iiiiprovcincnl  of  (lie  dilTcrential 
timff  of  Taylor,  is  more  simple.  In  this  case  one  has  .S'  .v„f(ir  r<r„, 
and  iS'     «„'  for  I'^F,,  with  /<„'>.«o. 

ThcHc  two  tariffs  arc  of  ilifllcult  application,  except  in  factories 
which  liavr  adopted  Taylor's  system. 

It  'raylur  liiul  intnidiici'd  into  the  ijiiestionof  wages  explicitly  the 
<|iieHli<>ii  of  price.  iMid  iinpliiitly  the  notion  of  specil,  Halsey  was  the 
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first  A^  lio  had  the  idea  of  replacing  the  basis  price  by  time  in  -nages 
contratts.  This  allows  one  to  write  the  modem  conception  as  a 
function  with  a  time  base  /S=7roF,  salary  proportional  to  a  task 
completed  in  a  unit  of  time.  Let  us  now  endeavour  to  introduce  into 
this  formula  the  basis  time  and  time  of  execution  of  the  piece  of  work. 
It  is  necessary  in  the  first  place  to  convince  the  workman  of  his 
right  to  a  minimum  normal  salary,  or  daily  wage,  or  wage  per  hour  ; 
call  this  «o-  I"  these  circumstances  the  basic  time  allowed  to 
complete  the  work  is 

n-„  '.So=3'  whence  ■ir„=SeT. 

Substituting  for  7r„  wehave.9=Sojf''<  V.     But  the  time  of  execution 
T 
is   1   !'  =  (,  from  which  finally  S=«i)-,  and  putting  T  <  =  m— activity, 

and  generalising,  we  have  8=3aO{m)  as  the  formula  representing 
modern  wages. 

T 
We -^viJl  discuss  now  prime  wages.     Putting  5=^0  T'=«o "7    one    is 


able  to  write  S^s^-\-Sa- 


T-t 


Cousec^uently  the  real  salary  is  com- 


posed of  two  portions,  a  fixed  portion  «»  and  a  variable  portion. 
Thus  we   may  write  iS=So+«o9{'")-     Further,  we  may  then  \\Tite 

S=a  +  --  +  V,  where  the  term  a  is  a  fixed  sum,  b  V  is  the  cost  per 

piece  varying  inversely  with  the  speed. 

Writing /S=n  —  —  F=a+6=So=coustant,    we   have     the    prime 

salary,  and  we  see  that  all  wages  without  exception  are  prime, 
which  will  perhaps  surprise  the  defenders  of  the  usual  tariffs.  Only, 
the  prime  tariffs  are  in  two  categories,  the  good  and  the  bad. 

It  was  in  truth  Rowan  who  made  Taylor's  idea  regarding  variation 
of  price  as  a  function  of  the  speed  the  first  really  happy  application  in 
making  hypo-proportional  wages,  and  limited  prime  salary.     For 

T                    T—t 
instance  piece  work  tariff  iS=«o—  or  S=Sa-\ =«o+«o("'  — !)■ 

The  prime  «(,(;«  — 1)  is  a  direct  proportional  by  reason  of  the  excess 
of  production  (m  — 1). 

Writing  S—Sa^as„(m—\)  according  as  a  is  >  or  <  unity,  we 
have  a  wage  with  constant  proportionality,  in  which  the  variations 
are  hj-per,  or  hy])er-proportional  in  relation  to  the  preceding. 

The  idea  of  Halsey  was  insufficiently  understood  even  in  the 
country  of  its  origin,  America,  and  was  perhaps  the  reason  why  it 
failed  to  gain  admittance  there.  In  Europe,  and  specially  in  France, 
it  has  been  little  studied.  His  views,  though  less  lofty  and  beautiful 
than  those  of  Taylor,  were  a  happy  and  incomplete  vision.  '"  All 
new  ideas,  said  William  James,  pass  through  three  stages.  The  iirst 
is  that  of  repulse,  and  they  are  proclaimed  absurd.  Then  they  are 
admittedly  true,  but  of  insignificant  result,  useless.  Finally  their 
importance  is  recognised,  and  each  one  claims  the  honour  of  havmg 
invented  it." 

The  author  points  out  that  before  anything  can  be  done  workmen, 
and  their  emploj^ers,  must  be  convinced  of  the  fairness  of  Taylor  s 
system,  and  the  work  of  M.  H.  Le  Chatelier  is  referred  to  in  this 
connection.  Further  explanations  of  piecework  are  then  given,  and 
it  is  shown  that,  as  a  rule,  when  a  workman  increases  his  output,  say 
three  times,  besides  arousing  the  jealousy  of  his  shop  mates,  the 
employer,  urged  liy  cupidity,  takes  steps  to  cut  down  the  price  till  the 
original  sum  in  the  same  time  is  earned.  Then  the  process  begms 
over  agaio.  In  this  way  disputes  and  trouble  arise.  Consequently 
the  workman  voluntarily  limits  his  output,  without  which  his 
existence  would  be  a  mi.'^erable  affair.  Therefore  he  is  content  \^ith 
his  wages,  knowing  that  he  only  provokes  by  his  zeal  a  new  lowering 
of  price.  Reduction  of  output  merely  augments  the  general  misery, 
and  civilisation  is  arrested  or  goes  back.  That  is  a  "  tableau  "  of 
what  happens  when  a  piecework  tariff  is  used ;  if  human  beings  were 
an  industrial  product,  piecework  tariffs  would  have  amiihilated  the 
world. 

Comparing  this  with  the  free  task  without  minimum  of  wages 
explicitly  recognised,  and  where  the  wages  earned  are  a  function 
agreed  upon  of  the  speeds  of  working,  one  is  able  to  modify  and 
confer  many  commercial  qualities  which  the  present  system  lacks. 

Modern  Contracts  :  or  Contract  of  the  I/iipo.ied  Task: — Piecework 
and  work  done  do  not  really  differ  from  one  another  ;  it  is  the  same 
contract  named  in  different  ways.  On  the  contrary.  Taylor  considers 
there  is  a  difference  between  the  two  systems. 

After  a  discussion  of  other  modes  of  fixing  modem  tariffs  of  whii  li 

fdS 

I  ,    dm+C=s, 
J  dm 

for    m  =  \niity,    it    is    jiointed    out   (hat   the    ratio    m    corr?8pond.< 


to  the  conventional  production  in  miit  time.     This  ratio  has  diverse 
expressions,  and  one  of  these  is 

wage  for  piecework 

m  = . 

wage  for  the  day 
It  remains  now  to  simplify  the  idea  of  modem  wages,  so  that  it 
can  be  immediately  applied  to  a  munitions  factory.     If  P  is  the 
payment  to  the  workman  over  the  time  T, 

dP;dT=sJ{m). 
This  is  the  instantaneous  icage,  as  m  is  a  time  fimction  that  is  kno-rni, 
and  between  the  limits  (j  and  /, 

wage=P=  I   sJ(m)dT. 

This   is   called   the   instantaneous   rule,    only   applicable    on    rare 
occasions. 

For  any  given  period  we  have  then 

P=-iof(«h^){T^-T^)-~sJ(m,„)(T.~T^)+.   .   .   . 

fi-z  mdT 

where  m,,,=  \     , 

J  I      T 
and  (»<,,  a  similar  expression. 
Finallv,  the  total  wage  is 

P=s,f(mg)(t,-t^) 

j    mdT 
where  m,,= — . 


For  munition  works  the  formula  proposed  is 
.S|,3m-— 4m-f2 

o^ ; 

m- 

if  we  put  d'=m  —  \  in  we  obtain 

S=s„+2s„6'-. 

Finalh',  to  make  calculation  easy,  it  suffices  to  remark  that 
payment  for  15  pieces— payment  for  a  day 
piecework  pay 

In  conclusion  the  author  considers  that  the  commercial  struggle 
after  the  war  will  be  more  ardent  than  ever.  In  the  interest  of  all. 
but  more  particularly  in  the  interests  of  the  working  people,  there  is 
an  urgent  need  of  men  who  foresee  now  the  crisis  which  will  follow 
the  actual  struggle  and  prepare  means  to  remedy  it. 

The  Germans  are  doing  this  now.  If  we  do  not  modify  now  our 
ideas,  methods,  and  our  technical  teaching,  the  Germans  will  recover 
naturally  their  mercantile  supremacy. 

The  time  is  particularly  opportune  for  France  to  introduce  modem 
methods  of  work,  and  wage  payments  to  workmen.  These  methods 
will  be  the  source  of  general  richness. 

The  Gennans  in  peace  time  know,  and  utilise  already  to  a  great 
extent,  the  properties  of  the  modem  wage ;  it  is  then  reasonable  to 
suppose  that  they  will  apply  any  improvements  immediately  to  their 
industries. 

The  directors  of  industry  in  Germany  possess  tins  superiority, 
which  it  is  impossible  to  deny,  owing  to  their  technical  training, 
of  being  able  to  discern  useful  ideas  from  the  mass  of  mostly  iiseless 
ones,  and  to  act  at  once  on  them,  whereas  we  are  only  able  to  ap]ircciato 
new  ideas  too  late,  and  discourage  inventions  or  force  them  to  go  to 
foreign  coimtries. 

The  necessity  of  counting,  taking  time  observations,  and  con- 
tinually comparing  the  new  results  with  the  old  ones,  and  verifymg 
the  time  taken  over  various  jobs  is  pointed  out.  It  is  an  auxiliary 
element,  it  is  true,  but  necessary  to  attaui  satisfactory  results. 
When  one  speaks  of  Taylor's  method;  one  forgets  very  often  the 
effect  of  the  system,  with  the  decomposition  of  ojierations  which 
follow  it,  and  "their  systematic  study,  with  the  absolute  necessity 
of  reuniting  a  great  number  of  experimental  and  numerical  results, 
and  above  all  of  classifying  them  and  putting  them  under  a  useful 
form  which  requires  a  special  organisation. 

If  these  ideas  are  not  more  applied  at  home,  it  seems  this  must  be 
attributed  to  the  fact  that  our  engineers,  and  works  managers,  have 
neither  sufficient  data  before  them  or,  above  all,  the  time  necessarv  to 
go  into  the  mat  ter.  Taylor's  system  ought ,  however,  to  be  considered 
as  a  detail,  very  important,  it  is  true,  in  the  good  organisation  of  any 
industrial  enterprise. 

In  the  discussion  which  followed,  the  chairman  remarked  that  in 
using  an  electric  motor  to  drive  a  machuie,  the  meter  told  one  at 
once  the  cost  of  energy  used,  and  consequently  if  ll'o  w;is  the  energy 
allowed  the  workman  to  complete  a  task,  and  if  in  reality  a  quantity 
of  energy.  11',,  was  used,  tlien  in  terms  of  the  workman's  wages 
the  economy  of  energy  would  become  a  function  of  H',— II  ,  II  o- 
If  ir,  V  ir„  the  wage  will  incrca.se.  If  ir,>  1)"„  the  wage  will  diminish 
relatively.  Tlie  number  of  turns  of  the  shaft  of  a  machine  doing 
certain  work  might  be  introduced  into  the  fornuila  for  wages,  so  that 
it  could  be  written  .V„-.V,  A'„.  This  permits  the  control  of  los.'^es. 
and  determination  of  los,s  as  "  dead  "  turns. 
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GAS  FUEL  EXPERIMENTS  IN  ELECTRICITY 
WORKS. 

It  IS  generally  admitted  that  our  present  methods  of 
using  ctjal  are  wasteful,  and  that  in  the  national  interests 
steps  will  have  to  be  taken  to  make  better  use  of,  and  to 
con.serve  our  fuel  resources.  In  the  final  Report  of  the 
Fuel  Economy  Committee  of  the  British  Association  it  is 
likely  that  the  use  of  coal  in  its  raw  state  as  fuel  will  be  con- 
demned, and  that  co-operation  between  electricity  supply 
undertakings  and  carbonisation  works  will  play  an  impoi'tant 
part  in  the  developments  and  economies  to  be  made.  By 
its  sponsors  it  is  clauned  that  the  adoption  of  the  low- 
temperature  carbonising  process  enab'es  a  very  high 
calorific  value  to  be  obtained  from  the  coal  in  the  form  of 
"  Coalite,"  a  smokeless  fuel  suitable  for  domestic  use, 
wliilst  the  gas  may  be  used  for  the  firing  of  boilers,  and  all 
the  valuable  distillates  may  be  usefully  eraplo}-ed  in  foster- 
ing important  chemical  industries  at  home. 

During  the  last  decade  little  knowledge  of  low-tempera- 
ture carbonisation  has  been  gained,  but  the  desire  to  secure 
economy  and  to  have  an  abundant  and  cheap  supply  of 
power,  to  say  nothing  of  placing  home  chemical  industries 
on  a  firm  foundation,  enhances  the  value  of  the  process. 
We  are  concerned  with  an  abundant  and  cheap  suj)plv  of 
power,  and,  failing  the  construction  of  relatively  feAV 
electric  power  stations  of  large  size  for  supplying  the  indus- 
trial areas  of  the  country,  it  is  profitable  to  determine  how 
far  the  low-temperature  carbonising  process  can  be  relied 
upon  to  reiluce  the  cost  of  energy  tor  industrial  and  other  ■ 
purposes. 

To  this  end  large  scale  experiments  are  being  made  and 
otheis  are  contemplated.  In  connection  with  the  develop- 
ment f)f  the  Yorksliire  Electric  Power  Companv's  umler- 
taking,  which  supplies  an  area  of  1,800  square  miles,  includ- 
ing the  Yorkshire  coalfield,  Mr.  \V.  B.  Woodhouse,  after  a 
carefid  study  of  the  various  processes  of  low-teniperaturo 
carbonisation,  advised  his  company  to  enter  into  an  agree- 
ment with  a  company,  the  Barnsley  Smokeless  fuel  Co. 
(Ltd.),  working  the  Coalite  process,  to  take  all  the  surplus 
gas  to  liuin  under  the  boilers  in  place  of  coal.  It  is  signi- 
ficant to  note  that  the  Govorninent  has  taken  a  substantial 
financial  interest  in  what  we  have  referred  to  as  a  large 
scale  experinniit,  and  lias  entered  into  a  contract  for  the 
purchase  of  the  entire  outimt  of  certain  of  the  by-products. 
A  long-term  coiitiact  with  a  well-known  colliery  en.sures  u 
supply  of  suitable  coal,  and  an  agreement  has  been  signed 
with  a  chemical  conipanv  for  the  complete  distillaiion  nf  all 
the  by- product. -1. 

A  similar  scheme  f<ii  the  .su|iply  (if  gas  fuel  In  tin'  South 
wir-l;  electricity  works  ol  tiie  Coiporation  of  lirigliton  is 
under  ciiM.'<ideration  at  the  jjii'sent  time,  and  extracts  from 
the  ri'port  of  IIm'  electrical  engineer,  Mr.  .1.  CliuisTiK,  on  the 
propii.sed  agreement  are  given  on  another  page.  In  our 
opinion  manv  I'ligineer,'*  woidd  be  glad  to  avail  themselves 
of  Hiuli  an  opjiorl  unity.  On  the  face  of  it  the  scheme  .Heems 
a  uound  one.  unci  .ho  fur  us  Ijic  (.'orporatinn  aie  ennceriK'd 
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tlu'y  stand  to  lose  little  by  its  adoption.  It  appears  that 
in  the  event  of  failure  ]5right<m  only  stands  to  lose  the  cost 
of  the  j)ipes  and  fitt,ing  of  burners  in  lien  of  the  present  coal- 
fired  grates,  a  matter  of  £1,200,  and  as  a  set-off  against  this, 
the  other  party  to  the  agreement  will  first  have  to  spend 
upwards  of  £'10,000  on  engineering  works  of  a  permanent 
character,  if  the  experiment  is  successful  the  Corporation 
should  save  at  least  £5,000  a  year  in  their  fuel  bill.  It  is 
seldom  that  an  investment  of  little  over  £1,000  stands  to 
yield  such  an  amount,  and  bearing  in  mind  the  fact  that  a 
similar  experiment  is  being  tried  by  one  of  our  foremost 
power  companies — a  company  famous  for  its  sound  engi- 
neering— we  consider  the  scheme  is  one  which  the  Brighton 
Corporation  should  adopt,  as  it  affords  an  excellent  oppoitu- 
nity  at  a  very  small  cost  or  risk  of  thoroughly  testing  the 
merits  of  this  method  of  firing  under  everyday  working 
conditions.  It  is  experience  such  as  this  of  which  we  stand 
in  urgent  need  if  any  progress  is  to  be  made,  and  the  pre- 
sent seems  to  afford  an  opportunity  which,  as  we  have  said, 
should  not  be  missed. 

The  figures  given  aie  of  a  striking  character.  A  ton  of 
coal  contains  some  27-million  h^at  units,  and  110,000  cubic 
It.  of  gas  will  have  the  same  calorific  value.  Therefore,  at 
the  price  quoted,  the  Corporation  will  obtain  for  lis.  ."id. 
the  same  quantitv  of  heat  as  is  contained  in  a  ton  of  coal 
I  osting  'lOii.,  and  in  a  form  in  which  the  heat  can  be  used  to 
the  best  advantage.  It  is  estimated  that  the  surplus  gas 
will  produce  at  least  7-5-million  Board  of  Trade  units  jier 
annum,  and  assuming  that  110  cubic  ft.  of  gas  are  required 
per  kilowatt-hour,  as  against  3  pounds  of  coal,  the  cost  for 
luel,  with  coal  at  20s.  per  ton,  will  work  out  at  0165d.  per 
unit  for  gas,  as  against  0-321d.  for  coal,  equivalent  to  a 
saving  of  0-15Cd.  per  unit.  In  addition-  to  this,  further 
saving  due  to  reduced  labour  in  trimming  and  ash-removal, 
and  to  a  reduction  of  radiation  and  stand-by  losses  will  be 
effected.  The  possibility  of  obtaining  a  plentiful  supplv 
01  fuel  for  domestic  purposes  at  a  reasonable  cost  is  another 
side  of  the  question  which  makes  the  scheme  an  attiactive 
one.  Prior  to  the  war  the  price  of  good  coal  in  Brighton 
was  prohibitive,  and  was  always  on  the  up  grade.  In  these 
days  coal  of  inferior  quality  is  selling  at  40s.  to  45s.  per  ton. 
It  the'clainis  made  for  "  Coalite  "  are  substantiated,  the  use 
of  this  fuel  should  go  a  long  way  towards  promoting  clean- 
liness. 

On  several  occasions  in  the  past  we  have  sounded  a  warn- 
ing note  against  the  depletion  of  reserve  funds  and  against 
the  appropriation  of  "profits"  in  relief  of  rates.  Few 
electricity  supply  undertakings  have  been  harder  hit  by  the 
war  than  the  liiighton  undertaking  has  been,  and  this  largely 
as  the  result  of  acting  contrary  to  the  advice  of  their  electrical 
cTigineei-.  We  hope  that  now  thert;  ajjpears  to  be  a  reason- 
able chance  of  a  return  to  the  old  pro.sperous  conditions  the 
Coiporation  will  be  guided  by  those  competent  to  form  an 
opinion  oi\  the  subject,  and  that  after  building  u])  a  reserve 
fund  commensurate  with  the  capital  invested  in  the  undei- 
taking,  the  consumer,  and  the  consumer  alone,  will  be  gi\  en 
the  benefit  of  the  decreased  cost  of  produition.  In  conclu- 
sion, we  would  add  that  .such  a  scheme  as  the  one  proposed 
is  nuich  to  be  preferred  to  one  which  demands  of  the  engi- 
neer in  charge  of  the  undertaking  expert  knowledge  on 
highly  technical  subjects  ontside  the  range  of  his  experienre. 
We  believe  that  when  Ihe  question  of  power  supply  is 
lid<en  seiiously  in  this  country,  the  time  of  our  electrical 
engineeis  will  he  lully  occupied  in  coping  wiili  Ihe  denund 
without  being  worried  with  the  solution  of  problems  in  i,ms 
niamifacture  and  industrial  chemistrv,  to  say  nothing  of 
finding  markets  for  by-products. 


REVIEWS. 

Copies  Df  tho  undennen Honed  works  ean  be  had  from  The  Elbctrician  Offices,  cost 
free,  on  receipt  of  published  price,  adding  3d.  for  books  published  under  2s.  Add 
lOper  cent  for  abroad  or  for  foreign  books.) 


Electrical  Engineering  :  First  Course.    Kv  E.  .1.  Beko  and  W  L 

Upson.      (Lorulcn:    Hill  Pviblishing  Co.)      Fp.  xii. -|-416.      1 7(5.  net. 

The  authors  of  this  book  are  Professor  and  A.ssociate  Professor 
respectively  of  electrical  engineering  at  one  of  the  leading 
engineering  colleges  in  the  United  States,  namely,  Union 
College,  Schenectady.  Like  many  succes.sful  teachers,  they 
object  to  the  une  of  a  prescribed  text  book  on  the  ground's  that 
it  tends  to  take  the  life  out  of  the  class  room,  and  tends  to  take 
life  out  of  the  study  by  relieving  the  student  of  the  responsi- 
bility of  continued  effort. 

In  the  present  volume,  which  ia  based  en  leiUues  fiist 
delivered  eight  years  ago,  an  attempt  has  been  made  to  main- 
tain a  harmonious  inter-relationship  between  the  hook  and  the 
class  room.  There  are  4.5  chapters  in  the  book,  and  notwith- 
standing the  fact  that  it  is  called  a  "  first  course  "'  the  standard 
reached  in  most  of  these  chapters  is  about  on  a  level  with  that 
required  to  obtain  a  pass  degree  at  our  universities. 

Less  than  one-third  of  the  book  is  devoted  to  a  consideration 
of  certain  of  the  problems  connected  with  direct  currents,  and  in 
our  opinion  the  importance  of  the  subject  warrants  fuller  and 
broader  treatment.  This  does  not  apply  to  the  chapters  on 
alternating  currents.  Probably  in  no  elementary  book  is  so 
much  ground  covered,  and  the  student  who  is  not  afraid  of 
mathematics  will  be  able  to  prepare  the  way  for  a  study  of  the 
larger  works  on  alternating-current  engineering.  Not  that  the 
mathematics  are  difficult,  but  it  is  well  to  mention  that  the 
authors  rightly  use  vector  representation  of  alternating-current 
waves  as  well  as  the  symbolic  method,  devised  by  Kennelly  and 
Steinmetz,  of  representing  electrical  relations.  In  addition, 
wdiere  calculus  methods  can  be  usefully  applied  they  are  so 
applied. 

A  correct  understanding  of  the  theory  underlying  design  is 
indispensable  to  the  successful  designer,  and  although  no 
attempt  is  made  to  deal  with  design,  in  many  of  the  chapters 
not  only  is  the  theory  given  but  the  influence  of  it  on  design  is 
emphasised.  This  is  a  valuable  feature  of  the  book,  and  one 
on  which  the  authors  are  to  be  complimented.  Another  welcome 
feature  is  a  good  set  of  problems,  and  the  solution  of  many  of 
these  problems  will  demand  reasoning  power  on  the  part  of  the 
reader,  as  well  as  a  close  .study  of  the  text. 

We  like  the  book,  and  we  recommend  it  to  students  who  are 
preparing  for  higher  examinations  in  the  subject,  or  who  are 
qualifying  for  a  serious  course  on  electrical  engineering,  and 
who  are  prepared  to  work  and  think  for  themselves.  Such 
students  could  go  a  long  way  without  discovering  better  mastera 
tlian  the  Union  College  professors. 
The  Heat  Treatment  of  Tool  Steel.    By  H.  Bre.irley.    (London  : 

Longm.-ms.  (in-rn  A  Co.)  .Sr.cnd  Edition.  Pp.  .w. -|-223.  10?.  Od. 
net. 

The  exigencies  of  the  past  two  ycais  have  brougiit  into 
prondnence  the  influence  of  the  tool-room  on  product ioii,  and 
the  lessons  that  have  been  learned  are  not  likely  to  he  forgotten. 
One  of  the  most  impoiiant  processes  carried  out  in  the  tool- 
room is  the  heat  treatment  of  tool-steel.  On  correct  heat 
treatment  of  the  tools  depends  the  ont))ut  of  the  works.  Not- 
withstanding the  recent  progress  there  are  still  many  who  stick 
to  what  they  arc  pleased  to  call  old-fashioned  methods,  and 
when  anything  goes  wrong  they  blame  anything  and  every- 
thing but  themselves.  As  often  as  not  when  an  expensive  cutter 
is  broken  in  hardening  or  in  use,  the  fracture  is  attributed  to 
bad  steel,  whereas  the  true  explauatioi'  is  faulty  heat  treatment 
or  improper  use  of  the  material. 

That  this  is  so  is  evident  from  a  study  of  this  most  useful 
book,  which  is  now  in  its  second  edition.  The  scope  of  the 
hook  is  indicated  by  the  sub-title  "  An  Illustrated  Description 
of  the  Physical  Changes  and  Properties  Induced  in  Tool-steel 
by  Heating  and  Cooling."'  Both  as  regards  method  and  matter, 
the  book  is  likely  to  nuike  a  strong  appeal  to  the  tool  maker  as 
well  as  to  the  steel  maker. 

In  this  edition  alloy  steels  generally  ami  hii;h  spied  steels  in 
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pai-ticular,  are  more  fully  dealt  with  than  iu  the  last  edition,  and 
the  chapter  on  Case  Hardening  has  been  omitted  because  it 
has  been  made  the  subject  of  a  separate  book.  We  should 
like  to  see  the  scope  of  the  book  further  extended  so  as  to  cover 
tiie  heat  treatment  of  all  commercial  steels,  and  Heat-treatment 
Tables,  such  as  those  published  some  time  ago  by  the  American 
Society  of  Automobile  Engineers,  would  be  welcomed  by 
many  who  have  not  the  time  to  prepare  such  Tables  for 
themselves. 

Arithmetic  for  Engineers.    By  C.  B.  Clapham.   (London  :  Chapman 
A:  Hall,  Ltd.)     Pp.  xi +436."     5.-;.  6d.  net. 

This  is  one  of  the  "'  Directly  I'seful  '"  technical  series  of  books 
edited  by  Prof.  W.  J.  LLneham.  It  includes  simple  algebra, 
mensuration,  logarithms,  graphs  and  the  slide  rule.  The  author 
has  taken  care  not  to  make  the  subject  too  difficult  either  for 
the  beginner  orfor  the  man  of  little  education  who  needs  these 
subjects  in  his  every-day  work.  The  exercises  are  happily 
chosen ;  the  diagrams,  of  wiiich  there  arc  many,  are  well  drawn, 
and  the  examples  which  serve  to  illustrate  the  text  add  materi- 
ally to  the  value  of  the  book.  In  our  o])inion  a  better  title 
could  have  been  selected.  A  somewhat  lower  price  would 
have  been  advantageous,  because  we  take  it  that  most  of  those 
who  buy  the  book  will  be  engineering  apprentices  in  receipt  of 
small  wages. 


SCHEME  FOR  GAS  FIRING  OF  BOILERS  AT  BRIGHTON. 

.\n  interesting  proposition  for  the  gas  firing  of  boilers  came 
before  the  Brighton  Council  at  their  last  meeting.  After 
careful  consideration  the  Lighting  Committee  had  recom- 
mended the  adoption  of  the  scheme,  but  the  bulk  of  the  mem- 
bers of  the  Council  had  only  received  the  report  a  few  davs 
before  the  Council  meeting  and  many  of  them  had  not  an 
opportiiniiy  of  studying  the  question,  and.it  was  decided  that 
the  matter  should  be  deferred  until  the  next  meeting  of  the 
Council.  Kxtract.s  from  the  report  of  the  electrical  engineer 
(Mr.  .1.  Christie)  on  the  jiroposed  agreement  are  given  below. 

put  ac  <  iinrw-ly  as  po.«.sible,  tlu;  .sobeine  i.s  as  folluw.s  : — 
That.  Ihr  f'orjKinition  J-Iiuiild  jcai-e  to  the  company  a  portion  (G  ivins) 
of  thfir  varnnt  land  at  S«iiilhwick,  and  on  litis  .site  the  company  would 
en-il  a  wlinrf,  i.-oal-handlinu  plant  and  coal  stomgo  acconimwlation, 
ti.l."Mli«r  with  n-turUi  and  plant  for  carbunimng  coal  on  the  low  tem- 
|*Tntur*-  prTi.»'««, 

•' ^  ''     'Ii- company  that  the  adoption  of  the  low  tini]KTatui-e 

carln  ■  iiahlcd  the  maximum  heat  vainc  to  Ijc  oht.iiiicd  from 

•*"■  •  i-   of  ••  <-oolito,"  a  xmokcloNH  fuel  excellently  adaplid 

'  •'  .  wliil»t  thi.  linn  and  all  the  othrr  valuable  di.stillaira  in 

■  r.  >ulpliati'  of  ammonia,  LiL'n7.ol,  IoUkjI,  ,iiid  lijiht  and  heavy 

M-<l  to  Id-  ii.xofully  usid  in  (h aiiufaitiirc  of  aniline  dyes, 

'•"■  ''  -pirit.  Inch  explosives.  &e.,  for  which  tliis  contitry 

hail  li  •  :  ''-ly  deijcnded  on  imports  fnmi  fjei-many  and  aliroad. 

'•'•'■•  i>  that   liy  till-  establishment  of  works  of  this  de- 

'  the  louiilry  ourroal  supplies  will  bn  eonn'rvcd  for 

■n  and  thuscnablr  mnnvof  thoneimportantchomieal 

..-I  nt  home. 

'  .    there   u'oiilil    lie   a  larKo   vojumi'   of 

I  M.|io«ed   that   the  t'oriioration  shoiiid 

■  a  low  (iiiiire  in  eomparison  with  the 
iduptiMK  a  portion  of  their  e.xistiiiK 

<ll  outlay,  (or  lirinK  by  mi'Uiis  of  t;a» 

Im-  waste  heat  i  on  I  allied  in  llie  k"s  for 

..    111.' ■  .•lUMlly  rediiii.  our  fuel  eoitts  and  minimive 

I  'Intl  ini'idi'ntal  to  tho  prwent  metliod  of  workiim 

"  .  I    .       M  1  f^^^  ,li^   ('or|)oiation  to 

'^•'■>  ••■  (■..iMiiaiiv.   arid    the 

foil"  •  ii  I  ii|i.jdenit|iiii  : 

'  o,v  I  len.i-,  (lira  lerm  of  1!.^ 
..iiniedialely  lot! »»!  nf  ||„. 

Ialei|lli\ll|ent   III  the  ilileii    .1 

i|.ii.il   .iiillay.    nhjih   iimoiinled    I., 
•on.  with  Ihi.  option  of  n<iii'wal  for 

■  i|  on. 

'.  iroHriiPXlwii'f.  toiuii.lrui't  a  wharf. 
I'oiviili'  loal  handliiiu  plant,  biniki  i 
'■   nlorts  and    plant   i  ajiable  of  im 

ni-lnllatjon   o(   plant  will  yield.    i„ 
'   n>~idiiHl«.  upiiroxiuialiily  i.MOO.dllll 

■!■•     I--    ■•  •■■     Id  !»■  ilcll»tir«l  to  thp  Corpornlion  s 

!wm<»  mBin  lor  linng  th»  twitcw  ■<  a.m.  water  prPMurf  ftiid  o(  n  mandatd 


thermal  value  of  300  B.T.U..'!  per  cubic  foot,  .<<ubjcct  to  a  margin  of  .'> 
per  cent,  up  or  down. 

4.  The  Corporation  would  undertake,  so  far  as  their  load  permits,  to 
utilise  this  gas  to  its  fullest  extent  in  preference  to  solid  fuel,  and  would 
pay  for  same  by  meter  at  tlie  rate  of  l-5d.  jier  1,000  cubic  ft.,  with  coal 
at  20s.  i)er  ton  as  a  base,  subject  to  an  mcrease  or  decrease  at  the  rate  of 
5  {)er  cent,  for  each  Is.  per  ton  that  the  cost  of  coal  varies  above  or  below 
this  fisure.  With  retiard  to  the  basis  prlfe  of  coal,  it  is  understood  that 
the  coal  to  be  piinhased  is  of  a  suitable  class  for  the  sjXicial  purjiose  for 
which  it  is  intended,  and  that  the  price  is  the  then  cuiTCnt  price  for  coal, 
including  freights,  dues  and  cost  of  placing  same  in  the  bunkers,  and  on 
demand  evidence  is  to  be  given  showing  the  actual  price  paid. 

.5.  The  Corporation  to  supply  the  company  with  the  necessary  energy 
for  operating  their  macliiueiy,  approximately  a  demand  of  (say)  100  kw. 
direct  current  or  alternating  current,  whichever  may  be  decided  as  the 
most  convenient,  at  the  rate  of  0-6d.  per  unit  with  coal  at  20.s.  iier  ton 
delivei-ed  to  our  bunkers,  subject  to  an  increase  or  decrease  at  the  rate 
of  5  per  cent,  for  each  Is.  per  ton  that  the  cost  of  coal  varies  above  or 
below  this  figure.  AVith  regard  to  the  basis  price  of  coal,  it  is  under 
stood  that  the  coal  to  be  purchased  is  of  a  suitable  class  for  the  special 
purpo.'^e  for  which  it  is  intended,  and  that  the  price  is  the  the  current 
price  for  coal,  including  freights,  dues  and  cost  of  placing  same  in  the 
bunkeis.  and,  oi\  demand,  evidence  is  to  be  given  showing  the  actual 
price  paid. 

6.  The  Corporation  to  adapt  three  of  the  presentnine  boilers  for  burning 
gas  instead  of  coal.  This  can  be  done  by  remo\'ing  the  iireseiit  grates 
and  substituting  burners  at  an  estimated  outlay  of  some  IT.'jO.  plus  the 
cost  of  the  necessary  piping.  Two  out  of  tliese  throe  boilers  wotild  be 
used  almost  continviously  with  the  full  outjuit  of  the  gas  available  for  the 
steady  24-hour  load,  and  steam  would  only  be  raised  by  coal  on  such  of 
the  i-emainiui;  boilers  as  were  reijuii-ed  to  meet  the  varying  iicak  load 
tlunii.^huui  Ihe  <lay  and  year. 

7.  111.  (-1  iiiialed  that  the  surjilus  gas  will  iiroduce  at  least  7,.')00,OCO 
units  111  clirtnilty  iier  annum,  and  assuming  that  110  cubic  ft.  of  gas  is 
required  p(^r  kilowatt-hour  as  against  3  lb.  of  coal,  the  cost  for  fuel  with 
coal  at  20.S.  per  ton  will  work  out  at  0-l(i5d.  per  unit  for  gas,  as  against 
0-3213d.  forioal.  er)Uivalciit  to  a  saving  of  0-15li3d.  jierunit.  representing 
in  round  fiumvs  (sav>  t.").(;iiO  perannum  on  this  output.  Further  saving 
due  to  ri'ilii'  ri\  1,1  111  111  in  liiTiiming  coal,  removal  of  ashes,  general  clean- 
liness of  tin-  iinilii  liuiise  iind  station  radiation  and  stand-by  losses,  will 
also  be  eilcctcd,  ajid.  of  cour.-c,  if  the  a\:iil.ili'i  j.is  i-  -iini.iiiit  to  generate 
a  larger  output,  then  the  saving  will  be  |ii  nn'i  i n  l\  ■  nsiler. 

The  company  are  atpre.sent))uttin,L;cl(i»  n  i  h.  nln  -i  |il;iiit  in  this  country 
at  Barugh,  near  Barn.sley,  and  the  YorUshire  Electric  I'oMer  Co.  at  one 
of  their  power  stations  are  under  contr.act  to  take  the  residual  gas  for 
firing  their  boilers  in  the  same  way  as  is  proiio.'cd  in  the  sihenie  above 
set  out.  The  coalite  jilant  is  almost  similar  to  that  which  the  company 
propose  to  iTistall  on  the  l?rightoi\  site,  and  then'  can  be  no  ciuestion  but 
that  they  are  making  a  very  sound  engineering  job  of  it. 

If  this  scheme  be  carried  out.  the  increased  tonnage  whicji  will  neces- 
sarilv  come  to  the  harbour  will,  of  course,  very  materially  benefit  the 
tru.slees  by  Ihe  increased  dues  which  thev  would  ivceivp. 


THE  SCOPE  OF  ILLUMINATING  ENGINEERING.* 

HY  I'.  1'.  .STi.;i,N.MKTZ. 

SuiiniKiri/. — This  I'aper  defines  the  term  "  illuminating  enginei  ring."' 
The  phenomena  and  effects  of  light  in  i)roducing effective  illumination  are 
outlined  fi-om  the  viewpoint  of  the  illuminating  engineer,  the  jihysiolo- 
gist,  the  p.sychologist  and  the  ophthalmologist.  Brief  mention  is  made 
and  examples  given  of  thoeileil  on  the  eye  due  to  din-cted.  diilnjcd  and 
coloui-ed  light. 

Tell  years  ago  llie  lllnrninalirig  ICngineeiing  Nociely  «as  loundeil. 
Five  years  ago  ilhiiniiialing  engineering  was  eslalilislied  as  a  recog- 
nised braneh  of  engineering,  tlirongli  a  ((Uirsp  of  leelures.  given  by 
the  llluniiiniling  Kngiiieeriiig  Society  jointly  willi  tho  .Johns  Hopkins 
University.  In  the  fall  of  the  present  year  another  leelure  course 
will  liegiv<'ii  by  the  llliiniiiiatiiig  Kiigiiuoring  Society  joinlly  with  Ihe 
University  of  IVniisylviinia,  coverhig  and  bringing  np  to  dnle  the 
entire  Meld  of  illniiilnating  cngiiu'ering. 

While  lllniniiiating  ( rigiiieering  [iroliably  is  the  youngest  r-eog 
IlilHlii  braneh  of  engiiu'ering.  it  is  not  engineering  nu'rely  in  the 
nurrow  sense  of  electrical  ami  nu'clianieal  engiiu'ering  the  api)li- 
cutioii  of  Ihe  laws  of  Niilnie  lo  Ihe  service  of  man  lull  itsscope  is 
far  liiimder.  It  fepicsetits  a  problem  in  llie  applic.it ion  of  pbysies, 
Ihftt  is,  eiigiiieiiritig,  lo  llii'  ili'sign  and  eonstriietion  of  a  lighliiig 
inMliillalion.  Hill  Ihe  priMliiel  of  the  inslallal  Ion  is  liglil.nnd  light 
IH  the  physioliigieal  eneel  of  radiation  on  Ihe  liiiinan  e,M<,  and  the 
(■(Tieieni  y  of  the  illnniiinil  ion  llms  eiiines  iiilo  Ihe  lealni  iif  pli,\slology 
UN  well  as  engiiu'ering.  The  pHyihologieal  ellecl  of  the  physiiilogieal 
phcnoni'iioii  of  light  ih  what  very  litrg  'ly  ilelcnnines  the  .salisfai'tion 
of  nil  illiiiniiuitioii,  and  thus  the  pNcyhologist  heeoiiies  inlercHlrd. 
'I1ie  Hill  re»H  i(if  an  illiiinliialioii  depends  nut  nier>-ly  on  Ihe  local  ion 

*  All  nddiex'.  pii-'-enled  lii'fore  the  llliiiniiwiling  KnuineeiiiiK  Soeielv. 
Now  Vork. 
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,1111 1  siziMif  (lie  light  s<imvos.  Imt  e((iiall,v  im  tlu;  arcliitcctural  striictiiie 
.if  I  lie  building,  on  tlic  iK'furatidn  of  tho  walls  and  ueilings,  &c.,  and 
liriicp  tho  iiroliiti'ct's  and  tlio  decorator's  work  is  of  importanfo 
ill  the  success  of  illumination.  The  abnse  of  light,  the  defects  of 
illumination,  become  of  interest  to  the  ophthalmologist.  Light, 
.specially  certain  forms  of  if,  exerts  a  powerful  effect  on  living  tissue. 
I  lid  thereby  becomes  of  value  in  sanitation,  in  medicine  and  tliera- 
rnitics. 

It  is  .seen,  therefore,  that  illuminating  engineering  embraces  the 
-  lonces  of  physics,  physiology  and  psychology,  architecture,  deco- 
1  tion,  ophthalmology,  hygiene,  bacteriology,  and  therapeutics,  and 
iiiir  society  is  of  importance  to  the  physicist  and  engineer,  the 
physiologist  and  the  psychologist,  to  the  architect  and  the  decorator. 
In  the  ophthalmologist,  the  sanitarian  and  the  physician.  The 
design  of  a  successful  illumination  begins  with  the  plans  of  the 
Miehitect,  and  ends  with  the  consideration  of  the  occupation  aud 
the  temperament  of  the  user  of  the  light. 

It  is  a  problem  of  engineering  to  determine  the  amount  of  light 
required  for  the  different  purposes  of  a  business  street  or  a  sub- 
urban street,  a  theatre  or  a  school  room,  an  office  or  a  private 
duelling  house.  But  this  docs  not  yet  make  the  success  of  the 
illumination  ;  one  may  use  a  few  large  units  of  liglit,  and  in  some 
places  get  insutKeicnt  light,  in  others  excessive  light  traversed  by 
black  shadows.  Such  unsatisfactory  results  are  seen  in  many 
street  illuminations.  Or  he  may  go  to  the  other  extreme,  anil  by 
the  use  of  numerous  small  lamps,  or  by  hiding  the  lamps  and  using 
their  reflected  light,  get  high  uniformity,  and  yet  the  illumination 
becomes  dull  and  the  seeing  poor  because  of  lack  of  contrast,  (iood 
seeing  thus  recjuires  the  avoidance  of  excessive  contrasts,  but  also 
the  avoidance  of  absolute  uniformity.  It  requires  a  certain  amount 
of  projierly  directed  light,  to  give  the  contrast  of  shadows  and  baclv- 
gi'ouiid,  liut  also  difTused  light,  that  is,  light  coming  in  all  directions, 
like  the  daylight  on  a  cloudy  day,  not  to  have  the  shadows  too  dense. 

The  eye  is  not  a  physical  instrument,  its  scale  is  the  logarithmic 
scale,  and  not  the  algebraic  scale  of  most  physical  instruments  ;  it 
is  affected  by  higher  illumination  of  smronnding  objects — as  glare 
— by  the  duration  of  its  use,  manifested  in  fatigue,  &c.  Hence, 
there  arises  the  problem  of  avoiding  glare  to  limit  the  location 
and  character  of  the  illuminants.  by  relegating  them  out  of  the 
lield  of  vision,  or  restricting  their  intrinsic  brilliancy — by  diffusion 
globes,  &c.  The  study  of  the  problem  of  reducing  fatigue  becomes 
an  extensive  one  ;  fatigue  to  a  large  extent  depends  on  the  use  of 
illumination.  An  illumination  which  is  least  fatiguing  for  one  pur- 
pose may  become  most  fatiguing  for  another.  Tliis  idsn  involves 
the  colour  of  light.  Thus  a  colour  of  light  which  ■<'•  ■  n;  ni  ■•<  slight 
differences  in  certain  colour  shades,  would  reduce  (iIil'i  .■  «  here  the 
distinction  of  these  differences  is  of  importance,  and  yet  would 
increase  the  fatigue  where  these  distinctions  are  immaterial.  This 
effect  is  marked,  for  insta.nce,  between  the  yellow'  incandescent  ami 
til?  green  mercury  light. 

Custom  and  association  exert  dominating  psychological  iiitlii- 
ences!  Thus,  the  corpse-like  appearance  under  the  mercury  light 
condemns  its  use  in  the  ballroom,  while  the  higher  acuity  of  vision 
recommends  it  for  other  uses.  The  harsh  appearance  under  white 
lii,'ht  gives  a  preference  to  yellow  light  where  the  appeai'anie  of 
liiiman  faces  is  of  interest.  The  ''warm  yellow  light"  may  he 
lucferabh;  to  the  "  cold  white  light "'  for  the  dweller  in  the  northern 
temperature  zone,  while  the  "  cool  white  light  "  may  appear  pre- 
ferable to  the  "  hot  yellow  light  "  for  the  desert  dweller. 

The  fiiith'T  the  design  of  a  satisfactory  illumination  leads  us 
fniiii  applied  physics  into  physiology  and  psychology,  the  mon: 
naturally  the  human  element  dominates  aud  the  more  the  sneews 
of  the  illumination  depends  not  alone  on  light  flux  and  its  dis- 
tribution, but  largely  on  the  condition  of  the  human  being  using 
the  illumination. 

It  is  only  in  our  generation  that  light  (iroduction  has  reached 
:iu  eljlicitniy  making  artificial  illumination  universally  available 
for  industrial  and  other  work,  aud  thereby  extcndiTig  the  liouis 
of  daylight.  With  the  extension  of  the  day  by  artiiieial  illumina- 
tion, the  art  and  science  of  illuminating  engineering  becomes  of 
fundamental  importance  to  the  human  race.  It  is  true  that  lhiiiiii.di 
agos  lighting  equipments  have  been  installed  withnul  illumiii.H  iiig 
engineering,  and  that  even  today  most  illuminating  installnl  oiis 
are  not  properly  designeil,  but  have  just  "  happened."  But  it  is 
also  true  that  working  under  artificial  illumination  is  reco•gln^ed 
as  piittiiii;  a  far  more  severe  strain  on  the  eyes  Ihiiii  daylight  work, 
anil  tbnl  the  iiumlicr  and  gravity  of  eye  troubles  is  increasiiiji. 
Only  Id  a  limited  extent  is  this  due  to  the  abuce  of  the  eye  iiinde 
possible  by  nrtilicini  illumination  by  using  the  e\e  for  too  loni;  "• 
period  during  the  day.  Mainly  it  is  flu-  result  of  the  unsatisfarloiy 
character  of  many  artiHoial  illuniiniUions.  There  is  no  reason  «  hy  «■ 
good  and  properly  deiiigned  artificial  illiiminntion  should  paic  any 


greater  strain  on  the  eyes  than  an  equally  good  daylight  illumina- 
tion. Here  then  is  a  field  in  which  the  ophthalmologist  is  interested. 
Direct  sunlight,  and  especially  ultra-\aolet  light,  is  one  of  the 
most  powerful  germ  killers,  and  it  is  becoming  recognised  as  of 
increasing  importance  as  a  disinfectant  and  sterilising  agent.  How- 
ever, it  destroys  not  only  micro-organisms,  but  also  the  living  tissue 
of  animals  and  of  man.  Ultra-violet  light,  especially  that  futhcr 
away  fronx  the  visible  violet,  is  very  harmful  to  the  eye,  and  may 
even  produce  blindness.  Fortunatelj-,  it  is  absent  from  the  light  of 
common  illuminants,  and  glass  is  opaque  to  it — it  does  not  let  it 
pass,  but  absorbs  it.  Human  tissue  is  more  resistant  to  ultra- 
violet light  than  germs  are,  and  germ  diseases  of  the  skin  (tuber- 
culosis) can  be  and  aie  frequently  cured  by  ultra-violet  light,  while 
deeper-seated  ills  are  reached  bj-  that  extreme  ultra-\iolet  light, 
the  X-ray,  whirh  |  eui  tiati  ^  ii|t,M,Uf  liodies.  The  therapeutic  value 
of  the  ultra-vinlri  Imlit  ,.ihI  \m\  n-i, less  in  the  difference  between 
the  higher  rcMstamc  ,if  tlir  iinmi'l  human  tis,sue  and  the  lesser 
resistance  of  the  germs  or  the  diseased  tissue  which  gives  the  curative 
effect,  and,  therefore,  this  subject,  which  is  of  great  interest  aud 
importance  to  the  physician,  is  an  unsafe  one  for  the  layman  to 
handle. 


RADIO-TELEGRAPHY  OVER  GREAT  DISTANCES.* 

ny  W.  DIJDDELL,  F.R..S. 

It  is  pointed  out  that  although  it  may  be  possible  to  receive 
messages  at  1,000  km.  from  a  wireless  set  on  board  shiji  of  only  2  kw. 
output,  these  must  only  be  regarded  as  the  result  of  particularly 
favourable  conditions.  One  of  the  great  difficulties  is  the  variation 
of  signalluig  intensity  from  day  to  day  aud  from  hour  to  hour,  per- 
haps occurring  50  or  more  times  during  the  day. 

Reference  is  made  to  the  researches  of  Austin.  If  //.■  is  the  re- 
ceiver intensitv,  then — 

where  Is  is  the  transmitter  intensity,  h^lu  the  antennse  heights,  X  the 
wave  length,  and  d  the  distance ;  t  is  the  base  of  the  Napierian 
logarithms.  When  the  distance  is  doubled  four  times  the  power  is 
required,  and  the  increase  is  due  to  the  presence  of  the  factor 
f-oooi6rf;A  in  (he  above  expression.  The  presence  of  X  in  the  de- 
nominator indicates  that  it  is  necessary  to  employ  long  wave  lengths, 
and  so  we  obtain  (5,000  or  7,000  metres.  There  is  a  certain  relation 
between  the  length  of  wave  and  the  dimensions  of  the  antenna.  For 
wave  lengths  of  6.000  to  7,000  metres  we  require  antenna"  of  1  km. 
to  2  km.  in  length,  of  which  the  supiiotls  are  100  to  150  metres  liigh. 

There  are  three  jirincipal  ways  of  producing  oscillations.  By 
sparks,  by  ares  and  by  means  of  .-in  alternator.  There  are  also  three 
ditt'i'ivnt  values  of  the  coupling  .•iccording  to  the  nature  of  the  primary 
oscillations.  The  primary  currents  nuiy  be  little  damped,  and  the 
coupling  is  loose.  Tho  currents  may  he  much  damped  and  have 
only  a  single  oscillation  ;  the  coupling  is  tight.  When  the  primary 
currents  are  damped  and  have  two  or  three  oscillations,  the  coupling 
has  a  mean  value.  The  first  method  is  used  by  Marconi,  the  second 
by  Mr.  Galletti,  and  the  third  by  the  Telcfunken  Company. 

The  apparatus  for  sparking  gives  good  results  for  short  distances, 
but  when  the  power  is  increased  the  arc  tends  to  extinguish  itself. 
In  order  to  overcome  this  difficulty  various  devices  are  used.  Mar- 
coni uses  a  disc  turning  between  dischargers  ;  in  this  way  a  cold 
surface  is  introduced  which  draw's  ,a  current  of  cold  air.  Teslii 
allows  a  strong  current  of  air  to  play  on  the  sparks.  At  the  Eiffel 
Tower  a  tube  and  jilate  is  u.sed.  The  spark  passes  between  the  plate 
and  the  edge  of  the  tidie  by  which  a  ciment  of  air  pas.ses  and  cools 
the  spark.  The  Telcfunken  Company  use  discs  close  to  one  another, 
by  winch  the  cooling  surface  is  increased. 

Marconi  has  employed  a  new  arrangement  in  Carn.irvon.  The 
anteiune  are  supiKU'tcd  by  cighl  towers,  each  1 10  metres  in  height,  so 
situated  that  the  most  strongly-energised  rays  are  diiveted  towards 
the  sea.  The  curve  of  ray  intensity  has  an  oval  form,  and  one  of  the 
advantages  of  tliis  arrangement  is  that  one  can  use  a  sort  of  duplex 
arrangenu-nt. 

If  'T,  in  Fig.  1.  is  a  tratisniilting  station.  K  its  correspimding 
receiving  strtion,  the  anlennio  being  directed  towards  TK.  T,  is  a 
transmitting  station,  and  R,  a  receiving  station,  placed  as  indicated 
in  the  diagram,  the  distance  from  K,fo  T  being  about  .SO  km.,  then 
the  wave  transmitted  by  T  has  only  a  feeble  elTeet  on  K,.  In 
reality,  the  signals  [irocedling  from  T,  received  at  R  are  inten.-!e 
enough.  With  a  2.'')  jicr  cent,  difference  in  the  wave-length  it  is 
possible  to  separate  them  by  means  of  a  compensating  eireuil 
branched  on  to  a  thitd  antenna.     The  station  T,  serves  a  unique 


*  Abfltrnet  of  nn  nrtide  in  Iho 
Teli^phnnM." 


'  Annnle-  Ho.  p. 


,.,,  Tclr 


22 


THE  ELECTRICIAN,  OCTOBER  6,  1916. 


function  in  the  scheme  of  transmission  ;  the  apparatus  in  this  station 
are  controlled  from  a  distance  from  the  station  R  by  means  of 
ordinarj-  aerial  lines.     The  same  observations  apply  to  the  station  T. 

The  Xauen  station  is  equipped  with  apparatus  by  the  Tele- 
funken  Company.  The  generator  has  an  output  of  200  kw.,  and  the 
discharger  consists  of  a  number  of  discs  in  series.  By  this  means 
.signalling  between  Nauen  and  Sayvjlle,  a  distance  of  6,400  km.,  has 
been  accomplished. 

At  Xauen  a  new  antenna  2  km.  long  is  supported  on  a  tower  350 
metres  high  and  iive  others  of  120  metres.  The  power  used  will  be 
100  kw.  in  the  antenna. 

At  the  Eiffel  Tower  station  two  systems  are  used,  one  a  musical 
note  emission,  the  other  by  intermittent  sparks.  The  alternator 
u.sed  for  the  musical  signals  is  driven  by  a  motor  connected  to  the 
mr.ins,  for  spark  transmission  ;  the  supply  current  is  used. 

For  great  distances  relays  are  used  instead  of  the  ordinary  instru- 
ments. Col.  Ferrie  has  used  with  great  success  a  mercury  inter- 
rupter for  this  purpose. 

T  R 
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continent,  hut,  in  spite  of  that,  one  hears  them  quite  distinctly  all 
day. 

There  will  be  installed  shortly  in  Ireland  a  station  which  will  allow 
of  communication  with  Canada.  It  is  hoped  that  the  arc  employed 
will  allow  of  the  use  of  200  kw.  The  central  tower  will  be  150  metres 
high,  and  will  be  surroimdcd  by  six  masts  each  100  metres  high. 

The  third  .system  is  that  in  which  an  alternator  is  used.  Although 
it  is  easy  to  build  an  alternator  for  low  frequencies,  it  is  very  difficult 
to  construct  a  machine  giving  high  frequency  currents,  because 
one  is  not  able  to  exceed  a  linear  velocity  of  300  metres  per  second. 
Various  anangements  are  adopted  to  overcome  tliis  difficulty. 

Alexanderson"s  alternator  enables  a  frequency  of  100,000  to 
200,000  to  be  reached.  It  consists  of  a  disc  turning  between  induc- 
tive bobbins,  next  wliich  are  placed  the  inducing  coils.  The  disc 
is  of  steel,  and  revolves  with  a  speed  as  great  a-<  possible,  and  is  pierced 
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Regarding  the  tube-plate  discharger  already  described  the  capa- 
city of  the  oscillating  circuit  is  alx)ut  I  mfd.  In  okI'T  to  obtain 
resonance,  seif-inductiDn  coils  are  u.scd.  Mr.  .\braham  Ik.s  succeeded 
in  registering  at  .Arlington,  in  the  United  States,  the  KifFel  Tower 
signals.  The  Galletti  .system  is  still  in  the  experimental  stage.  The 
antenna  is  fixed  to  a  hill  about  550  metres  high,  so  that  the  station 
posse(«es  an  antenna  of  great  height,  but  small  horizontal  develop- 
ment. 

As  shown  in  Fig.  2,  a  source  of  continuous  current  charges  a  con- 
denser of  cr;  ity  C  through  a  resistance  /?.  The  time  necessary 
to  charge  the  condenser  depends  on  its  capacity,  resistance  and 
P.D.  UMd.  When  the  condenser  is  sufficiently  charged  a  spark 
pa<wc8  at  T,  and  the  discharge  is  oscillating.  As  the  continuous 
current  passos  always  through  /fthe  condenser  begins  to  charge  again ; 
it  will  again  discharge  after  its  potential  rises  sufficiently,  hi  this 
way  we  obt«in  sjiarks  which  follow  one  another  regularly. 

By  raising  the  potential  and  using  50.(XK)  or  100,000  volts  and  by 
diminixhing  the  resistance,  sparks  pass  more  and  more  ra[)idly.  Mr. 
(iailetti  has  um-ii  the  nrraiigenient  shown  in  Fig.  3. 


with  holes  which  serve  to  vary  the  iron  circuit,  and  consc(|UcntIy  the 
magnetic  tiu.x.  The  disc  turning  very  rapidly  tends  to  collapse 
under  the  stress  of  centrifugal  force,  and  so  it  is  made  of  steel  as 
tough  ivs  j)o.ssible.  Another  ditliciilty  is  the  friction  of  the  air  on  the 
surface  of  the  disc  ;  at  the  speeds  employed  this  is  very  considerable. 
In  order  to  reduce  this,  the  openings  are  bushed  with  brass  and  the 
whole  neighbouring  surface  is  highly  polished,  so  as  to  make  it  as 
glossy  as  possible.  Toothed  gearing  enables  one  to  tuni  the  disc  at  a 
speed  of  20,t»00  revs,  per  nun.,  which  is  equivalent  to  a  frequency  of 
1 00,000  cycles  per  second.  The  linear  velocity  is  then  3(X)  metres  per 
.second. 

The  ])rinciple  of  Goldschmidfs  alternator  is  entirely  different. 
If  we  take  a  three-phase  machine  excited  by  continuous  ciurent  this 
machine  giving  a  current  of  frequency  .V,  tlieu  the  current  jirodiiced 
in  the  rotor  of  a  second  macliine  similar  to  the  iirst  will  jiroduce  a 
current  of  frequency  2X.  One  is  able  to  add  a  thiid  machine,  in 
which  ther(^  will  bo  current  of  3iV.  Goldschmidt's  idea  was  to  com- 
bine these  nuichines  in  one,  aufl  put  the  different  portions  in  resonance 
for  each  of  the  jieriods  dealt  with. 


Antenna 


Km.  2.     riiiMiri.K  oi'  Cai.i.ktti  Svstkm. 

Thi  (oriilenriTH  ( ',  and  ' '  cliargi'  and  diMliurgc  tlieMiHelvcN  in  series 
through  Ihr  indiK  liuiic  /,,  nr>  v,i-  nhall  hcc  The  ciinilenHer  (\  uImi 
in  wricM  with  '■,  "hiirgcH  iIm-II  and  diHchiirgcH  through  /-,  then  '' 
rhsrKr.i  niid  diiw  hnrgi-H  in  itn  liini.  A  s|mrk  in  IIiuh  dim'liarged  sue 
<rMi«-p|y  n(  the  |iriintK  /,,  I,,  l„  and  that  with  iwrfecl  n-gularity.  One 
i*  able  in  I  hi"  way  lo  work  iwveriil  ohrilhitory  ciri'uils  on  I  he  Haiiir 
anl'iiiin,  wlinli  |  ennitii  oiii-  to  ciblitin  (fr'-al  imHcr;  (he  difliculty 
ttr-t  1,.  f»trn  ciw 'iiintcrrd  ix  in  crMilJng  tlw  < undeiiMTH. 

I  tlH'lliiid  lliMil  to  prirduie  OHi'llliillollH  IK  Ihr.  lire  inellii  i\ 

■      III  K"".  ond  H  niilijc'lid  lo  I  he  ihImiii  of  iin  iiitcii  < 

'I       III  |Mir(illrl  Hilh  till'  lire  there  in  ii  Hell  iiiiliiclion  uml 

•  •>|M<ii  t.      When  the  un  m  in  lu-tiuii  imcillutioim  lire  prodin'i-d  in  the 

rireiiit  nlii>  h  rmr  I  «n  mnke  iilm'«l  «)uile  rcKiiliir.     'Che  m'lf-iiidiirlion 

r«fi»l|i"'-     •'  ■      ,ry  ol  Ihr  lriiti«loriii<'r  »hirli  iM  ilcH  the  uiilrnna 

'In  <■«  Ihr  Ik-jiI  rcMillii  for  nhorl  diHliiiiieii;  .I'liially 

"^l""'"  •"  kw.  UlwiTu  ^llll  FmiMii'in  mill  .VrlinKloh  ii.'^m- 

(jfKKl  rroul'..       I  li>   i.ii(nnU  frrmi  Sun   I'mnniuro  orrwi  the  Anierinin 


LightningArresterB 
'ffBTHJOT^ 1 


Self -inductions  Condenser 
tuned   to  20.000  ~  A.£xciterA 


I'm.  4,-    Uoi.iisoiimmit's  Auiianokmknt  atNackn. 

To  obliiiii  this  HBliie  re»iilt  one  may  uhi'  a  siiiglivphiiHe  allernalor. 

The  Htiilor  in  piiergiHcd  by  continiioiiH  current,  and  it  produces  in 
llio  rilliri  It  current  of  ficqiieiiey  V,  which  ix  led  into  a  ciniiit  coin 
pri«ed  III  Ihc  rulor  ttiiied  to  iliih;  (ii'>|uciii'V.  The  lield  pnidinul 
rcttctinn  on  thSHIatiu  given  ii  ciuieiil  ol  fir(|ii(ne\  'IS.     This  ciiin  iit 


roAotH  on   the  rotor,  and  giv 


ciirriiit    of  frequency  3A',   whirli 
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rents  again  on  the  stator,  and  gives  another  current  of  Ireqiienej  -l.V  ; 
I  Ins  servos  to  excite  tlie  antenna. 

Small  machines  of  this  tyjic  have  given  good  results  ;  as  an  experi- 
inent  an  alternator  of  150  kw.  has  been  built,  but  it  is  still  on  trial. 
The  wave-length  will  be  7,500  metres.  The  station  of  Eilvese, 
which  uses  this  machine,  has  antennae  supported  on  a  tower  2.")0 
metres  high. 

We  shall  now  consider  the  receiving  apparatus.  There  is  not 
a  great  diffeienee  between  the  methods  employed  for  receiving 
messages  at  great  and  small  distances.  In  the  case  with  which  we 
are  interested,  however,  the  intensity  of  the  signals  arc  very  feeble, 
and  atmospheiic  disturbances  are  more  troublesome.  The  antenna 
is  connected  to  the  detector  by  an  intermediate  circuit  of  a  trans- 
former. There  are  two  kinds  of  detector.  The  first  type  respond  to 
a  difference  of  jiotential,  the  other  to  quantity.  Matters  are  so 
arranged  that  by  means  of  an  inductance  and  capacity  the  difference 
of  potential  at  the  poles  of  the  detector  are  as  great  as  possible.  This 
difference  of  potentifj!  is  greater  if  the  resistance  of  the  detector  is  not 
infinite.  If  there  is  a.  current  circulating  in  the  circuit,  there  is 
energy  dissipated  in  the  circuit,  and  the  presence  of  the  detector 
augments  the  damping.  There  is  a  limit  to  the  augmentation  of  the 
voltage  at  the  terminals  of  the  detector.  To  diminish  this  one  may 
employ  two  condensers  in  any  convenient  proportion.  To  increase 
the  sharpness  of  resonaiice  one  may  introduce  a  third  circuit.  This 
intermittent  circuit  excited  by  the  antenna  reacts  on  the  circuit  of 
the  detector.  One  is  able  by  this  means  to  reduce  the  atmospheiic 
perturbations  and  augment  the  syntony  of  the  arrangement.  In  the 
Marconi  system  the  tliiid  circuit  comprises  two  inductances  and  a 
condenser  joined  between  them.  This  arrangement  allows  one  to 
eliminate  easily  other  signals  of  stations  of  which  the  wave-length 
is  clo.'ie  to  those  which  one  wishes  to  receive. 

In  order  to  increase  the  power  of  the  signals  received  various 
arrangements  are  adopted.  One  of  these  consists  of  relays  of  the 
type  invented  by  Mr.  )S.  G.  Brown.  These  are  used  to  replace  the 
telephone  generally  employed.  They  comprise  coils  a's  a  telephonic 
receiver,  the  diaphragm  being  replaced  by  a  small  strip  of  steel 
exceedingly  rigid.  The  contact  is  a  polished  carbon  point  to  which 
is  applied  a  small  point  of  an  extremely  haul  metal,  generally  an 
alloy  of  iridium  and  osmium.  Those  relays  are  connected  to  the 
terminals  of  the  detector  as  an  ordinary  telephone.  Across  the 
jioint  pa:sscs  a  current  which  acts  upon  the  telephone.  One  is  able 
thus  to  increa-se  considerably  the  intensity  of  the  received  signals. 
At  the  contact  a  microphonic  effect  is  produced  which  is  a  cause  of 
trouble.  In  older  to  avoid  this  it  is  necessa-.y  to  shield  the  appa- 
ratus from  extciniil  viljiations.  Recently  relays  based  upon  the 
properties  of  v.i;uiim  tubes  have  been  invented.  One  of  these  is 
the  Lieben  relay.  The  bulb  is  filled  with  a  rarclcd  ga:?  containing  a 
lilament  which  is  ir'rcd  to  the  incandescent  pouit.  This  is  done  to 
inereai-e  the  number  of  electrons  emitted,  the  iilament  being  im])reg- 
natcd  with  calcium  oxide.  In  the  upper  part  of  the  figure  one 
notices  a  plate  and  in  the  lower  part  .";  battery.  Between  the  plate 
and  the  filament  there  is  .a  difference  of  potential  of  about  220  volts. 
A  current  of  fcelile  intensity  traverses  the  bulb.  Between  the  phitc 
and  the  iilament  there  is  a  gr'd  of  aluminium  which  hinders  the 
pa,ssage  of  electrons.  The  ti'ansformer  allows  one  to  ])ass  the  current 
coming  from  the  detector  through  the  grid.  An  amplified  current  is 
then  received  between  the  filament  and  the  ])late,  and  this  current 
produces  a  sound  in  the  telephone. 

Generally  speaking,  in  i)i:-.,eliee,  tliere  are  two  of  thc;-e  relays  iisid, 
thus  iirodiieing  an  ampliiieation  of  about  .'iO  times.  This  arraiigc- 
iiiciit  has  not  the  ineonvenienees  of  the  oidinary  relays  composed  of 
iiieeh:irileal  parts,  but  it  does  not  remain  constant  with  time,  as  at  the 
nionienl  constructed  these  relays  constitute  one  of  the  greatest 
jioints  in  the  progress  realised  in  wireless  telegiaphy.  If  we  wish  to 
work  in  conjunction  with  cables  it  is  not  necessary  to  transmit  very 
rapidly.  At  present  one  receive.^  20  words  per  minute,  but  this  speed 
is  not  sufficient,  and  it  is  necessary  to  find-a  moans  of  reg'stcring  the 
lignalfi.  The  currents  received  have  .a  sticngth  of  ,,',,-  micro-amicre. 
The  relays  which  have  been  tried  so  far,  based  on  varioiiii  princijilis, 
have  not  yet  succeeded  in  registering  currents  of  such  feeble  strenglli. 
The  Orling  relay  comprises  a  mobile  arrangement  similar  to  a 
syjjhon  recorder  placed  in  an  intense  magnetic  iield.  This  bcdy 
moves  when  a  current  pa3.?es  througii  it.  The  movement  is  too 
small  to  l:e  ca])ablo  of  writing.  A  fine  jet  of  acidulated  water 
descends  on  the  plate  conductor  and  touches  r.  thin  pointer  su])- 
)iortcd  by  the  body.  The  angular  displa, /cment  of  the  jot  of  water  is 
much  gieater  than  that  of  the  pointer,  about  10  or  20  times.  In  the 
position  of  rest  of  the  moving  body  the  pointer  is  just  in  contact  with 
the  external  surface  of  the  jet  of  «alcr.  In  this  way  (me  is  able  to 
receive  signals  and  to  print  (hem  with  an  oidiuary  apparaliiii  ; 
for  cxami)le,  the  Wheatstone  automatic,  (iood  results  have  been 
obtained  with  currents  of  the  order  of  a  micro-ampere,  but  we  hope 
to  arrive  at  good  working  with  feebler  curi'ents. 


Another  relay  comprises  a  mobile  body  placed  between  two  v  ry 
fine  wires  which  form  two  of  the  arms  of  a  Wheatstone  bridge.  When 
the  body  is  displaced  one  wire  rises  and  the  other  descends.  A 
current  of  air  strikes  the  two  wires  ;  when  the  body  displaces  itself 
one  wire  enters  the  current  of  air  and  the  other  one  moves  out  of  it. 
The  two  wires  arc  heated  by  current  from  a  battery  of  accumulators, 
and  the  one  that  enters  the  current  of  cold  air  has  its  resistance 
varied.  The  equilibrium  of  the  bridge  is  then  destroyed.  The 
galvanometer  is  replaced  by  a  sensitive  relay  similar  to  those  wliieh 
are  employed  in  submarine  telegraphy.  The  self-induction  eoUs 
mounted  on  the  bridge  arms  liinders  too  rapid  variations  of  current 
and  increases  the  rapidity  of  the  relay. 

In  conclusion,  it  may  be  said  that  the  power  installed  is  generally 
about  5t)0  H.p.  to  l.oOOii.p.  The  station  is,  therefore,  of  consider- 
able size,  and  should  be  placed  near  water  and  coal.  It  is  abso- 
lutely necessary  that  the  station  should  be  plarcd  near  the  sea,  and 
at  a  slight  altitude,  so  that  it  cannot  be  masked  by  hills  capable  of 
obstructing  communications.  Generally  the  antennae  are  of  the 
length  of  about  1  km.,  covering  a  considerable  area  of  ground,  and 
further  the  earth  plates  hinder  cultivation  in  the  neighbourhood. 
Finally,  these  stations  ought  to  be  out  of  range  of  nava!  gims  and 
able  to  communicate  easily  with  the  telegraphic  network  reaching 
into  the  interior  of  the  countrv. 


THE  INFLUENCE  OF  HEAT  TREATMENT  ON  THE 
THERMO-ELECTRIC  PROPERTIES  AND  SPECIFIC 
RESISTANCE  OF  CARBON  STEELS.* 

BY    EUWAUD    D.    CAMI'BKLL. 

The  object  of  this  Paper  is  the  study  of  the  correlation  bcLuee'i 
thermo-electric  properties  and  specific  resistances  of  carbon  steels 
which  have  been  subjected  to  varying  heat  treatments,  thus  under- 
going progressive  changes  in  the  chemical  eonstitiifion. 

Although  investigations  on  the  thermo-electric  properties  of  steel 
and  the  influence  of  heat  treatment  on  these  properties  have  been 
carried  on  for  more  than  60  years,  the  experimental  technique  em- 
ployed by  most  of  the  investigators  has  not  been  one  based  on  tic 
solution  theory  of  steel  as  generally  held  at  the  pre.sent  tinv. 

The  most  exhaustive  research  which  has  yet  appeared  on  this 
subject  is  that  of  Dupuy  and  Portcvin.f  who  examin'Hl  88  different 
steels  in  the  form  of  rolled  bars.  In  these  experiments  the  bars  were 
connected  to  copper  leads,  and  two  sei'ies  of  therr.io  E.M.F.  measure- 
ments made. 

Now  the  thermo-elcctromotive  potential  of  carbides  in  solid 
solution  is  of  opposite  sign  to  that  of  pure  iron  when  these  are  both 
opposed  to  copper.     This  renders  it  difficult  to  interpret  the  r-sults 

obtained  from  heat-treated  steels  when  the  th.  r ,'e  Ii-.i'ik.I  i\c 

potential  of  the  steel  as  a  whole  over  a  given  I  iii|  .  r  i  m.  -i,  Ji.  it 
is  opposed  to  that  of  copper,  and  the  results  of  ll;  ■  ■  m  ■;  ni\in<  its 
again  compared  with  that  obtained  by  opposing  the  thermo-elci  tro- 
motive  potential  of  pure  lead  against  copper  with  the  same  tem- 
perature gra.dicnt. 

Thormo-clcctromofive  potential,  like  specific  rc?istanee,  appears 
to  bo  an  inherent  property  of  steel  and  dependent  upon  the  chemical 
constitution  ;  therefore,  if  strictly  aic  liiate  results  are  to  be  obta-ned, 
there  mu.st  bo  no  change  in  clu-iiiical  idustitution  of  the  steel  between 
the  two  points  over  which  the  temperature  gradient  exists,  ll  has 
been  shown  that  the  total  siiecilie  resistance  of  steel  must  be  con- 
sidered as  made  up  of  two  components.  First,  that  due  to  the  iiuro 
iron  solvent ;  and.  second,  that  due  to  the  carbides  or  other  solutes. 
The  specific  resistance  due  to  solutes  depends  upon  whether  or  not 
these  latter  are  in  solid  solution.  The  carbides  which  are  in  solid 
solution  an-  by  far  the  most  active  energy  transformers,  and  by 
transformation" of  electrical  energy  into  heat  cause  that  jiortion  of  the 
total  specific  resistance  not  duo  to  the  solvent  iron.  It  is  the  solutes 
which  are  in  solution  that  most  profoundly  modify  the  proiK-rties  of 
the  solvent.  A  method  has  now  bcc!i  devised  to  determine  diivitly 
the  thermo  E.M.]'\  of  such  solutes,  involving  the  substitution  of  pure 
iron  for  tho  copper  leads.  In  this  way  the  thermo-electroniotivo 
potential  of  pure  iron  and  steel  are  opposed,  so  that  tho  thenno 
E.M.F.  measured  is  that  due  to  the  solutes  alone. 

Exixiriments  wore  carried  out  on  a  scries  of  inne  samples  of  iron 
and  steel  containing  progressively  increasing  percentages  of  carbon, 
manganese,  phosphorus  and  silicon.     The  bara  on  which  both  spociltc 

♦  Ab.strnit  of  I'nper  nvul  at,  the  autumn  meeting  of  the  Iron  and  Sttcl 
Institute.  Septenilier21-22.  l!)l(i. 

t  ■•  .liainuil  "  of  the  Iron  and  Steel  Institute,  lill.'),  No.  T.,  p.  -'Otl. 
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resistance  and  thermo  E.M.F.  measurements  were  made  were  about 
6  mm.  square  by  15  em.  in  length.  Bars  which  had  been  previously 
carefully  aiuiealed  were  suspended  in  an  electrically-heated  furnace 
for  onc!  hour,  the  furnace  being  so  designed  that  the  temperature 
could  be  aicuratelj-  measured  and  oxidation  of  the  bars  completely 
prevented.  When  the  bars  had  attained  the  temperature  of  the 
funiace  they  were  quickly  removed  and  quenched  in  ice  water. 
After  making  specific  resistance  and  thermo  E.M.F.  measurements 
on  the  quenched  bars,  the.se  were  placed  for  48  hours  in  a  drying  oven 
maintained  at  a  temperaturp  betwci^n  OV^C.  and  I02''t'.  After  again 
measuring  tlic  specitic  resistance  and  thermo  E.M.F.  the  bars  were 
carefully  packed  in  a  .steel  tube,  which  was  then  placed  in  an  e\e<-- 
trically  heated  furnace  and  the  temperature  raised  to  205  deg.,  at 
which  it  was  maintaimxl  between  one  and  two  hours,  after  which 
tlis  fumajc  was  allowed  to  cool  ()\er  night.  The  subsequent  heat 
troatinents  wore  carried  en  in  substantially  the  same  manner.  After 
each  re-heating  followed  by  slow  cooling,  measurements  of  both 
sjjecilic  resistance  and  thenno  E.M.F.  were  made. 

Spcciiic  resiirtancc  was  determuicd  by  measuring  tho  fall  in  polon- 
tia!  between  knife-edges  clumped  to  the  l)ar  10  cm.  apart,  while  a 
current  of  constant  density  was  flowing  through  the  bivr,  which  was 
immersed  in  an  oil  bath  at  a  temperature  of  25"('. 

The  thermo  E.M.F.  developed  by  the  temperature  gradient 
between  the  melting  pomt  of  ico  and  the  boiling  point  of  water  was 
determined  by  the  following  method  :  Two  bars,  which  had  been 
subjected  to  the  same  heat  treatment,  and  which,  therefore,  could 
Ik-  assumed  to  be  chemically  homogeneous  throughout  their  length. 
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""  I  '•"'""  bnir.  ttnth  of  11  milliiiiclrr  onild  l,i. 

'"'''  M  be  kept  iiiHiili- of  5  or  li 

1.  lilcH  ob(;iineil  lire  nut  more 


II. 


ir  u. 

till    CM'I, 

..II     If 

1 

t.'fi.i 
KM  V 

■J.    III.  r, 


ill  i\t  piilc  iron  li'iidN  HI  a  cell, 

■  Ih  t<l  the   pi.Nitivi-  |H.lr  of  (he 

,1    ul   (roiii  0 C,  to  lOtl'C.  II  piiii. 

f.r  ihni  III  Hiwl.  ih,.  K.M.I',  would  III-  foiiiid 

•b«.  uliilr  wllh  a  bar  of  |)iin>  |,>iii|  it  uill 

''I  ■ . 

■iiled  llii'iiiiin   rlioii  belH   en  Ihi. 

fJ     li-blim     pill     .    LMil    ((/)    tlh-iiiii, 

111. .01. -.lire  lyjiiciilor  lli|.  rcHiiHx  nblainnl. 


Both  ((()  and  (6)  increase  progressively  as  the  percentag(^  of  carbon 
and  the  other  ingredient  rises. 

The  following  points  deserve  notice  : — 

First,  the  parallelism  between  the  thermo  E.M.F.  and  the  specilie 
resistance  of  the  different  steels,  as  influenced  by  chemical  com- 
position and  heat  treatment,  would  prove  almost  conclusively  that 
the  total  thermo-eleetromotive  potential  of  steel,  like  the  total 
specific  resistance,  must  be  considered  as  being  made  nj)  of  two  com- 
ponents :  that  due  to  the  solvent  iron  and  that  due  to  the  solutes, 
the  propoition  of  the  total  due  to  these  latter  depending  upon  the 
extent  to  which  they  are  in  solution.  The  j)ara!lelism  is  strong  con- 
firmatory evidence  of  the  essential  unity  of  mechanism  of  the  nature 
of  metallic  and  of  aqueous  solutions,  for  it  is  well  known  that  in  the 
latter  it  is  the  molecules  in  solution  that  are  the  most  active  energy 
transformers.  In  the  present  case  we  have  transformation  of  elec- 
trical (energy  into  heat,  resulting  in  speciiic  resistance,  and  trans- 
format  k>n  of  thermal   energy  into   electrical   energy,   resulting   in 
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Steal  C7,  C3nt:iinine:  Carbon,  105%;  manganese.  0-190  %;  phosphorus,  0-013  %  ; 
sulphur,  0-020  %  ;  silicon,  0- 167  %. 

thormo  E.M.F..  both  plu'iiomcuu  api)nr(Mitly  being  due  to  the  samo 
molcculiir  condition. 

Src'iiiil.  the  tiansfoniiatioii  of  llic  nllo(r(i|)ic  into  llu^  iil|iha  form  of 
iron  by  le-hcaling  is  nearly  completed  after  n-heating  to  .'100  deg. 
ThJH  is  shown  by  the  rajiid  (hop  of  both  sp  -cilic  ri'sistaiuc  aiul  thermo 
IC.M.I''.  lip  to  this  point  ;  but  i-omplele  (M|iiilibrium.  indicated  by 
miniiiiiim  specilie  resistance  and  tluTiim  l-MM.F.  is  nol  iillained 
oxeept  after  l<ing  heating  to  aboiil  70(1  drg.  The  fact  that  the 
minima  in  all  the  present  steels  is  for  Iho.sc  which  have  been  re- 
hoftlcd  to  IliM!  (leg.  \yoiild  indicate  that  if  the  iv-hea(ing  ttMiipenitiiros 
oxeeed.'d  the  low(<r  critical  points,  so  that  carbides  re-dissolved,  the 
ro-preiipilalioii  would  nol  be  (|iiite  as  i-omplcle  as  was  elTected  by  a 
Hories  of  long  re-heulings,  none  of  which,  however,  quilc  reached  the 
(.rillciil  niiige. 

Tliiril,  iieilher  the  specilie  resiHtance  nor  the  Ihcrnio  l''..M.I''.  iliie 
to  i"irlii>ii  in  Holiition  as  carbidiis  is  directly  proporlioiial  to  I  In-  .iloiiiic 
euiiei'iitiation  of  the  carbon.  TIuiho  data  show  thai  e(|iiialoiiiic 
(lOlieenlndiouH  of  carbon,  as  hypoeuteetoid  carbides,  pnuliice  only 
about  one  liair  the  elb'i'l  on  the  specilie  ri'sistiincc  and  lh<<rnio  |.:.M.I'\ 
n»  Ih  pMiiliU'cd  by  eqlinl  atoniie  concent  ra  I  ions  of  eailion  cNisling  in 
tho  foiiii  of  the  i'|..rbidi'N  of  eutecloiil  or  hypcrcutcctoid  slecls. 

The   iriiilcriiliir  coiin-nl  ml  ion  of  Holutes   in   slccl   iiiav   be  readily 

eajrnliiti'il  fmni  tli.-  foriniila  ,  in  winch  il  n  I  be  dcnsitv  of 

II      lit.  wt- 
lllO  mIi'.I.  '/  the  cli- nl    in  qiicilion  cNpnssed   in    pn    iciit-,  ;/  the 
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miiiibtT  of  atoms  in  the  moleiiilc,  iind  tlio  nfomir  wi'ighf  tluxf  of  the 
element  imder  question.  If  tlie  assuiuption  is  made  that  e(|iii- 
molecular  concentrations  of  carbides  in  sohrtion  exert  equal  in- 
fluence on  the  specitic  resistance,  we  would  have  an  experimental 
method  by  means  of  which  the  relative  molecular  weights  of  tlie 
dilTercnt  carbides  might  be  determined. 

The  conception  in  regard  to  thernio-electromotive  potential  nut- 
lined  above  would  suggest  at  lea.st  two  applications  of  the  principles 
involved:  (1)  If  constancy  of  thermo  E.M.F.  in  couples  is  to  be 
expected,  the  molecular  concentration  in  those  members  not  con- 
sisting of  strictly  pure  metals  must  remain  con.stant  over  the  tem- 
perature range  within  which  the  couples  are  used.  (2)  The  thermo 
E.M.F.  is  independent  of  the  size  and  shape  of  the  cross-section 
between  the  points  of  contact,  but  is  wholly  dependent  on  the 
molecular  composition  and  the  temperature  gradient  between  these 
points.  Hence  it  should  not  be  difficult  to  develop  a  method,  based 
on  the  observation  of  thermo  E.M.F.,  for  testing  molecular  changes 
induced  in  a  given  piece  of  steel  by  the  heat  treatment  to  which  it  has 
been  subjected. 


CORRESPONDENCE. 


ELECTRICITY  SUPPLY. 

TO  THE  EDITORS  OV  THE  ELEC'TRICIAX. 

In  the  discussion  which  is  proceeding  on  the  proposals  for 
the  leform  of  tlie  electricity  supply  of  Great  Britain,  the  issues, 
which  wore  originally  fairly  clear,  are  becoming  involved,  due 
to  misconception  and  misunderstanding.  Partisan.ship.  that 
barrier  to  reform,  if  tending  to  grow^,  must  be  checked.  It  is 
very  imfoit.iinate  that  the  word  nntionalisation  has  been  men- 
tioned, for  in  the  Paper  I  had  the  honour  to  read  before  the 
I.K.E.  on  this  subject  there  is  no  proposal  for  the  natiouali.sa- 
tion  of  <mr  elc(  I  ricity  supply,  to  which  1  am  opposed. 

We  are  piactically  unanimous  that  reform  is  needed,  ami  the 
proposals  advanced  by  me  were  th8.t  we  .should  attain  that 
lefonn  by  (a)  co-operation,  .ind  (h)  co-oidination  of  control. 

We  must  co-operate  where  centralisation  would  produce  the 
best  results,  as,  for  e.vample,  in  many  instances  in  the  genera- 
tion and  bulk  di.>^tri])ution  of  electricity,  but  slioidd  remain 
ind<'pciulcnt  wiicrc  no  advantage  would  accrue  from  centrali- 
sation, viz.,  in  the  distribution  and  application  of  electricity. 

We  alreadij  have  Government  control  of  electricity  supply 
in  a  not  very  satisfactory  fonn,  viz.,  the  Home  Office,  Local 
Government  Board,  Board  of  Trade,  and  Parliament  itself. 
Tiieie  is  no  co-ordination  of  control,  no  live  connection  between 
the  supply  undertakers  and  the  Government,  and  no  scicntifif- 
plan  for  the  electricity  supply  of  the  country  as  a  whole. 

The  proposal  in  the  Paper  was  to  take  this  existing  Ciovern- 
ment  control,  and  vest  it  in  a  professional  public  Board,  which 
would  watch  over  the  industry  as  a  whole,  both  of  the  interests 
of  the  public  and  the  legitimate  interests  of  the  supply  undei-- 
takers. 

In  so  far  as  the  powers  of  tliis  Board  would  be  contained  in 
a  Parliamentary  Bill,  it  w-ould  really  be  what  might  be  termed 
a  quasi-fiovernment  Board,  which  is  verv  difTerent  to  a  Govern- 
ment Department.  The  Board  would  have  Government 
authority  through  its  Bill  without  many  of  the  restrictions  of 
(Government  Departments.  Tlic  Port,  of  London  Authority 
is  a  somewhat  similar  organisation,  and  the  remarkable  success 
of  its  administration  is  its  ju.stification.  Agiiin.  the  Public: 
Trustee  Office  is  run  on  less  restricted  lines  than  an  ordinary 
<  Hive'rnment  Department,  and  i.s  self-supporting,  and  its  succes.s 
is  shown  in  tlie  rapid  rise  of  this  otfice. 

Under  this  \\n,u\\  enteipri.se  would  be  extended,  and  it  was 
to  be  part  of  the  Board's  duties  to  cncoiirmip  jii irate  enlripnsc 
In  the  maxivunii  exiciil.  Tlu'  Board  would  operate  in  cou- 
junctif)n  with  existing  uudei-takers  when  this  was  to  the  in- 
terests of  all.  and  would  operate  in  such  districts  as  were  iin- 
]>rovide(l  for,  and  for  which  no  private;  or  munit'ipal  enterpri.se 
songht  iiowcrs. 

Shareholders  of  coinp.inles  should  reali.se  tlvat  if  refoini  can 
l)e  effected  in  which  (heir  inti'rests  are  protected  and  in  which 
thi'ir  fiiillici   .■iiiciprise  is  .•nciuira'^ed.  then  I  hey  ha\ very- 


thing  to  gain  by  it.  Those  companies  in  particular  who.se 
powers  arc  not  in  perpetuity  would  be  given  a  new  lease  of  life 
under  the  scheme. 

Another  point  made  in  the  Paper  was  that  drastic  alterations 
and  the  immediate  sweeping  away  of  existing  generating 
stations  was  not  proposed.  The  proposed  Board  would  lay 
out  plans  for  the  supply  of  this  country  to  meet  its  require- 
ments, say,  15  years  hence,  and  then  see  thab  all  new  plant, 
new  stations,  new  interconnecting  mains,  &c.,  &c.,  were 
devised  to  form  part  of  the  final  scheme.  The  necessity  for 
and  value  of  a  transition  period  was  insisted  on  both  for 
economic  and  administrative  reasons. 

To  sum  up — reform  by  co-operation  and  co-ordinatiou  was 
to  take  place  on  the  basis  of  protectuig  and  advancing  the 
interests  of  existing  undertakings  and  those  who  had  mvested 
their  money  in  them,  whether  shareholders  or  Corporations. 
It  is  possible  to  do  this  and  at  the  same  time  benefit  the  country 
as  a  whole,  because  the  electricity  supply  industry  is  rapidly 
growing.  The  saving  in  coal  alone  under  the  scheme  would 
amount  to  .several  millions  sterling  per  annum.  The  owners 
of  the  undertakings  as  well  as  the  general  public,  would  parti- 
cipate in  this  beneficial  result. 

Moreover,  it  must  not  be  lost  sight  of  that  if  the  supply 
industry  is  not  reformed  from  within  it  will  be  taken  that  the 
industry  is  not  capable  of  effecting  such  much-needed  reform. 
This  leaves  it  open  to  attack  from  without,  when  pi-obably 
more  drastic  ard  less  equitable  action  would  result.  Apait 
from  this  it  is  the  duty  of  all  to  look  at  the  problem  from  the 
.standpoint  of  tlie  national  need  and  seek  to  attain  the  desired 
end. 

It  is  useless  to  expect  to  achieve  this  result  I'y  taking  a  short, 
and  narrow  view.  Any  particular  seiies  of  propo.sals  if  looked 
at  from  the  standpoint  of  the  immediate  results  might  not  be 
considered  advantageous,  but  studied  with  a  view  to  the 
ultimate  result,  for  wliich  all  undertakiugs  would  be  working 
on  a  preconceived  and  scientific  plan,  would  certainly  be 
carried  out.  In  this  connection,  the  establishment  of  the 
Public  Electricity  Board  would  inspire  confidence  and  justify 
the  broader  view  being  accepti'd  by  individual  under- 
takings. 

There  is  no  reason  to  fear  that  because  powers  are  vested  in 
a  Public  Board  sympathetic  to  electricity  supply,  personal 
interests  will  .sufTer — we  may  reasonably  expect  the  opjiosite. 
So  long  as  these  interests  are  adequately  protected  in  the  Hill, 
and  we  can  be  assured  those  responsible  will  see  t.o  this,  then 
the  shareholders  should  work  for  the  reform  as  being  in  their 
interests  and  the  interests  of  the  whole  country. 

Finally,  let  us  not  mak(;  tlie  foolish  mistake  of  mistrusting 
those  who  represent  the  industry  in  positions  of  influence.  The 
recommendation  (2)  of  the  Council  of  the  I.E.E.  to  the  Board 
of  Trade,  means,  I  take  it,  neither  more  nor  less  than  it  states, 
and  the  Council  of  tlie  I.K.K.  deserves  the  thanks  aud  encour- 
agement of  the  industry  for  all  the  trouble  it  has  taken  in  this 
matter. 

When  we  read  the  names  of  tlnise  who  constitute  the  Com- 
mittees dealing  with  this  reform  in  electricity  .supply,  we  can 
be  assured  by  their  past  and  present  acliievement.s  that  tlu'y 
will  onlv  take  such  steps  as  they  are  satisfied  will  be  steps  of 
true  progress,  which  includes  the  interests  of  the  industry  itself 
as  well  as  those  of  the  greater  public. 

I  hope  tin;  time  may  not  be  far  distant  when  the  Conned, 
witii  the  sujiport  of  tiie  whole  industry  and  shareholders,  may 
be  able  to  Ix.ldly  approach  the  Government  and  ask  for  t.lie 
Parliaiuentarv  auiliorisation  of  a  complet.e  scheme  somewhat 
as  outlined  in  ,he  Pajier  discu.ssrd  b\-  the  Jn.stitution. 

London.  Oct.  :•).  EUNK.-!T  T.  WlU.IAMS. 


Till',  APDION  I'LlvMING   VALVK  LITK.VTIOK. 

ro    IIIK  KimORil  OK  TUK  KLEl'TUUIAN. 

In  the 


summer  of  I'.M  I  attorneys  for  the  American  Marconi 
Companv  ap|)ioache<l  utlicial.s  of"  the  De  Koresl.  Kadio  Tele- 
phone it  'releuniiili  Comp.iny.  and  prop^ised  that  this  company 
give  til  the  Minvoni  Compiiuy  an  unlimited  liceii '—  ''— 


under  tlie 
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De  Forest  aiidion  patents  in  exchange  for  a  licence  under  the 
Fleming  valve  patent. 

Although  at  that  time  the  audion  had  been  verj'  generally 
used  since  1907,  thousands  having  been  sold,  no  threat  of  suit 
had  ever  been  made  by  t-he  owners  of  the  Fleming  valve 
•  patent,  whereas  so  far  as  is  known  not  a  dozen  genuine  Fleming 
valves  had  been  used  in  the  U.S. 

(Shortly  after  the  above-mentioned  conference  a  suit  wss 
brought  by  the  Marconi  Company.  The  De  Forest  Compr.ny 
found  with  little  difficulty  that  the  three-electrode  audion- 
containing  filament,  plate  and  grid,  was  being  extensively-  but 
secrevlv  used  at  various  impor^iant  Marconi  stations,  the  super- 
sensitive receivers  there  required  being  simply  inoperative 
without  the  audion.  Whereupon  it  promptly  brought  counter- 
suit  under  several  of  the  De  Forest  audion  patents.  ''  Caught 
thus  with  the  goods,"  the  Marconi  attorneys  early  in  the 
litigation  admitted  validity  and  confessed  judgment  under  the 
"  three-electrode  "  audion  patents,  bub  continued  nevertheless 
to  manufacture  and  use  them. 

Judge  Mayer,  of  the  U.S.  District  (Jourt,  has  just  hand"d 
down  his  decision  in  this  suit.  It  is  in  effect  that  Prof.  Fleming, 
having  been  the  first  to  describe  the  application  of  the  well-. 
known  Edison  rectifying  action  in  an  incandescent  lamp  ,o 
receive  high  frequency  o.scillations,  was  entitled  to  broad 
patent  protection  on  any  form  of  detector  comprising  an  incan- 
descent filament  in  an  evacuated  vessel.  He  holds  that  the 
addition  to  the  simple  Fleming  rectifier  of  a  '"  B  Battery  "  l)y 
De  Forest  (even  though  it  was  shown  in  the  trial  that  this 
addition  made  of  the  lamp  a  true  relay  device,  where  the  local 
energy  and  not  the  received  cnergv  produced  the  audible 
signal)  did  not  constitute  a  patentable  improvement.  Never- 
theless, it  is  an  incontestable  fact  ihA\-  this  "  obvious  employ- 
ment "  of  a  second  battery  with  its  immense  addition  to  the 
sensitiveness  of  the  so-called  valve  was  not  appreciated  by 
Fleming  until  incorporated  in  his  1908  parent — two  years  af  ier 
De  Forest  had  disclosed  the  idea  ! 

The  judge  admits  that  the  introduction  of  the  grid  eleciuMd*- 
bv  De  Fore.st  was  a  most  important  advance  in-  the  art — a 
tnith  emphasised  by  the  fact  that  since  its  first  disclosure 
tens  of  thousands  of  grid  audions  have  been  employed  the  world 
over,  as  against  a  few  hundred  two-electrode  lamps-  and 
almost  no  genuine  rectifiers  as  disclosed  in  the  original  Fleming 
patent. 

During  the  c/iurije  of  the  trial  the  De  Forest  Company's 
expens  demonstrated  very  conclusively  tha-,  electricil  recti- 
fication l>etween  the  liot  and  cold  eiem"nts  of  ai  audion  played 
no  e.sseMtial  part  whatever  in  the  operation,  fiulbs  were 
tested  having  one,  two  and,  finally,  three  incandescent  elec- 
trode.s — i.e.,  (iL-iment,  grid  and  anode  ,i,ll  incand-scent,  hea.U-d 
from  sejiarate  batteries.  The  a"tions  and  sensitiveness  of 
'iliese  audions  was  unchanged  as  grid  aid  .hen  aiode  wore 
brought  from  cold  to  the  sam"  iemp.-rature  as  the  fil.am":u. 
in  Uiii  states  eitlier  electrode  could  be  mide  to  play  (he  p:irt  of 
"filament,"  '"grid,"  or  "' anod"  "  indifTen'ntly  ;  ])i(iving 
ln-voiid  all  ciivil  thai  tlii-  rectification  princi])le,  on  wliicli  .lie 
Fleming  valve  avowedly  does  and  must  o])erate.  ]»lays  no  ]),ut 
whtttever  in  the  audion. 

UnderfheHcconHiderationH-fundamental  divergence  in  o|>eia- 
tion,  and  value.i  of  ulility  Himply  not  t<i  he  comp;»red  it  .seems 
that  the  Court  Iium  erred. 

I'eniling  a  revermil  by  app-ul,  the  radio  art  in  America,  at 
leant,  faccH  thi'*  ji-eulinr  Hitiiition  ;  The  Marco.ii  (^onip.'.ny 
alone  I'lin  uw  ilie  Klemin^  %ulve  or  any  form  of  incandescent 
lamp  detector.  But  neither  ihey,  not  anyone  cIhc,  wants  to 
••inploy  it  without  the  grid  electrod",  and  by  iheir  confes.sed 
ju<l)(>nent  they  are  elTectually  utoppeil  from  iifing  timt  the 
iiii>d<Tn  iiudion  I 

Tlie  and'on  umidifieru-'d  che  oHcillion,  ge'iei'iii„)rof  U'ulatnp^'d 
nncillotioni  for  tronnmitt^T  ]>urp:i»en,  ure  uuatleeted  by  i.he 
recent  litinntion.  TlietH-  devicen  now  conntiiitte  the  largest 
pari  of  tlf  l>e  KorcHi  Compii!iy'M  liiiHineMx, 

J)K  FoKK!fT  KaiMO  TkI.KI'IIONK  A  TKI.KollAI'il  Ci). 

New  York.Hej.i.  22. 

|We  liiivr  tokin  the  liberty  of  Hlij^htly  abbreviating  our  cone 
B]Mm(le|iti*'  letl<T.      El>H.  A'J 


TECHNICAL  EESEARCH. 

TO  THE  EDITORS  OP  THE  ELEt'TRICIAN. 

I  have  read  with  great  interest  the  article  of  Mr.  J.  Swinhunif 
on  "  Technical  Research."  His  argument  is  that  official  inter- 
ference is  not  wanted  nor  even  desirable  to  favour  the  develop- 
ment of  technical  research. 

1.  Because  the  money  spent  by  the  Government  would 
produce  a  flourishing  of  science  which  would  be  at  the  expense 
of  England,  ""while  the  benefit  would  be  spread  among 
humanity.'" 

2.  Because  a  cable  maker  who  woukl  like  to  discover  a  new 
and  better  dielectric  will  spend  £10.0(10  and  will  kiU)W  very 
well  who  are  the  right  men  to  find  out  for  him  wliat  lie  requires, 
better  than  an  official  school  teacher. 

The  first  argument  is  indeed  unshakable,  btit  it  has  been  the 
same  position  for  all  countries  who  have  once  been  the  pioneers 
in  science.  France  invented  and  created  the  metric  system  to 
her  benefit,  but  also  to  the  great  benefit  of  the  Gennans,  wlio 
adopted  it.  You  may  only  consider  that  if  the  expense  is 
bearing  on  the  country  for  the  cultivation  of  science,  the  honour 
aid  glory  resulting  are  also  some  part  (and  by  no  means  the 
most  ueghgible  one)  of  the  portion  only  of  the  nation. 

The  second  argument  falls  flat  in  most  cases,  because  the 
cable  maker  ivry  seldom  say'S  to  himself  ""  I  yvill  spsnd  £10,000 
for  a  research."  He  says  more  often  :  '"  My  trade  is  all  right, 
I  am  making  the  best  cable  in  the  yvorld  a'ld  I  do  not  want 
costly  and  useless  improvements."  This  second  argument 
fails  also  because  even  if  the  cable  maker  is  so  numificent  as 
to  spend  £10,000  he  spends  it  amongst  men  who,  certainly, 
know  their  line,  and  know  all  that  has  been  made  in  the  dielec- 
tric dejiartinent,  kc,  but  all  the  same  those  men  are  not  always 
the  qualified  men  for  invention,  and  often  are  quite  the  reverse. 
You  cannot  have  an  invention  made  to  order. 

If  a  telegraph  company  had  settled  to  make  sonv  new  device 
for  transatlantic  telegraph,  and  decided  to  spend  millions  for 
the  salaiy  of  consulting  experts,  &c.,  would  they  have  brought 
out  wireless?  No!  The  invention  and  research  generation 
has  its  roots  lying  deeply  in  the  cultivation  of  pure  science, 
which  can  only  be  the  lot  of  a  special  body  of  men  whose  minds 
are  only  profoundly  devoted  to  science  and  science  alone. 
These  men  must  be  kept  up  by  the  Governments  of  civili-sed 
nations.  They  must  remain  .scientists  and  purely  scientists, 
but  must  be  kept  in  contact  yvith  the  di'sidorata  of  industry  ; 
so  that  it  must  not  be  the  technical  engineer  or  expt^rt  yvho 
come  to  .science  and  look  throughout  if  they  can  find  something 
u.sefiil  for  their  purpose.  But,  inver.sely,  it  must  be  the 
scientific  corporation  which  must  be  aware  of  the  needs  of 
industry  so  as  to  be  able  to  direct  their  researches  to  a  given 
orientation,  although  they  must  kee]»  true  to  the  motto  : 
""  Science  for  Science."' 

Then  whatever  you  can  do  there  will  alw.iys  be  this  inven- 
tive genius,  whicii  cannot  be  given  to  experts  or  scientists. 
The  alphabet  by  dots  and  darts,  tiie  Morse  alphabet,  is  cer- 
tainly an  invention  of  iinmen.se  importance,  a"d  Moise  was  an 
Atiiericdii  jiti  i liter  ■' 

All  (lie  .same,  the  inventors,  as  a  rule,  and  now  more  than 
ever,  in  the  state  of  highly  advanced  science,  can  only  work 
from  the  facts  di.scuvered  by  tlie  scientist,  and  the  State  must 
see  that  the  scientists  are  iiiiiiieroii.i,  yvell  iiisliiieled,  well 
eijiiipjietl  and  well  ])aid. 

London,  Sej)l.  27.  B.  .1.  X,  Ionati's. 


Magnetic  Gear-Shilt  on  Motor  Cars.  Tlie  mivgnetic  gear- 
sliitt,  K^iy.s  the  ■'  -Motor,""  is  being  udoii.rtl  on  a  number  of 
Am-jrican  cars,  though  its  use  at  jire.sent  ca!i  only  be  regarded 
as  an  experiment.  The  device  brings  o:!e  within  measurable 
distaace  of  automatic  gear-changing,  but  its  operation  is 
dependent  on  the  accumulators,  which  is  again  dependent  upon 
I  lie  dynamo,  aiul  there  are  many  connections  and  contacts  to 
lie  lakc'i  mill  consideralion.  Wliile,  llierefore,  the  met  hod 
liasattraci  ivejjo.ssi  hi  lilies,  ilsadvanljiges  must,  be  acconij)anied 
by  u  Bacrilice  of  sinqilicity.  it  will  be  interesting  to  watch 
how  tliis  novelty  develoi)H. 
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COMMERCIAL    TOPICS. 

TVi    M  rt  -^    report    of    the    prccesdings    at    (he    recent 

The  Metropolitan  ^.^traordiiiary  general  meeting  of  thi«  oompany 
r^iecirie  ouppiy  \^o.  ^ppg-^^g  jj^  another  column,  and  we  are  pleased 
to  see  that  the  compromise  suggested  by  the  shareholders' committee 
has  been  adopted.  The  company's  business  is  developing  in  a 
satisfactory  manner,  its  area  of  sujjpl}'  is  an  extensive  and  important 
one,  and  with  the  return  of  peace  good  progress  should  be  made. 
The  prospects  of  thif  important  supply  company  are  bright,  and  we 
tliink  the  shareholders  were  wise  to  avoid  internal  friction  in  these 
times  of  difficultv  for  all  electric  supply  and  gas  undertakings. 

*  *         *         * 

D     hwi  a  ^*  '^  annoimitd  that  no  further  lioeiues  will  be 

Prohibited  issued  in  the  United  Kingdom  or  in  l^ritish  pts- 

P  sessicns  overseas  for  the  exportalion  of  vahcline 

to  Denmark,  rubber  and  halata  manufactures  to  Holland  and  tale 

( powdered)  to  Sweden. 

Pri\'}'  Council  licences  will  similarly  not  be  accepted  by  the  Customs 
as  authority  for  shipment  without  special  authority  from  the  War  Trade 
Deiiavtment.  Holders  of  unexhausted  licences  should  at  once  com- 
municate with  the  War  Trade  Department,  stating  the  reafons  for  which 
they  desire  to  receive  such  special  authorisation. 

*  *  *  * 

_  p    rt  '^^'^    Frccedurc    Committee    of   the    T'(aid    cf 

txcess  Protit  Referees  constituted  bv  the  Finance  (No.  2)  Act , 

,  Duly  Decisions.  jc„^_  ^^^^.^  decided  that  decisions  of  (be  Board 
under  i;cc.  -12  (1)  of  Ike  Act,  fixing  an  increase  of  the  statutory  j  er- 
centage  ar.  respects  a  cla.';s  of  trade  or  business,  shall  be  published  in 
the  ■■  London  Gazette,"  but  not  decisions  of  the  Board  under  «>c.s.  40 
(.'!)  and  't2  (2)  which  afTect  particular  traders  only. 


Federation  of 
British  Industries. 


Tl'.o  Executive  Council  of  tie  Federal idU  of 
British  Industries,  an  organisation  wIuik<>  aim;; 
'  and  objects  were  recently  set  out  in  True  ICi.Kc- 
TRici.AN,  has  issued  a  circular  (signed  by  the  president,  Mr.  F.  Dudley 
Docker)  inviting  manufaeturers,  engineering  firm.s,  &c.,  to  leeonu; 
members. 

It  is  stated  that  the  Federation  is  intended  to  oceu])y  itself  mainly 
with  the  broader  C|Uestion.«  wliicli  ai'V,  i  tlie  trade  and  industry  of  the 
countiy,  and  to  represent  Britisli  pruilim  rs'and  manufacturers  in  mucli 
tin-  same  manner  that  the  General  Federal  ion  of  Trade  Unions  reprcents 
ur^-'ani.-cd  labour. 

'I'hc  JM-du ration  will  not  interfere  With  the  normal  functions  of  existirg 
trade  associations,  but  will  support  and  strenL'then  them  by  every  means 
in  its  ])ower  in  order  that  (hey  may  deal  ciTc.  lively  with  the  ])ailicular 
lir.'blcms  confronting  each  individual  trade.  Its  oljjccts  may  be  summed 
u|)  brielly  as  the  organisation  and  develoiunent  of  industry  now  and  after 
the  war.  in  co-operation  with  labour  acd  in  conjunction  with  the  Co\er.-.- 
ment  and  Government  Departments. 

Among  the  immediate  objct-  (.f  tlir  Vederation  will  le  reconsteuclion 
of  British  trade  afler  th(!  w;n,  .!.',(  .i|in  .  nt  of  sources  of  Mippl>  ef  niw 
materials  and  consideration  of  <[ur  A  mm,  .nisingoutof  the  transitien  from 
war  to  jwace,  such  as  deiuiibilisal i.iii.  ihc!  future  of  tiniporary  war 
workers,  mea.surcs  to  mitigate  jxissible  urcmploynicnl  duriiit;  the 
transition  period,  and  economic,  problems  in  general.  Al  the  same  time 
there  will  bo  no  delay  in  dealing  with  such  im]i<irtant  c|Uestions  as  the 
cllii^ic-nt  repre.-cntalicin  of  British  manufiu  Inn  rs  abroad,  tho.improve- 


me!it  of  the  .  M-ieij  <  .iiimercial  intelligence  sjstem,  the  exter.;ion  of 
liuaneial  taihii.  hM  industry  and  foreign  trade,  and  the  better  co- 
ordinati--i;i  ,-id  n-iilil  c. a  of  freight  and  transport.  A  condition  of  mem- 
bership is  an  annual  sidiscription  of  £100  a  year,  with  an  obligation  to 
continue  such  subscription  until  .lune  30.  1010.  Applications  for  mem- 
lier.-hip  should  he  sent  to  Mr.  R.  T.  Nugent,  57,  Lincohi's  Inn-fields. 
London,  W.C.  The  E.wcutiveCouneilincludesMe.s.srs.  F.Dudley  Docker, 
<'.  B.  (president),  Wilfrid  Stokes  (Kansomes  &  Rapier),  F.  R.  Davenport 
(Willans  &  Robinson).  A.  W.  Tait  (British  Aluminium),  Hy.  Howard 
(JStcwarts  &  Lloyds),  (iodfi-ey  ('.  Isaacs  and  E.  Manville,  Sir  Vincent 
Caillard  (Viekers  Limitc-d).  Sir  Algenum  F.  Firth,  Bart.,  M.P.,  SirRoiert 
A.  Hadtield,  F.R.S.,  Sir  J  S.  Harmood-Banner,  M.P.,  Sir  Geo.  H. 
Murray,  G.C.E.  (Sir  W.  G.  Armstrong,  Whitworth  &  Co.). 


After-War 
Problems. 


illicial  status,  or  official  intcr- 

I  e  the  efficiency  of  Chambers 

the  appointment  of  a  wliolc- 

ent  of  a  separate  office,   (be 


At  a  recent  gathering  of  the  members  of  the 
Wolverhampton  Chamber  of  Commerce,  Sir 
Algernon  Firtlu  President  of  the  Association 
of  Chamber.-j  of  Commerce,  said  that  in  some  Continental  coimtries 
Chambers  of  Commerce  had  official  status  and  virtually  were  under 
Government  control. 

In  this  country.he  said,  wc  did  uol  \\:n 
ferenee  withour  work,  but  in  onli  I  l"  iim 
of  Ccjmmerce  he  advocated,  where  po--!l. 
time  secretary  and  staff,   the  establish] 

levying  of  an  adequate  subscription,  and  keen  competition  for  the  elec- 
tion of  officers.  'The  war  had  shown  one  thing — that  no  one  of  alien 
origin  should  be  allowed  membership  of  a  Chamber  of  Commerce.  Some 
f!hambers  had  cleared  out  those  members  ;  the  great  thing  was  to  see 
that  no  more  got  in.  They  wanted  the  British  Consular  Service  for  the 
British,  and  there  should  be  closer  co-operation  between  Government 
dejiartmeiits  ai;cl  Chambers  of  Commerce. 

After  refervinu  to  the  aims  of  the  Russo-British  Chamber  of  Commerce 
and  the  l',i  it  i  li  lt;(li.in  League,  ho  urged  the  business  community  to 
recognise  tlie  mi  |M.ri,iii.  e  of  the  Russian  and  (he  Italian  markets.  In 
1013  the  iiiiii.iii  ii:ii!e  of  Russia  was  represented  by  .tl40,t(iO.WiO.  cf 
which- 47  ];cr  cent,  was  done  by  Germany  and  Austria.  Thcice  was  a 
strong  feeling  in  Russia  about  that,  and  if  we  would  help  them  they  would 
wipe  it  clean  off  the  slate.  But  wc  had  to  find  the  means  (o  do  it, and  it 
was  our  duty  as  well  as  (o  our  in(erest  to  do  so.  In  Italy  the  Germans 
had  exploiled  the  markets  most  unscrupulously,  and  now  (hat  Italy  had 
cut  her  connection  with  Germany  they  asked  how  tieir  entor()rises  were 
going  to  be  financed  except  liy  the  British.  To  secure  the  continuity  of 
goodwill  sliown  by  the  Italians  it  was  om-  duty,  even  if  we  did  not  get  an 
immediate  retum'from  our  c^Q'iirts.  to  do  business  with  them. 
*  *  *  * 

Proclamations     published     in     the     "Lcndcn 

Contraband  Cawtte  "  of  (ho  :iid  inst.   add  to'  the  list   of 

of  War.  articles  (o  be  (rcated  as  contraband  of  war.  r.nd 

also  (o  the  list  of  goods  tb.e  importadon  of  which  is  proliibited.      ■ 

The  additional  articles  to  be  treated  as  absolute  contrabar.d  are 
insulating  materials  (raw  and  mantifactured).  fatly  acids,  cadmicm. 
cadmium  alloys  and  c'admium  ore,  and  waxes  of  all  kirds.  ( Paraffin  wax 
was  already  declared  contraband.) 


Import  of 
Goods. 

prohibition  wi 


The  im):ortation  into  the  United  Kingdom  it' 
now  prohibited  of  aluminium  po\\der,  niauufac- 
tui-es  of  bone,  hom,  ivory  and  celluloid.  The 
not  a])ply  to  .such  gocds  as  are  imported  under 


licence  of  the  Board  of  Trade. 

*         *         *         » 

An  Older  in  Council  dated  Oct.  3  makes  addi- 

Control  of  jj^jjg  („  the  Defence  of  (he  Realm  Regulaticua 

Supplies.  emiiowcring   the   AdmiiaKy  or.  Army   Council 

or  the  Minister  of  Munitinis  by  order  to  regulate,  restrict,  or  prohibit 

■  the  manufacture,  purchase,  .sale,  delivery  of,  or  j  aymcnt  for,  or  other 

dealing  in  any  war  material,  feed,  or  stores  of  any  description,  tr 

anv  article  required  for  or  in  ccnneetion  wi(h  prcduction  tkcrcof. 

.      Anv  verson  who  refuses  (o  sell  any  aHielc.  (l.e  .-a:e  whcKof  is  ttfula.c  d 

bv  ai\v  such  order,  he  may  le  required  by  (he  Admirnltv  or  Aimy 

C'oueeil  or  thoMiiiislerof  Munitions  to  sell  it  on  the  (eims  nr.d  subjce(  to 

the  conditions  on  and  subject  to  which  the  sale  thereof  i.sauthori.-cd  ly 

order  ■  Failure  to  ccmpiv  with  any  punision  of  any  sucli  mdcr  or  any 

i-eatiiremcnts  made  thereunder,  ar.d  aiding  or  nbc((ing  any  otlicrrcrson  m 

doim;  anything  which  would  le  a  contravention  of  any  such  oider.  nic 

mad."  oiIc".nces  against  the  Regulations  •,  „,  ,i  . 

It  is  furller  provi.'cd  ihat  the  Admiralty  or  Aimy  Council  or  )  .o 

Minister  of  Munitions  may  by  order  rt..quiie  any  person  ci.gafcd  m  ll:e 

lireduetiou.  manufacture,  pui.hafo,  ea'v,  distrilulion,  Irnn.s]  or(,  stoinf e, 
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or  shipment  of  any  war  material,  footl.  forage,  or  stores  of  any  descrip- 
tion or  of  any  article  required  for  or  in  connection  with  the  production 
thereof,  to  give  such  pirtioulars  as  to  his  business  as  may  te  s)X'cified  in 
the  onler,  and  may  require  any  such  particulars  to  be  verified  as  they  may 
direct.  Failure  to  comply  with  the  Order,  or  the  unauthorised  dis- 
closure or  use  of  any  ii  formation  given  under  this  regulation  is  made  an 
offence. 


IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  ftcpt.  •  :j,  191G,  to  S,  pt.  i'!i,  1916. 

IMPORTS. 

FoucEsTOHE.— /=ran«.-  Elec.  carbcns.  lb  pkts. ;   unenumcraled,  15  pkgs. 
Grjusby. — France:  Une.numerated,  14  cases. 

Liverpool. — U.S.A.:  Electrodes,  154  cases;  insulated  copper  wire,  61  pkgs.:  elec. 
light  carbons,  60  pkgs.:  graphite  electrodes,  2pkgs.;  unenumerated,  102  pkgs.  Spain: 
Elec.  carbons.  34  pkgs. 

London. — U.S.A.:  Carbon  candles,  £783;  wire  and  cable,  £711 ;  telephone  material, 
£1.071  :  elec.  motors,  42  pi:gs.:  elec.  wire,  323  pkgs.;  elec.  machinery.  £260;  unenu- 
merated.£6.110.    Holland:  Elec.  lamps.  1,216  pkgs.  ;  elec.  glow  lamps,  £2.052;  unenu- 
rr.-.ri-. ;.   r2,I~4.     /j,ji:  -   Electro  copper,  22,389  pes.;    unenumerated.    £1,526—459 
■  ^r>',  £5.321  :  unenumerated,  £82.    Sweden:  unenuTner- 
i.  £101.     /van«:  Carbon  candles,  £203;  telegraph 
.    £160. 
ies.29n.o. 
i:  -TWAVFT- r.-.     ,-r,i';.  •■     U:, enumerated.  41  pkgs. 

EXPORTS. 

To  AvsTRAUSifL.— Auckland :   Wire  and  cable.  £610:    unenumerated,   £190.    Mel- 
bourne: Wire  and  cable,  £1 ,556 ;  elec.  machinery.  £3,597;  elec.  meters.  £265;  unenu- 
m»ra*'y! ,  £1 ,047.    Sydney:  Elec  machinery,  £658;  wire  and  cable.  £1,665:  elec.  lamps. 
r  >''  '  -         -   -   -.•--■.  £1,446.      If^H/ng/off.- Wire  and  cable.  £753:  elec.  m.ichin- 
;  1.041.      Lyilellon:  Wire  and  cable.  £974;  elec.   machinery. 
.  >c.     Duncdin:    Elec.  machinery,   £10:    unenumerated.  £635. 
-•It.''      Chriikhurch :  Wire  and  cable.  £54;    unenumerated. 
'     ''^0  :  unenumerated.  £537.    Wcu^js/fe.-  Elec.  machinery. 
£212      Timoru:  Unenumerated,  £23.      Wanganui : 
numerated.  £340.     Inneriargill :  Unen  umcr.ated .  £1 9. 
-fi '.   £135:    wire   and  cable,  £10  ;    unenumerated, 
■      .nenumerated.  £1.818.    fori  Elizabelli :  Wire 
'London:  Unenumerated,  £42. 
KI4.     Tangit'r:  Unenumerated.  £25. 
I,  E?fcS.      Port  Sudan:   Elec.  glow  h.mps, 
"!76.     Suez:  Unenumerated.  £16. 
lerial.  £37  :  unenumerated.  £56. 
i.MEtiJS.— Bombay  :  Wire  and  cihlr, 
.    Blow    lamp.';.    7.000    n,o.  :    elec 
■..■-.v.:,r..   uhfiunif rated,  £1,145.     Warfras.'  Wire  and 
:l.;6;    telegraph  material,  £12 ;    unenumerated,  £415. 

'Ty.  E23.    Dalny:  Elec.  glow  lamps.  554  n.o. 

•1  )'<•;;.-  Wire  and  cable,  £109;  unenumerated. 
rial.  £143.       Colon:    Unenumerated,  £366. 

■  I.  £29. 

:/,  £165;    wire  .ind  cable,  £88;   unenumer- 

'.'I. 

•  JJ9;    unenumerated,  £461.      Paris:   Unenu- 
:u..chiMery,  £3.210.    Boulotne:  Unenumerated,  £67; 

iinery,  £435;  telegraph  material,  £19;  wire  and  cable, 

.yr.»...       ,  ;^.«,^.^.       "If  and  cable.  £206:  unenumerated,  £90. 
Cahala.     /Wunfr-rui .-  fc.jc  machinery,  £1,465.     Toron/o.-  Unenumerated,  £30. 

FOREIBN  GOODS  (duty  paid  and  free). 

5(frf'?<y.-  Glow  l»mt-.  I  (/JO  i,.o.  Cal.ullu:  Unenum.ratcd,  £29.  Dieppe-  Unenu- 
ro««tjd.  £33.  Adelaide  Unmum^a.nrl,  £17.  Alfxondria:  Unenumerated,  £193, 
CaptTofii:  UfMnumer..tr,.£57.  iMui/w..- Unenumerated,  f.24.  Port  Elitabelh'  Un- 
enumerahxl.  £46.    Maurilu::  Unenumerated,  £21.    Melbourne:  Unenumerale.J,  £16. 

.     .    .r,     .  •"  TRANSIT. 

Perlli:  Elec.  Iun(«,  £390. 

Note.— The  Utro  numlwr  of  iurnn  in  tliCBe  omcidlretnmH  under  the 
mUl'-MlInK  hrmlinK  "  utKnumirnlc.l  "  rflato  to  what  in  ili  iicrib.d  ac 
"  elKcUirsl  kotmIi  "  and  "  tlectrical  niatcrinla." 


EDUCATIONAL, 


School  of  Photo  Engraving  and  Lithogiaphy.^Tlie  1910-17  session 
began  on  Sept.  IS.  r';irli<idars  of  classes,  fees,  &e.,  may  be  obtained 
from  Ihe  I'riiuijial  (Mv.  A.  .!.  T.ull).  Bolt-court,  Fleet-street,  E.C. 

BUSINESS  NOTICES. 

The  partnership  bet^\een  \X.  C.  Cilbort,  F.  Rogers  and  E.  J.  Field 
(trading  as  (Gilbert,  Field  &  Co.),  motor  anti  electrical  engmeers,  79 
and  SO,  Statinn-street,  Bnrton-on-Trenl,  has  been  dissolved. 

Sale  by  Tender. — Messrs.  Whoatlcy  Kirk.  Price  &  Co.  have  been 
instructed  l)y  the  Controller  of  the  Electrical  Conipanj-  (Ltd.)  (Mr. 
Jbiurice  Jenks,  F.C.A.)  to  offer  for  sale  by  public  tender,  as  detailed 
in  the  lots  of  the  catalogue,  the  entire  stock  of  electrical  supplies, 
equipment  and  accessories  at  the  offices  and  showrooms,  122-4, 
Charing  Cross-road,  ]jondon,  W.C.  The  stock  includes  generatuig 
and  testing  (Jant,  motors,  arc  and  incandescent  lamps,  fans,  cable, 
insulators,  carbons,  meters,  switches,  electrical  accessories,  &c.,  and 
will  be  on  view  for  two  weeks  commencing  Monday,  Oct.  2,  from 
10  a.m.  to  r>  p.m.  dailv.  Catalogues  from  the  selling  agents,  Messrs. 
Wheatley  Kirk.  Price  &  Co..  46,  Watling-street,  London.  E.C,  and 
at  Manchester  and  Newcastle-on-Tynie.  Tenders  must  be  sent  in  to 
the  firm  at  4(),  AA'atling-strcet,  E.C,  bj'  noon  Oct.  17. 

The  Controller,  Mr.  Maurice  Jenks,  is  prepared  to  receive  offers 
for  the  trade  and  busuiess  connections  as  lately  carried  on  by  the 
Company.     The  C'ontroller  also  invites  applications  for  copies  of  the 
Company's  botmd  catalogue,  jjrice  5s.  post  free  in  U.K. 
.1)  Further  jmrticulars  are  given  ill  advertisements. 

Patent  Development. — The  proprietors  of  patent  Xo.  27.477/101.'?, 
for  "  Improvements  in  controlling  devices  for  variable  speed  d>iiamos 
and  their  circuits,"  desire  to  enter  into  arrangements  for  exploiting 
same  in  this  countrv.  Communications  to  Alessrs.  H.aseltine,  Lake 
&.  Co.,  PalenI  .Agcnl.s,  28,  Soulbanipton-lniilding.-,,  Chamerv-l.ine, 
London,  W.C. 


ArniMronK  0,\\,'x-  (Univen,ity  of  Durham).  Nuwcastlc-on-Tync- 
"'"•  '  /.iiiie.nc.-.|  ..II  S  |.|.  2r,.      Full  |uirlieiiliirH  relalinj- 

'"    "  ''   «''   mi''|inMi(,,|,   iiiHriiiit,   civil   and   elcclricni 

'■"1'"'     'I   'irchilw  Inn.,   iiiiiiing,   inilnlliirKv,   ii((riciilliiri'. 

i.iirr  win,.,.,  aril,  nn  I  <  ..niiii.Tci-  nmy  l«.  ..l.lainiHl  fn.iii  Ih..  wcreliirv' 
Mr.  K  II.  I'rii.ii.  ,M  A. 

Unlvenlly  ol  Brli4)l,  UV  h.iv..  r...<.iv..|  ,.  ...pv  ..f  il,..  Cal.fMJ.r 
..f  III-  Mrr.lii.ot  \V.|„r..r.,-  T.whni.Hl  C.ll,.,,,.,  wlii.  I.  provi.l.;.  mid 
rnaii.li.iii.  i|,r  r.i<  nil ,  „1 1'liKimt.rini;  in  thiH  riiivcfBJIv,  Tin-  .■oiiiHfd 
II..I.I.I.-  ».  hi.|ii.H.  ..r  ,i,„|v  f,.r  1*1. .,n»  iiilni.lniu  I., '.•iiKiiKe  in  .  ivll 

"""'" '    '■'    ••'••'    fc  I    .  .iKl.i.-.riMK,     Tl .•i.iiliiieni    ol    iiiil.,' 

'"""'■  '"11  .I..W.I  for  till'  iliiralii.il  .,|  ihi.  war,  aH 

'"'  I  .iiiunl  (..  f|iiin)(  iiii|K.rliinl  «orl.  in  ...nine- 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Dundee.— The  Klcclricily  Coiiiinitli'c  has  rc|)orted  fh;it  after  tiie 
war  an  extension  of  the  existing  buildings  and  the  installation  of 
additional  gent^rating  ])lant,  .V'C,  will  be  re.piired.  The  ;ip|>roximate 
cost  of  the  extensions  is  put  at  £90,0(10. 

Hebden  Bridge.-  .Application  has  been  made  for  sanction  to  a  loan 
of  1400  f..r  lii.\  iiig  an  additional  cable  to  HauUfoot  Uridgo. 

Heston-Isleworth.  The  Council  have  iitfornied  the  Samueison 
Film  Co.  thai,  piovided  lliey  are  willing  to  jiay  the  Council  .tlioO,  an 
additional  set  of  cables  will  be  laid  to  the  comiKiny's  studios  for 
aliordiilg  an  increased  supply  of  current  thereto. 

The  actual  initial  inist  over  .tStiO  will  lie  borne  by  the  Couniil.  aiid  as 
soon  US  the  latter  aix'  in  ii  position  to  obtain  sanction  f^.m  the  L.ti. 
Board  to  a  loan  for  mains  extensions,  they  will  ix'pay  to  the  lompan.V 
the  actual  cost  ((estimated  at  .t:220)  of  laying  such  portion  of  (he  cable 
n»  may  lie  along  the  public  highway. 

Ilford. — .'\  special  commiltec  of  the  ("'ouncil  reports  that  tl;e 
eleclrical  engineer  (Mr.  A.  IL  Shaw)  has  subniiKed  |iicliiuiiiiiy 
lenders  for  the  provision  of  main  and  substation  planl.  cables  anil 
conduitH  reipiircd  in  cimnection  with  the  scheme  for  the  ulilisation 
of  Iho  steam  at  llie  refuse  dcstniclor,  and  indirectly  augmenting  the 
supply  of  current  to  the  eastern  side  of  the  district.     The  ('.miinitleo 


iinmeiiilH  I  hat  applic.'ilion  be  nuide  to 
borre\v  tlll.OOO  for  tlie  scliemo. 


lu'  L.(I.  I'o.u'd  for  saiM'lion 


Sunderland.  The  Klectricity  and  Lighting  Coiiiniini'c  recommend 
(lie  ('(ir|H. ration  to  carry  out  o.xtcnsions  of  the  ilOloii  road  elec- 
Irieity  woi'kN  al  an  estimated  cost  of  £l.'i,24(i. 

In  a  ri'iiort  by  (he  engini'eriiig  and  nianagcr  (Mr.  A.  S.  lihnUinaul  it 
Ik  Hinted  Hiat  tlu'  ii.MiH,.iily  (or  an  iniiiiiiliati'  i'\(en.''ion  is  <li  ally  ^liown 
l.v  llii'  fai'(  lliat  whi'ii  I  lii'  jai^est  tuibiiie  bhike  down  last  year  tile  works 
ci«Ih  ineieaM'd  by  ,t;t,r.ll(l,  aii.l  Ihe  woiIin  wi'ii'  (lien  running  willioul.  any 
Hliindliy.  Thi'  di'iiwinil  for  eleitrii'iil  eiicrtiy  lliis  gi-owii  ibiriiiK  d'e  past 
I!!  niiindi'^  lo  ihi'  e.\liMit  of  s:i(l  kw.  and  tlie  new  coiiMiini'rs  woiilil  Mum 
iiiiilui  H  hiillier  demand  of  2,A7(I  kw.  Tbe  pix'.'-i'iil  pliinl  wa.M  iiKonedi.-i' 
iniiili<i|liati'  to  ileiil  willt  (lia(  ili'iiiaiid  in  iiilililioM  (o  tlie  pivM'iil  liinil. 
'rlleeiiliiiiiiti'd  eo.Ht  of  (he  e\(i<iiMiiin  was  1)  IT.. 2  Hi.  iiikI  il  was  llitiuv'lil  lllal 
the  new  |iliiiit  woikliiu  nl.  (he  iiiiiiiiiinin  of  co,t(  wiuM  proviili'  lor  iiii.v 
•  .iMi.liwivnee  of  pliinl  ()ia(  iiiiulM  liiive  lo  In<  set  aside  ami  also  for  inteivsi. 
KiiikitlK  land  nil.l  inei.iiie  (iiv  iiii<l  Mtill  leave  ii  niur).'iii  of  prolil  (o  deal 
with  Mie  |.'i'iH'mlili'iiiaiiilNo(  (lie  iiiiili'iliiking, 

Tlw  <' iiiiKe.'  .ie.iili'd  (i.  h'.'iiiiiiiii<iiil   (lie  sihellle  to  til.'  Cuuni  il.  I'Ul 

the  Buemiil  p^i.f  (hi' eii)lil|i'erV  n'p.irl.deiilim;  with  pinsiieetivi'  rei|iiii< 

ll|.'l|(j<,    WIIM  linl  dJHCIlHH'li, 
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GENERAL. 

Aecrington. — A  sub-oouimiKeo  lit'  the  Hlpcl lioity  Committee 
iriiiiiiiu'iids  that  the  mte  of  pay  of  the  following  cla.sse.s  of  em- 
|ilo\e,s  be  iiureased  by  Id.  pei-  liouv. 

Charge  hands,  under  hands,  sul])liate  houtc  and  blow  house  nion.  tar 
skimmers,  firemen,  coal  trimmers,  fitters'  labourers,  day  men  and 
'-'eneral  labonivrs.  All  overtime  is  to  be  paid  at  rate  of  time  and  a  half, 
but  no  overtime  will  lie  paid  in  any  week  to  an.V  man  until  be  lias  worked 
o(i  ordinary  hours  during  the  pit-ceding  seven  daj-s. 

Barnes. — The  Conneil  have  decided  to  accede  to  the  application  of 
the  Harues  Mechanical  Works  for  a  further  sni)))ly  of  100  ii.i>.  It 
\\ill  be  necessary  to  lay  a  special  cable  from  the  electricity  works  to 
llie  premises  at  a  cost  of  about  £1,000.  The  consumers  must,  bow- 
ever,  provide  the  capital. 

Barnsley. — The  Eleetrieitj-  Committee  propose  to  apply  for  an 
cider  to  supply  electric  current  to  Mmnifc  Vernon-road. 

Chester. — The  Council  have  discontinued  the  minununi  charge 
for  electric  current  during  the  winter. 

At  a  recent  meeting  of  the  Electricity  Committee  replies  were  received 
from  19  towns  as  to  minimum  charges.  In  eight  a  minimum  charge 
is  made  to  consumers  (one  for  power  only) :  in  three  towns  there  has  been 
an  increase  of  the  minimum  charge.  Eleven  towns  have  no  authorit}'  or 
do  not  make  a  minimum  charge. 

Eastbourne. — In  future  the  Electricity  Committee  will  charge  con- 
sumers f  hiough  slot  meters  a  meter  rent  of  6s.  per  year,  or  Is.  6d.  per 
cjuarter. 

Kendal. — The  Electricity  Committee  has  decided  to  grant  the 
Manager  an  increment  of  £25  per  annum  from  Oct.  1. 

Kingston-on-Thames.— At  tb.e  last  meeting  of  tlie  Council  the 
cbairman  of  the  Lighting  Committee  (Councillor  Kerrison)  said  be 
felt  bdund  t.i  draw  the  attention  of  the  Council  as  to  what  might 
ha])pen  in  the  future.  They  woidd  not  be  able  to  utili.se  the  Diesel 
engine  until  February  or  March,  and  as  the  new  crank  would  cost 
£1.000  lie  felt  the  fnture  of  the  electric  supply  department  was  luit 
quite  so  bright.  The  broken  crank  was  not  covei'ed  by  uisurance, 
l,ut  that  this  matter  had  now  received  attention. 

Salford. — The  Electricity  Committee  proposes  to  enter  into  an 
agreement  ^^^th  F.  Smith  &  Co.  for  the  supply  of  current  to  their 
l)iemi3es  on  the  following  terms  : — 

The  com-])any  will  guarantee  a  minimum  payment  of  £1)00  \V}r  annum  ; 
all  current  to  be  paid  for  by  the  company  at  the  usual  sliding  scale  for 
(lower;  the  maximum  demand  made  by  the  company  not  to  exceed 
■100  kw.,  unless  by  sjiecial  arrangement  with  the  committee;  the  Cor- 
poration will  lay  tho  necessary  h.t.  cable  from  Blackfriai's  suli-station 
to  the  company's  premises  and  provide  the  requisite  switc^b  culiiele  at 
the  siib-statiiiu.  and  also  the  high-tension  feeder  cubicles  ;  the  company 
will  purchase  the  necessary  transfoimer  and  h.t.  and  l.t.  switcJigcar  and 
provide  a  sub-station  at  their  premises,  but  will  not  consume  electric 
current  between  4  p.m.  and  (i  p.m.  in  November,  December,  .Jaiinary  and 
Fidiruarv'.     The  agit'cment  will  be  for  10  years  from  Dec.  1  next. 

Twickenham.— The  Twickenham  &  Teddington  Electric  Supjily 
Co.  recently  intimated  that  the  charges  for  electricity  supply  for  all 
purposes  wxiuld  bo  advanced  by  a  further  10  per  cent.,  making  20  per 
cent,  in  all. 

The  Clerk  of  the  (Council  pointed  out  that  a  clause  of  the  Council's 
agrecn'<m"t  with  the  company  provided  that  the  charge  forelectric  current 
for  public  lighting  must  not  in  any  circumstarce.s  ex(eed  2id.  a  unit,  and 
the  company  was  so  informed.  At  a  subsequent  meeting  a  letter  was 
rend  from  the  company  alleging  that  the  term  "public  lighting  pur- 
])Oscs ''  referred  to  street  lighting  only,  and  that  that  reading  of  the 
clause  seemed  c;inHiined  by  the  reference  therein  to  clause  :!t  of  tho 
Electric  Lighting  (('lauses)  Act,  1890.  As,  however,  a  court  might  feel 
it.-elf  bound  by  the  definition  of  "  ))ublic  inn])o.?os "  in  the  Electric 
Lighting  Act  of  1882,  it  did  not  propane  to  press  the  point  further,  but  it 
would  be  only  reasonable  for  the  ('ouncil  t<i  meet  it  in  tlio  matter  on 
account  of  the  low  jirice  for  current  and  the  war  conditions. 

The  f'Icrk  has  been  instructed  toreplytliat  the  Council  is  not  prepared 
to  niala-  any  payment  in  excess  of  2Jd.  .a  unit. 

The  Ciiii  11  lis  surveyor  has  been  in  correspondence  with  the  company's 
eugiriciT  icgaidiiig  tho  overhcail  lino  across  the  Mereway  allotments, 
which  was  eii-etcd  uniler  licence  granted  by  the  Council  in  March,  li)ll. 
'I'lic  surveyor  reported  that  the  line  was  ivceiitly  entirely  renewed  without 
pri'vious  notice  h.aving  been  given  to  the  Couma'l,  ami  that  additimial  wires 
had  been  erected  fur  giving  ii  supply  tii  some  engineering  works,  in  res])ect 
of  which  the  eon-jut  of  the  ('ouncil  had  not  been  obtained.  The  High- 
ways  Committee  rccommeiiils  the  Coiin<il  to  give  si\  months'  notice  to 
the  couiimv.v  to  terminate  the  licence. and  that  the  comiiany  he  requii-cd 
to  liike  iIoh;i  iind  re  mini'  1  hi'  wires  at  the  ex  pi  rat  ion  of  the  not  i.e. 

WalthamstOW.  The  Lighting  Committco  has  fixed  the  salary  of 
C.  K  Bridgnuin  and  II.  J.  llalliday  (who  luive  ,beeu  trained  an 
Hwiti'bboard  atfciidants)  at  2.'>h.  per  week  each,  rising  by  half-yearly 
increments  of  2-..  bd.  per  week  to  .'(."is.  Mr.  R.  !<:.  Mason,  a  switch- 
board attendant,  is  to  be  promoteil  to  tin'  position  of  junior  charge 


engineer,  with  an  increase  of  2s.  6d.  per  week,  and  his  maximmn 
salary  increased  to  45s.  a  week. 

Wimbledon. — The  borough  electrical  engineer  (Mr.  H.  Tomlinson 
Lee)  has  been  ant  horised  to  obtain  a  new  governor  for  the  10,000  kw. 
Curtis  turbo-altemator  at  a  cost  of  £80. 


LIGHTING  &  POWER  NOTES. 


illiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

Electricity  in  Collieries. — It  is  rejiorted  that  the  Banknoek  Coal 
Co.  (Boimybridge)  has  decided  to  put  do\vn  electric  generating  plant 
in  ordei'  to  supjily  their  own  electric  power. 

Hospital  Lighting. — Luton  Council  has  sanctioned  the  wii'ing  of  the 
blocks  of  Spittlesea  Hosjiital,  not  at  ]iresent  lighted  electrically,  and 
to  have  electric  radiators  mstalled  if  the  House  Sub-committee  con- 
sider them  d"sirable.  The  Borough  Engineer  is  to  report  ujxm  the 
question  of  installing  private  telephones  between  the  various  blocks. 
Hull. — The  Corporation  have  recenth-  erected  an  electric  derrick 
o:i  the  Victoria  Pier  for  the  purpose  of  lifting  heavy  motor  and  other 
vehicles  from  the  landing  stage  on  to  the  Great  Central  Railway 
Co.'.s  ferrj'  steamers  which  cross  the  Humber  between  Hull  and  New 
Holland. 

Mansfield. — The  Council  recently  ordered  a  2-tou  electric  tipping 
wagon  from  the  C^eneral  Vehicle  Co.,  at  £1,070,  delivery  to  bo  within 
eight  weeks. 

It  was  explained  that  when  they  had  the  vehicle  they  would  be  cus- 
tomers of  their  own  eleetricity  works  to  the  extent  of  £40  or  £50  a  year. 
It  would  take  the  pla(-e  of  four  horses  and  save  some  amount  of  labour. 
The  decisi<in  to  iiureha.se  had  lx«n  come  to  in  tlic  intert:sts  of  the  efficient 
working  of  the  saiiitary  department  of  the  borough. 

St.  Austell.— The  ])olice  have  sanctioned  the  lighting  of  28  public 
lamps  until  10  ]i.m.  The  Council  has  given  the  local  electric  supply 
company  notice  to  discontinue  for  12  months  the  lighting  of  05  of 
the  public  imps. 

Water-power  in  Ireland.— At  the  annual  confei-enee  of  the  Associa- 
tion of  Municipal  Authorities  of  Ireland  last  week  Mr.  P.  .I.M'Andre-ni. 
B.  E..  read  a  Paper  on  the  "  Development  of  Water-power  ui  Ireland." 
In  the  I'ajier  Mr.  M' Andrew  pointed  out  that  in  the  United  Kingdom 
steam  costs  .Id.  to  ^d.  iier  >init  to  lu-oduco,  and  i-cally  costs  the  manufac- 
turer who  uses  it  £15  to  £20  (ler  hor.se-)K)wer-year.  Foixiigu  nations,  such 
as  America,  and  practically  all  Continental  countries,  by  the  use  of  water- 
power  were  getting  ]iower  for  not  more  than  £ti  lier  horsc-powcr-year. 
In  .fanuary.  191 S]  the  author  prepared  a  i-eport  on  the  water  power 
available  in  the,  rivei-s  Sbanuon  and  Erne,  giving  the  approximate  cost 
of  harnessing  the  powers  in  those  rivei-s  as  well  as  the  appnixiniat.; 
ivvenue  to  be  derived  from  the  supply  of  industrial  and  lighting  power. 
The  survey  was  ma<l(!  liv  a  large  staff  of  enguieers  under  the  direct  ion  of 
Mr.  Theodore  .Stevens  and  the  author  as  consulting  engineers.  The  com- 
iiany which  had  nuvdc  the  survey  was  negotiating  for  the  sale  of  the 
power  to  manufactiuei-s  an<l  others.  There  were  .10  (HIO  UP.  available 
in  each  of  the  rivers  Shannon  and  Krne  for  eight  months  of  the  year,  and 
from  20  000  u  p  to  40,000  H.r.  (luring  the  remaining  four  months. 
Unfortunately,  the  Boai-d  of  Trade  had  prohibited  private  Bills  bemg 
promote<l  during  the  war:  but  if  the  Government  wanted  to  improvo 
the  economic  conditions  of  the  nation  it  ought  to  encourjigc  tlu-  develop, 
ment  of  the  natural  resources  of  the  country    and  particularly  of  it~ 


KiO  miles," the  (ireat  Western  Power  Co.  ir,4  miles,  the  Soutbem  IWer 
Co  m  miles,  the  (ireat  Falls  Co.  130  miles,  an.l  the  iMississipp,  Hydre- 
Electric  Co.  144  miles,  while  the  Niagara  &  Victoria  Kails  (ompame.s  also 
transmitted  their  j.owerfor  long  distances.  The  distan.-c  f''>;"i  '•'<'  l*-"'" 
to  Belfast  an<l  from  Doonas  to  Dublin  was  in  ea.h  ease  about  120  rades. 
It  was  the  int.Mition  of  the  Irish  Hydro-Electri(^  Co.  to  transmit  the  power 
by  hi.di-tcnsion  cables  on  steel  towers,  which  w.mld  not  be  subject  to  tho 
same,  climatic  changes  as  in  other  countries  where  .such  work  had  been 
carried  out.  notably  Norway  and  Swd.'n.     No  dithculfy  would  .arise 


r  over  the  distances  Ix-twi-eii  the  resiH-ctixv 
like   Helfasl  and   Dublin.      In 


in  transmitting  the  p< 

.sourees  of  power  and  consuming  

most  of  the  .■ountries  of  the  woiM  (lovermuenls  h.-id  substaidiallv  aided 
developments  of  that,  kind,  and  if  the  Covermuent  "f  the  I  nile.t  Kmg- 
d.un  wassincre  about  placing  the  country  in  a  position  to  co»i,K.|e  wUh 
th<-  fon-igner  it  ought  to  allow  llM).-e  pix'pared  to  put  their  money  into 
und.rfakings  of  that  kin.l  to  1...  in  a  position  to  put  their  goinls  ml  lie 
market  as  soon  as  possible,  and  therefore  ought  to  re  nx  immedi.^lely 
the  .-oiKlitions  imposed  by  the  Committee  apiiomtcd  on  the  is.s,.,.s  of  tivs  i 
capital.-  The  author  ].oint,d  out  tile  varimis  i.urpoMS  (in.  ji.Iiml'  agriciil- 
ture)f"rwhichele<tricalpowercouldbculili.-^cd.  Besultsofexijeriments 
on  eleetro.eulture  had  been  most  remarkable,  while  the  ii.-e  of  c|.-ctncitA 
for  iMcubator.s.  .^-c.,  had  bad  a  decided  .success.  Tho  aulho,  n^laMl  ho 
memliei-s  of  the  confi  n'lice  to  impress  upon  their  re.siK'ctive  lioaiils  llio 
absolute  nciv.ssity  for  a  d,-termined  ctTorl  to  bring  ..bout  the  exe.uliou 
of  the  .scheme. 
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TRACTION   NOTES. 


He  found  that  the  slipper  brake  was  off  and  that  was  probably  done  when 
Talmer  backed  the  ear  up  the  hill,  and  lie  must  have  omitted  to  ])Ut  it  on 
again  when  tlii-  lanami-  lo  a  standstill. 

North  London  Railway. — The  Richmond  and  Kcw  electric  train 
Gcrvice  was  iuaugurated  on  Sunday  last. 


Croydon. — The  fare  on  the  Thoniton  Heath  High  street  and  t'lc 
"Greyhound"  (Croydon)  route,  which  ivas  forinerlj- Id.,  but  recently 
increa.scd  to  2d.,  ha;;  no'i*"  been  reduced  to  IM. 

Edgware  and  Hampstead  Railway. — The  Board  of  Trade  has 
granted  an  extension  of  a  year  for  completing  certain  specified  works 
and  for  the  exercise  of  powers  of  purchase  in  cormection  with  thiG 
undertalcing  as  set  out  in  the  Acts  of  1902,  1909  and  1912. 

Edinburgh.  Air.  J.  B.  Hamilton  (Leeds),  Mr.  J.  A.  Brodic  (Liver- 
IMjol)  and  Mr.  A.  H.  Campbell  ( Burgh  Surveyor,  Edinburgh)  have  sent 
in  their  report  to  Edinburgh  Corporation  on  the  method  of  traction 
to  be  adopted  on  the  tramways  after  the  expiration  of  the  tramway 
tomjjany's  lease. 

The  rv- j)ort  (which  consists  of  over  £0  pages)  has  not  yet  been  published, 
and  the  Town  Clerk  has  teen  a-sked  to  present  a  summary  of  it  to  the 
Tramways  Committee. 

Hanwell. — At  the  meeting  of  the  Council  last  week  it  was  reported 
that  the  London  L'nited  Tramwajs  (Ltd.)  proposed  to  taku  up  the 
rails  in  Lower  Bo.itonroad  for  repairing  purposes  elsewhere,  and  had 
asked  that  that  action  should  not  be  considered  as  an  abandonment 
of  the  line,  which  is  at  ])resent  unused. 

This  action  is  <hie  to  the  dillieulty  in  obtaining  new  Jiictals,  and  (he 
fompany  promised  to  reinstate  the  disturbed  line  within  two  years  of  11  c 
termination  of  the  war. 

It  was  decided  to  assent  to  the  projiosal. 

niord. — The  tramways  manager  (Mr.  L.  E.  Harvey)  reports  that 
the  jKilice  aut-liorities  have  now  definitely  decided  to  press  tramways 
to  carry  out  the  new  lights  on  vehicles  order  to  the  fullest  extent,  and 
two  white  lights  in  front  of  the  car  (at  the  cxicmo  comers),  and  cnc 
red  light  at  the  extreme  off-side  comer  at  the  rear,  have  now  to  1  :c 
shown. 

In  order  tc  comply  with  the  order,  Mr.  Hancy  is  fixing  a  considerable 
numl«r  of  carriage  lanterns  purchased  son'c  lime  ago.  In  addition,  be 
has  found  it  nctes.'-ary  to  buy  about  half  a  mile  of  twin  wiie  and  15  do/en 
hfiecial  lani]M  and  lttmj)-lioIder.s.  The  work  will  cost  at  least  £i30,  ai  d 
coiutiderablc  alteration  will  ha\e  to  I.c  made  to  tl>o  wiring  of  the  cars. 

Leyton.- - Tlie  Tramways  Manager  han  been  authorised  to  alter 
the  lights  on  the  Iriimcar;!  to  conform  to  new  lighting  regulati<na. 
The  cull  is  estimated  at  £.1/). 

The  (inat  Ku>>li-ni  Kailway  Co.  has  infoimrd  (be  Coiindl  that  (bey 
pr<>|x>-r-  lo  Hln'r|>ih>  n  the  aiiiniadies  to  Ihe  bridge  cam-irg  Lea  End^c- 
p.nd  over  lliiir  milway.  ar<l  I  hat  llw-ir  principal  engineer  was  of  opinion 
thai  till-  )ii<.piRidwork  was  nndertd  i.cic.'-.-aiy  owing  to  the  cars  on  Ihe 
lmmuny.'<  over  llii-  hrid(;e  a|i)iionehc»  Icing  mov(d  by  electric  po  er, 
ai  d  ini|iiirinii  whillur  the  C<iiincil  would  ailniit  liability  for  payment  of 
I  111  i\(.  Ill-  lo  wliii  )i  ll]i-  lonipany  will  I  e  jnit. 

I  li>-  1.1  lmI  ai  'I  rarlinmciilaiy  (Vmroittic  is  to  report  rn  lite  malU  r. 

Newcastle-on-Tyne.-  The  Tramways  Committee  is  appealing 
,ii;,iMi>.l  I  be  .!■.  (•  .iiiienl  of  the  tramways  undeiiaking. 

Newport  (Men.;  .\n  uniii:iial  Iramear  ac<  idcnt  ocnirred  (,n  Stow 
Hill  1,11  .'-.iliirrlay  evcMiiig,  but  thr-  preciii<-  eaunc  i;i  not  yet  known, 
mi  one  of  the  driven;  i:i  loo  ill  In  I.c  iiilerroguleij. 

It  would  apiH'ut  Ihiil  one  o(  llii-  cant  got  into  llio  loop  on  Ihe  down 
jounicy  Willi  llie  Mciiiil  ngniiifl  liiui.  iikI  n«  lli«  iiiiill  of  a  lollision 
•w  •'!  tlic  I  iir.  wiin  kiKX'ki'd  -.lightly  oil  Ihe  line.  The  driver  of  Ibis  (  ar 
)ip>m|illy  ui.|ili.-l  III-.  I.ral.1..  and  pnveiiliil  it  fn.iii  moving  furl  her  out - 
»""■'         ' '"  'l"iiro|  ih iicri'urd'iiliiier,  who  i»  ill  and  who  isallcgid 

•  mIIkI  Iiih  iiir  lo  ateerlniii  ll xleiit  of  Ihe  damage  and 

1"  •   car  MimiiiencMl  lo  move,  anil,  gaining  spei-d  willi  ll»' 

M"  '"I   "''I'   ""    "Iher  lar  for  Ihe  tecoiiil   lime.      On   Ibis 

'■  ■  "'Hikiil  clean    imroKH  the  Iniek.      la'nier 

"''  .  but  wu"  pinned  between  the  cnrar.d  Ihe 

»  ■vemenl.     The  <  ar  >liennil  about -I  ft.  In 

•'  I  I'  of  Ihe  wall,  ai.d  ic'ltlid  down  on  lop  of 

•  '  'd  it  overliiniing  >einplilely.  Jiolli  ciiix 
»'  '■  'he  cii|li>iuii,  but  all  the  piotengoni  weie 
*■■  ■ 

.Moori'.  Ihi'  I.oiouk))  e!f(  IrienI  enuinier.  wnn  on  the  ^pol 

'''  'it'  1    'I  ;ii,   li.iiir     I  r I„  ,,    ll,..    ,,  ,.,|.    ,,f  I,  moving 

.illeliig 


A  lot 


1 1  rive 

alien 

dill. 

All 

I  iiid 


1  •  ll-  II' 111  men. 

Iliii  aicideiit   111  nbiifil  niinilidnern  on 

.lelliiil  diiver,  Iml  wiih  piolinlily  nnejleil 

'  I"  finiiiil.  ni  <l  wni.  nimioiiK  lo  no  how  the 

d.      III   liln  oiiiiiiiii   Ihe  iniiM'  of  the  ear 

■  li»viiigl|,«ii  litiiiiKliMo  n»laii(li.tillin  Ihe 

|.i.,b,*bl^  dm  tt,  J'i»'nnT|iol  ImvliiK  IiIk  nir  bmke  priperly  on. 


FOREIGN  NOTES. 


Hydro-Electric  Power  in  France.— A  recent  issue  of  tb.e  ■  Echodcs 
Mines  "  gave  particulars  of  hydro-electric  developments  in  France. 

The  war  and  tb.e  dearcess  of  coal  have  given  a  marked  impetii.-;  lo 
enterprises  of  this  character.  Lists  of  stations  in  operation  and  in 
progress  or  projected  are  given.  The  electrical  energy  is  used  for  power 
and  lighting,  but  especially  for  electro-metallurgical  andelecti-o-chemical 
purposes.     The  following  lists  arc  not,  however,  complete  : — 

Completed  Ixst.mj^vtions.  Horse-power. 

St.-Georgcs-de-Commiers  Station  (Grenoble)  25  00O 

St.-Ger%-ais-sur-Lerc  Station  (Grenoble)  20,000 

Saut-du-.Moine  St.ition(Pont-de-Claix Works) 15,000 

Bracinfeiienr  ((JiviioWc  Works) 15.000 

Veneon  .Station   10,000 

Basse-IsCre  Station  10.000 

Verncs  Station  (Livct  Works)  3,000 

BtTILDINO  AND  PROJECTED. 

L'Eau  d'Ollc  Station  (River  d'Allemont  Works)...  15,000 

B'Arvillard  Works 13.000 

Laraue  Works  (Durance)  10,000 

Siqit  Lauv  f-'tation  (Fond  de  France)  Works 8,000 

Curtillard  Works  4,400 

Balme  Worlis 4,000 

Tarentaisc — Aigue   blanche    Fall   (Meyrct   Bou- 

chaver)    20,000  to  40.COO 

Sainte-Fav  Fall  (Schneider)    20,0C0 

Maurienne— Ai-c  Fall  (French  Nitrate)  12,000  to  16.000 

Neuvaehe  Fall  (Delamarche)  15.000 

Durance-  Carhans  Fa'l  IT.liOO  to  lid.OdO 

.Serrc-l'oncon 15.0(iii  i..  r.(i,(!(  0 

Baffc-Duranoc  Fall 2o,mio  i"  .".o.iidd 

Manoske  Fall 35,(Mio« 

Feet  Kail    a.'i.OlloM 

(~;h.ateau  Arnoux  Fall   Ki.OOO^ 

I'ns'es  Kail  " 15.000 

.Savines  Kail   15,000  i 

Norway.  —It  i;;  rej  orled  Ihiit  extensive  deposits  of  mohbdcnum 
have  teen  dLseovered  en  f.arms  near  Mandal,  and  have  1  ecn  taken 
over  by  a  comjiany.  The  production  is  at  the  rate  of  about  ."l  tons 
weekly. 

The  prohibition  of  ,liily  1 7.  191 5,  of  the  export  of  copper,  &e.,  has  I  e en 
revii-cd  and  extended,  and  since  Sept.  .'i  it  has  1  cen  prohibiUd  lo  exiort 
lopjer,  unwrought.  copjer  ore  ;  pyrites  of  sulphur  containing  copper: 
alloys  of  copper  wit  )i  lomnion  metals,  nnwi  ought  ;  scrnpof  n.p)ierand  of 
cop^ier  aloys  (bai-s,  &e.),  copper  and  alloys  of  copper  witli  comnmn 
metals,  wrought,  plates  and  rilibons  ;  rods,  lollid  wire:  drawn  wire: 
<up-shaped  materials  for  Ihe  manufacture  of  cartridges:  lolls,  rivets, 
nail.s,  tubes,  elolli;  ..-haped  pieces:  wii-e  twisted  into  ropes,  or  cables 
wllhout  insulation,  fillid  with  mantle,  ainioniid  or  unainioimd,  al;o 
cables  eoveri'd  with  insiilal  ing  materials  of  all  kinds  ;  eastings. 

Russia.--"  Lloyd's  Li:;t  &  Shipping  Cazette"  states  thai  in 
Kuroi)can  Hiiiisia,  ii).liidlng  L^inlaiid,  and  in  the  Ur.al  and  the  Can 
enHUii,  tho  iitilisable  Indiaiille  ]:ower  i;;  estimal.d  at  about 
lO.dOO.flOO  kw. ,  while  ll-.o  anioniil  utilised  is  onlv  between  1  SD.OOO  kw. 
iind  220,001)  kw. 

According  lo  an  Italian  ii  port,  the  ticrmans  i.egle.li.l  to  ile\eliip 
l{iiN..<ia'H  walcr  weallh  in  order  lo  ))ren.ne  a  market  for  llair  own  niaiiii- 
facluros,  and  the  Fivnch  ai.il  Hrilish  have  abslaiicd  from  af>isling  to 
develop  Kucsian  industries. 

The  RlUnian  imports  of  (Jerman  elci'trieal  goods  tepIr^entcd  in  lit  9 
nOO,C(!0,  nod  in  lOl.'l  il  70(1,(1(10.  The  war  has  forced  Kn^siM  to  icek 
oilier  suppliers,  but  Knjiland  has  not  been  able  or  willing  to  take  npy 
(lartieular  intere.Hl  in  Ibe  market.  The  (ieimars  exported,  lo  Unicia  in 
11113  12-0  per  cent,  of  Ibeir  whole  exports  of  elcdrical  miichii  es,  while 
Knglnt.d  lenl  only  2-7  ^er  (ciil.  of  b.ers.  (leinuiny  sold  (o  J<ll^^ia  (Ij 
timcB  more  (han  Ki.g'nid.  The  Knglii-h  will  not  e'ontidi'r  llie  niiuket. 
probably  Iciaiiio  of  Ibe  repulation  for  coinmeiiial  puncliia'ity  of  Has- 
I  inrH  noticing  pood.     This  lelief,  however,  is  erioneous. 

J>liicrien!i  apiitd  ha\<.  a'leady  taken  orders  for  considerable  (|UHntili(S 
of  lelogm]  ll  aid  leUplioi  e  ap]iuiatiiH  ai  d  i(ip]erwire.  'I'leie  is  asliong 
I'emiir.d  forminll  molor»  of  fn  ni  J  ii.i-.  to  4  ii.i'.,  forctiu.  ational  eleclrie 
iippliai-u'd.  for  X-niy  iippiiialiiH,  aid  eM'iy  kind  of  eleilric  niatciial.  A 
month  ago  it  wan  impivfibli.  lo  pun  June  a  bat  lei  v  lell  in  I'd  i  eg  i  ad,  aid 
llii.  ItiiKHinii  iiiHiket  can  iilMublnigi.  Mijipbes  in  tiie  fiiluic,  Tbnc  liftlis 
of  ItiifKlaii  1  iipilal  has  li  dei,il  hen  olTenil  lo  Anieiicnn  llinis  if  they  Mill 
conlriliiile  Iv...  lillliH.  in  oitler  lo  eHliibliKli  maniifaeliires  in  Hii.',"ia.' 

Swedish  Exports.-  Tlie  .Swedish  (lovernmeiil  has  prohibilcd  li.e 
export  of  (ill  coji|  er  and  niekel  ore,  Healing  wax,  iVe. 
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MISCELLANEOUS  NOTES. 


Enemy  Firms  Wound  Up.-'l'lc  I'canl  i.f  Trade  \w.:  .ndricd  tic 
winding  up  of  2\H  hiisiiieKses  controlled  by  alien  enemie:;. 

The  latest  list  inclndos  Solas  Co.  (Ltd.),  5,  Nowca.stle-street,  Hulme, 
Manchester,  manufacturers  of  installation.s  for  lighting  and  heatu-,g 
(Controller:  J.  P.  Ganiett,  lit,  Brown-streot,  Manchester):  Fe'.d  Bros. 
&  Co.  (Ltd.),  432-43:?.  Mansion  House-chambers,  Queen  Victoria-street, 
London  E.C.,  manufactui-ers  of  electric  wires  (Controller :  J.  E. 
renival.  6,  0:d  Jewry-,  E.C.). 

Inquest. — At  Peak  Dale,  Ecrbyiihirc,  cu  the  29th  ult.,  an  inquent 
way  held  cii  Tom  Bennett,  a  wagoner,  cmjiloAed  by  the  Buxtcn 
Lime  Firm:;  Co.,  who  rt'aa  fomicl  deail  in  a  tunnel  on  f^'ept.  13. 

The  inquiry  was  attended  by  Mr.  CJ.  Scott  Ram,  H.M.  Electrical 
Inspector  of  Factories,  and  by  Mr.  C.  D.  Mottram  and  Mr.  W.  J.  Charlton, 
Inspectors  of  Mmes. 

A  witness  who  saw  Bennett  'j-ointr  t trough  the  tunnel  with  empty 
wagons,  said  the  tunr.cl  was  al  cut  7."p  yii-   long. 

Mr.  Thomas  tiuy  tiriftiths,  ilirtrn  al  riighieer  of  the  company,  said 
that  the  particular  line  of  wiring  wa,-^  llicrc  hefore  his  time  and  it  was  to 
provide  light  for  the  tunnel.  It  was  taken  from  a  line  they  had  fcciUng 
the  motor.  The  current  was  500  volts.  Tlio  lighting  was  discontinued 
in  April'last.  owing  to  a  convei'sation  witness  had  with  Mr.  Ram.  Witness 
went  round  and  told  each  man  not  to  touch  the  switches  or  lami)liolders 
until  tho  system  of  lighting  was  revised  or  altered  in  some  way.  He  took 
t  he  further  )irecaution  of  havmg  tho  wire  cut,  and  the  fu.?os  in  some  cases 
removed.  In  some  cases  ho  took  the  ligliting  wirc  away  altogether.  The 
length  where  the  wirc  i)as£ed  through-  tlie  piiie  was  overlooked  in  cutting 
away  the  current.  Notice  was  posted  u]>  in  the  shop.  Having  made 
fhis  error,  and  not  cut  away  that  line,  he  was  led  to  understand  there 
was  no  light  in  the  tunnel,  because  complamt  had  been  made  to  him 
about  the  absence  of  lights  as  recently  as  a  fortnight  before  the  accident. 
It  had  teen  decided  to  get  transformers  to  bring  tho  voltage  down  from 
500  to  SO.  The  transformers  had  been  ordered.  He  was  upset  to  find 
the  man  had  teen  killed  at  a  place  he  thought  was  "  dead.'"  He  found 
that  circuit  was  put  on  a  motor  circuit.  He  had  stopped  the  shop  lights, 
he  cut  the  wires,  and  he  thought  he  had  cut  ofi  the  current.  The  wire 
had  a  "  kink  "  in  it,  and  in  tho  course  of  time  the  voltage  would  break 
down  the  insulation,  and  cause  it  to  get  on  the  pipe.  That  would  be 
enough  to  make  it  alive. 

The  verdict  w:is  :    '"  Killed  accidentally  by  an  electrical  discharge." 

Light  and  Coal  Economies. — The  National  War  Savings  Committee, 
in  co-operation  with  the  Board  of  Trade,  has  issued  appeals  to  all 
hou-oeholdcrs,  and  especially  to  the  well-to-do,  to  exercise  tho  greatest 
economy  in  the  us?  of  (  oal,  gas  and  electric  light. 

It  is  i)ointcd  out.  that  for  the  purposes  of  the  war  coal  is  an  asset  of 
supreme  value.  The  requirements  of  the  Navj%  the  munition  works,  and 
the  factories  engaged  in  the  production  of  war  material  are  constantly 
increasing ;  the  needs  of  our  Allies  are  as  urgent  as  our  own  ;  and  the 
maintenance  of  exports  to  neutral  countries  was  never  of  greater  import- 
ance. No  substantial  increase  of  output  can  be  o.xiJected  during  the 
coming  winter,  and  there  is  only  one  way  in  which  the  exigencies  of  the 
situation  can  be  met;  all  householders  must  restrict  their  purchases  to 
tho  lowest  possible  minimum.  In  particular,  a  considerable  saving  must 
l)e  effected  by  those  w-hose  consumption  is  relatively  large,  and  to  whom 


one  or  two  fires  h'ss  would  mean  nothing  more  than  the  sacrifice  of  a  little 
comfort  and  convenience. 

Coal  can  bo  saved  directly  as  fuel  and  indirectly  as  light.  If  the  house- 
hold consunrption  in  botli  forms  were  reduced  by  even  one-tenth  the 
quantity  available  for  national  needs  and  for  export  would  I)e  increased 
by  three  or  four  million  tons  a  year. 

Trading  With  the  Enemy.— Tiic  'Loudon  tiazette'  of  S«pt.  29 
contains  lists  of  firms  removed  from  the  statutory  list  of  firms,  &c., 
in  the  Netherlands,  Netherlands  East  Indies,  Portuguese  East 
Africa  and  Sweden  with  which  trading  by  firms,  &c.,  in  the  United 
Kmgdom  is  prohibited  ;  and  alterations  to  names  and  addresses  in 
the  lists  of  firms,  &c.,  in  Bolivia,  Brazil,  Denmark,  Netherlands  East 
Indies,  Nonvay  and  Sweden  with  which  trading  is  prohibited. 

Tribunal  Cases. — At  Accrington  last  week,  the  Borough  Electrical 
Eugmeer  applied  for  five  employes  at  the  electricity  works.  i* 

Capt.  Hakwooii  told  the  Tribunal  that  the  cases  came  before  the 
Advisory  Committee,  but  on  account  of  there  bemg  three  youn"  men 
under  30  years  of  ago  among  them  they  declined  to  have  anything  to  do 
with  them.  They  felt  strongly  that  the  management  of  the  electricity 
works  ought  to  get  older  men. 

Tho  Engineer  said  there  were  good  grounds  for  making  all  the  applica- 
tions. The  first  one  (aged  25)  had  teen  in  the  Territorials,  was  sent  out 
to  Egypt,  and  was  there  until  last  Ajiril,  when  he  became  time  expired. 
Okler  men  had  been  tried,  but  it  was  found  they  were  physically  unfit. 

t!apt.  Harwdoo  :  What  will  hapjien  if,  as  an  M.P.  is  proposing,  all 
young  men  up  to  25  or  30,  whatever  they  are  doing,  shall  be  called  up  ? 

The  Town  Clehk  :  They  will  have  to  do  without  light  and  power  in 
Accrington,  that's  all. 

Conditional  exemption  was  granted  to  all  the  men. 

Tribunal's  Exemption  Conditions.— At  the  House  of  Commons 
Committee  of  the  Appeal  Ti'ibunal  last  week  it  was  held  that  they 
had  power  to  order  a  man  to  wliom  they  granted  exemption  on  the 
ground  that  lie  was  in  a  certified  occupation  to  join  a  volunteer 
training  corpc. 

The  Chaibmas  said  we  think  it  is  in  the  national  interest  that  we  should 
have  that  power,  and  we  shall  go  on  exercising  it  until  we  are  stopped. 

Thf^  priint  wa-  raised  by  Mr.  R.  C.  Hawkin,  who  appeared  for  a  mecha- 
nical aiil  •  I.  Ill'  al  engineer  named  R.yan,  and  contested  tho  condition 
impo-rd  ii  il"  l'i;al  tribunal  in  granting  him  temporary  exemption  if  he 
joined  the  volunteers.  Counsel  argued  that  the  tribimal  illegally  im- 
posed the  condition,  as  Mr.  Ryan  was  in  a  certified  occupation,  and  the 
fact  that  ho  was  reserved  was  sufficient  in  itself  to  obtain  for  him  ex- 
emption. 

The  Chairman  said  :  "  It  is  quite  clear  that  if  a  tribunal  is  satisfied  by 
eWdenco  that  a  man's  principal  and  usual  occupation  is  one  of  the 
certified  occupations,  then,  unless  due  notice  has  been  given  by  the 
military  representative  and  the  regulations  have  been  complied  with,  the 
tribunal  has  no  option  but  to  grant  exemption.  They  were  quite  satisfied 
th.at  they  had  power  to  order  a  reserved  man  to  join  tho  Volunteers. 

The  tribunal  gave  Mr.  Ryan  two  montlis'  freedom  from  tlie  Volunteers 
as  well  as  exemption,  and  told  him  that  at  the  end  of  that  jicriod  he  must 
join  a  V.T.C. 

War  Relief  Funds. — The  war  relief  finids  of  the  employes  of  the 
India  Rubber,  Ciutta  Percha  &  Telegraph  Works  Co.  now  amount  to 
£1,500,  and  regular  donations  have  been  made  to  the  Prince  of 
Wales'  Fund,  Briti:ih  Red  Ooss  Society,  Belgian  and  Serbian  Relief 
Funds  antl  the  Anglo-RmisiJin  Ifosiiital  at  Petrograd. 


TENDERS    INVITED. 


iiiiiniiiiiiii 

Telephone  and  Telegraph  Material,  &c. 

Tenders  are  invited  up  to  Doe.  22  for  the  supply  to  the 
AusTRALi.vN  CoJiMONVVKALTii  Poslina.ster-General's  Dcpt., 
State  of  Western  Australia,  at  the  Telegraph  Ofiice,  Eucla,  of 
'340  Accumulators,  with  associitted  apparatus,  as  per  schedule 
Ifo.  492.  Specification,  &e.,  from  tho  Commonwealth  Offices. 
London.     .SVc  nlxn  nil  firlrniixcnirnt. 

Tenders  are  invited  ( uj)  to  Nov.  15)  Ijy  the  Postmasfer-(  leneral'' 
Dept.,  State  of  South  Australia,  for  tho  supply  and  erection  at 
the  telephone  exchanges  of  Glenelg  and  Brighton,  of  Automatic 
Switchboards  and  all  associated  apparatus  (as  per  schedule 
No.  420).  Tender  forms,  &c.,  from  tho  Commonwealth  t)llices, 
72,  Victoria-street,  London,  S.VV. 

Tcnder.T  are  also  required  by  ."(  p.m.  Nov.  S  f<ir  Ihc  r.npplv  of 
Accumulator  Parts  (100  positive  and  24  negative  plates)  to 
the  AusTiiAi.iAN  CoMMDN wealth  Poslnmster-( Jciicrars  I'cpl., 
Perth  (W.A.).  (Schedido  No.  .527.  W.A.)  Specifinalion,  &c., 
from  th(^  Deputy  PoKtmar.ter-Opnoral,  I'erth,  Western  Australia. 


Illllllllllllllllllllllllllllllllllllllll 
Turbine-driven  Pump. 

Mancukstku  Cor]HUation  n'(|nire  tcnder.n  by  HI  a.m.  l»et.  9 
for  the  supply  and  ei-ection  al  IJIooni-strcet  station  of  (hie  Steam 
Tiniiiiu'-drivrn  Boiler  Feed  Pump.  Specification,  &c.,  fnuu 
.Mr.  F.  K.  Hughes,  Town  Hall.  I\I  uuhcsler. 

Coal  Transporter  Plant. 

Tenders  are  invited  for  the  sup|)ly.  delivery  and  erection  in 
Melboi-rne,  of  a  C<ial  Transporter  I'lant  of  the  travelling  tower 
tyije  and  electrically  oi;eralcd.  Tender  form  with  specification 
can  bo  obtained  from  the  agents  for  the  Jlelbourne  City  Comicil, 
Mesar.s.  Mcllwraith,  M.Eaclinrn  &  Co.  Pp'.^-  (Ltd.),  Billiter- 
squarc•building^•,  Limdim,  E.C.     Tendei-s  by  noon  Dec.  11. 

Tramway  Material. 

.IdiiANNivsmiHO  (Transvaal)  Municipalily  requiixi  toiulers  by 
iiotn  Nov.  ti  for  su|iply  of  IS  (Jrooved  12  ft.  I'oinl.s  aiul  24 
(iroovcd  9ft.  Points  ami  six  Ordinary  Crossings  (lontract  Nr. 
171).  Speeiliealions.  Ae,  from  ll.e  Muiiieipal  IMliccs  (liooin 
.')3).  .loliannesliurg. 
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Electric  Lighting. 

BAiXYMEyA  Guardians  require  tenders  by  noon  Oct.  7  for  the 
Electric  Lishting  of  two  new  .innexes  at  their  fever  hos|ntaI. 
Forms  of  tender  from  the  Clerk. 

Electric  Time-releasing  Mechanisms. 

Tlie  X'ictorian  Railway  Commissioners,  Sjjencer-street,  Mel- 
BorRSE,  invite  tenders  (by  11  a.m.  Oct.  18)  for  the  supply  and 
delivery  of  Electric  Time-releasing  Mechanisms  (KH)  with  two 
normal  and  two  reverse  contacts,  and  50  with  four  normal  and 
four  reverse  contacts)  for  automatic  signalling.  Specifications 
from  the  Commissioners,  Spencer-street,  Melbourne. 

Steam  Tubes  and  Fittings. 

Thf  I  oMiiis.^ioNER.s   OF  H.M.  WoRK.s,  &c.,  require  tenders 

liy  1  1  a.m.  Oct.  12  for  the  supply  of  Steam  Tul)cs  and  Fittings. 

Forms  of  tender,  &c.,  from   the  Controller  of  Supplies,  King 

Charle.s-.stre<'t,  Westminster,  S.W. 
Converter  Plant,  Batteries,  Booster  Plant  and  Switchboards.        '• 

Syiinev  (N.S.W. )  Ciinniil  require  lenders  by  :!  |).m.  Jan.  22 

for  (A)  Convcitir  I'lant  (three  phase  to  c.e.),  (b)  TVo  Storage 

Batteries,  with  switihes  and  accessories,  (c)  Booster  Plant,  (d) 

I.t.   e.c.    Swilchboartls.     S|K'(ilication,    &e.,   from   the   tieneral 

^lanager  of  the  Electric  Lighting  Department. 

Electrical  Sundries. 

'I'lic  .Mkrsky  Railway  Co.  requii«  tenders  by  noon  Oct.  12 
forsnpi>lyof  Klectrical  Sundries,  &c.     Form  of  tender  (No.  12) 
from  the  Manager  and  Secretary,  Central  Station,  Birkenhead. 
Carbon  Brushes. 

■bih.iiuK'sburg  MunieijKil  Council  rccpiire  tenders  by  noon 
Xo\.  27  for  the  sup]ily  of  12  gross  of  Carbon  Brushes  for  Elec- 
tric -Motors.  (Contract  Xo.  178.)  Spe<-ifications,  &c.,  from  the 
Controller  of  Stores,  Municiital  Offices,  .lohannesburg. 

illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^ 

m  TENDERS  RECEIVED  AND  ACCEPTED,  m 


I;m'KIN«;.  The  f.illi,«iiig  leiidcr.s  have  htcii  acre|itcd  by  the 
Irl.   ti  Council  :— 

-  i<  Hrof.  &  Co..  c.h.t.  cables.  fl.!113.  1I.«.  9(1.  :    General  Electric 

I  I,  iiT,  .iMil  .-111.  slatioii  swilcliu'car.  £SSS  ;     Unish  Co..  transformers. 

I". 11  :    l!.il«..ik  ,V  WiN.'N.  rh.iiri-LTMt.    -t.ik.i,  >.i;o-.'. 

Illlllllllllllllllllllllllllllllllllllllllllllllli 


Salford. — The  Tramways  Committee  have  accepted  the  tender  of 
Isaac  Bentley  &  Co.  for  six  months'  supply  of  oils  and  paints,  at 
about  £600.  ' 

The  Electricity  Committee  has  accepted  the  tender  of  the  Britii-h 
Wcstinghouse  Co.  (at  £275)  for  equipping  a  blank  cubicle  witli  li.t. 
.switchgear,  together  with  the  necessary  control  par.el,  in  conucetion 
with  a  1,000  k\v.  rotarj'  converter  recently  suppUcd  by  the  firm. 

St.  Asaph. — The  Guardians  recently  accepted  the  tender  of  the 
Premier  Accumulator  Co.  for  the  supply  of  new  accumulators  at 
£229.  Last  week  the  Clerk  reported  that  the  company  had  m  ritten  to 
say  that  they  had  made  an  error  in  their  estimate,  and  that  the  price 
should  have  been  £2.57,  with  £16.  5s.  j>er  aimum  for  maintenance. 
The  Special  Committee  had  considered  all  the  tenders  afresh,  and 
recommended  the  acceptance  of  the  tender  of  the  D.P.  Battery  Co. 
at  £256,  including  free  maintenance  for  the  first  year,  and  £17.  12s. 
per  annum  for  subsequent  maintenance,  and  this  was  agreed  to. 

(Jr.ASGow. — The  Tramways  Committee  has  accepted  the  tenders 
of  Pirelli  (Ltd.),  for  v.i.r.  cable,  and  of  Miller  &  Co.,  for  chilled  iron 
brake  blocks. 

Ayle-SBUKY. — The  Council  has  accepted  the  tender  of  the  Chloride 
Electrical  Storage  Co.  for  the  mahiteuance  of  the  battery  at  the 
electricity  works. 

SiTNDEBLAND. — The  Corporation  have  placed  an  order  for  the 
sujiply  of  50  steel  boiler  tubes  with  Messrs.  Babcock  &  Wilcox. 

Commonwealth  Contracts.— The  following  tenders  have  teen 
accepted  by  the  Australian  Government  Departments  : — 

l'o.stniaster-Gf  nfrnC g  Dept..  Sijtincy. — Gibson,  Battle  &  (V)..  additional 
plates.  Sic,  forcxisting  battery  at  Petersham  Tckqihone  Exchange.  £147  ; 
Western  Elec.  ('o.,  supply  (for  rctcrshani  Exchange)  of  120  relays  in 
strips  cf  1010s.  tkl.ench,  12stripsmiiltiple  jmlis  20  jier  strip,  14s.  fid.each, 
12  strips  local  jacks  9s.  each,  12  strips  lamp  jacks  10  ]ier  strip  9s.  each, 
480  ft  cable  r)?.  (id.  per  yard,  43  ft.  ililto  Us.  ]K'r  yani.  400  yds.  twin 
jumjHTwirc  5d.  per  Yard.  200  vds.  triiilc  imiipcrwirr  7d,  pcrvarfl. 

I'ul,lk  Works  Dcpi.  y.S.  If.— (ilobe  Elcc.  Co.  (Albury).  ,1>-.  t'li.-  liLrlilinc 
at  .Mbury  Hospital,  .£895;  A.  Lcplastrier  *  Cj,.  sujiplx.  t.  -iii-.  \r.  of 
puMiping  machinen-,  with  electric  motor,  for  Wai;;;;i  \\M^;i;a  wmIct 
su]iply.  £6,997. 

Virlorian  Jiaihiai/  Commissioners. — W.  T.  Henley's  Telegraph  Works 
Co..  car  h'ghtini;  material  for  electrified  r.illinc  stork,  at  rates  :  British 
l.|..iil;.t,d  &  II,  Ni.>  Cal.l,  s    )i.,l.  ,n|,,,,i  »in-    ti.T.  .V.  KM.  inr  mi!.-. 


FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND   REPORTS. 


Metropolitan  Electric  Supply  Co.   Ltd.) 

■  i-iir,v  wii-  Ill-Ill  on  S|.l.  2S  lo  imisiilcr  the 
iniiiillii'  ii]i|i(iiiite>l  at  the  ordinaiy  general 
'.     .Mr.  W.  Hakhison  Ckipi's  presided. 
>li    K.  Cuiililli'  Owi'u)  having  read  the  notice  con- 

'  ivini'  niri'l.     1  f,  I  liii(5  reference  lo  the  death   of 

ilm'wt  dince  the  formation  of 

'  of  ihiH  miflinj!  in  to  ronliim 

"ntiefy   noliixly,    ftinl    it   is 

■  I  \\ilh  llif  ariHii;:ciiiciit  i  <  iiic 

I  -liould  have  liked  nil  the 

■  r.-.p..iiMbli.(or  till-  iippiiiiit- 
i   I  >M,riiii)fli|y  llirndiid  iMil,  mil  in 

■rill. I  Imvi-  Im-i'ii  jiliiicd  in  ii  po^il  ion 

TIrr    inlili'  ily  iii  i  cfiiirily  imiilcnl 

t .    ndvir-c  to  the  tiiic 

.  <i'll  lliiit  nn  iirrnimr- 

I  lllrrlliiilliiulii-lli|> 

■i-    ■     v>  I    I Miy    IIMII    illllTCHi     III 

'niiiid  l<ilicliillii''nilviiiilai;i'iil  llir 
•  •<  '.fttr  nhiih  I  liiiM'  mm  lii'ld  Inr 
'    I  ■  '    w.lcil  till-  Irxl  yciif  i.f 

r  li  lin>  iHi'ti  ibini'  iihil 
iml  liitiin-  proKpi'iily 
'  I'"  I  ciiiiniit  ill)  tlii". 
•  rmri  »liiili  It  in  tlm 
I  Hill  iiiiilciil  niVM'lI. 

'     Mmh  22  li.-l.     Ti.iii  ,x 

"        Miiih  of  II  Int..  .Iiiir  I...  I,  

Niicll  nnd  l«,v  Mr,  l'i«l..y  ic|.i.ii. 
,1  .  ,..i.  ,.ir.ii,,'i.'i  ...  ^.,iir  roriimillM  »hd  which  will  he  m 
i  Iti  your  il|rrcl<in>  tor  fntiiri'  tpfrtriuv  nnd  Kol'lnnic, 


I  regret  that  the  (committee  in  their  report  ilid  not  further  cxiilniii  t  be 
statement  as  to  the  fall  in  dividend  since  190.').  implying  that  it  was 
the  result  of  bad  manngenient  on  the  part  of  the  board,  and  suggesting 
that  this  was  the  cause  of  the  retirement  of  certain  directors.  It  was  this 
statement  that  so  thoroughly  alarmed  the  shareholilers  when  asked  for 
their  ])roxics.  The  carniiijis  of  the  company  have  not  fallen  ;  they  have 
increased.  The  actual  gro.Hs  i-eceipts  in  1901),  the  year  after  the  .sale  of 
nearly  half  your  property  to  Marylebone,  wore  £1 7.'),iKH).  l.a.st  ,luly  they 
had  ri,•^en  to  £2.'i;i.00().  a  riso  of  over  44  iK-r  cent.  ;  anil  you  have  already 
received  with  your  interim  dividend  the  report  of  the  progivss  during  the 
fir»t  half  of  this  year.  You  will  iememl)er  that  1900  was  the  first  year 
after  the  loss  of  Marylebone.  ami  it  is.  therefoiv,  the  first  year  for  ascer- 
taining either  increa.sc  or  decrease  of  receipts. 

I  fully  explained  in  March  that  the  initial  fall  in  dividend  in  1906  was 
full>  and  amply  compensaleil  forout  of  the  excellent  auani  of  £1.212,000. 
Included  in  Ibis  sum  was  comiM'iisation  for  lost  futurt<  dividend.s,  asses.'ipd 
by  the  arbitrator  at  no  h-.ss  than  £('i(i0.IHI0.  At  a  special  inceting  held  in 
this  room  lit  the  time  It  wiis  iinHiiinioiisly  dcridcil  to  nlurn  this  sum. 
rcpn'HenUng  the  lo.st  future  diviilcnds.  to  ilir  shaicl  oldeis,  who  received 
approximately  a  boiins  of  £6.  lOs.  for  each  £10  share  held,  Kinther,  a 
eonlial  tote  of  tlmnkn  In  the  boani  as  to  the  success  of  the  ailiitration 
was  unanlnioUHly  carried,  I  am  sony  the  shareholders  could  not  have 
ceeii  Mr.  I'ixley's  n'piiil  mi  lliii  vital  miitlrr.  which  i<ntiniy  supports  the 
I'Xplitnittioii  uivcii  by  iiic  al  llii<  lust  iiicctiii)^',  I  also  mc  that  the  i  nin 
iiiitliHi  migi^i'st  that  Mr.  IlinhlicM's  n'rviics  as  ciigiiu'ir  should  }•<•  ir 
lained.  I  fear  (hey  i  iiiiiiol  have  (ollowcil  acciiriilely  the  fads,  'I'lir 
liimrtl,  full\  cotiflrlenl  of  the  value  of  Mr,  lliuhfleld  as  an  en.gineer.  Iiail 
alri'iidy  ri'luiind  lii«  nerviccH  for  n  [leriod  of  livr  yrars  fr<iiii  the  commence- 
iiiKiitiil  III iH  year.  The  nrranKcmeiit Clinic  lohiis  •  anil  it  is  the  inevitable 
late  of  all  such  arraiiKcnienls  been  (ho  Niilijcct  of  diverse  criticism. 
There  an-  two  ciiticisms  put  forwaiil  by  my  own  siip|iorters  on  whiili  I 
denire  to  i-ay  a  few  wiiiiIm. 

Mow,  I  li.ivi'  In  I'll  ifKi'il.  have  yon  liroiiKht  yoiiiM-lf  lo  abaiubin  this  or 
llinl  pnrlKiiliir  line  nl  (Hiliiy  or  this  or  that  i  iimniercial  piinciplr  on 
whii  li  yon  liuva  till  now  iiisixtpd  ns  cHKcntial  In  the  well  licin^i  of  tlu' 
company  ;  My  (Infwnr  in  (hnl  neilher  I  nor  you  would  have  abnndoncil 
any  liiiool  policy  or  miy  ciiinmeriiulprinci)ile  to  wliid'  we  liavi     Ihii'IhIoh' 
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iitta.lii.l  iniiM.il.inuv      Tlii  ~  .  on,,,,  ..nii-,-  hIm,!,  I,,,-  1,,,  ,,  mim- to  decides 

IU>I  liiir^  .1  ~  !<■  ]i"lHv    "1    |>l  riii|.l.-,        Ililt.cl-  r,  h     i  i  li  ,i  n'jc  n£  jjpr.vonmeZ 

in  llir  dm  ri,,..ii,  .  Thr  r,M...,,|,i,ilr.l  I.m.i,,1  uil!  ...,,>idrr  all  these 
i|iirstioiis  iuiil  liiliriiinie  theiii  to  the  lic-il  of  tliejr  aliility  and  in  accor- 
(la.iioc^  witli  the  liesi  advico  that  can  be  obtained.  1  have  no  doubt  that 
i-very  meinlicr  will  art  liunafidc  m  tl'c  interest  of  the  company.  As  on  all 
boards,  llicro  may  be  tliiterenocs  of  O]iinion,  ami  a  certain  amoinit  of  give 
and  take  ;  but  obviou.sly  questions  of  the  sort  are  better  decided  by  an 
authoi'i.sed  board  of  directors  than  by  an  ail  hue  eoiumittco.  The  second 
criticism  to  which  I  have  referred  is  this  :  Why,  I  have  been  asked,  with 
so  many  able  business  men  already  sl>arehoIdcrs  in  the  company,  have 
you  thought  it  necessary  to  find  a  new  chairman  and  new  directors  from 
outside  ?  In  my  opinion  this  criticism  is  well  founded,  and  I  am  afraid 
that  I  am  not  altogether  free  from  responsibility.  The  new  chairman  and 
new  directors  were  selected  by  your  committee,  but  I  made  it  a  condition 
of  ni\  Rsiuiiat  ioii  i  li al  till  \  -liiiuld  bo  gentlemen  not  hitherto  connected 
With  tlir  .i.iri|i;ii;  I'lii  may  have  been  taken  to  exclude  exi.sting 
sharilnild.  I-.  iIh.ii^Ii  i\  ua-  mrant  only  to  exclude  those  who  had  already 
taken  part  in  tlii^  niana^eincnt  of  the  company.  The  matter  is  not 
however,  now  of  any  great  importance.  The  new  chairman  and  directcrs, 
whether  taken  from  inside  or  outside,  may  be  assured  of  the  coidial  co- 
operation of  their  colleagues.  Mr.  George  \'erity  is  known  to  us  all  as 
having  always  taken  a  great  interest  in  the  (-ompany,  and  his  brother, 
the  late  Mr.  John  Verity,  was  long  a  valueil  member  of  your  boar<l.  But 
1  have  not  the  advantage  of  knowing  the  other  two  gentlemen  nominated, 
who,  however,  seem  to  have  a  wide  exjiorience  of  eon).|)any  matters. 
With  clo.<e  attentio]!  to  detail  and  goodwill  oti  the  part  of  all  concerned, 

1  see  no  rca.'-on  why  the  prospci-ts  of  flic |iaii\  f-li.aiid  not  lie  asstn-ed. 

Ladies  and  geiitlcnuii,  1  would  say.  in  ,ii  i  '':.   lliat    lor  my  part  I 

shall  in  the  future,  as  in  the  past,  ilo  i-\r\  \  llii-j  n,  m,  |Mmcr  to  advance 
theinti-restsof  the  (<.i,i]mny.  in  wlux-  fudiiv  I  ico-t  liifni.   1  clicvc. 

Mr.  R()(!Ki:  (iUKCdKV  (rhaiinian  of  flic  Sha  nbol.ln  .;  Cimnnittce) 
said  he  would  Ijrsf  like  to  say  that  he  thout'lif  that  iIc.m-  v\  ho  were  on  that 
(the  shareholders')  side  of  the  table  much  appreciated  the  genial  terms  in 
which  the  chaimian  had  expressed  himself  on  that  occasion,  and  had 
carried  out  a  task  which  he  was  sure  must  have  been  a  painful  one  per- 
sonally. The  task  of  the  com_mitteo  had  been  an  arduous  and  difficult 
one.  They  had  had  to  peruse  an  enormous  mass  of  statements  and 
reports,  some  of  the  latter  being  of  a  highly  technical  and  difficult  nature, 
and  they  had  formed  their  conclusions  to  the  best  of  their  ability  upon 
them.  It  had  seemed  to  him  and  his  colleagues  as  they  had  proceeded 
with  their  work  that  a  change  on  the  board  of  the  company  was  de- 
sirable. He  and  th'-  I  woyrnt'i  imii  a:->oi  iati-d  with  him  had  endeavoured 
to  select,  and  he  liilavcd  t  hi  y  hail  .^nmiili  d  in  -electing,  three  gentlemen 
as  directors  who  wculd  iiminiinil  llirin-.  'm-  to  the  whole  of  the  .share- 
holders. The  loniinittee  did  not  thinf,  (liiu-  was  any  cause  for  anxiety 
as  to  the  prosjiccts  of  the  company.  Thi  y  1 1  In  ■..  d  Ihat  if  it  was  pro- 
perly and  caicfull,  managed  the  sharrlmldi  is  mi'^ht  look  forward  to 
considerable  prosjierity,  and  they  might  safely  realise  that  in  their  class 
of  pro])c.rty  they  had  a  very  valuable  one  indeed.  The  chaiTman  had 
made  vc^ry  kind  remarks  about  Mr.  Highfield's  services  to  the  comjiany, 
to  which  reference  had  been  made  in  the  Committee's  report.  That 
gentleman's  services  had  been  of  the  greatest  possible  value  to  the  com- 
pany.    He  concluded  by  proposing 

"That  the  report  dated  Aug.  16,  1916.  of  the  committee  appointed 
by  the  general  meeting  held  on  March  22  last,  and  issued  to  the  sharo- 
lioldeis  with  the  notice  convening  this  meeting,  be.  and  the  same  is  hereby, 
approved  and  ado|)ted,  and  that  the  arrangements  thereby  reconime^nded 
be  carried  into  ciTe(  t." 

Mr.  J.  (tARI!  SAUNDERS  seconded  the  motion. 

Mr.  TO'V'  critiscd  the  management  of  the  company,  and  said  he  would 
like  to  hear  fioni  :\Ii'.  (Ircgojy  or  Mr.  Tuckett  whether  th(?  sum  of 
.i::{:57,(JU()  was  adci|Ual(^  in  their  judgment  for  depreciation  with  a  capital 
of  ,£2,25S,0(lO.     Jle  ])ro])osed  the  following  amendment : — 

''That  the  reiiort  dated  Aug.  16.  Ifll6,'be  referred  back  to  the  com- 
mittee to  enable  them  to  amplify  the  same  aid  it  port  to  the  shareholders 
in  accordance  with  the  terms  of  their  aiipoml  im  ii .  a  id,  furtler,  that  the 
extraordinary  ami  adjourned  ordinary-  v,  ..,  i  ^  im.  -  mgs  of  the  company 
be  adjourned  until  Nov.  9,  lOKi,  at  whirh  i  he  Im  i  In  i'  report  of  the  com- 
mittee .shall  be  submitted." 

Mr.  GKECiORV  said  that  he  believed  the  report  presented  was  by  far 
and  away  the  best  and  most  in  the  interests  of  the  shareholders.  The 
whole  of  the  information  the  committee  had  obtained  would  go  before 
the  new  board,  who  would  meet  the  shareholders  at  the  annual  general 
irie(4ing  in  March,  and  the  shai'eholders  wouUl  then  be  able  to  ask  what 
the  directors  had  d(mo  on  the  rci 'niiiiK'nilalions  of  the  committee,  and 
what  they  had  done  in  regard  to  oi  In  i  i|1m  i  i..ns.  Tlo  question  of  deiu'e- 
ciation  had  been  dealt  with  verv  fiillv  In   tlir  committee. 

Mr.  K.  MRIA'H-r.  l'.10A(lll('l!(IKT  (a  member  of  the  eomnullee) 
slated  that  the  maltcis  which  came  before  the  c-omnuttce  were  of  (he 
most  tcchiucal  ch.araclcr.  and  t-hey  had  fell  th.at  they  could  only  be 
advi.scrd  by  tr'chnical  experts.  Four  experts  of  the  highest  posilion  were 
employed,  and  had  made  their  report,  but  they  did  not  agree,  .and  ho 
very  rarely  found  two  experts  who  ever  agreed  on  any  technical  riiattor. 
He  maintained  that  the  committee  had  taken  a  very  wise  course,  an<l 
they  thought,  the  shareholders  ought  to  extend  theii-  h(  arty  thanks  to 
the  chairman  in  having  been  ready  to  saerilice  hjmself  in  ortler  to  bring 
about  the  jiroposed  a'rangenient. 

Mr.  K  I'.Al  l.KY  slated  that  be  was  an  oriainal  shnreholdi'r  of  lhi>  com- 
)iany,  his  knowli'dire  of  which  went  back,  therefore,  for  27  .years.  The 
commiltee  had  devoted  a  great  deal  of  thne  and  attontioji  to  the  com- 
pany's ftffaii-s,  but  the  shareholders  had  aright  toexpeft  something  more 
conclusive  than  the  verj'  abbreviated  report  which  had  been  subnnttcd  to 


them.  He  referred  in  warm  terms  to  tire  services  which  had  been  ren- 
dered to  the  company  by  Mr.  Tuckett,  Lord  Avebury  and  Sir  James 
Pender,  and  in  conclusion  supported  the  amendment. 

The  CHAIRMAN  put  the  amendment,  which  hedeclared  lost,  and 
afterwards  put  the  resolution,  which  he  declared  r  arried. 

On  Mr.  GREGORY'S  motion,  Mr.  Andrew  V'ilson  Tait,  Mr.  Geo. 
Balfour  and  Mr.  Geo.  Verity,  who  were  recommerded  by  the  committee 
and  by  the  board  for  election,  were  unanimously  i  lected  directors. 

It  was  also  resolved  to  direct  the  committee  ti  ■  place  at  the  disposal 
of  the  board  the  reports  of  the  experts  employed  I  y  them,  together  with 
all  such  information  as  the  board  may  consider  ;  o  be  of  service  to  the 
company. 

The  adjoiir:ii  d  nidina  ..y  general  meeting  was  th  n  held. 

The  CHAH:MA>  [.  !•  ,M-d  there-election  as  di  ectors  of  Mr.  Geoffrey 
Blackwell  and  i  f.-  Uijlii  lion.  F.  Leverton  Hariis.  M.P.,  and  the  motion 
was  seconded  and  caiiied. 

Mr.  SAMUEL  proposed  a  resolution  expressing  appreciation  of  the 
i-ervices  which  had  been  rendered  to  the  company  for  the  past  17  years 
by  the  chairman.  He  referred  to  the  amount  wh  h  tin  \  in  ..jvedsome 
years  ago  for  the  Maiylcbone  ])art  of  their  under,  il  i  j  id  li  the  sum 
which  was  distributed  among  the  .shareholders  o  i  ili  ii  ■  a>ion.  One 
sjx".aker  had  spoken  of  the  progress  made  li\  I  In  .  nuiiny  in  the  past  U) 
years  as  slow,  but  in  the  interval  they  had  in<  n  ;  id  their  actuiil  gro.ss 
profits  from  £l75,t1flO  to  £2r)3,000,  a  fact  win.  Ii  In  n  raided  as  sufficient 
reply  to  .such  a  niali sil  i.i.i. 

Mr.  BEACH"  \'.i  HI  .  .  onded  the  resolution,  which  was  imanimously 
carried.  A  voir  nl  (li.iiks  to  the  committee  was  imanimously  agreed  to 
and  the  pniicidings  linn  tirraiiiatcd. 


ASSOCIATED  FIRE  ALARMS  (LTD.)-  !'"i.r  the  year  ended  June  30  the 
prolit  wa-  till.  1-  III  -I  a  ]'...-  o|  V(d)  in  Ilir  inrvious  12  months.  With 
balainv  Im  n-ln  n  ihnr  ,-  a  rivdii  of  i:.':ili  to  l,i-  carried  forward.  The 
preferniiv  .  ipiiai  li.i-  In  n  im  n  .i-rd  l,v  tin-  issue  of  (i,.WO  .shares  of  fl 
each,  and  the  oi-dinary  rajiilal  liy  the  issue  of  20.UOO  shares  of  ."is.  each, 
fully  paid,  in  order  to 'pay  fm-  the'  assets  of  Airo  Fire  Alarm  (Ltd.). 

BANK  FUR  ELEKTRISCHE  UNTERNEHMUNGEN  (ZURICH).— The  rejiort 
for  the  year  ended  June  30  states  that  business  has  been  unfavourably 
affected  by  the  war,  a  loss  ui  exchange  having  been  incurred  on  the  divi- 
dends on  some  of  the  foreign  holdings.  The  net  profit  was  6,461,757  frs, 
(£2r>8,(;i)0),  and  adividend  of  S  pcr.rnt.  has  been  declared. 

S.  SMITH  &  SONS  (MOTOR  ACCESSORIES)  (LTD.)— Mr.  S.  Smith,  who 
presided  at  the  uiccUng  on  Monday,  said  that  the  profit  for  the  jiast 
year  had  been  £42,169,  after  providing  a  substantial  amount  in  respect 
of  the 'levy  under  the  Munitions  Act  and  duty  which  the  company 
might  be  called  uiion  to  pay.  The  year's  turnover  amounted  to 
£396,412,  and  in  the  current  year  this  would  be  increased.  They  were 
paying  a  final  dividend  of  Is.  7d.  net,  which,  with  the  interim,  was  equal 
to  a  dividend  of  10  jier  cent,  (tax  free)  for  the  year.  During  the  year  the 
company  introduced  ulton  the  market  a  succc^ssful  ))araflin  carburetter. 
It  had  been  demonstrated  that  with  the  assistance  of  the  carburetter 
vehicles  could  be  run  quite  satisfactorily  ujion  80  per  cent,  of  ])araflin  and 
20  ix'r  cent,  of  jietrol  without  any  disailvantagcs  hitherto  associated  with 
the  use  of  paraffin.  The  carburetter  was  purely  automatic,  and  could  he 
fitted  to  anv  motor,  and  w.is  without  complications.  To  be  able  to  copt; 
with  tin-  .jmwin.j  drniainl  fi n  llie  company's  specialities  all  over  the 
worlil  iiii|iiiii.iii    id.liiiiM'.  \M  II   ainiutto  be  made  to  their  factory. 

Tlu'  report  w  a.s  .ido|ilcd,  and  after  the  ordmniy  meeting  it  was  n-solved 
to  increase  the  capital  by  UIO.UOO  £1  shares. 


NEW  COMPANIES,  MORTGAGES  &  CHARGES. 

NEW  COMPANIES. 

ALFRED  H.  MOULD  &  SONS  (LTD.)  ( 144,947.)— Reg.  Sept.  2.S, 
capital  £10,000  in  CI  shares  (2,000  (i  percent,  cumulative  preference),  to 
take  over  the  business  of  a  malleable  and  general  ironfounder  carried  on 
by  A.  H.  Mould  as  Joseph  Bullows  &  Co.,  and  to  earn'  on  the  same  ai:d 
tile  business  of  brass,  nickel,  steel  and  aluminium  founders,  manufai' 
turers  of  electrical  conduits  and  fittings,  galvaniseiv..  &c.  Private  kuh- 
pany.  Krst  directors  are  A.  H.  Mould  and  H.  W.  Mould  (both  por- 
manent). 

WILFRED  ROGERS  &  CO.  (LTD.)  ( 144.9i->7.)— Reg.  Sept.  28.  capital 
£20.0(i(t  in  tl  shares  (.fJ.OOO  (i  per  cent,  preference)-  to  take  over  the 
business  of  metal  merchants  and  mechanical  and  clei;trjeal  engineers  and 
manufacturers  can-ied  on  as  A\'ilfred  Rogers  &  Co..  end  to  carry  on  same 
and  the  busiiKws  of  fimnders,  shipbuildei^  and  millwrights,  dealers  in 
nieehanii^al  pnKlucts  and  electrical  accessories.  &o.  I'rivate  eomimny. 
First  direet(M-s  are  A.  W.  Rogers  and  <!.  li.  Rogers  (both  iK-rm«ncn(). 
RcL'.  office  :    Audrey  House.  Kly-phue.  F..V. 

MORTGAGES   AND  CHARGES. 

ELECTRIC  IGNITION  CO.  (1913)  (LTD.)  Mcninraidum  of  sntisfnctiou 
in  full  oil  ,Se|it.  1,  1910,  ofdehcntuivs  dated  May  24, 19l;»..-ecurin«  iZ.r^W 
has  li,.ei,  filed. 

MAGNETIC  WAVES  (LTD.)  {l.r.2.-)  K,)— rinlietdars  Hied  Si>pt,  2S. 
1916.  Capilal  t2.-i,000  in  tl  share.s,  Reg.  in  Jersey.  Channel  Islands, 
in  AuiMisl  HiHi  to  carrv  on  the  business  of  electi-omagiu'tic  wnw 
treatmeul,  &o.  British  addrc.s.s,  133  and  I3r..  Oxford-Mreet.  W.  Su- 
Ernest  W.  Robinson.  Bart.,  Craiginon'.  Queon's-road,  Joifoy :  H.  (•• 
Barrett,  .Mill  Und,  Clayton,  Sussok ;    R.  A.   Pitoaini,   10,  Hanover 
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square,  W.  :  and  T.  W.  Norman,  S])ring-hUl,  Wellingborough,  are 
authorifed  to  accept  service.  Directors.  Sir  Ernest  W.  Robinson,  Bart., 
H.  G.  Barrett.  T.  W.  Xorman  and  R.  .\.  Pitcaim. 

RECEIVERSHIP. 

WALTON  &  CLOHGH  (LTD.)— .\otiir  of  appointment  of  G.  Walker, 
Tyml!-stnil,  Bra<lforil.  as  receiver  on  Sept.  8.  191(i,  under  powers  con- 
tai.-:ed  i.i  di  It-nture  d.atid  .\ug.  23.  l!ll2,  has  teen  filed. 


ELECTRICAL  COMPANIES'  SHARE  USJ.—Continued. 


CITY  NOTES. 


■EKOaABItA  (Oct.  4).— Bank  rate  6  per  cent,  (since  July  13,  1916]. 
Cooacis  5 :»;.  Con.sols  Pay  Day,  Nov.  2.  Stockg  and  Shares  Ticket  Days 
O.^t.  12  rnd  2^.     Pay  Days,  Oct.  13  and  27.     Price  of  Bilver,  32  ,=^. 

CALCUTTA  ELECTKIC  SUPPLY  COKPN.  (LTD.)— The  diix^ctors  have 
•!•  ilared  .-.ri  i  lierini  dividend  on  the  ordinary  .-han's  at  the  rate  of  7  per 
•  nt.  peraTir.uni  for  the  lialf-_\  ear  ended  .lure  30  last,  suih  dividend  tote 
payab'e  "■;  Xov.  1,)  re.\t. 

CLAUD  HAMILTON  (LTD.)— .A  dividend  of  7  J  per  ecnt.  has  been  declaim d 
o:!  II^.-  ol1linar^• . -halts. 

CUBA  SUBMAKINE  TELEGRAPH  CO.  (LTD.)— An  interim  dividend  ha  i 
liee-i  ileiUred  for  I  hi  sixmonlln  eml.il  ,lHni:5()  last  at  rate  of  .5  per  cent, 
per  ainiini  (tax  free)  o:i  the  onlinaiy  j-haie.^. 

MONTREAL  LIGHT,  HEAT  &  POWER  CO.— A  quartenv  dividend  of  2 
prM-,t.i..i>t,-,-:.d,.,  !aivflf..rtl]e,|iiarUTendedOct.31.   " 

NEW  AMERICAN  WAR  COMPANIES.— llie  •■  New  York  Journal  of 
I'oiurr.ire  ■  states  that  the  war  demands  upon  America  caused  the 
formation  of  new  companies  with  an  authorised  capital  of  £160,845  400 
in  the  j»a^l  26  month-^. 

T0E0N10  RAILWAY  CO.— .'V  divi.lcud  for  the  quarter  ended  Sept.  30 
a',  tile  rae  of  JS  jer  cent,  jier  annum  ha.s  Icon  declared. 

METAL  PRICES. 

Me::rr.  J.  B.  Camham  &  Sons,  132. UpicrThames-street, London,  E.C.,  quote  under 
lilcOc'.  3,  the  following  ai  the  present  bails  pricesof — 

'  Metals.  per  lb.  I  PJr  ton 


ISid. 


S-l;-;  D-.v.r  Brass  Tubes 
•^  ••  '"- per  Tubes 

Tubes   l&jd. 

-bes IVJd. 

15|d. 

■^  .  ■■:•   '■■■■: 18Jd. 

Rolico  Oi,us I51d. 

Brass  SIkeets 15td. 

Per  ton. 


Per  ton. 

iCi-ttlnes £110    0    C 

■f'.  Brass 64    0    0 

'-     •..: 108    0    0 


Per  ton. 


/     £3  15.  under 
\  English  lead  price 


Old  Zinc 38 

HoUov/ Pewter 130 

Shaped  Black  Pewter 90 


;upplyio1deratthefollowlnBpricesperton:Plumber'sSoldtr(in  ts 
CommerdalTlnman's  Solder.  £97 .  Blowpipe  Solder,  £107. 


ELECTRICAL  COMPANIES' SHARE  LIST. 


\\'e(.'i-.-l.i  lowlbeluli  -I  pri 
on  or  bc'Curu  TuciMlisy,  Ijil.  3. 


ElNtrieity  Supply. 

I      ■  I-  :.    1.  I.  .. 


Priet, 

Ratb 

TUM., 

PER  CENT. 

OcL3 

YlBLDI>D. 

C     I.  d. 

BJ 

7     I     2 

A 

S  16    2 

91 

6     1     6 

611 

7    6    9 

7A 

H  19    7 

eo 

S    0    0 

79 

S    0    8 

3 

6  10  11 

3 

6  17  11 

^ 

6  IB    6 

A 

6    8    7 

65 

S    5  11 

12 

6  13     4 

101 

5  IS    0 

971 

4  17    6 

W) 

5    ?    ft 

Mar.,  Sept. 
Feb.  AufT. 
Feb,  AuK. 
Mir,  Sept 
Mar.  Auf 

Jan,  July 

Aui-Vfi-I, 

lUII.Drc 

Mui,&'|,t 
Mar 


v^ 


(.  II 

■'  1 

b  1 

(1 

1  6  II 

fi 

4  ir, 

.1 

r.  17 

1 

.''  II 

.'.   1 

1, 

.July 
,Ddc 


J«.,Jul/ 


J J" 


Price 
Tuet., 

CCL3 


English  Lead £31     SO 

Antimony    Nominal. 

Old  Metals.  Per  ton. 

Clean  Copper  Scrap £104    0    0 

Clean  Brass  Scrap     62    0    0 

Bra:iery  Copper  Scrap  ...  90    0    0 

Old  Lead 27    0    0 

Old  Zinc 38    0    0 

Hollow  Pewter 120    0    0 

£1S7    0    0|        Blaclc  Pewter  SO    0    0 

S2    0    0          Gun  Metal 82    0    0 

liarl-street,  London-road. Southward. London, S.E.,  quotes  underdslo 
■■  c  approxinialo  pricesof  Scrap  Metals:— 


8% 
7% 

3i%l 
4J% 


15% 
6% 
7% 
5% 
6% 
17i% 
3'0 
6% 
41% 
7}% 
6% 
4% 
20^ 


St. 

St. 
ill  lraM^i^cl)ons  tookjilaco       St] 


Electricity  Supply — mnt. 

St.  James' &  Pall  Mall  Ord 

Do.  do.  Pref 

Do.  do.  Debs     

Urban  Elec.  Supp.  4S%  Db.  St 

Waste  Heat  &  Gas  Elec.  Gen .  Stations . . 
Westminster  E.S.  Corp.  Ord 

Do.     4S  Cum.  Pref 

Electric  Railways  and  TramwaySi 

British  Elec.  Traction  5%  Debs 

Do.     6%  Cum.  Pref.  . . . ; 

Central  London  Guar.  Assented  Ord.  . . 

Do.        do.        Assented  Def.  Ord.  ... 

Do.    4J%  Pref 

Do.    4%  Deb.  St 

City  ii.  S.  London  Deb 

Do.     Pref.  1896 

London  Electric  Ry.  Ord 

Do.    4%  Pref 

Do.    4%  Debs 

Metropolit.in  Ry.  Con.  Ord 

Do.    3.1%  Pief 

Do.    3i%  Convertible  Pref 

Do.    3J%  A  Debs 

Do.    3i%  Debs 

Metropolitan  Disl.  Rv.  Ord 

Do.     4%  Pi  ior  Lien    

Do.     4}  First  Pref 

Do.     6%  Perp.  Debs 

Do.     4%  Deb: 

Do.     4%  Debs.  (1903-5) 

Do.     4%  Guar.  Stock- 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Do.     6%  Pref 

Brit.  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.     6%  Cum.  Pref 

British  L.M.  Ericsson  Mfg.  Cm.  6%  Pref 

British  Thomson-Houston  Db 

Brit.  Westinghousc  Pref 

Do.     6%  Prior  Lien  Debs 

Do.     4%  Mort.  Deb.  St 

Callender's  Cable,  &c.,  Co.  Ord 

Do.     5%  Pref 

Do.     4*%  Debs 

Dick.  Kerr  &  Co.  6%  Pref 
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Interlinking. 

Dl-Rixc;  tl>e  lii=t  iev.  year.?  there  has  beeu  a  great  deal  of  talk 
about  the  advantages  of  interUnkiug  electricirj'  su^aply  under- 
takings. The  advantages  were  so  obvious  that  they  required 
DO  labouring.  Ou  tlie  other  hand,  there  has  always  beeu  a 
tendeaey,  particularly  on  the  part  of  municipal  undertakings, 
towards  isolation.  One  effect  of  the  war,  however,  has  been  to 
render  undertakings  more  dependent  upon  each  other.  Restiic- 
tions  have  been  placed  on  capital  expenditure,  fuel  has  become 
more  costly,  and  the  demand  for  electric  power  has  become  very 
much  greater.  These  new  conaitions  have  acted  as  levers  to 
force  the  various  undertakings  int..  closer  connection,  and  con- 
sequently there  is  a  greater  readiness  to  consider  co-operative 
working.  On  May  25  last  the  Board  of  Trade  issued  a  circular 
letter  to  all  electrical  supply  authorities  calling  their  :itten1ion 
to  the  importance  of  interlinking.  Earlier  in  the  year  discas- 
sions  on  the  subject  had  taken  pl.ice  before  the  Institution  of 
P^lectrical  Engineers,  find  a  Committee  was  subsequently  formed 
to  deal  wifc.i  the  position  in  l.ancashire  and  Cheshire.  As  an 
outcome  of  this  movement  an  in  tcrim  Repcrt  has  new  been  pub- 
lished by  this  Committee,  and  will  lie  found  in  abstract  on 
a'iother  page.  From  this  it  will  be  seen  that  six  gioups  of 
undertakings  have  been  considered  and  the  conchisioTi  is  reached 
tliat  if  the  undertakings  in  fcur  of  these  groups  are  inter- 
connected the  average  coal  consumption  j)eriiiiit  generated, 
which  is  at  present  3-2I  lb.,  can  be  reduced  by  not  less  than 
0-5  ll>.     A\'ith  coal  (.t  ]7s.  6d.  per  ton  this  reduction  would  re- 


present a  saving  of  about  £82,000.  A  considerable  amount  of 
statistical  information  is  given  in  the  report,  and  it  is  remark- 
able that  one  of  the  imderoakings  considered,  namely,  Eccles 
Corporation,  should  withhold  the  infonuaticn  desired  to  bring 
it  into  line  with  Uie  others.  We  can  only  suppose  that  this  is 
ail  example  of  the  spirit  which  has  produced  such  regrettable 
results  ill  the  past. 


The  next  step  proposed  by  the  Committee  is  to  call  a  general 
conference  of  all  the  statutory  supply  authorities  concerned, 
and  that  such  conference  should  be  jiresided  over  by  a  Govern- 
ment official.  An  application  would  then  be  made  to  the  Board 
of  Trade  m  set  up  a  general  committee,  or  board,  with  jjowers 
to  enable  agreements  to  be  entered  into  with  the  power  com- 
panies, whose  inclusion  in  the  scheme  is  regarded  as  essential. 
Pending  the  appointment  of  such  a  committee  it  is  suggested 
that  the  various  undertakings  should  enter  into  voluntary 
arrangements  for  joint  working.  We  feel  that  this  report 
marks  an  important  step  in  the  co-ordination  of  electricity 
supply  in  this  country,  and  we  congratulate  the  members  upon 
the  progress  so  far  made  to  a  very  desirable  end.  Although 
the  report  shows  what  is  being  done  energetically  in  one 
locality,  this  effcit  is  really  only  part  of  a  much  larger  scheme 
dealing  with  the  country  as  a  whole.  Municipal  and  company 
undert.akings  have  new  ccme  together  through  the  medium  of 
the  Incorporated  Muuicipal  Electrical  Association,  on  the  one 
hand,  and  the  Incoiporated  Association  of  Electric  Power 
Compaiiies,  on  the  other,  and  have  appointed  a  Joij.t  Com- 
mittee. This  Committee  has  issued  a  memorandum,  which  we 
give  in  abstract  elsewhere,  and  from  this  it  will  be  seen  that  the 
whole  country  has  been  divided  up  into  districts.  Each  dis- 
trict is  to  consider  its  own  requirements,  aad  to  repirt  to  the 
main  committee.  The  scheme  appears  to  be  eminently  prac- 
tical, and  we  trust  that  a  su]iply  v-orthy  of  the  country  will  be 
*he  result. 


The  Future  of  Industry. 

It  is  not  ver\  ge-ierally  known  that  an  institution  exists- 
namely,  the  Garton  Foundation— for  the  study  of  economic 
problems,  such  as  tbe  relations  of  capital  and  labour,  which  will 
certainly  become  a  most  serious  matter  'oi  this  country  in  the 
near  future.  The  trustees  cf  the  Foundation  are  the  Right. 
Hon.  A.  J.  BALrouR.  Viscount  Esher  and  Sir  Riihard 
Garton.  At  the  instance  of  the  Foundati.  u,  the  industrial 
sitnatiou  after  the  war  has  been  studied  by  a  group  of  men 
who.se  names,  however,  are  not  mentioned,  and  the  result  is  a 
memorandum  which  has  now  beeu  issued.  This  is  of  con- 
siderable length,  and  deals  with  all  the  aspects  of  capital  and 
labour,  industrial  unrest,  the  dislocation  ol  labour  by  the  war 
and  the  effects  that  must  follow  the  frecmg  of  so  much  labour 
by  the  disbandmcnt  of  military  forces  when  peace  comes. 
In  perusing  .he  memorandum  we  have  been  struck  by  the 
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impartial  t\-&y  in  -nhich  tlie  whole  question  has  V  een  approcached . 
From  the  brief  abstract  -which  we  give  on  another  page  it  is 
seen  that  stress  is  laid  upon  the  dangers  of  being  iiaprepared 
for  peace  conditions,  or  the  idea  tha,;  because  there  is  a  truce 
between  capital  and  Hbt  ur  at  the  present  moment  ajiy  such 
good  feeling  will  necessarily  follow  at  a  later  date.  The 
difficulties  are  fairly  stated,  as  felt  by  the  employer  on  the  one 
hand  and  the  employe  on  the  other ;  but  the  view  is  taken 
that  capital  and  labour  are  not  necessarily  antagonistic.  In 
a  sense  they  are  antagonistic  in  their  attitudes  towards  the 
distribution  of  the  weaUh  created  ;  but  there  should  not  be 
antagonism  on  any  other  grotmd.  In  the  futine ,  co-operation 
wiU  be  far  nrore  necessary  than  in  the  past.  A  saggestion  is 
made  that  AVorks  Committees  should  be  established,  consisting 
of  representatives  of  both  management  ar-d  employe.?,  and  that 
there  should  be  joint  boards  of  representatives  of  the  em- 
ployers, trade  associations  and  trade  unions.  Finally,  repre- 
sentatives of  these  boards  should  form  a  suprt'me  board  of 
control  dealing  with  iiidustiy^  as  a  whole,  forming, as  it  were, a 
National  Industrial  Parliament.  The  memorandum  is  a 
thoughtful  document,  and  we  commend  its  careful  perusal 
to  every  emplnj-er.  The  problems  with  which  it  deals  should 
be  faced  without  delay,  for  it  is  useless  for  any  en  ployer  to 
shut  bis  eves  to  the  facts  cf  the  case. 


A  Press  Visit  to  Leeds  and  Sheffield  Universities. 

It  will  1 1-  ii-rallrd  that  a  vi^it  of  iiii  ni'  ri-;  <■!  t1*c  .■•(■ici.tific 
and  teclmical  Press  to  the  Imperial  College  of  Science  took 
place  some  months  ago,  and  arrangements  have  since  been 
made  for  some  visits  to  provincial  centres  of  education.  The 
object  of  these  visits  is  to  koep  scientific  and  technical  journ- 
alists infoimed  of  the  work  going  on  at  (ur  chief  universities, 
60  that  they  in  tUiU  may  bring  this  intormation  before  the 
manufacturers  of  the  country.  Technical  journals  aie  in  a 
unique  position  to  act  as  a  channel  for  the  dissemitiatioQ  of 
Buch  information,  and  their  combined  influence  may  do  much 
to  bring  about  that  fuller  appreciation  of  the  berefits  of 
applied  science  which  is  a  necessary  preliminary  to  future 
progress.  In  partici  lar,  the  woik  already  done  by  our  leading 
universities  deserves  to  be  m  >re  wideh  known.  The  enter- 
prising step  taken  by  the  Universities  of  Leeds  and  Sheffield, 
in  inviting  a  paity  of  joumalists  from  London  to  inspect  their 
arrongeriient.-*,  bhould  bear  good  fruit. 


Ax  cecoant  of  this  visit  appeai-s  in  another  column.  It  is 
evident  that  in  Leeds  and  Sheffield  close  relations  between  the 
univeisiry  and  the  local  manufacturers  have  already  been 
entoblidlied .  nnd  it  will  perhaps  tie  a  revelation  to  many  to  find 
Iiovp"  much  huH  lieen  do'ie  in  this  direction.  No  doubt,  in  course 
of  time, the  adtiiirable  lend  j,'iven  by  the  rnivei-sities  of  Leeds 
nnd  SliefTic-id  will  l.c  followed  by  other  p.(,>incial  educational 
ce-itreh.  We  Impe  thai  the  .ireMent  visit  will  mark  the  initiation 
of  mmli  rloiMT  relu.io'.t  bciwecn  the  universities  uud  tlic 
ocientific  a-id  terhiiieul  Press,  not  only  in  this  countiy  but 
throughout  the  Knipire. 


Long  Distance  Telephony.     \  r„ur«e  of  six  leeiuies  on  this 

sulijecl  will  be  deliven-d  III.  Iiiiveisitv  Coiiege,  London,  by 
Pro(  .1.  A  VUuiwy,  DSe.  K.U.S.,  on  Kriduy  ufternooiis  lit 
^>  y  '        '  '-'"111.     A  i.iil.lic  h-ctiire  (for  which 

II'  l-oiig  Di-Miuiice  Telegruphyuiid 

'I'     ,  "I  I'V  I'rol.  Fleiiiiiijt  at  rniversilv 

C.il.K.    on  S\..|p,.K.|„v.  O.ioI.er  IHth.  ut  r,,:M)  p.m. 

Juvenile  Employment.     Mm ihhIiihi  N'n  i:;..i  il,r  ll.-ulili 

o(  .Miiiiin.iii  W  1  \,y 

ihi-  .Miiii-liy  I.  ,          ,  .,  ,,,(,, 

tlirer  (wrlions.  oi   ul,i.  Ii  il,-  lii-,   i    j-.n.-iui  .  il,,'  -i"  i.nd  ileids 


OBITUARY. 


I'KUcv  VVkbdbiu.ky. — Wo  regret  to  record  the  death  of  Mr.  IVrcy 
WeliljcMey,  iit  his  home  iit  Ixington,  Sliiirordi-liii'O,  on  I  In'  lUli  inst.. 
Ill  the  curly  iik'e  of  .'17.  He  was  the  iiHsisliint  elerlriciiin  in  llie  Uimrd 
of  Tiiiile  Klei'Iriciil  Slandiiidn  Liilioraloiy  from  Aumisl,  IIHIS,  unlil 
•Imii',  11)113,  when  he  ii'lhecl  t>irou|{li  failing  lieallli. 

Mr.  \Vel)lH>rl<\V  wiiHediicalcdal  Miifcti  I'nivcixity  ColleKe.  Hiriniiinham 

(iH'.lll.lSilll).  wlieii-  lie  looli  the  clnlri.nl  I'li^'ii riiiK  (lii)l<.ina.     He  was 

nil  iin|irrivcr  at  .Me»"r<.  ItelliKH  A-  iMi.iiMiin,  ami  ailed  for  Minie  time  as 
aH~i..|Hiit  iu  the  electiiiul  eiiniiieeriii(i  <li'|iiiitiin'iit  of  tin'  Niirtliamiiton 
lii^-titiile.  rierluMiwe'll.  AfliT  tlii»  lie  ^va^  eiH|iloyed  in  llie  M^^tmin.tter 
lOleilrir  Sii|i)ily  t'orpn.  for  fmir  veam  in  leslinR  and  maiiitaininj;  iii^li"- 
meiil"  in  I  lie  nener^nn  "liitinii.  under  iMr.  ('.  O.  (Jriinnlinw,  diirinu  wliicli 
liel'xdi  liiNt  plnee  JPlnlxiratoiT  werU  in  llie  DlectrnteelmieH  exaniiniiti'in 
nnd  «ei  nnd  in  tlie  tliooivtiiixl  work  at  Kiiifdmrj'  Teclmii^al  <'nlle|.'e.      He 


with  hours  of  labour,  and  the  third  with  supervision  of  health 
and  welfare.  Like  most  of  the  Memoranda  prepared  by  the 
Committee,  this  contains  much  matter  of  interest  to  those  who 
employ  such  labour  in  their  works. 

The  Gilbert  Club. — A  general  meeting  of  the  Gilbert  Club 
will  be  held  hi  the  rooms  of  the  Eoyal  Society  of  Aits,  Jolm- 
street,  Adelphi,  W.C,  on  Wednesday,  the  18th  inst.,  at  3.30, 
for  the  purpose  of  winding  up  the  Club,  the  object  of  its  for- 
mation having  been  attained,  which  was  the  translation  and 
is.suing  to  the  members  of  Wilbam  Gilbert's  "  De  Magnete.'' 
Proposals  will  be  made  as  to  the  disposal  of  the  property  of  the 
Club,  consisting  of  the  remaining  copies  of  the  book,  as  well  as 
of  such  fimds  as  remain  in  the  hands  of  the  hon.  treasurer. 

The  "Central." — The  current  issue  of  the  journal  of  the  old 
students  of  this  college  is  devoted  entirely  to  chemical  matter's. 
It  was  originally  intended  to  issue  a  special  number,  but  the 
outbreak  of  war  put  the  undertaking  in  abeyance.  It  was 
judged  desirable  to  avoid  further  delay,  and  the  articles  form  a 
sort  of  double  number  instead  of  an  extra  issue,  as  origmally 
contemplated.  The  list  of  careers  of  past  students  that  is  given 
in  the  volume  negatives  the  view  that  technical  chemists 
cannot  be  trained  at  home.  An  excellent  portrait  of  Prof. 
Armstrong  is  included. 

Pocket  Wireless  Outfits. — Since  the  outbreak  of  war  there 
ha^e  been  many  reports  of  pocket  wireless  outfits,  and  their 
presumed  illicit  use  by  imauthorised  persons.  In  this  connec- 
tion the  "  Electrical  World  "  remarks  that  it  is  true  that 
sensitive  and  selective  wireless  receivers,  which  are  portable 
enough  to  be  easily  carried  about,  have  done  good  service  on 
the  field  of  battle.  But  the  production  of  vigorous  waves  from 
low  antenna"  wires  and  the  design  of  powerful  transmitting 
ajjparatus  small  and  light  enough  to  be  carried  about  by  a 
single  person,  are  vastly  different  matters.  The  daily  Press 
would  do  well  to  scrutinise  the  claims  of  new  inventions  in  this 
field.  "■  without  losing  siglit  of  the  conservation  of  energy." 

The  I.1VI.E.A.  and  Trade  after  the  War.— The  council  of 
the  Incorporated  Municipal  Association  has  issued  a  letter 
stating  that  it  has  appomted  repicsentatives  to  give  evidence 
before  the  Electrical  Trades"  Committee  appointed  by  the 
Board  of  Trade  to  consider  the  question  of  British  trade  after 
the  war. 

It  is  stated  that  it  is  proposed  to  draw  the  attention  of  the  eommittee 
to  several  matters  of  special  importance  in  the  trading  inteixsts  of 
municipal  electricity  undertakings,  and  to  ciupha,.iise  the  fact  that  sncli 
undertakings  are  especially  concerned  in  the  development  in  British 
trade  after  the  war.  In  many  towns  large  capital  outlay  has  been  in- 
curred in  order  to  meet  the  demand  for  ))ower  rcquiivd  for  the  manufac- 
ture of  munitions,  and  unless  after  the  war  then- is  a  givat  development  of 
Uritish  trade  to  absorb  the  power  so  provided,  the iv  will  be  a  large  amount 
of  cajiital  not  bringing  in  an  adequato  n^tum.  Sinh  being  the  case,  it  ia 
desiralile  that  the  n'pi-esentalives  of  the  l.M.K.A,  should  be  able  tc  give 
the  Boai-d  of  Trade  Committee  some  idea  of  the  amount  of  capital  whi('h 
has  been  cxpendwl  for  war  purjioscs,  nnd  the  A.ssociation  is  asking  local 
authorities  who  own  electricity  works  to  letithaveapproximatcfiguivsfor 
sucho.\]»nditure,  under  the  usual  headings  of  land,  buildings,  mnchincn'. 
mains,  itc,  the  figures  to  include  all  work  in  hand  or  about  to  be  put  into 
execution,  as  well  as  that  ainmdy  carried  out, 

Woolwich  Borough  Council  has  authorised  the  Electrical  Engineer  to 
furnish  the  ABSociation  with  the  desircHJ  information,  nnd  to  bring  to  its 
notice  the  importance  of  maintaining  for  geni'ral  manufacturing  pui-jxises 
tho  various  munition  fnolories  established  in  the  country  during  the  war. 
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iii.itriiailatpd  at  the  London  University  in  1902.  Ho  was  selected  from  a 
cnn^iderable  number  of  candidates  for  the  post  in  the  Board  of  Trade,  on 
account  of  his  knowledge  of  electric  meters  and  of  electrical  measure- 
ment and  testing.  He  was  a  careful  ar.d  ai'eurate  worker,  and  a  genial 
anil  attractive  colleaaue. 

Ku-i-ED  IN  Actios. — The  following  deaths  in  action  or  of  wounds 
are  recorded  : — 

t'apt.  Keith  Lucas,  Sc.D.,  F.R.S.  (R.F.C.),  has  died  of  injuries  received 
in  a  collision  of  aeroplanes  on  Oct.  5.  He  was  a  Fellow  of  Trinity  College, 
Cambridge,  and  a  director  of  the  Cambridge  Scientific  Instrument  Co. 
He  was  the  inventor  of  the  E.A.F.  Mark  IL  compass,  which  is  now  being 
made  in  large  quantities  for  aeroplanes. 

Capt.  W.  A.  Doughis  (Royal  Scots),  who  has  been  killed  in  action,  was 
2ti  years  of  age,  and  a  member  of  the  firm  of  James  Gray  &  Son,  elec- 
trical engineers,  &e.,  of  Edinburgh. 

Lieut.  Frank  A.  Eve  (Canadian  Infantry),  who  died  of  wounds  on 
Sept.  15,  gained  distinction  in  mathematics  at  Whitgift  Grammar  School, 
Croydon,  and  was  subsequently  engaged  upon  telephone  construction 
work  in  Canada. 

Second-Lieut.  Kenneth  Restall,  who  has  been  killed  in  action,  was  a 
student  at  the  City  and  Guilds  Technical  Institute,  Finsbury.  and  the 
Royal  School  of  Mines,  S.  Kensington,  when  the  war  commenced. 

Second-Lieut.  C.  H.  Marshall  King  (R.F.C.),  who  was  killed  on  Sept. 
30,  was  educated  at  Birmingham  University,  where  he  studied  engi- 
neering, and  gained  a  research  scholarship  in  his  B.Sc.  Exam. 

Private  H.  Greenwood  (Lanes.  Fusiliers),  21  years  of  age,  who  has  died 
of  wounds,  was  formerly  employed  in  the  Bolton  electricity  works. 


PERSONAL. 


We  regret  to  learn  that  Mr.  S.  H.  BUI,  R.N.V.R.  (formerly  engi- 
neer and  manager  of  Ilkley  Councirs  electricity  dept. ).  has  been 
wounded.  His  left  arm  is  broken,  and  a  piece  of  shrapnel  has  been 
removed  from  the  roof  of  his  mouth. 

Mr.  Lloyd  George,  iiecietary  of  f^'tate  for  War,  has  created  the 
following  new  appointments  : — 

Sir  Eric  Geades,  with  the  title  of  Director- General  of  Military  Rail- 
ways, will  act  as  Deputy  to  the  Quartermaster-General  in  matters 
affecting  transport  services,  and  will  also  direct  and  organise  such  services 
in  France  under  the  General  Officer  Commanding-in-Chief. 

Mr.  H.  J.  Creedy  will  take  charge  of  a  new  department  in  the  War 
OfHce  for  the  preparation  of  statistical  information. 

Barcn  Een  has  teen  appointed  Minister  of  Communications  in  the 
new  .Japanese  ('abinet. 

Royal  Engineers  (T.F.) — The  following  appointments  have  been 
made  : — 

Tyne  Electrical  Engineers. — Second-Lieut,  (temp.  Capt.)  G.  L.  L. 
Russell  and  Second-Lieut,  (temp.  Capt.)  F.  D.  Pyne  to  be  Lieutenants 
(temp.  Capts.)  ;  Sergt.  S.  W  Newman  to  be  Second-Lieutenant  (on 
probation;  Second-Lieut.  L.  Horton  (R.  Warwioksliii-e  Regt.)  to  be 
Second  Lieutenant. 


APPOINTMENTS  VACANT. 


Tl'.e  Cable  Makers'  Associaticn  invites  applications  for  the  pest  of 
secretary.  Apjjlieations  to  "  Cable,"  c/o  Messrs.  Claremont,  Haj-nes 
&  Co.,  Vernon  House,  Sicilian-avenue,  Bloomsbury,  London,  W.C. 

A  few  first-class  electricians  and  assistants  are  required  to  take 
charge  of  electrical  installations  in  provincial  variety  theatres. 
-Applications  to  "  Engineer,"  Moss'  Empires  (Ltd.),  Cranbourn- 
mansions,  Cranbourn -street,  London,  W.C.     See  AdvertistmenI . 

\\'igan  Corjjoration  invite  applications  for  the  position  of  borough 
electrical  engineer  and  manager.  Salary  £400  per  annum.  Appli- 
cations to  the  town  clerk,  Mr.  Wm.  Hy.  Tyrer,  Municipal  Offices, 
King-street  West,  Wigan,  by  Oct.  19. 

A  switchboaid  attendant  is  wanted  by  Stoke-on-Trent  Corpora- 
tion.^ Applications  to  the  borough  electrical  engineer  (Mr.  C.  H. 
Yeainan),  St.  Peter's-chambers,  Glebe-streot,  Stoke-on-Trent.  See 
adverlUement. 

Attendants  are  required  for  electric  light  installatitns  in  camp 
hutments.  Applications,  stating  wages  required,  &c.,  to  be  sent  to 
Commanding  R.IC,  Curragh  Camp. 


INSTITUTIONS  AND  SOCIETIES. 

Electric  Vehicle  Committee.— A  meeting  of  the  El.ctric  Vehicle 
Coniinittce  was  held  in  Li-ndon  on  Sept.  2(t.  lilKI.  Mi-.  R.  A.  (  hattiick 
piesiding.  Mr.  K  S.  Shrapnell-Smitb.  representing  the  (Vmmercial 
Motor  Users'  Associatitin,  was  unaninioiislx  ^'lecled  \  ice-i'liairman  of 
tlieci'Miniittee.     Having  in  view  the  extent  to  wliiili  electric  vehicles 


are  now  being  employed  in  municipal  sanitary  service,  it  was  resolved 
to  issue  an  mvitation  to  the  Institute  of  Cleansing  Superintendents  to 
nommate  a  representative  to  sit  upon  tl-.e  committee 

It  was  decided  to  send  a  circular  letter  to  British  automobile  manuf  ac 
turers  and  another  to  British  electrical  manufacturers,  suggesting  that 
they  should  consider  the  question  of  taking  up,  after  thewa?,  the  manu- 
facture of  electnc  vehicles  m  the  case  of  the  firet  mentioned,  and  electrical 
equipments  for  same  in  the  case  of  the  second  mentioned  class  of  manu- 
facturers. 

Upon  the  basis  of  a  communication  received  from  the  Recorder  of  the 
Standards  Committee,  Society  of  Automobile  Engineers  of  America 
stating  that  breakages  of  charging  plugs  and  receptacles  made  according 
to  the  present  standard  had  indicated  the  necessitv  of  increasin«  the 
length  of  the  outer  metal  protective  casing  of  the  receptacle  and^that 
the  American  standard  design  had  accordinglv  been  altered  bvincrea^in" 
the  length  of  the  said  outer  casing  by  ^  in.  (18  mm. ).  the  committee  de*^ 
cided  to  suggest  to  the  British  Engineering  Standards  Committee  the 
desirabdity  of  altermg  the  British  standard  in  a  similar  manner  It  may 
be  mentioned  that  the  said  lengthening  of  the  shell  involves  no  alteration 
to  the  plug  portion  or  to  the  contacts  or  moulded  insulation  of  the 
receptacle. 

A  letter  was  considered  which  had  been  received  from  the  City  Elec- 
trical Engineer  of  Bradford  relative  to  the  period  of  the  loan  authorised 
by  the  Local  Government  Board  for  the  purchase  of  electric  vehicles.  It 
appeared  that  the  loan  for  the  three  Bradford  vehicles  has  been  granted 
for  a^period  of  only  four^-ears,  although  it  seems  that  in  September,  IflU, 
the  Coriwration  were  on  ly  able  to  get  a  similar  period  granted  for  tlie  pur- 
chase of  a  steam  wagon.  The  question  of  better  charging  faciUtie-  on 
the  route  London  to  Birmingham  was  again  under  consideration.  The 
secretary  was  directed  to  write  to  the  managers  of  the  electric  supply 
undertakings  at  Coveiitiy  and  Northampton  in  order  to  enUst  their 
assistance  in  this  matter. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Oct.  13tU  (to-day). 

Elect BO-HiiEMONic  Society. 
S  p.m.     At  the  Holbom  Restaurant.     Smoking  Concert.     Chairman, 
Capt.  H,  Riall  Sanke}'. 
SATUEDAY,  Oct.  14tli. 

BlEMINGHAM  AND  DiSTKICT  ELECTRIC  ClUB. 

7  p.  in.     At  the  Swan  Hotel,  New-street,  Birmingham.     Discussion 
on  '■  The  Effects  of  the  War  on  the  Electrical  Trade,"  opened 
by  Jlr.  G.  0.  Donovan,  M.IE.E. 
WEDNESDAY.  Oct.  IStli. 

Umteesity  of  London,  University  College. 
■5-30 p. III.     Public    Lecture   on    "Long   Distance   Telephonv,"    bv 
Prof.  .1.  A.  Fleming,  F.R.S. 
FRIDAY,  Oct.  20th. 

6 p.m.  At  the  Institution  of  Civil  Engineei's.  Paper  on  "Trials 
on  a  Diesel  Engine,  and  Apphcation  of  Energy  Diagram  to 
Obtain  Heat  Balance."  by  the  late  Lieut.  Trevor  Wilkins,  M.Sc, 
to  be  pi-csented  by  Prof.  Burstall. 


1st  LONDON  ENGINEER  VOLUNTEERS. 

Officer  Commanding  :  Lieut. -Col.  C.  B.  Clay,  V.l). 

Orders  for  the  Week. 

Officer  for  the  Week. — Platoon  Commander  A.  Gerard. 

Next  for  Duty.- — Platoon  Commander  W.  J.  \.  Watkins 

Appointments. — Company  Sergt.-Jlajor  H.  de  P.  Birkett  to  be  Platoon 
Commander.  Section  Commander  J.  W.  Roger  to  be  Company- 
Sergt.-Major.  Section  Corporal  R.  T.  Morris  to  be  Section  Com- 
mander. Sappei  E.  C.  Taylor  to  be  .Section  Commander.  Section 
Corporal  E.  G.  I).  Carter  to  be  Section  Commander  (all  dates  Oct.  3rd). 
Sapper  ,1.  W.  Stubbs  to  be  Sergt.  Instructor  of  Physical  Exercises 
(dated  Oct.  5th). 

Monday,  Oct.  Kith. — Technical  for  Platoon  No.  9  at  Regency-street ! 
Squad  and  Platoon  Drill,  Platoon  No.  10  ;  Signalling  Class  ;  Re- 
cruits Drill,  6.25-8. 

Tuesday,  Oct.  17lh. — School  of  Arms,  0-7  ;  Lecture  7.15:  "  Duties  in 
Camp  and  Quarters,"  Company  Commander  Hynam ;  Range 
Practice. 

Wednesday,  Oct.  18th. — Instructional  Class,  5.45  ;  Platoon  Drill,  Platoon 
No.  2  ;  Range  Practice. 

Thursday,  Oct.  19th.— Platoon  Drill,  Platoon  No.  5  and  (i ;  R«nt:c 
Practice. 

Friday,  Oct.  20th. — Technical  for  Platoon  No.  10,  Regency-street ; 
Squad  and  Platoon  Drill,  No.  9;  Signalling  Class;  Recruits' Drill, 
6.25-8.25. 

Saturday,  Oct.  2l3t. — N.C.O's  Class,  2.30,  (.'ompany  Commander 
W.  Hynam. 

Sunday,  Oct.  22nd. — Entrenching  at  Otford,  Parade  \'ictoria  (S.E.  &  C. 
Hallway)  Booking  Office,  (>.45  a.m.  Uniform,  haversacks,  water 
bottles.  Jlid-day  ration  to  be  carried.  Railway  vouchers  will  bo 
provided. 

Musketry.— For  all  Companies,  sec  Notice  and  Tables  A  and  B  at 
Headquarters. 

jjoTl-. — Unli'ss  olIuMwise  iiulicatcd.  all  drills.  &e..  will  take  place  at 
Headquiirters. 
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STANDARDISATION  AND  ITS  ASSISTANCE  TO  THE 
ENGINEERING  INDUSTRIES.* 


LE    JIAISTRE. 


General  Views  on  Standardisation. — In  regard  to  standardisation 
as  applied  to  engineering  practice,  much  has  been  -n-ritten,  and  it  has, 
in  fact,  become  so  uecessarj-  to  progress  and  is,  indeed,  so  familiar 
to  most  of  you,  that  it  will  suiBce  on  such  an  occasion  as  this  to  draw- 
attention  to  a  few  of  the  more  important  a,spects  of  the  subject  and 
at  the  same  time  pla-ce  on  record  something  of  the  success  which  has 
been  achieved  in  this  country  of  late  through  the  effective  co- 
ordination of  individual  effort. 

It  is  scarcely  necessary  nowadays  to  insist  on  standardisation  as 
being  of  paramount  importance  to  economic  production,  but  that 
was  not  so  clearly  seen  16  years  ago.  before  the  advent  of  the  British 
Engineering  Standards  Committee.  However,  keen  competition 
from  outside,  the  legitimate  demands  of  labour  for  a  higher  standard 
of  living,  coupled  with  the  desire  of  capital  for  an  adequate  return, 
have  compelled  the  whole  industry  to  introduce  modern  order  and 
system  in  all  its  methods  of  production,  former  individualistic 
methods  giving  way  to  co-ordination  and  collective  effort.  These 
improvements,  which  have  already  resulted  in  marked  benefits, 
must  not  only  be  maintamed,  however,  but  continually  added  to  if 
the  full  advantages  are  to  be  reaped. 

The  individual  gain  in  private  workshop  standardisation  is 
acknowledgedly  great  to  the  producer,  for  it  tends  towards  mter- 
changeability  of  component  parts,  facilitates  quick  delivery,  and 
reduces  maintenance  charges  and  stores.  In  these  ways  it  benefits 
also  the  consumer  and  the  nation  at  large. 

Crj'stallisation,  however,  which  would  tend  to  impede  and  to 
stultify  jirogress,  must  be  jealously  guarded  against  if  standardisa- 
tion i.-i  to  be  of  permanent  value  and  the  purchaser  is  not  to  be 
deprived  of  the  benefit  of  competitive  effort  and  inventive  genius. 
Those  responsible  for  the  initiation  of  the  standardii-ation  movement 
in  Great  Britain  lealised  from  the  first  that  in  order  to  avoid  un- 
desirable .stereotyping  of  practice  it  would  be  necessary  from  time 
to  time  to  revise  standards,  and  this  has  become  recognised  as  an 
essential  part  of  any  standardisation  work,  which  never  can  be 
regarded  as  final.  In  this  way  the  community  of  interest  of  buyer 
and  seller  was.  and  is,  realised  through  the  acceptance  by  both  of 
an  agreed  yet  flexible  standard. 

.Satisfactorj-  results  have  been  arrived  at  not  by  one  .section  of  the 
community  imposing  its  opinions  on  the  other,  but  rather  as  the 
result  of  co-operative  action,  mutual  concession  and  ultimate  agree- 
ment between  all  the  interests  concerned.  The  adoption  of  standards 
agreed  on  in  this  way  undoubtedly  promotes  uniformity  of  practice, 
avoidance  of  waste,  elimination  of  harsh  and  unnecessary-  conditions, 
reduction  of  manufacturing  costs,  and  last,  but  by  no  means  least, 
engenders  a  feeling  of  mutual  confidence  between  user  and  jwoducer 
Bueh  an  could  not  be  secured  by  isolated  action  on  the  part  of  either. 
Experience,  moreover,  has  shown  clearly  that  such  procedure 
doe*  not  lower  the  standard  of  quality,  but  tends  rather  to  raise  it, 
(or  Ktandardisalion  carried  out  along  these  lines  reflects,  in  effect, 
the  conK-UBUH  of  opinion  as  to  what  constitutes  best  modem  practice. 
.Suri  ohIuI  Htiindardihation  can  only  be  arrived  at  by  common 
cdUMiit  rif  nil  tliore  wild  take  full  part  in  the  initiation  and  working 
out  of  the  actual  detailH  of  the  various  specifications  which  are 
int>-nrlc<l  to  be  recommended  ultimately  for  public  use.  The 
realifuition  of  fhiH  giiidint;  iirlnciple  by  the  founders  of  the  Engineer- 
ing StandardM  Committee  i»  probably  one  of  the  chief  reasons  for  the 
wide  udiiplion  nf  the  HritiBh  Standard  Specifications,  which  have  no 
authority  oilier  thitn  that  of  jiublic  opinion. 

'/ hr  I  oinmilltr,  Jli  liirtption  mid  (Irnvlh. — The  movement,  as 
repti-M'iitcd  by  the  KliKin'cring  StaiiihiniM  Ciimmittee,  the  greatest 
voluntary  effort  ol  itn  kind,  in  which  public  Hpirit  has  been  ho  lavishly 
■howri.  waM  founded  in  IIMII  through  the  initiative  of  Sir  .lolin  Wolfe 
Rnrr>',  K.< '.  li..  whn  had  long  been  coming  lo  the  coiiclusion  that  some 
mcun»  were  iirKciitly  re<)iiired  lo  HyMemiif Iho  design  and  production 
of  riiiii|i<iiii-nl  piirtx. 

Ill  \H'>~  (irt;iiri  n  niarkn  made  by  the  Inte  I^irij  SaliHbury  on  llw 
i\<  uii'    phyKJcal   HtiinilardH   and   conntantN   to  an 

Mr,  '  |iiitulliiii,  which  rcHulled  nhortly  aftenviuilH 

II,  '  f  ihi'  National  l'hy"ii'ul  Liiboralory.  conllnni  il 

Sir  .liihn  VV>illf  lUiiy  >n  IiIh  npiniiin,  iinil  in  .laninirv,  IIMIl,  he  laid 
the  malt'-r  II"  aff<'<tJnK  the  eiiKinoTinK  IriideM  of  the  coiinlry  before 
the  (oTiiiill  tif  the  In-liliiti'iii  .if  Cjvil  KngincerH.  wilh  the  reHull  that 
n  roiiiiiiiMic  ».i~  .i|.|.<iiiil.  il  I.I  '  iiii-ihler  the  qui'Mtioii  of  MliinddrdiMing 
vnrii>H>  tiii'l  •''  ir.'ii  ii'l  '.'I  -i'.lion».  The  Coiniuillee  icfxirlrd 
(avoiirnbl  'I  the  Council  of  the  iliHljIiilion  of  Civil 

KnK'iie.  I  iiul  the  co.operatiiiii  of  (he  live  leiuliiitt 


•  IWr  r.  ...i    i-  !■■ 
•bbreviiitpd. 


"11  i;  of  lilt.    l(rlli>h  A>i«M  itttion.     .SlJKhlly 


engineering  institutions  of  the  kingdom — viz.,  Institution  of  Civil 
Engineers,  Institution  of  Mechanical  Engineers,  Institution  of  Naval 
Architects,  Iron  and  Steel  Institute  and  Institution  of  Electrical 
Engineers — was  subsequently  secured.  The  original  reference  ti> 
the  Committee  was  enlarged  by  resolution  of  all  the  Coimcils  of  tin 
supporting  institutions,  and  full  power  was  conferred  on  the  Com- 
mittee as  to  publication  and  the  best  manner  of  giving  effect  to  their 
findings. 

Thus  from  a  single  committee,  consisting  originally  of  seven 
members,  appointed  to  discuss  the  advisability  of  standardising 
rolled  sections  and  rails,  has  grown  the  present  far-reaching  organisa- 
tion, with  its  64  committees  and  sub-committees,  as  well  as  numerous 
panels,  including  in  all  well  over  500  members  freely  giving  their  time 
and  experience,  often  at  great  personal  inconvenience,  and  dealing 
with  subjects  embracing  practically  the  whole  of  engineering  practice. 
It  is  due  to  the  memory  of  the  late  secretary,  Mr.  Leslie  Robertson, 
to  say  that  the  success  of  the  Committee  has  been  largely  owing  to 
his  energy,  foresight  and  conspicuous  ability.  His  intimate  know- 
ledge of  men  and  affairs,  combined  with  sympathetic  consideration 
for  the  views  of  all,  enabled  him  to  cope  successfully  with  problems 
which  otherwise  would  have  presented  more  serious  difficulties. 

The  internal  organisation  of  the  Engineering  Standards  Com- 
mittee need  only  be  very  briefly  referred  to,  as  it  is  fully  set  out  in  the 
Report  on  ^^'ork  Accomplished,  which  is  issued  annually.  The  Main 
Committee,  which  is  composed  of  19  official  representatives  of  the 
five  leading  engineering  institutions,  has  charge  of  the  administration 
of  the  whole  of  the  work,  the  raising  of  the  necessary  funds,  the  con- 
trolling of  the  expenditure,  the  selection  of  subjects  for  standardisa- 
tion, and  the  ratification  of  all  reports  and  specifications  presented  by 
the  various  sectional  committees  for  its  approval  prior  to  publication. 
The  sectional  committees  are  appointed  by  the  Main  Committee,  who 
nominate  the  respective  chairmen  and  arrange  the  mode  in  which  the 
subjects  are  to  be  dealt  with.  The  sectional  and  sub-committees  con- 
tain representatives  of  the  various  Government  departments,  consult- 
ing engineers,  manufacturers,  contractors  and  users,  as  well  as  represen- 
tatives from  the  technical  societies  and  trade  associations  concerned. 
The  Main  Conmiittee  only  studies  subjects  at  the  request  of  the 
various  sections  of  the  industry  concerned,  and  does  not  venture  to 
make  recommendations  except  on  the  initiative  of  the  engineers  or 
responsible  representatives  of  the  trade  afTe(  ted. 

The  utmost  care  is  taken  at  the  very  outset  to  ensure  that  all  who 
have  or  could  have  an  interest  in  the  proposed  standardisation  shall 
be  adequately  represented  (through  their  recognised  societies  and 
trade  associations  if  such  exist)  on  the  committee  entrusted  with  the 
work.  If  necessary,  evidence  is  taken,  the  advice  of  experts  is 
sought,  and  in  this  way  all  parties  are  consulted  and  have  a  voice 
in  the  initial  proposals,  thus  avoiding  much  subsequent  friction 
which  might  otherwise  occur. 

In  drawing  u))  industrial  standards,  experimental  investigations 
frequently  become  necessary  in  order  to  establish  the  facts  underlying 
the  principles  involved,  and  in  this  connection  the  National  Physical 
Laboratory  has  been  and  is  conspicuously  tiscful.  It  is  in  effect  the 
Committee's  official  testing  bureau,  and  its  ultimate  authority  in 
matters  concerning  electrical  and  mechanical  tests,  acting  in  an 
advisory  capacity  in  all  the  work  in  which  unbiased  experimental 
data  are  essential. 

Each  sectional  committee  is  given  an  opportmiity  once  a  year  of 
])as8ing  in  review  the  specifications  for  which  its  has  been  responsible, 
for  possible  revision  or  addition  if  experience  shows  that  such  is 
desirable,  and  it  is  this  system  of  keeping  abreast  of  invention  and 
jirogress  which  adds  so  greatly  to  the  practical  value  of  the  worU  of 
the  Committee. 

The  British  standaid  specifications,  which  are  conliiuil  lo  the  main 
tochniial  clauses  necessary  for  the  jmrcliaso  of  the  pnidiict  lo  wbicb 
the  specification  relates,  liml  an  increasingly  wide  adoplion.  They 
are  being  increasingly  adopted  throughoul  llu-  country,  in  home  and 
export  trade  in  general,  and  are  also  being  largely  substituted  for  the 
various  and  tliffcring  Governnu'nl  and  mmiicipal  specilications 
formerly  cniploycil.  They  are  proving  of  inncasing  value  to  the 
Crown  Agent.s  for  I  he  Colonies  and  I  he  self-governing  dominions,  and 
are  in  large  nninbers  being  sent  abroad  for  use  in  I  be  sujiply  of 
engineering  material  iw|uireil. 

Siirri/m  of  llir  Morrmnil.  Ah  already  mcnlioned.  one  of  I  he  lirsl 
objeclH  in  llic  fornialion  of  llic  Coiuiiiillce  was  to  simplify  the  rolling 
of  Hieel  sect  ions  for  engiiuicring  Hlruclures  and  rails  as  well  as  ship- 
building materiiil  ho  hn  lo  save  iinneccHHary  i  lilting  of  a  vuicly  of 
ioIIn  for  no  good  reiiHon  and  also  lo  lacililalc  llie  nwiking  lo  MocU 
during  Hhtck  limes.  That  the  work  of  the  Cominillee  in  tliisdiieclion 
hiiM  been  amply  lewaiiliMl  Ih  hIiowii  by  Ihe  fail  ihal  the  niiinlier  of 
roIlM  in  UBu  by  ^atlKh  manufacliiiniH  has  been  largely  leduccil  -A" 
an  iiiNlnneC!,  whureas  I  here  were  formerly  70  sod  ioJiH  of  t  raniwav  rails. 
Ibere  r.ro  now  onlv  Hv.v     The  Hiinu'  is  true  of  all  ordinaiN  mcivliant- 
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i|r  -, it  ions,  such  as  angles,  tees  and  channels  and  rolled  joists, 
iic    pcaentage   of   British   standard   tramway  rails   to   the   total 

nnage  rolled  during  the  year  ending  March,  1915,  was  75  per  cent., 

hich  is  an  indication  that  the  number  of  standards  recommended  is 

lequate    to    meet    all    ordinary    requirements.     A    considerable 

duction  has  similarly  been  effected  in  regard  to  railway  rails,  and 
le  work  of  the  Committee  is  evidently  of  material  benefit  to  the 

.ilway  companies  by  the  wido  adoption  of  its  findings  and  the 
ibstantial  manner  in  which  they  financially  support  the  Committee's 
?ti\"it!es. 

Turning  to  the  case  of  Portland  cement,  the  British  standard  is 
ow  generally  adopted  by  engineers  and  manufacturers  throughout 
le  whole  country,  and  the  large  number  of  copies  of  the  specification 

hich  have  been  sold,  3,500  copies  since  the  1910  revision,  goes  to 
low  its  general  utility  to  the  ndustry.  For  1913  the  output  of 
Portland  cement  of  the  country  was  over  3,000,000  tons,  95  per  cent. 
f  which,  it  is  estimated,  was  made  to  British  standard. 

The  London  County  Coimcil.  in  its  General  Powers  Act,  1909 
Part  4),  amending  the  London  Building  Acts  so  as  to  provide  for  the 
onstruction  of  steel  fiiime  buildings,  has  required  that  all  rolled 
teel  used  in  the  construction  of  skeleton  frameworks  of  buildings 
liall  comply  with  the  British  standard  specification  for  structural 
teel  for  bridges  and  general  building  construction,  and  that  all 
riekwork,  concrete,  stone  and  other  similar  materials  used  in  con- 
jnction  with  the  metai  frameworks  shall  be  executed  in  cement 
onforming  with  the  British  standard  specification  for  Portland 
ement. 

It  is  estimated  that  60  per  cent,  of  the  material  used  in  the  manu- 
icture  of  railway  rolling  stock  in  Great  Britain  is  made  to  British 
tandard.  It  would  also  appear  from  returns  that  for  five  of  the 
irgest  steel  works  during  1913-14  the  British  standard  sections 
Dtalled  95  per  cent,  of  their  output.  The  sections  recommended  by 
tie  Committee  for  structural  steel  may  be  had  from  practicall}-  all 
be  steel  works  in  the  country. 

The  Admiralty  has  adopted  the  British  standard  specification  for 
teel  for  marine  boilers,  where  steel  of  the  tensile  strength  dealt  with 
lierein  is  required,  the  British  standard  specification  for  structural 
teel  tor  shipbuilding,  and  subject  to  certain  additional  requirements 
lade  necessary  by  the  special  character  of  naval  work,  the  British 
tandard  specifications  for  steel  castings  and  forgings  for  marine 
urposes.  The  Admiralty  has  also  decided  to  adopt  the  British 
tandard  fine  threads  (Report  Xo.  20)  for  all  bolts,  nuts  and  studs  for 
larine  work  generally,  and  the  War  Office  has  specified  them  in  many 
ases.  The  War  Office  has  also  adopted  the  British  standard  rim 
iameters  for  solid  tyres  (Report  Xo.  71). 

The  Board  of  Trade  rules  for  the  survey  of  pa.ssenger  steamships 
re  in  accordance  with  the  British  standard  specifications  for  boil?r 
teel  ingot  steel  forgings  and  steel  castings.  Lloyd's  Register  has 
dopted  the  British  standard  sections,  and  the  standard  specifica- 
ions  for  steel  for  shipbuilding  and  marine  boilers  and  for  steel 
istings  and  forgings  for  marine  purposes,  and  has  incorporated 
lese  in  its  rules.  The  British  Corporation  for  the  Survey  and 
;egi.stry  of  Shipping,  and  the  Bureau  Veritas  have  likewise  given 
ffect  to  the  Committee's  recommendations  in  their  rules. 

The  Admiralty  has,  morsover,  taken  the  keenest  interest  in  the 
lectrical  work,  and  in  nearly  all  cases  has  adopted  the  electrical 
pecifications 'of  the  Committee,  except  where  the  exigencies  of  the 
!rvice  rec|uired  departures  owing  to  the  special  conditions  which 
ave  to  l:e  met  at  sea. 

The  Indian  Government  and  Indian  Government  Railway  Com- 
anies,  besides  adopting  the  specifications  of  the  Committee  for 
lanufaetured  work,  re(|uested  in  1903  that  the  standardisation  of 
fy.cs  of  locomotives  be  undertaken  by  the  Committee,  and  in  all  six 
road-gauge  and  four  metre-gauge  engines  have  been  standardised, 
nd  at  the  further  requ(^st  of  the  Indian  Government  designs  for 
ii(  r  more  standard  engines  are  in  preparation.  Since  the  issue  of 
H  n-t  report  in  1905  more  than  1.600  standard  broad-gauge  and 
III  ^i^iiulard  metre-gaugo  engines,  representing  roughly  about  7J- 
lillion  sterling,  have  been  built  for  India.  Criticisms  have  sonie- 
mes  been  heard  in  regard  to  this  policy  of  the  Railway  Board  of 
ndia,  l)ut  over  10  years  of  practical  experience  has  evidently 
emonstrated  the  wisdom  and  economy  of  this  policy,  which  might, 
'ith  advantage,  be  followed  by  our  home  railways.  Crystallisation 
f  design  aiul  stagnation  bus  clearly  been  avoided  by  the  policy  of  a 
lauding  ( 'ommittcc  reviewing  its  rccommcndaiions  at  stated  ]icriods 
ncl  adoptingmodiiicationsasand  when  deemed  nacessary.  Evidently 
lie  requircnu'iits  of  the  locomotive  engineers  of  the  Inclian  railways 
re  being  met  satisfactorily  by  the  comparatively  small  number  of 
tandard  types  recommended. 

The  Homo  Office,  in  a  memorandum  on  chains  and  lifting  devices, 
otes  the  increased  use  of  the  two  higher  grades  of  wrought  iron 
xiimmendcd    by    the    Committee,    and    encourages   tlieir   general 


adoption  by  chain  makers.  Also  in  a  recent  Order  in  CoimcU  the 
Home  Office  requires  that  the  wattage  of  tungsten  filament  lamps 
used  for  automobiles  shall  be  limited  to  the  maxnna  given  in  the 
Committee's  report  dealing  with  tliat  subject. 

Much  work  has  been  carried  out  for  the  Road  Board  in  regard  to 
sizes  of  broken  stone  for  roadmaking.  and  these  recommendations 
havmg  been  adopted  will  doubtless  be  of  increased  assistance  after 
the  war. 

Turning  to  the  electrical  side  of  the  Committee's  activities,  it  is 
interesting  to  note  the  large  amount  of  preparatorj'  work  of  nn- 
portance  which  has  been  successfully  carried  through  clurhig  the  past 
two  years.  The  most  important  electrical  work  comjileted  is  that  of 
the  standardisation  rules  for  electrical  machinery,  in  the  preparation 
of  which  the  Committee  has  received  the  cordial  co-operation  of  the 
British  manufacturers  through  their  official  organisation. 

The  conditions  of  the  electrical  industry'  in  this  country  are  very 
different  from  those  existing  either  in  Ciermany  or  America.  In  the 
United  Strifes  inn  I;Mue  corporations  deal  with  practically  the  whole 
of  the  busiih  >-.  M  I  rr  :'s  here  there  are  some  40  to  50  firms  more  or 
less  in  com|(titioi.  uith  one  another.  However,  conferences  held 
both  in  London  and  in  Xew  York  with  the  Standards  Committee  of 
the  American  Institute  of  Electrical  Engineers  has  resulted  in  the 
establishment  of  a  thoroughly  practical  basis  for  the  comparison  of 
tenders  for  electrical  machinery  made  in  the  United  States  of 
America  or  Great  Britain,  the  rules  of  both  countries  being  now  in 
agreement  on  all  essentials. 

It  is  a  pleasure  to  be  able  to  place  on  record  the  Committee's 
appreciation  of  the  courteous  manner  in  which  our  American  cousins 
have  co-operated  with  their  British  confreres  in  this  important  matter 
and  the  generous  way  in  which  they  have  dealt  with  the  British 
criticisms  of  their  original  proposals.  The  result  of  such  Avork 
camiot  fail  to  exercise  a  most  beneficial  effect  in  doing  away  with 
misunderstandings,  and  so  promoting  fair  dealing  in  international 
contracts. 

JIuch  also  has  been  accomplished  in  one  of  the  most  difficult  of 
tasks,  the  standardisation  of  small  electric  fittings  with  due  regard 
to  liberty  in  design.  This  work,  in  which  again  the  makers'  associa- 
tion has  been  most  helpful,  has  occupied  a  great  deal  of  time,  and  the 
difficulties  and  prejudices  to  be  overcome  have  been  great.  Ordinary 
household  wall  plugs  and  sockets  have  at  last  been  standardised  as 
regards  interchangeability.  A  specification  to  secure  interchange- 
ability  between  any  charging  plug  and  any  socket  of  the  type  recom- 
mended by  the  Electrical  Vehicle  Committee  of  the  Incorporated 
Municipal  Electrical  Association,  should  be  of  material  assistance  in 
promoting  the  use  of  electric  wagons  and  runabouts.  A  specification 
for  electric  supply  meters  has  recently  been  evolved  after  much 
labour,  and,  although  some  modifications  may  still  be  required,  it  is 
hoped  that  it  may  eventually  prove  satistactoiT  to  both  producer 
and  purchaser  alike. 

A  system  of  British  standard  graphical  symbols  for  use  ui  electrical 
engineering  plans  is  being  drawn  up,  and  ui  this  work  the  Committee 
has  the  co-operation  of  the  American  and  Canadian  Elcctrotcclmical 
Committees. 

An  appendix  given  by  the  author  shows  the  number  of  different 
subjects  being  studied  by  the  Electrical  Committees  and  upon  which 
reports  and  specifications  useful  to  the  industry  will  be  forthcoming 
in  due  course. 

The  ramifications  of  the  Committee,  as  will  be  seen  from  the  cases 
cited,  are  extremely  widespread,  and  the  commerce  of  the  world,  due 
to  the  increasing  ease  of  communication,  being  largely  international, 
one  might  almost  say  in  spite  of  the  artificial  barriers  set  up  by 
different  nations,  it  is  natinal  that  the  Committee  should  be  forced 
to  envisage  co-operating  internationally.  The  Sectional  Electrical 
Committee,  with  a  different  chairman,  is,  ipso /acYo,  the  British  Com- 
mittee of  the  Inteniational  Electrotechnical  Commission,  whicli  has 
branch  committees  in  15  to  20  different  countries. 

The  conijilex  nature  of  electrical  niachinerj'  calls  for  different 
treatmeat,  from  the  point  of  view  of  standardisation,  than  in  the  case 
of  other  engineering  materials.  Indeed,  tlie  problem  of  the  rating 
of  electrical  machinery  is,  possibly,  more  intricate  than  is  the 
standardisation  of  any  simple  pieces  of  mechanism,  electrical  or 
otherwise.  The  conductivity  of  the  copper,  the  permeability  of  the 
iron,  the  mechanical  strength  of  the  materials,  can  be  estimated  with 
sufficient  accuracy  from  the  results  of  definite  and  easily  carried  out 
tests  on  samples.  When  the  question  of  the  insulating  materials, 
however,  is  considered,  the  problem  is,  of  course,  very  different,  and 
one  can  but  acknowledge  tliat,  owing  to  their  inherent  properties, 
the  insulating  materials  employed  at  present  come  into  an  entirely 
different  category.  They  are  governed  by  no  well-defined  laws,  as 
in  the  case  of  the  cojiper  and  iron,  their  properties  are  variable  and 
alter  largely  for  very  small  changes  in  the  conditions  of  maniifaclure 
as  well  as  those  under  which  they  are  employed  in  the  comjileted 
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jiaenme.  One  of  the  importaat  problems,  therefore,  is  the  settling 
jf  the'  limits  which  it  is  considered  necessary  to  impose  in  order  to 
ensm'e'  that  the  principal  causes  of  destruction  of  the  insulating 
materials,  the  heating  combined  with  the  time  element,  shall  be  well 
kept  within  safe  limits. 

A  clear  distinction  exists  also  between  an  "  international  standard 
of  quality "  and  an  "  international  rating."  The  international 
acceptance  of  the  former  has  already  been  brought  about  by  the 
adoption  by  the  I.E.C.  at  its  Berlin  meeting  in  September,  1913,  of 
certain  limits  of  observable  temperature  applying  to  the  materials  in 
general  use  to-day  ;  but  these  limits  do  not  oiler  a  means  of  com- 
paring directly  machines  from  various  som-ces.  since  they  would  not 
necessarily  have  the  same  temperature  rise.  The  fact,  however,  that 
American  and  British  electrical  engineers  are  at  one  on  this  point 
of  immense  commercial  importance  will  doubtless  have  a  great 
influence  on  the  electrical  industiy  of  the  world. 

Onfall  sides  there  are  signs  of  strenuous  preparations  for  meeting 
conditions  after  the  war ;  science  and  industry  are  coming  closer 
together,  the  commercial  and  technical  sides  inseparably  linked 
together  are  being  more  efficiently  organised,  research  work  to  assist 
manufacturers  is  being  co-ordinated,  finance  is  organising,  com- 
binations of  commercial  organisations  are  in  the  air  ;  in  fact,  every- 
thing is  being  done  with  a  view  to  strengthen  British  industry. 

The  German  League  of  Economic  Associations  recently  formed 
out  of  the  six  great  associations  of  Gennan  engineers,  architects, 
furnace  men,  chemists,  electricians  and  marine  engineers,  numbering, 
£o  it  is  said,  some  60,000  members,  is  an  indication  of  what  may  be 
expected.  Even,'  effort  must,  therefore,  be  made  to  ensure  that  the 
British  standard  specifications  are  readily  available  to  foreign  pur- 


chasers as  well  as  to  those  in  the  British  Empire.     A  few  of  tj 
specifications  have  already  been  translated  into  French,  and  it 
hoped  that  satisfactory  arrangements  may  be  made  to  translate  them 
all  both  into  French  as  well  as  Spanish.     In  regard  to  Russian,  the 
question  is  somewhat  complicated,  but  in  this  case  also  the  matter  ig. 
being  given  the  most  careful  consideration. 

In  conclusion,  I  cannot  do  better  than  refer  to  the  views  expressed 
by  Sir  John  Wolfe  Barry  at  Glasgow  in  1908,  for  they  are  true  to-day, 
In  many  markets,  formerly  exclusively  British,  he  said,  we  no  longei 
hold  supi-emacj',  because  by  quieloiess  of  despatch  rather  than 
through  superiority  of  material  or  workmanship  our  rivals  have  been 
able  to  beat  us ;  but  the  work  which  has  been  effected  bj-  the  Com^ 
mittee  .should  very  materially  assist  m  keeping  the  trade  of  our  grea] 
colonial  Empire  in  the  hands  of  British  manufacturers. 

Sufficient  evidence,  you  will  agree,  has  been  brought  forward 
show  the  great  utility  of  the  Committee's  work  to  the  engineerin] 
industry   of   the   Empire.     As   regards   the   immediate   future, 
pregnant  with  vital  issues  to  our  trade,  both  home  and  export.  th( 
influential  position  of  the  Engineering  Standards  Committee  as  th( 
central  body,  with  its  luiique  expert  Iciiowledge  of  standardisation,] 
surely  holds  vast  potentialities  for  good  to  the  industrj'.     The  queS' 
tion  of  standardisation  is,  indeed,  a  national  one,  and  should  h 
regarded  in  the  broadest  way  possible.     Undoubtedly  it  is  exercisini 
a  profoimd  effect  on  the  industry  generally,  and  if  supported  ai 
home  and  aljroad.  not  onh'  by  the  British  Ciovemment  but  by  all 
concerned,  as  it  richly  deserves  to  be.  will  in  the  future  prove  of  in-' 
calculable  value  in  furthering  the   legitimate  aims  of  our  British' 
manufacturers,  the  products  of  whose  workshops   for   solidity,  for' 
efficiencv  and  continuitv  of  service  are  second  to  none. 


1,500-KW.  GEARED  TURBO-ALTERNATOR.* 


Owing  to  the  steadily  increasing  load  at  their  power  station  the 
British  Westinghouse  Electric  &  3Ifg.  Co.  (Ltd.)  recently  decided  to 
replace  an  existing  slow-speed  engine-driven  generator  of  American 
manufacture  by  a  steam-turbine  driven  unit. 

When  planning  the  change  three  alternative  schemes  were  care- 
fully considered.     The  works  periodicity  was  25  cycles  per  second, 


although  the  initial  outlay  required  was,  owing  to  the  gears,  as  high 
as  that  of  the  slow-speed  turbo-alteniator,  the  steam  consumption 
would  be  10  per  cent,  less  owing  to  the  more  favourable  ratio  of  blade 
speed  to  steam  speed  which  became  practicable  with  the  higher 
revolutions  of  the  turbine  per  minute. 

The  reduction  gears  were  supplied  by  the  Westinghouse  Machme 
Co.,  of  Pittsburg,  U.S.A.,  and  are  said  to  be  the  first  provided  with  a 
floating  frame  to  be  seen  in  this  coimtry.    The  turbuie  nuis  at  3,750 


t  Fw.  1. — ArBANOEMENT  OF  1,500-KW. 
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til..  H,,i„,„  ,,  I  :,oo  I  .,    ..<!  lUM, 


llciWH  :  Tlu>r((  wiiM  itlrcudy  in  mho  lit 

'  Ht  1,0(M»  rcVH.  per  mill.,  wliii'li  hud 

"livioim  iinipoHiil  wii«  .xiin|)ly  to 

(inn  I'oiiMidiTcil  wuM  to  iiiHlall  ii 

!''rniilrir  wjili  ii  t'orrc«|iiiii(|. 

'  itor  Hi'l   would  lir  driven. 

"l"|'l"l,    «;.,     I |.l,Ml 

•   .r-iriK. 
iilice 


revs,  per  iniii.,  and  Ih  nilod  at  1,5(H»  kw.  The  gearing  traMsnin- 
tluK  loud  to  u  Klow-npeud  alternator  wilh  ualiont  poles,  which  nin^  ii 
750  rovH.  per  min. 

A  gont-rul  ivrriiiigoment  of  (he  turbine  and  generator  is  iviirodii. .  .1 
ill  Kig.  I.  which  hIiowh  the  |iriiiii|ial  over-all  diiiiciiHii  ins.  The  turliinr 
Ih  u  Kiitcaii  iiiaeliiiie  comprising  one  velocity  <'(iiM|uiiind(>d  .stage. 
followcil  by  Hcvcn  Hiiii|pk'  ipii|»ilHi'  wIiuoIh.  The  blades  are  of  5  per 
cent.  iiii'kel-Hti'cl,  and  are  iiiillcd  out  of  the  wilid.  They  are  forkcil 
at  the  riiol«  anil  tlii'Htt  furkH  Htraddle  tlin  rim  of  the  wheel  on  which 
they  lire  moiinled,  and  ai-c  sernred  in  place  liy  rivets.       This  ])lan  is 
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followed  for  all  tlie  single  stage  impulse  wheels,  but  the  blading  for 
he  velocity  compounded  wheel  is  secured  m  a  different  way,  the  roots 
'ing  dovetailed  into  slots  tunied  in  the  rim.     A  very  ample  factor- 

■  •fsafety  is  adhered  to  throughout,  although  the  mean  blade  speed  is 

about  675  ft.  per  second 

At  the  high-pressure  end  the  shaft  is  fitted  with  the  usual  thrust  or 

alignment  block.     The  emergency  governor  is  also  fitted  at  this  end. 

This  consists  simply  of  a  plug  fitting  in  a  hole  drilled  transversely  to 


The  pinions  have  a  pitch  diameter  of  6J  in.,  that  of  the  wheels 
with  which  they  gear  being  approximately  33f  in.  ;  the  circumferen- 
tial pitch  is  0-9  in.  and  the  helical  angle  30  deg.  The  main  wheels 
have  steel  rims  secured  to  cast-iron  centres,  as  indicated  in  Fig.  2. 
The  pinion  is  of  steel  throughout,  and  is  hollow  from  end  to  end.  It 
is  driven  by  a  shaft  passing  through  its  centre,  and  fixed  only  at  the 
far  end.  This  shaft  being  long  and  flexible,  accommodates  itself 
readily  to  the  movements  of  the  floating  frame.     This  is  supported 


Fig.  2. — Details  of  Reduction  Gear. 


the  shaft  axis.  This  plug  is  heavier  at  one  end  than  at  the  other,  so 
that  imder  the  action  of  the  centrifugal  force  developed  it  tends  to 
fly  out,  and  this  tendency  is  resisted  by  a  spring.  The  strength  of 
this  spring  is  adjusted  so  that  when  the  shaft  speed  rises  about  10  per 
cent,  above  normal  it  is  no  longer  able  to  resist  the  centrifugal  force. 
The  plug  accordingly  moves  out  and  trips  a  trigger,  thus  opening  a 
valve  on  an  oil  relay,  which  maintains  the  engine  stop  valve  open. 
The  oil  pressure  being  thus  released,  this  valve  closes  automatically. 


on  three  c\'clmders,  which  are  fed  with  oil  by  the  ports  and  passages 
shown. 

Any  horizontal  swinging  of  the  frame  is  prevented  by  struts  which 
whilst  preventing  horizontal  motion,  leave  the  frame  free  to  tOt  in  a 
vertical  plane  by  an  amoimt  sufficient  to  equalise  the  load  passed 
through  each  half  of  the  pinion.  Axial  motion  of  the  whole  is  jws- 
sible,  because  the  pistons  supporting  the  frame  are  not  bolted  to  the 
casing,  but  simply  rest  on  plane  surfaces,  and  are  thus  free  to  slide. 


Fig.  3.- — 1.jOO-kw.  Altehxator  .\ni)  Excitki!. 


Details  of  the  reduction  gear  are  illustrated  in  Fig.  2.  The  prin- 
cipal dimensions  of  the  gear  relatively  to  those  of  tlic'turbine  and 
gonenitor  arc  given  in  the  general  elevation  and  plan,  Fig.  1.  The 
gear  was  purchased  from  its  makers  as  a  complete  unit,  and  the  tur- 
bine end  bearing  had  to  bu  made  to  suit.  In  the  future,  however,  it 
will  be  possible  to  make  some  saving  in  the  over-all  length.  ^,.. 


The  condensing  plant  comprises  a  number  of  now  departures. 
The  surface  conden.ser  is  of  the  firm's  standard  four-pass  type, 
having  2,244  tubes,  with  a  total  surface  of  4,300  sq.  ft.  The  circu- 
lating water  is  obtained  from  the  Ship  Canal,  being  led  to  the  jxjwer- 
atation  by  a  concrete  conduit.  It  is  pumped  through  the  condenser 
by  a  motor-driven  centrifugal  pump. 
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The  main  air  pump  is  of  the  Leblanc  tj-pe,  whilst  a  second  centri- 
fugal pump  mounted  on  the  same  shaft  withdraws  the  condensate. 
The  power  necessary  is  supplied  by  an  electric  motor.  In  principle 
the  action  of  the  Leblanc  pump  is  comparable  to  that  of  the  Sprengel 
pump,  the  high  momentum  of  the  plugs  of  water  compensating  for 
their  low  specific  weight. 


The  apparatus  consists  of  a  casting  fitted  at  the  bottom  of  the  bell- 
mouth  pipe  through  which  the  discharge  from  the  air  pump  enters 
The  supply  to  the  pump  leaves  through  one  branch,  whilst  another 
branch  supplies  any  "'  make-up  "  which  may  be  required.  Aimexed 
to  the  upper  part  of  the  tank  is  a  float  chamber  which  controls 
the  valve. 


FiGj  8. 


Fig.  5. 


n  KT 


Fig.  6. 


t  L...,i, 

'•'■ ""  Fk;.  4, 

Fic.  10. 
STRrCTrR.\L  Details  of  Altersator. 


Ch^rA  Qwrd, 

ATC4X'  per  Circle  •  TJ7^S<Sq.Jh 

Fig.  U. 


An  important  addition  to  this  pump  is  the  new  type  of  "  seal  " 
tank,  which  is  a  closed  tank  communicating  with  the  outer  air  only 
by  an  outlet  the  area  through  which  is  varied  automatically  as  the 
quantity  of  air  to  be  extracted  changes.  The  pump  discharges  into 
this  tank,  and  the  gases  liberated  collect  in  the  uj)per  portion,  whence 


This  valve  maintains  constant  the  level  of  water  inside  tl.e 
tank.  The  adjustment  is  effected  by  a  spring-loaded  plimger. 
subject  on  the  one  side  to  the  pressure  at  the  pump  ijilet,  and 
at  the  other  to  the  pressure  at  the  top  of  the  tank.  The  adjustment 
is  such  that  the   difference  of  these   two  pi-essures   is  maintained 


■M«uKMBKT  ur  Emv  Cukoi/ctohh. 


I'll;.  11. 
SriircTi  iiAi.  Di'.TMi.s  oK  Ai.tkiinatoh. 

.nlinuly 


ihoyMrnln-inlolliiMitmo^pliiTr.   If  but  lilllcnirinln'JnKoxIrtielcd,  flic  iomhIhiiI.  nnd  lliu  Iwd  of  water  lo  llif  |iiiiii|i  I  cconu's  iicconlinul 

j.re-wdirpin  thrionl  tniikidpriiplicnily  iilino»|)lieTiri  but  if  lli(-f|uniilily  iii(l<>)>cMd(>nt  of  the  iiniount  of  iiir  IciiUhkc. 

of  iiir  incrfiuiCTi.  thn  prmnur.-  in  tli'o  lank  rim<i>,  tliim  providing  Dim  The  wiilor-nxtnulinK  piiiii|i  lin-.  init  ii  fiuKle  Mlagc.     A  winicwlii 

grpnlprhcftdO'MUire-d  for  timml«iniJig  the  pr»>iwr  llowinto  llui  pump.  liigher  cmcioncy  roulil   hiive  been  obtained   by  compounding  th 
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imp,  liut  the  saving  in  power  would  be  more  than  offset  by  the  addi- 

iiid  cost  and  complication. 

In  addition  to  the  Leblanc  air  pump,  the  condenser  is  also  provided 
■  a  stand-by  with  a  steam-jet  air  pump  of  a  novel  type.     A  peculiar 

iture  of  this  extractor  is  that  a  mixed  jet  of  steam  and  air  is  em- 
1.  lycd.  The  steam  jet  discharges  into  a  chamber  w'hich  is  in  communi- 
iiion  with  the  outer  air.  The  air  expands  from  atmospheric  pres- 
iie  do«li  to  the  pressure  existing  in  the  condenser,  partly  sepa- 
itely  from  the  steam  and  partly    after  mixture  with  the  latter.     A 

ixcd  jet  of  the  two  passes  through  the  second  nozzle,  sucks  the  air 

Fig.  15. 


typical  cross-sections  of  the  rotor  shaft.  The  stator  is  constructed  on 
the  same  lines  as  in  the  case  of  direct-connected  turbine-driven 
generators,  and  is  accordingly  very  robust.  The  msulation,  so  far  as 
is  practicable,  is  of  mica  throughout.  An  elevation  and  plan  of  the 
stator  casing  are  represented  in  Fig.  6,  -whilst  Fig.  7  shows  the 
arrangement  of  the  end  conductors.  A  winding  diagram  is  repro- 
duced in  Fig.  8.  The  end  windings  are  very  rigidly  braced,  so  as  to 
avoid  displacement  in  the  case  of  a  short-circuit.  A  typical  stator 
stamping  is  represented  in  Fig.  9,  an  enlarged  view  of  the  keyway  in 
it  being  given  in  Fig.  10.     A  cross-.section  through  the  wmdiugs  is 


^Bottom, 

Details  of  Revolving  Field. 


nim  the  condenser  and  [discharges  'it  into  [a  .third  [nozzle.  jThis 
discharges  into  a  chamber,  in  which  a  partial  vacuum  is  main- 
tained by  additional  steam  jets.  These  further  compress  the  air 
and  deliver  it  to  the  outer  atmosphere.  This  extractor  works  equally 
\\c\\  at  light  and  at  full  loads.  The  steam  consumption  is  about  2J 
to  3  per  cent,  of  the  main  turbine  consumption.  This  is  a  very 
reasonable  figure  for  an  emergency  air  pumjj  of  such  simple  construc- 
ti'iii  and  containing  no  moving  parts.  The  steam  used  for  the  jets 
•  iin.  moreover,  be  discharged  directly  into  the  hot-well  and  its  heat 

i'nt<?nts  recovered. 

Fig.  20. 


reproduced  in  Fig.  11,  and  shows  how  the  connector- bars  are  secured. 
Particulars  of  these  bars  are  reproduced  in  Fig.  12.  One  of  the  main 
conductors  can  be  seen  in  place  in  Fig.  11.  There  are  84  of  these  bars 
to  the  complete  stator,  having  the  dimensions  given  in  Fig.  13.  Par- 
ticulars of  the  slots  will  be  fomid  in  Fig.  14. 

The  rotor  body  and  shaft  are  one  solid  forging,  the  pole  tips  being 
bolted  on,  as  best  seen  in  Figs.  15  and  16.  Details  of  these  pole- 
pieces  are  reproduced  in  Figs.  17  to  19,  whilst  Fig.  20  shows  a  half  end 
elevation  of  the  rotor  at  the  poles. 

The  construction  of  the  field  winding  is  of  interest,  as  it  consists  of 

Fig.  is. 


!_.. 


L-jjiJ-Ju-'-J  ■...'■■.:  L-U 


— — H — I — >^ — ^ — ^T — ■ — H — ! — H ri — ' — H — ' — r '. r-^^ 

A-r^]i -t-f r\-\  TTT y-f  TTT 1-^"! '! i'     JM>p;- 


Fig.  17 


REVoi.vrNO  Field  akd  Pole  Shoes. 


The  construction  of  the  generator  is  illu.stratcd  in  Figs.  3  to  21.  It 
is  rated  at  1,875  k.v.a.  at  0-8  power-factor,  generating  tliioe-phase 
current  at  440  volts  with  a  frc(|ucncy  of  25  cycles  per  sci  nnd.  The 
machine  is,  as  will  be  .seen  from  Fig.  3,  completely  enclosed  and  is 
self -ventilating,  two  fans  being  mounted  as  indicated  on  the  rotor 
.shaft  at  /(  k.  To  jjrevent  air  entering  at  the  points  wheic  the  shaft 
[lasses  through  the  casing,  guard-rings  are  fitted,  as  show  n  at  i  i. 


two  concentric  coils  separated  from  one  another  by  an  air  space,  best 
seen  in  Fig.  15  and  in  the  diagram.  Fig.  21.  Through  this  space  a 
ventilation  current  flows  «  hen  the  machine  is  at  work.  Between 
turns  the  insulation  is  of  asliestos,  and  the  insulation  to  gromul  is 
also,  so  far  as  iiossible,  of  a  lireproof  character.  The  bcaiiiigs  for  (he 
shaft  are  ring-oiled.  The  original  article  is  profusely  illustrated,  and 
the  details  of  construction  of  the  turbine  and  auxiliaries  are  discussed 


Details  of  these   rings   arc   given  in   Fig.  4,  whilst    Fig.  5  shows     at  some  length. 


c  :i 
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ON  THE  WAVE-FORMS  OF  MAGNETISING  CURRENT 
AND  FLUX  DENSITY  FOR  A  "STALLOY"  MAGNETIC 
CIRCUIT. 

BY  B.   HAGUE,   B.SC,   D.I.C.,   A^TD   S.   XEVILLE,   B.SC,  D.I.C. 

Summary. — ^Hysteresis  loops  are  plotted  for  unannealed  stalloy  for 
various  values  of  maximum  flux  density,  and  from  these  are  deduced 
(1)  waves  of  magnetising  force  required  for  sine  -n-aves  of  flux  density, 
2)  waves  of  flux  density  produced  by  sine  waves  of  magnetising  force. 
These  are  subjected  to  harmonic  analysis,  the  magnitudes  of  the  har- 
monics being  plotted  £is  functions  of  the  maximum  density  in  the  first 
case  and  of  the  maximum  magnetising  force  in  the  second  case. 


I.   IxTRODUCTIOX. 

It  is  commonly  assiuued  in  the  theory  of  electrical  machines 
and  apparatus  that  the  time  variation  and  space  distribution 
of  the  various  quantities — such  as  current,  magnetising  force, 
flux  density  and  E.M.F. — are  sinusoidal.  Since  the  magnetic 
circuit  consists  largely  of  iron,  the  sine  wave  assumption  is 
never  true,  on  account  of  the  efiects  of  hysteresis  and  magnetic 
saturation.  For  example,  when  the  flux  density  follows  a  sine 
wave,  the  magnetising  force  assumes  the  well-known  peaked 
form  containing  pronounced  harmonics  ;  while  if  the  mag- 
netising force  varies  sinnsoidally  the  flux  density  produced  is  a 
flattened  wave  containing  important  harmonics.  Either  of 
these  statements  can  apply  to  a  time  variation  or  a  space  dis- 
tribution of  the  quantities  concerned  ;  but  the  former  con- 
ditions are  more  commonly  found  in  the  case  of  a  time  varia- 
tion, as  in  the  static  transformer,  wliilst  the  latter  case  may  be 
more  useful  in  dealing  with  the  space  distribution  of  flux 
density,  such  as  occurs  in  the  induction  motor. 

The  late  Prof.  S.  P.  Thompson  has  shown*  that  any  actual 
hysteresis  loop  may  be  regarded  as  made  up  of  a  number  of 
component  loops  (or  Lissajous'  figures),  each  due  to  one 
hai-monic  in  the  magnetising  force,  the  common  sine  wave 
treatment  assuming  the  hysteresis  loop  to  be  an  oblique 
ellipse.  As  no  theoretical  method  is  at  present  available  for 
dealing  with  all  the  haimonic  constituents,  the  present  Paper 
aims  at  giving  experimental  data  concerning  the  magnitude 
of  the  various  harmonics  occurring  in  the  magnetising  force 
when  the  flux  density  varies  sinusoidally,  and  also  an  inves- 
tigation of  the  harmonic  constituents  of  the  flux  density  wave 
produced  by  a  sine  wave  of  magnetising  force.  The  results 
in  the  former  case  will  be  expressed  as  functions  of  the  maxi- 
mum flux  density  B,  and  in  Jhe  latter  as  functions  of  the 
maximum  magnetising  force  H  attained  in  a  cycle. 

It  in  proposed  to  examine  in  tjiis  way  all  the  materials  com- 
monly used  witli  alternating  flu.xes,  including  annealed  and 
unannealed  silicon  steel  (Stalloy  and  Lohys)  and  soft  charcoal 
iron  plates.  Tiie  results  given  in  this  Paper  are  for  "  im- 
annealed  stalloy,"  in  wliicli  state  the  material  is  not  much 
uwd  in  ])ractice  ;  and  the  main  oliject  liere  is  to  describe  tiie 
.  • ■    •   1  proceKHCH  and  the  method  of  reducing  the  results 

■  followed  in  the  treatment  of  the  other  materials. 
I                      litained  will  serve  to  show  the  general  nature  of 

ua  occurring,  and  the  relative  importance  of  the 
•  inicH. 

11.    MA<;XI-;TIf  KXPEIII-MENTK. 

\   Hi-rien  of  niiigiietir  cx]ierimontH  was  curried  out  by  the 

I.    nn'thod  with  the  ol)jeil  of  di-tennining  a  number  of 

.  .JH   loojm   for   variouM   values   of    the   maximuiu    flux 

I' iilii.ut  rj,(MK»  to   I'j.lHiO  ('.(J.S.  IJjies  per  square 

■  lie  niiiKc  of  d'-UHJtieH  found  in  practice  for  ulter- 
fulling  well  within  these  liniits. 

'l'U>:  n|Mi  iiiicn  i^uiployt-d  wuh  in  the  fonn  of  a  narrow  ring, 

21  ■•").')  (in.   oiii.iid"!  rliiinieter  and  2il-2ri  cm.   inside  diameter, 

!  '    MHulitted  ntampiiiKM  to  u  dejitli  of  aljont  '2'M  eni. 

..f  the  cleaned  nn-lal  wuM  iiflenvarrls  found  to  lie 

and  ilK  di-nnily  to  be  l-Ki,  giving  a  volume 

Tlio  ineon  periplior)'  being  05-0  cm.,  the 

.irnti  WHM  I -535  it(|.  cm. 

'    '     wrappe<l  with  u  layer  of  thin 
.<l  the  Hi-conilury  winding,  con- 

.  IT.-  I■ll^■  ^-  .  i  li"  ,  w.i.  XXII.,  IIIIO;  nlho  ••  J'hil.  MftK.," 
(^Icmbcr,  1010. 


of  !•> 
iii-»  . 
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sisting  of  50  turns  of  No.  38  S.W.G.  D.C.C.  wire,  distributed 
uniformly  over  the  whole  periphery.  The  resistance  of  this 
winding  was  4-3  ohms.  The  secondary  winding  was  covered 
with  another  layer  of  tape,  over  which  the  magnetising  winding 
was  wound.  This  consisted  of  two  layers  having  585  and  621 
turns  respectively  of  No.  20  S.W.G.  D.C.C.  wire  closely  wound, 
the  resistance  being  1'528  ohms.  The  number  of  turns  per 
centimetre  was,  therefore,  184,  so  that  the  magnetising  force 
per  ampere  was  0-4.t:x18-4=23-1  C.G.S.  units. 

The  common  method*  of  carrying  out  the  ballistic  test  was 
adopted,  the  ammeter  and  galvanometer  employed  being 
afterwards  calibrated.  Commencing  with  the  iron  in  the 
demagnetised  state,  the  magnetisation  cuixe  was  determined 
ujj  to  a  density  of  4,790,  after  which  a  series  of  nine  loops  was 
traced  for  maximum  densities  of  5.200.  7,700,  9.250,  10,500, 
11,.550,  12,700.  13,480,  14,610  and  14,8.30.  H  ranging  between 
4  and  96  C.G.S.  units.  By  plotting  the  observed  points  to  a 
large  scale  it  was  seen  that,  with  few  exceptions,  the  errors 
of  observation  were  not  large,  and  the  curves  were  consistently 
smoothed  to  give  a  well-graded  series  of  loops. 

III.  Harmonics  in  the  Magnetising  Force  for  a  Sinusoidal 
"Wave  of  Flitx  Density. 
Let  it  be  assumed  that  the  flux  density  varies  according 
to  the  law  _ 

B=£  sin  e. 
Taking  each  loop  in  turn,  values  of  B  were  calculated  at 
intervals  of  10  deg.  over  a  cycle,  and  the  corresponding  values 


Tiii.  1. ^Wavks  of  Maonetisino  Fohck  bequhied  foe  Sink  Waves  ] 

01'  Flux  Density. 

of  //  read  olT  from  Die  loo|)  and  plotted  to  a  base  of  0.  tlie  result 
lieing  tht^  ))eiik('tl  waves  of  magnetising  force  shown  in  Fig.  1. 
T'lic  oidinale  at.  0  II  rcijiivsents  the  (^oetcivo  force,  iuid  tlie 
cuive  loaclieM  u  maximum  at  0     90  deg. 

These  wttVoH  can  bo  resolved  into  u  si-rios  of  the  form 

//.   A,co8  0-t-A,,co8  30-(-Af,co8  50-|-  ,  .  .  -|-A!,cos  «0-|    .  . 

I  B,  Bin  0-1  H;,  sin  30  |  H^  sin  50  -1-.  .  .  -i-li„.sin  "0  |-  .  .  . 

where  H  is  odd.    To  obtain  tiie  coeHiiient.'t  A„  ami  15„  tiie  waves 

were  ))lotted  lo  a  convenient  hase  length  and  analysed  U])  to 

•  .1.  A.  KwiiiHklKl  MliwKlftftxwii,  "  I'roii."  ]<oy.  Soo.,  Vol.  CLXXXU'.. 
Hciii'^  A,  lHl>:t,  I'l'.  !)Hr>.lo:m;  mid  S.  O.  .SlurlinK,  "  Klriilricltyjiuiil 
.MiiKiietium,"  I>.  27S. 
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the  9th  order  by  means  of  the  Henrii-i  analyser.  _The  resiilts 
are  shown  as  functions  of  the  maximum  density  B  in  Figs.  2 
and  3. 
The  above  series  may  be  written  as 

£r=ffi  sin  (0+91)4-^3  sin  (3<5+93)+5_5sm(56»+cp5)  +  ■  •• 

.  .  .  +H„  sin  ()id+(f„)  +.  .  .  , 
■where  £f„2=A„-+B„''  and  tan  o„=A„/B„.  The  amplitude 
H„  and  the  phase  angles  9,,  were  calculatedfrom  readings  taken 


as  to  obtain  smooth  cui-\'es  in  all  cases.  It  appears  from  the 
diagrams  that  the  sine  terms  are  reliable  over  the  range  of 
the  experiments  down  to  the  7th  harmonic,  while  the  9th  is 
probably  only  accurate  for  the  higher  values  of  the  maximum 
density.     In  the  cosine  terms  the  5th  haiinonic  shows  some 
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Fig.  2.— Sdje  Teems  (B„)  in  the  Wave  of  Magnetising  Force 
required  for  a  Sine  Wave  of  Flux  Density. 


0  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15x  lOSB 
Fig.  4  (6). — Phase  Angles  (0„)  of  the  Harmonics  in  the  Wave  of 
!  Magnetising  Force  required  for  a  Sine  Wave  of  Flux  Densitv. 


from  the  curves  of  Figs.  2  and  3.  and  are  plotted  in  Figs.  1(a) 
and  4(6)  respectively.  The  wave-length  of  each  hamiouic  has 
to  be  considered  as  360  deg.,  and  the  corresponding  phase  angles 
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Fio.  3.— Cosine  Terms  (A„)  in  the  Wave  of  Maqnetisino  Foece 
required  for  a  Sine  Wave  of  Flux  Density. 

set  off  to  this  8('alo  ;   thus  to  the  scale  of  the  fundamental  tlie 
phase  angle  for  the   nth  hanuoixic  would  be  9„,". 
The  curve  of  pliase  angles  afforded  some  guide  in  adjusting 
the  cuiTes  for  the  cosine  terms  to  tit  the  observed  points,  so 


irregularity  at  the  lowest  density,  while  the  7th  appears  to  be 
accurate  only  at  the  highest  densities.  It  will  be  shown  later 
that  the  effect  of  the  9th  harmonic  is  extremely  small.     The 


Fig.  5. — Waves  of  Flux  Density  produced  by  a  Sine  Wave  op 
Magnetising  Force. 

amplitudes  (Fig.  4(a))  have  probably  about  the  same  order  of 
accuracy  as  the  sine  terms  (since  the  cosine  tonus  are  relatively 
small),  while  the  phase  angles  depend  largely  upon  the  cosine 
terms.     For  this  reason  no  attempt  has  been  mado  to  plot 
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the  curves  for  the  9th  hamiouin  on  Figs.  ■!(«)  and  (6).     The 
shape  of  the  curves  will  be  discussed  in  Section  V. 

IT.  Harmonics  ix  the  Flux  Dexsity  eoe  a  Sixu.soidal 
Wave  oe  Magxetisixg  Force. 

In  this  case  it  is  supposed  that  the  magnetising  force  is 
H=E  sin  e. 
Taking  values  of  H  for  every  10  deg.  throughout  the  cycle,  and 
using  the  hysteresis  loops,  the  values  of  flux  density  B  are 
plotted  to  a  base  of  d  (see  Fig.  5).     Following  the  previous 
method,  these  waves  were  analysed  into  a  Fourier  series 

fi=^i'cosfl+^3'cos30+J5'cos50+.  .   .+A„'cosnd+  .  .  . 
+B^  smO+B^'  &mZQ+B-^'  s,\nbd+    .  .  .    4-5/ sin  «(9+ .  .  . 
=5i  sin  (d+Oi')+B3{3d+Os')+Bdoe+o^')+  .  .  . 
.  .  .  +B„(nd+o„')+  .  .  . 
for  odd  terms  as  far  as  the  9th  harmonic,  where 

B,r=A„'^-^B,;^  and  tan  o„'=A„\;B,;. 

In  Figs.  6,  7,  8(a)  and  8(6)  these  quantities  are  plotted   as 
functions  of  the  maximum  magnetising  force  H. 


Fio.  fi. — SisE  Terms  (B'„)  ix  Waves  of  Flbx  Density  pro- 

DCCED  BY  .\  Sl.VE  W.WE  OF  M.\<iNETISI.N(l  FORCE. 


It  will  be  seen  that  the  curves  fit  the  observed  points  very 
well  and  needed  little  adjustment  in  any  case.  Within  the 
ran^e  of  the  experiments  the  results  may  be  taken  as  reliable 
for  ull  hunnonicM.  The  shape  of  the  cur^'es  will  be  considered 
in  the  next  Kcction. 

V.  D18CU8B10.N  OK  Kksulth. 

Uarmonie*  in  the  Maijucliitiixi  Force—  Referring  to  Fig.  4(n), 
it  i8  iMien  that  the  umplitiidcs  of  nil  the  componentH  increase 
with  increaninK  vhIiicn  of  the  ma.ximiiin  flux  density,  iit  firnt 
hIowIv  and  aft<rwardH  very  rapidly.  The  ri'liitive  viiiiies  of  the 
liii  Npiired  with  the  fimdumental  at  the  same  time 

gr  '.INI-,   (iccoiinting  for  the   increa.ting  deviution 

of  '  Miagiu'lJHiiiK  force  from  u  nine  Hlm])e. 

Fig.  'i  hIiciwm  that  the  nine  tcrmn  bh  far  as  the  llth  hannonic 
arc  altenmtcly  jionitive  and  negative,  but  have  othenvise  the 
name  general  iiliape  an  the  ciir%'0N  of  amplitiidcH  «liown  in 
Fig.  'l(rt),  on  BCfount  of  the  relative  sinulmens  of  the  eoHine 
t<Tm«, 


The  cosine  terms  shown  in  Fig.  3  are  also  alternately  positive 
and  negative,  and  fall  away  to  zero  in  a  steady  manner  as'jB  is 
reduced.  A  notable  exception  occurs  in  the  case  of  the 'fun- 
damental cosine  term,  which  has  been  extended  to  zero  below 


Fig.  7.— Cosine  Terms  (A'„)  rs  Waves  of  Flux  Density  peo- 
cucED  BY  A  Sine  W.iVE  op  JIagnetisinq  Force. 

the  lower  limit  of  the  experiments  by  a  dotted  line,  the  shape 
of  which  may  be  justified  by  the  following  approximate 
argument.  Since  we  have  assumed  a  sine  wave  of  flux  density, 
the  E.M.F.  produced  thereby  will  follow  a  cosine  law,  and  hence 
the  fundamental "  cosine   component  of  magnetising  current 
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will  be  the  oJily  term  resjionsibic  for  ])ower,  all  the  other 
harmiini<'H  being  watllesH.  l(  /'  lie  the  energ)'  clissiputcd  per 
evcle  iiv  livsleii'siM,  if  is  Knnwri  liiiU 
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represents  fairly  tlie  observed  loss,  where  »;  is  assumed  to  be  a 
constant  and  n  an  index  whose  valne  is  altered  as  B  increases, 
that  is,  n  is  a  function  of  B.  By  plotting  log  P  against  log  B 
for  our  present  material  it  is  found  that  the  points  obtained 
lie  on  a  smooth  curve  whose  slope — which  is  roughly  a  measure 
of  n — increases  as  B  increases.  Now  tlie  E.M.F.  is  propor- 
tional to  B,  hence  the  magnitude  of  the  cosine  tenn  is  pro- 
portional to  B'/B.  or  B"~^.  The  slope  of  the  curve  representing 
the  magnitude  of  the  cosine  term  as  a  function  of  B  is  propor- 
tional to  (»J— 1)£"~^  Now  n  is  always  greater  than  unitv; 
hence,  when  B  is  small  and  n  not  very  different  from  1,  «— 1 
is  small  and  positive,  and  B'^'^='[/B-'"  will  be  large.  Hence 
the  curve  starts  off  j.t  the  origin  with  considerable  positive 
slope,  which,  since  B  increases  more  rapidly  than  h— 1,  will 
become  less — at_  first  rapidly  and  then  more  slowly.  For 
higher  values  of  B.  n  differs  considerably  from  unity,  and  2— w 
becomes  rapidly  smaller,  causing  the  slope  to  become  greater 
again,  thus  accounting  for  the  curve  turning  upward  for  larger 
values  of  B.  The  slope  may  also  be  increased  iiL^ddition  by  n 
varying  more  rapidly  than  a  linear  function  of  B. 

In  order  to  show  the  magnitude  of  the  error  introduced  by 
neglecting  harmonics  of  order  greater  than  the  seventh,  one 
wave  of  magnetising  force  has  been  constructed  by  s^iithesis, 
using  the  values  of  the  components  read  off  from  Figs.  4{a)  and 
4(6),  for  a  maximum  density  B  of  13,480,  the  result  being 
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wave  to  that  of  the  fundamental,  and  gives  an  indication  of 
the  kind  of  error  committed  in  assuming  that  the  magnetising 
force  follows  a  sine  law.  It  will  be  seen  that  even  at  low 
densities  the  sine  wave  is  some  4  per  cent,  too  low,  whilst  the 
error  increases  uniformly  to  a  figure  of  about  11  per  cent,  at 
higher  densities. 

Harmonics  in  the  Flux  Density. — The  amplitudes  of  the 
harmonics  shown  in  Fig.  8(a)  as  functions  of  H  all  follow  curves 
of  very  similar  shape,  closely  resembling  that  of  the  ordinary 
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Fig.  8  (6) Phase  Angles  (0'„)  of  Harmonics  is  Waves  of  Flux 

Density  probiced  by  a  SrsE  Wave  or  Maonetisfng  Force. 


Fio.  9. — Synthesis  from  its  Harmonics  of  the  Wave  of  Mao- 
NETisiNo  Force  required  for  a  Sine  Wave  of  Flux  Density  (B 
=  13,480). 


compared  with  the  wave  obtained  from  the  hystcri'sis  loop 
haying  the  same  maximum  value.  In  Fig.  9  the  full  lino  shows 
the  cui-ve  derived  by  synthesis,  and  the  dotted  line  the  wave 
obtained  from  the  hysteresis  loop.  The  differences  lietween 
the  true  curve  and  the  approximation  obtained  by  taking  the 
1st,  '3rd,  5th  and  7th  harmonics  are  everywhere  small,  showing 
that  the  errors  involved  by  neglecting  higher  terms  :ire  very 
minute.  Hence  it  appears  that  these  peaked  magnetising 
force  waves  may  be  very  well  represented  by  their  harmonic 
con.stituents  up  to  the  7th  order. 

In  order  to  demonstrate  the  effect  of  the  harmonics  on  the 
root-mean-.s((uare  value  of  a  wave  of  magnetisinji;  force  the 
following  table  has  been  prepared,  showing  for  various  values 
of  li  tlie  effective  value  of  the  wave  in  H  units.  The  third 
column  gives  the  ratio  of  the 'root-mean-square  value  of  the 


magnetisation  curve  of  the  material.  The  sine  terms,  as 
Fig.  6  shows,  are  all  positive,  and  follow  curves  similar  iu  shape 
to  those  found  for  the  amplitudes,  due,  of  course,  to  the 
relatively  small  value  of  the  cosine  terms.  There  is,  however, 
some  slight  irregularity  ju  the  7th  and  0th  harmonies  at  the 
very  lowest  values  of  H,  where  they  attain  small  negative 
values. 

The  cosine  terms  are  all  negative,  and,  as  Fig.  10  indicates, 
appear  to  increase  at  vaiying  rates  as  H  is  decreased,  the  5th, 
7th  and  9th  harmonics  reaciiing  maximum  values,  which  for 
thejormcr  harmonic  occurs  at  about  //-  <)  and  for  the  latter 
at  /f=10,  after  which  they  decline  rapidly  to  /.oro.  Within 
the  range  of  the  experiment  s  the  fundamental  and  3rd  luirnumic 
were  continually  increasing,  but  must  ultimately  attain  a 
maximum  and  fall  to  zero  as  H  tends  to  zero,  after  the  manner 
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of  the  higlier  liarmonics.  It  appears,  therefore,  that  the 
higher  harmonics  attain  a  maxunum  value  at  a  value  of  H 
which  is  greater  as  the  order  of  the  harmonics  is  higher,  a  fact 
which  we  shall  find  useful  in  explaining  a  point  which  will 
arise  later. 

As  before,  the  accuracy  of  making  an  approximation  to  the 
shape  of  the  waves  with  a  finite  nxunber  of^terms  of  the  Foiuier 
series  was  tested  by  drawing  a  wave  for  fl^=53*9  by  synthesis, 
using  harmonics  up  to  the  9th  order  taken  from  the  Figs,  ^(a) 
and  8(6),  the  result  being  shown  by  the  full  line  in  Fig.  10, 
where  the  dotted  line  is  the  flux  density  wave  deduced  from 
the  hysteresis  loop.  The  differences,  though  not  large,  are 
greater  than  in  the  former  case,  and  the  difference  between  the 
two  curves  has  been  subjected  to  harmonic  analysis  up  to  the 
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9th  order,  from  which  it  was  found  tliat  the  discrepancy  vim- 
h\bU  ontirely  of  hurnionicR  of  Htill  liighor  ordcre.  That  these 
harmonicB  rniiy  br  of  groat  importunco  is  iudicated  by  anotlior 
far.t  wiiich  tliJH  iiyntliotir  oun-e  liringH  out.  The  ordinate  ut 
0— 0  JH  olparly  tlio  remanent  magiteliHiii  of  tlio  mutoriul,  and 
the  iirtuiil  and  H\Titliftic  viiliicH  nil!  Hceii  to  be  very  diiToreut. 
Since  lliiB  ortiiiiate  m  tint  Hiini  of  lliu  cottine  leniiH,  it  follows 
that  till)  Hum  of  the  coHino  turinM  of  tlio  neglected  hannonicH 
mURt  l»c  very  con«id«riili|e.  The  fact  that  the  error  in  the 
ordinaU;  at  0  IH)  dug.  JM  not  ho  great  pointn  to  1  lie  fact  that  t  lie 
nine  tennii  of  tln'Ho  n-jiMtcd  liartnonnH  will  lie  niiiall,  u  result 
to  bo  oxjincliKl  when  I  hi!  doHc^onrling  order  ol  magnitude  of  the 
higher  hannonic  nine  tennn  i»  icinemlieied.  It  IIuih  apjiears 
that,   although   a   fair  approxiiiialion   to   the  Hhupe   can   bo 


obtained  by  summing  harmonics  up  to  the  9th  order,  the 
a^jproximation  so  obtained  neglects  important  cosines  of 
higher  order.  Eeferring  to  Fig.  5,  it  will  be  seen  that  the 
remanent  magnetism  increases  witli  B.  The  sum  of  the 
cosine  terms  must  therefore  do  likewise,  and  this  can  only 
happen  if  the  neglected  cosines  are  o£  fairly  large  size_aud 
their  peak  values  occur  at  higher  and  higher  values  of  H,  as 
predicted  above. 

Eemembering  that  the  phase  angle  measured  by  9',, 
=tan~iA'„  B'„  must  be  divided  by  n  when  plotted  to  the  scale 
of  wave-length  of  the  fundamental,  I'lg.  8(6)  will  show  that 
9'i-?'3,35i9'5,5,  &c.,  that  is,  all  the  harmonics  are  approxi- 
mately in  phase,  a  result  confirmed  in  Fig.  10.  This  leads  to 
the  interesting  result  that  if  the  flux  waves  produced  by  a  sine 
current  be  analysed  with  respect  to  their  own  origin  (5=0), 
instead  of  the  origin  we  have  used  {H=0),  the  Fourier  series 
would,  to  a  first  approximation,  contain  sine  terms  only,  whose 
magnitudes  would  be  equal  to  the  amplitudes  plotted  in 
Fig.  8(a). 

In  all  the  present  work  it  will  be  noticed  that  the  distorting 
effect  exerted  on  the  shape  of  the  hysteresis  loop  by  eddy 
currents  induced  in  the  metal  by  an  alternating  flux  has  been 
ignored,  and  so  the  results  must  be  taken  only  as  a  first  approxi- 
mation to  the  actual  problem  occurring  in  electrical  machinery. 
Furthermore,  the  liysteretic  cycles  upon  which  our  work  is 
based  are  jjerformed  slowly,  whereas  in  actual  cases  a  cycle  is 
completed  in  one-fiftieth  of  a  second  or  less,  and  the  effect  of 
magnetic  viscosity  will  come  in  also  as  a  disturbing  factor. 
Max  Wien*  has  investigated  this  effect  in  some  detail,  and  has 
shown  that  the  general  effect  of  viscosity  on  the  shape  of  the 
hj'steresis  loop  is  similar  to  that  of  eddy  currents — namely,  to 
shoi-ten  the  loop  under  constant  magnetising  force  and  to 
increase  its  area  at  constant  maximum  flux  density  as  the  speed 
of  the  cycle  is  increased,  the  effect  being  a  small  one  even  at 
so  high  a  frequency  as  520  cycles  per  second.  The  authors,  by 
analysing  oscillograms  taken  on  a  small  ring-type  transformer 
built  up  of  the  stami)ings  used  in  the  exjjeriments  made  fur  this 
Paper,  have  obtained  a  rough  indication  of  the  combined  effects 
of  viscosity  and  eddies  on  the  actual  values  of  the  magnetising 
force  haiTuonics  for  a  sine  flux  whose  maximum  value  was 
8,000,  the  frequency  being  50  cycles  per  second.  It  was  found 
that  the  fundamental  cosine  term  was  somewhat  larger  than 
that  predicted  from  the  curves  given  in  tliis  Paper,  indicating 
the  increased  loss.  The  third  harmonic  was  also  found  to  be 
larger  and  the  higher  harmonics  smaller  than  tlie  predicted 
values,  a  like  remark  applying  to  the  sine  terms.  No  exact 
information  as  to  the  distortion  of  the  loop  could  be  deduced 
from  this  rough  test.  It  therefore  a})])eais  that  much  further 
work  on  the  shape  of  the  hysteresis  loop  uiuler  rapid  reversals 
of  flux  density  and  in  tiie  presence  of  eddy  currents  is  required 
before  the  exact  prediction  of  magnetising  force  and  flux- 
densit)-  waves  in  electrical  machines  and  apparatus  is  possible  ; 
but  until  such  investigations  are  made  it  is  hoped  that  the 
results  set  out  in  tiiis  Paper  will  j)rovide  a  first  ajjproximation 
to  the  solution  of  the  j>r()blem,  wlii('h  will  bo  of  greater  prac- 
tical value  than  could  possibly  be  obtained  by  assuming  the 
sine  wave  theory  in  the  case  of  magnetic  circuits  containing 
iron  and  subjected  to  alternating  fluxes.  It  will  be  evident 
that  tho  present  results  apply  only  to  the  case  of  a  magnetic 
circuit-  such  as  is  found  in  the  static  transformer  consisting 
entirely  of  magneli(-  metal,  containing;  no  air  gaps,  and  in  which 
tiie  liu.v  density  is  uniform  ;  Ijut  the  writers  hope  to  show  in  a 
future  communication  how  the  results  can  he  applied  to 
magnetic  circuits,  such  as  are  commonly  found  in  electrical 
machinery,  not  fullilling  these  con<litions.  As  ])ointed  out 
earlici-  in  the  l'a]icr.  t  he  ant  hors  propose!  to  ))ul)lish  later  results 
ol  similar e.\p(!ri)n(,'nts  curried  out  on  other  materials. 

Th(!  authors  beg  ti)  thank  Dr.  S.  I'.  ,Siiiit.li  for  reading  the 
numiiHcriiit.  and  wish  to  Htatc  that,  t  lu!  work  was  (tarried  out 
under  the  direction  of  i'rof.  T.  .Mather,  F.U.S.,  at  the  City  and 
(iiiihis  (I'wtginecring)  Colhigc,  South  Kensington. 


*  Max  WIcn,  Wplctnannn'  "  Anniilvii."  Vol.  LXVI.  ;    iilso  BrnR.tlail 
mill  la  Ciiiir,  "  Theory  niiil  CiUoulnlioii  of  Elm'tric  t!iirroiit»,"  1012,  p.  3.5(1. 
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THE  BETHNAL  GREEN  ELECTRICITy  SUPPLY 
UNDERTAKING. 


Although  a  provisional  order  was  obtained  by  the  Borough  Council 
so  far  back  as  1899,  it  was  only  recently  that  steps  were  taken  to 
provide  a  supply.  Some  years  ago  the  late  IMr.  Robert  Hammond 
prepared  a  scheme  for  a  combined  dust  destructor  and  electricity 
supply  station,  but  this  was  not  carried  into  effect.  In  1912  Sir  John 
Snell  submitted  a  report  to  the  Council  recommending  that  they 
should  take  a  supply  in  bulk  from  some  neighbouring  authorised 
ilistributor,  and  tenders  were  obtained  from  various  electrical  supply 
<i>nipanies  and  Borough  Councils  owning  electrical  undertakings. 
The  tender  of  the  Stepnej'  Borough  Council  was  accepted,  and  an 
agreement  made  for  the  purchase  of  electrical  energj'  in  bulk  for  a 
term  of  years,  the  supply  to  be  given  at  5,850  volts,  three-phase,  50 
leriods. 

A  supplementary  agreement  was  subsequently  made,  under  which 
the  Stepney  Council  undertake  to  manage  the  Bethnal  Green  under- 
taking for  a  further  payment. 

In  the  summer  of  1914  Mr.  Harold  Couzens  was  appointed  con- 
sulting engineer  to  carry  out  the  scheme  on  the  lines  laid  down  in  Sir 
John  Snell's  report,  and  the  specifications  were  duly  prepared.  In 
t  he  meantime  war  broke  out,  and  though  the  work  has  been  continued 
the  execution  and  completion  of  the  works  have  been  delayed,  owing 
to  more  pressing  GJovernment  work  and  shortage  of  staff  of  the  con- 
tractors, so  that  it  is  only  just  now  completed. 

The  contractors  are  the  British  Insulated  &  Helsby  Cables  (Ltd.) 
for  the  whole  of  the  mains,  and  the  British  \Yestinghouse  Electric 
Co.  (Ltd.)  for  the  sub-station  transformers  and  equipment. 

Two  sub-stations  have  been  built,  one  at  New  Tyssen-street  and 
one  at  Digby-street.  and  when  the  load  increases  in  the  northern  area 
it  is  proposed  to  put  an  additional  sub-station  in  that  district.  The 
buildings  have  been  designed  and  constructed  under  the  super- 
vision of  the  borough  engineer  and  surveyor,  j\Ir.  A.  E.  Darby.  The 
extra-high-tension  current  is  brought  by  the  Stepney  Borough 
( 'ouncil  to  the  boundary  in  Brick-lane  by  means  of  duplicate  cables, 
and  is  taken  on  also  by  duplicate  cables  into  the  sub-station  at  Xew 
Tyssen-strest,  from  whence  the  cables  proceed  to  the  Digby-street 
>ub-station. 

The  high-tension  switchboard  is  constructed  on  standard  lines,  the 
cubicles  being  underneath  the  switchboard  platform,  and  the  oper- 
ating gear  above.  Each  switchboard  is  divided  into  two  halves  by 
an  interconnecting  panel,  so  that  in  case  of  breakdown  of  one  of  the 
lables  that  section  can  be  completely  isolated  and  the  supply  main- 
tained on  the  other  half  of  the  board. 

Distribution  cables  have  been  laid  through  the  main  streets  of  the 
liorough,  but  only  on  one  side  of  the  road,  except  in  Bethnal  Green- 
i(iad,  where  the  cable  is  laid  on  both  sides,  so  that  the  distribution 
system  may  be  said  to  be  largely  of  a  pioneering  nature,  as  may  be 
L'athered  by  the  fact  that  the  total  expenditure  on  the  scheme  is  only 
i25,000.  The  low-tension  cables  are  four-core,  and  all  are  lead- 
rovered  and  laid  solid  in  stonework  troughing.  The  pressure  of 
supply  to  consumers  is  415  volts  between  phases,  and  240  volts 
I.etween  phase  and  neutral. 

The  outlook  for  the  undertaking  is  encouraging,  as  there  is  a  large 
number  of  small  indu.stries  requiring  the  use  of  power  in  the  district, 
and  a  considerable  number  of  consumers  have  already  received  a 
temporary  supply,  with  the  permission  of  the  Council,  from  Shore- 
ditch  and  Stepney,  on  the  understanding  that  they  change  over  to 
the  Bethnal  Cireen  supply  as  soon  as  this  is  available. 

At  the  inauguration  of  the  New  Tyssen-street  and  Digby-street  sub- 
stations on  Thursday,  Oct.  5th,  Coun.  J.  J.  Cole  (Chairman  of  the  Elec- 
tricity Committee)  presided   and   the   Mayor  (Coun.  W.  J.  Lewis,  J. P.) 
performed  the  nprniiiL'  rcn-iiumy  at  the  New  Tyssen-street  substation. 
'J'he  Mayor  wi  N  ..m.  .1  i  lii>  Mayor  of  Stepney  and  other  meinbors  of  the 

St-pney  Council, I  M  i.  (  .,1c  le'ad  a  letter  from  Sir  John  Snell  expressing 

his  regret  at  his  lualjilily  to  attend. 

Mr.  C()i,K  then  gave  a  phort  historical  account  of  the  undertaking. 
Delay  was  partly  due  to  the  fact  that  during  the  years  1903  to  1910 
Parliament  discussed  the  general  question  of  linkinfj  up  aixl  this  prin- 
ciple was  accepted  as  prefi-rable  to  iiidcpeudent  uiKliata kings.  Conse- 
quently, in  1912,  the  Council  olrtained  a  repoit  fnnv.  Sir  .lohti  Snell  which 
provided  for  obtaining  current  in  bulk  on  the  alternating-current,  50  </: 
three- phase  four-wire  systeuf.  In  1914  an  agreement  was  entered  into 
with  .Stcpiiey  for  a  supply  for  the  period  ending  March  .'il,  1929.  and  also 
.1  supplemental  agreement  with  Stepney  for  the  nuiiuigcmcnt  of  the 
supply  for  four  years,  and  .Mr.  H.  \V.  Couzens  was  retained  as  consulting 
engineer.  The  hich-tension  feeders,  from  the  Stepney  boundary  in 
Brick-lane,  were  coiuioctcd  to  the  high-tension  switchboard  in  duplicate 
and  high-tension  feeders  in  du))licate  proceeded  to  I)igl>y  street.  In 
each  of  the  sub-stations  there  was  a  500  and  a  250  k.v.a.  tiansformer. 
In  that  station  (New  'I'yssen-street )  were  the  meters  that  rcjiislered  the 
supjily  from  Stepney  antl  from  the  low-tension  side  tliese  radiated  three 
feeders,  one  connecting  up  to  o  point  in  Pethnal  Green-road,  and  the 


second  to  a  point  in  Brick-lane,  and  the  third  to  the  western  end  of 
Hackney-road.  In  the  case  of  Digby-street  the  three  feeders  connected 
to  the  networks  at  the  junction  of  Cambridge-road  and  Bethnal  Green- 
road. 

Mr.  Cole  concluded  by  asking  the  JIavor  to  perform  the  inaui^ural 
ceremony.  ° 

The  llAYop.  said  he  was  glad  that  to-day  his  Council  were  all  united 
in  the  opinion  that  electricity  supply  was  necessarv  in  the  borough.  It 
gave  greater  facilities  for  letting  premises,  as  it  assisted  in  quicker  pro- 
duction in  factories.  It  spoke  well  tor  municipal  enterprise  when 
boroughs  linked  up  for  the  interests  of  theii-  people. 

The  Mator  then  linked  up  the  mains,  operated  the  switch  on  the  low- 
tension  side  and  declared  the  two  sub-stations  open. 

Mr.  H.  H.  Gordon,  J.P.,  L.C.C.,  in  proposing  a  vote  of  thanks  to  the 
Mayor,  said  that  it  was  33  years  since  the  first  metropolitan  local  authority 
(St.  Pancras)  obtained  powers  for  electricity  supply,  and  Bethnal  Green's 
ceremony  to-day  might  be  said  to  complete  the  task  of  giving  London  a 
supply,  and  they  not  only  completed  that  era,  but  in.iuijuratid  a  new 
period  of  closer  co-operation  between  manufacturers  and  "distributors  of 
electricity.  The  action  of  Bethnal  Green  and  Stepney  in  co-ordinating 
their  supply  formed  the  best  answer  to  those  who  had  advocated  great 
undertakings  rather  than  local  initiative.  Bat  while  he  did  not  tliink 
London  would  be  safe  with  only  one  supply,  there  was  no  necessity  to 
have  29  supplies.  The  policy  Stepney  and  "Bethnal  Green  had  adopted 
ruled  out  the  scheme  for  a  great  unified  supply. 

Coun.  G.  T.  Lego  (Vice-chairman  of  Stepney  Electricity  Committee) 
seconded  the  resolution. 

The  Mayor  of  Stepney  (Aid.  J.  D.  Kiley,  J.P.),  in  acknowledging 
the  vote  of  thanks,  said  the  trade  section  of  the  Chamber  of  Commerce, 
of  which  he  was  Chairman,  had  had  before  it  the  question  of  trade  after 
the  war.  Ihey  came  to  the  conclusion  that  more  technical  training  and 
more  up-to-date  methods  of  manufactine  were  required,  and  to-day's 
ceremony  showed  that  Bethnal  Green  was  taking  a  step  in  the  right 
direction  by  scrapping  the  old  methods  of  obtaining  light  and  power. 
In  Stepney  about  IS-miUion  units  were  supplied  last  year  for  power  piu'- 
poses.  and  there  was  not  a  building  of  any  size  unoccupied. 

Coun.  C.  E.  Fox,  J. P.,  in  moving  a  vote  of  thanks  to  Mr.  Cole,  said 
even  if  they  lost  on  tl  e  electricity  undertaking  they  would  more  than 
make  it  up  by  the  extra  rates  they  would  receive  through  the  present 
empty  premises  being  let. 

The  company  were  subsequently  entertained  at  tea  by  Mr.  Cole. 


THE  AIR-GAP  FIELD  OF  THE  POLYPHASE  INDUCTION 
MOTOR 

BY  F.  T.  CHAP5IAX,  D.SC. 

(Concluded  from  page  12.) 
SUMMARY  OF  CONTENTS. 

VI. — CoNCLTJSIOSr  AND  TaBLE  OF  AlB-QAP  DISPERSION  COEFFICIENTS. 

VI.  Conclusion.* 
33.  We  may  summarise  the  results  of  the  previous  sections 
as  follows  : — 

(1)  The  circle  coefficient  as  de&ied  in  equation  (.53)  mav  be 
expressed  in  the  form  o-=(I-f /i')(l-f ;.2')(l-f ;.i)(l+/.2)"-l, 
01-  appioximately  <r=l^+)J-\-X^+}.2,  where  the  coefficients 
Ai'  and  /..>'  take  account  of  the  air-gap  dispersion  in  stater  and 
rotor  respectively,  and  l^  and  U  include  the  remaining 
diispersion. 

(2)  When  the  eft'ects  of  saturation  in  the  iron  and  of  tlie 
reaction  of  the  rotor  currents  may  be  neglected,  the  values  of  A' 
are  given  rigorously  by  the  simple  expressions  shown  in 
equations  63,  61  and  65.  Numerical  values  for  these  quantities 
are  given  in  columns  headed  (A)  in  the  tables  below  ;  these 
are  the  maximum  possible  values  wliich  /.'  may  have. 

(3)  A  squirrel-cage  secondary  winding,  by  damping  the 
multiple  fields  which  the  primary  winding  tends  to  j)roduce, 
decreases  the  coefficient  of  air-gap  dispersion  for  that  winding. 
Columns  headed  (B)  in  the  tables  below  give  values  of  /.' 
appropriate  to  this  case,  calculated  on  the  basis  of  a  squirrel- 
cage  winding  with  10-25  slots  per  pole.  The  values  in  these 
columns  may  be  taken  to  rejiresent  the  maximum  reduction 
which  the  rotor  reaction  is  likely  to  effect. 

(4)  Saturation  of  the  magnetic  circuit  acts  differently  on 
the  various  teeth  and  ciuusos  the  value  of  k'  to  be  reduced. 
This  reduction,  already  marked  at  no  load,  probably  increases 
appreciably  when  the  motor  is  loaded  beyond  about  normal 

*  To  render  thi.'i  concluding  portion  more  clear,  part  of  the  stxitioii  is 
reproduceil  from  our  la-st  issue. 
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Table  XI. — Three-phase  Windings. 


Slots  Re- 
Slot;  per  due. 
per  pole  tion 
pole.  I  pe 

phase^  span. 


No  saturation,    i  With  saturation. 


9 

9 
12 
12 
13 
15 
18 
18 
21 
21 
<»(x3) 
<»(x3) 


m. 

b. 

1 

0 

2 

0 

2 

1 

3 

0 

3 

1 

4 

0 

4 

2 

5 

0 

5 

2 

6 

0 

6 

3 

7 

0 

7 

3 

00 

0 

00 

00/2 

1-333 
1-166 
1-083 
1-136 
1-099 
1-125 
1048 
1-120 
1-069 
1-117 
1040 
1116 
1058 
1-111  : 


1-000 
0-966 
0-933 
0-960 
0-945 
0-958 
0-925 
0-957 
0-936 
0-956 
0-923 
0-956 
0-932 
0-955 
0-922 


Two-  or 
three- 
phase 
rotors. 
(A) 


Squirrel-;  '^^°^°'^  |  Squirrel- 

cage     ;      j^^gg         cage 

rotors.    1    ^,  I    rotors. 

rotors,   j 

(B)  (C)      1      (D) 


0097 
0029 

0  024    ; 

0014      ' 
0-012 
0-0089 
0-0073 
0  0065    ' 
0  0043 
00052 
0-0029 
0  0043    i 
00023    I 
0-0024    I 
0-00026 


0  043 
0-022 
0-019 
0-012 
0  010 
0  0069 
00067 
0  0046 
0  0039 
0  0037 
0  0027 
0-0033 
0  0020 
00007 
0  0001 


0-097 

0  028 

0-023 

0012 

0010 

00076 

00065 

00056 

0-0039 

00046 

0-0026 

0  0040 

0  0020 

00021 

000023 


0  043 
0-022 
0-019 
0-011 
0-009 
00067 
00064 
0  0043 
0  0038 
0  0035 
0  0026 
0  0031 
0  0020 
0-0007 
0  0001 


Table  J 

m.-i 

''mo-piiase 

Windings. 

Slots 

Ke- 

No   saturation. 

With  sa 

turation. 

Slots 
per 

per 
pole 

tion 

p. 

K„i. 

Two-  or 

Two-  or 

pole. 

per 

in 

three- 

Squirrel- 

three- 

Squirrel - 

phase. 

span. 

phase 
rotors. 

eage 
rotors. 

phase 
rotors. 

cage 
rotors. 

9- 

TO. 

6. 

(-4) 

(B) 

(C) 

(D) 

6 

3 

0 

0-704 

0-911 

0  047 

0025 

0040 

0-024 

6 

3 

1 

0-648 

0-880 

0-036 

0-024 

0-031 

0-022 

8 

4 

0 

0-687 

0-906 

0-033 

0017 

0-028 

0016 

8 

4 

2 

0-578 

0-837 

0-018 

0-014 

0017 

0014 

10 

5 

0 

0-680 

0-904 

0-026 

0012 

0  022 

0012 

10 

5 

2 

0-608 

0-860 

0-015 

0  0096 

0014 

0  0096 

12 

6 

0 

0-676 

0-903 

0-023 

0010 

0018 

0-010 

12 

6 

3 

0-569 

0-834 

0-0096 

00069 

0  0094 

0-0069 

full  load.  The  figures  in  column  (C)  below  represent  the 
minimum  values  to  which  saturation  alone  is  likely  to  reduce 
the  air-gap  dispersion  coefficient ;  they  are  based  on  the 
saturation  curve  shown  in  Fig.  11,  the  maximum  value  of  the 
ampere-tums  per  half  magnetic  line  being  taken  as  -150. 

(.5)  The  figures  in  columns  (D)  have  been  obtained  by 
cfmsidering  the  ef!ect  of  the  rotor  currents  on  multiple  fields 
already  reduced  by  saturation,  and  these  again  represent 
minimum  values. 

The  value  of  /.'  to  be  employed  in  any  given  case  lies  between 
the  figures  of  column  (A)  and  that  of  the  other  columns  (B),  (C) 
or  {!)),  which  applies  to  the  conditions  of  the  design.  It  will 
he  neces.sary  for  the  designer  to  use  his  e-xperience  in  choosing 
an  intfrmediatc  figure. 

(6)  Nothing  has  been  said  with  regard  to  the  modification  of 
/.'  for  a  s()uirrel-cage  windi.ig,  because  the  multiple  fields  of 
such  a  winding  are  not  damped  by  currents  in  the  stator,  and 
as  the  fluAes  iit  all  the  teeth  are  eciiial  the  effect  of  saturation  is 
the  Hame  on  all  the  multiple  fields,  and  the  coefficient  ?.'  is 
unaffected. 

(7)  The  no-load  current  can  be  calculated,  without  the  aid 
of  a  complete  Haturation  curve,  by  considering  the  condition 
of  the  magnetic  circuit  at  points  60  deg.  from  the  zero  point 
of  the  fintt  flux  wave,  as  shown  in  section  30. 

(8)  A  spfM-iul  group  of  multiple  fields  is  set  uj)  by  the  triple 
freiniency  coiiiiiciiK-ntH  of  the  flux  wave,  but  the  effects  of  these 
fields  an-  jiruitically  c<mfined  to  distorting  the  magnetising 
current)). 

(!))  Limiting  valuer  of  ^/,  fur  windings  met  with  in  cirdinary 
pnutir-i-,  are  set  out  in  Tiil)les  X.  and  XI. 

Kn^inccrN  wlio  cmjiloy  a  circle  coefficient  <lrfiiied  in  a  manner 
differi'iii  from  etpiat ion  M  will  In'  able  to  modify  the  data  given 
alxivi-.  mid  thus  obtain  figures  suitable  for  their  own  case, 
witliont  difficulty. 


TECHNICAL  EDUCATION   FOR    THE  GERMAN  CIVIL 
SERVICE. 

The  following  translation  of  a  letter  from  the  Institution  of 
German  Engineers  to  the  Chancellor  of  the  Gemiaii  Empire 
is  of  interest,  as  showing  the  Genuan  attitude  of  mmd  regard- 
ing technical  education  for  State  officials.  Our  own  Civil 
Service  Commissions  would  do  well  to  bear  in  mind  the  points 
here  given  : — 

Berlin,  June  13,  1916. 

YoTJK  ExCELLE>-CY ;  The  Committee  of  the  Institution  of  German 
Engineers  urges  that  steps  should  be  taken  by  modification  of  the  law  in 
the  confederated  States,  and  particularly  in  Prussia,  by  removmg  the 
obstructions  of  the  law  of  1906  concerning  eligibility  for  the  liigher  posts 
in  the  Civil  Ser\'ice  so  as  to  make  it  possible  that  not  only  lawyers  but 
also  graduates  of  the  technical  high  schools  should  be  able  to  take  up 
careers  in  the  higher  Civil  Service. 

ReAS0>'ED  ABOrMEN'T. 

Already  before  the  war,  after  exhaustive  discussions  extending  over 
many  years,  the  demand  has  been  expressed  that  candidates  for  the 
higher  posts  in  the  Civil  SerWce  should  be  given  a  scientific  academic 
training,  so  as  to  enable  them  to  have  a  full  understanding  of  the  condi- 
tions of  public  life  U]x>n  which  industrial  questions  and  the  requii-cments 
of  trade  and  commerce  exert  a  prelJonderating  influence  at  the  present 
day.  The  war  has  confronted  the  State  with  an  imexpeeted  number  of 
new  problems  that  have  caused  it  to  call  into  its  service  the  intellect  of 
the  most  diverse  professions.  Tliis  extension  of  admission  to  the  higher 
careers  in  the  Cinl  Service  that  has  been  introduced  under  the  pressure 
of  the  circumstances  of  the  time  must  be  extended  ;  the  barriers  that  still 
exist  in  this  respect  must  be  removed,  if  it  is  to  be  possible  to  ensxire  the 
full  development  of  the  economic  forces  of  the  country  after  the  war. 

It  has  now  become  an  imperative  necessity  that  the  demand  that  has 
been  expressed  for  many  uears  by  the  Institution  of  German  Engineers 
should  be  fulfilled,  and  that  university  graduates,  particularly  of  the 
technical  high  schools,  should  be  admitted  to  the  higher  grades  of  the 
Civil  Service,  so  as  to  place  the  selection  for  this  careeron  a  broader  basis. 

Already  10  years  ago,  on  the  occasion  of  the  discussions  in  the  Prussian 
Diet  on  the  CTOvemment  proposals  concemijig  the  change  of  the  course 
of  study  for  law  (1903)  and  later,  after  tlieir  rejection,  in  the  discussions 
on  the  law  concerning  eligibility  for  careers  in  the  higher  Civil  Service 
(1906),  the  Government  admitted  readily  that  the  training  of  the  higher 
Civil  Service  ofiicials  did  not  correspond  with  the  requirements  of  the 
day.  The  removal  of  this  defect  was  unsuc('csstully  attempted  at  that 
time  by  a  proposed  re-form  of  the  academic  curriculum,  and  is  supposed 
now  to  have  been  acliicvcd  by  means  of  the  law  of  1906  by  measures  that 
only  take  effect  subsef|Uent  to  the  adademic  study.  Later  experience  has 
shown  that  the  method  that  has  been  adopted  is  hardly  likely  to  be 
able  to  impart  to  the  coming  generation  of  State  officials  a  special  under- 
standing of  the  economic  processes  that  govern  life  in  our  days. 

The  training  of  the  majority  of  higlier  grade  officials  in  the  Civil  Service 
and  Communal  bodies  tliat  has  become  customary  and  has  been  deter- 
mined by  the  law,  consists  in  a  secondai-y  school  education  that  has  a 
particular  bias  towards  the  humanities,  and  a  short  university  course 
wliich  is  almost  exclusively  comjiosed  of  legal  subjects. 

The  course  of  study  laid  down  for  the  lawyers  is  at  the  same  time  and 
without  change  also  the  course  of  study  for  the  officials  of  the  Civil 
Service. 

This  rigid  connection  of  profe.tsions,  that  must  be  admitted  to  be  very 
different  in  their  practice,  is  unique  in  the  whole  educational  system  of 
Gennany.  It  constitutes  an  hiherent  cont radii  tion,  and  has  gradually 
become  an  insurmountable  obstacle  which  will  in  all  probability  wreck 
the  system  that  was  to  be  built  on  tlie  foundal  icui  of  the  law  of  1906, 

The  system  of  training  that  has  been  dcsciihcd  above  has  cre-atcd  the 
jieculiar  situation  that  all  young  jx-ople  who  lm\  e  a  leaning  towai-ds  any 
one  of  the  numerous  branches  of  the  t'ivil  .Scrvico,  whether  by  family 
trodition,  ideals,  or  s))ecial  ca])oeity,  are  foiled,  even  against  their  incli- 
nation for  science,  to  devote  themselves  cimipletel.v  to  a  legal  training 
in  order  to  pass  the  first  law  examination,  ns  this  provides  practically  the 
first  documontaiy  evidence  obtainalile  fi>r  admission  to  a  Civil  Service 
career  in  the  Knipire.  the  Stales,  the  "  Communities,"  and  many  other 
posts.  This  niiito  is  closed  to  the  graduates  of  other  faculties,  for  in- 
stance, of  nil  tlio  exiKTlmonlal  sciences,  by  the  provisions  of  the  above- 
mentioned  I'rusHiaii  law,  and  of  similar  laws  in  the  other  Gorman  State.", 
as  well  as  by  the  custom  lliiit  is  develojiing  in  consequence  of  this  law  of 
njipointing  lawyers  for  ailiiiiniHlriitivc  work. 

In  consp(|nence  of  the  )ux']Miiulerating  iiill\ien<«  that  technical  qucs. 
tioiis  and  the  rec|Uin-nienl«  of  indiistn'  Imvc  to-day  on  all  branches  of 
public:  life  and  the  iniMviisiiiK  participation  of  llm  provinces,  "  rominuni- 
ticM,"  and  towns  in  leilinlcnl  and  seieiitilic  etiter])rises,  ('ivil  •-ervanls  are 
liftlled  upon  to  deal  with  pi-oblems,  the  expert  solution  of  which  calls  for 
jUMt  the  tyi^iof  inentalei|iiipiiieMt  that  is  piuvided  b.V  the  leclmical  high 
schools.  'Tliegri'alerpartof  the  ediica tion  of  these  institutes  is  not  bawd 
on  n'lroHjxwtion  and  definllion,  1ml  is  din-ilcd  forwni-ds  and  designed 
with  a  view  to  iinnluitivi-  iielivlty.  An  I'llucation  among  such  sunoiind- 
ing»  niitit  give  al  liMi"t  as  good  a  training  for  a  Civil  Service  career  as  an 
e<liicnlion,  the  ^n<-ipnl  nini  of  wiiicli  i-.  lo  classify  the  particular  re(|Uire- 
incuts  of  life  noCOrdinu  lo  leitnl  lonci-ptionH.     The  knowledge  of  law  an<l 
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administration  that  is  required  by  Civil  Servants  can  be  acquired  to-day 
in  every  (echnical  high  •chool. 

A  large  number  of  eminent  men  have  been  produced  by  a  training  in 
science,  industry  and  economics.  These  men  with  broad  %iews  and  orga- 
nising capacity  have  been  in  the  past,  and  are  still  at  the  present  moment, 
successful  leaders  in  private  industrial  enterprises.  The  forcible  exclu- 
sion of  the  intellect  that  is  available  amongst  these  circles  from  ])artici- 
pation  in  the  higher  Civil  Service  constitutes  a  waste  of  the  intellectual 
powers  of  ournation.  The  monopoly  that  has  been  wrongly  accoi-ded  to 
the  legal  course  of  study  must  be  removed,  and  admission  to  a  career  in 
the  higher  Civil  Service  must  be  made  free  to  graduates  of  the  technical 
high  schools. 

(Signed)     The  Committee  of  the  "  Ixstitction  of  German 

ESGIXEERS  "  ,  T), ,         1  „ 

Directors  *  Rieppel  and  T...«s. 

I  D.  JlEYER  and  G.  LrsDE. 


THE  EFFECTIVENESS  OF  THE  GROUND  ANTENNA  IN 
LONG-DISTANCE  RECEPTION.'' 

BY  K.  B.  WOOLVERTUN. 

Summari/. — Using  an  antenna  several  hundred  metres  long  stretched  on 
the  ground,  signals  of  an  audibility  up  to  more  than  100  are  received  from 
sustained  wave  stations  4,000  Icm.  away.  AtmosiJheric  disturbances  are 
found  by  the  ex])erimenter  to  be  less  troublesome  relatively  than  when 
using  a  normal  antenna.  A  further  series  of  development  experiments 
are  outlined  and  will  be  undertaken. 


The  subject  of  this  Paper  was  suggested  in  October,  1914,  when 
resonance  curves  were  being  taken  by  the  vrriter  at  Eccles,  Cal., 
on  waves  emitted  by  the  various  high-powered  commercial  stations 
situated  in  the  vicinity  of  San  FrancLsco,  at  a  distance  of  approxi- 
mately 100  miles.  The  antenna  used  in  taking  these  resonance 
curves  consisted  of  the  top  w-ire  of  a  5  ft.  fence  extending  in  a  north- 
westerly direction  for  a  distance  of  approximatel.y  4,000  ft.  Although 
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Fig.  1. — ^DuGEAM  of  Connections. 


the  antenna  so  used  was  qtiite  aperiodic,  as  might  be  expected,  the 
received  energy  in  the  secondary  circuit  was  remarkably  large, 
signals  being  heard  from  stations  in  the  Hawaiian  Islands  and 
Alaska.  By  using  the  ordinary  crystal  detector,  full  scale  deflection 
was  obtained  on  a  Leeds  &  Northrup  portable  galvanometer  when 
taking  resonance  curve  data  on  the  wave  emitted  by  the  high-powered 
Marconi  station  at  Bolinas,  Cal. 

In  view  of  the  results  obtained  at  Eccles,  the  writer  conducted  on 
October  9  and  10,  1915,  experiments  of  a  somewhat  more  quan- 
titative character  at  the  Palmer  B.  Hewlett  ranch,  situated  90  miles 
south  by  east  of  San  Francisco.  The  receiving  apparatus  was  of  the 
De  Forest  "  ultraudion  "  type  (oscillating  atidion),  using  a  second 
step  amplifier  audion  bulb,  and  the  audil)ilities  were  read  on  a 
"  Wireless  Specialty  "  audibility  meter.  The  connections  are  shown 
in*  detail  in  Fig.  1 . 

It  will  be  noted  that  two  pairs  of  telephone  receivers  are  con- 
nected in  series,  thus  reducing  the  audibilities  nearly  AO  per  cent.,  but 
it  was  found  that  the  audion  circuit  would  not  oscillate  w  hen  but  one 
pair  of  receivers  was  used,  with  the  audibilit.v  meter  shunted  about  it. 

Before  beginning  the' experinu-nfs,  it  was  thought  (hat  a  com- 
paratively long  single  wire  antenna  would  be  so  directional  in  elToct 
that  it  was  decided  to  confine  the  readings  to  one  parti<ular  station  ; 
and  Sayville,  Long  Island,  was  chosen,  the  antenna  being  made  as 
nearly  directional  toward  that  station  as  possible.  Buildings 
slightly  interfered  with  this  plan,  however,  and  the  antenna's  true 
tlirection  from  the  receiving  ajijjaratus  was  west-soutli-west,  instead 
of  more  nearly  west.     As  soon  as  readings  were  begun,  it  became 


apparent  that  this  directional  effect  did  not  exist,  as  will  readily^'be 
seen  from  the  Honolulu  audibilities  in  the  following  "  Audibil'ity 
Table,"  and  the  ■■  Direction  and  Range  Chart,"  Fig.  2.  The  two 
antennxe  consisted  of  500  ft.  (160  metres)  and  1,000  ft.  (320  metres) 
lengths  respectively  of  a  single  Xo.  28  B.  &  S.  cotton  covered  magnet 
w-ire,  laid  on  dry  earth  without  support  at  anv  point.  The  audibili- 
ties for  the  four  transmitting  stations  are  shown  in  Fig.  2. 

Table  of  Andiiilities. 


Antenna. 

SayviUe. 

!  Honolulu. 

Arlington-Arc. 

Arlington-Spark. 

500  feet   ... 
1000  feet  ... 

50 
SO 

1       100 
1       160 

60 
80 

100 
160 

Fig.  2  shows  the  direction  of  the  antenna  with  respect  to  the 
stations  received  from,  with  the  distances  of  the  stations  plotted  to 


Fig.  2. — Bieection  'and  Range  Chart. 


scale  ;  and  it  immediatel.y  suggests  experiments  to  determine  the 
most  effective  design  of  a  groimd  anteima.  These  experiments  will 
shortly  be  undertaken  by  the  writer,  using  various  lengths,  heights 
from  the  earth,  and  high  potential  ends  both  open  and  earthed.  In 
view  of  the  comparativelj-  high  ohmic  resistance  of  the  antenna  wire 
used  in  the  above  tests,  the  use  of  a  larger  wire  should  give  con- 
siderably greater  audibilities.  If  such  should  be  the  case,  and  suffi- 
ciently high  audibilities  are  obtained  for  daylight  reception,  it  would 
seem  that  the  ground  antemia  may  be  the  solution  of  the  serious 
problem  of  eliminating  atmospheric  interference,  not  to  mention  the 
difference  in  cost  of  the  construction  and  maintenance  of  such  an 
antenna,  as  compared  with  that  of  the  present  type. 


*  Paper  read   hcforo  the  Institute  of  Radio  Engineers,  Now  York, 
slightly  abbreviated. 


Experiments  with  Electric  Heating. — An  installation  of 
electric  beating  should  preferably  operate  to.  a  great  extent 
as  an  "off-peak"  load.  Systems  permitting  some  heat 
storage  are  therefore  most  promising.  In  the  "  Electrical 
World  "  J.  D.  Ross  describes  some  experiments  w-ith  electric 
heaters  adapted  to  hot  water,  steam  and  other  systems,  or  in 
combination  with  them.  In  this  way  a  greater  storage  can 
be  secured  ;  also  by  using  coal  as  an  auxihary  during  the 
coldest  davs  only  it  is  possible  to  work  w-ith  smaller  capacity 
electric  heater,  and  thus  secure,  a  lower  rate  per  unit.  A'arious 
methods  of  applying  electric  heating  to  water  radiators  are 
described.  On  alternating  supi)ly.  coils  have  been  wound 
direct  roimd  a  section  of  the  pipe,  which  acts  as  short-circuited 
secondary,  becoming  heated  by  the  hysteresis  and  eddy  cur- 
rents ;  but  the  power  factor  was  low,  and  objection  was  taken 
to  the  humming  noise,  which  seems  to  be  inseparable  from 
induction  lu'aters.  Eventually  a  resistance  type  of  heater  was 
substituted.  Electric  heating  has  been  applied  to  oil-tilled 
radiators.  The  results  resemble  tliose  obtained  with  water 
heaters,  but  the  storage  capacity  is  less.  A  hot  water  system 
with  ample  storage  tanks,  combined  with  a  small  centrifugal 
circulating  pump.  enal)lcs  an  even  temperature  to  be  main- 
tained througlwut  the  house  after  the  electric  current  is  cut  ofl. 
In  these  circumstances  the  load  cim  be  taken  during  the  off- 
peak  period.  However,  as  the  lieating  of  a  house  commonly 
requires  about  10  times  the  power  required  for  the  lighting  of 
it,  it  would  require  electric  heating  in  about  one  lioiise  in  10 
only  in  order  to  balance  adequately  the  lighting  load.  The 
author  calculates  that  with  electricity  at  ^d.  per  unit  tho 
cost  is  still  2 '.  times  that  of  heating  by  coal  (taken  at  £6  per  ton). 
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STANDARDISATION. 

In  a  Paper  read  before  the  Engineering  Section  of  the 
British  Association  Mr.  C.  Le  M.\istre.  the  secretary  of  the 
Engineering  Standards  Committee,  reminds  us  that  although 
it  is  scarcely  necessary  nowadays  to  insist  on  the  paramount 
importance  of  standardisation  in  relation  to  economic  pro- 
duction, this  was  not  so  clearly  seen  before  the  advent  of  the 
British  Engineering  Standards  Committee,  to  the  founders 
of  which  great  credit  is  due.  Nearly  16  years  ago  the 
Council  of  the  Institution  of  Civil  Engineers  appointed  a 
Committee  to  consider  the  advisabilitv  of  standardising  iron 
and  steel  sections.  At  the  first  meeting  of  this  Committee, 
held  in  February,  1901,  it  was  decided  to  recommend  that 
the  Councils  of  the  Institutions  of  Mechanical  Engineers  and 
Naval  Architects  and  of  the  Iron  and  Steel  Institute  be 
invited  to  nominate  members  on  the  Committee.  Twelve 
months  later  at  the  suggestion  of  the  late  Sir  William 
Preece,  K.C.B.,  the  reference  to  the  Committee  was 
enlarged  to  include  the  standardisation  of  electrical  plant, 
and  it  was  decided  to  invite  the  Institution  of  Electrical 
Engineers  to  co-operate  with  the  other  Institutions  in  the 
support  of  the  Committee.  During  the  past  15  years  the 
movement  has  made  substantial  jirogress.  and  as  a  result, 
we  arc  convinced,  of  the  care  taken  in  enlisting  the  assistance 
of  representatives  of  all  the  interests  concerned,  the  work  of 
tiie  Committee  has  attained  a  considerable  amount  of 
success. 

At  the  British  Association  meeting  emphasis  was  rightly 
laid  on  the  large  amount  of  engineering  work  carried  out 
in  accordance  with  the  standard  specifications  issued  by  the 
Committee,  as  this  is,  after  all,  the  justilication  both  of  its 
methods  and  of  its  existence.  Some  of  the  figures  are  of  a 
striking  character.  For  instance,  those  relating  to  Port- 
land cement  show  that  no  less  tiian  95  per  cent,  of  the  cement 
made  in  this  country  is  to  Britisii  standard.  Again,  the 
number  of  sections  of  tramway  rails  in  general  use  has  been 
reduced  from  70  to  5,  and  the  porcontage  of  British  stan- 
dard tramway  rails  to  the  total  tonnage  rolled  during  the 
vear  ended  March,  1915,  was  75  per  cent.  These  are  typical 
results,  and  they  point  dearly  to  tlie  benefits  wliich  the 
))ublic  at  large  must  be  reaping  from  the  work  of  tlic  Com- 
mittee. We  say  public  advisedly,  because  as  long  as  there 
is  competition  among  mamifacturers,  tiie  pubUc  get  the 
Ijent'lit  of  all  tiie  im])i()vemeiits. 

'i'iiere  has  not  yet  been  siillicicnt  tinic  for  the  results  of 
till'  work  of  tilt!  re-organised  Electrical  Sectional  Com- 
mit Ice  to  become  lus  widely  known  and  ado])ted  as  in 
tli<^  cases  cited  above.  Nevertiieless,  tlii-  issue  of  the 
Sliiiidaidisation  liules  for  lOlectrical  Maciiinery,  tiie 
Specifications  for  Electricity  Meters,  Ceiling  Ro.ses,  Wall 
i'lug«  and  Electric  Veiiide  Cliaiging  Plugs  show  clearly 
tiiat  tliis  section  is  getting  into  its  stride,  and  there  can 
lie  little^  (l(iiil)t  liiiit,  HH  tlie  vnrioiiH  inteiest.s  concerned  get 
liiiiiiliiii   MJtli  the  idea  of  co-operation  and  its  inijierative 
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ili'inand   for  give   and   take   between  apparently   diveise 
i  111  crests,  its  work  will  prove  of  increasing  value. 

'I'heie  is,  however,  one  point  to  wliieh  we  have  on  pie- 
\  iiiiis  occasions  directed  attention,  the  importance  of  which 
1^  not  diminishing.  The  valuable  work  of  the  Committee 
1 ,111  only  become  known  through  its  Reports,  and  these,  in 
(111-  opinion, aie  issued  at  prohibitive  prices.  Forexan'ple, 
1  111'  Standardisation  Rules  for  Electiical  Machinery,  a  work 
oi  the  greatest  importance  to  all  electiical  engineers  and  to 
purchasers  of  electrical  machinery  in  paiticular,  is  issued  at 
10s.  (jd.  per  copy !  Contrast  this  with  the  handy-sized 
volume  of  the  corresponding  rules  issued  free  of  cost  to 
their  members  by  the  American  Institute  of  Electrical 
Engineers,  and  oljtaiuable  by  those  who  are  not  members  at 
Is.  per  copy. 

The  importance  of  the  work  here  is  clearly  recognised  by 
both  manufacturers  and  purchasers,  who  give  the  services 
of  their  ablest  men  fieely,  as  well  as,  we  believe,  substantial 
financial  support.  Their  work  is  of  national  importance, 
yet  from  the  last  Annual  Report  issued  by  the  Committee, 
it  appears  that  the  Government  grant  is  no  moie  than  £500. 
In  all  likelihood  a  sum  greatly  in  excess  of  the  total  grant 
has  been  saved  by  the  State  on  a  single  war  contract  by 
working  to  the  Committee's  specifications.  An  organisa- 
tion doing  a  public  work  of  such  impoitance  naturally 
requires  considerable  funds  to  enable  it  to  carry  out  its 
work  on  a  high  level  of  efficiency,  and  the  smalliiess  of  the 
Government  Giant  perhaps  excuses  or,  lather,  accounts  for, 
the  high  pi  ices  hitherto  charged  for  the  Reports.  But  in 
order  that  our  people  may  get  the  full  benefit  from  the  work 
of  its  ablest  cngineeis,  the  specifications  and  reports  should 
be  issued  in  such  a  form  and  at  such  a  price  as  to  ensure  a 
world-wide  distribution. 

In  some  respects  we  think  it  would  be  preferable  befoie 
issuing  any  Repoitstogive  the  whole  of  the  members  of  the 
engineering  institutions  concerned  an  oppoitunity  of  dis- 
cussing thtm.  Under  existing  conditions,  although  the 
engineeiing  institutions  are  represented  on  the  Engineering 
Standards  Committee,  it  by  no  means  follows  that  the  views 
of  their  repiesentatives  will  be  acceptable  to  their  membeis. 
Take,  for  example,  the  Standardisation  Rules  for  Electrical 
Machinery.  It  surely  would  be  better  first  to  discuss  the 
rules  drafted  by  the  Sectional  Committee  of  the  Engineering 
Standards  Committee  at  ordinary  meetings  of  the  Institu- 
tion of  Electrical  Engineers  and  other  electrical  associations 
bcfoie  attempting  to  put  the  rules  into  their  final  form. 
Had  we. to  be  asked  to  draft  standardisation  rules  for,  say, 
welded  chain;  we  should  endeavour  in  the  first  place  to 
get  the  several  societies  representing  the  makers  and  users 
of  such  chains  to  do  the  bulk  of  the  work  for  themselves,  and 
tlien  bring  the  several  sets  of  recommendations  into  line 
by  appointing  a  committee  representing  the  whole  of  the 
parties  concerned. 

From  a  single  Committee,  consisting  originally  of  seven 
members,  has  grown  the  present  far-reaching  organisation 
with  its  (i'l  committees  and  sub-committees,  as  well  as 
numerous  panels,  in(  hiding  over  5(tt>  members.  Hitherto 
the  work  of  the  Committee  has  been  confined  to  (|iieslions 
dealing  with  materials.  We  look  forward  to  the  time  when 
its  activities  will  be  va'stiv  increased,  not  only  as  n'gaids 
material,  but  also  as  regards  perifonnd.  Such  questions  as 
sliUidardising  methods  of  ])roduction,  and  hours  and  con- 
ditions of  eiii|,loyment  in  various  tiafles,  as  well  as  many 
<illii  r  (|uestions  which  affect  the  relations  between  capital 
•  I  lid  lal)6ur  are  matters  for  aneidarged  Conunitli'e  to  tackle. 
VV('  doubt  not  that  in  this  equally  important  work  the  Com- 
mittee would  be  at  least  as  successful  as  it  lias  been  in  the 
liast. 


THE  INTERCONNECTION  OF  LANCASHIRE  AND 
CHESHIRE  ELECTRICITY  SUPPLY  SYSTEMS. 

INTERIM  REPORT  OF  THE  COMMITTEE.* 
Tho  following  reiwrt  docs  not  profess  to  deal  with  questions  of  general 
liolicy,  nor  does  it  advocate  any  comprehensive  scheme  of  centralisation. 
It,s  object  is  rather  to  indicate  the  means  which  can  be  adopted  at  once 
for  utilising  existing  facilities  to  the  fullest  extent,  so  as  to  meet  the 
praeent  abnomial  conditions,  and  to  prepare  for  the  situation  wliich  will 
arise  after  the  war. 

To  co}»  with  the  conditions  arising  out  of  the  war  (e.g.,  restrictions  on 
capital  expenditure,  high  cost  of  fuel  and  greater  use  of  electric  power) 
the  Committee  have  d  rawn  up  a  scheme  for  the  interconnection  of  existing 
electrical  undertakings  in  certain  districts  in  Lancashire  and  Cheshire, 
as  a  F-esult  of  which  it  is  believed  that  the  following  immediate  benefits 
will  be  derived  : — 

(a)  The  supply  from  existing  stations  could  be  greatly  increased. 
Note. — It  is  estimated  that  if  the  generating  .systems  in  the  areas  under 

review  were  interconnected  the  aggregate  ma.ximum  demand  on  the  whole 
system  could,  under  normal  working  conditions,  be  increased  by  30  per 
cent. 

(b)  The  risk  of  interruption  to  supply  would  be  materially  diminished. 
(f )  By  making  the  fullest  use  of  the  efficient  plant  on  each  system,  and 

only  running  the  loss  efficient  plant  at  times  of  heavy  demand,  a  con- 
siderable saving  could  be  effected  in  fuel,  and  to  a  lesser  degree  in  wages, 
repairs  and  other  items  of  expenditure. 

(d)  A  number  of  the  generating  stations  in  each  district  could  be  shut 
down  at  week-ends  and  at  times  of  light  load. 

(c)  The  interconnection  of  electrical  undertakings  by  reducing  the 
amount  of  standby  plant  would  greatly  conduce  to  economy  of  capital 
expenditure  in  future. 

The  Institution  of  Electrical  Engineers  had  under  consideration  during 
the  early  })art  of  this  year  "  The  Present  Position  of  Electricity  Supply 
in  the  United  Kingdom."  In  the  discussion  on  this  subject  at  Man- 
chester, on  April  18,  1916,  a  suggestion  was  made  that  a  scheme  for  inter- 
connecting some  of  the  ])rincipal  supply  undertakings  in  Lancashire  antl 
Cheshire  was  feasible,  and  would  lead  to  very  beneficial  results.  At  the 
instance  of  the  Association  of  Municipal  Electrical  Engineers  of  Lan- 
cashire and  Oheshire,  a  meeting  was  held  in  Manchester  on  May  !).  lOIIi. 
which  WHS  allriid.il  li\  lli.'  miiiin  ,i~  df  I  lir  in,i  jiirity  of  electricity  supply 
tindcrlHlsiii'j^  lniiniMi|.;il  aii'l  ■  .im  |i.iii>  ).  lojri  hi-r  with  representatives  of 
the  railway  .  niii|i,iiii.  -  mii  nslnl  m  I  In-  -i  lunu'.  At  this  meeting  the 
following  committee  was  appointed  to  consider  and  report  on  a  scheme 
for  interconnecting  the  various  su])ply  undertakings,  or  such  imder- 
takings  as  could  be  shown  to  be  practicable  from  an  engineering  point 
■  of  view,  as  well  as  being  commercially  feasible  : — 

Mr.  S.  L.  Pearce Manchester  (r/i«iVmnn)- 

Mr.  B.  Welbocrn    Pre.scot  (»icc-fArttr/»«)i). 

Mr.  .1.  A,  RoBEET.soN SalforH  (lion,  secretary). 

Mr.  .1.  A.  F.  AspiNALL     Lancashire  &  Yorkshire  Railway. 

Mr.  0.  C.  Atchison Rochdale. 

Mr.  R.  Bi.ACKMORE  Stalybridge. 

Mr.  S.  E.  Bkitton    Chester. 

Mr.  H.  Dickinson    Livoiijool. 

Mr.  E.  H.  Edwakdes  South  Lancashire  tramways. 

Mr.  J.  PiiKRETT    Lancashire  Electric  Power  Co. 

Mr.  S.  J.  Wat.son Bui-j'. 

Mr.  P.  P.  Wheei.whkiiit     Blackburn. 

On  May2.''>.  IIIUI.  the  Board  of  Trade  issued  a  cinailar  letter  to  all  the 
electrical  supply  antli.iritirs  throughout  the  lliiited  Kingdom  calling 
attention  to  the  diMiahililv  "t  intci-connct^tion  of  uiidertaknigs.  This 
letter  emphasised  ami  ■j:i\r  aiM<  <l  |  oint  to  the  movemciitwhich  had  Ix'en 
started  in  Lancashiir  a  leu  weeks  prior  to  the  issue  of  the  HoaixPs  letter. 
The  Committee  helil  their  first  meeting  on  May  16.  1916.  and  decided 
to  consider  the  problem  in  the  first  place  from  its  engineering  aspect. 
For  the  purpose  of  the  scheme  the  luidertakings  in  the  area  wero  divided 
into  six  groups,  namely  : — 

GROUP  A. 
Altrinclmm  Elivtiic  Supply  ("o.  Salford  Corporation. 

Ecelis  Cori'Mitinn.  Sale  I'rlmn  District  Council. 

LaiKaslHTc  A    \  nrUsliitxi  Railway.      Stix-tfoiil  Urban  District  Council. 
Middlclun  Coiiuiration.  '         Stockjiort  Cor]Miration. 

Manchester  Corporation.  Traffoitl  Power*  LightSupply  (Ltd.) 

CROUP  B. 
Bolton  Corporation.  Radclille  Urban  District  Council. 

Bui-v  Corporation.  Koclidale  Corporation. 

Heywood  Urban  District  Council.      South  Lancashire  Tramways  Co. 
Laiicashire  Electric  Power  Co.  (Atherton). 

{Rad(.lil?e).  Wigan  Coqjoration. 

Leigh  Corporation. 

(J ROUP  C. 
Ashton -under- L\nie  Cor]ioration.       Oldham  Con'Oration. 
OlosKop  Supply  i'o.  Stalybridge,  Hyde.  &c.  (.loint  Honnl) 

tiROUP  b. 
Ac<rington  Corporation  Nelson  Corixiratioii. 

Blackbuni  Corporation.  Pttston  Conioration  Tramways. 

Burnley  Corporation.  I'reston  Electric  LightCo. 

Colnot'oriionition.  Rawl«n»lall  Corporfttion. 

Dai-weii  Corporation. 

•  Abstract. 
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Birkdale  &  District  E!ectric 

Supply  Co. 
Birkenhead  Corporation. 
Bootle  Corporation. 
HoTlake  &  West  Kirbv  U.D.C. 
L.  &  Y.  Railway  (foruiby). 
Liverpool  Corp«>ration. 
Liverpool  &  Dislriot  Co. 


Liverpool  Overhead  Railway  Co. 
Mersey  Railway  Co. 
Mersey  Power  Company  (Runtoni). 
Ormskirk  (Company). 
Prescot  &  Distri<t  Lighting  Co. 
ISt.  Helens  Corporation. 
Southporfr  Corporation. 
Wallasey  Corjxjration. 
Warrington  CorjKiratiou. 


dix  to  the  report.  The  map  also  hereto  attached  shows  the  position  of 
the  generating  stations  and  the  cxtt-nt  to  which  cxtra-hifjh-jrresKure  mains 
have  aheady  been  laid  h\  tin-  ana  cif    n|i|4\   iindir  nni:  iil..ial  inii. 

At  an  early  stage  iji  lli.ir  I'lh  r.  diiri  i  Ih'  i  'imiihiiII'  .  ^  ,uim  i  >  iIm'  n,,,. 
elusion  that  no  useful  ,iiir|.M..  H.aiM  \'r  ri\ril  l.\  iIm-  hi^  Iii-i"ii  uI  tlic 
five  Undertakings  of  Group  F.  and  ronsiM|iiintly  these  have  been  di()j)ped 
out  of  the  sehenu'. 

A  I'efei'eiRe  to  the  map  will  show  that  e.-ctra-high-pressure  mains  have 
been  laid  to  a  niuoli  greater  extent  in  the  fiistricts  included  in  Gr(  ups  A, 
B  and  C  than  in  the  others,  and  that  a  sc:heme  for  interconneothig  the 


r  KiK'  Tiiii  iTv  Si  iTi.v  SvsTf.Mx.     I'M  I  '1'.  Mainh  I,vii>  \m>  I'h hi:i)  in  flrionPH  J,  2,  3,  and  t. 


i:|{rM;i'  !••. 

Alrixrlry  *  WilmxIoH  Kli-'lrK-  Chi'Hler  Ci.ipi>miiitii. 

«U|.|)ly  •'..    I.IU.).  M(M<i|..»liild  i;i.elri.|tv  Co  (|,t,|.) 

Cr.wi'Ciir|rr»ti<m.  Nortliwirh  Kl.i  tri'' Hiipph  C„, 

A  l«hnli»l  .iiiMi-  of  ih.-^    Hiid>-rlnkini<ii  hn-  httn  tn^t,  UnH  Uw 
(•biiUtiw)  nwullii  rihtAlnixl  (witb  Inur^kfirptinnii)  Kmnhown  in  ftn  »pp«<n 


uiiilerlnUin);'!  williiii  IIhvk  ^jnmpi  .(miIiI  lie  iniiinl  onl  at  a  cnmpaia 
lively  "iiinll  "oMt  mill  with  hltlc^  delay.  The  miij'Mlty  of  llie  uniler 
lukiliKxiU'iludi'd  ill  Cniup  J;  I'lin  iilno  Ih' iiimviiiiiiiitl^  liiiki'd  up  with  eiiili 
Mtlii'i,  but  Ai<  mien  iiiiiiiii'liii)^  til  llijh  (in. up  Willi  (;ioii|it<  A.  It  and  C  i^ 
not  pp^vlflM  for  nl  prt*rnt.  The  HlHtrlct  within  whith  the  iindertakingl^ 
ineliided  in  liionp  K  nir  nitiiatoH  in  n  vorj'  wide  nne,  untl  in  intproortn*r, 
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all  these  undertakings  at  the  present  time  \rouM  entail  a  capital  rNjen- 
.lilme  out  of  i>io|>oiti(.ii  to  the  n^alii-able  savings.  This  dues  not, 
l"'\vi>V(i'.  rule  out  tin-  i<i>Mliility  of  adjacent  undertakings  in  this  district 
hnkiiit;  \i|i  liy  iiiulual  .i-^k  rnunt. 

riie  Comnuttee.  atlcr  laieful  eonsideiation,  therefore,  have  dteidcd 

1   tlie  jiix-sent,  aLd  fui'  the  puipese  of  this  interim  leport,  to  confire 

i  ir  ]>roiiosals  to  the  four  groui-s  A,  B,  C  ar.d  D,  comprising  32  urder- 

il.ingB.  In  Gicup  A,  the  cost  of  linking  up  Sa!e  ar.d  Altrincham  with 
1  he  other  undertakings  in  the  gioup  could  not  he  justified  at  present,  ar.d 
liiis  also  applies  to  the  two  Preston  undertakings  in  Gioup  D.  Theie 
I  (main,  therefore,  28  undertakings,  whith  include  the  Lancashiie  & 
Vorkshirt'  Railway  Co.'s  25  cycio  s.vstem  and  the  undertaking  of  the 
Borough  of  Eeeles.  The  Committee  make  no  piojosals  for  dealing  with 
these  two  undertakings  in  this  report,  the  first  named  on  the  ground  of 
expenditure  involved,  and  the  last  named  on  account  of  the  necessary 
information  being  withheld.  Of  the  remaining  26  undertakings  the 
majoritj'are  ojieratingon  the  three-phase  alternating  current  supply  sys- 
tem, with  6,600  volts  as  the  pressure  of  generation  and  transmission,  and 
50  periods  as  the  fretjuency  of  thesj-steui.  Ajipendix  t>  (net  leiin.ducrd) 
shows  inter  alia  the  generating  stations  w'hieh  conform  to  these  standards. 

The  estimates  ia  Ajipendix  3  are  based  on  the  abnormal  prices  now 
ruling  for  materials,  and,  with  one  or  two  exceptions,  allow  a  section  of 
not  less  than  O-lSscj.  in.  of  cop]:er  on  all  new  mains,  and  sufficient 
capacitv'of  transformmg  jilant  to  enable  any  undertaking  to  receive  not  Jess 
than  3j000  kw.  from  theadjacentundertakings  with  which  it  is  connected. 

The  Committee,  after  careful  consideration,  have  ccme  to  the  con- 
clusion that  if  the  undertakings  in  Groups  A,  B,  C  and  I)  arc  intcrcen- 
ncctcd  as  indicated  in  Clause  12  the  average  coal  consumption  pc  r  unit 
generated — viz.,  3-24  lb.,  as  shewn  in  Appendix  C— ccidd  he  reduced  by 
not  less  than  0-5  lb.  of  eeal  per  unit. 

With  coal  at  17s.  Cd.  per  ton,  this  reduction  represents  an  annual 
saving  on  the  present  output  of  the  undertakings  of  about  £82,000. 

Having  arrived  at  the^e  prehminary  conclusions,  the  (>;raniittce  con- 
sidered it  desirable  to  astertain  more  definitely  the  views  of  the  (Govern- 
ment Departments  conci mcd  on  this  question,  and  particularly  the  stej^s 
which  should  be  taken  to  give  effect  to  the  desires  of  the  Board  of  Trade, 
as  set  forth  in  their  circular  letter  of  May  25,  lOld.  Accordingly  a  ccm- 
munieation  was  sent  to  the  Board  of  Trade  suggesting  an  interview.  A 
reply  was  receiveil  frem  the  Board  of  Trade  ir.timating  that  they  would 
he  pleased  to  receive  reijresentatives  f rem  the  Ccmmittee.  A  deputatien 
consisting  of  Mr.  Pearce,  Mr.  Purrett,  Mr.  Welhourn,  Mr.  Robertson, 
Mr.  Watson  and  Mr.  Wheelwright  accordingly  attended  at  the  Boaid  cf 
Trade  offices  on  July  13th,  and  were  received  by  representatives  of  the 
Board  of  Trade,  the  Local  Government  Beard  aicl  the  Tnasuiy. 

In  view  of  the  impel  la  nee  cf  this  interview,  tlie  ('(  iriiiii!i  •  <  .ii:^i<Ier  it 
desirable  to  set  forth  at  some  length  an  account  of  tin    |  i-  (  i .  .iiii;:>. 

The  deputation  in  the  first  place  full}'  explained  Hi  ,'iip>  liny  had 
taken,  as  .set  out  earlier  in  this  report,  and  expressed  their  desire  to 
receive  the  guidance  cr  to  ascertain  the  attitude  of  the  Government 
Departments  concerned,  so  that  the  Ccmmittee  might  be  better  able  to 
report  on  this  subject  to  their  respective  councils  or  boards. 

The  view  was  advanced  that  as  the  whole  Kcheme  was  part  of  a  national 
effort  to  effect  econcmics,  and  as  the  return  on  the  outlay  involved  was 
so  suli.stantial,  the  (iovcinmcnt  might  favourably  consider  the  question 
of  providing  the  necessarj'  capital  to  effect  the  interconnection  proposals 
on  such  terms  as  wouUl  prove  a  strong  inducement  to  the  several  parties 
interested  to  proceed  with  the  scheme. 

Mr.  M^rwoed,  of  tlu-  Ecuard  of  Trade,  replied  that  there  was  no  hope  of 
this  being  done,  but  a  representative  frem  the  Treasury  stated  he  was 
authorised  to  say  that  the  Treasury  would  favourably  consider  the 
expenditure  of  moneys  required  for  the  scheme,  provided  the  Local 
Government  Board  and  the  Board  of  Trade  were  satisfied  with  the 
proposals  which  might  hereafter  be  submitted  to  them. 

With  regard  to  the  <  cal  saving,  a  representative  of  the  Board  of  Trade 
pointed  out  that,  viev,  i  d  frem  the  national  standpoint,  the  annual  saying 
to  the  country  would  be  substantially  greater  than  the  sum  of  £82,000 
estimated  by  the  Ccmmittee,  as  the  present  day  export  value  of  coal  was 
45s.  to  503.  per  ton. 

Considerable  discussion  ensued  with  regard  to  tlie  procedure  which 
woul'l  be  necessary  to  give  effect  to  the  Committer's  projjosals. 

The  deputation,  while  being  of  opinion  that  much  could  be  done  by 
voluntary  co-operation  amongst  the  vaiioiis  authorities,  favoured  the 
appointment  of  a  joir.t  committee  or  joint  board  representative  of  the 
whole  of  the  supply  undertakings,  as  such  a  body  would  be  in  a  be-ttcr 
position  to  gi\e  etTcet  to  a  properly  coordinated  system  of  electrical 
sui>pli(s  than  eeuild  be  attained  by  voluntary  effort  on  the  jiart  of  tlio 
several  undertakings  only.  Tlie  representative  of  the  Government 
Departnx-nts  replie  I  that"  it  was  extremely  difficult,  if  not  alligether 
imiiossible,  to  se-l  uj)  .statutory  joint  boards"  on  which  ])ower  coni|>anies, 
railway  eoni]mniea  and  local  authorities  sluiulil  be  represented.  Under 
section  8  of  the  19011  Ael .  the  Hoard  of  Trade  had  power  by  Provisional 
Order  to  set  u|>  joint  boards  or  joint  couHnitlces  of  local  authorities,  and 
the  representatives  of  the  Go\ernnuMit  inquircil  if  the  power  companies 
were  cssenliat  to  the  sehenie.  The  dci)utation  replied  that  the  power 
companies  were  considered  to  be  an  essential  fneteir  to  the  scheme,  and 
that  it  was  \ery  desirable  In  the  national  interest  that  some  working 
sehenw  .should  i;e  evolvol  that  woul'l  ii)elude  the  whole  of  the  supply 
aulhoiities,  and  not  Hini|ily  oik^  section  only. 

Till'  deputation  mnsidereil  that  powers  should  be  given  to  a  joint 
coinmiltee  or  joint  board,  with  a  view  to  co-oidinating  t  fie  elect  rii'nls>H)- 
plies  iu  the  various  dislrieta  on  the  following  lines  ■.' — 

('/)  To  raise  capital  from  time  to  time  for  the  provifiou  of  linking  up 
mains,  transformers  ami  such  other  works  as  may  be  required  for  uitejr- 


connecting  piu-poses,  and  to  allocate  all  expenditure  on  the  joint  scheme 
on  an  eeiiiitable  basis  between  the  undertakings  participating  in  the  joint 
scheme. 

(t)  To  adjust  the  running  hours  of  the  existing  generating  stations 
in  such  a  way  that  the  maximum  fuel  saving  might  be  effected.  This 
would  entail  the  shutting  down  of  certain  stations  during  the  night  or 
week-ends,  or  at  times  of  light  load,  the  supply  being  furnished  by  the 
stations  possessing  the  more  cconcmical  plant. 

(t)  i"o  lay  down  general  rules  for  determining  the  charges  to  be  made 
for  :• —  s.  R-'ciprocal  supplies. 

2.  Stand-by  supplies. 

3.  Bulk  supplies. 

(d)  To  act  in  an  advisory  capacity  in  regard  to  future  extensions  of 
plant — that  is  to  say,  to  recommend  where  such  extensions  could  be 
carried  out  to  the  greatest  advantage. 

(e)  To  appoint  from  time  to  time  such  officials  as  may  be  necessary  to 
act  in  an  advisory  capacity  to  the  board.and  to  carry  out  the  instructions 
of  the  board  undet  powers  which  may  hereafter  be  conferred  by  the 
Government. 

The  representatives  of  the  Government  Departments  recognised  that 
some  n  r, -in.  ,1  ontrol  should  be  vested  in  such  a  joint  committee  if  the 
bestic-iilt-  1, .  t    t(.  le  obtained  from  the  scheme. 

A  n  [111 -.  iiiii  i\e  from  the  Treasury  stated  that  they  would  not 
sanction  the  expenditure  of  monies  unless  they  were  assuted  that  sub- 
stantial economies  were  to  bo  realised  both  in  money  and  in  labour. 

As  a  result  of  this  interview,  the  Committee  considered  the  difficulties 
ncidental  to  the  setting  up  of  a  statutory  board  comprising  companies 
and  local  authorities,  wliich  would  require  fresh  legislatioii,  and  in  order 
to  save  the  loss  of  an}*  further  time  they  are  of  opinion  that  it  is  desirable 
to  proceed  under  section  8  of  the  1909  Act,  by  means  of  which  joint 
boai'ds  or  joint  ccmmittees  reiiresentative  of  the  local  authorities  may 
be  constituted.  The  Ccmmittee  further  consider  that  this  joint  com- 
mittee should  be  emjowered  to  enter  into  working  arrangements  with 
the  power  companies,  including  the  use  of  the  companv''s  existing  mains, 
and  with  regard  to  the  laying  of  mains  in  the  areas  of  the  companies. 

The  Cniiiiniili  ■  ;ils..  iiioiimn  lul  that  a  conference  of  all  local  supply 
authoiit  I-  iiii,ii^i,.i  ill  tlir  ,-rhcnie  should  be  held,  with  a  view  to 
deveio]iiiiL:'  i  lie  |  rn|  ,i-:i|s  ,m',  liiilli  in  this  report. 

SUMM.-VRY   OF   THE   COMMITTEE'S   RECOMMENDATIONS. 

As  a  result  of  their  investigation  the  Ctinmittee  are  satisfied  that  very 
substantial  econcmies  can  be  effected  by  the  interconnection  of  the 
various  electrical  undertakings  comprised  in  Groups  A,  B,  C  and  D. 

(<i)  In  order  to  bring  the  scheme  before  the  local  authorities  and  others 
concerned,  the  Comn\ittec  recommend  that  a  conference  should  be  held 
at  an  early  date  of  all  the  statutory  supply  authorities  included  in 
Groups  A,  15,  C  and  D.  Such  conference  to  be  presided  over  by  a  (iovern 
ment  ofiieia]. 

(6)  That,  subject  to  general  approval  being  given  to  the  scheme  by 
the  authorities  conccrrod,  an  application  should  be  made  to  the  Board  of 
Trade  to  set  up  a  joint  eommitte  or  board  under  section  8  of  the  Kleetric 
Lighting  Act,  1909,  with  general  powers  on  the  lines  recommended  in  tl.<> 
report  (page  12).  and  with  the  addition  of  further  powers,  if  required,  to 
enable  a-jrooni -nts  to  be  entered  into  with  the  j>owcr  companies  whose 
inclusion  in  tin   Mluine  is  regarded  ;-,s  esspntial. 

(r)  Thai  j  e-nding  the  appointment  of  such  a  joint  ooraniittee  or  board, 
undertakings  favourably  situated  may  cr.tcr  into  voluutaiy  arrange- 
ments for  joint  w'oiking.  Prov.ded  that  where  existing  works  or  works 
to  be  laid  down  for  the  purpose  of  interconnecting  are  suitable  and 
sufiieicnt  to  form  part  of  the  whole  coordinated  scheme  at  a  later  date, 
the  capital  expenditure  on  such  works,  or  the  annual  charges  on  same, 
shall  be  recoverable  from  the  joint  committee  or  board. 

{d)  In  order  to  ensure  that  any  local  scheme  for  interconnecting  shall 
be  carried  out  in  such  a  way  as  to  conform  with  the  requirements  of  the 
scheme  as  a  whole,  the  Committee  recommend  that  if  the  proposals 
contained  in  this  report  are  adopted,  the  local  authorities  interested 
should  temporarily  appoint  a  joint  com;nittee,  to  whom  all  proposals 
for  the  provision  of  mains  or  other  interconneeting  works  shall  be  sub- 
mitted for  approval  or  otherwise  be-fore  sueli  works  arc  commenced. 
Signed  on  behalf  of  the  Committee. 

S.   L.  Pe.\rce.  Chnirmait. 

.1.  .\.  RonKKTsox,  llon.Stcidary. 

APPKNDIX  I. 
CAPiTAt.,  Expenditure  and  Plant  CapacitV. 


Supply  .Vuthoiit.v. 


Group  A. 

*Ece^lcs  Coi-poration  

tLaniashiii'  &  Yorkshim  Sailwav  .. 

Manchester  Coiporation    

Middlelon  Corporation 

SalfordCliiporation   

Stn'tford  Corporation    

Stockiport  Coi  porat  ion 

Traff<ird  Power  &  Light  Supply,  Ltd. 


Totals |£*.383.748     131,968 


Capital  ON 
penditun! 

atMar.  3),  I  Generating 
1916.  plant, 


I'lant  oapaeity. 


£3.112,406 
fi0,!!0O 
735.3!14 
112,245 
2110.000 
172,!-03 


Kw. 


93.0(10 
I  0li8 

IS.OliO 
l.fiOO 
10.000 
8,400 


Boiler 
plant. 


flO.OllO 
1.2U0 

14,500 
2,3,S0 
9,000 
6,  too 


123,6K0 


♦  Information  withheld. 


t  Complete  year's  «otkilig  not  available. 
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Capital  ex. 

penditure 

at  Mar.  31, 

1916. 

Plant  Capacity. 

Supply  Authority. 

Generating!      Boiler 
Plant.           Plant. 

Gboi  r  R 

B<.!l..r.  r.,r...riti(.n     

£569,389 

203,356 

42,760 

5S0,CC0 

70,CC0 

56,333 

227,673 

153.962 

208  542 

Kw. 
14.600 

8,700 

BOO 

15.^410 

a;co 

840 
11.476 
6.400 
4,S20 

Kw. 
12,8C0 

>■ 

6,000 

POO 

16.0C0 

I 

3,3C0 

900 

11.000 

5  000 

3,000 

Tot*:* 

£2,112,015 

65,636 

5S,E00 

A                          ■    .n  

£140,COO 

52,729 

383,813 

319.186 

4,760 

425 

9,E0O 

18,CC0 

3  500 

( .                            in 

530 

9,CC0 
10,CC0 

bLa:j  lr.U„i-  Jumt  Board  

ToUl* 

£895.728 

33,085 

23,530 

GBorr  D. 

£164.301 
329,073 
167.038 
55.838 
82,129 
81.385 
74.333 

6,868 
8.C0O 
6.CC0 
l.i™ 
1,9C0 
1,000 
5,331 

6,C0O 
5.CC0 
4,250 
1,000 
1,400 
950 

|i 

\ 

1;                              ,1  

4,000 

T<rUb 

£9S4.097 

30.229 

22,600 

APPENDIX  2. 

1    •■ITS  Gr!tEil.4TSl>   A»D  CoAL  CoNSfMPTlON. 

I'nits       I       Coal  Lb».  ofroal 

Kupp^v  Aulbonty.                   uimrnK-.l   ll■.■n^um'fl  per  unit 

I'M-    If,         ivl.'i-lH.  (scnorated. 

Ton*. 

••■  Kailway    ,  ...         i 

!  181.322.8.15  I  220.167  "^     ... 

•  -•-  -"•  i      3.7m»  V"'" 

■CM       (I7(,.r,  >-2''.Mb. 

'  1  ti,  'i.i;'>ni 

Mil       23.000  t<'-i""!l". 

I.II....14  U|iJ,tb«...y I  II.7IH2I1   '     IH.IIHI  J    l-T'i'iil 

r     !.    -                                                    ill    I'l    I'll          I'l    -l;'  ^.      .J  i|.r, 


Varii'M 

fti  m 

2  48  III. 

Ill  7  117111. 

per  unit 


IM.OAH        Av.  3'«0 


U.IIMt 
I.IWMI 

rni77 


ViirioK 

(I'lm 

27II  111. 

KilKIIJl,. 


■.317      J  imriinlt 
Av,  3  :iu 


•  IWl.S'lt 
"."1  r.i 


t4,4l'3 
U.HM 

7.:iti(t 
:i,(Mi'.i 

.'..KIHl 
•.',"1(1 


•  '  <  u.J<ku  .«»•<  .  m,.ttimt  nn\  •VMlablv. 


Vnrlri. 

(■•Mil 

f  312  III. 

I  lolKlllli. 

l-f-r  unit 


APPENDIX  :!. 
Estimated  Expenditure. 

1.  Estimate  of  cost  to  interconnect  existing  systems  in 
GroupA     £58,839 

2.  Estimate  of  cost  to  interconnect  existing  systems  in 
Group  B 31,375 

3.  Estimate  of  cost  to  interconnect  existing  systems  in 
Group  C 23,900 

4.  Estimate  of  cost  to  interconnect  Group  A  with  Group 

Band  Group  C   83,783 

5.  Estim-ite  of  cost  to  interconnect  existing  systems  in 
Group  D  .". 83,500 

Total    £281,397 

Furthsr  information  is  given  in  tlircc  otlicr  appendices. 


NATIONAL  ELECTRIC  POWER  SUPPLY  JOINT 
COMMITTEE. 


The  follovviiig  miinorandum  Ii&s  been  issued  by  this  Com- 
mittee, wliich  has  been  formed  jointly  by  the  Incorporated 
Municipal  Electrical  Association  and  by  the  Incorporated 
Association  of  Electric  Power  Companies.  It  has  been  sent 
out  to  the  various  town  clerks  ard  engineers  of  mimieipal 
supply  undertakings  and  to  the  .secret«.ries  and  engineers  of 
company  supply  undertakings,  with  a  covering  letter  stating 
that  the  engineer  of  one  of  the  undertakings  in  each  of  the  areas 
into  which  the  country  has  been  divided  has  been  asked  to  act 
as  convener  for  the  area,  and  that  he  wiU  invite  the  engineers 
to  attend  a  general  meeting  to  appoint  a  local  committee.     It 


NVT|I.>»I.  Kl.KiTlll.    Si  11, v.    .S|.il,il;vii;|,Si  „.,„vi.s|,>n   INTm    M!I-\s  i-ou 
►■*'■"  """ *  •'  •     I  «'"MMI|-n;i;.MI.,i  M..-o|.|,K,T  Imhiimation. 

IN  iiropoNi'il  111  (mill  ihcxe  l.ieul  r iiiiltces  for  (he  purpose  of 

.•.iiiHul.TiMK  I  lie  iHiilili'iiiM  pn'MiKnl  jn  their  icspeetive  areas, 
uii.l  to  lr|.iirl  (lirir  view,,  hi  I  he  .liiin;  C.mtiiiMee,  in  order  (hut 
iHiy  reeiiiiiini'iMlitliiitm  |iiii.  fonvanl  in  „ne  urea  may  lie  co- 
(inlmalril  wii  h  I  hime  of  ni her  iireu.M.  Sik  |i  iinijilcnis  in'elnde  :-  - 
(i.)  The  riiliNiiii'ruliiin  of  tlie  ,.|r.is  nIiowii  on  111,,  iieeom- 
puiiyiiiK  lnu|i  wilh  a  view  (,.  iheir  hrfier  diviMimi  if  considered 
(li-Nimbli'. 

(II.)  Tlie  liMt.  Mii'lhinlnf  iiKerliiiliiiij^tiif  existing  K<-'ii'''''li>>K 

"'«' "  «■"''  "  *■"•«■   III  tli.lr  I e  .ninolilirul  opeiiltioM.  and 

to  the  belter  hii'iirify  of  llu'  supply. 
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(iii.)  Till'  host,  means  of  providing  tlio  capitiil  n'nuircd  for  the 
plant  and  mains  that  are  necessary,  and  for  the  (Mpiitahle 
allocation  of  the  same. 

(iv.)  The  best  methods  of  payment  between  undertakmgs 
for  any  current  supplied  or  interchanged. 

(v.)  Any  special  local  arrangements  that  are  considered 
desirable. 

The  me  rorandum  is  as  follows  :— 


In  view  of  the  importance  tn  tlic  rlc,  dir  Mip|.l\  iiniu^try  of  the  Board 
of  Trade  circular  letter  dated  Ma\  :.'.',.  I'llr,.  n|,ii,  ,  ,|  i.i"  all  the  public 
electric  supply  authorities  reganliir^  llu  mi,  i.  nniM  .  i  m-  .if  electric  supply 
stations,  a  Joint  Committee  has  b.i n  .ipii.iini,  .1  In  i|,,-  Tim nqiorate'd 
Municipal  Electrical  Association  ami  th.-  liir<.i|wii:i|r(|  ,\  ■"  iation  of 
Electric  Power  Companies  to  consider  (In-  <|iii  -I  i.n  ul  linkinv,  ii|i  in  all  its 
aspects. 

Tho  brief  explanatory  note  attached  hereto  gives  shortly  the  present 
position  of  the  public  supply  of  electricity,  and  may  help  to  elucidate 
the  problem  of  how  to  biing  about  improved  results  in  the  future  so  as  to 
utilise  existing  plant  and  mains  to  the  best  advantage. 

The  importance  of  linldng  up  several  large  stations,  and  equally  of 
linking  up  large  stations  with  small  ones,  where  such  linking  up  can  be 
.  carried  out  without  undue  capital  expenditure,  is  now  becoming  more 
generally  realised. 

The  Joint  Commildi'  has  arrived  at  the  following  conclusions  with 
regard  to  the  sul'l'i  ^i  i.in  (  rntainedin  the  l-!oard  of  Trade  letter : — 

1.  That  linkiuf;  up  is  iiii]iortant  for  the  purposes  of  saving  fuel,  saving 
labour  and  increasing  tlu-  security  of  supply,  and  in  the  future  making  for 
economy  of  capital. 

2.  That  the  question  of  linking  up  should  be  considered  broadly  from 
the  national  point  of  view,  and  having  in  mind  not  only  the  saving  of  fuel 
but  the  interests  of  consumers  in  obtaining  a  cheap  supply  of  electricity 
for  all  puqioses. 

3.  That  while  the  generation  of  electricity  as  distinct  from  its  dis- 
tribution must  be  considered  broadly  and  irresjieative  of  the  present  areas 
of  electricity  supjily  undertakings,  clearly  all  existing  rights  must  be 
respected  and  existing  areas  must  not  be  interfered  with  as  regards  dis- 
tribution. 

4.  That  the  linking  up  of  many  existing  stations  could  be  carried  out 
immediately  without  further  legislation. 

5.  That  in  order  to  arrive  at  a  better  understanding  of  the  problem, 
committees  of  engineers  representative  of  local  electricity  supply  interests 
should  be  appointed  in  various  parts  of  the  coimtry. 

To  facilitate  the  formation  and  work  of  the  local  committees  the 
accompanying  map  has  been  prepared,  showing  a  provisional  sub- 
division of  the  comitry  into  areas  ;  but  if  local  circumstances  (known 
b  ettcr  to  the  engineers)  in  any  area  make  it  desirable  to  alter  the  definition 
of  these  areas,  it  is  of  course  open  to  them  to  suggest  any  such  alteration. 
A  local  committee  has  already  commenced  work  in  the  Lancashire 
area,  and  the  attached  schedule  shows  tho  information  that  that  com- 
mittee derided  to  obtain. 

If  the  local  c omniitlo's  will  comiiumicate  from  time  to  time  to  tho  Joint 
•  'onimitti'i'  the  ivsii'ts  nf  their  lalmHs,  tho  experience  gained  by  each 
l(.i-al  (■ommittd'  ran  he  made  available  I.  r  the  use  of  all,  and  the  Joint 
Committee  is  iireiiarcd  to  assist  in  r\,  i\  |Hi,->il.li-  way. 

In  Apjiendix  ■'  A"  are  given  tw.i  r\ain|il'  ,  -Imwing  advantages  which 
in  practice  have  been  realised  by  linlcmu  i\]k  and  in  Appendix  "  B"  a 
diagram  and  description  illustrating  an  anarigenicnt  likely  to  be  fonnil 
applicable  to  many  actual  cases. 

J.    H.  BowDEN.  Ctiaei.es   II.  Mr.HZ 

W.  A.  CinMK.N  (('lidirmriv).  S.  Tj.   I'iimmi;. 

R. -A.  fiiiA'rrot'K.  'I'lios.   Uhlks, 

J.  .S.  Hi(iiii'iKLi).  I).  A.  Stakr. 

W.  W.  Laokie.  W.  B.  Woodhodsb. 

Hon.  Secretaries. 
H.  Kakai>ay  Proctor,  A.  de  Thrckheim, 

The  Kxchango,  Caxton  House, 

Bristol.  Westminster,  S.W. 

Seplemher,  191G. 

Tho  memorandum  is  followed  by  an  explanatory  historical  note,  tho 
Kcheilulc!  above  mentioned  and  two  appendices  on  the  effect  cf  linking  up. 
In  tho  first  of  these  the  following  examples  are  given  : — 

Actual  Results  of  Linking  Up. 

l.—Tvx>  pcim.r  xliUlnn/i.  each  carrtjing  about  7,000  kw.  of  load  were  iivkrd 
up  at  a  eoH  ufiSflW).  the  link  having  a  caimcilij  o/:?,000  kio.  to  4,000  kw. 

'J'he  following  advantages  were  sliown  : — 

By  shutting  down  one  station  each  night  (12 midnight  to  G  a.m.)  and 
week-ends  (from  noon  Saturday  to  0  a.m.  Monday) — 

1.  The  plant  k)ad  factcr  at  each  station  has  been  increased  fiom  07  to 
72  per  cent. 

2.  Tho  total  saving  of  coal  per  annum  in  both  stations  has  been  2.00O 
tons,  and  it  is  anticipated  that  this  saving  will  bo  increased  to  :i,000  tons, 
ir,— ..|  pm-er  .nation  hii-iiirj  a  wariiniim  load  0/2,(100  kw.  mt.i  linked  up 
with  another  power  .Hltitioii  having  a  maximum  load  ofHS.WO  ku: 

Tlii^  following  was  the  economy  in  coal  ctinsumption  :— 
I.   During  tho  second  year  of  working  "  linked  up  "  the  coal  consump- 
tion of  tho  snlaller  station  was  reduced  by  21  lb.  of  con!  per  miit  on  nil 
units  generated  by  thai  station. 


2.  The  combined  saving  of  coal  due  to  interchange  of  current  in  the 
second  year  of  working  amounted  to  ,5,500  tons. 

In  addition  to  the  saving  of  coal,  linking  up  has  resulted  in  the  following 
further  advantages  : — ■ 

1.  Greater  security  of  supply. 

2.  Reduction  in  tho  number  of  shifts  run  and  wages  paid. 

3.  Reduced  maintenance  charges  due  to  fewer  plant  hours  run. 

4.  Facility  for  carrying  out  repairs  when  stations  are  shut  down. 

5.  A  saving  in  future  capital  expenditure  owing  to  reduced  amount  of 
stand-by  plant  and  the  use  of  larger  generating  sets. 

LrNKruG-up  Peoposal. 

.4  power  station  (A)  having  a  maximum  load  of  3,000  kw.  links  up  with 
another  jmurr  station  (B)  having  a  maximum  load  of  20,000  ku: 
(A)  runs  for  eight  hours  (one  shift)  a  day  only  (and  possiblyfnot  at  all 
on  Sundays),  (B)  taking  the  load  during  the  remaining  16  hours.  During 
the  eight  hours  when  (A)  is  running,  which  would  include  ( A"s)  peak  load. 
(B)  would  transfer  to  (A)  sufficient  load  to  keep  (A)  at  a  uniform  load  of 
2,800  kw.  except  at  the  hours  when  (A"s)  own  load  is  2,S0O  kw.  and  over. 
Such  a  division  of  load  would  result  in  maintaining  (As)  output  at 
5i  million  units  while  increasing  Iris  plant  load  factor  threefold.  (B's) 
load  factor  remaining  unaltered,  while  the  units  delivered  from  (A)  to 
(B)  during  the  eight  hours  when  (A)  is  running  would  be  i-eturned  by  (B) 
to  (A)  during  the  remaining  16  hours. 

Advantages. — (1)  Fuel  Saved  ;  because  (A's)  load  is  always  sufficient 
to  enable  all  machines  running  to  be  run  at  most  economical  load,  and  (B) 
gets  a  better  load  during  the  slack  hours.  A  saving  of  1  lb.  of  ccal  per 
unit  on  5k  million  units  is  equivalent  to  2,500  tons  per  annum,  or  at 
present  prices  say  £1,500  to  £3,000,  depending  upon  the  locality. 

(2)  Wages  Saved  ;  because  (A)  works  one  shift  instead  of  three,  thereby 
saving  more  than  half  his  wages  bill  and  reducing  his  maintenance  charges 
(because  of  fewer  plant  hours). 

It  will  be  seen  that  such  arrangement  would  not  only  result  in  a  saving 
to  the  nation  of  2,500  tons  of  coal  per  annum,  but  a  saving  to  the  two 
electric  supply  undertakings  of,  say.  £3,000  per  annum,  including  wages. 
&c.,  which  wou'd  give  a  return  of  10  per  cent,  even  if  it  co-t  £30.000  to 
connect  up. 


CORRESPONDENCE. 


CONCENTRIC-FIELD  WATT-METERS. 

TO  THE  EDITOR.-!  OF  THE  ELECTRICIAN. 

In  an  article  in  your  issue  for  September  15th,  Dr.  DiNsdalc 
refers  to  a  concentric-field  watt-meter  at  the  Bureau  of  Sfcan- 
dards  at  Washington.  The  present  writer  wishes  to  draw 
attention  to  the  fact  that  he  has  been  working  for  some  time 
on  a  heavy  current  concentric-field  watt-meter,  the  gcner.".l 
desi,f;n  of  which  is  .set  forth  in  the  patent  specification  No. 
16,095/1911.  Many  difficulties  have  had  to  be  overcome  in 
perfecting  the  design,  and  other  causes,  includir.g  the  war. 
have  contributed  to  the  delay  in  the  production  of  commercial 
instruments.  An  instrument  whicli  has  been  in  use  for  some 
time  at  the  Man(-hester  School  of  Technology  has  given  very 
satisfactoiy  restdis  with  currents  of  upwards  of  1,500  amperes. 
A  des('ription  of  the  dillicidties  to  be  overcome,  and  the  con- 
sfcnu'tion  of  the  various  models  with  which  the  writer  experi- 
mented before  satisfactory  results  were  obtained,  is  in  pre- 
paration, and  is  intended  for  early  publication.  Messrs. 
Kelvin,  Botti  niley  &  Baird  (Ltd.)  have  recently  taken  up  the 
nuuuifacture  of  the  instruments,  and  are  constrncting  watt- 
meters of  the  deflectional  and  torsion-head  types,  and  also 
watt  balikiices  on  the  concentric  system. 

Manchester,  Oct.  3.  A.  l-'-.  Mooiu:. 


THE  CITY  GUILDS'  WORKS  OF  REFERENCE. 

TO  THE  EniTORK  OF  THE  EI.ErTIUCI.\N. 

Any  modification  of  the  jieculiar  lists  of  works  of  refeiVnOC 
in  the  City  (iuilds"  ••Programme,"  referred  to  by  Messi-s. 
Lundberg  in  their  letter  a  fortnight  ago,  appe;irs  (in  some 
cases  at  any  rate)  to  rest  with  tho  "  young  man  in  the  office," 
80  to  apeak. 

Not  long  ago,  a  firm  of  jmblisliers  requested  that;  a  new  book 
might  be  considered  with  a  view  to  its  inclusion  in  oiu'  of  the 
lists,  .ami  the  rejily  was  something  to  the  eifect  that  there  was 
no  room  for  any  "more  !  The  merit.t  or  denu-rits  of  the  iiook 
a|)iiii.r('Mt1\-  received  no  consideration  whatever. 

Oil     1(1.  "  D'AlIVERGNE." 
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THE  EVOLUTION  OF  THE  ELECTRIC  LAMP. 

TO  THE  EDITORS  OF  THE  ELErTRICIAX. 

I  not-e  Mr.  Willcox'.s  comments  on  my  staiemi'nt  that  it  has 
never  been  found  possible  to  put  tungsten  filament  vacuum 
lamps  in  general  on  the  market  at  a  higher  efficiency  than  aboTit 
0-8  candle  per  watt.  Mr.  Willco.x  gives  data  to  show  that 
ar-iual  efficiencies  at  the  present  day  are  better  than  this,  but 
hi.«  figures  are  li^sed.  1  think,  on  values  of  mean  horizontal 
candlfs.  When  considering  the  ivlative  efficiencies  of  different 
lamps  one  must  take  the  tocal  light  flux,  and  I  therefore  based 
my  figures  on  values  of  mean  spherical  candles,  ilr.  Willcox 
would,  I  think,  agree  that  this  is  the  only  valid  criterion  by 
which  one  ought  to  compare  lamps  of  different  kinds  for 
i-dicieiicy  and  operaring  temperature.  The  article  in  (juestion 
woidd  have  heen  niigleading  li  any  other  hasis  had  been  adopted. 

<!>■  .I,-  li:i«is  of  total  light  liux  there  is,  1  think,  no  real 
lietweeii  my  general  statement  and  Mr.  Willcox's 

^   lii-S. 

I    IS  i.l.x  jous  that  the  data  which  I  gave  could  only  be  of  a 

a  ver>'  neperal  and  approximate  character,  and  it  is  well  that 

\Ir    U  .11.        lias  put  on  record  the  fuller  and  more  precise  data 

■  different  tj-pes  of  vacuum  meial  lumps  at  present 

■  '  ir  must  be  remembered  that  the  figures  he  gives 

•■"    .11   uiii'.s  of  mean   horiztmtal  candle  power,  and  that  a 

'•.r..r  tion  of  some  15  percent,  is  required  if  it  is  desired  to 

n'dtiee  io  mean  .spherical  candles. 

T.dding.<ir.  Occ.  «t.  C.  V.  Patersox. 

THE  ELEfTRICITY  SUPPLY  PRf)BLKM. 

m   THK    EDITOKH   OP  THE    EI.E(  TRICIAN. 

I'-r  in  your  last  week's  i.s.sue  is  very  intere.st- 

i   ( on.siderable  lunount  of  di.scussion,  both 

.  hat  lii:s  taken  place  on  the  subject  of  the 

"■"'"  'he  liis.ilufion  of  Electrical  Engineere  as 

'"  "  !'  I"  under  control  of  the  Government. 

lifter  point'    viz..  Government 

-Ion    has   taken    place.      It   is 

•    irivi-stors  in  elecific  supply  com- 

"ly    fonn    of    (iovernnient    control 

i    riiap.M  .seriously,  with  their  profits 

heir  investments.     The  under- 

would  also,  in  such  case,  be 

•rnM.     The  subject,  therefore, 

II'  than  that,  of  very  practical 

,       I  in  .Mr.  Williams"  letter  which 

'  «i  imniedjate  moment.     The  rest  of  the 

-n"'  li-iff-r  ix  (and  iH  likely  for  some  time  to 

'UM«ion.     This  cpiestion,  how- 

j  of  exiMting  uiulei-takingB  by 

'  •'    the  ivgion  of  action.     It 

'  iiinieiii  are  being  asked 

would   be  of  very  great 

'  '  i  lie  iliidertakingH  theni- 

,  iif  (he  engil I'M  of  the 

■•   »..i|ii|  i;ive  llie  views  their  colii- 
I  ■>o.  .,f  I  lie  mipply  compunieH  would 

il    would    make     it    a    verv 

•  fi   ..f  viewM  nn   thi«  tojiiciil 


■  t    III. 


\  I  !•;  K. 


l-UlbHK  OF  INlJUSTKY. 


rlloilKf  ni«mr 


m  ftr  fri.l.iii 


int  nilll*li.,n  filler  Die 
'  '■iii|ili)Mini,  r<'|,ii 
•"ill  iii.u  Irrn  |iiil> 
'■    "  11.11.  A   .1 
I'Uin). 

.1  »ll..UO,„. 

Il..-(fl,.ll.., 

■rmil  .11  I,, 
I  -"•'mlUliiir 
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tions  of  employment,  earnings  and  tlnii  (ii^l^ib^tion,  capital  and  credit, 
emergency  measures  connected  witli  demobilisation,  con.striictive 
measures  relating  to  industrial  ctlii  ieiicy  .niid  market.s,  and  agricultural 
development ;  and  tlie  fundamental  pmljliius  of  increasing  production 
and  of  the  functions  of  capital,  management  and  labour  with  a  view  to 
securing  their  loyal  co-operation. 

In  a  preface  to  the  memorandiim  it  is  stated  that  after  it  had  been 
privately  ciifulated,  a  large  number  of  criticisms  .and  suggestions  had 
l)een  received,  which  have  been  collated,  caii^fully  examined,  and  (in 
mtvny  cases)  i>Koi|iorated  in  the  memorandum.  As  a  ivsult  of  tlicii- 
inrjuiries  and  of  corii^'^pondcnce  and  discu^sicin  with  representatives  of  all 
parties  to  industry,  the  authors  became  ictivinced  that  the  i-etuin  from 
war  to  peace  coiulitions  would  inevitably  involve  great  difticulties 
'■  which  might  result,  if  not  caivfuUy  and  skilfully  handled,  in  a  grave 
outbi'c.alv  of  industrial  ilisorder.  '  (in  the  .-ituati-m  as  it  is  to-day,  the 
authoi-s  expix^ss  the  opinion  that  the  su<,rss  with  which  our  national 
organisation  and  activities  wert^  adapted  to  the  circumstances  of  th(^  war 
give  a  fair  promise  of  similar  su(:c.ess  in  the  re  adjustments  necessitated  b\' 
peftcc.  "There  is  a  pnivalont  belief  that  the  'brotherhood  of  the 
trenches  '  and  workshops  .  .  .  will  irniain  as  a  permanent  factor  in 
our  national  life."  The  authoiB  realise  that  the  war  has  not  putanenil 
to  industrial  unrest.  They  state  that  cvciy  one  of  the  old  causes  of 
dispijte  remain,  and  that  others  of  a  ino^t  s'-rious  nature  have  been  added 
by  tlie  coui-se  of  war.  "The  very  luMlrMiti'Mi  and  imselfishness  shown 
by  the  responsible  leaders  of  orga-n-i  .1  i.il.ui  are  looked  upon  by  impor- 
tant sections  of  their  following  as  a  ln-Uayul  of  the  cause  andtiy  some 
employer's  as  a  taetii:a!  opportunity." 

After  dealing  with  the  prospects  of  employment  after  demobilisation 
and  the  incidence  of  war  taxation  towards  the  redemption  of  loans,  the 
memorandum  touches  upon  the  spirit  ami  tem])er  of  labour,  and  states 
that  wf.  shall  uiuloubtcdly  have  to  meet  a  demand  that  men  returning  to 
civil  life  shall  be  placed  in  a  position  no  woj>^e  than  that  which  they  occu- 
pied before  the  war.  Since  the  cost  of  living  has  risen,  and  will  remain 
high,  this  will  involve  a  demand  forpi-oii.irticnatelv  increased  wages.  It 
is  stated  that  the  foundation  of  indiKtn.il  |)ro:<pcrity  is  production.     The 


I.  Thelimita 
liuil  iniatc  desire  to  restrict 
education,  family  life  anil 
iai  welfare  wliich  cannot  be 
tion  rather  from  increased 


part  played  by  capital,  iilant  and  lal.  m  .ik 
tion  of  output  by  labour  arises  part;.\  li  ni  I 
the  hours  of  work  in  the  interest  of  lir.ilil 
enjoyment.  "  Tliese  arc  considerations  of  ^ 
sot  aside.  We  must  look  for  greater  ]uml 
effieioncy  than  from  an  increase  in  the  luinilicr  of  hours  worked.  There 
are,  however,  large  si^etions  of  labour  by  whom  a  further  limitation  of 
output  is  deliberately  practised  in  the  assumed  interests  of  their  class  as  a 
whole."  It  is  ]>ointe(i  out  that  the  fallacy  of  this  policy  lies  in  the  concep- 
tion of  an  inelastic  "wages  fund."  The  i-cmedy  must  lie  sought  in  a 
better oi-ganisatirn  of  tl\o  industries  concerned  wliich  will  give  the  work- 
man greater  security  of  tenure  and  remove  the  fear  of  unemployment  or 
relegation  to  lower-paid  work  as  a  result  of  exorcising  his  maximum 
effort. 

In  emphasising  how  o.ssential  is  tlu^  co-operation  of  laboiu'  as  a  jiarty 
to  industry,  it  is  stated  that  "  the  gieat  ohstaele  to  co-operation  is  the 
question  of  status.  The  ill-will  of  labour  towards  capital  and  manage- 
ment is  not  wholly  a  ((luvstion  of  their  lespictive  shaie  of  earnings.  1'  ri.  - 
lion  arising  over  the  dist  rilmtion  of  eaniings  is  in  itself  due  ciuito  as  inuch 
to  a  sense  of  injustice  in  tl'.e  nuichineiy  of  distribution  as  to  the  desiic 
for  actual  increase  of  wages.  The  fundamental  grievance  of  labour  is 
that  while  all  three  are  nece.ssniy  parlies  to  iirodnction.  the  actual  condi- 
tions of  industn,'  have  given  to  capital  and  management  control  not 
only  over  the  inechiniiKm  of  produi'lion.  but  al.so  over  labour  itself.  Tliey 
fifi  that  the  concentration  tif  caiiital  in  a  lompaialively  few  hands  has 
rendered  fair  liai'gaining  between  the  parties  impossible.  .  .  .  The 
grievances  of  the  emjiloyers  are  no  less  valid.  ThiV  coni]ihvin  of  ihli- 
lierate  limitation  of  oiitimt,  slackness  and  inelhciency  in  work,  short 
lime  and  malingering,  the  lack  of  any  feeling  of  responsibility." 

The  lueinorandum  advocates  the  ivplacing  of  sectional  treatment  of 
inilu'Hlrial  qnc'-lions  iiy  the  active  co-operation  of  labour,  managcmcnl 
and  cajiital  to  mine  Ihe  general  level  of  productive  capacity,  to  niainlain 
u  liigli  Htinulai'd  of  woikmauship,  and  to  improve  working  conditions. 
"  It  IB  e.'iHential  to  the  securing  of  such  Co-operation  that  labour,  as  a 
party  to  indiiHliy,  slmnhl  have  a  voice  in  uiatlers  directly  concerning  its 
Mpecial  inlciesls.  Mich  as  rates  of  pay  aiul  conditions  of  employment." 
WliHlever  part  (lie  (Stale  may  play  in  the  fulun'  of  indnsliy.  it  cannot 
(it  is  naiil)  move  in  iidviinceor  the  gc  neial  level  of  oiiinion  among  those 
icinceriieil.  The  piiiltleni  is  to  settle  tlic  i|Uc>stion  of  the  stcitus  of  labour 
in  some  way  which  shall  give  Ihe  wiokin.in  Ihe  sense  of  sclf-n'specl  .ind 
n'xjKiiiNibllily  wliiell  lie  desires  wilhoiu  interfering  nndnly  with  I  lie  em 
p|ovei'HexenciHeo(llii'iieeeM»iiiy  fiinclionsof  nittnageinent.  "  The  trade 
ciiiicin  n'giiliiliciiis  wjiieji  Imve  iiicen  so  laigcly  suspeiuh'd  by  agnemciil 
for  the  period  of  (he  war  welv  niiwlly  diicc'ted  towards  this  end  Ibc 
HHHuinplloii  by  labour  of  houio  iiieiisnic'  of  control  over  the  conditions 
imiler  whicli  it  woikn." 

The  iiieiiiiiiiiiidiiMiMuggeHlN  the  out  lines  of  a  HPtllement,  and  slates  thai 
"  111  Itn  Himplc"!  form  Ihe  new  iiiiichlneiy  wmild  ciiiiMist  of  jollil  com- 
niittie".  n'pii'MiilIng  bolli  iniinagcineiil  iiiid  works  sliill.     .     .     .     At 

Ihe  iiiwliiiiiiiot-nchccimmilli'eHany  i|iic..| s  aireeling  working  melliods 

mid  icinditliiliH  lonhl  lie  broiivhi  hJ,  for  dec  u.»ion  by  ellhei'slili.."  The 
n'preHiinlwMNKn  of  Uie  innnagenicnl  uoiild  l>|i  ifi|iiiied  In  explain  the 
iniliire  iimleilleiil  cif  iiny  |in.posi  .1  liniovallon  designed  Io  inciean'  out. 

I "■" •"  ""'"<  "i"l  >'  ' ' I  iijioii  I  lie  eailliligs  of  the  lirm  and  of 

Ihe  indiMiUial  ^.uLei,      II  m.i,     „,>.  ihc  workers'  repie.Mnhitives  wimld 
pmfoiwaiiliiUl<lllMiil|i'ii"c.|  "111.  c  mil  il"  fill  the  pmleil  Ion  o|  Iheinleicsl, 
niploveci.       In  (hc-tipl,   iniijes  Ihc   nietlioil  of  uihIch ninillcc 


if  lie. 
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wcmld  n>((uire  to  ho  nulai-ed  or  Rupptemeiited  by  ^oint  boards  com- 
posed of  ivpi-esentativrs  of  the  employers'  associacions  and  the  trade 
unions.  ■  Ha\'ing  regard  to  the  differentiation  of  funetions  between 
management  and  labour  and  the  large  number  of  problems  affecting  one 
or  both  parties  which  ari-c  in  abirrindu-tTT,  fwn  rn.f.,|nil  Imaiils  miVht  be 
created  in  each  indust  i  \ .  inr  n  |>ir  niiin  j  th.    iniinr'nnrni    iimI  the  other 

labour,  with  a  sup  re  im    li.anl  o|  ^  (mm  i>i nhn.il  m  ;  i  In-  «  « .i  |.  ,if  both 

The  fimcfions  of  the  ni.ni.u,  jnc  ul  huaid  uuuld  com-i  the  l)u-^incss  "  side 
of  the  Industry  ;  those  ..I  I  lie  labour  board  would  relate  to  conditions  and 
hours  of  labour,  the  ilem  iivation  of  tasks  and  everything  that  touched 
most  nearly  the  life  of  the  worker.  Keprcseiitatives  of  these  boards, 
meeting  with  the  Su]iivmc  Board  of  Control,  would  deal  jointly  with  all 
matters  by  which  the  interests  of  both  parties  wei-e  affected.  Such 
([ticstions  as  the  dihttinn  nf  labour,  whieli  is  beioniiiiir  ini  rrasinglv  im- 
portant, J'ct  which   eannni    lie    i|e;\ll    Hilli    -ah    fa,  Imih     -,i    Iniriasitis 

aitproached  from  one  Mil.  muK,  wcuM  In  .li-i  n.-e,|  Ii\  i  h,  .i,,,,,!  Hoard  of 
Control,  both  from  the  [loint  of  view  ol  ellic a,  iir\  ni  iinahiet  mn  and  from 
that  of  the  interests  of  the  workers  and  the  iMisition  of  the  trade  unions." 
In  its  most  ambitious  form  the  Sujnemc  Hoard  of  Conttol  would  resolve 
itself  into  a  National  Industrial  Council  tor  each  of  the  staple  iiulustries 
or  groups  of  allied  industries.  Such  industiial  councils  would  in  no  sense 
supersede  the  existing  employers'  associations  and  trade  unions,  many 
sides  of  whose  present  act  ivitics  would  ln'  unaffected  by  the  eifation  of  the 
new  bodies. 


EFFECT  OF  IMPERFECT  DIELECTRICS  IN  THE  FIELD 
OF  A  RADIOTELEGRAPHIC  ANTENNA.* 

HY  JOHN  M.  MILLER. 

Sum  1)1111)/. — The  iiirirase  of  antenna   i-esistam  e    with  iiar  a-iiu  \iave. 
length  is  proved  to  be  due  to  dieleeivu'  ahsiM|ilMiii  \,\  iia|i(  a  I   -  i  ila  1.,  1 1  ii  s 

in  the  electric  field  of  the  anteima.      ]t  is  slmwii  th.il  ahsm  ^.i , |.„  ,  not 

take  place  in  the  ground,  but  in  imperfect  neighbouring  londucturs.   The 
practical  importance  of  this  is  clearly  indicated. 


Starting  from  the  wave-length  corresponding  to  the  fimdamental 
ofjthe  antenna,  the  equivalent  resistance  of  the  antenna  rapidly 
decreases  with  increasing  wave-length,  and  reaches  a  minimum.  As 
the  wave-length  is  still  further  increased,  the  roislaiiee  rises  again, 
but  in  a  linear  manner  (Fig.  1,  B).  The  deircase  in  icsistanee  is 
explained  by  a  decrease  in  the  energy  radiated  in  the  form  of  elec- 
tromagnetic waves  as  the  wave-length  increases.  This  so-called 
radiation  resistance  varies,  as  it  should,  invereely  as  the  square  of 
the  wave-length.  Jt  has  been  difficult,  however,  to  accoiuit  for  the 
linear  increase  wltich  takes  place  at  the  longer  wave-lengths,  and  it 
is  with  the  explanation  of  this  feature  that  the  present  Pajier  is 
concerned. 
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Austin  pointed  out  the  similarity  in  the  linear  increase  in  resist- 
ance of  an  antenna  at  long  wavelengths  with  the  beliaviour  of  an 
absorbing  condenser,  and  hence  concluded  that  dielectric  absorption 
was  a  iirobable  explanation  of  the  plicnoniciton.  The  fad  that  in 
he  curves  which  he  had  obtained  for  shi|)  stations  the  rise  in  resist- 
tnce  was  less  marked  than  for  land  stations  led  him  to  believe  that 
the  absorption  was  probably  caused  by  the  ground  acting  as  an 
inipe.rfect  dieleclric.  Fiirtlier  coiilirin.ition  of  this  view  was  ai)])ar- 
erill\  alhiiih^d  by  (be  curve  for  the  high-power  .station  at  Ailiiiglon, 
\  a.  In  this  ease  only  a  slight  incivase  in  reBistanco  with  wa\e  length 
was  noticed.  Austin  iwinted  out  the  ground  might  bt*  considered 
as  a  dieleetric,  the  groim'd  water  being  regarded  as  the  lower  plate. 
The  measiirenients  described  show  the  effect  is  one  of  dielectiie 
absorption,  but  do  not  confirm  thi^  suggestion  that  the  dielectric  is 
the  grouml.  Using  a  small  Hat  topped  antenna  and  wave  lengths, 
from  1()<»  km,  to  7.1(1  km,,  the  resistance  ineivaaed  from  l,0(Mt  to  9,(HK> 
ohms,  which  is  the  aboiitordertoheexpeetedfmm.Austiii's  measuiv 
ments. 

It  seemed  impossible,  however,  to  ascribe  this  absorption  to  llic 
'ground  acting  as  an  imperfect  dielectric.  The  effect  |H>rsiHted  a( 
telei)hoiH>  fwqiKMicii's  \^  hile  the  calculatioiiH  of  True  and  Reich  Iviiwd 

•  ,Mis(ra,l  of  a  I'apei  oi  llie    ■  Hulletiu    '  of  (In-  liureau  of  SiMiidnnls. 


upon  the  measurements  of  conductivity  and  dielectric  constant  of 
the  ground  as  given  by  Zemieck  show  that  even  for  so  high  a  fre- 
quency as  would  correspond|to  a  wave-length  of  1,0(K)  metres  the 
magnitude  of  the  conduction  current  in  the  ground  exceeds  by  100 
times  that  of  the  displacement  current.  The  absence  of  absorption 
in  the  gromid  was  also  shown  by  measurements  at  telephone  fre- 
quencies upon  a  guard  plate  condenser  \rith  part  air  and  part  clay 
between  the  plates.  This  condenser  behaved  as  a  jjerfect  condenser 
with  a  series  resistance  th.at  was  independent  of  the  frequency.  Only 
when  the  clay  was  exceedingly  dry  and  particularly  when  it  was 
loosely  packed  was  there  any  indication  of  absorption. 

Accordingly,  an  experimental  antenna  was  built  in  wliich  the  bad 
effects  of  poor  dielectrics  in  the  neighbourhood  were  carefully  avoided 
but  in  which  any  absorption  that  might  be  caused  by  the  ground 
woiUd  be  considerably  magnified.     The  main  capacity  of  the  anteiina 
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Fig.  2, — C,  Absorption  Eppect  produced  bv  the  poktios  of  the 

Leads  to  an  Antenna  fnside  a  Building, 

consisted  of  six  parallel  wires  at  a  distance  of  about  0-3  of  a  metre 
above  the  surface  of  the  gJY>und  and  located  at  a  considerable  dis- 
tance from  the  nearest  building  or  tree.  The  antenna  was  supported 
by  four  wooden  posts,  but  was  insulated  from  them  by  double  porce- 
lain insulatore  spaced  about  a  metre  apart,  A  single  lead,  similarly 
insidated,  ran  to  the  building  in  which  the  measui-ements  were  made. 
T*he  earth  connection  was  made  to  the  water  pipes  of  the  building. 

The  resistance  measurements  were  made  by  the  '"  artificial  antenna  " 
method  in  which  a  small  inductance  and  a  condenser  with  a  resistance 
in  series  are  substituted  for  the  antenna.  The  series  resistance  is 
so  adjusted  as  to  give  the  same  current  effect  when  the  substitution 
is  made.  The  resulting  resistance  curve,  for  measurenients  made 
just  within  the  window  of  the  building,  is  shown  in  curve  A  of  Pig,  1 . 

Curve  B  of  the  same  figure  shows  the  etfect  produced  by  adding 
a  small  capacity  through  the  wooden  supixirts.  Wires  were  run 
from  the  insulated  portion  of  the  antenna  to  porcelain  insulators  on 
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thix'e  of  the  stakes,  the  total  capacity  being  increased  by  onlv  4(i 
micid-mfds.  or  less  (han  .'>  \mr  cent.  The  linear  ineixiase  in  wsislanee 
becomes  pronounceil.  and  brings  with  it  an  inciviwe  in  the  ivsistancc 
of  the  antenna  at  all  wavelengths.  Austin's  me^vsurtuiicnts  uihmi 
ship  stations  were  made  upon  battleshiiis,  whciii  the  anleuna-  wore 
sup|)orted  from  steel  mivstH,  and  it  is  piiibable  tliat  this  fact  may 
explain  the  slight  rise  of  the  curve-;  obtained  for  such  stations. 

The  elTect  of  rimuing  the  lead  wires  to  an  antenna  inside  a  building 
was  also  iincstigated.  Curve  C  of  Kig.  2  shows  the  results  uimn  the 
above  described  antenna  under  the  sauH^  conditions  as  those  ob- 
taining for  curve  .\  of  I'ig.  I  irepUHlilced  in  dash  lines  in  Kig.  2). 
excepting  thai  the  luettsinvineiitH  weve  made  within  (he  ii)oiu  at  a 
(liBtaueo  of  alioiit  Ti  i\ietres  from  the  window.  The  incivase  in 
eupueily  iu  this  cano  was  (Ml  mioixi-infds,  Curve.s  l>  and  K  of  Kig.  .'t 
wore  obtained  fcu-  antenna'  completely  within  (he  building  (iiaing 
the  same  water  pi|M>  ground  as  lM'f<ue).  the  former  having  a  eaiwcity 
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of  290  micro- mfds.,  the  latter  having  double  the  cajKicity.  Iii  tliis 
figure  the  scale  of  resistances  has  been  doubled.  It  is  of  interest  to 
note  that  the  equivalent  series  resistance  in  the  case  of  the  smaller 
capacity  is  approximately  double  that  for  the  capacity  of  tnice  the 
size,  which  is  the  requisite  condition  for  absorbing  condensers  •nith 
the  same  phase  difference. 

Finally,  the  effect  of  a  tree  upon  the  absorption  of  an  antenna  was 
investigated.  An  antenna  consisting  of  two  parallel  wires  was  strung 
from  a  building  to  a  tree  20  metres  distant  at  an  average  height  of 
about  o  metres  from  the  ground.  The  auteima  terminated  in  a 
section  of  about  6  metres  of  wire  which  ran  from  Umb  to  limb  of  the 
tre»,  but  was  insulated  from  it  by  porcelain  insulat;>rs.  At  a  dis- 
tince  of  about  2  metres  from  the  tree  double  porcelain  insulatoi-s 
were  interposed  in  each  antenna  wire,  so  that  measurements  could 
be  made  with  the  section  in  the  tree  included  or  excluded  (using  the 
same  water-pipe  ground  as  before).     Cur\-e  F  of  Fig.  4  was  obtained 


J 

X 

1  300 

D 

1     Mi        / 

ly^ 

>      '      '      ty^       1      1      '      1 

in 

y 

^ 

/» 

X— 

0 

!— 

f— 

2000        4000        6000        8000        lOOOO      12000 
Wavt  Lentlh.    Mtlres. 
Fw.  4.— fCBVB  G  8BOW8  TIIK  ENOKSIOI'S   ABSORmoS   CAUSED  IIY  \ 
T««t       C'l-HVB   K  IS  TIIF.  SAME  AffTKNNA   WITH  PORTION   IN  TrKE   E.\. 
ri.iUEP. 

(rir  the  latter  ease,  while  curve  f!  shows  the  enormous  absorption 
|>nMiu>f<l  by  inclufling  the  ]Mirtion  of  the  antenna  in  the  tree.  The 
<.*|i*<'ity  wait  inrn-aiM-d  fnmi  '.VM)  lo  .'MO  mlcD-rnfds.,  and  the  phase 
dllTrrrnif  of  (he  condiMiwr  with  the  |Mirtion  in  the  tree  included  was 
r»'it'hlv  2  i!^.'  The  miM.'<un-iiienls  wen-  niiidc  this  winter  when  the 
rifii  foliage. 

■ve  il  IB  fviilent  that  in  the  design  of  an  antenna  it 

f    iin|oirtnn<e    l<i    kei-p   the  dielectric  absorption  of 

U«  aiiiti.im  ri-K<irdi-<l  um  a  c<indenscr  at  low  as  jM>Rsible  in  order 

!<•  niiiiiinuK-  Ihu  wokIc  of  energy  in  the  antenna  and  so  improve  its 

"■"     " .1 ...    .      'I '  ■•re  is  a  ixitwibility  of  greatly  inij)roving 

iitiMinie  in  this  respcil.     The  reqnire- 
'  i.riMiKli  U'lHMlen  MiastH,  trees,   buililings, 

III  .ii.'..f..  ,\.    ,  iii.i-l  I.-  Ill  nil- exitciiiely  Hiiiallin  coiiipariKon  to  the 
•^(•'ily  iif  l\f  aritfMiia  tliniiigh  iiniibxtnicted  air. 


VI.SIT  OF  JOURNALISTS   TO  LKEDS  AND  SHEFFIELD. 


I  iii\rrKil„...  Ill   U.,U  anil  ShclIicM,  a 

I  <■►.•  ntieitoli  Oct.  8  10.      'I'lie  [larly  was 

..(  .li.inmliMlji,  the  Cirle  of  .Vii-ntilir, 

iiid    the    Ilritinh    Aiwiiciatiiin   of 

\\  ilh  n  view  lo  |iroiiiiitinK  clowr 

■  mill  till-  pri'iw  a  xiinilar  visit 

II  nil',  III  l/miliin,  wiinr  iiinntliH 

■  xti'ii'lis!  lo.vahiiuit  provinciiil 

l\w  rvrniiiR  III  (hi.  H  llie  |«rty  were  receiveil  by  ihr 

•  '    J--"l-    I'ntvemlly,    I'rt.f.    M.    K.   Midler,  iiliil    by 

•  «l  (miipre,  wime  of  whniii  jiiinisl  in  the 

I'ly.      Hie  111  ii|ierntiiin  of  lni'iil  jiiiirnii! 

■  in  lite  Work  ol  Ihn  nnivrrKilieN  wn><  u 

■ih,  TTiH  t|,r  pnrfy  nl  (he  1'nlven.iiy, 

"  ol  work.      In  tli- 

■    III  till'   rnlviTHily 

I'l  II  liiiN  lieioiii'i. 

.  that  their 
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The  departments  of  organic  and  tinctorial  chemistry,  leather, 
textile  and  fuel  industries  were  then  visited.  In  the  chemical  .sec- 
tion special  interest  attached  to  the  experiments  that  had  recently 
been  initiated  on  dye-stuffs  and  drugs.  A  collection  of  drugs  and 
colours,  entirely  made  in  this  countrj-,  was  on  view.  Jlore  than  100 
drugs  requiied  by  the  medical  profession  had  been  sent  out  from  the 
laboratory,  including  chloramines,  various  antiseptics  and  the  local 
ansesthetics  eucaine  and  novocaine.  .^  , 

Similarly  in  the  leather  section  a  numberof  materials  and  processes 
of  great  industrial  importance  have  been  developed,  while  in  the  gas 
and  fuel  department  the  testing  of  T.N.T.,  picric  a"id,  and  the  dis- 
tillates for  their  manufacture  supplied  by  the  gasworks,  is  constantly 
going  on.  The  textile  department  has  been  developed  on  a  very 
extensive  scale,  and  since  the  outbreak  of  war  many  special  investiga- 
tions have  been  made  on  the  clothing  supplied  to  the  forces  and  the 
fabrics  of  aeroplanes  and  airships.  A  series  of  investigations  is  now 
in  progress  on  the  electrification  of  fibres. 

Lunch  was  taken  by  the  jjarty  at  the  Hotel  Metrojjolc  as  guests  of 
the  Lecils  Luncheon  Club.  During  the  afternoon  visist  wore  made  to 
the  Leeds  Army  Clothing  Depot,  the  works  of  Messrs.  Albrccht  & 
Albrecht  (manufacturers  of  kliaki  garments),  and  the  Cardigan  Boot 
Factory.  Many  of  the  processes  in  these  factories  were  highly 
ingenious  and  interesting  ;  the  works  were  specially  selected  as  being 
representative  of  those  industries  with  which  the  University  is  in 
close  touch.  Finally  the  party  were  invited  to  tea  by  the  Lord 
Mayor,  who  gave  a  short  description  of  some  of  the  principal  indus- 
tries in  Ijeeds.  -I 
The  jiarty  then  proceeded  to  Sheffield,  where  they  were  welcomed 
by  the  Vice-Chancellor  of  the  University.  Mr.  H.  A.  L.  Fisher.  The 
chemical  and  medical  departments  of  the  LTniversity  were  visited 
imder  the  guidanie  of  the  Vice-Chancellor,  who  also  addressed  those 
present  on  the  work  of  the  University.  Dr.  Ripper  described  some 
of  the  special  work  bearing  on  the  manufacture  and  testing  of  steel  in 
the  applied  science  section. 

A  large  section  of  the  metallurgy  department  is  given  u|) 
to  special  researches  in  coiuioctitm  with  the  war,  and  over  1,200 
.students  have  been  trained  and  .sent  out  on  munition  work.  One 
object  of  interest  that  deserves  mention  in  this  dejiartnicnt  is  a 
special  lathe  built  for  tests  of  high  speed  steel  tools.  The  method  of 
test  is  to  run  each  tool  at  a  uniformly  increasing  speed,  the  output 
before  it  breaks  bei.ng  taken  as  an  indication  of  its  value.  Other 
special  linos  of  work  include  experiinciits  in  the  production  of  cupro- 
nickel  fur  munitinn  work,  steel  microsciijiy,  &C. 

An  importaiil  departure  since  the  outbreak  of  war  is  the  establish- 
ment of  a  special  ilepartment  to  deal  with  chemical  and  oi)lical 
glass.  The  buildings  are  in  course  of  eivi'tion,  and  it  is  hoped  that 
the  department  will  be  in  full  working  order  by  the  end  of  the  year. 

After  passing  through  part  of  the  armament  works  of  .Messrs. 
.John  Brown  &  Co.  (Ltd.),  lunch  was  taken  at  the  works  by  invitation 
of  the  Abister  Cutler.  In  his  miavoidable  absence  an  aldrcss  was 
given  by  Mr.  .Aichiliald  Dixon,  a  dircrlor.  who  remarked  that,  in  the 
general  admiration  of  Cerman  industrial  progress,  the  iiionccring 
work  carried  on  by  the  steel  industry  at  Sheffield  was  apt  to  be  over- 
looked. At  the  works  of  the  leadiif;  steel  makers  experiments  were 
constantly  being  made.  They  were  in  close  touch  witli  the  Univer- 
sity, and  every  etfort  was  inadi^  to  keep  in  the  front. 

The  rest  of  the  day  was  spent  in  the  shell  factory  of  a  Ira  liu'i 
niannfactuivr.whore  enormousnumliei'sof  shells  of  all  sizes  were  being 
iniinufaci  tired. 

'i'he  visitors  carried  away  witli  tliem  the  impression  th;vt  co-ojiera- 
tion  lietweon  the  I'niversity  and  the  inanufaettiror  has  been  carried 
in  an  exceptionally  eoni|)lete  manner  at  Leeds  and  Shellield,  ami  in 
thee  eili"s  there  appears  to  be  a  genuine  pride  in  llic  work  which 
the'-e  I'niverHitles  are  now  doing  ;  this  is  ;i  liii|iifiil  ;iiii;iii\  for  indiis- 
Iri.al  pnigri'MS  nftcr  the  w.ir. 
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"  Nl  •'liiiiiiM  don  Kli'ineiilx  UinljiiiielifM."  Hy  F.  Kodily.  Translated 
fnim    the    Kiivli-h    bv    !■:.    I'liili|.|,.       iPm,    .     (JaiiHiii.r.Villuni  et  Cie. 

I'p.  I7:t,    r.(r 


THE  ELECTRICIAN,  OCTOBER  13,  1916. 


61 


C)MMERCIAL^  J^DUSmiAL  SECTION. 


CONTENTS. 


CoMMBRCiAi  Topics 

Imports  and  Exports  of  Klec- 

trical  Manufactures    

Parliamentary  Intklugknck 

Lkoal  Intklligkxck  

Ed  acational 

Bus  ness  Notices 

Ba[ikruptcy 

Electricity  Supply 

Traction  Notes    

The  Round  Table   

Electro-Harmonic  Society    .. 

The  Development  of  Electric 

Power  in  India     _ 


61  I  Water  and  Oil  Electric  Heat- 

ing Systems.     Illustrated..  12 

62  ,  A  New  Carbon  Catalogue. ...  14 
62  Handicaps  on  British  Trade..  16 
62  i                          

62    Telegraph  &  Telephone  Notes  65 

62  Era|>ire  Notes 65 

63  Miscellaneous  Notes 65 

65    Tenders  Invited 66 

64  Tenders  Received  &  Accepted  66 

Municipal  Accounts  67 

Companies'      Meetings     and 

9        Reports 67 

9    City  Notes    68 

Electrical   Companies'   Share 

10        List    _ 68 


COMMERCIAL    TOPICS. 


_  .  .  In  reply  to  a  question  in  the  House  of  Coinmcn;-. 

commercial  .  ^^  Tuesday,  the  President  of  the  Board  of  Trade 

intelligence.  ^ ^j,.  R„nj.ijiian)  said  ho  had  decided  to  combine 
the  exi.sting  Cuiiiiiiercial  Intelligence  Branch  of  the  Board  of  Trade 
.and  tlie  Kxhibitieni  Branch  into  a  new  and  enlarged  Commercial 
Intelligence  Department.  The  reorganisation  of  the  dcpartmont 
was  p-oceeding 

We  welcome  this  announcement  as  evidence  of  incrca.sed  interest  in  a 
subject  of  great  imperial  importance,  but  the  Board  of  Trade  will  have  to 
go  much  further  if  it  is  to  satisfy  the  public  that  it  is  in  earnest  about 
theuollectiun  and  di -semination  of  items  ofcommeieial  intelligence.  The 
Commercial  Intellisence  Branch  of  the  Board,  as  hitherto  controlled,  has 
not  been  of  great  value  to  British  manufacturers  and  exporters.  For 
instance,  the  circulation  of  consular  reports  has  been  suppressed  in  the 
interests  of  economy,  but  extracts  from  them  are  given  in  the  "  Board  of 
Trade  Journal."  Frequently  the  original  reports  are  obsolete  when  issued, 
and  those  parts  which  relate  to  the  engineering  or  the  chemical 
industries  are  often  so  bi'icf  or  so  ambiguous  in  style  as  to  be  almost  unin- 
telligible. When  extracts  are  made  from  these  rcjiorts  by  men  who  have 
little  technical  or  commercial  training  the  result  must  lie  disappointing 
to  British  manufacturers.  We  suggest  that  a  better  plan  would  lie  to 
improve  the  consular  service  by  a  leavening  of  good  technical  and  com- 
mercial experts,  by  publishing  their  reports  in  full  promptly,  and  leaving 
the  editors  of  technical  journals  to  make  their  own  extracts.  I'crhajjs 
the  new  Commercial  Intelligence  Department  of  the  Board  will  Lean 
im]irovenient  upon  its  predecessor. 

*  *  *  * 

„  .  .  ,   _     .  At  a  meeting  of  tl  e  .Ad\nscrv  Con.niittte  of  lie 

Bntisn  irace  y,^.r^J^l^  ^,f  j^je  tn  ccnimcrcial  intelligence, 
development.  ^^.,^;^,^  ^^.^^.  ^^,^,  ,^^^  ^.^^^  ^.j^  jj  Llewellyn 
Smith  ]iresiding,  it  was  reported  that  Mr.  Thomas  Worthinglcn.who 
had  iieeii  Director  of  tlieC'ommcrcial  Intelligence  Uranehof  the  Heard 
<jf  Trade  since  its  foriniition,  had  iccently  letirid,  i.iul  the  C(  mniittce 
leiorded  their  ajipreciation  of  the  valuable  services  MJiich  Mr. 
VVoithington  had  rendered  to  British  <oininerce  in  that  capacity,  lb. 
Among  the  matters  considered  by  the  committee  w<tc  projx>sa!s  for 
llie  amendmment  of  the  existing  law  relating  to  )iatents  and  desifins  ; 
jiroposals  for  tl-.e  despatch  of  a  special  commercial  mi.ssion  to  investigate 
the  conditions  and  prospects  of  trade  in  Sjiain  ai;d  I'ortugal ;  and  ques- 
tions relating  to  the  promotion  of  British  tiade  with  Bus.'ia  and  Italy,  and 
the  eniploynumt  of  foniipncis  as  (-ommerc  iai  travellers. 


Controlled 
E-sfablishmenlE 


Alien  Enemy 
Conlracis  in 
Australia. 


British  Chemical 
Organisation. 


It  is  announced  that  there  arc  now  -).:{1!)  e,s(ab. 
lishments  controlled  by  the  Ministry  of  Munitions, 
an  increase  of  107  s^nee  the  last  annc.unecinent 

was  made. 

*  *         *         * 

It  ii)  annoiiiKcd  that  tie  M  ralian  Cdnnun- 
wcalth  rremier  (Mr.  Hughes)  I  -r.  annullid  ninny 
ctntracts  with  enemy  iiimii  for  the  supply  of 
gco'Js  to  Austral'n. 

*  *         *         * 

In  an  address  on  organisatfcn  to  the  ABSceiation 
of  British  Chemical  Manufacturers  at  Kdin- 
burgh.  (in  the  4th  iiisl,.  Sir  ('has.  Bedford,  tho 


general  secretary  of  tlie  AHsociation,  referred  to  the  recent  combina- 


tion of  all  the  German  chemical  firms  with  the  view  of  waging  an 
industrial  war  after  the  war. 

Sir  Charles  said  that  it  was  to  counter  such  plans,  and  in  other  ways  to 
develop  and  protect  the  interests  of  the  British  chemical  industry",  that 
the  Manufacturers'  Association  had  l»en  formed.  Most  of  tho  leading 
chemical  firms  in  this  country  were  already  memhers  of  it,  and  a  strong 
council  had  been  formed,  the  members  being  selected  on  grounds  cf  per- 
sonal fitness,  and  in  no  way  as  representative  of  the  largest  interests 
alone.  The  smaller  chemical  manufacturers  stood  to  gain  in  a  rela- 
tively far  greater  degree  by  memtership  than  even  the  larger  concerns. 
Collective  research  was  verj'  often,  for  a  number  of  reasons,  too  specula- 
tive in  time  and  money  for  the  small  concern,  audit  was  only  by  jiooling 
interests  that  such  cntcriiri.ses  would  be  jxissible  for  such  finns.  'The 
funds  were  derived  from  a  pro  rata  subscription  ba"?ed  on  capitalisation, 
and  ranged  Ironx  25  to  250  guineas  a  year.  The  management  was  vested 
to  a  council  limited  to  20,  of  whom  four  were  appointed  from  British 
firms  connected  with  chemical  or  closely  alhed  industries.  The  industrj- 
had  been  classified  in  10  grcups,  each  of  which  had  been  represented  by  a 
sjjecial  conference,  and  he  emphasised  the  necessity  for  the  committees 
getting  to  work  without  delay,  so  as  to  put  forward  in  order  of  urgency 
theirindustrialj)roblcms  for  action  bj-the  council.  Mutual  co-ojxiration 
would  prevent  overlappmg  of  effort,  duplication  of  researches  and  plant, 
and  would  promote  ctlective  dealing  with  general  problems. 

Action  regarding  the  after-war  position  and  the  utilisation  of  munition 
plant,  equipment  and  works,  with  their  staffs,  including  chemists,  must 
l)e  organised  so  as  to  secure  the  utmost  private  and  national  advantage. 
Assistance  to  new  industries  and  a  large  increase  in  the  productiveness 
of  essential  and  "  key  "  industries  was  another  feature  of  the  associa- 
tion's work,  and  they  would  also  take  concerted  action  regarding  legisla- 
tion affecting  the  mdustry,  including  patent  law  reform.  Co-o]X' ration 
between  manufacturers  and  the  universities  and  the  teilmical  institutions 
would  be  another  sphere  of  their  activities.  Among  the  other  subjects 
the  association  would  deal  with  wero  transport  facilities  ai.d  the  imiu-ove- 
ment  of  the  consular,  diplomatic  and  conime«ial  intelligence  agencies. 
*  *  *  * 

We  have  icceived  a  coiniuunication  frcin    Mr. 
A  I    ?     "  D.  Howard,  of  the  BriI.ery  and  Secret  Ccn-.miK- 

and  Bnbeiy.  ^j^^^^,  p,evention  League,  on  tl;e  iccenl  ymo- 

eution  of  a  Covennnent  oflieial  for  accepting  a  briLe. 

Tho  letter  states  :  "  So  many  inquiries  have  been  made  of  the  Bi-il  eiy 
and  Secret  Commissions  Prcventicn  League  (Incoriioratwl)  relating  to 
the  recent  scandals  in  connection  with  tin-  Royal  Aimy  Clothing  Kartoiy. 
that  public  attention  may  be  pi-ofitalily  diiceted  to  a  fe%v  points.  J'.r. 
R.  T>.  Muir.  at  the  beginning  <if  Asselings  t  rial,  expressly  stated  that 

'  The  dillicult  question  had  to  he  con.-idircd  and  decided  in  n-gard 

to  the  contractoiv.     After  gnatdclilieration,  it  wasdecided  that  tlieio 

was  not  sufficient  evidence  without  that  of  the  contractors,  and  that  it 

was  right  it  should  be  tho  servants  of  the  Crown  who  should  be  placed 

upon  their  trial.' 

This  has  often  been  a  ve.xwl  question  for  the  League.  According  lo 
tho  Prevention  of  Corruption  Act  it  is  as  criminal  to  offer  or  to  give  as  it  is 
to  ask  for  or  accept  a  bribe,  but  in  iiractice  it  is  generally  found  that  if 
there  are  two  rogues  one  must  he  allowid  the  <omvaralivc  fivedom of  the 
witness  box,  so  that  tho  other  may  he  pla. <<1  in  the  <loek  and  eonvietcd. 
Alth.ough  thero  liavo  been  upwaids  of  120  convictions  under  thejVct.on 
only  three  occasions  has  tho  evidence  pciinitlcd  the  pimishmcnt  of  loth 
the  briber  and  the  bribed.  The  League  has  gained  much  cxpcrieni-e  m 
the  10  years  of  its  existence,  and  its  committee  is  convinced  that  the 
})enalties  ])iovidid  bv  tho  I'rcvcntion  of  Corruption  Act  aic  sullieient-— 
on  indictment  tho  niaximum  penalty  is  two  ycara'  haid  labour  ai  d.  in 
addition,  a  line  of  X.rAV-  if  they  aie  ever  imjioscd.  As  a  rule,  however, 
the  sentences  have  Veen  vcn'  licht.  Even  since  the  war  began  a  viewi  r 
of  sadd!er\'  who  .s<iught  bribes,  was  only  lined  £5  by  the  Walsall  magis- 
trates, anil  notwithstanding  a  natural  outcry,  the  same  Bench,  thue 
months  later,  fined  another  viewer  £5  for  a  similarnffeiice.  Sofaroni.voiie 
contractor  (or  rather  his  agent)  has  been  <  cnvictid  for  attcmptid  biilciy 
—this  was  in  connection  with  the  supply  cf  forage  ;  but  another  conline- 
tor  is  now  under  leinand  on  bail  of  £l,t'lO. 

Tho  League  advocates  tho  abolition  cf  the  fiat  of  n  Law  Oiliicr  of  tto 
Crown,  and  a  simplification  of  the  preliminaries  to  and  the  mode  of  trial 
*  *  *  * 

_  .     .  _.     .  Tho  movement  for  developing  otir  ccmmeicial 

Enlish 'Trade         relations  with  Italy  is  making  steady  jircgiess. 

wilh  Italy.  ^^  .,  „,t(,„t  niccting,  which  was  aftcndid  and 

addrcsEcd  by  the  President  of  the  Pcaid  of  Trade,  an  cemimic 
branch  of  (I.e  British-Italian  Icngiie  was  iuaiigiiratrd. 

A  "Lcgn  llalo.Britaiini.a"  has  ahcady  hen  establi.-lrd  •"  Kn'V. 
with  a  corresponding  Jiritish-llalian  League  in  (ileal  Britain,  under  the 
patronage  of  tho  jirilish  and   Itnlinii   Amlas.-ndors.  •nlicsc  piov.v.e  is 
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to  =trpri-Thi>n  th.^  bonds  ivhifh  unite  the   two  nations.     The   Earl  of 

I'lvi,,  .u.- andfhe  Earl  of  tytton  ohajmian  of 

ih-  1  literaiy  branch,  of  which  Jlrs.  Geo. 

Xir-.  i  He  mretinp  tubsecjuently  ekited   Mr. 

Rol«-rt  t>n--Ti  .  tuurni   u  r.j  \ne  Kcmomir  Branch  Executive,  with  ilr. 
G.  P.  Harlwn  as  bon.  secretary,  at  GwydjT  House,  Whitehall,  S.AV. 


IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

/■f.  r-,  -'  ;  t.  :;>■,  1016,  to  CcL  (i,  1916. 

IMPORTS. 

:  unenumerated.  19  pkgs. 


ses :    unenumerated, 
nps.  £976 ;  wire  and 

£7.440—162    pkgs. 

£2,140.     Denmark: 


EXPORTS. 


.  £300 ;    unenumerated.  £271.    Mel- 

:i     slec  nieIcr;.C7n  :  unenumerated 

" 1  iierml.£60; 

,  £39;   elec. 

Adelaide  : 

r.urch.tim 

!■-,  tc/v;    telegraph 

■  a.    tl09.     Brisbane: 

Ik:   Unenumerated. 


telegraph  materi.il. 


<•  and  cable, 
!ncry,£237: 
ilrar.:  Wire 


LEGAL  INTELLIGENCE. 

Workman's  Compensation. 

.\t  Lambeth  (London)  County  Court  last  week,  before  .ludge  Parry, 
Thomas  W  oollcy.  rieotrician,  aonght  an  awaid  of  compensation  for 
injuries  against  jles.^i-s.  Watson,  Warsh  &  Co. 

Mr.  F.  A.  BiuixHoi.Ai  (for  applicant)  said  tliat  on  May  4  he  was  working 
at.  Pike's  Circuit  Cinema,  which  was  in  course  of  reconstruction.  He 
was  running  .steel  lulling  through  the  l)uikling  to  cany  the  electric  light 
wires.  Requiring  some  tubing  he  went  to  get  some  from  the  back  of  tlie 
building,  and  on  the  way  he  met  the  foreman  (Wilson),  who  stopped  him 
to  give  some  fresh  instructions  to  run  three  instead  of  five  points.  As 
they  v/aie.  talking  a  man  came  along  with  a  barrow  of  cement,  and  a  bag 
of  cement  fell  on  his  knee,  knocking  him  dow  n.  He  was  picked  up  by  the 
foreman,  and  taken  by  l\[r.  Marsh  to  the  hospital  in  a  taxi  cab.  He  had 
been  unable  to  work  since,  and  could  ncillKr  kneel  nor  climb  ladders. 
He  had  Ix'en  sent  !ts.  lOd.  for  the  time  he  worked  up  to  the  aecidsnt. 

Judge  P.MtKV  :  Aiul  I  see  from  the  bill  they  deducted  2s.  (id.  for  the 
cab  fare  to  the  hospital  and  for  the  raan'.s insurance. 

.Applicant  bore  out  this  statement,  and  in  cross-examination  denied 
that  he  met  the  foreman  some  way  from  where  the  accident  occurix>d,  or 
that  he  helped  the  labourer  with  the  barrow  to  go  up  an  inclined  plank. 
That  story  was  a  pure  invention.     His  wages  averaged  .£2.  i^.  2d.  a  week. 

Medical  evidence  was  to  the  effect  tliat  an  X-ray  photograph  of  appli- 
cant's knc^'  had  been  t^keji  :  that  the  internal  cartilage  was  injured,  and 
a  fragment  of  bone  had  been  separated  in  the  knee  joint,  .\pplieant 
was  well  on  in  years,  and  there  would  be  no  cure  without  an  operation. 

Mr.  Aden  (for  respondents)  said  applicant  had  left  off  work  for  them 
wlien  the  accident  hapjiened.  and  was  assisting  the  labourer  with  his 
baiTow,  who  was  working  for  another  firm,  and,  therefore,  the  accident 
did  not  ari.se  out  of  oi  in  the  i«)urse  of  his  cni|.liiyment. 

.IcuiN  Wii.soN  and  applicant's  mate  (Wm.  II.  l)o.\'ov.\x)gavc  evidence. 
The  foreman  s;>ld  the  conversation  with  ajipliiant  took  place  some  dis- 
tance away  from  where  the  accident  occurred.  Apiilieant  was  going  to 
help  the  labomer  with  the  barrow  of  cement  when  the  bag  fell  on  him. 

Medical  evidence  was  to  the  effect  that  the  condition  of  applicant's 
knee  was  partly  due  to  rlieinnatisni. 

Judge  Paiirv  said  he  did  not  accept  Donovan's  account  of  how  the 
accident  oeeinred,  but  that  of  applicant,  who  he  did  not  think  was  help- 
i  n  with  the  barrow.  Had  he  been  doing  so,  respondents  could  have  called 
the  labourer  in  support  of  their  story.  He  de|)recated  all  tliose  quibbling 
points  that  were  so  often  raised  in  eases  of  tliiit  kind  ;  they  were  very 
!>ad  for  business.  .\  man  ought  to  go  aliout  his  work  attended  by  a  well- 
ad\  i>ed  solicitor  and  counsel,  asking  them  if  he  should  do  this  or  that, 
and  if  he  ilid  would  he  lose  his  rights  under  the  .\ci.  He  gaA-e  an  award 
for  the  applicant  of  £1  a" week  iwm  the  date  of  the  acei.lent,  with  costs. 


FOREIGN    GOOD' 


'\f-y^»\  f '!• 


'  i'»-iri«  in  Ihrun  nflW  in!  rrturna  hiiiIit  (he 
■  riif.l    ■    rrUln   Ui  what   u  dewrilH'd    ne 
■  I'kal  mabrUU." 


PARLIAMENTARY  INTELLIGENCE. 


KEY   INOU&TRIRS 


l.<     C„|,,„M 

•  I'll  Com 

'•  ..    t,.il, 


EDUCATIONAL. 

Armstrong  College  (University  of  Durham),  Newcastle-on-Tyne.— 
Tlio  new  Bcssion  euninienced  on  Sept.  25.  Full  particulars  relating 
to  tho  dei«rlnieiit8  of  nieehanicul,  marine,  civil  and  electrical 
ongiiieoring,  naval  architecture,  mining,  metallurgy,  agriculture, 
pure  Bcicneo,  arts  and  commerce  may  bo  obtained  from  the  socretflry, 
Mr.  F.  H.  Prucn,  M.A. 

Northampton  Polytechnic  Institute.— Classes  forcngincorsulesmen 

uikI  oilier  teebniealiy  Iraiiud  men  engaged  in  the  coinmercial  side 
of  elect  rieal  engineering  have  been  arranged  for  the  session  l!»l(il7. 
'I'he  work  of  tbc.^e  clasj-es  will  covor  the  syllabus  of  the  City  and  (inilds 
of  l/indoii  liiKtitiite  e\aminaMun  to  be  held  in  1!U7  in  tlie  subject  of 
ileitriial  eiigiueering  i|Uantilles  and  estimates.  The  lecluit'r  is  Mr, 
J.  W.  liolliilay.  superinteiideul  of  construction  of  substations  to  the 
•  'ounly  nf  London  Kleclrie  Supply  Co,  The  leclinx-s  .aiv  given  on  Kriday, 
(nun  7  to  s.tMl  p.m.  AjipliealionH  for  adun.osion  to  tin-  I'rincipal, 
ilr.  U.  iMuilJneux  Wahnsliy,  Northaniplon  Polytechnic  lesii(uli>. 
C'cikcnwell.  l/indoii,  K.C, 


BUSINESS  NOTICES. 

We  are  informed  i|,.i|  .M,.  Iiv.l  ,l,,bii  Kudiii  irsipied  hiH  position 
aH  11  director  <il  Ibe  KIcelrieal  .SupplicH  Co.  as  Iroin  the  2.'lrd  nil., 
anil  Hint  hln  I'lilire  iiiteii'.Ml  in  the  biisiiicsH  has  been  taken  ovt<r  by 
Ibe  maniigingdiirelor,  Mr.  !•;.  (Veil  lleinan.  In  wliiuu  the  wile  irspoii 


hiiiilily  for  llie  direelinii  nnd 
till'  pn-Mcnl,  I  e  veHled 

ll  In  annoiinei'd  llinl  Ibe  Cblnride  VM 
opi'iied  olllceM  al  Walla,  e  lloii.e,  T..  UnukMl 
St  iiidaril  HuildiiigH,  ilcuiibv   loiid,  Itunibm 

.\lfnd  CIlUM,  Da.N  and  .\rlliur  Wultei 
uKeiilM,  :i'.'l,  High  llollioni.  (.(indoii.  W.C. 


ailrol  of  Ibe  K.  S.  Co.  (Lid.)  will,  for 


■Iricul  Sttu'age  Co. 
all-sliwt.  Calcutta 


"I 

a. Mr 


l)a\ 

ba\. 


(•iiarleii'<l    patent 
liMsolved  partner 


Mr.  A.  W.  jlav  eoiiliMiicMaH  Day,  Daviea  .V  lliiiit.  at  the 


Sale  by  Tondor.  MewirH.  Wliealley  Kirk.  IViee  \-  Co.  have  bein 
uiatnicled  liy  Hie  Cnlnillrr  of  the  Kleelrieid  Company  (Llil.)  (Mr. 
Maurice  Jeiikit.  W.  A.)  to  tdli'r  for  sale  l.y  pnblie  tender.  iiM  detailed 
m  HiK  lotH  of  Uic  eiiialtmni'.  Hio  entiiv  Htoek  of  elecliieal  mipplicH. 
lijuipnieiil    aiHJ    aeecKnorii'M    at    Ibe    ollieeN    and  HJiowr m<.    122  1, 
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(liaring  t'rossioad,  London,  W.C.  The  stock  includes  generating 
and  testing  plant,  motors,  arc  and  inoandesccnt  lamps,  fans,  cable, 
insulators,  carbons,  meters,  swildies,  iNcliiial  accessories,  iSrc,  and 
will  Le  on  view  for  two  weeks  coiiimicih  ii]>,'  Monday,  Oct.  2,  from 
10  a.m.  to  5  p.m.  daily.  Catalogues  from  the  selling  agents,  Messrs. 
\\'hcatley  Kirk.  Price  &  Co.,  4(),  Watling-street,  London,  E.G.,  and 
at  Mancliester  and  Newcastle-on-'l\nie.  Tenders  must  be  sent  in  to 
the  firm  at  4(i,  W'af  linj-street,  I'^.C..  by  noon  Oct.  17. 

Fiirllii  r  piirliriihiff:  lire  given  in  nii  (iilvi'iii.ieiiicnl. 

Electric  Heating  Utensils.—Messrs.  Ismithal  &  Co.,  iicuzil  Woiks, 
Willesden,  N.VV.,  notify  that  they  have  a  quantity  of  naw  eku'tric 
heating  utensils  ("Elektra"  make)  which  they  desire  to  clear  at 
low  prices. 

Sherardising. — Sherardising  is  now  undertaken  by  the  Cowper- 
Coli-ii  Mfg.  Co.,  Sunbury-on-Thames,  who  also  undertake  the  erection 
of  sherardising  plants  for  every  description  of  iron  work  which  It  is 
desired  to  render  rustless. 

BANKRUPTCY. 

At  the  London  H.-inla-uiitcy  Conrl  last  week  the  public  examina- 
tion of  Mr.  Thomas  Makinson  .Sanders,  company  promoter,  took 
jJace.  Liabilities  were  £27,412  (unsecured  £1,237),  and  assets  valued 
at  £02,864. 

Replying  to  Mr.  E.  S.  Orey,  0.  R. .  the  debtor  stated  that  he  held  various 
appointments  in  Soutli  America  until  l!t07.  when  he  went  to  Canada,  and 
was  president  and  general  manager  of  a  railway  company  at  .tti.OKIO  jier 
annum.  In  litlO  he  started  a  bankint;  busin_cs.s  at  Rio  de  Janeiro.  He 
contracted  to  purchase  for  £350.(10(1  an  o]i1ion  for  thc^  supply  of  hydro- 
electric cunvnt  in  bulk  to  varioiis  undertakintis  in  Mexico.  (!om]>anics 
wei-e  formed,  in  one  of  which  he  reccivid  a  >harcholdinir  of  ill, 000.00(1. 
and  arrangements  were  made  for  a  bond  i^suc  of  £0,(1(10.000.  (Iwinsj; 
to  the  disturbed  stale  of  affairs  in  Mexico,  thc^  issue  was  held  «]),  and  in 
May,  1912.  wilMc.-  ..-M'^ned  the  whole  of  his  interest  f(.r  £4.S.000,  wliicli 
he  still  reijaoliil  a  .i  j.icd  debt.  When  he  went  into  the  Mexican  busi- 
ness he  was  \\i:\f  li  a  million,  and  he  came  out  with  only  £100,000.  His 
creditors  had  accepted  an  offer  of  20s.  in  the  £,  to  he  paid  in  cash. 

The  examination  was  concluded  after  dcl:il(n'  had  explained  that  his 
f.ailui'o  was  entirely  due.  to  the  war,  which  susix^nded  all  financial  ojicra- 
tions. 
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ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Chesterfield. — On  Tuesday  the  Council  a|)pi'oved  of  a  scheme  for 
the  extension  of  the  electric  supply  works  and  decided  to  apply  foi' 
^ialH  tion  to  borrow  £20,600  for  the  work. 

A  letter  from  the  L.  G.  Board  stated  that  it  had  been  in  consultation 
with  .another  Government  department  with  regard  to  the  matter,  and 
they  would  be  prcjiared  to  sanction  loans  for  the  extensions  on  n-eeipt 
of  a  copy  of  a  resolution  of  the  Council  applying  for  sanction  to  borrow 
the  sum  required,  and  on  beiuL'  informed  what  amount  for  the  air  filter  was 
included  in  th(!  item  of  £9,500  for  turbo-alternators,  and  whether  the 
filt<-r  was  to  be  a  wet  or  a  dry  one.  The  work  might  be  ))\it  in  hand  at 
riDce. 

Keighley. — By  eight  votes  to  seven  the  Council  resolved  on 
Tties;da,\  to  apply  fur  sanction  to  borrow  £2,000  for  laying  an  extra- 
higii-teiision  cable  in  Cavendish-street,  Lawkhohne-laiu;  and  Brad- 
ford-road to  a  junction  with  tlie  existing  cable  near  Messrs.  (!. 
Wilkinson  &  S(Uis'  works. 

Mr.  WniTEUK.VD.  In  moving  the  recommendation,  said  that  the  calilc 
was  required  to  complete  a  circuit  ui  ord<'r  that  extra  current  rccpiiivd 
for  works  might  be  adequately  met.  The  extra  c.abk^  would  obviate  any 
st-opiiaire  of  work  in  the  event  of  a  breakdown  of  the  existing  cable. 

Newport  (Mon.).  The  borough  electrical  engineer  (Mr.  A.  Nieholls 
Mciorc)  is  in  negotiation  with  a  firm  on  the  east  side  of  the  river  bir 
taking  a  supply  of  energy,  estimated  on  a  maximum  denuind  of 
:i(K)  kw. 

The  Council  is  reconuuended  to  approve  a  draft  agreement  with  Messrs. 
Smiths  (Newport)  ( l.td.)  f(ir  a  bidk  sM|q»ly. 

The  Markcis  ('onoMittc(^  has  asked  I  he  electricity  dcpaitment  to  instal 
in  the  .Market  1 1. ill  12  (100  c.)i.  nict:d  lil.aiuent  lamp.s,  in  lieu  of  tli<M>xisling 
arc  hinips.  the  hiiv  of  the  new  lamps  to  bo  ."is.  per  lam))  jicr  iiuarter,  and 
the  <-harge  for  curivnt  lind  maintenance  to  he  l.\d.  jiei'  lamp  \«-r  hour, 
such  hinqis.  however,  being  intended  to  b(^  astaud'-bv  in  laM-  the  lighting 
of  the  stalls  failed  at  any  time. 

Rotherhani.  Last  week  considerable  discussion  arose  a(  the 
Council  meeting  on  the  jiroposalof  the  Klectric  Light  and  Tramways 
C^ommittee  Ihtit  the  Corporation  should  jmrchase  bir  olectri(!ity 
su]iply  imrposes  at  the  jjrice  of  ."is.  jier  yard,  approxiimitoly  21,702 
yds.  of  land,  together  with  the  huul  and  buildings  known  an  Don 
Work,  at  total  estinmled  cost  of  £7.l7.'"i. 

The  owrers  wi  le  willin'i  to  iiostpone  tlu-  ((.mpletiou  of  the  purehM«> 
until  \-2  iiM.nll,sall.rll.eliMrionali..M  i>nhc  «ar,  I  he  ( 'oriM.nit  ion  lo  lake 


possession  of  the  land  on  the  execution  of  the  contract,  and  to  pay  o  jier 
cent,  per  annum  on  the  pui-chase  money  until  compilation. 

The  chairman  I  Ahl.  Wintek)  referred  to  the  u,-ri,ry  of  facilities  for 
extendiicj  I  lu  -ci,r  laling  jikint.  The  demand.  In  .  I.  rt  rie  current  were 
likely  to  iMmil  \.  ly  rapidly,  .and  it  w.as  th.  ivtorc  neist  desirable  they 
should  lie  iM  K  a.li'.,    -  fni  a  IV  future  d.vcVqiments. 

Aid.  Ci  uurn  nil  ilic\  .illajn  .  ,1  iliji  t|„.  Electricity  Committee  had  a 
great  duix  li.  ii.iv  ilicin.  aial  iliai  i  \i,nsi<>ns  were  neeossarv.  Before 
entering  into  a  scheme  o|  Ih  n  m  n^  ui  nilr  they  should  ask  an  outside 
opinion  on  the  value  and.suiialnlM  \  l.n  liuiMinassuch  as  they  would  have 
to  erect.  Vt  might  also  Ix;  m-.i.  ,,ar\  inluiilil  a  river  retaining  wall  at  .a 
cost  of  £18,000  for  stone,  or  £0.000  tor-  concrete.  In  such  an.  event  the 
Council  could  easily  see  that  the  land  would  amount  to  10s.  jx!r  yarf. 
The  land  was  three  times  the  size  of  the  site  of  the  present  works.  If 
they  were  likel,y  to  expand  in  the  way  forecasted  it  was  a  question  whether 
the  works  should  not  be  in  another  jMJsition. 

Councillor  Gkeen  moved  an  amendment  to  re'fer  back  the  whole 
question. 

Aid.  Winter,  in  reply,  said  there  was  no  immediate  necessity  for  a  rive  r 
retaiiiing  wall,  and  if  one  was  built  it.  would  not  cost  £l8,000  or  £6,000. 
The  vendors  were  not  prepared  to  sell  a  portion  of  the  site.  He  was 
informed  that  if  the  Council  did- not  purchase  the  land  now  the  option 
would  he  lost.  The  committee  were  not  the  only  ])eople  who  had  teen 
.after  the  land.  By  means  of  an  aerial  railway  the  ditliculty  of  getting  the 
coal  to  the  works  would  he  o-vereome,  and  such  facilities  might  also  be  of 
benefit  to  the  gasworks,  bi  the  vicinity  they  had  sonic  of  tln^  largest 
collieries  in  South  Yorkshire,  laid  out  for  an  output  of  (i.OOO  tons  perday. 

The  amendment  was  carried  by  22  to  8,  and  it  was  understocd  the 
question  would  come  up  at  asjiccial  meeting  of  the  ('ouucil  in  committee. 

Sheffield. — Mams  are  to  be  extended  at  an  estimated  total  cost  of 
£1,740. 

An  additional  war  allow.anc.e  is  to  he  paid  those  employees  of  the 
Electric  Wupiily  Coinmittee  aflie(-ted  by  the  awar<l  of  the  Engineering 
Trades  Cominittee  on  Production. 

Stockton-on-Tees. — The  L.O.  Boaid  has  authorised  the  borrowing 
of  £805  for  electric  supply  mains. 

The  Board  is  not  jutqiared  to  sanction  loans  in  respect  of  the  expend  i- 
ture  since  Mareh  25,  1915,  on  mains  and  .services,  except  for  expenditure 
incurred  on  aix^unt  of  war  recpiircments.  In  this  connection  sanction 
has  not  been  sriven  for  £()85  for  mains  and  £202  for  services,  and  infonna- 
tion  is  bcini;  obtained  with  regard  to  these  items  of  expendituie  with  a 
view  to  fu  1 1  her  details  being  pla(^ed  before  the  Boaol. 
|>  Worcester.  -  'I'lio  Council  have  applied  for  sanction  to  a  loan  of 
£1,000  forten  00  k\v.  tr.an.sforiners  (at  £75  each)  and  for  s.vitchgear, 
&c.,  to  give  a  supply  of  electrical  energy  to  a  factory  at  Blackpole. 

T"h(^  Council  have"  also  n,.plieil  to  the  L.  G.  Board  for  sanction  to 
borrow  £Mi)  further  in  res|ieei  ni  the  loan  of  £U,CCO,  referred  to  in  the 
Councirs  resolution  ol  .lulx    I.  I'.HO. 

Mr.  Htii  e\|.laineil  that  t!ie  .lilteivncein  the  cost  was  due  to  a  mistake 
in  a  tele  ■!  am  -•  nl  I'V  tl.e  .empanv,  who  supplied  the  cables.  A  portion 
of  the  inriea-e  H.nil.l  le  .  In.i-ealil.'  to  the  King's  Norton  Metal  Co,  for 
the  cable  uul-nle  the  iH.nnilai.i.  a. id  the  otherportion  would  be  borne  by 
the  citv. 

GENERAL. 

Balbriggan  (Co.  Dublin).  .\n  improvement  scheme,  including  llic 
introduction  of  electricity  supiily.  is  under  consideration  by  Ihe 
local  Council. 

Burton-on-Trent.-  The  Elect  ricit,>-  Committee  has  resolved  to  ixi.v 
increases  in  wagc-s,  to  fall  in  line  with  the  ICngineering  Trades  Com- 
mittee of  l^-oduction  award. 

Bolton.  The  lOlectricity  Committee  suggest  a  jomt  meeting  of  tlu- 
Gas  and  l';iectrici(\-  Committees  at  an  oarly  date  to  consider  the 
rpiest  ion  of  the  control  and  supervision  of  the  street  lighting  arrange- 
ments. 

Coal  Prices. -At  the  last  meeting  of  Worcester  Corpora! ion  theiv 
was  a  discussion  on  the  price  of  coal.s. 

Mr  If  Mini  vntN  movcil  that  a  list  of  the  comparative  prices  now  beiuj-' 
paid  bv  the  Coriioralion  f<n-  coal  in  all  departments  as  e<uup«ivd  Willi 
pre-war  prices  should  be  tabled  and  .sent  to  the  L.  (i.  Hoard,  callinji  their 
attention  to  the  Council's  position  in  relation  to  the  I'rices  Limitation 
Act  and  askinu'  whether  the  Govenimentciudd  a.ssist  them  in  the  nuKtcr 
bv  further  k-islation.  He  said  it  was  a  serious  matter,  because  at  the 
next  mcctiii-  of  the  Kleetricity  Committee  they  would  be  asked  to  eon- 
dider  a  ].robalile  increase  in  the  chaigi's  for  electricity  in  order  to  meet 
those  extra  chargeii.  ■  ■,   i 

The  resolulicm  was  pitssed  and  a  <!Opy  of  it  was  sent  to  the  Mimici|ial 
Coiporations  Association,  asking  for  their  assistane.>  m  the  mnlter. 

Colchester,  stokers  at  the  el  •elrieity  works  aiv  to  gel  a  lionns  of 
2s.  a  week  conditional  on  the  stoUhig  hoiug satisfactory,  (\iinplamls 
hnvo  been  nntde  as  lo  an  alleg.d  nuisance  by  sm.ike  f.om  (he  shiHt 
at  the  works. 

Crompton. Tlu-  Council  ha\e  appohllcd  two  dcleji.it-n  to  niccl 
(lie  Oldham  lOleelrieity  Coininittoe  in  order  lo  iIIrpus.-.  termn  for  the 
snpplv  of  cleitii'  current  in  the  di8lri<'t. 

Edinburgh.  The  ele.  trie  lighting  department  has  i.-Micd  Hgums  as 
(o  the  oiitiuil  during  the  Slimmer. 

Til.,  decl'ase  in  lluhlln;i  for  the  peri..d  lr„m  Mav  21  tasi .  duiiuu  which 
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the  Snmmcr  Time  Act  has  boon  in  operation  is  13  per  cent.,  compared 
with  the  conespondinp  perir.f!  of  last  year.  This  is  equivalent  to  a  saving 
in  the  consumption  of  coal  o'  WO  tons.  This  sarin*.'  is  not  entirely  dr.o 
to  the  Summer  Time  Act.  It  is  partly  the  result  of  the  rwiuced  puMic 
lighting,  but  the  amount  of  saving  due  to  this  cause  carnot  be  exactly 
calculated.  Against  tne  decrease  in  pubUc  lighting,  owing  to  speeding- 
up  and  the  extension  of  power  supply  there  has  been  a  larger  consumption 
of  il<>.  Ti.  1: -Kt  f'.r  night  shifts.  and"there  hcs  been  a  large  increase  in  the 
am.  iv  required  for  power.     This  increase  has  not  only 

bal  ,.-'e  in  the  amount  of  electricity  used  for  lighting,  but 

ha-  i'Xl  it  to  a  considerable  amount.     The  final  result  is 

that  li..  ii  li.i-  l.icn  a  net  increase  of  8  per  cent,  in  the  amount  of  elec- 
tricity ^upphed  by  the  department  during  the  period  under  survey. 

Beetric  Driving  in  Laundries. — The  t-'chool  Committee  of  the  Eeth- 
nal  Gre«Ti  (London)  Board  of  Guardians  reports  that  for  some  time 
paot  it  has  ex]  erieneed  considerable  difficulty  in  coping  with  the 
laundrt'  work,  owing  to  the  im]JOssibility  of  obtaining  tlie  services 
of  a  laundryman  to  work  the  hydro  and  to  do  the  heavier  work. 

A-  it  i-  .-f  th.  iitm.  -t  ;mf.f.rt.inee  that  the  children  should  be  regu- 
Url-.  ..  the  chief  engineer  was  asked  to  report 

U|«  plant  by  means  of  electricity  or  gas.  and 

in  t  .vsthepresent plant wasput  down  about 

31  ..  rl,.ili\  li:iiid,  and  although  the  plant  is  in  working 

otii  w  well  worn,  and  if  power  were  put  in  a  saving  in 

Ul-  ".     There  arc  two  washing  machines  ard  or.e  hydro 

wi.r  '  irh  he  would  replace  by  one  ISO.shirtwat  hing  machine 

•iKi  iro  cxtiactor,  and  the  bos  mangle  and  roller  mangle 

coii  •  •■   tt  n  «n:nl!  ctist  to  power  machines.     These  wouM  le 

dn  '     111  an  electric  motor.     Ke  had  seen  the 

rli    ■  •  y  informed  him  that  the  cable  which 

n-  -s-road  was  only  a  small  lighting  cable, 

l^j"  ■  :  '!  the  j)ower  mains  from  the  Croon  Man 

in'  i'_'e,  and  would  lay  the  mains  inside  the 

U>.  ■  lit  2:KI  yds.    The  cost  of  a  motor-driven 

pbni  i  ■III  'I'  »'  ii:.i  I .  ni..iiii  aJUi).  and  for  a  gas  engine  plant  about 
£23U.     There  ligun-x  are  made  up  of  the  following  items  : — 


KItrlririli/. 

JiMor  £36 

(Viblc  27 

WuhiDK  m-icfaino )U 

H»^ro 40 

KkaitinK 23 

Krrrtu.n  10 


Gas. 

(ia»  engine,  with  foundations...  £G0 

Wa-shing  machine  (i4 

Hydro    40 

Shafting,  &c 23 

Erection  10 


£200  I  ToUl    £227 

wing  WM'kljr  ntvini;  would  he  effect rd  by  the  adoption  of  elcc- 
•  'Irmalivrly  of  gax)  i>k  a  motive  power,  com]>nred  with  present 

v  — Two  laundrymaiilK  at  I.'*,  nr.d  one  laundiynmn  at  27»., 
-        -■  •  '    •■m-nt,  £1.  An.,  or  net  weekly  Having,  £1.  13s.,  rir 

'In  at  t;^..  CI.  IOp.  ;   lew  coKt  of  gas,  Ms.  ;  net 

■     I  '-    :—  •••■,>,m. 

'   .'t  to  the  Kinction  of  Ihe  UC. 
"Uggiflion  to  run  the  jilant  by 


Ctegow.  The  KIcoiricily,  W'nipr  nml  CleJinning  Conimillceii 
,r<-f  ••-••  f — !  ■(,.  ;T-,tit  .if  n  Ir  null  of  2ii.  |.cr  week  to  nialo  worken-., 
••  Old  la.  to  Ii'innic  employee.!. 

'<  '  m  now  nvnilab'c  in  iIun  di^triot.  nnd 

«'  ►       1.   lo  owr   l,<HHI  lighlH  l.y  the  UrI  an 

<  i.un'  II 

livtri^H  Chancn  for  Elfclrlrlly  Supply.  Tl.o  following  inere.nif  r 
f>l 

' '  ■  •  nH  tri'm  (lot.  I  : 

'  I"  r  unit  for  one 

■Mrroht. 
ii'ni|i<irnry 
I  ■  ■  until  ii|on 

for  rurrrnl  nnd  mi'ti'iii  In 

ttnrrnlew,  nnd  ill  MnldehH 

-  ••    •■    •-    'I    J<r  iiiiil  fur  liKhllnu  nnd  l|d.(i.r 

^  'li  ?r>  |rt  <rn».  o»rr  pro  wiir  olinrKC*  tor  iiielor 

Ml  iK'f  lenl.  for  lichtiiiy, 
lit    fur  Ifuinwnyii, 
11  •  1  hnrifo  |iy  n  lutllnr 

ilti'.-  have  ilnlilnl  In  add   IA)Nireetil. 

'■  |>l  lo  •ualumen  havlnx  lonttaela  with 

'•      ''iMiK'  Iho  ihargr  of  lo  |m.|  .eiit.  fur  nicti  r». 

'^-  ■'■'■-'     ' 'lo  .1.  .1,,.  ,„,Mni  Mippli.d  in  tliii. 

'  'I  half  the  t I  „( 

'  ilV  NiiM.lv  <  11. 

.   '■             '  '     "        ■        iMi 


•i"'-'"ii;"il"iio 


lamps  throughout  London  to  te  extinguished  at  10  p.m.,  also  that  as 
an  ox);eriment  during  the  ensuing  month,  all  street  lamps  throughout 
\\'andswortli  I  c  extinguished  at  10  p.m. 

Wolverhampton. — AVe  are  informed  that  Messrs.  Courtaulds 
(Ltd.),  of  Coventry,  h.ive  acquired  a  site  of  over  70  acres  at  Wolver- 
haiuptcn  upon  which  tliey  propose  to  erect  a  factory  for  the  purpose 
of  meeting  the  heavy  demand  for  their  manufactures  of  mercerised 
silk  gocda.  Xo  doubt  this  will  mean  an  increased  demand  upon  the 
local  electric  supply  works. 

WalsalL — Tie  rotarj'  on  order  for  Darwall-strect  substation  has 
leen  released.  Certain  obsolete  plant  has  been  sold  to  KUmamcck 
Eurgh  for  £88. 

Wigan. — The  Special  Committee  appointed  to  inquire  into  the 
cause  of  the  breakdown  of  the  el.?ctricity  stippij  in  December  last 
has  issued  a  report,  (^ertain  recommendations  are  made,  including 
suggestions  for  th.e  management  of  tl:e  electric  supply  department, 
the  relations  of  fie  electrical  engineer  to  tl-e  Electricity  Committee, 
&c. 

Woolwich. — The  Electricity  Commitlcc  has  arranged  to  give  a 
sujjply  of  electrical  energy  to  a  large  firm  of  manufacturers  in  the 
borough. 

Worcester. — The  electrical  engineer  (Mr.  C.  M.  Shaw)  r-nd  the  chair- 
man of  the  Electricity  Committee  (Mr.  W.  J.  Hill)  recently  sub- 
mitted to  the  Severn  Board  of  Conservator:;  plans  of  .'suggested  altera- 
tions for  extending  the  conversion  of  some  old  water-power  mills  at 
Powiek  near  the  junction  of  the  Teme  and  Severn  into  a  power 
station,  and  thereby  obtaining  a  larger  volume  of  water. 

The  plans  had  already  been  laid  befoie  the  Eoard  cf  Agriculture  and 
fisheries.  The  S<>vom  Fishery  Eoaid,  while  not  desiring  to  hamper  any 
legitimate  devclojiment  of  the  works,  consider  the  pioposals  will  tend 
to  divert  the  water  from  the  Fowiek  weir  and  obstiuct  the  existing  fish 
passes. 

Mr.  Hnx,  in  submitting  the  proposals,  said  his  committee  had  no 
desire  to  enter  into  conflict  with  the  Eoard,  biit  rather  desired  to  tarry 
out  the  proposed  work  in  such  a  way  as  to  preserve  a  community  of  in- 
terests. 

On  the  proposal  of  Mr.  G.  Evllock  (Birmingham),  representing  the 
fishing  interests  in  Gloucestershire,  the  Eoaid  passed  a  resolution  declar- 
ing that  they  viewed  with  apprehension  the  pioposal  of  AVorcestcr 
Corporation  to  widen  the  leat  between  the  Eivcr  Teme  and  their  electric 
power  station  at  I'owick.  anol  otherwise  to  alter  the  existing  wateiway  ; 
that,  in  (onso<|Uence,  a  rcpR'scntation  be  made  to  the  Eoaid  of  Agricul- 
ture and  Fisheries,  with  a  ret|iiest  that  Ihcy  take' steps  to  prevent  the 
Stivcm  fishorj'  district  being  projudioid  by  tjio  alteration  in  the  mill  leat 
or  tho  alterations  ali-cady  made  by  the  \Vori  ester  Cor))Orati<in  to  tl-.e  old 
mill  buildings ;  further,  that  the  Eoaid  of  .Agriculture  aiioi  Fii-hcrics  I  c 
reqtiestcd  towilhhold  thoirionsent  to  any  raising  of  the  I'owick  weir,  and 
that  in  the  alt<'rnative  the  Eoaixl  take  such  steiis  as  they  may  be  advised 
to  o)ipii>o  tho  H'hoino. 


TRACTION  NOTES. 


Aberdeen.  The  'rrannvays  Coiiui'illoc  is  oiini.iili'iiiiy  an  a|i|ilioa- 
tiim  of  the  tramway  employees  for  an  inoreaKC  in  their  wages  of  Id. 
per  hour. 

Belfast.—  The  new  general  manager  of  the  tramways  (Mr.  .1.  S.  I). 
Miifrel)  entered  upon  hi.s  duties  on  the  2nd  inst. 

.Qlrmingham.  At  a  ;;|.ecial  meeling  of  the  Electric  Supply  Com- 
mittee held  last  week,  the  (itiestion  of  the  recent  Bto])l)age»  on  certain 
tramway  routes  Ihrotigh  (he  fniluit'  of  the  electric  current  was 
tliiii'oiighly  discussed. 

Ill  view  of  the  oriticlHin  of  members  of  the  Council  and  others,  the 
noiiiinilti'e  niBiilved  not  to  make  any  oiiiumunioatiun  to  the  lucss.  but  to 
pn-nenl  ii  fiilUtiiteniont  to  the  Council  at  thoirnext  meeting. 

The  Watch  ('iiiiiiiijltoe  have  Hanetioncd  the  iipiilieiition  of  the  Tram- 
wavM  Coinniiltoe  that  wuiiioii  of  IH  and  iiiiwards  bo  liirncod  to  act  as 
oiiiidiietorN.     illtliorlo  tlio  ii^jo  has  Icon  21. 

Bradford.  Tlie  Trninwaya  Committee,  liftvo  reconsidered  tlio 
iipplii  tiliiin  of  the  ciiiphAeos  for  ii  revision  of  tho  entire  scale  of 
WuKeii,  which  involve  a  iiiiliHliintiiil  ineieiir.e  (  n  proscnl  rates. 

The  Iriuiiwayiiii'ii  iin'  ivniving  ii  war  bonus  of  fnun  Ms.  to  -fs.  a  week, 

mill  a  roviiii (  the  wa(.'o»  niile  in  aconidanio  with  tlieir  demands 

would  oimt  iilioHl  £21.(1110  II  year.  Them  are  over  1,(1(10  workem  whOH< 
applionljiin  fur  iin  iidvanii'  iH  ]iut  fiu-ward  on  tlio  ground  of  the  inmvtt«'d 
"lilt  of  living. 

An  (1 ity  (niniwayn  nn'  n  nirlilled  undertaking,  the  committee  have 

n-lorivd  the  (|iieHliiin  fur  redlement  lo  the  .Minititer  of  MuniliouH'  Com- 
initti  o  on  I'umIiiiJIiiii. 

DarllnKton.  The  Kleolrleily  and  Light  ItailwiiyH  Cumiiiitlee  ha\e 
oiirtiiiloil  mill  luodilied  week  day  Iriiiiionr  HcrvieOH  owing  to  the 
ilHIuiili  \  i,(  Koi  pine  to  the  tiiee  tiilile  with  new  driveiH  and  darkeii'd 
iilriM'tii, 
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Doncaster. — A  tlisputo  has  arisen  witli  Beutlcy  Urban  Comuil 
Dvor  ll.c  proposed  iiuproveineut  of  the  tramway  track  throui'h 
Uenlle.N'  old  vilhige. 

Plans  of  the  work  wore  prepared  some  time  ago  and  wore  apjjrovcd  by 
West;  Riding  County  Council  and  the  Board  of  Trade.  The  L.G.  Board 
also  gayo  its  consent,  and  considerable  progress  had  been  made 
with  the  work  when  Bentlcy  Clouncil  refused  to  agree  to  the  plans 
as  it  objected  to  a  cut-out  in  front  of  the  church  being  on  tlie  cliurch  side 
of  (hi'  (.riginal  track.  The  work  has  been  standing  for  several  weeks 
..m\  lra\cilers  between  Bentlcy  village  and  the  New  Colliery  Village  have 
to  change  ears.  The  Board  of  Trade  have  offered  Major  Brcwitt  as  arbi- 
trator, which  Bentley  Council  have  agreed  to  accept,  but  the  Corporation 
have  refuse  I  to  fall  in  with  that  suggestion,  and  so  the  deadlock  continues. 

Edinburgh.— The  Tramway  Ccmraittce  haa  decided  that  the  dis- 
puted points  between  itself  and  tl:e  tramway  leoseea  chould  te  .sub- 
mitted to  arbitration. 

The  principal  ]i(  lint  in  dispute  lias  i.l.  r.  i,.  ,■  In  I  In-  r..i  ilit  ic  n  nf  tin-  liani- 
way  lines  at  the  tf  imination  of  til.'   .  ,i  ..  n  Im  Im  \  pi  n-  m  .1  m  j-.  Il'l'.l. 

in  the  report  jin-paicd  by  tin  I  omiijli  cii-inrcr  |  .\l  r.  I  aiii]il(||).  in 
consultation  with  Mr.  .T.  B.  Hainiltiai  and  Mr.  J.  A.  Brodie,  it  is  staled 
that  it  would  be  possible  to  liave  a  new  system  of  tramways  lunnirg 
in  Edinburgh  six  hours  after  midnight  on  June  30,  1919,  without  the 
city  having  received  any  facilities  from  the  Edmburgh  &  District  Tram- 
way Co.  The  new  tramway  system  recommended  is  the  overhead  trollcv 
system.  It  is  stated  to  be  the  cheapest  and  most  convenient,  and  would 
lend  it.-elf  not  only  to  extensions  mto  the  country,  but  alfo  to  linkirg 
up  with  the  existing  clect«c  systems  of  Leith  and  Musselburgh.  For 
I'riiues-streot  it  is  recommended  that  before  introducing  tlie  conduit 
system  there  overhead  wires  should  le  installed  on  the  south  (or 
Garden)  side  of  the  street,  where  they  will  te  largely  fiidden  by  the 
foUage  of  the  trees.  It,  after  practical  experience  of  that,  the  citizens 
make  up  their  minds  not  to  have  it,  the  overhead  can  be  taken  down  and 
the  conduit  introduced.  It  is  emphatically  declared  that  it  is  not 
advisable  to  contuiue  the  cable  tramways  for  the  city  or  for  any  part  cf 
it  afte  r  the  expiiy  of  the  tramway  lease. 

Hartlepool. — In  rcsp(mse  to  the  L.G.  Board's  inquiries  as  to  works 
likely  to  be  undertaken  after  tlie  war,  the  ComieU  lias  decideel  to 
include  the  relaying  of  the  Foggy  Furze  section  of  the  tramways  and 
the  laj'ing  of  a  line  on  the  south  side  of  the  Municipal  Buildings. 

Liverpool. — Up  to  last  week  the  Traiiiu;i\  Ciiinmittee  had  issued 
8,546,000  free  passes  to  soldiers  and  sailm  .,  i'  lo.oiiO  passes  to  ofiiccr.a 
and  IS.'J.OOO  to  nurses,  a  total  of  8,9:>!l,(i(">  fire  passes. 

Newcasfle-on-Tyne. — A  settlement  has  been  effected  on  the  ques- 
tion of  the  asse:;;!nient  of  the  tramway  undertaking.  By  agreement 
the  valuatidu  bus  been  reduced  from  £.50,000  to  .£40,600. 

Newport  (Men.). — The  tramways  manager  reports  that  the  female 
conductors  are  |.erformmg  their  duties  very  well.  There  are  15  of 
them  in  charge  of  cars,  and  10  learning. 

Rotherham. — The  necessary  sanctions  for  doubling  the  trauiway 
track  in  Wcstgate  have  been  received. 

Application  is  to  be  made  to  the  Board  of  Trade  for  sanction  to  pay 
the  cost  of  purchasing  12  tramcars  from  Oldham  Corporation  out  of  the 
tramway  capil  a  1  ancun  t  over  a  short  tcnn  of  years. 

The  Traiu«ii>  C(,Mtriiittee  recommends  the  purchase  of  two  new  car 
bodies  to  R'l'la. .  il.i  in.iiicd  bodies,  the  cost  to  te  defrayed  outof  revenue. 

Sheffleld.  -The  (_'ity  Comicil  is  recommended  to  authorise  the 
I  ram  ways  manager  to  obtain  tenders  at  an  early  date  for  25  addi- 
tiiaial  tramcars. 

Plans  and  estimates  for  tramway  iia.s.'-enger  ^hclters  at  the  lliirsf  Park 
Lodge  Moor  termini  are  to  bo  ])repared. 

An  additional  war  allowance  is  to  be  paid  to  those  employees  in  the 
tramways  depaitnicnt  affected  by  the  recent  award  of  the  Committee  on 
Production  (Engineering  Trades). 

Stretford.  — The  Urban  Council  has  appli<(l  to  the  Board  of  Trade 
for  a  fiirllier  exlciisinn  of  the  period  luniled  for  the  eonstrui-ti(H  of 
the  Iramwaxs  rcfciird  to  in  sec.  :5I  of  tie  Manchester  C'orjioratitn 
Act,  1911. 

Woolwich. — Tlie  Borough  Council  will  oiler  no  objection  to  lie 
Lijndon  County  Council's  new  proposals  for  doubbng  tl;o  tramway 
tracks  in  Beresford-street  and  Plumsteadroad. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Automatic  Telephones.— At  the  meeting  of  I  ho  Liverpi  olCband  er 
of  CoMuiierce  last  week,  Mr.  Chas.  Lancaster  sai<l  that  it 
had  been  in  contemplation  to  establish  in  Liveriwol  an  automat ic 
or.  in  the  alternative,  a  semi-automatic  telepliono  sy.steni,  for  trunk 
ealln,  but  for  the  lime  being  the  proposal  was  In  al  eynufc.  owing  to 
the  congested  alaleof  the  Central  lOxcliang''  and  the  cost  involved. 

Mr.  Lanc'astkic  said  that  many  of  llii'  lines  In  thai  exchange  littd  now 
been  transfcn-ed  In  llm  mere  cnpninddiuus  Bank  exchanL;c  with  the  \iow 
to  the  ultimate  amalgamation  of  the  two  exchanges,  and  it  was  hoped 
that  that  arrangement  would  improve  the  facilities. 


Australian  State  Telephones.— The  number  of  telephone  sub- 
scribers in  Vit'toria  increased  durmg  the  last  tiuaueial  year  from 
34,905  to  35,197.  In  1913-14  the  number  was  only  31,677,  showing 
an  mercase  for  the  following  year  of  3.228.  Revenue  from  sub- 
scribers last  \v:m-  \^.u.  V2H)AU  (increase  £22,324).  The  mercase  of 
the  previous  >.  ,  mmi  , ,  >,  i  I  ..-,S2.  The  number  of  public  slot  telephones 
in  the  State  was  nn  ivas.-d  last  year  from  587  to  621,  being  34  addi- 
tional, against  53  in  the  previous  year,  though  the  receipts  increased 
by  £2,179,  as  compared  with  £1,754. 

The  Telephone  in  Commerce.— A  London  grain  fii-m  states  in  "The 
Times  "  that  some  credit  for  the  growing  uuportance  of  London  as  a 
grain  centre  is  due  to  the  im|n-ovements  in  the  telephcne  system, 
which  have  made  communication  with  all  the  principal  ports  a  com- 
paratively simple  matter,  and  also,  in  the  jeara  immediately  preced- 
ing the  war.  greatly  facilitated  business  with  the  Continent. 

"  T'hc  Times  "  states  that  there  is  no  doubt  that  the  development 
of  the  telephone  has  made  the  contiol  of  business  at  the  ports  from  Lon- 
don an  easier  matter,  but  the  gro-ivth  in  recent  years  of  the  Argentine 
trade  with  this  country,  which" is  entirely  transacted  through  Ix)ndon, 
and  the  increased  exports  to  the  Continent  have  exerted  a  very  great 
influence.  The  dominating  factors  are  that  the  City  remains  the  hub  of 
the  financial  machinery,  and  that  the  chartering  business  for  all  cargo 
steamers  has  been  directed  there  to  an  ever-increasing  extent. 

Trans-Pacific  Radio  Communication.— It  is  amiounced  that  in  the 
course  of  a  preliminary  test  direct  wireless  communicaticn  has  taken 
place  between  t-'an  Franci.'jco  and  tlie  Japanese  (_:oveniment  station  at 
Ochiishi. 


EMPIRE  NOTES. 


Australasia.-  .\n  Order  in  Council  has  l;een  issued  by  the  Xew 
Zealand  (ioveinment  jirohibitiug  the  imjjortation  of  goods  manufac- 
tured in  the  enemy's  territory. 

The  Victorian  Kailway  Commissioners  state  hi  regard  to  the  electrilica- 
tion  of  the  Melbourne  suburban  railways  that  Mr.  Jones,  Railways  Com- 
missioner, who  is  visiting  England  to  co-operate  witli  Mr.  Merz  the  con- 
sulting engineer,  with  a  view  to  overcoming  the  difficulties  that  have 
arisen  through  the  war  in  obtaining  certaui  electrical  equipment,  has 
cabled  that  arrangements  have  been  made  for  the  supply  of  certain 
switchgear  and  tub-station  convertimr  plant  nf  British  manufactuie. 
which  was  to  have  been  supplied  b\  M(  -r-.  Siemens  Bros.,  but  which 
that  firm  cannot  supply  withm  the,  ]ii.  -■  nl  >  •!  i  ime.  and  for  the  accelera- 
tion of  the  deliveries  of  plant  under  "lln  i  i  MnUacls.  to  enable  the  iSand- 
rmgham-Essendon  Imo  to  be  worked  elcclrically  in  January,  1918.  The 
Williamstown,  Port  Mclbounie  and  SI.  Kilda  lines  will  be  olX)rated  in 
quick  succession  thereafter.  The  erection  of  the  overhead  equipment  on 
tho  Sanilriirjhani  lOssendon  and  Williamstown  hues  is  in  progress, 
wliilst  tin  III ,  I  .l>|r-i  for  tho  transmission  of  power  from  the  power  station 
tothe.-iil'  -I, ill. Ill-  ail' lii-ioL' linked  n|i.  The  Jolimont  car-shed  has  been 
practicallx  iiiii-liiil  aiil  1,  iioH  l.iii-  11-1  il  for  the  electrical  equipment  of 
the  idlliii-  i.ii  1,  .iiii|.'c  ii|i|i|ii-  m|  ulmhwill  be  available  when  the 
erection  ul  lln     \>ii,  lu,   n    unl  .^uii  ^Uilinii  plant  ai-e  ready. 

The  Amali;aiiiiili  d  W  inliss  of  Australasia  (Ltd.)  made  a  net  prolit  of 
£4,692  duriii.1  tin  in ,i  ix  months  of  1916.  which  added  to  balance 
brought  forwaid  ( i::;,:i:i  I )  makes  a  total  of  £8.023  available.  £7,000  will 
bo  absorbed  by  the  payment  of  a  dividend  at  the  rate  of  5  jier  cent,  per 
annum,  leaving  £1,023  to  carry  forwaril.  There  has  been  a  largo  falluig 
off  in  ships'  messages,  ami  consc<|Ucnt  loss  of  revenue.  Tho  rejHirt 
announces  that  tho  comiiany  has  seciurcd  tho  sole  licence  and  agency  hi 
Australasia  for  the  Poulseii  .systemof  radio,  telegraphy  and  for  the  auto- 
matic relay  telephone. 

Canada.  -The  High  Commissioner  for  Canada  is  informed  by  tlie 
Minister  of  the  Interior,  Ottawa,  that  a  large  number  of  farmers 
within  a  radius  of  50  miles  of  Lethbridge,  .Mberta.  will  shortly  instal 
electrical  )ilanls  for  varioiir,  purpcaer.  <iii  their  farms.  The  jilants  are 
to  be  run  by  small  |.elrol  engineii.and  will  imsI  from  £62to  i;i03  each. 


MISCELLANEOUS  NOTES. 

Illllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll^ 

Enemy  Firm  Wound  Up.  -Claims  against  the  Switchgear  Con- 
nlruction  Co.  (Lid),  of  l.<indon  and  Birmingham,  are  to  be  sent  to 
the  ConlRilIer,  Mr.  .1.  II.  Stephenn,  6,  C!enicnt's-lanp,  Linidon.  K.C.. 
by  Nov.  1.5. 

Excess  Profits  Tax.-  'I'l  e  Seplember  issue  of  the  "  Journal  "  of  Ihe 
Trani\va\s  and  Light  Railways  Aiisoeialioii  aiimmnees  that  th" 
Board  of  l!cleiv.-s  iippoinled  under  the  Kin.meo  (No.  2)  Act,  1915. 
heard  on  Sept.  28  tho  application  of  the  Assoeialioii  on  behalf  of  its 
eniiipany  members  under  see.  42  (1)  of  the  Ael  for  an  increa.se  of  Iho 
statutory  pcnenlage  fmiii  6  to  12  percent.  No  dceisiou  Ijivg  heeu 
given  yet. 
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Exports  lo  China.— The  ■  Lcndon  Gazette."  of  Oit.  10.  contains 
a  further  list  uf  firms  and  fcr.soiis  in  tTiina  to  nhoni  goods  iiiav  be 
oonsipnwl  from  the  Unite*!  Kiugdoui. 

Labor..  F        i  .in.— Cn  the  oth  inst.  the  Lord  Mayor  paid  a 

vi>it  t.  I;<in  Pottery  Works  at  Lamleth,  in  order  to 

•  „„.  „t  .,f  siuupk-s  of  laUiratory  porcehiiii  wUivh  ia 

'now  leiii^  irf.,U-ica  U  Messrs.  Doulton  &  Co.  (Ltd.)  to  Uke  the  jjate 
<if  supplies  previon.slv  obtainable  only  from  llerman  sources. 

'  -    -rof  thecomi>any(iIr.  H.  Lewis Doulton)n'ceived 
.  .•  processes  of  manufacture  were  demonstrated 
:  tt.  the  art  director,  and  Mr.  W.  Thomason.  the 

,;  itTO.     It  was  explained  that  aftcrexjXTinipnt  the 

,,  •  ;-<-ovprinc  t'"'  c.nmi<osition  of  the  German  artie'e 

,,.  ,r  wan-  from  suih  materials  as  were  available. 

(  .  .1:^1..,     tilteriniz   funnels,    a   variety  of  ,sj)ccial 

,,  ■  il  assurinp  purjKi.-cs.  aril  known  only  by 

t|,  tot>.  and  other  articles  of  hard  iiunelaiii 

iiuii.'.   1-.    ....■...■■..    ..■■.„  ,  «.l  Leeti  uianufactuif d  :    urd  acioidiu"  lo 
,eport>  irom  chrmi«t8  Miii  analvBt^  who  have  used  them  they  are  equal. 


if  not  actually  sui^rior,  to  the  ware  produced  by  thb  Imperial  factory  at 
(Iharlottenbui^.  They  are  supplied  at  prices  practically  identical  with 
those  of  the  (Ji'rnian  articles  Ixfore  the  war.  In  order  to  concentrate 
on  the  task  of  supplyiiis;  laboratory  needs  tlic  firm  have  had  practically 
to  Kusjx'nd  their  mauufactuif  cf  art  waix^  but  they  are  now  building  two 
large  kihis  for  manufacturhi!;  artistic  ware  of  hard  porcelain  wliich,  it 
is  L-cheved,  will  rival  that  of  Wiarlottonbui-g. 

Register  of  Employees. — Regulation  4 1  a  of  the  Def  ance  of  the  Realm 
Regulations  (requiring  employers  to  make  and  display,, prominent ly 
on  their  pi-emises  registers  of  male  employees  between  18  and  41)  has 
been  amended  in  such  a  manner  as  to  require  emijloyerj  to  revise 
such  lists  as  often  as  may  be  necessary  to  maintain  accuracy,  and 
ordermg  that  particulars  of  persons  who  have  not  been  employed  for 
more  than  a  week  need  not  be  entered  on  registers,  but  that  these 
should  be  separately  recorded. 

Trading  with  the  Enemy. — A  consolidating  list,  containing  the 
names  of  over  2.000  pcrsuns  and  linns  with  whom  parsons  in  the 
United  Kingdom  are  now  forbidden  to  trade,  has  been  issued  by  the 
Foreigji  Trads  Department. 


■iiniiii 


TENDERS    INVITED. 


Illi 


Teiepbone  and  Telegraph  Material,  &c 

■|.:,  Ir-  .1'.    iiiMti-.l   up  to  Dee.  22  for  the  supply  to  the 

.\i  '  M'!'     .',1  Mill      I'ost ma.ster-Gemiriil's     Dept... 

Sl«'  •   the  Telepnvph  Office.  Eueliv,  of 

.■;io  .ted  apparatus,  as  per  schedule 

No  .  iiiiMi  the  tVimmonwealth  Olhees. 

I>ii  ■  rli.viiu}d. 

'I .  !  1  \riv.  I.j)  by  thePostmasterGenerars 

i  ■ .  fi>r  t  he  hu  pply  and  erection  at 

!■  Id  and  liriirhlon,  of -Automatic 

i.'l   upi>.iratus  (;us  jwr  schedule 

,\.  .  At.,  (rum  tlio  (.'ouimonue^dth  Offices, 

Vi.\  n.  R.W. 

'I  I  I  •  :i  p.m.  Nov.  8  for  the  sH|iply  of 

Ai'  >■  anil  24    negative  jilates)  lo 

Iht'  III  Post  mil  Hter-Gencral's  |)ept., 

IV.  .L'7.  W.  .A.)     S|H.-cificalion.  &c.. 

tU'f  mral.  I'erlh.  Western  .Anslrajia. 

I  ■  'iiriil.    Mi'llxiume.    will    icieiM' 

.;l  fi  r  the  Niipply  of  'relephone  I'arls 

r  Ihi-  Riipply  of  .SwitchlM>ard  and  Tele 

I        ""I  ■'■  ^''V.  8  fur  the  supply 

'.'  VH  and  dalvanu- 

roMMONWK.Al.Tll 

'.     ii.|.i       .^1 1  i  III.  111. in,     Ac.,     from     the 
'  Omrntl.  MirllMiunie. 
Cv 

'  'riT.  requireB  ten- 
o(Hl  ^•ello^^•  Flamo 

■ ..••...       1  ■  ■  ii.ciilioM,  &c.,  from 

iiiiiiiiioDPni,  .S|j«-netir.»tre«l,  Melliounie. 


Ml 


Tnaw 


inn-  •  it  v  t  oiincil, 
(Ltd.).   JSillilcr 

"-.  II. 


l*r|Nirt4liniL 


Ml) 
rial 


Inidoni  liy  itiNin  iM.   Ill  (ur 
Il    <'iili(<lr.      Pnrlli'Ulnra    (nun 


■  1V«t»«».»iM  M>m«flt<nl«t V  n-.|>tl"-  lm.|rr«  \,\ 

■I    ;!l 


Illi 

Carbon  Brushes. 

.lohannesbnrg  Municipal   Council  require  tenders   by  noon 
Xov.  27  for  the  supply  of  12  gross  of  Carbon  Brushes  for  Elec- 
tric Motors.     (Contract  No.  178.)     S]:eciticiition!:,  &e.,froni  the 
Controller  of  Stores,  Municipal  Offices,  tlohannesburg. 
Electric  Light  and  Power  Concession. 

'I'lie  Colonial  f-'ecrelary.  (irenacla,  British  West  Indies,  will 
received  lenihr.-i  until  Oct.  .'SI  for  generating  and  supplying 
Klecfricity  for  Lightnig  and  Power  in  the  town  and  suimrbs  of 
St.  f!EO!t(!E  (Grenada).  Particulars  from  the  Colonial  Secre- 
tary, Grenada. 
Pyrometers. 

The  VicTouiAN  Haiiav.ay  COMMISSIONERS  recjuirc  tender:-,  by 

I I  a.m.  Oct.  2.5  for  the  snppl.\  of  .'iti  sets  of  Thermo  electric  or 
Mechanical  Pyrometcl's  for  locomotives  (contract  No.  ;!(),.''i7.5). 
Specitieation  from  Commissioners'  Offices,  .Spen(  erst,  Mellxmrne. 

Electrical  Stores,  Lamps,  &c. 

Tendei's  are  i-equired  by  10  a.m.  Oct.  24  for  12  months"  supply 
of  I'll.ctric  Lamps  and  Killings  to  the  Glasoow  Parish  ("oiincirs 

III  •.liliilions.  PorniM  of  tender,  &c..  from  Mr.  J.  R.  Motion, 
2(i(>,  George-street,  tllasgow. 

London  (.'ount,y  Council  A.s.vlun  Committee  want  tenders 
l),v  J I  a.m.  Oct.  24  for  the  suppl,v  of  Electric  Lamps.  Fi  riiis  of 
tender  from  the  Clerk  of  the  Committee,  2,  Savoy-hill,  W.C. 

The  Grkat  Xorthkrn  Railway  Co.  (Ikki.ano)  require 
tenders  by  lit  a.m.  Xov.  2  for  12  months'  supply  of  Electrical 
Fitting*.  Lamps,  Cable  and  Wire,  Carbons,  Signalling  Materials, 
kv.  PoriiiH  of  tender  from  the  Secretary,  Amiens-street  Ter- 
niiiiuH,  Dublin. 


TENDERS  RECEIVED  AND  ACCEPTED. 


jj,.  J    .d«UitJ«!.i 


|{nTlli:iiil.\M.  Am  oidcM'  has  been  phiicil  willi  llic  Hiili:;|i  Wcsl- 
inghonw  Klcdiic  A-  I\llg.  Co,  (at  .t2:],7(MI)  tor  a  .WIMI  k\\.  tlH'bo- 
ahcriiator,  and  (be  lender  ol  the  Itrilisb  Nichiusse  (Mil  )  hai  been. 
imi'pled  for  the  mipply  and  erection  of  two  wiiter-lulie  boik'r.s  for 
tlll.i.'itl. 

'I'lii'  I'ounnll  haMdenUlcd  not  toKtitrrlnto  coiitruetH  forliannniy  Ktorep. 
but  Illi'  iiiiiiiaKi'r  will  piiivhil.>c  );iioiIh  as  h'lpiired  durlM}>  the  var;  simi- 
larly, then'  will  In.  iih  cdiitruiilo  for  calije  (luring  the  ,Veal',  the  Mlcetrloal 
Ivn-'i'iicr  piinhii«iiiu  a»  o.i|iilii'il. 

|)i.vv.<neiiv.  The  lOleclrieily  and  Trainvva.VH  Conimiltee  him 
iii.epled  the  lender  of  t'allcuder'H  Ciilij  ■  k  ( 'ouNtruction  (<).  lor  the 
iiiipply  and  liiyiliK  of  ciilih'x. 

Siiirii'iKl.li.  The  fU'ctric  Hiippl.N  ilepiirlinonl  has  iiecepled  tlio 
temlei   111    |)ewlilirnl''<   Knuiii'eriiig  I 'o.   bir  steel    boiler  liiles. 

Till   III  ■■■ 1  .    ivi'iiMiii|i<iiili<d  III  III  rr|it  the  Icndcm  of  the  iinilrr- 

MiKiit'  '"  xMppIv  III  n|iaii.  nppiiiiitUM  fur  the  nii.\iliaiv  pliiiit 

It  N.     ; 

Fuli .MIk.  Co,,  iiuiluiK,  l'2,:)Tn  ;   .Sieuwn^  JiitiH.  .Dynamo 

Work"  ( l,nl.)  mntiini,  WIIM.  trttii»loiuirni,  M,320  ;   Biitii«h  Wi>«t.iu(ihoUBc 
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Co.,  motors.  £13r> :  Dick,  Korr  &  Oa,  mntai-s.  £280  ;  J.  P.  Hall  &-  Co.. 
motors,  £70  ;    Ifitanii-  Electrio  Co..  motor  starters,  £210. 

ShetTicltl  Electrics  Supply  Coinmittpo  lias  al.^o  acooptcd  thn  tontlciY;  of 
A.  Rc.vrolle  &  Co..  for  12  h.t.  swiirlus  aim),  and  of  Mic  (;iiatteris  Engi- 
nocrinV  Co..  f<r  tln'  .loftrifioatiiin  nf  llu-  a)-toii  overhead  travellinf.'  crane 
in  till'  rir..iiiic;  room  at  Neep,senil  (i!l02). 

Till'  Cmuui  il  is  also  it-commonded  to  authorise  the  general  manager  of 
the  ell  (  nil  supply  (h  i>artment  to  place  an  order  for  50  tons  of  elcctix)- 
Ivtic  cop|i "r  wirc  hai-s  to  be  made  up  into  cables  as  and  when  required. 

The  iji-ural  manager  of  the  water  department  has  purchased  froni 
I'l-cd.  Spivi-y  a  12  in.  elcctrieally-driven  pump,  for  £55;  and  fnm  T. 
Oxlcy  ( Ltd.  j  a  100  h. r.  motor,  with  starter,  cables,  &c.,  for  £215. 

WoLVERHAMnox. — The  Electricity  Committee  has  accepted  the 
tenders  of  Gibbous  Krus.  for  sMpplying  and  fixing  a  steel  roof  to  the 


boiler  house  (at  £383) ;    and  of  Melville,  Dundas  &  Whitson,  for 
suppl.ying  and  fixing  a  crane  ganrty  at  the  electricitj  works  (at  £81 1 ). 

■   Woolwich. — The   Borough  Council  has  accepted  the  following 
tenders  : — 

i'erranti  (Ltd.).  one  200  k.v.a.  thive-phase  transfonner.  £188,  and 
iii.strument  transfornici*.  oil  switches,  ammeters  and  copper  rod. 
£285.  Is.  led.  ;  General  I'llectric  Co.,  cables.  4704 ;  Ferguson.  Pailin  & 
Co.,  watt-hour  meter ;  Holden  &  Brooke,  feed-water  heater,  £84. 

CoNDEN.siNG  PLANTS. — The  Mirrlees  Watson  Co.  have  recently 
received  orders  for  34  sets  of  condensing  plants,  practically  all  for 
war  service  work,,  and  of  varying  steam  duties  up  to  130,000  lb. 
steam  jx-r  hour. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Bournemouth.  Tlie  accounts  of  the  Corporation  tramways  de- 
partment for  the  year  ended  March  31,  show  total  capital  expenditure 
£477.176  (increase  £10,103)  apart  from  the  cost  of  the  Poole  Cor- 
poration's tramways,  which  are  leased  to  F>minion\outh  Corporation. 

Eevenue  was  £107.821  and  working  '•■■.]'  p  .  -  m.  h-  £51.794.  leaving 
gross  profit  £56.027.  or  £56,720  includinu  I  il  i  ■  i  mhi  idditions.  Intcre-it 
required  £10,877,  sinking  fund  and  rcpa;.  iin  \ii  t  Hi. TOP.  rent  of  lines 
£7,737,  allowfinces  to  dependents  of  men  on  H.M.  N  ixim  £4,173,  and 
other  net  revenue  charges  £2,038,  the  net  pintit  Irnii;  il.">.on4,  minus 
£1,037  loss  on  motor-'bus  account.  Of  the  .|.t  Imi  i..,  ,■  tUl.UOO  is  placed 
to  renewals  and  £1,CIC0  to  reserve.  A\'  i  ■  ii  I  i  venue  per  car-milo 
was  l548d.,  and  worldng  ex]3enscs,  iucl\i'li  :  | n  i  were  746d.  Pas- 
sengers carried  wi^re  17,577,580,  car-milo  luu  l.ii7U.702,  and  units  used 
3,025,719. 

Hove. — The  following  is  an  abstract  of  the  accolints  of  the  elec- 
tricity supply  department  for  the  year  ended  March  31  last. 

Section  A,  Hmr. — Total  capital  expenditure,  £184.8.52  (increase 
£2,103),  of  whicli  £7.082  has  been  repaid.  Uevcnue  was  £22,325,  and 
groi^s  profit  £10.801.  After  providing  for  iiit>  n  -t .  i  -lalmcnl  of  principal 
and  income  tax.  t)ic  net  profit  was  £110.  Iiiil  ■  l'H.  rated  were  1,314.401 
and  sold  1,024,031.     Totalraaximum  supph  ilciiiaiHlcil  was  707  kw. 

On  the  B  (AUrinijUm)  Section  the  caj.ital  expenditure  is  £11.523 
(increase  £583).  of  which  £7.!l!ll  is  outstanding.  Reveitue  was  £1.678, 
and  gross  profit  £433.  After  mcctiiiu  capital  charges  the  net  result  was  a 
deficiency  of  £252.  I'nits  purcha.';ed  were  94.705  and  sold  84,148.  Total 
maximum  demand  was  53'7  kw. 

The  net  deficit  on  tlie  whole  undertaking  was  £133. 

Kingston-on-Thames.— The  accounts  of  the  electricity  depart- 
ment for  the  year  ended  March  31,  which  were  adopted  at  the 
Council  meeting  on  Sept.  26,  show  gross  capital  expenditure  £130,146 
(increase  £802),  of  which  £59,111  has  been  repaid. 

Revenue  was  £16,822  (compared  with  £1.295  in  previous  year),  work- 
ing and  genera!  expcii.-cs  were  .£8.903  (£8.588).  leaving  gross  profit  £7,919 
(£6.684).  lutei-est  k  .mired  £3.430  (£3,219).  and  repayment  of  capital 
£5,118  (£4.7(i0).  the  net  result  being  a  deficit  of  £(i29"(£1.29o).  Total 
Costs  e.xclusive  of  capital  charges  were  l-84Sd.  (l-773d.)  per  unit  sold,  or 
including  capital  chai-cs  3-622d.  (34219d.).  Units  sold  were  1,150,207 
(1,102,001).  Total  (M).,nections  are  e.|Uivalent  to  83,395  32  watt  lamps 
(increase  3.918).  Of  the  units  sold  181,987  were  generated  by  the  ssteam 
plant,  the  fuel  cost  being  3-286tl.  per  unit,  and  974,220  by  the  oil  plant, 
I  lie  fuel  i-osting  0-464(!.  iH'runit. 

St.  Pancras  (London).— The  accounts  of  the  electricity  under- 
taking for  the  ye.ir  ended  March  31  show  total  capital  expenditure 
(Oil  of  loans  £57t,572,  of  which  £174,040  1ms  been  repaid,  while 
£34,316  has  been  written  oflf  in  res]iect  of  assets  sold  oi  discarded. 

Revenue  was  £98,441  (com))are<l  with  £87.050  in  luvvinns  year),  and 
working  exi)enpes  and  sixieial  chariies  amoimtcd  to  £.59,004  (151.979). 
leaving  gloss  )uotit  £'39.437  (£35.072).  Interest  rcpiired  £14.020 
(£14.713).  ami  instalments  of  loans  £14.560  (£13.853).  (he  net  iirotit  being 
£10.337  (£0.619).  I'lills generated  wi  i<-  13.!l.")6.400  (12.578.870)  and  sold 
10.049,038  (11,700,186).  Total  maximum  supply  demaiuUd  «as 
5..5.5tl  kw.  (5.150  kw.).  An  addiiion  of  lO  ]ier  cent,  to  tlio  chai-ges  for 
eurnmt  was  in  force  during  three-quarters  of  the  year.  The  number  of 
conHUmeia  increased  fiohi  4,456  to  4,732.  The  year's  increase  iji  con- 
nections was  2,li52  kw.,  of  which  motors  accoiuilcd  for  1,772  kw.  aliU 
heating  and  eooldng  apparatus  2,652  kw. 

Wimbledon.— The  accounts  of  the  electricity  department  for  the 
,\cav  Hilled  March  31  show  lotal  capital  expendiUire  £207.677  (iu- 
<ieasR  £5,454).  and  ontslanding  debt,  iifter  dednclhiK  siuUiug  fund 
in  bund.  Is  £164. 329. 

Revenuo  was  £37.944  (conipared  with  £38.731  in  previous  year),  and 
priTicipal   and   sinking   ftnid    nrpnivd    £11.703   (£11,505),    and    interest 


£0,343  (£5,922),  the  net  result  being  a  deficit  of  £i:..">25  (against  a  profit  of 
£2,183).  Average  price  obtained  for  private  lighting  was  3-84(id. 
(3-778d.)  per  unit,  and  total  cmst.  ineluding  capital  charges.  &e..  was 
2-568d.  (2-454d.).  Units  generated  were  4.941.1 10  (4.666.801).  and  sold 
3.781,744  (3.569,217).  Total  maximum  supply  demanded  was  2,208  kw. 
(2,120  kw.). 


COMPANIES'  MEETINGS  AND   REPORTS. 


BRITISH  DYES  (LTD.;  Tli.- a.,, .init.~  fur  the  year  ended  April  .W  show 
that,  after  proxidinj  I'l^lMt.ooo  fnr  ni'  i t:ir itlicost  of  construction  during: 
the  war,dcpicciaticin  ami  oIimiIc^ccik  c  uf  liuildiuLMand  plant,  the  trading 
profit  was  £65,982.  Us.  (id.  .After  deducting  prop  >rtion  of  profit  payable 
to  vendors  under  agreement  of  sale  (£12,000),  preliminarv  expenses 
wl-itten  off  (£8,984),  interest  of  Government  <lc'ienture  (£29.639),  the 
balance  is  £15.359.  The  directors  recommend  tli-  declaration  of  a  divi- 
dend at  the  maximum  rate  allowed — namely.  6  per  cent,  per  iinnum 
(£11,3001— leaving  to  be  carrietl  forward  £4,059.  tls.  Id. 

MEXICO  TRAMWAYS  SCHEME. —Sir  Alex.  Roger  presided  at  meetings 

of  the  first  and  sccnud  niorlgage  bondholdei-s  anr"  of  bondholders iil  tlic 
Pacinir-.a  l.ijlit  ,\  I'liwcrCo.  last  week,  when  a  seios  of  re.solutions  were 
subinitti  il  ,  iriliiiil  \  iii^  .appreval  of  the  recommencations  and  suggestions 
of  the  iXatioiiiil  liiist  Co..  of  the  bondholders'  uommittce  and  of  the 
policy  pn>|iii>cil  l>y  lliciii.  as  outlii.id  in  tli.  ir  cii  ular  letter  of  .luce  27 
last.  The  scheme  ratilic  il  tlir  a.  I  i(  u  '>i  I  lie  iiii^i  e  in  not  having  taken 
steps  to  enforce  any  of  Ihc  ri'.:lils  in  ic.--|i(rt  of  1  lie  shares  or  securities 
held  by  them  as  trustees.  The  chairman  said  lie  thought  it  had  been 
established  to  the  satisfaction  of  the  boi;dholders  that  all  the  companies 
were  intimately  related  and  inlerdc{x»r.dent.  arl  thatur.der  existing 
conditions  the  failure  of  any  one  company  of  the  group  to  coiupl.v  with  the 
franchise  and  other  obligations  might  well  have  d  sastrous  con.'equei  us 
to  all.  It  was  of  paramount  imjiortance.  for  the  p-esen  tat  least,  that  all 
the  companies  should  stand  together  for  mutual  protection.  Under  the 
resolution  power  was  given  to  raise  alimitcdsiun  if  it  should  bo  necessary. 
It  should  be  clearly  understood  that  the  policy  laid  down  was  purel.x  a 
temporary  expedient  to  bridge  over  the  present  time  of  difficulty  in 
Mexico.  Since  the  meeting  in  July  aafiirs  in  JUe.xico  could  not  be  said 
to  have  improved,  and  it  seemed  uiilikely  that  any  perma-.ent  stability 
would  be  reached  imless  sonu!  form  of  inter\-ention  and  financial  ccntrul 
camo  about  They  had  a  lon.g  w-ay  to  go  befoiv  conditions  becau.c 
normal,  but  after  a  years  experience  they  were  more  than  e\er  conviincd 
that  the  policy  of  central  contn)l  of  all  }he  groups  of  companies,  the  pool- 
ing of  the  resounes,  and  the  showing  of  a  imitcd  frontwas  undoubtedly 
the  right  one.  and.  indeed,  the  only  one. 

SPAHISH&  GENERAL  WIRELESS  TRUST  (LTD.)— At  the  meeting  last 
week  the  chairman  (  Mr.  t  lodfoy  ( '.  Isaac,.)  said  that,  for  the  most  pari, 
their  holding  coii,si>lcd  of  tlic  coM\crlcd  shares  in  'lie  Spanish  lonipary 
That  company  had  not  <|e\elo|ic.l  quite  as  rapidi.  as  they  had  IioixmI. 
owing  todilficullies  which  hail  ari^en  in  reganl  to  t  le  concession.  Thoc 
had  lieen  a  mailer  of  negotiation  with  the  Spanisl  Ooveniment.  Soiiie 
progress  had  Iven  made,  but  the  iiegoliati.uis  had  not  yel  reached  finality. 
The  IV  was  also  the  malterof  leniumialioTi  ard  c<v,  rixMisalioii  in  conrec 
ticin  with  work  done  suiw  the  oiitbo  ak  of  hostiiil  es,  not  only  from  (lie 
Sllnnish  (ioveniment,  but  from  other  Ooveniments.  Thi'ii'  was  reason 
to  believe  that  the  S))anish  company  would  receive  considerable  pnymeni 
fromdiffcrentsouiics  for  work  which  had  been  done.  Apart  from  I  heir 
holding  in  tll(^  Spanish  company,  and  the  soiinx-s  of  revenue  Uicy  looked 
to  from  it.  (here  had  lircn.  prior  to  tho  war.  work  in  which  they  had 
achieved  ai-erlain  amount  of  sucee.sji ;  butthal  wiimii>w,  iiioiv  or  Ic.^s.  at 
asUmdatill.  Since  .lui.e  30  (hey  luid  been  able  to  make  .^on»•  progiv.-,.^. 
and  ho  had  great  hopes  thai  between  now  ar.d  the  ei  d  of  (ho  financial 
.year  they  would  be  able  to  complpio  certain  bH.«ine<.s  here  wliich  woulil 
materially  assist  the  company. 


m 
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CITY  NOTES. 


ELECTRICAL  COMPANIES'  SHARE  USr.~Conlinmdi 


■BMOSAHDA  (Oct.  11)-— Bank  rate  6  per  cent,  (linoe  July  13,  1916). 
CoiMoia  ."Vs/.  Consols  PavDav.  Ni.v.  L'.  Stock* and  Sharej  Ticket  Days 
i>-t.2....i,.iX.,v.  U.    Pay  Dsy^.iKt.  27andNov.  lu.   Prioe  of  iilver,3J2. 
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NOTS  S. 


The  Breakdown  at  Birmingham. 

A  SERIOUS  breakdown  which  occurred  in  the  electric  supply 
department  ai  Birmingham  last  week  emphasises  a  point  to 
which  we  have  repeatedly  called  attention.  It  is  hopeless  to 
suppose  that  overloaded  plant  can  rmi  'ndefioitely.  If  there 
is  an  insufficient  luargm  for  safety,  then  a  breakdown  must 
occur  sooner  or  later,  aiid  the  longer  this  state  of  things  is 
allo.ved  to  continue  the  worse  it  must  become.  So  far,  the 
breakdown  appears  only  to  have  affected  the  tramway  service, 
but  in  these  days  the  nation  cannot  afford  to  do  without 
services  to  which  it  has  become  accustomed  and  on  which  it 
dei>end8,  and  if  the  means  of  transit  for  munition  woikeis  is 
cut  off  the  efficiency  of  their  work  must  necessarily  suffer.  It 
will  be  necessary  for  the  Government  to  realise  that  the  policy 
of  starving  electric  generating  stations  is  penny  wise  and  pou«d 
foolish,  and  tliat  it  is  a  mistaken  policy  which  cannot  be  set 
rigl)t  in  a  day.  Turbo-generator  sets  cf,  soy,  10,000  kw. 
cannot  be  sup])lied  at  a  moment's  notice,  and  even  when  tliey 
a)'e  supplied  time  is  required  for  their  erection  and  to  put  tliera 
into  commission.  We  trust  thnt  the  l)i('j,kdown  to  which  we 
hav(>  rel'ei-red  will  cause  the  Goverii))i"i!t  )<>  inki"  ;i.  niore 
rational  view  of  the  wiiole  matter. 


Combined  Electricity  and  Gas  Undertakings. 

In  hii  ijiliTcstiiii;  I'Hpii-  lead  by  .Mr.  .1.  W.  .Nai'IKK  befoi'e  (he 
Noitii  British  Association  of  Gas  iMaiiagei's  the  question 
whetlier  gas  authoi-ities  should  also  run  electricity  works  is 
ctnsidered  at  some  length,  and  is  illustrated  by  a  descriplion 


of  what  has  been  done  at  Alloa.  Seme  \eais  ago  the  under- 
taking at  Alloa  purchased  energy  in  bulk  at  rates  which  appear 
to  have  given  no  chance  of  the  development  of  a  power  load. 
This  is  unfortunate,  for  the  policy  in  these  days  should  be 
towards  bulk  supply  rather  than  towards  the  erection  of  small 
stations.  In  this  particular  instance  the  power  company 
apparently  did  not  see  their  way  to  arrange  suitable  terms, 
and  con.sequentl3'  the  agreement  was  teiminated.  The 
Council  then  decided  to  erect  electrical  plant  at  the  gas  works, 
power  bei.ig  obtained  from  gas  eigmes  using  producer  gas, 
and  the  producers  being  supplied  with  coke  from  the  gas  works. 
The  gas  and  electricity  stations  are  under  the  same  manage- 
ment, and  consequently  there  is  a  considerable  economy  under 
that  heading.  The  result  of  the  new  policy  has  been  a  rapid 
extension  of  the  power  load  :  in  1916  the  total  number  of  units 
sold  amounted  to  780,963,  as  compared  with  178,557  in  1912. 

From  the  abstract  which  we  give  elsewhere  it  will  be  seen 
that  the  total  working  costs  amount  ti;  0-90d.  per  unit  sold, 
and  it  will  be  admitted  that  this  is  a  low  figure  for  a  com- 
paratively small  undertaking.  Comparison  with  imdertakings 
of  a  similar  size  operating  with  steam  plant  shows  at  c.ice  that 
the  fuel  cost  of  0-23d.  per  unit  is  where  the  chief  gain  is  to  be 
foimd,  though  in  the  management  also,  which  stands  at  O'OSd., 
there  is  considerable  saving,  as  might  be  anticipated.  On  the 
other  hand,  the  cost  of  cil,  water,  waste  and  stores  amcimts 
to  O-lld.,  and  is  more  than  double  the  figure  which  is  usually 
found.  Wages  are  somewhat  on  the  liigh  side,  but  repairs  and 
maintenance  are  rather  lower  than  usual,  and  have  probably 
not  yet  reached  a  stationary  figure.  So  far,  non-recovery  plant 
has  been  used,  but  in  the  e.vtensions  which  are  now  con- 
templated it  is  the  intention  to  include  Moid  plant,  and  in  that 
event  the  cost  of  fuel  should  be  still  lower.  In  the  case  of 
small  undertakings  tliere  seems  to  be  a  great  deal  to  be  said 
in  favour  of  combined  underta"kiags  of  this  kind,  as  the  cost  cf 
production  can  be  reduced  and  the  outside  staff  can  be  em- 
ployed in  dealing  with  both  electricity  and  gas.  On  the  other 
hand,  if  an  undertaking  reaches  any  considerable  size,  it  is 
probably  better  that  the  conflicting  interests  should  be  quite 
separate,  f  jr  the  greatest  progress  is  generally  made  where 
there  is  keen  competition. 


Co-operation  Between  Engineering  Institutions. 

Tno.SE  wlio  qu'.'siioii  either  the  advisa!ii!iry  or  prai-liiMlniity 
of  active  co-operation  between  our  engineering  institutions  are 
advised  to  study  the  results  which  have  been  obtained  by  such 
cc-operatioii  in  the  United  States.  After  1 2  years  the  Americaa 
Society  of  (!ivil  Engineers  has  c'ecidod  to  cc-oporate  with  the 
United  Eugineeriug  Society  and  to  herome  one  of  the  founder 
societies  witii  a  one-f(  iirth  i.iterest  in  th<'  Engineering  Societies' 
Building.  The  library  of  the  "  Civiis  "  is  to  he  added  to  the 
Engineering  Societies'  library,  and  tlte  wliole  is  to  be  con- 
ducted as  one  public  libiary  under  the  management  of  the 
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Vnited  Engineering  Society.  The  American  Society  of  Civil 
Enoineers  is  to  be  complimented  in  making  what  we  consider 
to  be  a  wise  decision,  and  beyond  question  such  co-operation 
will  E«ne  to  strengthen  the  voice  of  engineers  in  the  United 
States.  That  our  engineers  stand  in  need  of  similar  co- 
cpewrion  has  been  made  evident  daring  the  last  vwo  years, 
and  in  -ome  quartets  the  view  is  held  that  the  close  prjximity 
of  the  HousfS  of  Parliament  acts  as  a  "  deadening  haid  "  on 
our  Epirineering  Institutions.  To  enable  the  latter  to  make 
pfii;ri-s5  and  to  add  to  the  dignity  of  the  profession  we  would 
liave  rliem  uproot  prejudice  and  work  hard  and  work  together. 
It  must  iie  humiliating  to  many  of  oi^r  engineers  to  feel  that  the 
Institutions  and  Societies  to  which  they  belong  are  regarded 
by  the  people  "  over  the  way  "  as  a  species  of  glorified  trade 
union,  and  as  such  to  be  ignored  or  given  little  encouragement. 


Compulsory  Use  of  Electricity- 
Is  un  addreas  to  the  Birmingham  Association  of  Mechariical 
Kngi^'-<r',  Mr.  R.  A.  CHATTOf  k  complained  that  the  very  slo\\ 
deveJDpnient  of  the  electric  supply  business  in  the  past  did 
not  hold  out  much  hope  of  any  real  progress  being  made  by 
natural  development.  We  believe  that  Mr.  Chattock  is  a 
bttip  too  TTiode.it.  Although  the  development  in  many  cases 
h»-  ""'■  bei> J  slow,  in  the  industrial  tcwns  the  develop- 

ai'  ■■  last  decade  has  been  fairly  satisfactory,  and 

in  as  even  bee.i  phencmenal.     Compulsion  at  its 

l»-  '  ">rd,  and  we  doabt  whether  seme  form  of  com- 

pul- ..-^'Stcd  by  Mr.  CHATTorK,  will  help  to  accelerate 

*W.riral  devlopment  in  such  a  way  as  to  be  beneficial  to  the 
in«lu«tr>'.  It  if  not  9<i  much  the  fault  of  the  small  station  ar.d 
ttw  Uck  of  initiative  on  the  part  of  electrical  engineers  as  the 
•bsi-t'l  n-?tnciions  that  have  been  imposed  by  the  State  that 
•«r«junt»  for  the  slow  rate  of  prcgress.  And,  in  spite  of  these 
re*tnriir>f)ii.  in  many  industrial  areas  it  has  been  found  ncces- 
»»f  '<•  adopt  the  electric  drive  on  account  of 

•  I-  1.  Had  facilities  to  be  granted  for  the 
•''■  intrj-  into  u  i.umber  of  areas,  with  rela- 

•  •'  ■'  pcwer  stations  of  large  size,  and  had 
i'"  'i  lojlierj'  proprietors  supplying  coal  to 
•'  ■  ■  qucMiionot  con'])elliiig  peoi)le  to 
U'  •<<•.  The  (lifficilty.  we  venture  to 
'■  th  thedemand.  Wo  already  have 
'''  .d  «ome  of  sLncklcs  imposed  by 
>V'  '  'liii'j'hLily  adminiiitratoni  must  be  removed 
"                          a  fair  <hjince  to  our  manufattturers. 


Research  Extraordinary 


•  K  II  .iKi^  II  MiL'L'iHtion  which 

•  '■  iiapjen 

Nightly  nug- 
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Memorial  to  Sir  William  Ramsay.— -A.  meeting  tojconsider 
the  steps  to  be  taken  to  raise  a  memorial  to  the  late  Prof. 
Sir  William  Ramsay  will  be  held  at  University  College,  London, 
on  the  31st  inst..  at  4.30  p.m.  After  the  meeting,  the  Director 
of  the  University  College  Chemical  Laboratories,  Prof.  Sir 
Norman  Collie.  F.R.S.,  will  deliver  a  memorial  lecture  on  "  The 
Scientific  Work  of  Sir  William  Rams^iv."  at  .5..30  p.m.  ^^8^ 

Complex  Quantities  in  Alternating-Current  Theory. — in 

our  issue  of  September  29th  we  published  a  note  summarising 
a  Paper  read  by  Mr.  N.  S.  Diamant  before  the  American 
Institute  of  Electrical  Eughieers  upon  the  use  of  the  operator 
j".  Mr.  C.  Turnbull  calls  our  attention  to  the  fact  that  he 
suggested  the  use  of  fractional  powers  ofj  in  the  way  described 
last  year.  The  letter  of  Mr.  Turnbull  dealing  with  this  subject 
will  be  found  in  The  Electriciax  of  April  9,  1915. 

Lifting  Magnets  for  Unloading  Vessels. — Electric  lifting 
magnets  have  been  used  for  some  time  at  the  docks  on  the 
American  Lakes  for  unloading  pig-iron,  but  until  this  year  none 
of  the  vessels  carried  such  magnets  :  the  65  lb.  chunks  of  metal 
were  handled  by  hand.  The  Charcoal  Iron  Co.  has.  however, 
now  purchased  a  lake-freighter  and  mstalled  on  board  three 
36-in.  circular  type  magnets.  The  new  method  was  first 
applied  at  the  Ashland  Docks,  Wis.  The  net  weight  of  pig- 
iron  lifted  with  all  three  magnets  workmg  is  4,500  lb.  It  is 
stated  that  the  entire  cost  of  loadmg  a  cargo  of  2,000  tons  is 
now  only  £20,  whereas  the  cost  with  hand-labour  would  have 
been  £1("X)  to  £120. 

Bakery  and  Electrical  Engineering  Laboratory. — A  recent 
issue  of  the  "  ArcliUect's  and  Builder's  Journal  ""  contains  an 
account  of  the  new  Bakery  and  Electrical  Engineering  Labora- 
tory at  the  Cardiff  Teclmical  Institute.  The  laboratory  will 
be  used  for  demonstrations  of  bakery  including  the  prepara- 
tion of  bread  and  confectionery.  Gas  and  electricity  are  avail- 
able, and  a  feature  is  the  arrangements  of  the  switchboai'd  so 
that  all  connections  can  be  easily  followed  by  the  student.  The 
room  receives  continuous  roof  light  by  day  and  is  lighted  with 
indirect  arcs  by  night ;  no  doubt,  in  selecting  the  latter  method 
of  illumination  consideration  has  been  paid  to  the  correct 
ob,senation  of  tints  of  the  materials  treated,  on  which  judg- 
ment in  bakery  largely  depends. 

Electric  Pumps  in  Mines.-  -According  to  the  '■  Mining  and 
Scientific  Press  "'  (San  Francisco)  electric  pumicing  is  being 
largely  installed  in  tiie  mines  of  Michigan.  Thus  in  one  case 
a  motor-driven  iiorizontal  plunger-pump  with  a  capacity  of 
125  gallons  per  minute  is  now  u.sed,  while  in  another  mine  two 
motor-puni))s  with  a  cond)ined  capacity  of  22t)  gallons  per 
niinuti-  have  been  adopted.  The  lollowing  figures  are  given 
for  the  comjiarutive  maintenance  costs  of  eight  centrifugal  and 
steam  pum])8  during  one  year  in  one  of  these  mines  : — 

Electric  Coitrifugal.  Stcniii. 

Shoi,  Inliour     S717         S7G0 

Lnlioiir  on  piinipK    0!lO         590 

SupplifH   rm        2,021 

Sl.niO         S,3371 


In  this  case  eucii  of  the  j)\niiiis  hud  a  rated  capacity  ot  900 
gullonH  per  niijnite.  One  advantage  of  the  ceiitrilugal  jiump 
l^  that  the  flow  of  water  cuu  lie  readilv  regulated  within  wide 
liiiiitH. 

Variable  Self  and  Mutual  Induction.  -  A  recent  .seientilie 
I'aper.  Iiy  .Mi-HHrH.  II.  li.  MnHiksuiiil  K.  I'.  Weaver,  of  the  Mureau 
of  Standards,  oullinen  the  devehipment  of  a  new  foini  of 
inulninielit  for  varying  the  Nelf-induetuiiee  of  a  circuit,  or  the 
mutual  inductance  between  two  ciicuitK,  It  con.sists  of  two 
jiaiiH  of  fi.\e(|  ciijIn  held  in  Hlulionary  ehonite  discs,  between 
whwh  a  thiid  disc  carrying  two  coils  is  arranged  to  be  rotated. 
The  foini  and  the  sjiacing  of  the  coHh  were  determined  so  as  to 
cecure  the  followinK  adviinl4»go«  :  («)  Hj^ji  ratio  of  inductance 
to  reHi»lan<-e  ;  {!>)  m-ule  divwinnH  „(  uniform  leiigili  reading 
directly  in  unitH  o(  induclanre  ;  (c)  astatic  anangemeiit  ><{  the 
coiU,  which  reduccH  the  liability  of  errors  caused  by  the  proxi- 
mity of  other  iimtrutiiento  or  of  conductors  carrviiig  currents. 
Hiagramn  and  diilu  are  given  from  which  instniinents  of  this 
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type  can  be  designed  foi  given  uses.  Comparison  is  made  of 
the  new  instrument  and  of  some  other  older  forms  of  variable 
inductor,  including  the  Ayrton-Perry. 

Extraction  of  Radium.— A  bulletin  issued  by  the  Depart- 
ment of  tlie  Interior,  Washington,  describes  the  extraction  and 
recovery  of  radium,  uranium  and  vanadium  from  camotite. 
The  report  was  prepared  in  co-operation  with  the  National 
Eadium  Institute,  which  was  formed  shor-tly  after  1912  with 
a  view  to  conservuig  the  ores  containing  radium  in  the  United 
States.  The  discussion  of  various  methods  of  treating  radium 
ores  and  measuring  radio-activity  are  very  full,  the  whole 
report  occupying  over  100  pages  and  provided  with  index  and 
bibliography.  As  a  result  of  experiments  over  several  years, 
the  average  cost  of  one  gramme  of  radium  element  works  out 
to  S.37,599  (£7,520).  On  the  other  hand,  for  several  years  the 
market  price  has  been  in  the  neighbourhood  of  $120,000 
(£24,000)  per  gramme  of  radium  element.  It  is  not  anticipated 
that  for  some  time  to  come  diminution  of  cost  of  extraction 
will  materially  lower  this  price.  The  amount  of  radium  in 
Nature  is  very  small,  and  the  case  is  analogous  to  that  of  gold 
and  other  precious  materials,  which  occur  only  in  such  small 
quantities  that  improved  methods  of  extraction  do  not  readily 
alTect  their  market  value. 

A  Ministry  of  Science. — That  those  who  live  by  science  are 
not  enthusiastic  over  the  proposal  that  the  State  should  be 
responsible  for  the  administration  of  scientific  matters  is  evi- 
dent from  the  following  note  in  the  "  Journal  of  Chemical 
Technology  "  :  "  With  the  proposal  that  a  Ministry  of  Science 
should  be  formed  we  have  little  s}-mpathy.  It  is  distinctly 
undesirable  that  the  State  should  be  put  into  the  position  of 
being  able  to  control,  or  to  interfere,  in  the  administration  of 
scientific  matters.  Moreover,  nothing  could  be  done  by  a 
Ministry  of  Science  that  could  not  be  more  efl'ectively,  quickly 
and  more  cheaply  accomplished  by  a  representative  body  of 
scientific  men  themselves.  Government  departments  are  all 
stereotyped  in  their  methods  and  there  is  no  reason  to  expect 
that  the  proposed  Ministry  of  Science  would  prove  an  excep- 
tion to  the  rule.  It  is  impossible  to  associate  red-tape  with  the 
advancement  of  science,  and  as  the  Ministry  would  necessarily 
be  invested  with  a  large  measure  of  authority  it  would  almost 
certainly  be  found  to  be  much  less  a  benefit  than  an  actual 
obstacle  to  progress."  We  compliment  the  Institution  of 
Chemical  Technologists  on  its  outspokenness. 

High-Frequency  Spectrum  of  Tungsten. — A  Paper  on  this 
subject  was  contributed  to  the  "  Proceedings  "  of  the  National 
Academy  of  Sciences  by  Messrs.  A.  W.  Hull  and  M.  Rice.  The 
spectrum  of  tungsten  at  voltages  up  to  150,000  has  been  studied, 
and  photographs  are  given  showing  the  first,  second  and  third 
order  reflections  of  the  Ka  and  K(i  lines.  The  position  of  the 
K  lines  in  relation  to  the  general  radiation  at  various  voltages 
has  been  studied  by  means  of  the  ionisation  chamber  and  is 
shown  on  curves  of  intensity  for  seven  voltages  between  40,000 
and  103,000.  The  lines  first  appear  at  80,000  volts,  increasing 
in  intensity  with  rising  voltage.  Kossers  quantum  relations 
between  the  frequencies  of  K  and  L  Lines  hold  true  for  the 
tungsten  Unes.  All  the  lines,  mcluding  tungsten,  can  be  ex- 
pressed by  the  empirical  formulre  : 

;'a=l-64xl0'^\'2-'"  for  the  a  lines 
;'/S=l-56  XlQi^A' 2-15  for  the  /?  lines, 
where  y  is  the  frequency  and  N  the  atomic  nuniboi'.  The 
shortest  wave-length  observed  was  0'08  A.U.  The  propor- 
tionality between  frequency  and  voltage  observed  by  Duane 
and  HuJit  holds  accurately  uj)  to  100.000  volts  and  less  accurate 
measurements  indicate  its  constancy  up  to  150,000  volts. 

World's  Largest  Direct  Current  Station.-  Accorduig  to  the 
"Electrical  World,'  the  ])()wer  plant  row  installed  at  the 
Detroit  works  of  the  Ford  Motor  Co.  (U.S.A.)  is  considered  to 
be  the  largest  purely  direct-current  installation  in  the  world. 
The  plant,  when  completed,  will  consist  of  14  6,(100  h. p.  and 
one  4,000  h.p.  reciprocatmg  engires  of  the  composite  gas-steam 
type,  and  one  1.5(10  h.i>.  .steam  engine.  These  arc  connected 
to  250-volt  dir.'(t-currcT-t  Crocker- Wheeler  gereratora  of 
4,(K)0k-w.,  2,500  kw.  and  1,000  kw.  res])ectively,  operated  in 


parallel  and  giving  the  station  a  maximum  ratmg  of  65.000  kw. 
The  paraUellmg  of  these  large  units  necessitates  special  arrange- 
ments, a  feature  being  the  provision  for  transferring  the  load 
of  any  rmit  from  the  gas  to  the  steam  side  should  the  action 
of  the  gas  engine  become  irregular.  Another  feature  is  the 
regulation  of  the  voltage  of  all  the  generators  from  a  cen- 
tralised control  board  by  means  of  I-T-E  motor-operated  field 
rheostats.  The  switchboard  is  424  ft.  long,  and  contains  222 
panels,  about  165  tons  of  copper  being  used  between  station 
switchboard  and  distribution  centres.  More  than  8,000 
machines  are  operated  over  a  floor  area  of  47-5  acres  from  a 
distribution  system  requiring  178  feedei-s. 

Linking-up  the  Engineering  Societies.— The  August  ■  Pro- 
ceedings "  of  the  American  Society  of  Civil  Engmeers  contains 
the  final  agreement  between  the  governing  board  of  that 
society  and  the  United  Engineering  Society,  imder  which  the 
former  becomes  one  of  the  foimder  societies,  and  acquires  the 
ownership  of  a  one-fourth  interest  in  the  Engineering  Societies' 
Building  at  New  York,  with  the  ground  on  which  it  stands. 
The  building  is  to  be  enlarged  by  the  addition  of  three  more 
stories,  making  a  total  height  of  15  stories.  The  building 
committee  has  awarded  the  contract  for  the  preliminary  struc- 
tural work,  and  the  contractor  began  work  on  August  1st. 
The  American  Society  of  Civil  Engineers  is  to  pa}-  the  cost  of 
adding  these  three  additional  stories,  provided  the  cost  is  not 
in  excess  of  £50,000,  in  which  case  the  balance  wiU  be  paid  by 
the  United  Engineering  Society.  The  library  now  owned  by 
the  American  Society  of  Civil  Engineers  is  to  be  added  to  the 
Engineering  Societies'  library,  the  whole  to  be  conducted  as  one 
pubUc  library  imder  the  management  of  the  United  Engineering 
Society.  Suitable  changes  have  been  made  in  the  constitution 
and  by-laws  of  the  United  Engineering  Society,  so  that  the  four 
societies  stand  on  an  equal  footing  in  it,  exactly  as  would  have 
been  the  case  had  the  American  Society  of  Civil  Engineers 
joined  the  other  three  societies  in  the  building  entei-prise  12 
years  ago. 

Greater  London  Linking  Up  Scheme.— At  a  meeting  of  the 
Joint  Committee  of  Engineers  appointed  b}-  the  Engineers' 
Committee  of  the  Conference  of  Local  Authorities  in  Greater 
London  owning  electricity  midertakings,  held  at  the  Institution 
of  Electrical  Engineers  on  the  13th  inst.,  Mr.  J.  S.  Highfield 
(Metropolitan  Electric  Supply  Co.)  stated  that  the  National 
Power  Supply  Joint  Committee  did  not  propose  to  convene 
a  committee  for  Greater  London  area,  as  they  hoped  that  the 
Committee  appointed  by  the  conference  would  act  in  con- 
jimction  with  the  National  Committee. 

It  was  resolved  that  "  A  formal  notice  be  sent  to  the  secretaries  of  tho 
National  Committee  stating  that  a  conference  had  been  formed  of  repre- 
sentatives of  private  and  public  interests  to  consider  the  best  method 
of  linking  up  generating  stations  in  Greater  London  area."  The  Joint 
Committee  is  constituted  as  follows  : — 

Companies. — Charing  Cross.  West  End  &  City  Electric  Supply  Co., 
City  of  London  Electric  Lighting  Co,,  County  of  London  Electric  Supply 
Co,,  Kensington  &  Knightsbridge  Electric  Lighting  Co,,  London  Electric 
Supply  ('ori)n..  Metropolitan  lilcctric  Supply  Co,  and  the  Westminster 
Electric  Su])ply  Corpn, 

Miiiiicij}(ihli'-ii. — Messrs,  G.  G,  Bell  (Hammersmith).  F.  A,  Bond 
(Battersoa),  E.  Calvert  (FinclUey),  A.  C,  Cramb  (Croydon),  L.  L.  Robinson 
(Hackney)  and  W.  C,  P,  Tapper  (Stepney), 

Olhtr  Heprest nlaliits. — Mr,  C,  A.  Baker  (Lon<lon  County  Council), 
Mr,  E.  T,  Rutliven  Murray  (North  Metropolitan  Power  Sup}ily  Co,) 
and  Mr.  H.  W,  I-'irlh  (Great  Eastern  Railway),  with  Messn*.  K.  .1,  Walker 
(St.  Janu'sW-  I'all  .Mall  Co. )  aiul  ("red Tail  ( I'niilai).  joint  hon.  .•^ooretiirios. 

Correction  of  Echoes  and  Reverberations  in  an  Audi- 
torium.- Some  interesting  experinu'nts  on  the  acoustic  pro- 
perties of  an  auditorium  are  described  by  Messrs.  F.  R.  Watson 
and  J.  M.  White  in  a  recent  bulletin  issued  by  the  University 
of  Illinois.  In  the  auditorium  at  this  university  eclioes  and 
reverberations  had  given  troul>le,  and  for  several  years  experi- 
ments have  been  in  progress  with  a  view  to  ascertainitig  their 
cause.  Various  devices,  sounding  boards,  wires  spanning  the 
building.  &c.,  were  considered,  but  it  was  decided  that  the  most 
hopeful  method  of  cure  was  to  cover  portions  of  tho  walls  with 
material  capable  of  ab.sorbing  sotuid.  The  acoustic  pro- 
perties o£  the  room  were  tirst  studied  by  tracing  the  path  pur- 
suetl  by  a  small  btmdle  of  sound  transmitted  in  a  given  direc- 
tion, and  observing  what  became  of  it  after  rellection.     The 
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most  conclusive  resiUts  were  obtained  by  using  as  a  source  of 
sound  a  hissing  arc  backed  by  a  reflector.  In  tliis  way  the 
chief  surfaces  giving  rise  to  echoes  were  quickly  noted.  L  Iti- 
mat*lv  a  considerable  proportion  of  the  wall-area  was  padded 
with  special  sound-absorbing  felt,  mounted  on  ribbing,  so  as  to 
stand  awav  from  the  wall.  In  this  way  the  mconvenient 
echoes  were  almost  entirelv  eliminated,  and  the  reverberations, 
or  ur.due  prolongation  of  sound,  were  also  much  reduced. 
Experience  has  shown  that  the  time  of  reverberation  (which  is 
calculated  from  the  formula  <=0-164T;a,  where  r=volume 
of  the  room,  and  a  the  total  absorbing  power  of  its  surfaces) 
should  not  exceed  about  1-8  securds  for  good  acoustic  results. 
The  use  of  sound  absorbing  padding  for  the  walls  of  a  room 
was  recommended  many  years  ago  by  Lord  Eayleigh.  But 
apart  from  this,  the  shape  of  the  room  ard  its  volume  m  relanon 
to  the  sound  produced  deserve  study.  In  general  a  room 
which  is  entirelv  suited  to  the  voice  of  an  average  speaker  is 
not  adapted  for  loud  organ  music.  Jager  has  suggested  that 
the  ratio  S,  H'  (where  S  is  the  total  surface  of  walls,  furniture, 
fixtures.  &c.,  exposed  to  the  sound,  and  W  the  volume  of  the 
Intenor)  should  be  large,  in  order  to  obtam  good  acoustic 
r«-sults.  This  ratio  is  least  for  a  sphere  ;  poor  results  may, 
.1  ...  ; ,.  expected  from  halls  that  are  appro.ximately 
.  in  section.  Generally  speaking,  curved  surfaces, 
,:  .,r..'  less  satisfactory  than  plane  walls,  as  they  tend 

to  cfc»i«;  undesirable  concentrations  of  sound.  ^  entilation 
openings,  on  the  other  hand,  are  sometimes  serviceable  in 
diminishing  echoes  and  reverberation. 


OBITUARY. 

\,T,(j>. — Tr.e  iollr.wjiig  di-iiil.8  in  action  or  of  wounds 

■  -inT   P.fir  I,    V.n\  fR.E.).  who  was  killed  on  the  eve  of 

f  the  Electrical  Engineers'  Coqjs  at 

'intil  tho  outbreak  of  the  war.     Ho 

:  1.1.  II'- 1,-'     1     1,    .si.i'r.    lit  yean*  of  Bge.   who  ha.s  died  of 
WM  Ml  minnwriiid  ntudcnt  at  Arm«lrong  College  when  war  was 

■'     '      ■    ^n.ith  (Uuke  of  Wellington's 

J.'i  yearv  of  ii(;e.      He  wa.s  a 

Nnnlwirji  (JmnimarSihool. 

'  I!i'gl.)  who  ha.s  been 

ljver]M,ol  ('oriK)ra- 

■iiV. 

]'.i>.,i  in  the  Button  e'.ec. 

'1  IH,  formerly  a  Blackburn 


An  estimating  clerk  is  wanted  by  a  leading  firm  of  electric  accu- 
mulator makers  for  their  London  office.     See  an  advert iaemeut. 

An  advertiser  requires  a  foreman  thoroughly  conversant  with  the 
manufacture  of  electrical  resistances. 

A  chief  engrnoer  is  required  for  the  Port  of  Dublin.  Must  have 
experience  of  management  of  electrical  and  steam  and  dredging 
plant.  Applications,  stating  salarj-  required,  &c.,  to  the  Secretary, 
Dubl  n  Port  and  Docks  Board,  by  Oct.  26.^  - x^-!^':.\^'fw\  -.^   .f    ,  .., 

An  engineer  with  experience  of  steam  and  electrical  plant  is 
required  for  Parle  Prewett  Asylum.  Forms  of  application  from  the 
Clerk  of  the  Hampshire  Joint  Asylums  Visiting  Committee,  The 
Castle,  Winchester.     Applications  by  10  a.m.  Oct.  30. 


,c«  (>(ut>*V-U). 


PERSONAL. 

i.|i<>iriteil  .Mr.  .stephenHon  Kent  to 

I  alMHir  Supply,  and  Mr.  I'.  Wollf 

■    r     to  Ihp  .Miiiintry.  , 

:.    nitiiiK  niunagcr  of   (he 

<  nl,  liiui  jUNl  I  CH'ii  pmniiiled 

iiiiit)  uti  itlli*  in  tl.c  near  Kant,  und  wiih 

e  flritriral  (rnKinnr  to  H«>tlwii-y('<jed 
II  M.  U  tvv*.  nn<l  during  htii  nlwcnir  Mr. 
I  <u  pfigitm-r. 
l.\  )    'Vhe  foll<<wuiKa|i|i<,iiilniciitii  liiivo  Ici'ii 

.,.,„.•  i«       ^v.iifvl  limit,   iti^nip    l>ul.)   II,    I,. 
I«-  .Sr<imil  l>pul«iiwil  ami    liwiip. 

.    •    n.  KllbJliulmSiKniHl.l^nilonant 


APPOrWTBIENTS  VACANT  AND  FILLED. 


liur»U(li    t>|r 
'«t*,  (ilrlr  . 


■'"Ill   <..f|,.,n. 
(Mr    ('.   II. 

.  'Iri>lll.      Str 


Mr.  C.  W.  Saddington  has  been  appointed  burgh  electrical  engi- 
neer of  Oban  in  succession  to  Mr.  D.  McLennan,  who  has  resigned. 

Mr.  Targctt,  of  Llanrwst,  is  acting  as  electrical  engineer  at  Bettws- 
y-Coed  while  Jlr.  W.  Bangor  Jonei;  is  serving  with  H.M.  Forces. 


INSTITUTIONS  AND  SOCIETIES. 


Institution  of  Electrical  Engineers.— The  opening  meeting  of  the 
session  Utlli-I7  will  take  ])lace  on  Thursday,  November  9,  1916,  at 
8  p.m..  wl.en  the  premiums  awarded  for  Papers  read  or  published 
during  the  past  sessicn  will  be  presented,  and  the  eighth  Kelvin 
lecture,  ""  .Some  Aspects  of  Lord  Kelvin's  Life  and  Work,"  will  be 
delivered  by  Dr.  Alexander  Russell,  vice-iJiesident. 


ARRANGEMENTS  FOR  THE  WEEK. 


FKIDAY,  Oct.  20tli  (to  day). 

iNSTirrTinN  OF  Mechaxical  Enqineeks. 
6  fDii.     M  the  Institution  of  Civil  Engineers.     Paper  on  "  Trials  on 
a  D'esel  Engine,  and  ."Applications  of  Energy  Diagrams  to  Obtain 
Heat  Balance,"  by  the  late  Lieut.  Trevor  Wilkins,  M.Sc.,  to  be 
presented  by  Prof.  Burstall. 
M  'NBAY.  Oct.  23ra. 

Western  Local  SEOa'iox,  iNSTrrcTioN  oi-  Electkical  Enoineers. 
0.10  v.m.     At  the  Lesser  Hall  of  the  Merchant  \'enturers'  Technical 
College.     Addresses  by  the  President.  Mr.  C.   P.  Sparks,  and 
by  the  Chairman,  Prof.  D.  Robertson. 

Institction  of  Electrical  Engineers,  Western  Loc.u.  Section. 
.5. 10  p.m.     .4t  tho  Merchant  Venturers'  Technical  College,  Bristol. 
.An  address  will  be  delivered  by  Piof.  D.  Robertson. 
TUESDAY,  Oct.  24tll. 

Institution  of  Civil  Exginkebs. 
5.30  p.m.     The   24th    "James    Forrest"   Lecture,   cntitlcil    "The 
Developnien'  of  Appliances  for  Hnndling  Raw  Jlatcrials  and 
Merchandise  at  Ports  and  other  Large  Centres  of  Traffic,"  will 
bo  delivered  by  Sir  John  Parser  Criflith. 
FKIDAY,  Oct.  27tll. 

PnysioAi,  Society. 
a  p.m.     Meeting     at    the     Impcral     College     of     Science,    South 
Kc'iiHingtou. 


Ist  LONDON  ENGINEER  VOLUNTEERS. 
Oflicor  Commanding,  Ijeut.-Col,  ('.  B.  Clay,  \'.D. 
Onion  for  the  Week. 
Onii-er  for  tho  Week.— Platoon  Conimunder  H.  de.  I".  Hirkott. 
Next  for  Duly,. —  Platoon  Conimunder  N.  E.  Brown. 
.Miinilay,   Orl.  2  Ird.     Tecluiieal  for  Platoon  No,  9   at  Regency .stioot; 
.Sipiiid   and    I'latoon    Drill,    Platoon    .\o.    10 ;     Signalling   Classes ; 
|{e.riiit»'  Drill  (\.2r,.H. 
Tuiwday.  tlel.auii.     .School  of  Anns,  0-7  ;   U'eturo7.l5:   "  The  Meaning 
of  and   Nii(e»»ily  lor  Drill."   by  Cumpany  Commander  Ploming  : 
Kaiigr  I'raelice. 

Wed Uy,  Oel.  I'Mh.      liiBtruetumal  r!l««i,  ,'5.4.'):   Platoon  Drill,  Platoon 

N".  H  ;    Mange  I'nietioe. 
Thuruliiy,  Del.  a<llli       Platoon  Drill,  Platoon  No.  7  ;    Range  Praetico. 
I'ridny.    (I<l.    :j7tli.    -Teehnlcal   for    Platoon    No.    10,    Pegency-strcot ; 
Si|iiiid  and  Plaloon  Drill.  No,  1> ;   Sigimllini!  Cloaa  ;    Kecrniut'  Drill, 
II  2.->.H.2.'., 
Haluhlav,  (let.  2Hth.    -tjenenil  Pnraile  2.40.  uniform,  for])rill  ■   Hecniils" 

Unll.  :i.(l. 
Huiiday.  flil.  21Mh.  Kiilrenehlng  at  Olford  Parade  Victoria  (.S.li.  &  C. 
Ilnilwny).  Hooking  (Hllee  M.4na,m.  ;  Cnlform  haversacks,  water 
bolili--.;  nddilay  ration  to  Iw  carriiKl  ;  railway  vinichers  will  be 
pr..vi<liMl. 
•Munki'try.  Kor  all  Coinpanien,  «rr  Nr)iic(.  ami  T«bl«8  A  and  It  al  lli>»d. 
<pmrt*»rT».  ^ 

SOTK       I'nli tlierwi»e    Indii  olid    all  drill-    \<- .    will    take   place    al 

l|endi|Uart<'r«. 
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PRESIDENTIAL  ADDRESS  TO  THE  BIRMINGHAM 
ASSOCIATION  OF  MECHANICAL  ENGINEERS.* 

BY  R.  A.  tllATTuCK. 

The  present  altered  conditions  of  working  will  deeply  affect  the 
engineering  industries  after  the  termination  of  war.  There  may  come 
a  period  of  disorganisation,  but  this  will  probably  not  be  of  long 
duration,  if  the  efforts  of  manufacturers  are  concentrated  on  develop- 
ing the  trade  of  the  country,  and  organising  their  industries  on  scien- 
tific lines.  Full  advantage  must  be  taken  of  economies  suggested  by 
scientific  research. 

Research  work  is  very  expensive  work,  and  manufacturers  often 
find  it  difficult  to  afford  the  cost  of  such  work,  unless  they  are  work- 
ing on  a  very  large  scale.  In  such  cases  industrial  combinations  of 
groups  of  manufacturers  would  he  helpful.  It  would,  however,  be 
the  wTong  policy  for  a  great  number  of  research  laboratories  to  be 
installed,  leading  to  duplication  of  work. 

Central  reseaich  laboratories  should  be  installed,  each  one  dealing 
with  some  spscial  branch  of  the  manufacturing  industry,  where  the 
best  brains  available  for  the  purpose  could  be  concentrated.  These 
laboratories  would  probably  have  to  be  placed  under  Government 
control,  but  they  should  be  maintained  by  the  firms  interested  ; 
possibly  by  some  form  of  annual  contribution  proportionate  to  the 
turnover  of  such  firms.  Any  special  problems  that  recjuired  develop- 
ing could  then  be  referred  to  these  laboratories  for  investigation. 
The  whole  question  is  one  of  great  national  importance,  and  Govern- 
ment control  would  be  justified.  But  financial  assistance  from  the 
Government  is  rather  to  be  deprecated  ;  those  who  benefit  by  the 
results  should  be  asked  to  pay,  and  pay  liberally,  for  what  is  done  in 
their  interests. 

Another  very  important  matter  that  will  affect  the  engineering 
industry  is  the  employment  of  labour.  As  a  result  of  the  ])resent 
shortage  of  men,  women  have  been  employed  to  a  large  extent  in 
engineering  works.  Whilst  a  certain  number  of  these  may  remain, 
I  do  not  think  that  this  will  be  so  to  any  very  great  extent.  One 
hears  of  many  young  women  who  have  entered  works  being  very 
anxious  to  leave  and  go  back  to  their  own  occupations,  but  owing 
to  the  rule  in  controlled  undertakings  that  employees  who  leave 
without  permission  cannot  enter  other  employment  within  a  period  of 
six  weeks,  they  are  prevented  from  doing  so. 

The  high  wages  that  now  prevail  in  engineering  works  will  prob- 
ably continue  to  a  large  extent.  There  is  no  objection  to  this  if  the 
workmen  will  do  good  work  for  the  money  they  receive.  Unfortu- 
nately, in  the  past,  many  workmen  have  seemed  to  strive  to  do  as 
little  as  they  can  for  what  they  earn,  and  if  this  spirit  is  allowed  to 
continue,  effective  competition  with  foreign  countries,  where  such 
conditions  do  not  obtain,  will  be  almost  impossible.  Capital  and 
labour  cannot  do  without  each  other,  and  some  .scheme  should  be 
devised  by  which  they  can  be  of  mutual  assistance,  in.stead  of  being, 
as  at  present,  inclined  to  be  antagonistic. 
.  In  order  to  compete  successfully  with  foreign  competition,  the 
greater  productive  power  of  the  workmen  is  not  the  only  condition 
necessary.  In  addition,  manufacturers  must  exercise  greater  eco- 
nomy in  methods  of  production.  Perhaps  the  most  important 
economy  that  can  be  effected  is  in  connection  with  the  supply  of 
power  required  to  dri\c  their  works. 

In  a  report  of  the  Royal  Commission  on  Coal  Supplies  in  190o, 
Sib.  of  coal  per  hor.se-power-hour  was  stated  as  the  average  con- 
sumption of  industrial  concerns  in  producing  their  own  power.  In 
the  most  modem  electric  power  stations  this  figure  could  be  reduced 
by  about  one-half. 

An  economy  of  50  per  cent,  in  the  coal  u.'-ed  for  driving  our  fac- 
tories would  justify  strong  measures  being  taken  to  make  it  obli- 
gatory upon  numufacturers  not  to  waste  coal  by  the  present  inctii- 
cient  methods. 

A  committee  of  the  British  Association  has  been  appointed  to 
ipquire  into  and  report  upon  this  question,  with  a  view  fo  coal 
economy  and  smoke  prevention.  Tlie  deliberations  of  this  com- 
mittee so  far  as  they  have  gone,  lead  one  to  believe  that  the  greatest 
economy  in  the  use  of  coal  can  be  obtained  by  gasifying  it  and 
recovering  its  valuable  by-products.  This  must  he  done  on  an 
enormous  scale  to  be -really  effective.  Individual  manufacturers 
could  not  do  this  nearly  so  economically  as  if  the  whole  of  the 
coal  used  in  the  country  were  treated  at  certain  <onvenient  centres. 
The  number  of  processes  involved  is  considerable,  and  the  handling 
of  each  by-product  would  practically  I'l.  a  busine.sa  in  itself.  The 
capital  cost  involved  M'ould  bo  heavy,  and  could  only  bo  made 
remunerative  by  working  the  process  on  a  very  large  scale.  Hut  if 
only  for  the  proper  conservation  of  the  available  coal  supplies  in  Iho 
country,  such  a  .mlicme  should  be  developed. 

The  transformation  of  the  energy  in  Iho  coal  into  elec^trleal  energy 

•  Abstract  of  an  address  dolivored  October  7th. 


is  the  one  link  that  renders  a  scheme  of  this  kind  possible,  because  if 
all  the  coal  consumed  in  the  country  is  so  treated  at  certain  centres, 
the  energy  produced  would  have  to  be  transmitted  all  over  the  coun- 
try for  use  wherever  it  was  required.  The  only  way  of  doing  this 
with  a  reasonable  capital  expenditure  is  electrically, 
li  The  plants  would  have  to  be  instaUed  as  near  to  the  great  coal 
centres  as  possible,  having  due  regard  to  a  sufficient  supply  of  water 
being  available  for  condensing  purposes.  This  is  an  important  con- 
sideration, and  may  necessitate  placing  them  within  reach  of  the  sea 
or  on  tidal  rivers.  If  cooling  towers  are  used  roughly  three-million 
gallons  of  water  per  day  are  evaporated  per  100,000  kw.  of  plant 
installed,  so  that  a  station  of  800,000  kw.  would  evaporate  all  the 
water  that  comes  into  Birmingham  from  Wales  each  day,  if  it  could 
be  made  available.  From  this  it  is  evident  that  an  inexhaustible 
supply  of  water  is  a  jirime  necessity. 

A  commencement  in  this  direction  has  already  been  made.  In 
Yorkshire,  coal  is  being  gasified  at  the  pit;  the  gas  is  being  used  for 
firing  steam  boilers  and  producing  electrical  energy  ;  sulphate  of 
ammonia  is  being  recovered,  and  coke  is  being  produced.  The 
Corporation  of  Brighton  are  now  considering  a  somewhat  similar 
scheme,  although  in  this  case  the  by-products  are  to  be  handled  by  a 
company,  who  are  proposing  to  sell  the  gas  to  the  Corporation  for  iise 
in  their  generating  station. 

Energy  in  an  electrical  form  can  be  economically  transmitted  at 
high  pressure  over  very  great  distances  by  means  of  overhead  trunk 
lines,  and  it  can  be  conveniently  transformed  to  a  lower  pressure  and 
distributed  wherever  required.  Electrical  energy  can  now  be  effi- 
ciently applied  to  practically  all  purposes  for  which  coal  is  now  being 
used.     Such  purposes  are  : — 

Power  for  driving  manufactories. 

Power  for  driving  railways  and  tramways. 

Heating  of  furnaces. 

All  domestic  uses,  such  as  heating,  cooking  and  lighting. 

Public  utility  services,  such  as  lighting,  pumping,  &c. 

Experience  in  the  past  has  shown  that  large  modern  generating 
stations  employing  the  most  economical  apparatus  obtainable  have 
been  able  to  supply  electrical  energy  at  a  figure  considerably  below 
what  obtained  10  years  ago,  and  one  that  is  still  being  reduced  from 
year  to  year  as  the  stations  continue  to  grow,  and  as  the  load  factor 
of  the  stations  is  increased.  The  largest  stations  in  this  coimtry 
have  each  approximately  100,000  kw.  of  plant  installed.  If  stations 
were  to  be  built  to  supply  electrical  energj'  for  practically  all  pur- 
poses for  which  coal  is  now  being  used,  they  would  require  to  be 
probably  five  tines  this  size,  or,  say,  500,000-kw.  capacity  of  plant 
installed.  In  stations  of  this  size  it  would  be  quite  possible  to  arrange 
for  some  of  the  boilers  to  be  fired  by  means  of  gas,  and  for  others  to  be 
fired  by  coke  or  other  form  of  fuel  that  is  produced  from  the  distil- 
lation of  the  coal.  At  the  same  time,  the  valuable  bv-i)roducts  in 
the  coal  could  be  recovered  and  disposed  of.  thus  reducing  the  cost 
of  the  supply  of  electrical  energy  to  the  consu  mers. 

A  scheme  of  this  kind  would  lend  itself  admirably  to  the  utilisa- 
tion of  the  poorer  quality  coals  which  in  normal  times  it  hardly  pays 
to  work. 

In  the  Report  of  the  Royal  Commission  on  Coal  Supplies  it  was 
est  iiiiMlcil  t  li,it  this  unworkable  coal  amounted  to  about  25  per  cent. 
of  llir  I  Ml. 1 1  (  c.;d  raised  from  the  pit.s. 

( 'u.il  iMii  111-  gasified  in  two  way.s — either  by  high  temperature  dis- 
tillation or  by  low  temperature  distillation.  High  temperature  dis- 
tillation is  used  for  the  production  of  ordinary  town  gas,  and  certain 
by-products  are  obtained  such  as  coke,  coal  tar,  &c.  A  number  of 
products  are,  however,  destroyed  in  this  process. 

Low  temperature  distillation  produces  a  form  of  smokeless  fuel, 
different  to  coke,  in  that  it  will  burn  in  an  open  Kre  grate.  In  addi- 
tion 1o  this,  a  number  of  other  valuable  by-products  are  produced. 
In  order,  how'evor.  to  obtain  the  same  anunmt  of  heat  energy  in  the 
form  of  gas  by  this  process  soniething  like  six  to  eight  times  the 
weight  of  coal  has  to  be  handled  to  produce  a  fixed  quantity  of  elec- 
trical energy  as  would  have  to  bo  used  if  the  coal  wcro  burned  to 
destruction  in  the  boiler  tires. 

A  sehenui  of  this  kind  will  occupy  an  enormously  greater  area  of 
ground  than  the  ordinary  electric  generating  station  does  at  pro.sent. 

Owing  to  the  coiiscrwitivc  naturo  of  the  avi-rage  man.  it  is  doubt- 
ful whether  such  a  cbai\gc  could  be  brought  about  quickly  enough  to 
justify  the  erection  of  these  larger  su|ier-sttttions. 

Th"<  very  slow  development  of  tlu-  electric  su|>i)ly  busiiu>.ss  in  the 
past  does  not  hold  out  much  hope  of  any  real  progri>sa  being  made  by 
natural  devolopnu-nt,  and  souu'  form  of  compulsion  may  be  neces- 
sary to  bring  it  about.  .Vuumg  Iho  results  to  be  obtjiined  may  be 
mentioned  : — 

1.  By  the  proper  eon.servation  of  the  coal  supply  of  the  country. 

2.  Ry  llie  eliuiinatiou  of  .smoke  from  our  atmosphere. 

:t.    l?v   I  he   possibility  of  giving  ii   supply  of  power  to  nianiifae- 
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tnrers  and  other  nsers  at  a  figure  so  low  that  it  would  represent  a 
saving  in  their  tost  of  production  and  consequently  a  most  valuable 
asset  to  the  commercial  prosperity  of  the  country,  and  a  weapon  to 
fight  foreign  competition. 

4.  By  relieving  the  congestion  on  the  railways  owing  to  the  reduced 
traffic  of  coal  which  at  present  has  to  be  delivered  all  over  the 
countr>-.  and  under  this  scheme  would  only  have  to  be  delivered  by 
special  lines  to  certain  fixed  centres. 

Compulsion  could  be  exercised  directly  by  Government  control 
of  the  coal  supply  of  the  country,  or  indirectly  by  putting  a  tax  ujxm 
all  users  of  ccal  who  consume  it  in  an  uneconomical  manne  ■.  Such 
a  tax  should  be  utilised  for  financing  the  scheme  until  it  became 
self-support  nig. 

Nr.  <\r,nht  =uch  a  scheme  would  meet  with  serious  opposition  from 

interests.     It  is  obviously  impossible  to  inaugurate 

without  interfering  to  perhaps  a  large  extent  with 

-.  but  if  the  great  benefits  to  be  derived  from  it  are 

'  hing  inquirj-  to  be  obtainable,  th;n  the  Government 

.  ith  the  matter  in  the  naticna!  interests.     Xow  is  the 

lull-    ■•  .!■     li  we  are  to  place  British  industries  upon  n  lM<is  iirni 

enough  to  suc<-esrfully  meet  all  foreign  competition. 


GAS  AUTHORITIES  AS  SUPPLIERS  OF  ELECTRICITY.* 

BV  J.  W.  N.^l'lER. 

The  object  of  the  author  in  presenting  this  Paper  is  to  create  an 

. ..  ,.  .    ..  .:.,.  ,upply  of  electricity  as  an  agent  in  providing  light, 

'  fur  public  needs,  and  that  the  dual  supplj-  can  most 

.■■vf-n  bv  the  existing  authority  for  gas  supply — com- 

.  11(1  to  the  economics  of  the  question 

-upplier  and  the  consumer.     The 

Mierits  of  the  illuminants  as  such, 

1  iIiLtrlcity  as  rivals — this  i.s  a  fast  dis- 

'i.ippily  so — and  to  disclaim  any  idea  of 

M  nts.     It  is  not  intended  that  this  review 

reference  to  the  larger  towns  or  to  areas 

mity  authorities  having  Parlianientarj' 

.u  a  factor  in  nerving  the  public  interests  most  econo- 

\,  iif  i;"  'I   '.  .iliM,  hut  it  may  he  carried  beyond  the 

Hi  be  rememlx'rcd  that  the  supply 

•  ly  in  the  hand.s  of  one  party  has 

iitrol  of  Parliament.     In  .Scotland 

(or  Home  time  pant  been  seriously 

ly.     There  are  Hcvcral  instances 

-riiited  to  go-s  companies  for 

III  DiHlriil.  Light,  Heat  & 

liiH  contrihutiiin  (lc.s<.Tihjng 

•>.c  ■-•jiulilj.jiiji  HI  Allfj     •■  ilj  I  •■  tiiii'l', , 
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was  terminated  by  mutual  agreement,  the  Corporation  to  pay  an 
indemnity  of  £3,000  and  this  sum  as  it  did  not  represent  assets  which 
could  be  termed  capital  expenditure,  the  gas  profits  were  once  more 
appealed  to  and  payment  of  the  sum  in  question  was  spread  over  a 
period  of  six  years.     The  full  sum  has  now  been  paid. 

Site  for  Electeicity  Station. 

It  was  now  possible  to  decide  upon  the  erection  of  a  station.  The 
question  of  site  had  first  to  be  determined  and  the  ideal  site  for  an 
electric  station  is  a  point  in  the  centre  of,  or  so  far  as  is  practicable 
nearest  to,  the  area  of  greatest  demand  for  current  in  order  to  reduce 
cost  of  supply  cables  which  otherwise  would  require  to  be  larger  and 
carried  a  considerable  distance  at  greatly  increased  cost.  The  gas 
works  sit3  was  ultimately  decided  upon  and  for  the  following  reasons  : 

(1)  Spare  ground  available  sufficient  for  future  extension  and  at 
a  low  rate  of  feu  duty;  (2)  being  at  the  gas  works  a  supply  of  fuel, 
either  coke  or  coal  gas  was  arailable  ;  (3)  the  gas  and  electricity 
stations  being  under  the  same  management  supervision  would  be 
more  convenient  and  the  same  offices  and  staflf  mutual  to  both  ;  (4) 
extra  labour  and  assistance  from  the  gas  works  could  be  given 
when  required  ;  (5)  the  gas  works  site  is  situated  in  the  industrial 
area  where  a  large  day  demand  for  power  was  likely  to  arise  ;  (6) 
private  source  of  water  supply  available.  As  a  result  of  experience 
now  obtained  the  situation  of  the  generating  station  at  the  gas 
works  has  proved  most  satisfactory  and  the  convenience  and  advan- 
tages arc  real  and  considerable. 

Type  of  Plant. 

The  type  of  plant  to  be  erected  reccivc<l  careful  consideratioE,  and 
in  this  regard  the  following  points  are  to  be  noted  : — 

Steam  Plant. — The  station  being  a  conipara,tively  small  one  the 
standby  losses  would  be  considerable  and  t^bine  plant  is  only 
economically  possible  for  large  units. 

0(7  Eiif/iiies. — Price  of  oil  woukl  probably  vary  from  time  to  time 
which  W()uld  seriously  interfere  with  work.s  costs. 

Producer  Gax  Plant  and  (Jan  Enijiiiex. — Gas  works  coke  as  fuel 
available  in  ample  supply  and  price  oonliolled  by  ourselves  and  not 
subject  to  railway  dues,  while  the  water  supply  available  for  the  gas 
plant  and  cooling  of  engines  would  prove  a  distinct  asset  in  prac- 
tical working.  Also  a  supply  of  coal-gas  as  a  standby  at  low  power 
rate. 

Suction  producer  gas  plant  with  gas  engines  was,  therefore,  decided 
upon  as  the  most  economical  type  of  plant  best  suited  to  the  local 
circumstances.  The  gas  engine  cannot  be  claimed  to  pos.sess  the 
high  standard  of  reliability  of  the  steam  engine,  but  in  our  experience 
has  proved  satisfactory,  when  given  proper  attention.  With  engines 
specially  built  for  driving  generators,  a  steady  voltage  is  obtained. 

Description  of  Plant  Installed. 

In  1910  the  ))lant  first  put  down  con.sisted  of  one  85  b.h.p.  and  one 
140  B.H.P.  gas  cnuines  with  dynamos  tlinHt-couplod  with  one  pro- 
ducer gas  plant  for  \ise  with  gas  coke.  Storage  battery  (Tudor)  of 
221  cells  and  capacity  to  meet  the  demand  after  U  p.m.  and  on 
Sundays.  The  battery  is  insured  with  the  makers  for  a  jioriod  of  10 
years  for  an  annual  payment  of  £41,  being  10  p^r  cent,  on  the  pur- 
chase price,  thoy  undertaking  to  keep  it  in  good  working  condition. 
and  at  the  end  of  10  years  to  haiul  it  over  of  full  efficiency  and  equal 
to  new.  The  capacity  of  the  battery  is  relatively  very  small  to  the 
demiuxl  and  its  chief  function  is  to  permit  of  the  engines  being  run 
at  an  ellicient  load,  taking  up  the  excess  curiwit  geiuirated.  and 
meeting  any  slight  cxlia  demand  when  required.  The  usual  .switch- 
boarfl  is  provided  with  the  necessary  |ianels  for  the  separate  machines. 
a  halnniei  and  automatic  reversible  boo.ster  for  the  charging  and 
dlHphiirging  of  the  buttery.  In  11)11  the  output  of  curivnl  had  m 
IncrcaiM'd  that  additional  plant  was  rc(|uircd.  A  twin  cylinder 
hurizcintal  ty|.e  engine  2.10  li.li.p.  with  jicMiTiitor.  with  Iwo  separate 
wfM  of  pnxluier  gaH  plant  for  \iHe  with  cuke  was  also  iiistalled.  Tho 
eylindern  of  the  (•ngincK  are  water  cooled  on  the  thermal  lank  .system. 
The  I  iipaeity  "f  the  water  InnkH  was  ImimcmI  upon  4.'>  gallons  of  water 
per  liriikohiirHi'  power,  but  exporiencc  has  shown  that  this  liguiv  is 
much  loo  low  wh(<n  gas  eiigiuirs  of  UMI  ii.p.  and  over  are  working  10 
honrn  per  ilay  at  thron-qunitnr  load.  Mecliunical  water  coolers,  or 
cooling  townrn  are  nociiRNary  for  ofliciiMit  cooling  of  the  cylinder 
j(i<  Ui't  wttliT.  OMierwinn  trouble  may  uriHc  friiin  seized  pistiuis  duo 
to  faulty  lubrication,  cauwd  umiIumIiIciIIv  by  tlii'  viscosity  and 
Inliricaling  i|uidity  of  th<  oil  b.  ui>;  nMliucii  at  an  unduly  high  tcui- 
|Hiriiliirii. 

Ill  n>l  I,  III  view  of  lh«  greatly  inercawd  deniainl.  a  iiiiii  li  larger 
unit  III  plant  wuii  inHliilled,  iinlnnly,  a  vertical  engine  of  (SOU  ii.ii.e. 
with  iittlil  I  yliiideiH  aiirl  two  m-tN  of  producer  plant.  For  the  cooling 
of  the  Hiiler  n><|alT<'il  for  the  <  yliMdiint  a  cooling  lower  was  erected 
with  diipllcntu  c<<iitrifuK»l  puiiipH  motor  driven.  With  mi  arrange- 
mnnt    of   undergroiiml   anil   overheud   water  lankN  ami    pumps   the 
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water  required  for  the  producers  is  circulated  through  the  scrubbers 
over  and  over  again.  The  scrubbers,  while  fed  with  a  constant 
supply  of  water,  do  duty  chiefly  in  cooling  the  gas,  there  being  no 
impurities  to  absorb  except  sulphur  gases.  When  some  qualities  of 
anthracite  are  used  in  the  producers  or  gas  coke  from  horizontal 
retorts,  very  great  care  must  be  taken  to  clean  the  gas  thoroughly 
from  traces  of  tar.  This  tar,  so  called,  is  really  a  gummy  substance 
which,  if  allowed  to  pass  through  to  the  engines,  leads  to  trouble  with 
sticking  valves  and  deposits  at  the  back  of  the  pistons  causing  pre- 
ignition.  One  of  the  disadvantages  of  horizontal  retort  coke  is  the 
jiresence  of  volatile  matter  in  excess,  causing  trouble  in  the  working 
of  the  engines.  This  probably  explains  why  gas  works  coke  for 
producers  has  not  met  with  general  favour.  The  extraction  of  tar 
fog  from  suction  producer  gas  is  a  difficult  problem.  Frictional 
contact  with  roughened  surfaces  in  the  form  of  wire  grids,  causing 
(irecipitation  of  the  tar.  has  proved  the  most  successful.  With  the 
use  of  vertical  retort  coke,  however,  all  tar  troubles  immediately 
cease,  the  volatile  matter  in  this  coke  being  practically  nil. 

The  supply  is  on  the  three-wire  system,  220  volts  for  lighting  and 
440  volts  for  power.  Since  1914  the  output  of  current  has  rapidly 
increased,  and  at  the  present  time  a  700  b.h.p.  vertical  engine  and 
generator  are  in  process  of  erection,  this  additional  plant  being  on 
the  same  lines  as  that  already  described.  The  following  statement 
shows  the  several  sizes  and  year  of  installation  of  the  generating 
plant  : — 

Ornerating  Plant  Installed. 


Year, 

Engines. 

Generators. 

1910 

/   85  H.P, 

\ 140  H.p. 

250  H.p 

600  H.P. 

7C0  H.P. 

52  kw. 

1011 

95  kw. 
162  kw. 

1914     

410  kw. 

1916 

485  kw. 

Total    

1,775  H.P. 

1204  kw. 

I 


Output  of  Electricity. 
The  increase  in  the  output  of  energy  is  shown  in  the  following 
statement : — 

Consumption  of  EkctricUy. 


■.-.               '    Private 
^^"-         j    lighting. 

Power. 

Public 
lighting. 

Total.  ^  ^^^^  ^T^ 
■^       '•     j  on  feeders. 

1910 i     55,460 

13,922 

92.015 

247,060 

642,347 

28,938 
27,397 
24,845 
11,794 

98,320    1     850  kw. 

1912 1     .59  145 

1914 1     88037 

178..557  1  100-6  kw. 
360.942       2290  kw. 

1916 1   135,821 

780,963      440-0  kw. 

of  similar  size  and  of  stations  having  a  much  larger  output  is 
useful,  as  bearing  out  the  low  cost  for  fuel.  The  towns  are  repre- 
sented by  letters  and  are  all  in  Scotland  : — 

Comparison,  of  Fuel  Costs  with  otfier  Toien«. 


The  greatest  increase  has  been  for  power  purposes.  This  has  had 
a  very  important  influence  on  the  working  results  and  success  of  the 
station.  With  an  industrial  day  demand  and  therefore  a  long-hour 
load  the  plant  is  kept  working  when  otherwise  it  would  be  largely 
staiuling  idle  and  would  be  running  only  during  the  short  period  of 
peak  load.  The  value  to  an  electric  station  of  a  day  load  is  further 
illustrated  by  the  low  rates  of  charge  per  unit  for  power,  as  compared 
with  the  corresponding  charge  for  lighting. 

C'o.sT  OF  Production. 
The  following  statement  gives  the  working  results  for  the  pas, 
year,  on  the  basis  of  cost  ]>er  unit  sold  as  ascertained  from  consumers 
meter.s.  This  includes  all  standby  losses  for  fuel  in  producers, 
battery  los.ses,  current  used  in  station,  for  lighting  and  power,  and 
the  transmission  losses  in  distribution  of  energy  : — 


Working  Costs  per  Unit  i^ojff. 

YmrendedMayl5,\ii\G. 

Amount. 

£    s.     d. 

Pence  \vt 
unit  sold. 

767    0 
363  11 
951  10 
432     4 
114    8 
159    6 
187  11 

2 
10 
5 
0 
9 
8 
1 

0-23 

0-n 

0-29 

013 

004 

Management  office  mid  legal  exix'nscs 

005 

005 

Total    

£2,075  13 

8 

0-90 

The  price  charged  for  coke  was  1 3s.  per  ton.     The  empioyds  at  t he 
station  are  as  follows :    One  station  (.nginecr-in-'ehurge,  tliroo  shift 
three  switch lioard  lads,  two  men  on  gas  producers,  and 


Town. 

Annual  sale 
in  units. 

Fuel  onlj . 
Pence  per  unit  sold. 

A 

89,000,000 

18,000,000 

15.000,000 

10,000,000 

4.000,000 

3,000,000 

1.600.000 

800,000 

0-23 

B 

C  

0-22 

D 

0-27 

E 

0-41 

F 

0-25 

G 

0-57 

Alloa 

0-23 

For  stations  of  the  size  of  Alloa  gas  engine  driven  generators  and 
producer  gas  plant  undoubtedly  provide  low  works  costs,  and  our 
experience  has  amply  proved  the  wisdom  of  the  choice  of  plant. 


Prices 

to  Consumers. 

4d.  per  unit 
per  unit. 

For  all  current 

consumed  up  to 
2,000  units  iMi 
4,000 
8,000 
16,000 
24.000  ■ 
65,000 
100,000 
135,000 
135.000 

Potoer. 
annum  

.    2d. 
.    IJd. 
.    lid. 
.    l|d. 
.    l|d. 

-    l^i. 
.    Id. 
.  0-9d. 
.OSd. 

" 

" 

Units  over 

Rates  for  Lighting  for  Large  Power  Users. 

When  the  consumption  of  electricity  for  power  by  any  consumer 
is  over  65,000  units  per  annum,  and  not  exceeding  100,000  units  per 
annum,  the  rate  for  all  energy  supplied  for  lighting  to  such  consumer's 
premises  will  be  lid.  per  unit  ;  and  when  such  consumption  is  over 
100,000  units  per  amium  the  rate  for  lighting  will  be  Id.  per  unit. 

In  addition  to  the  above  rates  an  extra  lo  per  cent,  on  power  and 
5  per  cent,  on  lighting  will  be  charged  imtil  firrther  notice. 

JU.STIFICATION  OF  LoW  PoWER  RaTES. 

In  order  to  anticipate  criticism  in  regard  to  the  charge  for  power 
units  of  0-8d.  when  works  costs  amount  to  0-9d.,  and  the  impression 
that  has  obtained  credence  in  certain  quarters  that  electrical  energy 
is  frequently  sold  below  cost,  it  is  necessary  to  analyse  the  works 
costs  of  the  several  items :  "  Rents,  rates  and  taxes,"  "  management, 
office  and  legal  expenses,"  and  "  insurance  of  plant,"  are  standing 
charges,  while  "wages  at  works"  will  meet  an  expanding  output 
without  any  sensible  increase.  The  works  charges  concerned  in  the 
actual  cost  of  each  imit  sold  are  fuel,  oil  waste,  water,  &c.,  and  in 
part  only  wages  of  workmen  and  repairs  and  maintenance.  Making 
the  cost  per  unit  0-6d.  there  is  sufficient  margin  left,  and  on  a  sale  of, 
say,  100,000  units  per  annum,  the  surplus  would  be  fully  £80.  A 
number  of  power  consumers  of  the  e.\tent  indicated  when  their  con- 
sumption is  aggregated  together  provide  a  large  demand,  and  it  is 
not  possible  to  get  large  consumers  of  electricity  unless  low  rates 
are  offered,  as  competition  from  private  plants  has  to  be  met. 

Financial  Hesitlt^. 

1915.16. 

Capital   £33.217 

Retremif — 

From  private  lighting    1.988 

,,     power  and  heating     2,832 

,,     public  jifrhting    123 

Rents,  rovalties.  &c.  13 


Gro.ss  profit £I.9S0 


Gross  Profits — 

Before  pro^^ding  for  interest,  &c. 

Per  cent,  to  capital  outlay    

Inleivst 

Sinking  fund    

Siii-])lus 


1915.11!. 
£1.9-19 


engineers, 

one  jointer  for  distribution  w( 


.A  eoMipi 


m  with  other  stalioii; 


Economical  U.sk  or  Coal. 

In  using  coke  as  the  fuel  for  the  produol  ion  of  electricity 

of  the  (lisliilation  of  coal  is  Icing  utilised.     The  raw  coii 

conmimed  'n  the  vertieid  retorts  in  a  aeientilie  nuinner. 

satisfiictorv  beiiting  gas  for  industrial  and  domestic  needs. 


.  a  product 
I  has  boon 
yielding  a 
i>«  well  H* 
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a  smokeless  solid  fuel,  and  the  other  valuable  by-product?,  tar  and 
ammonia.  This  aspect  of  the  generation  of  electricity  from  gas 
engines  ^rith  producer  gas  made  from  gas  works  coke  as  the  fuel  is 
of  extraordinary  importance  from  a  national  standpoint,  having 
regard  to  the  wasteful  use  of  coal  direct  for  electricity  generation. 
The  gas  manufacturer  distils  coal-producing  gas  for  domestic  heating 
and  lighting  ;  for  a  great  variety  of  uses  in  the  industries  for  heat 
and  power,  coke  as  a  smokeless  fuel ;  the  production  of  tar  with  its 
multitude  of  uses  and  its  value  to  the  dye  industry  ;  the  production 
of  liquid  fuel  for  internal-combustion  engines  and  the  basic  material 
for  the  production  of  explosives  :  ammonia  as  the  .source  of  nitrogen 
as  a  food  for  plants.  The  use  of  coke  for  the  generation  of  elec- 
tricity prevents  the  wasteful  use  of  coal — now  an  asset  of  great 
national  value. 

,Miay  be  called  to  the  dictum  of  Prof.  Armstrong  in  a 
I  :  he  annual  meeting  of  the  Society  of  Chemicallndust  rj- 

:nKdinbiu^h.    "The  gas  works  will  be  called  upon  to 

proiiu^t  U^th  gas  and  soft  coke  and  to  serve  as  the  primaiy  fuel 

KUppIv  in  its  district  ;  moreover,  it  will  almost  necesi^arily  be  run  in 

,..t,i>  T,  •  ,,ti  with  the  supply  of  electricity.     Already  the  Brighton 

ive  made  arrangements  for  the  installation  of  a  coking 

:•  their  electrical  works,  the  gas  to  be  used  in  firing  the 
tx.il'  r-  o:  Mif  latter." 

AstMOXiA  Recovebv  Plant. 
The  pro<lucer  plant  in  use  at  Alloa  is  of  the  suction  type,  and, 
therefore,  the  nitrogen  value  of  the  coke  has  not  been  recovered  as 
ammonia.  The  installation  has  been  too  small  to  warrant  the  capital 
expenditun-  for  rttoven.'  plant,  but  in  view  of  the  increas-ed  power  of 
rnririr-*  n""  i'l'^i.-.l'orl  a  scheme  for  producer  gas  plant  on  the  Mond 
plant   has  been  determined  U]:on.     The  con- 

■  is  a.s  follows  :   Coke  contains  about  ]  per  tent. 
re.sult8  of  experiment  on  the  large  scale  have 

111  lb.  sulphate  per  ton.     Compared  with  a  yield 
from   hitiiniinous  coal  this  amount  is  disap- 

,,.„.  .,,.       11  for  tliis  difference  in  yield  between  a  fuel  of 

the  nature  ol  i-oke  and  bituminous  coal  can  be  well  explained,  but 

n»«l  f"-'  f"-  di"  n-^tl  n»  thiH  time.     The  Mond  plant  will  be  erected 

'  ..  "Ujiply  of  jiroducer  gas  will  be  afforded 

Mirkn  for  heating  the  retorts  and  to  the 

lit  the  gas  engines.     The  gas  works  are 

•  li  pUiit  for  the  manufacture  of  sulphate  and 

rt  I*  available.     The  author  lately  inspected 

•>-  nl.int  at  a  gaH  works  where  all  the  retorts 

nil  alHo  a  comparativelj'  large  electricity 

wail  in  UHc  for  driving  3.tK)0  li.P.  of  gas 

M  .\iiM.i  inr  1  in  umHtance  of  llu  gas  and  electricity  works 

' '  I  .'  i<n  the  Mme  nitc  nhould  make  the  Hchcmc  an  admirable  one. 

AbVAitTACJKM  or  .Idl.NT  Sl'l'I'Ly. 

Tlw"  <rtmn(r»<irt  »ivi#|i>ne»>  I  ran  lirinif  to  prove  that  the  electricity 
;  '  ■  1       ■        .  ,|  ,.„j||,.i,|,.n(  ,vith  a  large 

■  liicK  not  enter  In  to  destroy 

■  Miniple  of  the  gas  and  I'lev- 

SI  iirn  Allmi  has  enjoyol  a  low 

iiK  ill  prewar  limeM  of  2h.   Id.  to 

..(  U.    1.1.  to  \h.   HM.  for  power. 

"iiKUnicm  t<i  lake  advantage  of  the 

me  IINiri,  with  the  rexiill  that  for 

of  M.'il*)  the  gaH  maniifartured 

'I      'Hie  average  annual  lonHiiinp. 

■   !((«•  (III. If   ff     i«T  "lot    coiixiiMicr 

-  -.ft.     ■rult,.,, 

•  onuiiliTatily 

'    nlilled  III  lie 

i«  eoiuumirfinn  of  vlivtrirlly,  it  will  \m  noted  from  the 
..I     >/.vf>ti  (hut  tho  unnunl  oulpiil  hiw  increiiMHl  from 

■  u  MHO  to  nUiiil  tUNMNN)  unit*  In  MHO.     The 
.•  of  itnv  ...lli.M.n  t.f  liilerniila  in  Niipplying  tlin 

I.  n<i  I  hey  are  iKiiind 
nisi  with  the  Jniiil 
■  ..f  l.ii.m...,.     (•„„. 

K'llt    lltlll    hl'Kl 

■  rdingly.     A 
''il<-<l  liKliling, 
.■le<iriiily. 
.'  n  M'hetiin  for  eUw. 


result  would  be  a  duplication  of  capital  for  additional  plant  without 
added  profits.  Such  a  view  is  dangerously  wrong.  Of  no  area  of 
gas  supply  can  it  be  said  at  the  present  time  that  the  use  of  gas  has 
reached  the  utmost  limit,  and  an  increase  in  consumption  for  domestic 
use,  as  well  as  for  industrial  needs,  should  lead  to  a  rising  output  from 
year  to  year;  certainly  there  should  be  no  diminution  of  gas  con- 
sumption if  business  methods  are  pursued.  To  embark  on  an  elec- 
tricity supply  scheme  would  simply  be  pursuing  the  same  line  of 
business,  but  by  a  different  avenue.  It  must  be  kept  strictly  in  view 
that  where  electricity  is  available  for  lighting  it  will  command  a  fair 
share  for  domestic  use  and  for  public  buildings  and  shops  is  given 
preferment.  The  question  of  the  relative  cost  of  gas  and  electricity 
may  not  affect  the  decision.  Further,  the  adaptability  of  the 
electric  motor  ^^dll  tend  to  displace  gas  engines,  and  for  larger  luiits 
electricity  will  be  installed. 

The  advantages  and  gain  will  thus  be  with  the  company  supplying 
the  two  kinds  of  energj-.  Provided  the  area  concerned  is  a  suitable 
one,  industrial  to  be  preferred  in  order  to  obtain  the  highly  valuable 
day  load,  the  electrical  side  of  the  busmess  can,  in  my  opinion,  be 
made  remunerative  if  diligence  is  sliomi  (1)  in  keeping  down  the 
capital  accoxmt ;  (2)  in  selscting  a  type  of  plant,  the  working  of  which 
will  be  conjoint  with  the  interests  of  the  gas  works  ;  (3)  in  selecting 
the  gas  works  as  the  site  for  the  generating  station  ;  (4)  in  dis- 
associating in  practice  any  spirit  of  competition  and  in  pushing  the 
sale  of  electricity  as  a  legitimate  and  rcmimerative  business.  From 
the  point  of  view  of  the  interests  of  the  public  it  is  not  desirable  that 
there  should  be  a  duplication  of  works  supplying  the  one  kind  of 
commodity,  though  in  two  different  forms,  as  the  increased  cost  of 
production  mu.st  fall  on  the  consumer. 

From  the  evidence  now  adduced  it  may  be  fairly  claimed  that  the 
co-existence  of  gas  and  electricity  supply  under  one  control  is  at  once 
a  practical  and  commercial  proposition.  The  fresh  field  of  business 
will  appeal  chiefly  in  the  case  of  tovnis  where  there  is  at  present  no 
electricity  supply.  It  is  my  settled  conviction  that  what  is  required 
of  the  gas  industiy  of  to-day  is  a  broadening  of  the  basis  of  its 
function  as  suppliers  of  the  public  need  for  energj' — gas  and  elec- 
tricity. There  is  small  doubt  but  that  gas  companies,  if  they  do  not 
prepare  the  way,  will  he  met  in  the  near  future  with  competition 
where  there  is  no  electricity  supply  at  present.  It  is  a  true  indi- 
cation of  strength  and  vitality  when  an  industrial  business  can 
comprehend  the  issugs  that  lie  in  front  of  it,  and  having  done  so, 
prepare  accordingly. 


•.l.|,£    ll.Af     Im«<    U-I,    t,.L'' 


Discrssiox. 

Mr.  Alexander  Mastertos  (the  riv.^idcnt),  of  Edinburnh.  said  lie 
thought  the  author  had  made  out  quite  a  p;ood  case  for  gas  authorities 
taking  over  the  sujiply  of  electricity.  Tlie  strongest  argument,  to  )iis 
mind,  was  the  economy  wliicli  would  be  pftectcd  in  regard  to  the  use  of 
coal  as  a  result  of  the  combination.  The  authors  experience  and  the 
data  he  had  given  ought  to  be  <if  considerable  service  and  assistance  to 
municipal  authorities  who  weiv  considcriii};  the  jnoblcm  of  tlic  stipply  of 
light,  boat  and  po>vor.  Placed  under  the  jurisdiction  of  a  capable 
engineer  and  manager — one  witliotit  bins  cither  towards  gas  or  elec- 
tricity— the  joint  management  ought  all  to  be  in  favour  of  economical 
working  and  the  production  of  these  two  ntronts  for  t)ic  iniblic  at  cheap 
rales.  Tliere  was  no  reason  why  the  twii  ciiiu])etitnrs  should  not  work 
Bide  by  side  promoting  the  intcixists  of  ciicli  other  in  the  best  possible  way. 

Mr.  Daviii  RoiiKHTsoN  (Punoon)  considcivd  that  thcix>  need  lie  lio 
rivalrj'  lietweeii  pas  and  electricity  pnividcd  they  were  under  the  one 
oontnil.  He  thought  tlu>  author  was  pnicceding  on  right  lines  when  he 
Kiigge.Hl.'d  that  gas  companies  or  corjmrntions  ouglit  to  have  the  control 
of  the  elei-lric^ity  sujiply  in  any  one  district.  If  the  electricity  station 
waH  plaix'd  in  tlie  pas  works  thcro  was  absolutely  no  doubt  hut  that 
economy  would  follnw. 

Mr.  Daviu  Vons  ( Airlrie)  asked  if  then'  was  a  tramway  system  con- 
nreteil  with  the  undertnldiig  in  Alloa.  Thai  might  have  a  ixniring  on  the 
elect rieal  <|Uestiiin. 

Mr.  Wll.l.lAM  Wil.sdN  ( I'alkiiU)  said  lie  felt  that  Mr.  Napier  «  us  In  be 
eongraliilaleil  in  (indiiiK  liiiiiu'lf  in  a  iiiisilinn  whendiy  lie  could  Imlil  the 
hnlaniv  ei|ually  lietw<'<'ii  Iwn  fiiriuH  of  energy. 

Mr.  (!l,AliKK(('lHi»U>rlli'l<l)  siiid  he  hniiivne'il  lo  be  in  the  uiiii|iie  position 
of  ln'iiig  chainnan  of  a  gas  cii.iiipnny  iiiiinufailurinn  22(l-iiiilliiiii  cubic  ft. 
of  (ja«  and  viiK-ehairman  of  iiii  elecliiiml  conipanv  willi  [ilHiit  up  to 
S.rKKl  kw.  'I'licKe  two  jiileri'sts  were  nnlaKiiiiislie  and  eoiillicling.  and 
an  ilininnan  "f  the  iiax  enmiiiuiv  he  was  siispeeled  of  liaviiiK  leanings 
lowanKelei'lriilly  and  iiit  tyrmi.  The  uri'iil  ))ninl  he  ilesiii'd  In  make  as 
(he  oiiti'Oiiie  i.f  liiHex])i'rieiiei'  wuk  t|i»|  (1«.  i«(i  unilerlnkings  well'  ipiile 
separate  and  iliMlJnel  iind  ii  piirliniliir  lel  of  eondilinns  a])]ieiliiiiie(i  tu 
each.  il«  ei.ulil  N'C  that  the  i  oiiiliinalinii  niiglit  be  snicessfiil  in  snmll 
irnjili'iillal  towns,  hill  only  tlieif. 

Mr.  .1.  W.  N  M'licii.  ill  reply,  said  lie  lind  Iiimi  niosl  enn'ful  In  point  out 
in  111"  rnjier  that  lii»  eiiiiei'pliiMi  of  a  joint  si^luino  ilid  not  iiiiplv  lo  towns 
of  I'liiiijilernhle  »l/e.  In  larve  leiitn's  lie  fraiiljy  admitleil  llii'it  se)iaiale 
mniiiiHiiiieiil  ua«  not  only  ili-imlije  liiil  leiessary.  'riiUiiip  a  broad 
view  III  lliiiiKs  lie  %a«  sallsdeil  lliiil  fur  towns  witli  «  popiiliition  up  to 
aImiiiI  '.'(i.ihmi  an  aiiin'gamatioii  of  inlereuls  wmild  pmvi'  benelieial. 
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METHODS  FOR  HANDLING  BOILERS  IN  A  100,000  KW 
STATION.* 

Tlie  principal  geiienitiug  plant  of  tlie  Edison  Electric  Illuminating 
Co.  of  Boston,  Mass.,  Imow-n  as  the  L  Street  Station  at  South  Boston'^ 
supplies  energy  to  a  territory  of  more  than  700  sq.  miles.  The  ratint' 
of  the  generating  equipment  in  the  station  is  approximately 
100,000  kw.,  and  a  laigo  part  of  eastern  Massachusetts  is  dependent 
upon  this  plant  for  electrical  service. 

Boiler  Plant  and  Coal  Storage. — The  boiler-room  equipment  con- 
sists of  48  Babcock  &  \^■ilcox  boilers,  eight  of  which  are  provided 
with  Eoney  automatic  stokers,  the  remaining  40  being  equipped 
with  Murphy  automatic  furnaces.  The  Roney  stokers  are  elec- 
trically driven,  the  JIurpliy  installation  being  steam  operated.  The 
plant  is  located  on  Boston  Harbour.  Two  steam  imloading  towers 
are  used  to  take  coal  from  barges.  It  is  then  carried  by  a  belt  con- 
veyor to  a  storage  field  of  60,000  tons  capacity  directly'adjacent  to 
the  plant.  From  the  tit'ld  the  fuel  is  hoist«d  by  two  travelling  cranes 
and  delivered  to  bunkeis  in  the  boiler  house  by  another  belt  cou- 


FiG.  1. — L.\YOUT  OF  L  Street  St.\tiox. 

On  the  way  from  the  yard  the  coal  jjassca  over  automatic  scales 
registering  the  amount  (hat  is  used,  and  then  into  a  crusher.  Samples 
for  analysis  are  taU(^n  just  before  the  coal  is  crushed.  In  this  way 
the  coal  which  is  |)uri  liased  on  a  specification  basis  is  acouratoly 
checked  up.  The  ( o.il  is  fed  from  the  bunkers  directly  into  the 
furnaces  by  chutes  arranged  to  iierrait  weighing  at  each  furnace. 
These  .scales,  however,  are  not  used  e.\cept  in  boiler  tests. 

Feed-water  Trca/mfin/.!— Treatment  of  feed  water  for  scale  preven- 
tion is  aocomplishod  by  the  installation  of  a  small  cylinder  U[K)n  the 
turbine  pumj),  so  that  a  small  amount  of  Dearborn  heated  compound 
is  introduced  at  each  stroke.  It  is  also  necessary,  however,  to 
remove  scale  by  washing  out  the  boilers  every  30  tiays. 

Frequent  inspe(!tion  of  the  lower  rows  of  boiler  tubes  enables  I  ho 
conditions  of  scalo  formation  to  bo  closely  followed.  If  tho  scale  h.is 
a  tendency  to  become  excessive,  tho  tubes  are  calrjiorod,  siiiro  a  more 
observation  will  not  give  a  suniciently  uccurato  chock  of  tho  thickncs.i 
of  scale  formation.     Out  of  flio  entire  48  boilers  only  a  few  bagg"il 

•  Abstract  of  an  article  in  tho  "  Electrical  World." 


tubes  have  resulted  in  several  years.     Everj-  30  days  the  drums  arc 
thoroughly  washed  and  the  water  changed. 

Boiler  rube  Inspeclion.-A  tube  inspection  is  conducted  every  60 
days.  This  consists  m  opening  up  the  lower  rows  of  tubes  as  high 
up  as  the  mspector  fuids  scale.  The  lower  row  of  tubes  is  generallv 
found  to  be  sufficient.  The  scale  thickness  is  then  estimated  or 
cahpered  if  aggravated.  At  the  L  Street  Station  it  is  seldom  neces- 
sary to  do  more  than  look  into  the  tubes  on  account  of  the  thorough- 
ness with  which  the  removal  of  impurities  is  carried  on 

The  boilers  amiually  receive  an  mterior  inspection  by  the  in- 
surance company.  Before  this  inspection  occurs  the  boilers  are 
opened  up  and  entirely  overhauled  by  the  engmeer  in  charge  of  the 
boiler  room.  It  is  seldom  that  the  insurance  inspectors  find  anv  fault 
with  the  condition  of  the  boilers.  In  preparing  for  an  inspection 
connections  are  cleaned,  tubes  blo^-n,  front  and  back  headers  are 
blown  and  mud  drum  nipples  are  cleaned.  The  boiler  is  then  tested 
by  hydraulic  pressure,  so  that  anv  leaks  may  be  repaired  while  the 
boiler  IS  down.  Red  tags  are  placed  on  the  valves  to  show  that  none 
IS  to  be  touched,  all  valves  leading  to  and  from  the  boiler  being 
tagged.  Scale  is  chipped  off  any  headers  that  may  not  have  been 
removed  m  blowing.  The  bottom  rows  of  caps,  front  and  back,  and 
mud  drum  caps  are  removed.  Rear  manhole  plates,  and  if  necessarj- 
those  m  front,  are  removed.  Besides  removing  the  caps  on  the  lower 
rows  of  tubes,  one  cap  is  removed  on  each  row  all  the  way  up  on  the 
front  and  about  halfway  up  on  the  back,  but  if  necessary  the 
removal  is  continued  to  the  top  in  the  back  as  well  as  in  the  "front. 
A  cap  is  also  removed  on  each  superheater  header. 
^fX'leaning  of  Tubes  and  Settings.~T\ie  cleaning  of  tubes  and  settings 
in  this  station  is  handled  in  the  following  manner.  The  evening 
before  cleaning  the  engmeer  makes  out  a  list  of  the  men  who  are 
to  take  part  in  the  work.  After  each  man's  name  is  listed  the  partner 
Ti-ith  whom  he  is  to  work,  the  tools  he  is  to  use,  the  boilers  to  be 
worked  on  and  the  order  of  theii-  cleaning.  The  required  tools  are 
assigned  to  the  men  at  the  station  tool  room,  and  are  numbered  to 


Fio.  2. — Graphic  Record,  showing  Fubx.vce  and  Boiler 
Performan'ce. 

correspond  with  the  numbers  on  tho  assignment  sheet.  If  anv 
questions  are  necessary,  so  far  as  iiossible  they  an>  asked  tho  night 
before.  Thus,  when  tho  men  come  to  the  plant  in  the  momuu;.  tliev 
go  directly  to  work  without  loss  of  lime.  If  accidents  happen  to  any 
of  tho  tools,  or  if  the  lamps  become  broken,  they  are  checked  oif 
against  tho  party  using  that  particular  set  of  tools. 

Tho  cleaning  of  furnaces  usually  requires  three  sets  of  cleaners,  two 
working  together,  and  two  sets  of  tuho  blowers,  also  working  in  pairs. 
The  men  who  dean  thofurnacos  clean  olT  tho  grates  and  liridge  walls, 
and  s(!o  that  the  pas.sages  are  in  such  sliajio  tluit  the  coal  will  feed 
do«ii  properly,  leaving  tho  onliro  ulterior  of  the  funiaco  in  fii-st-elass 
condition  as  far  as  dirt  goes.  Tho  bridge  walls  are  usually  coveix-d 
with  a  hard  clinker,  which  rociiiiros  tho  u.se  of  a  pick  in  dislodging  it. 
Care  is  taken  not  to  (oar  tho  wall  in  removing  this  material.  If  it  is 
not  thickly  covered,  it  may  bo  best  to  lot  it  go  until  more  aocuniii- 
latos,  as  tho  tondeney  is  for  tho  wall  to  wear  away  very  quickly  at 
best.  A  small  amount  of  clinker  is  loft  in  tho  V  of  the  grivtes.  so  "that 
tho  now  coal  will  not  fall  through  between  tho  grates  when  tho  tiro  is 
built   U|>  again. 

c2 
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The  men  blowing  tubes  are  sent  into  the  connections,  and  by 
means  of  a  jet  of  steam  and  long  hooks  remove  all  the  clinkers  and 
soot  from  the  tube?. 

It  is  not  suffi;  ient  merely  to  clean  the  tubes  with  steam  when  the 
boilers  are  off  the  line,  for  the  passages  between  the  tubes  soon 
become  blocked,  and  must  be  opened  again  if  the  boilers  are  to  be 
operated  efficiently.  It  is  therefore  necessarj-  to  blow  these  tubes 
while  the  boilers  are  in  operation.  This  is  done  by  a  steam  nozzle. 
When  the  boiler  is  off  the  line  a  thorough  job  is  done,  but  when  it  is 
in  service  the  pipe  and  nozzle  are  merely  shoved  through  holes  left 
in  the  setting  and  worked  from  side  to  side,  taking  care  that  the  steam 
jet  does  not  play  directly  upon  the  tube  surfaces.  Even  with  a 
system  of  tube  blowing  where  each  boiler  is  blown  off  everj^  other 
day  the  soot  and  clinker  collect  after  at  least  two  weeks  to  such  an 
extent  that  the  passage  of  gases  is  materially  impeded. 

After  the  boilers  are  cleaned  the  engineer  goes  into  them  and  makes 

.1  Tnin'itc  inspection  of  all  defects,  examining  any  particular  features 

-^  of  failure,  would  necessitate  the  removal  of  the  boiler 

This  inspection  enables  the  engineer  to  tell  at  any 

t  working  condition  of  any  boiler  on  or  off  the  line,  and 

uj  (.r«xlKt  V.  ith  clo.se  accuracy  the  results  to  be  expected  from  a  given 

numljcr  of  boilers  on'duty. 

Ail  the  boilers  are  verj-  carefully  inspected  externally  without 
warning  at  frequent  inter\als.  while  an  internal  inspection  is  carried 
on  after  the  cnmpany  has  had  time  to  put  the  boilers  in  good  con- 
dition.    T),'  '         .tion  gives  a  check  upon  the  plant  opera- 
tjnn  fmm  <!  "he  latter  insures  a  thorough  yearly  over- 
I,  .  il.i  _•      I                          -lion  is  always  given  to  the  tubes,  so  that 
■jme  Ijagged  or  other\vise  defective  cau  be  re- 
Kecorrls  of  Ijoth  the  monthly  and  the  yearly 
■x   and  used  to  check  up  the  condition  of  the 
t  ime.     These  are  valuable  in  comparative  studies 

•IV. 

■  ■•        '.  r«. — Steam  flow  meters  are 

■onsidered  .accurate  enough 

1 1  (iremen.  but  are  not  suffi- 

.l«  lo  gi.c  il(.'j*uU.iIjic  rcault-s  of  the  amount  of  water 


I L_i    ^rqzi-rrprj 


pjn.  Midnight.  a.m. 

fl...  '!.      \  ll'l  \TloN  l!«  CO,  UfRINO  A  24-uoi:b  1'ebiod. 

»r»!  fmm  tlir  lv>ilcr«.     If  i>  holo  in  allowed  to  occur  in  the  fuel 

.11  ill  chiirg)  of  the  liring  aisle 

^ible  for  the  lag  in  the  steam 

•  I  xamiiiiiig  the  (ires  through 

1  111.-.  u.->ult.H  in  a  more  stable  condition 

'  iiini-  and  fuel.     Bailey  recorders  are  also 

it  ion  III  the  furnace.     The.se  meters  show 

I  he  boiler,  the  mU<  of  air  (low  through  the 

.>f  the  fuel  li«l.     Thcw  meters  give  results 

.r    tp«t«.     A    carlion-dioxido    recorder    is 


.f  lii«[.c.ti.,ii 


larcsl  for  by  the  coal 
.If  iH  ri'|Kirted  to  the 
i>'r  teiiileni  are  held 
■'  I  to  the  fiirrnicM  and 
■ilily  of  the  fiimacc 
the  foremen  are  con 
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ON  AN  UNBROKEN  ALTERNATING  CURRENT  FOR 
CABLE  TELEGRAPHY. 

BY    LOUIS    fOHEN. 

In  a  very  remarkable  Paper  under  the  above  heading,  pre- 
sented by  Col.  G.  0.  Squier  before  the  Physical  Society  of 
London,*  a  new  system  of  cable  telegraphy  is  proposed,  the 
principal  feature  of  which  is  tlie  use  of  alternating  currents. 
This,  of  course,  is  a  very  radical  departure  from  the  old  method, 
and  necessarily  carries  with  it  fundamental  changes  in  the 
apparatus  connected  with  the  art.  Col.  Squier  has  himself 
very  ingeniously  worked  out  suitable  apparatus,  which  are 
fully  discussed  in  his  Paper.  The  system  proposed,  however, 
offers  so  manv  new  possibilities,  and  opens  such  a  wide  field 
for  research  and  investigation,  that  engineers  will  probably 
occupy  themselves  for  some  time  with  problems  arising  in  tlris 
new  system  of  cable  telegraphy.  For  one  thing,  the  use  of 
alternating  current  brings  the  problem  of  cable  telegraphy  in 
the  realm  of  long-distance  transmission,  the  phenomena  of 
which  have  been  carefully  studied,  and,  allowing  for  some 
modifications,  can  be  readily  applied  to  problems  in  Col. 
Squier's  system  of  cable  telegraphy. 

In  discussing  this  subject  with  Col.  Squier  it  occurred  to  the 
writer  that  the  efficiency  of  transmission  would  be  increased 
if  the  receiving  apparatus  is  designed  for  complete  absorption 
to  avoid  reflections  and  eliminate  tlie  losses  caused  by  it.  The 
problem  is  comparatively  simple,  and  the  general  theory  has 
been  given  in  various  places  in  connection  with  other  pro- 
blems in  transmission.  It  was  suggested,  however,  that  it 
would  be  of  interest  to  cable  engineers  to  develop  the  problem 
in  its  particular  application  to  cable  telegraphy. 

It  is  the  object,  then,  of  this  Paper  to  give  a  brief  discussion 
and  some  data  on  the  electrical  constants  of  receiving  appa- 
ratus for  the  condition  of  complete  absorption. 

If  we  neglect  the  inductance  and  leakage  conductance  of  a 
long  electrical  line  vre  have  the  following  two  eciuations 

CdVldt^-cUlds.        ) ^' 

From  the  above  two  equations  we  get  the  equation  of  pro 
pagation . 

dWlds^=RCjwV=m-V,     ....     (2) 
where  »i=(l+j)\  CRwl2. 
The  solution  of  equation  (2)  is 

T'=.^e"''-fB£-"'-' (3> 

From  (3)  and  tiie  first  equation  of  (1)  we  get  the  expression  for 
the  current  on  the  line 

I=mlR{-AE""+Be-""} (I) 

The  constants  .1  and  B  in  equations  (3)  and  (4)  are  to  be 
determined  from  tlie  terminal  conditions.  If  we_  assume  a 
sine  E.M.F.  o£  am|jlitude  E  imi)iessed  at  the  transmitting  end, 
and  tlio  receiving  end  grounded  through  an  impedance, 
Z  —  r-\-j^,  we  havii 

I'.-o=E, 

Sul)8titutiiig  tlie  values  «=o  and  s=l  in 
wo  get 

A+B^E 


(5)' 

nations  (.'i)  and  (O 


l,-'4^f-"<:=^^^f_,l, 


Bf- 


(<') 


Solving  the  above  ot|iiatioii,H  for  .1  and  B,  we  get 


- _     E(Zm-~ H)F  -"''^ 

~(R-\-Zm)F'«'+(//w' 


B=: 


-) 


') 


K)e-"" 
E{Z,„  4-7/)f"|^_ 

Now  it  ii«  obviouH  tlial  tor  the  i-omlitjon  o[  no  reflection  tiio 
oleetrieul  ('oiiMtunlH  lit  tiio  receiving  eiid  must  Iji;  so  adjusted 
AM  to  givi'  lint  ei|iiivikluut  ellccl.  u8  tliat  uC  au  infinitely  long 

•  ••  l'riH.|.,..lmi/i^'   III  llir   I'liyniial  8o<'iilv   of  Uindon.  Vol.  X.WIf., 

pp.  M(i-an.i.  AiigiiKt,  loifi. 
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continuation  of  the  cable.  That  condition  is  realised  when 
the  constant  A  in  equations  (3)  and  (i)  is  zero.  To  make  A=0 
we  must  have  by  (7) 

Zm—R=0, 

R 

and  Z=r-\-j'^=- 


(l+jVCRojl2 


Henc 


and  Z=r—jjC'io 
where 


"V  2CRu> 

-R 
\2CR0j 


C 


V2CRco    V  2Cco'    [ 

=v  I?.  ) 


(8) 


(9) 


The  receiving  apparatus  must  have  a  capacity  and  resistance 

in  series  whose  values  are  given  by  (9). 

The  values  of  R  and  C  for  one  of   the   best   transatlantic 

cables  is 

i?=2'262  ohms  per  nautical  mile, 
C=0-4224:XlO~''  farads  per  nautical  mile, 

and  for  these  values  of  R  and  C,  the  values  of  r  and  C  required 
for  different  frequencies  are  given  in  the  table  below. 


n 

r                     C" 

n 

r 

C 

3 
i 
5 
6 

377 
326 
292 
266 

140  X 10-6 
122  X 10-6 
109  X 10-6 
99x10-6 

8 
10 

1^ 

231 
206 
188 
168 

86x10-6 
77  X 10-6 
70x10-6 
63  x 10-6 

As  the  frequency  is  increased  the  resistance  and  capacity 
required  are  diminished. 

Other  phases  and  modifications  of  the  Squier  system  of 
cable  signalling  will  be  discussed  by  the  writer  in  another  Paper. 


EDUCATION  AND  TECHNICAL  TRAINING.^ 

BY  A.  P.  TKOTTEE,  B.A. 

AVhen  the  presidentship  of  an  eld-established  engineering  institu- 
tion comes  in  due  cour.'^e  to  a  member  who  has  served  for  some  years 
on  its  council,  the  presidential  address  is  generally  devoted  to  a 
survey  of  the  particular  branch  of  the  profession  with  which  that 
meml;er  has  been  identified. 

When  1  turned  over  tlie  interesting  Papers  which  have  Leen  read 
before  your  association  I  found  very  few  which  dealt  witli  my  work, 
and  only  one  which  touched  on  a  hobby.  But  tlie  presidential 
address  of  Mr.  A.  H.  Dykes,  whom  1  have  the  honour  to  succeed, 
•went  to  my  heart  (as  an  engineer,  of  course,  for  officials  have  no  use 
for  things  of  that  sort),  and  I  felt  that  to  te  allowed  simiJly  to  con- 
tinue air.  Dykes'  addn■^s  on  the  Apprentice  System  for  the  Electrical 
Trade  would  be  a  valuable  privilege. 

Professional  ed  ucationalists  teem  to  be  rather  uncertain  about  the 
object  of  education.  Technical  education  consists  in  the  acquisition 
of  useful  knowledge,  tliat  is,  knowledge  which  when  applied  ]  nuti- 
cally  will  assist  in  producing  material  results.  If  tlio  nbsorj)tion  of 
this  knowledge  develops  a  lad's  intelligence,  so  much  the  better,  but 
it  is  an  accidental  advantage.  The  value  of  education,  on  the  other 
hand,  has  little  or  nothing  to  do  with  the  knowledge  gained,  but  in 
the  intellectual  i)roc  esses  of  its  acquisition. 

Technical  educali.inalists,  in  an  attitude  of  defence,  claim  that  the 
study  of  the  action  of  levers,  acids,  lenses,  magnets,  and  steam,  ofTers 
e.vercise  in  7nciital  agility  no  le.ss  than  the  Wars  of  the  Roses,  the 
rivers  which  run  into  the  Black  ,'^ea,  and  Latin  Gramniar.  The 
very  expression,  technical  education,  contains  11  contradiction.  'J  ho 
object  sought  can  only  be  ai)preciatcd  and  understood  by  a  technical 
man.  Let  us,  then,  drop  the  word  education  altogether  in  this  con- 
nection,  and   speak   of   technical   training.     Our  univeraitiea  luul 

•  Ab.s tract  of  a  I'lVf-HJcnlial  AdiTrcsB  to  the  Association  of  Super\isii\L' 
Electricians. 


technical  colleges  now  make  provision  for  the  tran'ng  of  engineers, 
and  the  student  must  have  had  a  suitable  grounding  in  elementary 
science,  and  particularly  in  mathematics,  before  he  enters  the  course. 
Xo  engineer  can  join  the  Institution  of  Ci\-il  Engineers,  or  the 
Institution  of  Jleehanical  Engineers,  or  the  Institution  of  Electrical 
Engineers,  unless  he  has  attained  a  certain  standard  of  theoretical 
knowledge.  We  are  not  concerned  here  with  those  high  and  wide 
ranges  of  training  for  the  profession  about  which  so  much  has  been 
written,  but  with  a  certain  section  of  electrical  trade.  At  the  foot 
of  the  ladder  is  the  labourer  who  fetches  and  carries,  and  is  not 
expected  to  know  how  to  use  a  foot  rule.  It  often  happens  that  he 
has  picked  up  the  knowledge,  and  has  acquired  the  skill  of  the  expert 
workman,  but  owing  to  lack  of  ambition,  or  of  pluck  to  break  through 
the  ties  of  caste,  he  does  not  rise.  Opportimities  occur  where  such 
men  should  be  given  a  chance  by  shifting  them.  It  is,  however, 
with  the  training  of  a  lad  for  the  purpose  of  making  him  a  skilled 
workman  thi.t  we  are  concerned. 

W'hat  is  a  Trade  ? 

A  boy  is  apprenticed  to  a  trade.  W'hat  is  a  trade  ?  It  origmally 
meant  a  beaten  path  which  we  tread.  Are  these  paths  in  the  way  of 
life  wider  or  narrower  than  they  were  when  the  English  nation  was 
coming  to  its  own  in  the  days  of  Queen  Elizabeth,  when  apprentice- 
ship was  made  compulsory  for  all  trades  ?  Quince,  of  "  The  Mid- 
summer Night's  Dream."  was  a  carpenter,  and  Snug  a  joiner,  and 
Snout  was  a  tinker.  If  at  all  times  in  the  world's  history  a  first-rate 
craftsman  had  a  complete  knowledge  and  practical  experience  of  his 
craft,  it  follows  that  with  the  development  of  the  arts  the  range  that 
any  one  man  can  master  is  a  fraction  with  a  continually  increasing 
denominator.  There  must  be  a  continual  splitting  up  of  trades,  and 
in  Shakespeare's  time  there  was  already  a  distinction  between  a 
carpenter  and  a  joiner.  Division  of  labour  was  introduced  for 
economy  of  production,  and  it  is  realised  at  the  expense  of  nanowness 
of  experience.  In  those  trades  where  very  highly  maioipulative  skill 
is  required,  it  is  impossible  for  one  man  to  do  more  than  one  job 
thoroughly  well,  and  he  should  be  content  and,  indeed,  proud  to  be  a 
specialist. 

The  old  way  of  learning  a  trade  was  to  give  a  lad  simple  jobs  at 
first,  and  let  him  gain  experience  in  handicraft,  and  to  acquire  general 
knowledge  by  keeping  his  eyes  and  ears  open.  The  old  craftsman 
seldom  realised  that  any  general  principles  underlay  the  methods  he 
used.  Much  was  traditional  and  much  was  rule  of  thumb.  Sheer 
experience  told  him  which  methods  would  produce  good  work,  and 
which  would  lead  to  inferior  results.  In  the  absence  of  any  know- 
ledge of  general  principles  and  of  intelligent  reasoning  from  them, 
it  is  no  wonder  that  the  word  mystery  was  used  in  connection  with  the 
arts  and  crafrs.  and  great  demands  must  have  been  made  upon 
paiTot-like  memory,  in  faithfully  carrying  out  work  seciivdum  arteni, 
in  accordance  with  the  rules  of  the  art. 

With  the  development  of  science,  which  only  means  ordered  or 
.systematised  knowledge,  it  was  discovered  that  most  of  the  methods 
of  the  craftsman  could  be  explained  in  scientific  terms.  Snout,  the 
tinker,  made  his  own  solder  according  to  the  mystery  taught  him 
when  he  was  an  apprentice.  He  knew  that  to  solder  brass  or  copper 
he  must  clean  the  surface  and  use  a  flux  of  some  sort.  He  would 
have  been  a  better  tinker  if  he  knew  that  resin  would  dissolve  oxide 
of  copper,  for  he  would  have  been  a  more  intelligent  man. 

Many  modern  businesses  can  hardly  be  called  trades.  How  many 
peo}ile  can  nuilce  an  electric  glow  lamp,  can  mix,  melt  and  blow  the 
glass  for  the  bulb,  prepare  the  filament  and  mount  it,  exhaust  and 
finish  it  ?  Then,  again,  in  dynamo  and  motor  building,  what  docs  a 
core  stamper  know  about  armature  winding  ?  It  is  difficult  to  f  nd 
a  name  for  these  trades  within  trades. 

The  essence  of  the  contract  of  apprenticeship  is  that  one  jierson  is 
bound  to  teach  another  a  certain  trade.  What  master  would  under- 
take to  teach  a  lad  how  to  make  an  electric  lani])  ?  One  of  the  causes 
of  the  break  up  of  the  old  apprentice  system  was  the  introduction  of 
machinery,  and  with  it,  subdivision  of  labour  in  the  textile  hidustry  ; 
and  this  system  is  not  readily  applicable  to  some  kinds  of  employ 
raent  of  the  present  day. 

A  change  has  taken  ])lace  in  tho  meaning  of  "  a  trade."  but  a 
greater  alteration  has  occurred  in  the  expression  "master."  We 
still  speak  in  general  terms  of  "  employers  and  men."  but  we  gener- 
ally mean  firms.  It  is  true  that  the  ajiprcntice  can  work  loyally  for 
the  "  firm."  in  spite  of  the  fact  thai  it  is  a  dim  "  they  "  :  Init  who  is 
to  underlake  the  Imjwrtant  duty  of  teaching  ?  The  works  manager 
is  about  as  likely  to  exiilnin  how  to  connect  a  motor  lo  its  starter,  and 
to  see  that  the  apitrentice  do(>s  it  properly,  as  (o  invite  him  when  tho 
job  is  done  to  lunch  widi  the  directors  in  the  hoard  room.  In 
factory  work,  unless  it  is  not  only  a  recognised  jiart  of  a  foreman's 
job  that  he  has  lo  leach,  and  that  he  is  able  to  teach  and  willing  to 
leach,  be  cannot  leui'h  ;   aiul  as  we  go  down  the  scale  we  get  further 


80 


THE  ELECTEICIAN,  OCTOBEE  20,  1916. 


and  further  from  the  "  master."  In  the  case  of  house  wiring,  the 
firm,  the  rague  '"  they,"  are  remotely  occupied  in  "'  the  office,"  and 
are  only  represented  by  the  flying  visits  of  an  inspector,  while  the 
charc"  hnrA  is  obnously  the  man  who  represents  the  master,  but  in 

■  j:i  degree  that  only  a  trace  of  the  old  relationship  with 
■  can  remain.  On  a  large  job,  with  several  gangs,  the 
.11  a  still  greater  disadvantage,  and  for  the  fulfilment  of 

:i..  ..L,.,g>i;ion  to  teach  or  cause  to  be  taught,  some  special  arrange- 
ments must  be  made.  It  is  a  matter  for  employers  to  consider 
whether  it  is  worth  their  while  to  take  such  steps,  both  during  the 
ordinary  working  hours  of  apprentices,  and  by  allowing  them  to 
i^'tonH  trade  classes,  to  secure  young  men  trained  to  do  good  and 
'  rk  in  the  style  of  the  firm,  and  well  versed  with  its 
Apprenticeship  will    secure   these.     The   inevitable 

■  irift  in,  but  a  probationary  period  of  not  less  than  one 
UMiiih,  Lu:  not  more  than  six,  will  give  them  the  opportunity  of 
drifting  out  again. 

Trade  Classes. 
Modem  forms  of  indenture  do  not  assume  that  the  master  will 
directly  teach  the  apprentice,  but  he  ^vill  "  to  the  best  of  his  know- 
le<lge  and  ability  teach  and  instruct  or  cause  to  be  taught  and  in- 
structed the  apprentice  in  the  trade  or  business  of 

and  in  all  things  incident  or  relating  thereto.  .And  that  he,  the 
.  nia-tt-r.  will  allow  the  apprentice  such  leave  of  absence  as  may  be 
ri-,iwjuable  for  the  purpose  of  attending  technical  classes  of  instruc- 
tion, and  that  the  apprentice  shall  not  suffer  anj"  diminution  of  wages 
on  that  aciount." 

In  primitive  times,  the  apprentice  worked  alongside  his  master, 
•nd  wa«  taught  by  him.  but  as  early  as  1656,  it  was  provided  that 
"  the  said  Master  shall  and  will  teach  instruct  informe  and  bringe 
up  or  cau.-*  to  be  taught  instructed  iitformed  and  brought  up  him 
the  «»id  Apprentice    .     ,     ." 

Evenine  classes  relating  to  the  work  on  which  a  lad  has  been 

'■  ■■    ■    '    "   ''y  are  not  desirable.     They  have  their  uses  in  certain 

ri-quire  not  only  grit  but  a  good  physique.     They  are  a 

-  rif  rmprnving  and  widening  the  knowledge  of  those 

■  'lit  of  a  regular  apprenticeship,  or  who 

.her  in  their  trade,  or  to  follow  some  other 

i|  ation. 

■■,tL-  niiuuld  Ic  Lound  to  attend,  and  the  employer 

i'  he  dofn  attend,  the  chosen  trade  or  handicraft  day 

.  I —  .  (  ,..,.,.,    i„j.  periods  of  at  least  two  or  three 

or  afternoons  every  week,  thus 

■  ikly  iiiKtruction  in  the  theory  and 

al  claswes  to  be  successful,  it  is 

:  I  e  in  clo.-e  touch  with  the  trade, 

•  take  an  active  interest  in  the  scope 

Ihiit  instruction  should  not  be  a  mere 

.  cttrrie<l  on  under  the  supervision  of  a 

■■-'  'riidcH  it  ought  to  coiufist  of  a  study 

illwntrutud  or  demonstrated  by 

■  f  thf  diiily  work. 

I  iKinfei-ding,  because  he  is 

mil  wishcM  Ills  students  to 

ill-   illuHtnilcH  general   i)rin- 

■  I   .my  J  articular  Hcioncc,  by  ex- 
"f  thin  IN  reversed.     The  experi- 

idering-iron  or  the  charging  ol  an 

ilie  main  thing  to  bo  understood, 

.    I.roiii^ht  in  to  rxplniii  it.      In  n 

in  an 


1  n.ilun  «<  n  iitwii  nil  til,. 
■  Ill- of  thi<  lirxl  tilings  in  l,|, 

I  ■■riixidi'  platit  in  |Minitivf< 
•    I"  iiiMilnil  lint.     Thin  IN 

If  fi.iin'l  III  II  text  l«K.k. 


'I  I  I'  I.uikIiI. 
.  Mining  iiiit 

.11    ...    I,     f„,v 
•hltclv 

.11 II... 


■■  b«vo  aninn  idea  <>1  Ohm'*  law.     The 
■i.M  J~H  U  »|,Mi!  /  in  (hn  ric.  Ini   i  ur. 


rent,  E  the  E.M.F.  or  difference  of  potential,  and  It  the  resistance, 
and  it  obviously  follows  that  B=E  I,  and  E=IR.  He  makes  a 
mistake.  It  does  not  obviously  follow,  it  mathematically  follows ; 
and  that  makes  all  the  difference  between  a  science  class  and  an 
apprentice  trade  class.  The  expression  E.M.F.  should  be  sup- 
pressed as  much  as  possible,  and  difference  of  potential  should  be 
very  rarely  mentioned.  /  stands  for  the  number  of  amperes,  E  for 
the  number  of  volts,  and  R  for  the  number  of  ohms.  For  those  who 
are  not  mathematically  minded,  do  not  write  I=EjR,  but 
E 
I      R 

You  want  to  know  /.  Put  your  finger  over  it  and  you  get  EjR, 
put  your  finger  over  R  and  you  have  E  I.  and  hiding  E  you  have  I/R. 

In  some  cases  boys  are  apprenticed  while  still  at  school,  and  the 
last  part  of  their  schooling  is  counted  as  part  of  their  apprenticeship. 
To  what  extent  school  education  should  be  specialised,  with  a  trade 
in  view  is  a  difficult  question.  It  certainly  should  not  attempt  to 
deal  with  technical  details  or  handicraft.  On  the  other  hand,  if 
time  can  be  found  in  a  normal  curriculum  for  putting  every  boy 
through  a  course  of  elementary  carpentering,  perhaps  one-half  of 
them  may  be  educationally  benefited  thereby. 

The  demand  for  trade  classes  in  any  special  subject  must  precede 
the  supply.  The  Citj-  Guilds  have  done  a  great  deal  for  higher 
scientific  teaching.  It  would  be  appropriate  that  help  should  come 
from  this  quarter  to  revive  apprenticeship,  which  was  originally 
instituted  as  the  carefully  guarded  entrance  to  the  Guilds,  and  that 
they  should  aid  in  the  development  of  the  guild  spirit^ — a  pride  in 
craftsmanship  of  the  highest  quality. 

Courses  of  instruction  are  already  provided  in  London  by  the 
London  County  CoimcU  at  day  schools,  to  a  greater  extent  than  is 
generally  known  ;  and  since  these  are  by  no  means  centralised  but 
are  widely  distributed,  they  could  be  carried  on  in  the  same  way, 
not  only  in  other  cities,  but  in  the  smaller  towns. 

The  L.C.C.  offer  about  150  scholarships  tenable  at  these  schools. 

Elementary  and  advanced  evening  classes  for  electrical  wiremen 
are  held  at  the  Northampton  ln.stitute.  St.  John-street,  Clerkenwell, 
and  at  the  South  Western  .Poh-technic,  Manresa-road,  Chelsea. 
Propo.sals  for  day  classes  would  no  doubt  be  considered. 

The  following  notes  on  schemes  of  apprenticeship  already  at  work 
may  be  useful  as  examples  : —  [  ci^_  ,    ;i^^  ^„ 

The  Pianoforte  JIanufacturers'  Association,  which  is'''represen- 
tative  of  the  most  imjiortant  British  firms,  have  carefully  considered 
the  question  of  securing  thoroiigh  scientific  training  in  comiection 
with  their  trade,  and  have  a  definite  scheme  of  apprenticeship.  The 
boy  spends  2J  days  a  week  in  the  technical  school  during  the  first 
year,  and  not  less  than  six  hours  weekly  during  the  remaining  four 
years.  Boys  of  sound  education,  from  14  to  16  years,  are  invited  to 
make  application.  The  technical  classes  are  organised  by  the  Lon- 
don County  Council. 

The  Gas  Light  &  Coke  Co.  take  lads  as  apprentices  for  a  period  of 
six  years  to  learn  the  trade  of  a  gastitter.  Tlicy  have  equipped  a 
workshop  in  Horsefcrry-rond,  and  the  London  County  Coimcil  pro- 
vides special  instruction  at  the  L.C.C.  Westminster  Technical 
In.stitute,  Vincent -square,  S.W.,  on  two  or  three  afternoons  a  week  in 
mechanical  drawing,  workshop  arithmetic,  composition  and  precis 
WTiting.  After  six  months  in  the  workshop  the  ap]>rcntices  go  out 
with  the  gas  titters,  but  they  continue  to  attend  the  technical  insti- 
tute for  two  or  three  half-days  jier  week.  Although  the  company 
does  not  bind  itself  to  jirovide  eniiiloyinent  for  apprentices  at  the 
expiration  of  their  articles  of  iiulcntnrc.  it  is  understood  that  they 
will  ))rolmli|y  I  econii'  littprs'mates,  and.  later  on,  fitters.  There  are 
pooHlbililics  (if  further  promotion  to  staff  appointments. 

Seeing  that  the  London  County  Council  are  prepared  to  provide 
trade  eluKHes  for  apprentices  and  that  they  control  or  are  in  touch 
with  a  large  number  of  iiolylechnics  and  technical  institutes, 
and  that  there  are  two  jn-stitutlons  having  experience  in  artanging 
npprentiieshlpN,  no  special  organ isal ion  of  the  electrical  trade  .seems 
iHMeHNary.  It  only  remains  for  linns  |o  put  themselves  in  touch 
wiili  till'  fiiriliticH  which  already  cxis;. 

Ai-rnKNTiCKsiiip. 
Apprenticeship  is  a  term  of  service  during  which  the  apprentice 
and  the  nwiMter  agree  (or  Iheir  reciprocal  advantage  to  enter  into  a 
Miliiiilary  ri'liitioUNhip,  in  wbidi  llieni  is  »  eareful  balance  of  privi- 
logim  and  iliitiKM.  The  O'liitioii  of  nmster  and  appriMilice  is  not  that 
of  eiiipliiMT  and  workman,  and  iIoch  not  properly  conui  within  the 
law  of  niimtiT  iinil  wrvanl.  It  has  soiiki  of  the  features  of  a  parl- 
nrrHlii|i.  and  thin  wiw  at  one  time  a  very  elaborate  affair.  The 
ronililii.iiM  now  are  much  more  simple  and  less  pi(tures(|ue  than 
they  Were  .'10(1  yraiM  ago,  when  no  person  was  allowed  l<i  exeri'ise  any 
trade  or  rnvnlrry  without  liavini;  mtvbiI  a  seven  years'  apprentice- 
•hip      Till,  mauler  could  ndmiiiiMlcr  moderate  personal  chastisement 
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to  an  ill-behaved  apprentice,  and  had  to  look  after  his  morals,  and 
might  not  give  him  salmon  (then  the  commonest  fish  in  the  Thames) 
more  than  four  times  a  week.  B\it  the  apprentice  could  not  be  com- 
Ijelled  to  go  outside  his  covenant  and  act  in  a  menial  capacity. 
The  modern  indenture  ignores  all  these  things,  but  some  of  them 
remain  recognised  in  common  law. 

The  main  advantage  to  the  electrical  engineering  industry  in  en- 
couraging the  apprenticeship  system  is  that  it  secures  good  workmen 
thoroughly  instructed  in  the  craft.  Apprenticeship,  say,  in  the  straw 
hat  making  trade,  has  its  own  value,  but  in  the  ease  of  electrical 
contractors  engaged  in  wiring,  sound  workmanship  becomes  a  matter 
of  public  importance. 

The  old  period  of  apprenticeship  of  seven  years  is  too  long  in  these 
days  of  competition  and  higher  pressure.  An  apprentice  who  re- 
ceives sound  training  in  trade  classes,  and  thus  learns  to  understand 
his  work  intelligently,  will  master  it  sooner  than  a  boy  coming 
straight  from  an  elementary  school  to  pick  up  a  trade  by  simply 
working  at  it.  It  is  recommended  that  the  period  of  modern 
apprenticeship  should  not  exceed  Hre  years,  and  in  some  cases  of 
simple,  repetition  work,  may  be  reduced  to  three.  In  general,  four 
years  seems  to  be  a  suitable  period  for  electrical  contractors.  If  there 
is  a  variety  of  work,  the  apprentice  may  not  have  a  chance  of  seeing 
it  all  during  a  period  of  less  than  four  years. 

When  a  consideration  of  a  sum  of  money  is  paid  to  the  master  as  a 
premium  the  wages  during  a  certain  period  are  sometimes  assumed  to 
be  the  return  of  this  premium.     In  general,  the  payment  of  a  pre- 


mium tends  to  put  the  apprentice  in  a  false  position.  He  is  tempted 
to  feel  that  his  master  is  to  that  extent  indebted  to  him,  and  this  may 
affect  his  inclination  to  work.  In  the  absence  of  a  premium,  rela 
tions  become  simplified,  a  small  wage  is  paid,  and  tliis  places  the 
master  in  his  proper  position. 

I  recommend  those  who  wish  to  receive  apprentices,  or  to  obtain 
more  information  on  the  subject,  to  communicate  with  the  Secre- 
tary of  the  National  Institution  of  Apprenticeship,  28,  York-place, 
Baker-street,  London,  W.  That  institution  receives  daily  applica- 
tions from  parents  for  the  apprenticeship  of  their  children.  It  has 
arranged  apprenticeships  in  81  cases  for  electrical  fittings  makers, 
electrical  utters  and  turners,  electrical  instrument  makers,  elec- 
trical brass  workers  and  armature  and  coil  winders,  and  in  U2 
cases  for  general  electrical  engineers.  The  institution  helps  in  nego- 
tiating terms,  inquires  into  the  teaching  to  be  given,  and  sees  that 
there  is  not  an  undue  proportion  of  apprentices  to  skilled  workmen. 
It  provides  forms  of  indenture  :  it  has  an  arbitration  committee  to 
help  to  settle  any  differences  which  may  arise  between  masters  and 
apprentices  ;  it  has  honorary  counsel  and  solicitors  expert  in  appren- 
tice law.  All  applicants  whose  physical  condition  is  considered 
doubtful  are  sent  to  the  honorary  consulting  physician,  or  to  the 
honorary  consulting  surgeon,  or  to  the  honorary  consulting''ophthal- 
mic  physician,  for  examination  and  advice  as  to  their^fituess  for 
working  at  the  trade  chosen.  There  is  another  institution,  the 
Apprenticeship  and  Skilled  Employment  Association,  with  an  office 
at  53,  Denison  House,  Vauxhall  Bridge-road,  London,  S.W..^with  a 
considerable  number  of  affiliated  local  committees. 


A  NEW  MARCONI  025  KW.  INSTALLATION. 


The"growth  of  the  application  of  wireless  telegraphy  to  vessels  of 
small  tonnage  and  the  need  of  a  moderate  power  installation  for 
emergency  uses  on  large  vessels  has  caused  the  Marconi  Company 
to  put  on  the  market  a  J  kw.  installation  containing  many  novel 
features.  > 


primary  inductance,  aerial  tuning  inductance,  earth  arrester  ter- 
minal, wave  shortening  condenser  and  other  details.  To  protect 
the  apparatus  and  to  prevent  inexperienced  persons  from  coming 
into  contact  with  the  high-tension  circuits,  the  front  of  the  cabinet 
is  fitted  with  removable  panels,  which  in  general  use  are  kept  clo.sed. 
This  necessitates  placing  the  manipulating  key  and  the  controlling 
switchgear  outside  the  cabinet.  From  the  storage  battery,  of  which 
we  shall  speak  later,  continuous  current  is  led  through  the^switch 


Fill.  1. — i  KW.  Caium-.t  Set. 


Closed. 


The  installation  is  capable  of  adjustmc^it  for  the  transmission  of 
any  wave-length  between  300  and  (>U()  niclrcs,  and  the  whole  of  the 
transmitting  apparatus,  including  the  motor  allcniaior,  is  niomitcd 
compactly  in  a  cabinet  approximately  27  in.  high,  2(!  in.  wide  niid 
17  in.  deep  when  clo.sed.  It  is  divided  into  two  portions,  the  larger 
portion  (lead  lined)  containing  the  niotoralteinalor  and  disc  dis 
charger,  the  uppiT  portion  serving  to  hold  the  .■niulcns-r  linttiT>, 


gear  to  Ibe  motor-alternator,  consisting  ofj[ft  contin\ious-eurront 
motor  directly  coupled  to  ii  2.">()walt  generator,  which  supplies 
altornating  cuncnl  at  a  pressure  of  110  volts  and  a  frequency  of 
300  cycles  when  running  at  a  spewl  of  3,000  rovs.  per  niin.  Attached 
to  an"  extension  of  lhi\  fr.iriii-work  of  the  luolor-iiltemator  is  a  con- 
taining cliainlicr  for  Ibe  disc-  (liseharijer.  .\  siiit.ilile  rombined|8tartcr 
and  rcgiilaloris  liiiiiisliiMJ  fm- llin.Miiitn)l  rift  he  set.     Tlu' transformer 
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is  of  the  air-cooled  closed  magnetic  circuit  type,  designed  to  raise  the 

pressure  from  110  volts  to  approximately  5,700  volts  (the  pressure 

rf^j.jir^  for  "harming  the  condenser  bank).      Special  air-eore  pro- 

■'.  j^iard   the  windings  of  the  transformer  from 

.    ts  from  the  high-frequency  circuits. 

:;sers  are  used  in  the  condenser  bank.     These  are 


number  of  studs  bearing  a  direct  relation  to  the  number  of  alternator 
poles,  thus  ensuring  correct  sj-nchronisation  of  the  sjiark  frequency 
to  the  periodicity  of  the  alternating-current  supply,  and  the  con- 
sequent production  of  a  spark  of  good  quality  and  even  tone.  The 
spark  frequency  is  600  per  second. 

The  disc,  as'mentioned  above,  is  enclosed  in  a  casing  formed  on 


Flap- 


1 

0 

x 

^:MJ 

ieHtaff—t. 


c 


Front  Elevation. 
Front  Panels  Removed. 
Scale  of  Cma. 


Fig.  2. — \  kw.  Cabuet  Set  wrra  Receiver. 


8.  H»nd  K?y. 
».  Rmtirt  B»rs. 

10.  Drimr. 

11.  Jln«r  Secoiulinr. 

12.  Yutr  Prlmmry. 

13.  Coodnuert. 

14.  Onto  ColU. 


IS.  Trinjformer. 

It.  Shorl-Wave  Condenser. 

17.  Tuning  Lamp. 

18.  Motor. 

19.  Alternator. 

20.  Discharge. 

21.  Guard  Lamps. 


Yic.  4. — }  KW.  Motor  Alternator  Disc  C.\binet  Set. 


...I  ..I  i,) ...  I  III.. 


•n  which  hiui  bwn  deposited  a  coating  of 

'.     All  of  them)  tuboH  are  calculated  to 

I  in  ilin  ••vent  of  11  breakdown  a  now  tube 

■' '  '    coiiilcniMT  tiilx'S  are  cxtrcnielj' 

'  \  iew,  and  have  an  ample  margin 

to  wliirli  tlicy  may  I*  Hubjcitod. 


the  body  of  the  machine,  and  carrying  the  suitably  insulated  sta- 
tionary electrodes.  Provision  is  made  for  the  adjustment  of  these 
electrodes  to  meet  normal  wear  and  to  enable  the  correct  phase 
relationship  with  the  alternating-current  supply  to  be  obtained. 

The  traiLSmitting  jigger  is  of  the  independent  primary  and  secon- 
dary circuit  type.     The  primary  wiiuling  consists  of  a  Hat  spiral 


'^i^ 


-ry^ 


I  'UiiHAM  or  Ciinhkotionh  ok  J  kw.  Hkt. 


'  mill  M  liitliliiltnl  for  I  he  piiriKvMi  nl 
•  aiK  IpIikiI)'  Iom  llinn  Ihn  imliirnl  |iitIiiiI 
iiiMiiiin  miHiUIII  u(  liiiliii'liuirp  m  iiii'liiilnil 


•  •I  ilio  iiiauUldl  •yiii'hmiiiiiiii  diw'  iy|Ni 
otuititUiX  uu  Mi  4-&t»uAiuit  o(  itiv  allnmalor  iihAti,  ami  rarrrliiii  » 


of  iiam  i'<ip|H'i'  Htrip  iiiountod  on  n  Hiiiliilile  framework  by  numiiH  of 
olxiiiilx  iiiNiilaliiiK  Hiippdi'lN,  ('oiiii)'cti(inH  being  made  at  various  polnls 
on  till"  npiral  by  iiiimiiih  of  Niili><tniilial  cli))  <  iinnectiiis.  thus  ciiMliling 
the  iiiiioiinf  III  iadiK  liiiii'ti  iiii'ludi'd  in  tlic  high  fi'ei|ueiiry  piiiiiaiv 
oirc'iiit  to  Ihi  vnriod  to  Hiiil  (he  niquirod  wavuleiiKtli. 

The  nocuiidnry  indlieliinco  i'oiiKiiit«  of  ii  number  of  flat  .M|iii'iil  units 
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the  various  sections  being  connected  up  by  means  of  flexible  con- 
nectors stretching  between  one  unit  and  another.  A  sufficient 
amount  of  aerial  tuning  inductance  is  provided  to  allow  of  the 
normal  ship's  aerial  being  timed  to  the  maximum  wave-length 
without  the  need  of  external  inductance. 

The  primary  is  hinged  to  the  body  of  the  cabinet  and  placed  in 
front  of  the  secondary  winding,  being  fitted  so  as  to  swing  outwards 
and  allow  of  variation  in  the  magnetic  coupling  between  the  primary 
and  secondary  circuits. 

The  manipulating  key  consists  of  a  standard  Marconi  type  wireless 
telegraph  key,  fitted  with  telephone  short-circuiting  contacts  on  the 
back  stops,  serving  to  protect  the  telephones  from  strong  induced 
currents  while  transmitting,  and  rendering  it  possible  for  the  operator 
to  listen  in  for  the  communicating  station  between  intervals  of 
transmission. 


meneed,  prices  of  materials  have  advanced,  and  it  is  questionable  if 
they  will  be  much  reduced  for  some  years  to  come. 

The  curves  in  Fig.  1  show  the  approximate  initial  cost  of  ligliting 
installations  for  houses  of  from  two  to  eight  apartments,  wired  in 
steel  tubing  and  wood  casing  respectivel}'.  The  figures  given  are 
for  everj'thing  necessary  to  complete  the  installation  with  the  best  of 
materials,  and  allow  for  inexpensive  fittings  in  the  principal  rooms. 
They  do  not  include  the  provision  of  wall  sockets  for  the  use  of  stan- 
dard lamps  or  heating  appliances.  The  cost  of  wiring  in  screwed 
tubing  rises  in  greater  proportion  than  that  of  wood  casing  installa- 
tions as  the  size  of  houses  increases,  due  to  the  general  practice  of 
adopting  more  expensive  fittings  where  the  wiruig  is  carried  out  of 
sight  behind  plaster  and  below  floors. 

The  description  of  lamps  and  fittings  adopted  in  a  typical  house 
of  the  semi-detached  type,  of,  say,  five  rooms  and  kitchen  might  be 


Fig.  5. — Di.4nE.\M  of  Connections  of  ^  kw.  Motor  Ai.tern.4T0r  Disc  Cabinet  Set. 


The  storage  batteries  are  contained  in  a  cupboard  designed  to 
accommodate  30  special  ship  type  80  ampere-hour  cells.  Care  has 
been  taken  to  ensure  a  free  circulation  of  air  through  the  cupboard. 
Wlien  the  latter  is  placed  in  a  sheltered  position  between  the  decks 
it  is  usual  to  fit  a  torpedo  or  other  approved  type  of  induced  draught 
ventilator. 

The  electrical  connection  between  the  storage  battery  and  the 
battery  charging  switchboard,  situated  in  the  operator's  cabin,  is 
made  by  means  of  insulated  cable. 

The  several  illustrations.  Figs.  1  to  5,  give  a  good  idea  of  the 
general  arrangement  of  the  set,  whilst  the  diagram  of  connections. 
Fig.  3,  will  sufiiciently  explain  the  wiring.  When  the  j  kw.  set  is 
used  on  small  vessels  as  the  main  installation,  a  receiver,  of  course, 
has  to  be  fitted.  This  consists  of  one  of  the  Marconi  standard 
crystal  receivers,  having  a  range  of  reception  covering  all  wave- 
lengths between  the  approximate  limits  of  200  and  2,500  metres. 


THE  ECONOMY   OF   ELECTRICITY  IN  SMALL  HOUSE- 
HOLDS. 

BY  W.  B.  SMITH. 

Electric  Lighting. — Nowadays,  when  metal  lamps  are  compara- 
tively cheap  in  first  cost,  electricity  at,  .say,  3d.  per  unit  is.  light  for 
light,  more  economical  in  running  costs  than  the  older  methods, 
apart  from  the  many  other  benefits  it  confers  on  the  user.  The  chief 
difficulty  is  the  initial  outlay  required  to  fit  up  lighting  installations, 
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•  1        2        3        4         5        6      7 
Numbey  ot  f:ooms+ Kitchen. 

Fio.  1. Approximath  Cost  of  WiRnra  Houses  kou  Electric 

LioHT,  iNcLUDnJO  Fittings  and  Lamps. 

and  if  electric  lighting  is  to  become  the  light  for  the  smaller  cliws  of 
hou.se  already  fitted  with  gas  pipes,  the  co.st  of  wiring  will  require 
to  be  considerably  reduced.  New  and  cheaper  Bystems  of  wiring 
have  already  been  i)laced  on  the  market.  Imt  liavo  not  replaced  tlic 
usual  steel  tubing  and  wood  casing  systeiiiM.  Since  the  war  com 
•  Abstract  of  a  Poper  road  before  the  Greenock  Elootrioal  Sooioty. 


as  shown  below.  The  cost  of  r,n  installation  of  this  size  might  be 
about  £17  in  wood  casing  and  about  £23  in  screwed  tubing,  while  the 
annual  bill  for  lighting  would  vary  from  £2  to  £3. 

The  actual  cost  of  electricity  for  lighting  in  small  houses  naturally 
depends  on  the  habits  of  the  occupants,  but  the  lighting  bills  of 
domestic  consumers  usually  tear  some  relation  to  the  size  of  the 


Number  ct  Rooms-^  Kitchen, 

Fig.  2. — Annual  Electric  Lighting  Bill  foe  various  sizes  of 

Houses  at  3d.  per  Unft. 

dwelling.  The  particulars  in  Fig.  2  have  been  compiled  from  the 
average  lighting  bills  of  domestic  consumers  in  Greenock  who  are 
charged  at  present  on  a  flat  rate  of  3d.  per  unit.  The  cost  for  each 
lamp  per  annum  averages  about  4s.  In  Fig.  3  the  variation  from 
month  to  month  is  shown,  the  amomits  being  calculated  from  actual 
meter  readings.  The  cost  of  electric  lighting  per  month  varied  from 
5s.  7d.  in  January  to  7d.  for  the  month  of  July. 

Bwelling-House  of  Five  Rooms  and  Kitchen. 
Schedule  of  Lights  and  Fillings. 


Position. 

Lamps. 

Fittings. 

No.      C.P. 

Switches. 

Hall  

1         50 

1 
2 

2 

1 

1 
2  two-way 

3 

One  pendant  (fancy  shade). 

Dining-room... 

Drawing  room 
or  i)arlour... 

3 
4 

1 

1 
1 
1 
3 

30 

30 

50 

16 
16 
30 
30 

One  throe-light  dining  tabic  rise 
and  fall  pendant  (silk  flounce). 

Four  small  brafUots  or  coiling 
fixtuivs  (fancy  slindos). 

Olio  rise  and  fall  pendant  (opal 

shade). 
One  pcMidant  (opal  shade). 

Stainvay   

Bathroom    

3  bodfooms.... 

Olio  pendant  ((amy  sluulo). 
One  iH'ndant  (opnl  shndo). 
Three  pendant.''  (fancy  shadci). 

The  lighting  of  small  hoin-cs  has  received  a  great  deal  of  attention 
from  station  engineers,  rrepaynient  meters  are  obviously  suited 
to  the  very  small  consniiicr.  but  they  aiv  expensive  and  in  niauy 
cases  unrelialilc.  The  iiiiliinilcd  supply  iiictho<l  is  open  to  objection 
on  the  score  of  waste,  to  prevent  which  a  gn-at  aiiioiiiit  of  insi>ectioii 
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.>  n?'-<>^>^ry.     In  some  towns,  however,  tenement  houses  and  rows 
:.■  supplied  OTth  electric  light  at  a  small  sum  per  lamp 

•  the  results  from  the  consumer's,  as  well  as  the  station 
lit  of  view  hare  been  quite  satisfactory.     The  capital 

co^;  ui  luc  «.Trice  is  reduced  by  the  value  of  the  meter  and  cut-outs  ; 
no  accounts  arc  rendered,  and  only  one  weekly  call  at  each  house  is 
necessan.-  to  collect  the  sums  due.  The  advantage  of  this  system 
in  lows  of  tenements  or  cottages  is  evident,  but  it  would  hardly  be 
snitable  where  houses  are  scattered  over  a  large  area.  The  weekly 
•  •  rgy  is  usually  in  the  neighbourhood  of  Id.  per  30  c.p. 
i.  "which  nearly  equals  the  cost  of  4s.  per  lamp  per 

•  ase  of  domest  ic  consumers  in  Greenock. 
■6mail-LuiTent"  Domestic  Appliances. — ^Many  "small-current" 

or  '*  low-wattage  "  appliances  are  now  in  daily  domestic  use,  the  most 
popular  in  small  hou^s  being  the  electric  iro!i.  fon-^iiining  one-thiid 


5t 


Fio.  3. — Electric   LicnTrso  rs  Shall  House  at  3d.  per  Unit. 
AvEx^GE  2<i.  IUd.  per  Month.    Total  for  Year  £1.  13s.  9d. 

to  one-half  of  a  unit  per  hour.  The  electric  kettle,  with  quick  boiling 
beating  element  to  boil  2  pints  in  less  than  8  minutes,  is,  perhaps,  the 
nest  mont  popular  electric  utenKil. 

On  thi-  liifhtiiig  rate  of.  say.  3d.  per  unit,  the  intermittent  use'of 

"  '  urrr-nt  "  devices  does  not  very  materially  increase  the 

I.     But  if  more  frequent  use  is  made  of  them  the  con- 

■  •   iih  JM-d  to  adopt  the  "  lixedsum"  .system  of  charging, 

i  •  harge  ix  made  for  the  use  of  the  supply  and  a 

.  !   per  unit,  for  energy  consumed  and  measured  by 

rate  for  energy,  the  economy  of  applying  elec- 

l»i«.ii  '  "orvice  in  the  home  becomes  at  once  apparent.f 

Til'  imU-r  of  unitH  Nupplled  from  a  given  generating 

■  '  ■  ■  .  .    -     .jt  he<<iineH,  or,  in  other  words,  the 

]  i'IkIh  on  the  load  factor.     If  the 

'  liC  regular  use  of  other  apparatus, 

«tj' ),  .»•  ir.i,-.  k<  III.-,  lioipl.i'  .,  A-c,  the  consumer  should  have  the 
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consumer  has  the  option  of  a  low  fiat  rate  for  the  heating  energy 
supplied  by  separate  meter,  the  hghting  being  charged  at  the  usual 
lighting  rate. 

Electric  Beating. — The  recent  boom  in  electric  heating  is  un- 
doubtedly due  to  the  advent  of  a  reliable  electric  "fire"  giving 
radiant  as  well  as  converted  heat.  t«»i 

In  actual  heating  value,  electricity  is  seriously  handicapped  when 
placed  alongside  coal  and  gas.  From  each  unit  of  electric  energy 
only  3,-410  British  thermal  units  can  be  produced,  so  that  at  Jd.  per 
unit  Id.  worth  of  electricity  gives  4o50  B.Th.U.  Id.  worth  of  gas  at 
2s.  lid.  per  1,000  cubic  ft.  has  a  heat  value  of  about  four  times  this 
amount  ;  while  for  coal  at  25s.  per  ton  the  same  cost  would  yield 
105,000  heat  units,  or  over  20  times  the  number  of  B.Th.U.  But  the 
excellent  efficiency  of  electricity  for  heating  enables  it  to  compete  in 
point  of  cost  with  gas  at  least,  and  although  more  costly  than  heating 
by  coal  fire,  its  other  advantages  would  certainly  recommend  it  in 
preference  to  the  coal  fire. 

It  is  estimated  that  about  1-5  watts  per  cubit  foot  is  necessary  for 
the  electric  heating  to  raise  the  temperature  by  about  12°P.  in 
one  hour  ;  but  half  of  this  expenditure  of  energy  suffices  to  maintain 
that  degree  of  heat.  In  a  room  of  dimensions  14  ft.  by  12  ft.  by 
10  ft.,  the  capacity  of  the  heater  required  would  be  2i  kw.,  which 
could  be  reduced  to  about  1  kw.  after  the  first  few  hours. 


2500 


Fig.  5. — Dahy  Demand  (dtoing  Winter)  for  Small  Dweluno 
House.   Lightino  CoNSUMrnoN  00  unit  per  day  at  3d.  per  unit= 

IJd.  per  day.      HbATIKQ  and  CooKINC,   4-5  INITS  PER    DAY  AT  JD.  PER 
tJNlT=3jD.  PER  DAY. 

For  the  bathroom  the  electric  lire  is  specially  suitable,  but  certain 
rules  slidiiid  be  enforced  before  placing  an  electrical  appliance  in  a 
but  broom.  The  frame  must  be  efficiently  "  earthed  "  to  the  water 
pipes,  and  to  ])r(.vcnt  further  any  danger  from  shock  it  would  be 
advisiibie  to  insist  on  electric  heaters  or  towel  rails  being  securely 
fixed  lo  the  wall  or  lloor  of  a  bathroiim,  so  that  they  cannot  be  moved 
to  a  position  where  they  might  bo  touched  by  a  iieison  who  is  already 
in  contact  with  any  of  the  bath  fittings.  Most  electric  fires  are 
provided  with  an  earth  terminal,  and  whore  there  is  any  po.ssibility, 
iiowevf-r  renuite.  of  a  person  receiving  an  electric  shock,  it  is  im- 
perative that  the  frame  of  the  heater  bo  efficiently  coiniectod  to 
earth.  .Switches  iiiiil  wall  sockets  for  heating  supplies  should  also  bo 
nf  HUchadeHign  that  it  is  impossible  to  nuike  or  break  thocircuit  by 
the  insertion  or  withdrawal  of  the  plug. 

The  atitomatie  regulation  of  tompeiaturo  in  a  room  can  bo  more 
HatiHfaetorily  performed  with  electric  liics  than  with  any  other  system 
of  heating.  My  an  ariiingement  of  thermostat  and  circuit  breaker  in 
the  heater  circuit,  it  is  possible  lo  nminlHin  an  almost  uniform  fom- 
peraliire  in  any  apartment. 

Khrlrir  Coiiking.  -  The  piogresH  of  electric  cooking  in  houses  has 
not  been  mo  marked  aa  the  enterprise  ol  manufacturers  deserves. 
In  Kiiglaiid.  where  a  large  iimoiint  of  roasting  and  baking  is  done  in 
the  hiiiiHi'liold,  (he  electric  cooker  is  now  extensively  used  ;  but  in 
Seiilliiiid.  wliiTi!  boiling,  Htewing.  frying  and  grilling  form  the  greater 
proportion  nl  cooking  openilioHH,  the  iidoption  of  the  new  method 
lin.<  been  extremely  slow.  The  icuhoii  f,.i  this  is  that  although  the 
cIcMtrii'ovcii  hiiNalmoNt  reached  a  slate  of  perfection,  (he  same  cannot 
bo  naid  of  the  hoi  plates  on  inimt  eleclrio  cookers. 

S<'veral  iiialMrx  have  eertainly  improved  the  quiekheating  capa- 
city of  (heir  lio(pla(eH,   IkiIIi  of  |||(.  „|.,„  ,i,„l   |h,.  enclosed   (ypoH. 
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Further  improvement  is  to  be  expected  with  the  oj; en-element 
radiant-type  of  boiling  ring,  with  wliich  ordinary  black  pots  and  pans 
are  most  efficient,  and  where  close  contact  between  plate  and  utensil 
is  not  so  important.  The  black  hot  plate  has  the  disadvantage  that 
the  cast  iron  forming  the  surface  has  to  be  raised  in  temperature 
from  cold  before  heat  is  conducted  to  the  cooking  utensil.  Special 
flat-bottomed  utensils  are  also  necessary  with  the  cast-iron  hot 
plate,  and  the  importance  of  good  contact  should  be  emphasised. 

Neglecting  the  minor  shortcomings  of  the  electric  cooker,  it 
can  be  proved  that  cooldng  by  electricity  is  economical.  In  roasting, 
meat  only  loses  10  per  cent,  in  weight  in  an  electric  oven,  as  com- 
pared with  about  30  per  cent,  for  a  gas  oven.  This  fact  in  itself 
would  be  sufficient  to  support  the  adoption  of  electric  cooking  at 
reasonable  rates  for  energy.  But  wlien  regard  is  taken  of  the  other 
advantages  to  be  gained,  its  economy  in  the  home  is  beyond  question 
in  so  far  as  roasting  and  baking  are  concerned.  With  an  electric 
oven  it  is  only  necessary  to  perform  one  cooking  operation  success- 
fully to  know  that  for  subsequent  cookuig  the  same  conditions  will 
result  in  the  same  satisfaction,  as  the  regulation  of  heat  in  the  oven 
can  be  gauged  to  a  nicety.  In  the  selection  of  an  oven,  top  heat 
should  be  insisted  on  as  well  as  bottom  heat,  as  it  enables  the  food 
to  be  well  bro^vned  on  top,  and  a  better  variation  of  the  heat  distri- 
bution in  the  oven  is  possible.  Side  elements  are  not  so  serviceable 
in  this  respect.  The  full  temperature  of  300°F.  or  400°r.  should  be 
attained  in  about' 20  minutes  after  switching  on,  and  the  oven  should 
be  lagged  so  that^about  one-half  of  full-loading  maintains  this  tem- 
perature. 


Average,  4/0 'J^ per  i'^tdk   ^  o  0  1l'-i  per  Annum. 
U^htin^  Heating  &  Cco^  r ^  bj  Eleciria^ySi  Cozl. 

Fig.  6. 

For  the  consumer  who  does  not  desire  to  instal  a  complete  elec- 
tric cooking  outfit,  but  who  wishes  to  make  a  trial  of  electric  cook- 
ing, a  small  hotplate  and  grill,  together  with  a  self-contained  quick- 
boiling  kettle,  make  a  very  handy  combination  for  preparing  break- 
fast and  tea.  With  these  small  appliances,  a  breakfast  for  three 
persons,  consisting  of  porridge,  ham  and  eggs,  and  tea,  can  be  easily 
made  in  20  minutes  at  a  cost  for  electric:  energy  of  less  than  Jd. 
The  electric  grill  is,  pcrh;ips,  the  most  jierfect  part  of  the  electric 
cooker.  In  a  few  minutes,  ham,  a  steak,  a  chop,  or  a  Welsh  rarebit 
may  be  cooked  with  little  trouble.  The  husband  whose  wife  is  at  the 
coast  or  on  a  visit  to  relatixes,  and  who  has  to  prepare  his  own  meals 
at  home,  will  find  the  electric  grill  a  decided  boon.  It  is  "  on  "  for  a 
few  minutes  only,  so  f  li;if  the  energy  used  is  negligible. 

From  ligurcs'aA^iii.iMr.  llic  energy  used  for  cooking  varies  from 
1  to  li  units  pcrday  t.pi- 1  irh  person,  and  the  annual  co.st  for  a  family 
of  three  or  four  persons  should  not  be  more  1  ban  £4.  10s. 

Oeneml.—  ln  a  small  household  of  three  jsersons  where  the  cooking 
is  done  by  electricity,  and  where  electric  heaters  are  used  for  occa- 
sional heating  of  rooms,  the  diagram  in  Fig.  5  would  apply  for  a 
winter  day.  In  the  early  morning  the  radiator  is  in  use  for  heating 
in  the  bedroom.  Later  the  kettle  and  hotplate  are  put  on  for  the 
])rcparal  ion  of  breakfast.  During  the  forenoon  the  oven  is  in  u.se  for 
masting  and  baking,  the  hotplate  for  boiling  potatoes.  &c.,  and  later 
t  he  kettle  for  boiling  water  for  tea.  The  elcrl  ric  iron  may  be  in  u.-e 
for  a  short  ]  eriixl  during  the  afternoon,  and  in  ;ulilili<in  to  the  liglil- 
iiig,  the  kettle  and  hotplate  arc  again  in  comiiiission  for  tea.  Late  ni 
the  evening  the  kettle  is  used  for  supper,  and  the  radiator  is  put  on  in 
the  bedroom  before  retiring.  The  lighting  costs  I  Jd..  and  the  heating 
and  cooking  about  .'{Jd..  a  total  cost  of  5id.  per  day  in  winter.  I'or  » 
day  in  8uiTum>r  the  cost  would  obviously  be  much  less. 


r  unit. 

Total. 

3d.      . 

.     £2  10    0 

fd.       . 

.       S    0     0 

^d.       . 

.       4  10     0 

id.       . 

.       3     0     0 

Jd.       . 

..       1   10     0 

£19  10     0 

In  this  case  the  daily  load  factor  for  lighting  works  out  at  3  per 
cent.,  whUe  with  the  cooking  and  supplementary  heating,  the  load 
factor  is  raised  to  10  per  cent,  for  the  same  house.  The  average  price 
paid  for  the  whole  supply  works  out  at  a  little  more  than  Id.  per  unit. 

The  annual  cost  of  cooking,  heating  and  lighting  by  electricity 
and  coal  from  actual  results  in  such  a  house  as  showTi  in  Fig.  6 
was  £10.  9s.  lUd.,  and  it  would  seem  that  if  electricity  had  been  used 
exclusively  for  all  these  domestic  purposes,  the  cost  would  not  have 
exceeded  £20  per  amium. 

Having  taken  up  the  various  domestic  uses  separately,  consider 
the  case  of  a  house  of  four  or  five  apartments  where  no  gas  or  coal  is 
used,  and  where  electricity  supplies  all  the  necessary  light,  heat  and 
power.  The  following  are  the  principal  items  of  expenditure  per 
annum  under  these  heads  : — 

Units. 

lighting  200 

Heating  rooms 2,560 

Cooking    1,440 

Hot  water  supply   1,440 

Other  uses,  say 480 

6,120 

In  Dumbreck,  Glasgow,  eight  small  villas  of  four,  iive  and  six 
apartments  have  been  fitted  with  electrical  appliances  for  lighting, 
heating,  cooking,  &c.,  and  the  cost  of  electricity  per  annum  for  the 
year  ending  May,  1915,  was  found  to  vary  from  £20  to  £30  for  each 
house. 

For  a  small  dwelling,  where  no  maid-servant  is  kept,  a  total  cost 
for  electricity  of  £20  or  even  £30  per  aimum,  caimot  be  said  to  be 
excessive,  considering  the  dirt  and  labour  saved,  and  the  usefulness  of 
the  whole  arrangement. 

It  might  be  argued  that  the  effect  of  a  large  cooking  and  heating 
load  would  very  materially  raise  the  peak  of  a  power  station  without 
much  advantage  in  increasing  the  general  load  factor  of  the  station. 
Such,  however,  is  not  the  case.  In  a  town  where  in  large  tenement 
houses  the  tenants  use  electricity  for  lighting,  heating  and  cooking, 
although  the  total  of  the  rated  loads  of  21  consumers  in  one  block 
was  110  kw.,  the  maximum  load  on  the  service  cables  supplying 
the  block  was  only  13-5  kw.  In  the  case  of  the  Glasgow  villas  men- 
tioned above,  the  maximum  demand  on  the  distributor  supplying 
the  houses  was  17  kw.,  although  the  coimected  load  totalled  80  kw., 
giving  a  diversity  factor  of  about  5. 

It  has  been  shown  in  several  towns  that  the  domestic  cooking 
and  heating  load  comes  on  mainly  at  "  off-peak  "  hours  of  the  day, 
thereby  tending  to  improve  the  load  factor  on  the  station,  and 
assisting  towards  the  cheaper  cost  of  generation.  The  power  load 
has  already  reduced  the  production  costs,  but  the  power  load  on  a 
central  station  often  de];ends  on  the  state  of  trade  in  the  district, 
whereas  the  domestic  heating  and  cooking  load,  if  properly  developed, 
would  provide  an  excellent  day  load  almost  independent  of  industrial 
fluctuations. 


Influence  of  Foreign  Ingredients  on  Steel.    An  impoitanb 

Paper  bv  Dr.  .1.  K.  Stead  rc;ul  at  the  annual  nicotini!;  of  the 
Iron  ami  Steel  Iihstiiute  on  Sept.  21-22,  discusses  the  ofiect  of 
small  quantities  of  phosphorous,  sulphur,  manganese,  copper 
and  tin  on  the  qualities  of  steel.  Attention  is  drawn  to  the 
need  of  greater  precision  m  describing  experiments  on  various 
steels.  For  example,  in  recording  the  results  of  tests  of  tensile 
strength,  the  dimensions  of  the  test-pieces  should  be  stated, 
and,  in  dealing  with  normalising  and  annealing,  the  tempera- 
ture of  heating  and  the  time  of  cooling  to  below  redness  should 
be  recorded.  Speaking  generally,  the  deleterious  etfeets  of 
impurities  appear  to  have  been  exaggerated.  Thus  the  ellect 
of  phosphorous  within  0-1  per  cent,  is  comparable  with  that  of 
carbon  and  0-i;i-0-20  per  cent,  is  desirable  to  give  good 
machining  properties.  Phosphorous  alloyed  with  iron  also 
makes  tiie  metal  less  liable  to  conosion.  While  sulphur  per  se 
may  cause  "  red-shortness  "  in  small  quantities,  it  is  actually 
beneficial  provided  manganese  is  also  present.  Silicon  up  to 
l-5-l-"r)  per  cent,  increases  the  limit  of  ductility  and  tensile 
strength,  while  copper,  in  quantities  less  than  O-^i  per  cent.,  has 
little  or  no  uiHuence  on  the  mechanical  properties.  Tin.  how- 
ever, in  any  sensible  quantity  should  be  avoided,  as  it  makes 
tlie  steel  diiliciilt  to  roll  and  liaitl  and  stiff  when  healed. 


86 


THE  ELECTRICIAN,  OCTOBER  20.  1916. 


THE  ELECTRICIAN: 

THE  OLDEST  WEE«L»JOU  =  s«L  OF  Elect?, CAL  ENGINEER!  NG.iNDUSTRY.  SCIENCE  4  FINANCE 

Fublislied  every  Fridaj.  Price  Sixpence.  Post  Free,  Sevenpence. 

Editoriai  FabliBMiig  and  Printing  Offices, 

1,  2  &  3,  SALISBURY  COURT,  FLEET  ST.,  LONDON,  ENGLAND. 

(CNLY  AIDDRESS.) 

Pione  :  City  4698  4  4699.    TeU.  :   Ei-ecteician  Newspaper  Losdox. 


SPECIAL  NOTICE. 

With  last  week's  numter  of  "  THE  ELECTRICIAN  "  was  Issued  (Gratis) 
the  Index  to  Vol.  LXXVII.  This  includes  the  Index  to  the  "  Commercial 
and  Industrial  Supplement." 

Complaints  of  non  receipt  should  he  promptly  made  to  the  Publisher. 


AU  Letters  relating  to  Subscripiions.  Adiertisemenis  and  other  business 
mattert  to  be  addressed  Publisher,   'The  Electriciak,"   Salisbury- 
court,  FUet-st.,  London.  Cheques  and  P.O.s  to  be  crossed  "  Cotitts  <fc  Co." 
Att  Editorial  communications  to  be  addressed  to  The  Editors.     Letters 
for  insertion  in  "The  Electbiciax."  or  containing  questions,  to  be 
arrr^-yv-'^.  by  name  and  address  of  the  writer  as  evidence  of  good  faith. 
'■  n  of  anonymous  communications. 
V  "■  off-ir^eic'pticrnaladmntagestoAdvertisersajii'hia  an 
a  World  wide  circulation.    This  statement  is  guaranteed. 
A  :  '        '  "led  on  application. 

Ti.  <  Ifd  for  the  current  issue  must  reach  the 

I  lay. 

Cu.Mt..*'  I-   ■■  i      r^.r   iijii.  i  \L  AxNorXCEMESTS,   AUCTION'S,   APPOIST- 

ME.TS  Vacaxt  axd  Waxted,  and  all  hnds  of  Small  Advebtise- 
I1E5TS  art  arxepttd  up  to  FlTSt  POSt  THURSDAY.  /( is  requested  that 
iktte  be  sent  in,  whentrer  possible,  not  later  than  Wednesday. 

The  Ratea  for  Sobachption  to  "  The  Electriciait  "  are  as  under  : — 

YEAR.  half-year.      QUARTER. 

United  Kingdom  ...  2m.  Od.     ...     Us,  6d.     ...     7s.  6d."^  Postfree, 

Cuada 2!t.-.  Od.     ...     15s.  Od.     ...     7s.  6d.  >- payable 

Poatal  Union SiJs.  Od.     ...     16s.  Od.     ...     8s.  Od.  J  in  advance 

(Tbli  charge  Inclndes  all  the  numerous  Supplements.) 

A'nc  rolum"  'jf  "The  Electbiciax"  commence  in  April  and  October, 

V'  -    I    •-•  I.XXVII.  can  now  be  supplied.     Price  on  application. 


"THE  ELECTRICIAN"  SERIES  OF 

Standard  Electrical  Books 

(am  bt  UAaintd  of  oil  BcckMlltri  at  Borne,  in  th*  Colonies,  and  Abroad. 
-  Tm  Ciac-;»ic:A»  "  Et«CT»icAi.  TuAtaa'  Diubctohy  akd  Handbook.  Published 
MBailly  te  FttnuTT.  corrtclad  to  mld-Ftbnury.  1916.  Esublbhed  1882.  Avery 
fab*tli  adnnklnt  niadlBn.  oovaiinc  the  entire  Industry.  Subeoiption  price 
(eMA  !•  recehad  Ik  oirama  up  to  Jan.  3lit  In  each  year  tor  the  next  following 
adttk^  :>  t,:  :«v  pcrt«»e(U.K.»9d. eitre.  Price, after  Jin. 3lst,156.nBtt, postage 
<U  '^^  ''•■  Oct.  30th  In  any  year  tke  price  U  reduced  to  10s.  6d,  nett 

P«'-  -vothnotcl  Europe,  la.  8d  :  Canada  and  India,  23. ;  Austra- 

*Mi-  «. ;  Ur.lted  Sutee  of  America  and  other  Countries.  2s.  6d. 

The  ai*  jH  -if  the  DnEcrorr  i  Handbook  Is  now  available 

•wau:'  TBLBmomr.     Handbook  of  Formuhe,  Data  and  Informa- 

*'-'  ■    Ij-Sc    Nou  Rtady.    Price  12s.  W.  nett,  by  post  I3s.    New 

'■•  '  •  ^•nc  TautmoNT.    By  W.  AtUna.    Nae  Edition  Now  Ready. 

'■•  ■lEuUitAmCt.nM.    By  H.  W.  Maloolm.  D.Sc  Nearly  Ready. 

'    ■     ■  'TKAXjmi  Caxa.      By  Dr.  C  C.  Garrard.      Now   Ready. 

A  •  j«a.     By  W.  Altlnn.  M.I.E.E.     New  Edition  in 

'MtMMt :  THa  Woaic  or  Ham  and  His  Succas- 
By  Sir  O.  J.  Lode*.     Price  5i.  nett. 
lAtiM  TaariHO  and  Wo«KiNa     By  C.  M.  Balnes. 

'in  C*«»OH».    2s.  M.  nett.  post  Irte  23. 9d. 
•rraucTKia  o»  GaMaturos.     by  K.   Llvlr.i;stone. 


■     J.  S. 

By  "AUrec"   Very  I'.ll/ III  .iUatel.    Price 
'I  o»  CoMHinATOes.     By  R.  Uvlntitone. 
CompUwl  by 
Od. 

■  M  Din.lCTIOHl, 

Ml  Reference  to  Colliery 

li.o  I'teventlon  of  Blast- 
nett 
a.  C.  Kershaw. 

•'.     Piloe2«.  6d. 

'  IMuatrsI*!.  By 
I  .I4a.  nett 
'h  E   I  v/ade. 


Vol,  LXXVII.  of  "  The  Electkician."    Bound  in  Publisher's  coveis, 
Price  18s.      Postage  U.K.  Is.  extra,  abroad  2s.  6d. 

Cases  for  binding  Vol.  LXXVII.,  price  2s.  ed. ;  post  free,  28.  lOd. 


"  '  ^  •  '"N  "I-  •■•At  I. IK  IN  ELECfRIC 

'  ''  l-OWK.R     MAIN.S. 

By  t.L.  U,s,jj|,\RL. 

Tn.-n  Kortv..  >    .s.-  h.a.ly     Vriet  U.  U.  i-ll.  |«ii  (,oo  •(. 


A  toMII  KU.  UVIAIIK.I  y  „,  ••  Tb.  Elaclnc.an      S«,„  .^j 
■■     -    f  ;:  Iw  gladly  mailed  on  raquaat 


EFFICIENCY  IN  THE  BOILER  HOUSE. 

It  is  BOW  fairly  recognised  tiiat  the  lumiing  of  the  boiler 
house  efficiently  is  far  more  difficult  than  the  running  of  the 
engine  room,  owing  to  the  fact  that  the  conditions  under 
which  the  energy  of  coal  is  transferred  into  the  energy  of 
steam  are  more  or  less  variable.  For  example,  the  con- 
ditions under  which  the  combustion  takes  place  do  not 
remain  constant.  The  external  surface  of  the  tubes  which 
receive  the  heat  varies  as  the  deposit  thickens,  and  the 
internal  surface  of  the  tubes  where  the  heat  is  transferred 
from  the  metal  to  the  water  is  liable  to  change  through  the 
formation  of  scale.  Consequently,  for  efiicient  running  it 
is  essential  that  continuous  attention  should  be  paid  to 
many  matters  of  detail. 

In  our  present  issue  we  publish  an  interesting  account 
of  the  methods  adopted  for  this  purpose  in  a  generating 
station  of  100,000  kw.  at  Boston.  From  this  it  will  be  seen 
that  every  30  days  the  boiler  drums  are  thoroughly  washed 
out,  and  every  60  days  inspection  is  made  of  the  lower  rows 
of  boiler  tubes,  so  that  the  formation  of  scale  may  be  closely 
followed.  The  scale  thickness  can  thus  be  estunated  or 
calipered  if  necessary.  The  external  cleaning  of  tubes 
along  with  settings  is  also  carried  out  systematically.  For 
fhis  purpose  the  men  use  jets  of  steam  and  long  hooks. 
Steam  is  also  blown  along  the  passages  between  the  tubes 
while  the  boilers  are  in  operation. 

It  is  a  little  suiprising  to  note  that  in  this  station  use  is 
made  of  boiler  fluid.  Engineers  in  this  country  have  long 
since  come  to  the  conclusion  that  a  boiler  should  not  be 
converted  into  a  water  softener,  and  that  water  treatment 
should  be  carried  out  in  a  completely  separate  plant. 

The  account  to  which  we  have  referred  deals  almost 
exclusively  with  the  cleaning  and  inspection  of  the  boilers. 
but  there  are  many  other  operations  which  are  equally 
important.  There  is,  for  example,  the  sampling  of  the  fuel. 
The  production  of  .steam  has  become  much  more  of  a  chem- 
ical operation  than  it  was  some  years  ago,  and  for  tin- 
highest  efficiency  it  has  become  necessary  to  trace  tiie 
progress  of  the  therimil  unit. s  I  li rough  the  various  operations, 
from  the  coal  heap  to  the  chimney  shaft ;  hence,  the  de- 
Hirability  of  examination  of  the  coal  on  arrival  and  records 
of  tlie  flue  gu,se8,  in  order  to  .see  that  the  conditions  under 
wliieh  combustion  taken  place  aie  satisfactory. 

Among  the  many  problem.s  with  which  the  engineer  i.s 
faced  is  the  jirovisioii  of  sunicient  boilers  for  jieak  h)a(l,  and 
the  Imiiking  of  these  boilers  when  no  longer  requiied. 
During  liiiu-H  of  jH-uk  Home  forcing  of  the  boilers  natuiailv 
takcM  place.  It  Ih  (|uesti()nabie,  lioweyer,  whether  aiiy- 
thing  into  be  Ruined  by  the  banking  of  boiler.s  once  ti\e  ]ieak 
huH  pu.MMed,  The  eHicieiicy  (([  a  l,yil,.,-  lulls  „|y  mpidly  if 
forcing  in  currii-d  beyond  a  certain  point,  and  the  best 
rcHiiltn  cun  only  be  ohitiined  if  the  velocity  of  the  gases  is 
midiciently  low  for  the  Kicater  pail  of  the  "heat  to  be  taken 
fidin  them  hy  the  boiler  and  economiser  combined.  On 
thiH  iiccoiml  it  is  pmbably  a  betiii  propo,sition  to  keej)  the 
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full  number  of  boilers  in  service  during  the  times  of  light 
load  rather  than  to  bank  a  certain  number,  unless  the 
difference  between  the  peak  load  slnd  the  night  load  is  very 
marked.  It  must  also  be  remembered  that  the  rate  at 
which  the  fuel  passes  through  the  furnace  depends  upon  the 
amount  of  steam  recpiired.  Anything  like  complete  com- 
bustion cannot  be  obtained  if  the  speed  is  above  a  certain 
value.  This  point  was  brought  out  recently  at  the  meeting 
of  the  Incorporated  Municipal  Electrical  Association,  when 
Mr.  S.  E.  Fedden  stated  that  the  ash  at  Sheffield  had  been 
found  to  have  a  calorific  value  of  4,048  B.Th.U.  and  that 
this  had  been  reduced  to  3,152  by  careful  supervision.  If 
we  start  with  coal  of,  say,  12,000  B.Th.U.  we,  as  engineers, 
cannot  be  proud  of  our  methods  of  combustion  if  they  leave 
over  3,000  B.Th.U.  in  the  ash,  or  over  25  per  cent.,  and  we 
are  forced  to  the  conclusion  that  the  best  results  can  only 
be  obtained  by  most  careful  supervision  and  by  the  most 
detailed  investigation  of  all  the  losses  in  the  boiler  house. 
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The  Dynamical  Theory  of  Gases,     By  J.  H.  Jeak.s.    2ni'i  edition 

(Cambridge  :    Univcrsily  Prci^p.)     Pp.  vi.-}-436.     16s.  net. 

When  the  first  edition  of  this  work  was  published  in  1901, 
the  Kinetic  Theory  of  Gases  was  in  many  respects  in  a  very 
uncertain  state.  Facts  and  hypotheses  were  very  mixed  and 
required  to  be  disentangled,  and  the  author,  in  reducing  the 
wiiolc  subject  to  an  ordered  arrangement,  rendered  important 
services  towards  further  research  in  a  subject  which  many 
thought  had  become  barren,  and  others  were  afraid  to  touch. 
The  effect  of  this  work  lias  been  manifest  in  many  directions 
recently,  and  the  development  of  the  kinelic  tlicory  is  now 
proceeding  rapidly  in  the  hands  of  several  invesiigators. 

The  second  edition  now  before  us  brings  the  more  classical 
theory  thoroughly  up  to  date,  and  gives  due  prominence  to 
even  the  most  recent  work  of  Chapman  and  others,  pointing 
out,  at  the  same  time,  certain  important  limitations,  affecting 
the  generality  of  many  investigations,  which  are  apt  to  be  over- 
looked. The  author's  avowed  aim  is  to  develop  the  theor)'  on 
an  exact  mathematical  basis,  but  this  aim  has  not  been  allowed 
to  interfere  with  the  value  and  completeness  of  the  work  for 
a  non-matliematical  reader.  For  there  are  both  physical  and 
mathematical  chapters  so  arranged  that  all  the  essential 
svfccesses  and  difficulties  of  the  kinetic  theory  can  be  learned 
from  the  former  by  a  reader  who  is  content  to  dispense  almost 
wholly  with  the  latter — a  remarkable  fact,  in  view  of  the  nature 
of  the  subject.  The  work  could,  if  on  this  groimd  alone,  be 
recommended  to  any  reader,  whether  physicist,  mathema- 
tician or  engineer,  who  wishes  to  obtain  a  working  knowledge 
of  gas  theory. 

To  say  that  this  is  the  standard  work  on  the  subject  is  some- 
what superfluous,  in  view  of  its  authorship.  The  first  edition 
had  alreadj'  earned  that  title.  One  very  valuable  feature  is 
the  frequeni  use  of  simple  mechanical  illustrations  of  diflicul; 
points,  whicli,  for  the  general  reader,  form  a  welcome  and 
satisfactory  substitute  for  a  long  niatlieniatical  investigation. 
After  a  short  introductory  chapter,  the  theor}^  of  a  gas  in  a 
steady  state  is  taken  up,  and  followed  by  a  descriptive  chapter 
on  the  physical  propertitjs  of  gases  in  this  state.  Correspondmg 
chapters  follow,  in  which  the  gas  is  not  in  a  steady  state,  and 
these  naturally  include  lull  accomits  of  such  phenomena  as 
Viscosity,  Conduction  of  Heat  and  Diffusion. 

After  a  review  of  the  evidence  as  to  the  size  of  molecules  and 
allied  subjects,  tluvaiitlior  proceeds  to  more  particular  pro- 
blems, such  as  the  tlieoiy  ot  aerostatics  and  planetaiy  atnio- 
,splieres,  the  transfer  of  energy  and  propagation  of  sound,  and 
the  p.artition  of  energy  in  continuous  niedia.  The  (pianiuni 
theory  has  been  eoiilined  U>  one  cliapiei-  the  author  lias 
already,  through  the  Physical  Society,  published  separately 


a  well-known  report  on  this  theory.  In  view  of  the  present 
position  of  the  quantum-theory,  we  must  agree  with  the  author 
that  the  proper  procedure  now  is  to  indicate  only  the  manner 
in  which  it  appears  to  solve  difficulties  left  from  the  classical 
treatment.  The  author  anticipates,  however,  that  it  must 
necessarily  appear  to  a  much  greater  extent  in  any  further 
edition.  The  present  volume,  in  every  respect  worthy  of  the 
best  traditions  of  the  Cambridge  University  Press,  already 
differs  notably  in  size  from  its  predecessor.  J.  W.  N. 

The  Year-Book  ofWireless  Telegraphy  and  Telephony.     {Lon- 
don :   The  Wireless  Press,  Ltd.)     Pp.  Ixxx. 4-874.     3s.  (!d.  net. 

The  present  volume  contairs  a  few  more  pages  than  its 
immediate  predecessor.  An  addition  has  been  made  to  the 
summarised  laws  and  regidations  laid  down  in  the  various 
countries,  and  reference  is  greatly  facilitated  by  an  excellent 
index.  The  dictionary  in  five  languages  and  glossary  of  tech- 
nical terms  is  supplemented  by  a  repoit  of  the  Committee  on 
Standardisation.  The  volume  includes  a  mass  of  teclmical 
information  in  addition  to  numerous  tables. 

Dr.  Erskinc  Murray  has  revised  and  brought  up  to  date  the 
pages  devoted  to  "  Useful  Fonnulre  p,nd  Equations."  Mr. 
A.  Hurd  contributes  an  essay  on  "  Intelligence  in  Naval 
Warfare," and  "The  Allies'  Strategy  m  1915,"  written  by  Col. 
Maude,  forms  interesting  reading.  Dr.  Fleming  al.so  writes  on 
■'  Photo-Electric  Phenomena,"  and  an  article  by  Dr.  Eccles 
on  "  Capacitance,  Inductance  and  Wave-lengths  of  Antennae  " 
contains  an  original  .series  of  abacs  of  great  utility  for  pui-poses 
of  calculation.  The  Vice-President  of  the  Institution  of  Eadio 
Engineers,  Mr.  J.  L.  Hogan,  jun.,  also  contributes  a  Paper  on 
the  ■"  Measurement  of  Signal  Intensity."  The  volume  is  well 
illustrated,  and  contains  biographical  notes,  together  with 
much  other  interesting  matter.  The  excellent  reference  sec- 
tion, in  which  are  arranged  in  chronological  order  all  the  chief 
events  in  connection  with  wireless  work,  fonns  a  valuable 
feature  of  the  book.  It  is  interesting  to  read  that  e\i'ii  in 
peace  time  Gennany  systematically  endeavoured  to  eliidi-  llie 
various  regulations  laid  down  by  tlie  Convention,  although  she 
played  a  predominant  part  in  the  debates  leading  up  1o  their 
toimation.  The  volume  seems  to  us  to  be  a  sine  qua  noii  to 
anyone  interested  in  radio-telegraphic  or  telephonic  matters. 

On  the  Relation  of  Imports  to  Exports.  By  J.  Taylor  Peddik. 
(London  :  Lonamans,  Green  &  Co.)  (Second  edition.  Pp.  xix. -f 
148.)     5e.  net.  ' 

The  first  edition  of  this  book  was  reviewed  in  our  columns  a 
few  months  ago.  The  present  edition  includes  an  essay  on 
"  National  Economics  or  Empiricism,"  which  deals  with  the 
knotty  question  of  tariffs,  and  other  contentious  questions. 
In  the  preface  the  author  mentions  that  he  was  surprised  to 
find  that  Adam  Smith  was  not  the  originator  of  (Uir  present 
system  of  one-sided,  or  Free,  Trade.  We  should  have  im- 
agined that  every  writer  on  economics,  or,  indeed,  any  one  who 
has  taken  the  least  interest  in  the  now  almost  forgotten 
"  Tariff  Reform  v.  Free  Trade  "■  arguments,  was  aware  that 
Adam  Smith  never  suggested  in  any  of  his  writings  ""  one- 
sided "  trade  stieli  as  we  lia\e  at  present. 

In  this  essay  the  author  refers  to  Mr.  MeAdoo"s  Annual 
Report  to  Congress  about  the  creation  and  adoption  of  the 
Federal  Reserve  Banking  Systems,  and  deals  very  fully  with 
Dr.  Ewmg  Piatt's  advice  to  the  bankers  in  the  United  States 
about  setting  u])  an  Kxchange  in  New  York.  The  position  of 
the  ITnited  States  is  now  immensely  stronger,  and  the  author 
asks,  "  What  aiv  we  doing  "  with  regard  to  such  luattei-s. 
Germany  has  now  totally  lost  all  she  has  gained  in  years  of 
peace,  and  according  to  the  author  America  will  be  a  most 
serious  competitor  for  her  in  the  days  after  the  war.  With  his 
statement  that  ''  we  should  organise  in  war  for  peace  "  we 
entirely  agiee.  The  contrast  (on  p.  139)  pi-esent<\l  by 
Australia  being  prepared  to  spend  £,"500,000  if  necessary  on 
scientific  research  when  her  population  is  onl\-  1,000,000, 
whereas  we  find  difficulty  with  a  population  of  lii.OOO.OOO  iu 
raising  £."50,1101),  is  ])articularly  opportune  at  the  present 
niomeiit.  The  book  being  written  in  a  fi-ei'  and  easy  style  is 
nioi-e  readal)le  ilian  the  ordinary  text-book  on  economies,  and 
may  induce  the  "  man  in  the  street "'  to  take  some  interest,  in 
these  questions  ol  such  vital  iniportance. 
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Wireless    Transmission   of   Photographs.     B>  M.   1.    .Mmhin. 
iLwmIou:  WiivIosPnss.)     Pp.  xi  +  Ui     2s.  W.  not. 

Tli^  title  of  this  little  book  is  misleadmg  in  so  far  as  the 
utilisaiiou  of  wireless  for  the  tniasmissioii  of  pictures  rotoives 
no  .serious  tiva.ment  at  all.  This  is  perhap.s  fortunate  ;  for 
where  the  author  has  departed  from  the  safe  coui«e  indicated 
bv  the  phrase  "'  the  usual  wirele-ss  equipment  having  been 
omitted  from  the  diagram  to  avoid  confusion,"  the  reader  is 
likely  to  be  none  the  wiser. 

It  is  hard  to  sts'  how  any  student  could  profit  by  the  perusal 
of  this  hook.  Though  professedly  to  a  large  e.\tent  an  account 
of  original  work,  it  is  characterised  by  a  marked  absence  ol 
anv  insight  into  the  fundamental  mechanical  and  electrical 
principles  without  which  it  is  futile  to  tackle  a  task  of  this 
nature  :  nor  is  any  literary  ability  to  describe  the  work  of 
others  in  evidence.  The  present  writer  confesses  to  a  very 
meagre  acquaintance  with  telephotography  when  he  took  up 
the  book  :  but  after  as  careful  a  perusal  as  its  puerility  would 
allow,  he  is  unable  to  report  any  advance.  L.  B.  T. 


ROTATABLE  ELECTRIC  FURNACE. 
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line  6  fc,  so  that  wlien  the  crucible  is  jotated  on  its  a.xis,  each  of 
the  electrodes  describes  a  different  path,  thus  subjecting  the 
various  parts  of  the  metal  to  the  action  of  the  current.  This 
feature  is  claimed  to  necessitate  only  a  small  number  of  elec- 
trodes. 


ERECTING  THE  CANACAO  RADIO  TOWERS. 

The  first  ItO  ft.  of  the  Canacao  Eadio  Towers,  recently  erected 
i-i  the  Philippine  Islands,  was  placed  by  three  105-ft.  booms 
swung  from  a  centrally  located  falsework  tower  shown  in  ski'tch. 
According  to  '"  Kngiueering  News  '"  these  booms  were  operated 
by  hoisting  engines  located  on  platforms  directly  behind  three 
tower  footings.  The  booms  were  rigged  as  shown.  A  40  ft. 
length  of  12  in.  by  12  in.  was  butt-spliced  to  a  6-5  ft.  Oregon 
pine'pile  with  fovr  40  ft.  8  by  8's  hoked  across  the  joints. 
.Vf;er  one  of  the  booms  l^ad  brokeii  in  two,  a  |  in.  cable  truss 
was  arranged.     When  the  tower  was  UOft.  high  the  falsework 


TllKBr-Bi)(  M    ToWBB    THAT    EBECTKD    THE    FrRST  JH)  FT.    OF  C.VNAO.VO 

RAj>io-TKi.KiiR\rji  Towers  in  tiik  Puiuri'iNe  Ismniis. 

was  dismantled  and  moved  I.(IIH)  ii.  north  to  the  srte  of  the 
si'i'oi'd  tower,  and  ft  aliort  boom  was  then  mounted  on  each  leg 
aid  .swung  from  th '  main  column.  With  this  and  a  liyht  pale 
of  iiheui'leg!!  it  was  possible  to  jilaci'  all  the  .steel  up  to  tin'  ITjU  fi . 
eh'vaiion.  This  method  of  ereitiim.  described  by  Mr.  I'.  K.  M. 
Wheat,  assistant  engineer,  Brid'^'e  Division,  Buii'uu  of  Public 
\V(»rk».  .Muuilu,  P.I.,  in  the  "'  (Jiuaiterly  Bulletin,"  is  similar 
1o  the  mi'tiuid  (>)U|)loyed  in  erecting  the  Darien  towers.  Iden- 
tical HtulioiiH  are  beiug  on'cted  at  iSan  Diego  (Cai.),  and 
at  Peurl  Hurboui,  Hawaii.  The  towers  are  600  ft.  hiiili.  Tlie 
('anacao  towers  and  station  should  be  Knished  bv  .Ian.  1 ,  HUT. 
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STEAM  V.  ELECTRIC  WINDINU. 

Ill  a  l',t|>i'i  iiihlleil  '  Ap|i|ii^ili(iM  ol  l.liili'ii'  I'ouer  lo  MiuiiiK 
Woik  III  till'  \\  ilualurntuiiil  Aii'ii,  Soulli  .Xfi'ieu,"  I'l.iil  luloiv  llii' 
.Xinri'iiNUi   liiHiitiilu  of  MiimiK   MiiHiiirt'i>.  Mr.  <l.   .Noiinuii   Kiilklcy 

tflVl'H  KOIIIII    IIKI'IUI   llillll. 

1 1  a|i|H^itrM  III)  re  ,ire  I  t:i  liomlili);  i'i|iii|iiii('utM  hi  tluH  aivn,  cNcliuliUK 
«iii'  III  ..  Tlir  a\i  iit|{c  hoi»r|iowiT  of  ||i<  .|.  was  .'iW,  and  the  aggui- 
g«lf  7t,(K)0 

(ari'liil  noiiifukniipii*  ni  the  <  rml  of  wnrltiii||(  nhowud  that  the  saving 
In  the  ea««  rtl  dectrie  windinu  on  noino  ol  the  -1,000  ft.  dhafts  vas  af> 
IrMi  iljd.  per  ton,  an4  in  aHHliiun  (hnrn  jx  a  oonsideiable  deoraaou 
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ill  Iho  maiuteiiant'e  cost  of  shaft  guides  owing  to  the  stuailier  turning 
movement,  of  the  eloi'tTic  winder.  The  advantage  of  greater  safety 
and  reliability  is  also  with  tlie  electric  equipment. 


Mout  6' 


Maximum  Full  tv/jen  -  ■  *, 
Lodded  Skip  Is  at  this  Ft" 


Fifi.  1. — Rheostat-controi.i.ed   Winder. 


The  figure  above  refers  to  the  Van  Rhyu  Gold  Mining  Co.,  and  it 
is  equipped  with  a  geared  three-phase  rlicostatie  winder  handling 
5  ton  rock  loads  at  J  ,.500  ft.  per  minute,  with  a  monthly  tonnage  of 
about  22,000  tons. 


Fig.  2  — W.\bi>-IjEONakd  Winder. 

The  above  figure  relates  to  the  Meyer  &  Charlton  Gold  Mining  Co. 
and  is  a  direct-coupled  Ward- Leonard  hoist  operating  at  2,.500  ft. 
per  minute,  and  a  monthly  tonnage  of  alMjut  17.000. 
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Fifi.  .3.-  COMPAKATIVE    EFrlflBNCV   C'UKVB,   WARD-hKONAUD   WlNDBB. 

Notes.     Mnyer  &  Ch.iillon.  W.iid-Lniii.ird  5-ton  woikihi:  two  yliilfeniily  6.30  .i.m.  to 
10.30  p.ni      No  driver  on  niflit  shift,  and  motor-BCncr.itorseUhut  down. 

VjM  Ryii'Eslaic     Till ccrlw::o ■litem .iflnES-ton  working Ihrees1)ilt3. 

F.fficienc;/  Curve.— Useful  v/ork  in  s,haft-tiorro-pov;i 
month  33  rogistered  on  swilchbojrd  watt- hour  meter. 

A  compftnaon  oi  a  ytjar's  working  is  showii  in  the  curves  above. 


Ward-Leonard  sot  exceeds  that  of  the  rheostatio  set  by  about  5 
per  cent. 

In  the  ease  of  another  mine  where  the  change  from  steam  to  electric 
drive  was  made  the  milling  capacity  was  increased  from  15,000  to 
17,000  tons  per  month.  The  electric  drive  also  saved  £8,400  per 
annum,  as  compared  with  the  steam  costs  of  the  two  preceding  years, 
no  allowance  being  made  for  the  increased  tonnage  treated  by  the 
electric  driving. 


hours  to  power  consumed  during 


CORRESPONDENCE. 


and  it  will  be  noticed  that  in  steady  working  the  efticiency  of  the      mum  values  may  be  used) 


THE  AIR-GAP  FIELD  OF  THE  POLYl'HASE  INDUCTION 
MOTOR. 

TO  THE  EDITOBS  OP  THE  ELEt'TRlC'IAN. 

In  the  series  of  mcst  interesting  and  instructive  articles  juist 
concluded,  Dr.  Chapman  has  investigated  the  problem  of  the 
air-gap  dispersion  of  polyjihase  induction  motoi-s  bv  the 
method  of  harmonic  analysis  of  the  air-gap  fields.  As  Dr. 
Chapman  states  in  sec.  IG,  p.  730,  it  was  one  of  the  objects  of 
his  Paper  to  show  that  the  only  medium  of  action  and  reaction 
between  stator  and  rotor,  which  need  be  considered  in  practice, 
was  the  fundamental  field. 

The  arguments  by  which  Dr.  Chapman  establishes  this 
important  fact  are  iii  the  nature  of  general  reasoning  on  the 
effects  of  the  various  multiple  fields,  rather  than  an  exact 
mathematical  proof  that  the.se  effects  are  negligible.  The 
substantial  accuracy  of  this  deduction  is  mathematically  con- 
firmed (on  the  assumption  of  negligible  saturation  effects)  by 
tjie  results  obtained  by  the  method  i  outlined  in  my  articles 
on  the  dispersion  coefficient  of  three-jihase  motors  which 
appeared  in  The  Electrician  from  October,  191.5  to  January, 
1916.  This  consisted  in  applying  to  the  calculation  of  the 
mutual  induction  between  the  stator  and  rotor  wanding  exactly 
the  same  method  as  is  used  by  Dr.  Chapman  (sees.  9-13)  and 
was  used  by  my-self  (for  the  case  of  tlu'ee-phase  windings)  for 
the  calculation  of  the  total  S(?^/-induction  of  the  stator  or  rotor 
w  inding.  This  method  gives  the  in  tegrated  effect  of  the  funda- 
mental and  all  the  multiple  fields.  The  calculation  of  the 
mutual  induction  by  this  method  is  not,  however,  as  simple  as 
that  of  the  self-induction.  A  separate  calculation  was  made 
tor  each  case  according  to  the  numbers  of  stator  and  rotor  slots 
per  pole,  and  it  was  shown  eventually  that  the  ma.ximum  and 
minimum  values  (with  respect  to  the  relative  positions  of  stator 
and  rotor)  of  the  mutual  induction  were  given,  in  some  cases 
accurately,  in  all  cases  approximately,  by  certain  formuljc, 
from  which  a  general  formula  for  the  air-gap  dispersion  (there 
termed  the  main  dispersion)  was  deduced. 

I  give  below  a  comparison  of  results  so  obtained  with  tliose 
arrived  at  by  Dr.  Chapman. 

Till'  comparison  is  a  little  coiiqtiicated  by  the  (act  tltat  Dr. 
Cli;i[iinan  defines  liis  circle  coefficient  as  the  ratio  /,„/(/,  -/,„) 
instead  of  /,„//,  as  is  more  usual  (/„  denoting  magin'tisinL; 
current  and  /.,  short-circuit  ctirrent)  and  also  because 

(l  +  A',)=.'T^<?i/l/',A'-,i., 
antl  not  .-7=$,  '4V  PifjA'^jA'^j. 

If  (I-fA'j)  dciiolc  ihis  latter  quantity,  then 
(I  i/.'x)(l-M'a)=(l+A',)(l-|-rs). 

A'i-F/'.'2=r,-fA"'2-f(r  ,;.%-;.',;.'•:)■ 

ami  the  nuanlity  in  brackets  i^  t|uite  negligible  in  view  ul  thtj 
extreme  siuallness  of  the  i|Uiijititics  A',,  k'.,.  k\.  / '»•  Now 
(,',,  Va  aic  id.iiticiil  re.spectively  with  the  loelVn  icnl.A  fi..  p',.  used 
by  me.  while  \\  ^>^P.J\,„K.,:..^''  correspond.^  to,  hut  is  not 
identical  with,  the  mean  value  of  my  loeHicient  ^„  (with 
ufficient  approximation  the  mean  of  the  m^.xmmm  mid  mini 
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They  are  not  identical  because  li„  represents  the  mutual 
induction  due  to  all  the  multiple  fields,  whilst  4\  PiPa-^'mi 
K^^  ,T-  represents  that  due  to  the  fundamental  field  only.  In 
tenns  of  the  coeflficients  /?,,  /?r,  /?»  we  have 

In  the  table  these  values  for  (/'i+z'j)  are  compared  for  a 
number  of  cases,  with  those  obtained  by  using  Dr.  Chapman's 
Table  XI.,  colunm  A.  It  will  be  seen  that  the  agreement  is 
in  ever}"  case  veri"  close,  thus  confirming  Dr.  Chapman's  general 
conclu.sion  that  the  mutual  inductive  effects  of  the  multiple 
fields  are  negligible.  Though  negligible  for  all  practical  pur- 
poses they  are,  however,  appreciable.  The  Table  also  allows 
of  a  quantitative  determination  of  the  magnitude  of  the  mutual 
indnction  due  to  the  multiple  fields.  Taking,  for  example,  the 
c«8e  of  three  stator  and  six  rotor  slots  per  pole, 


A., 


-/.',-f2)={r,-f/"j+2)= 


whilM 


■Ml  tlu 


WPiP^K„^K„. 
(A+/?r)//?-=2121!», 


■1260, 


P\^'2^'\^mi=2' 


2-1260 
1219 


=l-tK)19. 


ThiiH  l\  J'lt'tK^fh^j  TT-  must  be  increased  by  01!l  ptr  cent. 
;«.  i>i\)-  fi^,  i.r.,  the  total  mutual  inductive  effect  of  all  the 
multiple  fii-hbt  iM  only  Ol'»  percent,  of  that  of  the  fundamental 
fu'ld.  The  jom-ttponding  figures  in  the  various  cases  are  given 
in  th"  laxt  column  of  thf  Table. 

""•  "f  T>r.  Chapman's  calculations  is  the 

^'•"O  i'>n   of  the  air-gap  dispersion  to  bo 

ixfMi  ...1  y.,:  M  .L  -.|iiirn-i-rage  rotor,  even  when  the  number  of 
i>lrit*  !<<  not  incn-aiwil. 

"     '  '  "•"  ■'■  '■'<•<  '•.xaniitii-d  in  considcriililc  d.-taii  thr  ollcct 

'  ion  on  till-  air-guji  <lih|icision  and  concludes 

I"  iiijiircd  Honic  Id  to  15  ])crccnl.  thcrcliy, 

v.ti  in  Tables  XI.  and  XII.     In  niv 

■  in  i|  from  general  consideiulion.s  that 

••n    I  lie  air-gap  dJHpcrxion   might    be 

.1' .  Iiowever,  doeM  not  stale  what  degree 

in  c<j|iitnnn  ••  ('  "  „f  Talilcn  ,\|.  juid 

■<l  "0.     True,  the  uir-gup  density  is  given  for  the 

I  -ml  in  hu  I'aper.  Iiut  thift  alone'  without  data  us 

.  d  dimpnuionii  in  iniunicienf.     it  is,  I  think, 

r  on  whicli  any  reiluction  of  air-gap  disper-' 

'""'  depeiifl  in  the  ratio  of  total  ampere 

ij-      'I  lie  gr.ater  t  hiH  (actor  I  lie  greater 
'  the  field  Ironi  a  rectangular  lonii  in 
III  in  time. 

"I'.n    dorn   not.    Dr.    Clinprnan    conHJilerH, 

"111.  till-  rrdmtion  l»ing  entirelv  iliie 

I"  (leM       It  would  add  connideralily 

..         «"veii  111  column  "  C  "  if  Dr.  Cliapniaii 

what  valtiP  o(  tin-  «bovc  amp«-re-tum  ratio  they 
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THE  TESTING  OF  ELECTRICAL  PORCELAIN.* 

BY    E.    E.    r.    CEEIGHTON   ASD    P.    E.    HOSEGOOD. 

The  high-frequency  method  is  now  being  verj'  widely  utilised  for 
the  testing  of  porcelain  insulators.  The  majority  of  failures  of 
insulators  on  transmission  lines  have  been  due  to  two  causes — 
namely,  cracks  and  porosity.  Failures  occur  most  frequently  in  the 
summer  time,  when  the  potentials  derived  from  lightning  dischr,rges 
reach  their  highest  value.  The  cracked  porcelain  is  due  primarily 
to  the  unequal  expansion  of  metal  and  porcelain.  This  trouble  does 
not  appear  during  the  early  months  of  use,  because  the  Portland 
cement  has  not  hardened  sufficiently  to  transmit  the  strains.  It  is 
usually  revealed  at  a  later  stage.  Cracks  may  be  caused  by  the 
placing  of  the  metal  cap  directly  on  the  porcelain  skirt,  or  by  filling 
the  space  above  the  kou  pm  completely  with  cement.     Expansion 


Cracks 


Fig.  1. — DiAGK.\M  showisg  how  a 
PoRCELAix  Head  may  be  Cracked 

BY   THE   LoSGlTrniN'.il,    EXPANSIOX 

of  Cap  ok  Pix. 


Fig.  2. — Kadial  Cracks  ix 
Porcelain  caused  by  the 
Kadlu,  Expaxsiox  of  Pis. 


of  the  cap  or  pin  then  causes  a  horizontal  crack  in  the  porcelain 
head.  This  defect  is  avoided  by  spacing  the  cap  above  the  por- 
celain at  the  time  the  cement  is  set,  and  by  leaving  an  open  space 
both  at  the  top  of  the  cap  and  the  top  of  the  pin.  Another  improve- 
ment (-onsiiits  in  doing  away  with  the  grooves  in  the  porcelain  and 
trusting  to  the  grip  of  the  roughened  surface  in  one  form  or  another. 
However,  there  is  always  some  danger  when  materials  having 
miequal  coefficients  of  expansion  arc  used. 

The  other  prolific  cause  of  failure  has  been  due  to  porous  por- 
celain. Porosity  in  porcclc-ii  coiin^-;  from  lack  of  vitrification. 
Vitrification  depends  upon  (wo  conditions:    First,  the  amount  of 
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Fig.  3.-- ().sr'ii.i,AToii  AiiiiaN(ikmi-.nt  kou  Te.stimi  Insi'i.atoiis. 

(el(lM|uir  (llie  flux)  wliicli  is  mixed  with  ilio  clays  ;  and,  second,  the 
leniiKTiilure  and  lime  of  liriuK.  Tin-  !iss  flux  used  the  higher  the 
teiii|H<raliire  neceiwary  to  prodiicn  vitrii'h  iilion. 

PoroHily  iH  lui  intrinnie  foult  in  nianufncture,  and  such  faulty 
porcelain  ih  lined  only  beeuiiHu  of  inadequate  methods  of  electrical 
(I'Hl  or  lark  of  IcHln.  When  the  pnn  chiin  is  very  porous  it  will  not 
U'illixland  Hie  ejeilric-  HlresH  at  Ijaxli  (.\cr  volla^e.  Such  itorcelain 
will  iiliHorli  water  rii|iiijly  willun  a  few  hours  and  will  give  a  low 
ri'iuhni;  on  the  nicKiJer. 

Hill  in  I  lie  ea«r  of  lower  diigrecM  of  |x(ioHily  a  00-cycle  test  fails  to 
••aiiMc  a  |lllnlau^^     AliMir|ilioii  of  water  may  take  place  very  slowly, 
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and  diminished  insulation  only  becomes  evident  after  days  or 
months.  In  practice  moisture  is  commonly  derived  from  the  cement 
used  between  the  hardware  and  the  porcelain.  The  high-frequency 
test  is  of  great  value  in  detecting  faults  of  this  nature,  and  also 
weakness  in  the  skirt  of  the  insulator.  The  entire  surface  of  the 
insulator  is  bathed  in  visible  corona,  and  every  weak  point  is  searched 
out.  The  efficacy  of  the  high-frequency  oscillator  is  partly  due  to 
the  fact  that  the  stresses  caused  by  lightning  are  of  a  similar  high 
order  of  frequency. 

The  fundamental  theory  of  the  oscillator  is  shown  by  the  connec- 
tion in  Fig.  3.  The  essential  process  consists  in  charging  up  a 
suitable  condenser  to  a  voltage  which  will  spark  across  a  control  gap. 
This  discharge  current  flows  through  a  few  turns  of  an  oscillation 
or  coreless  transformer;  All  the  energy  stored  electrostatically  in 
the  conden-ser  continues  to  oscillate  until  it  is  used  up  in  the  heat. 
The  natural  frequency  of  this  circuit  gives  the  frequency  of  oscilla- 
tion, which  is  usually  of  the  order  of  200,000-400,000  cycles  per 
ixcond.  This  frequency,  however,  is  only  applied  about  twice  every 
half  cycle  of  the  generator  wave,  r.nd  there  is  a  relatively  long 
interval  between  discharges. 

As  a  rule  the  oscillator  produces  120  wave  trains  per  second.  If 
caoh  wave  train  has  a  natural  frequency  of  200,000  cycles  per 
scsond,  and  lasts  for  100  cycles,  the  potential  would  be  applied  for 
0-0005  Eecond,  and  the  interval  between  this  successive  wave  would 
be  0-0080  second.  The  period  of  no-application  of  potential  might 
thus  be  16  times  as  long  as  the  period  of  application. 

The  125-kv.  oscillator  covers  most  of  the  tests  which  practice 
usually  demands.  In  addition,  oscillators  giving  250-kv.  and 
500-kv.  are  also  made.  A  type  of  lighter  weight  for  transportation 
along  the  line  and  a  type  capable  of  producing  over  a  million  volts 
are  also  being  developed.  Voltage  is  measured  in  terms  of  the 
sparking  distance. 

The  oscillator  is  also  particularly  applicable  to  the  testing  of  non- 
inflammable  materials,  such  as  porcelain,  glass  and  certain  impreg- 
nated articles.  But  the  production  of  the  corona  may  give  rise 
to  sufficient  heat  to  burn  inflammable  materials,  suchl  as  hard 
rubber.  The  applications  of  the  oscillator  to  various  classes  of 
insulating  material  are  now  being  studied,  but  the  method  of  applica- 
tion varies  in  each  case. 

The  oscillator  is  not  well  adapted  for  testing  very  wet  jxjrous 
porcelain,  the  explanation  being  that  the  discharge,  being  of  brief 
duration,  does  not  suffice  to  evaporate  the  water  and  produce  a 
pmicture. 


to  better  advantage,  and  the  rays  projected  more  nearly  parallel. 
For  the  150-ampere  lamps,  the  diameters  of  the  positive  and  negative 
electrodes  are  respectively  |  in.  and  -^,;  in.,  about  the  same  as  for 
the  German  lamp.  The  positive  and  negative  electrodes  of  the 
200-ampere  lamps  are  about  2  mm.  and  1-5  mm.  larger  respectively. 

On  account  of  the  smp.ll  size  of  the  negative  electrode  and  its 
holder,  very  little  shadow  is  cast  on  the  miiTor,  thus  increasing  the 
beam  intensity. 

A  rate  of  consuni]>tiiiii  of  thr  |i.i;iii\r  cl.i  tiuili  i-;  selected  which 
favours  the  jircidiKf imi  (if  tin-  (diirrt  ;  hmmiiii  ■.!  um-;  required  in  the 
positive  eraier  to  ensure  the  high  iiiliiusic-  liriili,'i\r\-.  The  positive 
carbons  a.re  made  much  longer,  being  30  in.  for  a  150-ampere  arc. 
From  tests  with  this  high-intensity  aic  it  has  been  observed  that  the 
current,  not  the  current  density,  is  the  controlling  factor  in  producing 
the  best  results.  The  60  in.  lamp  takes  about  200  amperes  at 
70  volts  and  the  36  in.  lamps  require  about  150  ampere.  The  rate 
of  consumption  of  the  positive  electrode  is  in  the  neighbourhood  of 
13-5  in.  per  hour.  The  beam  intensity  of  the  60  in.  lamp  at  h  mile 
is  estimated  to  be  about  85  ft.-candles  and  that  of  the  36  in.  liMup 
about  30  ft.-candles.  Accurr.te  data  on  this  subject  is  not  available, 
however.  a,t  present.  The  light  source  is  so  diminutive  that  the 
60  in.  lamp  beam  has  only  1  dog.  of  dispersion  according  to  measure- 
ments that  have  been  made.  ,  ,  ^    ;  •• 


HIGH-INTENSITY  SEARCHLIGHT.* 


According  to  tests  by  the  United  States  Navy,  the  Beck  search- 
light was  shown  to  be  the  highest-powered  projecting  lamp  in  the 
world.  It  employed  small  electrodes  which  were  worked  at  a  very 
high  current  density.  For  150-ampcro  lamps  the  positive  and 
negative  electrodes  were  respectively  0-5  in.  and  J^r  in.  in  diameter. 
To  maintain  a  small  positive  crater  and  thus  confine  the  light-giving 
source  to  a  small  area  the  electrodes  were  cooled  by  alcohol  vapour. 
The  positive  electrode  was  allowed  to  consume  at  the  rate  of  about 
11  in.  to  9 J  in.  per  hour. 

Experiments  are  now  being  conducted  with  a  new  high-intcnsi;y 
searchlight  lamp  which  bids  fair  to  eclipse  the  (iennan  lamp.  About 
the  same  diameter  eloi-trodes  arc  used,  but  the  arc  crater  is  more  con- 
fined. The  electrode  holders  are  cooled  by  air,  and  the  po.sitivc 
electrode  is  allowed  to  consume  more  rapidly  than  the  Beck  lamp. 

Aside  from  its  renuirkabic  beam  intensity,  the  search  lamp  has 
a  number  of  novel  constructional  and  operating  features.  Instead 
of  producing  the  light  with  the  positive  (.-rater  of  a  pm-e  carbon  r,i-c. 
impregnated  carbon  is  used  and  worked  ci,t  such  a  high  temperature 
that  a  superheated  vapour  or  gas  is  maintained  in  the  crater,  thus 
giving  a  much  higher  intrinsic  brilliancy  than  is  usually  obtained. 
In  order  (o  develop  the  most  light  from  the  superheated  vapour,  a 
very  dceji  and  small  diameter  eniter  is  maintained  in  the  positive 
.■lr,'lrn,lr  iMid  the  vapoiir  compressed  in  it  by  the  flame  from  the 
ii.L'.iiixr  ,  !.■  Irode.  With  this  :-,rriM;.'rmcnt,  the  crater  is  made  (o 
einil  II... I,,  iliiin  500  c.p.  I'-r  square  millimeter,  or  .320,000  c.p.  per 
square  inch.  This  is  65  per  cent,  of  the  intrinsic  brilliancy  of  the 
sun  at  30  tleg.  elevation,  and  almost  3J  times  the  brilliancy  of  a  pure 
carbon  are  crater. 

Another  great  advantage  of  the  kmp  is  that  the  area  of  the  light- 
giving  source  or  crater  has  been  considerably  reduced.  By  thus 
closely  approaching  a  point  source  of  light  the  retloctor  can  bo  utilised 

•  From  the  "  Electrical  World,"  slightly  abbreviated. 
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Fig.  1.— CiEcviTs  roK  Seakch  Lamv  OrEEATiNO  Mech-^nism. 


Hand  Confro!  Contact 


Instead  of  cooling  tho  electrodes,  as  is  done  with  the  Beck  aleohol- 
cooled  arc,  and  thereby  naturally  reducing  tho  efficiency,  every 
precaution  is  taken  to  maintain  the  highest  iiossihle  temperature  of 
the  positive  electrode  lij)  and  thin  cnitcr  widls.  since  the  illuniinatioii 
varies  as  a  large  exiionenlial  factor  of  the  tcmiierature.  The  e!ce- 
tmde  holders  are  cooled  by  intensive  methods,  however.  This  is 
performed  by  fon^ing  air  uj)  through  the  electrode  supports,  which 
are  hollow.  The  air  supplied  to  tho  positive  holder  is  discharged 
between  head-radiating  discs  which  surround  tb.e  holder.  This 
arrangement  cools  the  mechanism  feeding  tho  electrode,  and  ensures 
its  continuous  operation.  Air  i)ressure  is  supplied  by  a  motor- 
driven  centrifugal  blower  in  the  Iwse  of  the  lamp. 

With  so  small  a  source  of  light  emanation  as  is  employed  in  this 
lamp  it  is  necessary  that  two  operating  conditions  be  .-.ssured  :  Fu-st 
is  tho  maintonanco  of  a  perfectly  syiumetrier.l  sourie.  This  is 
secured,  by  continuouslv  revolving  the  positive  electrode.  The 
blower  mot(M-  is  used  for  this  imrpose.  being  connected  to  the  l«>s't''fe 
electrode  holder  by  a  shaft  and  gear  trains.  Soeoml,  this  highly 
eouci-ntrated  and  localised  light  source  must  be  maintained  with  a 
high  degree  of  precision,  at  the  exact  focal  point  of  tli<>  mimu-.  1  his 
is  accomplished  by  means  of  a  dilTorenlial  thermostat,  wliieli  has 
been  found  by  tiovernment  officers  during  a  lO-hour  run  to  maintain 
the  arc  within  1-5  mm.  of  its  proper  location  in  the  exact  focus  limit. 
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The  differential  thermostat  is  attached  to  one  side  of  the  search- 
light drum  diametrically  opposite  the  focal  point  of  the  lamp  re- 
flector, and  also  opposite  a  small  convex  mirror  on  the  other  side  of 
the  drum.  When  the  arc  crater  is  in  its  proper  position  light  is 
concentrated  by  the  small  mirror  on  the  thermostat.  As  soon  as 
the  arc  bums  out  of  the  normal  position,  however,  the  thermostat 
causes  a  solenoid  to  advance  the  electrode  until  the  light  is  concen- 
trated on  the  thermostat,  when  the  crater  is  again  at  the  focal  point. 

Connected  with  the  motor  driving  the  blower  and  feeding  and 
rotating  the  positive  electrode  is  the  horizontal  rod  at  the  bottom 
of  the  lamp  mechanism.  This,  in  comiection  with  the  large  solenoid 
c-onnected  directlv  across  the  arc,  causes  the  negative  electrode  to 
be  drawn  back  orfed  forward,  depending  on  the  arc  voltage.  Another 
solenoid  imparts  to  the  negative  electrode  the  striking  motion 
re<)uired  to  establish  an  arc. 


OPTICAL  GLASS.  ^ 

BY  WAJ-TER  RO.SESH.U.\,  D.SC,  F.R.S. 

Since  the  outbreak  of  war  the  national  importance  of  the  optical 
glass  industrj-  has  been  illustrated  in  many  directions.  Optical 
gla-ss  is  an  important  clement  in  the  construction  of  telescopes, 
binoculars,  range-tinders  and  other  instruments  e.s.-cntial  to  modem 
warfare.  It  is  equally  important  in  the  laboratory  and  indirectly 
affects  many  industries  dependent  upon  e.^aet  physical  and  chemical 
test.s. 

IJr.  Rosenhain's  series  of  three  Cantor  lectures,  now  available  in 

p."mph!ct  form,  arc  therefore  opportune.      In  the  lirst  lecture  the 

I  -ite  in  optical  gla.ss  and  the  methods  of  testing 

Transparency,  frec<lom  from  bubbles,  neutral 

•  nee  of  */ri<r  due  to  inerjuality  of  structure  are 

,ili  of  iiii|<on..iiit-  and  need  to  be  studied  with  minute  care.   Another 

quality,  very  clesirable  in  gla.s,sware  for  chemical  and  laboratory  use, 

iM  ability  to  resist  the  action  of  the  carbon  dioxide  in  the  atmosphere. 

Want  of  durability  in  this  respect,  leading  to  "spotting"  and  im- 


p^r 


up. 


in  the  nptif-al  surface,  is  caused  nuvinly  by  the  presence  of 

1' id  and  other  constituents. 

■  ms  must  be  added  the  more  specifically 

'  )i  as  refract ide  index  and  coefficient  of 

mil.  mIiiiIi  the  production  of  achromatic  lenses  is  bomid 

'■'I   .ind   third   lectures  deal   mainly  with  problems  of 

Xo  fundamental  departure  has  been  nuide  from  the 

•d"  initiated   by  Schott  and  Abbe  at  Jena,  under  a 

'  '  rman  Government.     Apart  from  the  early  .start 

uy  haH  been  fortunate  in  having  available  suit- 

I.  her  own  bordi  rs.      At  preseut,  suitable;  white 

..  iiiiit.Tturi-  of  optical  glaiwwarc  in  this  country  has  to 

'•nil  l-'fihtiiinebleau,  near  I'ariH.     A  systeniatic  search 

I  •  'I*  of  the  liritiNli  Kmpiie  might  reveal  other  sfjurces  of 

»upiHy. 

A  ■<4<,p  of  YTi-nt  iinporlnnri-  Iiiih  been  the  replacement  of  the  coal- 

'  MM-  of  llie  n-generativi;  Ka^'ired  type,  which. 

I  orioiiK  lo  mi'.intain.  fjicilitnte  the  production  of 

Till    |><><-.,ilii|itii>'<  of  I'lrctrii'  funiuiesof  the 

'inee"   ly|MiM  iilxo  d< wrvc  further 

|.iTinieiit  ni  tluH  diri'itiun  many  of 

-.   .■•  K--    "»d  <'oallired  funiaccs  might   be 

J  ■>(  ihr  ji>»««.  ill  which  the  ({Inim  mixture  in  ('iintaiiied. 

Ufw  Hguin  il   in  HUKK'"*'"  il  that   by 

III  iiihaiii'CH  niiKht    Im-    nnuli,  for 

i  il/lily   refrft/lnry   liinliruih   in    the 

■  rv  nidieal  line  of  t)f|inrttin'  iniKhl  lie  tukeii  by  iiiiiiinK 

' '  '■■■'■•M-"  >■'  •••-'•. II I.  .ill  .if  nil  entirely 

'i' lined.     The 
"id  ill   NiUlii'e 

llOIIMI|/l'lll'OIIN 

illMi(lri|iiale 
Millu  liiallv 


out  is  not  verj-  bright.  What  is,  in  my  opinion,  rcquii'ed  is  that  we 
should  strike  out  for  ourselves  in  order  to  place  the  whole  industry 
on  a  more  rational  and  scientific  basis.  The  existing  process  is  in 
so  many  ways  misatisfactory  and  iineconomical  that  possibilities  of 
radical  improvement  must  exist  in  many  directions.  ...  If  by 
a  combination  of  expensive  rcseaiih  conducted  luider  the  best 
conditions  and  with  the  aid  of  amp'o  funds,  with  subsequent  business 
enterjirise  and  manufacturing  skill,  such  a  forward  step  can  be 
achieved,  then  the  leadership  in  this  br?.ncb  of  industry  may  be 
restored  to  us,  and  we  shall  not  need  subsidies  or  tariffs  to  enable  us 
to  face  the  competition  of  those  who  are  now  our  enemies." 


TRADE  PROBLEMS  AFTER  THE  WAR. 


At  the  meeting  of  the  Manchester  Association  of  Engineers  on 
Satiu'day,  the  president  (Mr.  F.  W.  Reed),  in  the  course  of  his 
address,  reviewed  some  of  the  economic  jiroblems  of  the  engineering 
industry. 

Mr.  Reed  said  that  scarcely  winild  peace  have  been  proclaimed  than 
industrial  war  would  be  upon  us,  and  il  was  for  that  organisation  to  be 
prepared.  AU'eady  they  had  warnings  that  enemy  countries  were 
making  strenuous  preparations  for  capturing  foreign  tr.idc  after  the  war. 
In  most  of  our  establishments  gor.rral  work  had  been  displaced  by  the 
making  of  machinery  for  the  maiiiifadiire  of  munitions,  while  in  others 
both  the  shops  and  machinery  hiul  had  to  be  adapted  to  making  war 
material.  One  of  the  problems  wliich  would  come  with  peace  would  be 
the  readjustment  of  those  establishments  to  pre-war  conditions. 

There  would  also  be  the  questions  of  restriction  of  output  and  the 
dilution  of  labour,  which  even  now  were  deserving  of  serious  considera- 
tion. For  the  war,  tradt'  unions  had  agreed  with  the  (iovernment  to 
withdraw  their  rules  bearing  upon  those  vital  questions,  on  the  under- 
standing that  they  would  be  reinst.ivpd  on  the  return  of  jx^ace  ■■onoitions. 
If  labour  insistiif  that  those  rule-;  should  b^  restored  the  Government 
would  have  to  comply  ;  that  was  the  present  agreement,  which  could  not 
he  departed  from  without  the  ton.scnt  of  organised  labour.  Whether  it 
would  be  to  the  ultimate  interest  of  labour  to  insist  on  this  restoration 
was  a  very  important  matter  for  consideration  ;  both  employer  and 
labour  must  realise  that  the  conditions  of  industry  would  be  changed,  and 
both  would  have  to  meet  the  situation  mi  a  new  spirit.  It  was  obvious 
that  a  nation  did  not  prosper  by  curtailing  its  output  of  things.  For  if 
our  competitors  produced  the  samp  things  at  less  cost  per  head  the  trade 
wouhl  go  to  them.  Our  future  success  would  dcjiend  on  getting  the 
utmost  production  out  of  o<U'  industrial  equipment.  The  idea  of  there 
only  being  a  certain  amount  of  work  to  do,  and  the  less  any  individual 
did  the  more  there  would  be  for  others,  was  economically  bad.  and  to 
follow  it  up  was  to  traverse  the  high  road  to  unemployment.  The  great 
amount  of  capital  outlay  cxix>ndcd  in  equipping  an  engineering  works 
formed  an  important  proportion  of  the  staiuUng  charges  ;  therefore  the 
obvious  policy  was  to  obtain  the  maximum  output  per  nvachinc,  even  to  . 
the  extent  of  kce])ing  the  more  important  ones  running  night  and  ilay. 
and  to  encourage  the  workers'  eiuleavours.  A  scheme  of  rewniiliui; 
individual  effort  was  advisable. 

The  eaptuiv  of  eiieniy  tra<le  was  a  question  of  output  rather  Ihnii  of 
total  employment,  for  in  normal  limes  we  had  only  aliout  4  per  cent,  of 
unemployed,  and  if  employment  were  found  for  those  it  eniild  not  l)e 
ex|H'eted  that  we  should  be  able  tci  accompli.sh  anything  but  a  small 
fraction  of  the  oxtru  trade  ccuitein])latcd  unless  an  understanding  was 
come  to  between  employers  and  employed  to  ensure  greater  indiviilual 
output.  It  would  be  to  the  interest  of  the  employer  to  di.scar(l  out-of- 
date  machinery  and  i-eplace  it  with  modern  ;  more  espeeinlly  was  this 
advisable  with  high  wage  rales.  Then,  again,  it  wa.s  not  good  eeononiy 
to  employ  fully  skilled  men  on  work  which  could  be  equally  \v"ll  done  by 
Henii-skilled  men  or  women.  The  iiuporlant  purl  wumeii  had  taken  in 
helping  In  carry  out  extra  and  uinisuiil  work  wliieli  the  war  had  brought 
about  was  ail  important  iudustri.il  factor.  They  had  adaiited  th  lu. 
selves  III  the  novel  conditions  and  hail  proveil  themselves  capable  nf 
k"iqiiMg  piiee  with  male  labour  on  repetition  work,  even  to  the  extent  in 
Home  enscM  of  giving  better  results,  lie  referred  to  output  rut  her  tl  an 
lo  production  cohIh.  Not  only  hml  I  key  shown  themselves  eiipnble  of 
NiieeeHN  in  eiigineeriiig  works,  but  they  had  taken  the  places  nf  (itlier  male 
liiboiir.  The  skill  which  they  had  dis|ilayed  alToiiied  reiisoii  lo  believe 
that  they  could   be  qiialitied   fi.r  iiior  •  I'espoimible   wnrk   by  a   proper 

sv"! if   mole   priiliiiigeil   training.     The   value  of  services  n'liilereil 

sliiiiild  mil  be  iiieiiHiireil  by  the  time  iiiaile,  but  by  the  wiirk  dune.  Cooil 
wages  waB  II  forward  imliey  ;  it  attracteil  the  best  liibiiur  and  retained 
it,  mid.  gi'iiindly  Mpeiikiiic.  eiisni'e  i  llie  inftsi  eenuninieal  prodni  tinn. 


.'  Ill  I  111-  leelliriT  I  III  l-e  III  III) 

.1  Milt  Im'  iiinde  nx  Well  luiil  iu< 

II   <<erniiuiy,   in   (•|ilt<-  ol   the  koihI   Blurt    that 

III    Ihia   KinniM'lliin    il    m   r«mi>rl(ril  :      " 'I'lip 

"       "  1  .  it  of  iiiiikinK 

hiiM'  Ml  ruck 


'/«Hh.  I«rr    «.ih  aral  I.H«h.  Italh. 


•I  An    nil  Nov. 


The  Railway  Clearing  Hoiiso.  On  the  inth  inst.  Mr. 
A.  W  liailie  g„vc  a  cicMioiislr;iil..ii  of  the  ])limt  lit  linttt-rseii 
III  It  ilepiiialiiiM  of  the  Kiailing  lli.ineli  nf  tlie  Nulioiuil  rnion 
III  Itullwaymi'",  iiikI  i'X|iliiilieii  how  IiIh  ,4i'heMli'  woiiUI  ItieilitiUe 
the  hitilillihK  iif  ^iiiiiJM  jiiiij  improve  the  posilinii  of  the 
liiilwilVM, 
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P.O.  tube  Railway. 

On  Mnnila.y  Mr.  Ali>\.  Russ  s.it  ns  miImI  i-iloi  \,,  .1,  iriinnn-  tlic  riiti'.>r- 
Piicp  bcl.wecil  Uie  Glfat  Kaslom  P,:iilu:iy  l  \i_  iml  i  \„-  |',,  1 1,,  ,  |,  i-,(>,-|,.,-al 
■as  to  tlio  use  of  compirsscil  air  in  llir  nm  l  ;nri  i,,n  i,\  ,,  |i,,:iMin  of  tlip 
T.O.  tiilio  railway.  'I'lic  railwavwill  van  iin.ln  tli.- ( :  !•:  1;  Imirl  and  part 
uf  the  offirc-s  at  I.i\.ni.M,l..,tit>ct  station.  Tlir-  ,,  ih|,;i;,v  .n„'r|,(lod  tliat 
loniinvsH-il  air  was  nc  c^saiy  as  an  additional  saf.  -u.u.l,  l.iit  i.n  lichalf 
of  the  Postniastor-Genoral  it  was  submitted  tliat  it  was  unnt-i:essarv. 

Mr.  G.  M.  freeman,  K.C..  appeared  for  the  Great  Eastern  Railway  Co., 
while  Mr.  A.  .J.  Walter,  K.G.,  and  Mr.  Roland  Burrows  represented  the 
Postinaster-Geheral. 

Mr.  Freeman  said  the  eompany  desired  the  use  of  compressed  air  as 
an  additional  safeguard  by  ivason  of  the  peculiar  nature  and  character 
of  thi>  prciyierly  coneeiiied.  It  was  peculiar  because  of  its  enormous 
imblic  inip'Hi  I'n  ,■  and  its  physical  construction.  Enormous  pivs.sui-es 
wi'iv  bniu'jlii  U:  lirar  upon  the  supporting  columns,  and  atone  end  the 
wliolc  was  i.anicd  on  one  continiiovis  girder,  so  that  if  anything  happened 
the  consequences  niiiilil  lir  ili^:iv(  rous. 

Mr.  B.\siL  MoTT.  con  Mill  III-  .  i-Liineer.  said  that  in  his  opinion  that  was 
e.vactly  one  of  the  c  ,-  uh.  i,-  rumprc».(>d  air  ou'jht  to  be  used.     If  a 

movement  began  in  <<i f  llii'  |Mll,ir<  il  mivlil  lir  :i  x.  ly  difficult  matter 

to  check.  In  cross-rMMiiin.illi.n  h'-  -in.l  lli.i.-  «,|.  ronditions  under 
which  he  should  construct  tunnels  vvhliuiu  vonii>rcs.-cd  air  and  he  had 
done  mahy  stations  without  eompres.sed  air.  It  was  exceedingly  difficult 
for  anybody,  looking  at  clay,  to  say  whether  it  was  liable  to  give  or  not  : 
the  clay  was  hot  exceptionally  good  under  I  i\-crpooK-trcit  tntinn  ;  im 
fact,  he  thought  it  was  of  a  bad  charactc  I,  ii  .1  \..  |,,h1  n-^ii  ,..m.|im  ,,i 
ait-  thei-e  himself.     He  bad  carried  out   in        '      n   ,  ',>  ,     i.m.mum,      i>. 

Liverpnol-sti'eet  and  had  had  niovcmcnl.     'IIkh   I„-  lia.l    |mii n. 

pressed  air,  and  the  movement  had  c  m-.  d.  He  had  come  n.ti.  pin  k.  fs  " 
in  the  London  day  at  a  dcndi  <•(  Id  it.  On  the  broad  Limiirci  ni  tlic 
enonnous  risk  run  in  that  instance  il  wuuld  be  wise  to  use  ctuiiiJussed  air 
so  as  to  make  it  absolutely  safe. 

Mr.  HoR.^f'K  WiLMER.  chief  engineer  of  the  Great  Eastern  Railway, 
said  the  portion  in  lygard  to  which  the  use  nf  ccinprrsscd  air  ivas  dc-iicd 
was  402  ft. — about  one-third  of  the  whole  inn  iImi  •■'  ■  i\  iI'm  i  Ip  ■  -  iii|mi\  s 
property.  The  height  of  the  hotel  was  alu-ni  icii  n.  m  .\  \^,.■  ,,\],,  ,  -  uas 
about  95  ft.  above  rail  level.  If  the  tiiljc  did  any  damage  tlic  I'usl- 
ttiaster-General  was  responsible,  but  in  his  opinion  that  was  a  ease  ui 
which  the  railway  company  ought  not  to  he  exposed  to  any  sort  of  risk. 
No  compensation  would  pay  them  for  the  driWng  away  of  passengers  and 
general  dislocation  of  business.  The  buildings  in  cjuestion  cost  the 
company  nearly  half-a-million,  and  at  one  point  in  the  area  in  question 
the  weight  was  4-3  tons  per  sq.  foot.  The  Central  London  Railway 
under  Liverpool-street  station  was  carried  out  with  compressed  air. 

Mr.  C.  L.  MoEGAN,  chief  engineer  of  the  London  &  Brighton  Riiilway, 
also  thought  the  tube  under  the  area  in  question  should  be  constructed 
with  compressed  air. 

On  behalf  of  the  Postmaster-General.  Mr.  Dalkymple  Hay,  the 
engineer  of  the  work,  said  the  railway  at  present  had  reached  a  point 
between  Blomfield  street  and  New  I'.humI  in't  about  400  ft,  from  the 
southern  face  of  the  hotel.  He  prii'ihid  ,Mii|i!es  of  clay  taken  that 
morning  on  the  Whitccliapcl  sid(  :|i,,l  tl,,  I  i  ilnuy  side.  Having  had 
to  do  with  some  4.'j  tu  tn  nnlr^  o|  inl  .  inax  j  .  he  thought  he  could  say 
those  were  very  hard --aiiii'i  - 'if  ,1,,\ ,  '|  In  ,  i  i\  was  not  uniformly  haid 
in 'London,  but  it  was  iiiiifnrnily  haul  Imiii  tiiisbury  towards  Livcipool 
street  and  also  from  Whitcchaiiel  and  without  pocki'ts.  They  wer(! 
constructing  tunnels  vaiying  from  7  ft.  to  2fl  ft.,  and  they  had  used  com- 
pressed air  on  no  part  of  the  railway  when-  the  tunnels  had  lieen  wliolly 
in  the  London  clay.  They  had  used  compressed  air  in  the  neighbourhood 
of  Mount  Pleasant,  wheie  they  got  into  Woolwich  ai;d  heading  beds, 
which  ran  up  to  a  very  much  higher  elevation  in  that  |)art  of  London. 
The  material  at  Mount  Pleasant  was  the  worst  he  had  ever  .'ecu — what 
was  called  re.deposited  cl.ay,  more  or  less  .separated  clay.  On  the  wlioli> 
of  the  stations  they  had  carried  out  a  .systeni  of  "  breakup  "  chambcis, 
and  those  they  propo.sed  to  construct  under  Liverpool-street  station  weie 
moie  elaborate.  There  was  no  real  reason  why  the  lin<i  should  not  l)(^ 
constructed  under  Livciiuiol-street  station  without  compressed  air. 
They  had  successfully  gone  under  King  Edward's  Bmldings,  and  the 
proposed  work  was  chilli's  play  eomiiared  to  that.  It  was  shorter  in 
length  and  the  cover  of  clay  was  .'10  ft.  moie. 

In  cross-examination  Mr.  Hay  said  a  firm  of  contractois  had  estimated 
the  cost  of  compressed  air  at  £10,000  to"  £12,000  ;  he  did  not  ^ce  why 
the  public  should  spenil  £12.01)0  when  it  was  not  necessaiy. 

Kvidcnci-  w.as  also  given  by  Mr.  .1.  D.  Mic'dlelon.  Ohairnian  ard 
Managing  Director  of  Messrs.  Walter  Scott  &  Midi'Vlon  (Ltd.).  ard  Mr. 
R.  Klliott  Cooper,  O.IO, 

The  Arbitrator,  who  h.is  arranged  to  visit  the  slnlii'ii  aid  workin^'s, 
will  announce  his  decisioirin  dur-  course. 


Munitions  Tribunal  Case. 

At  Glasgow  last  wi-ek  SherHV  Fyfe  gave  a  n  mi  vcd  .h'cislon  of  the  local 
munitions  tribunal  on  two  complaints,  wliicli  wciv  taken  as  lest  cases  to 
rule  :ili  others,  made  by  emplhyes  of  the  (lliisgow  Corporation  tramways 
department.  The  (llmillain^rs  .asked  for  clearnncoM'crtilicalcs  as  tlii  y 
wen-  not  paiil  time  and  a  half  for  (he  four  days  of  the  usual  holiday  period 
at  Glasgow  Fair.  The  tribunal  had  found  that  they  weiv  entitled  to 
obtain  leaving  certificates,  but  leave  was  gianlcd  I"  Hie  Iramwiivs  <h- 
partmont  to  ajipeal. 


Li  the  course  of  his  written  decision  the  Sheriff  said  the  complaints 
were  primarily  brought  under  the  second  part  of  sub-sec.  2  of  see.  5  of 
the  1916  Act.  The  situation  under  that  subsection  was  that  if  a  workman 
had  for  a  period  or  more  than  two  days  been  given  no  opportunity  of 
earning  w.ages  he  became  quoad  a  leaving  certificate  in  the  s.ame  position 
as  a  workman  who  had  been  dismissed  "or  discharged  by  his  employer, 
and  as  regards  such  a  worluuau  the  direction  of  the  Statut*  was  peremp- 
tory— "  the  employer  shall  forthwith  give  him  a  (ertificate  as  aforesaid." 
The  employer  had  not  any  option.  "Neither,  in  his  opinion,  had  the 
tribunal  to  which  the  workman  might  apply,  failing  his  obtaining  the 
certificate  from  his  employer.  The  absolute  right  of  a  workman  on" that 
ground  to  receive  a  leaving  certificate  might  be  a  very  serious  thing,  for 
it  might  cause  a  munitions  factory  to  be  in  a  moment  entirely  depleted 
of  workmen.  The  ])rcscnt  case  illustrated  that,  for  it  affected  about  1,000 
men  at  Cu]'l,i\\  liill.  w  line  the  manufacture  and  repair  of  cai-s  and  other 
work  in  cuimi  -  ti'.n  mth  the  upkeep  of  the  tramway"  .system  was  done. 


the  Glasgow  tramway 

1  III.  however,  that  even 

I.   1  have  no  option,  for 

MIS  .Act  .as  they  foxuid.  it, 

vhich  he  was  constr,ained 


and  if  those  I.UUO  i,i,-n  walked  out  i 
system  would  come  to  a  standstill,  lb  a  i  ii 
if  that  dii-e  result  were  to  follow  the  tn'  u  i  '  v 
they  must  administer  th.at  section  of  tin-  .Miiniui 
He  was  h.appy  to  know,  however,  that  the  view  ' 
to  take  of  that  sub-section  would  not  lead  to  any  such  trouble,  for  the 
complaints  were  ratlcr  of  the  nature  of  a  friendly  litigation  to  settle  an 
important  question  of  principle.  All  that  the  workmen  sought  was  to 
have  afKnned  their  right  t  o  i  ibtain  clearance  certificates  in  oi-der  that  they 
might  obtain  what  was  a  corollary  of  that  right,  namely,  compensation  for 
having  been  refused  leaving  certificates.  That  compensation  the  tri- 
bunal could  only  give  "  in  addition  to  is.suing  or  ordering  the  issue  to 
him  "f  -^111  li  ,1  ccrtifirate."  The  pre.sent  complainants  did  not  fonu.ally 
i-li  liM  thii  I  '  iii|  I -ation.  Dealing  with  the  facts  out  of  which  the 
I  niiiiiLiiiif  -  III -!■.  I  iM  Sheritt"  said  that  whilst  the  tramways  department 
acted  upon  that  pail  nf  a  Goveinment  recommendation  that  work  should 
continue  during  .July  they  did  not  act  upon  the  other  part  of  the  recom- 
mendation, which  atlected  the  employers,  by  paying  them  time  and  half. 
In  conseqiience  the  workmen  asked  for  leaving  cei-tificates.  which  were 
refused.  The  first  intention  of  respondents  was  to  close  their  works 
during  the  Fair  \A'cek.  and  they  pleaded  that  see.  .'>  (2)  did  not  apply  to 


them  at  a 
Fair  Holid;i\.  ti 
was  that  tin  y  ■  \ 
Government  had 
their  workman,  i 
had  been  made  I 
claim  to  the  tin 
workmen  to  com 
all  that  was  ort' 
from  a  men's  mc 


n  had  themselves  decided  to  postpone  their 
If  so,  of  course,  the  result  to  respondents 
icr  payment  of  the  time  and  half  which  the 
,1  and  so  their  (ilea  must  go  the  length  that 
-  iliat  tlii-  t  iiiic-and-half  recommendation 
.  Ill .  in  \i  iiUi'.css  re.solved  to  waive  their 
I  .luly.  Such  an  unlikely  resolution  for 
iiirc  the  most  strong  and  exact  proof,  and 
\ague  e\-idence  that  a  deputation  came 
nsented  to  the  management  that  that  was 
the  men's  resolution.  But  it  was  quite  clear  upon  the  evidence  that  it 
was  nothing  of  the  kind.  There  was  no  evidence  to  support  respondents' 
plea  that  they  were  outside  sec.  5  (2).  On  the  question.  Were  these 
workmen  "  given  no  opportunity  of  earning  wages  "  within  the  meaning 
of  the  .section  ?  the  Sheritf  said  "that  respondents  elei-ted  not  to  pay  tlie 
time  and  half  in  the  faicnf  a  clear  warning  given  by  the  cireularof  .July  7, 
and  for  more  tha'i  fw"  ''i'  the  workmen  were  deprived  of  the  wages  to 
which  they  wei-c  i.i-i.i;  i!.  -  .  ntitled.  That  deprivation  entitled  them  to 
a.sk  forleaving  ccri  ili.  .ii  i  .  » liich  they  did.  The  certificates  having  been 
refu.sed,  the  workmen  became  entitled  to  bring  those  (complaints  before 
that  tribunal,  and  in  his  opinion  the  tribunal  was  bound  to  grant  them. 


EDUCATIONAL. 

Nortiiampton  Polyteciinic  Institute.— C'laascs  forpnginepr-snlesmcn 
ami  other  technically  trained  men  engaged  in  the  eoinmoreial  sido 
of  elect  rical  engineering  have  been  arrnnged  for  (he  session  l!)l(i-17. 

The  work  of  the.so  classes  will  (over  the  syllabus  of  the  City  ami  G'uilds 
of  London  Institute  examination  to'  be  held  in  1917  in  the  .subject  of 
electrical  engineering  (|Uaiiiities  and  estimates.  The  leettiivr  is  Mr. 
.1.  W.  Holliday.  superintendent  of  (construction  of  substations  to  the 
tlount  v  of  London  Elect  lie  Supidy  Co.  The  lectuivs  an'  given  on  Fridays, 
from  7  to  8.30  p.m.  Applications  for  admission  must  be  si-nt  to  the 
I'rincipal,  l)r,  R,  Mulliiieux  Walmsley.  Northnmptou  PolyU'ohnie 
Institute,'  Clerkenwell,  I/indon,  K.V. 

Armstrong  College  (Newcastle-or-T>re'.    We   lia\e   tneived  n 

copy  of  the  pi(is|  cetua  of  !l',(>  (lav  cla-i-ei  at  thin  ColtpflP. 

The  buildings  of  Armstrong  College  have  been  in  the  oci  ilpalion  of  the 
War  OHice  since  the  lM>ginning  of  the  war  :  the  various  lh^pal•tments  an> 
teinpomrily  housed  in  other  iiremi.ses.  The  departments  of  engineering, 
electrical  ('ncin(MMing,  metallurgy-  and  aivhitecliiiv  alx'  ill  Oial  Mouse. 
NoithunilxMland-streot.  and  the  departments  of  pun-  and  applied 
nitttlieniHlieH,  physics  and  ehemisMy  iit  (he  College  of  MiHliciiie.  The 
pi-ospeetus  |{ivi\s"  full  partie.ulnis  of  (he  coiirses  of  mKlriictioii.  fei". 
e\aminationH.  &e.  In  engineering  the  conix-s  cover  a  |H>rio<l  of  tliive 
yeniN.  and  lead  to  the  degree  of  H.Se  (Kng.). 

University  of  Bristol.  Meiclmnt  Ventiiit'iii'  Seluilii(iOil|ii-.  tciialiln 
in  tiie  KtigineoriuK  l''»eulty,  havo  liPOn  uwnnlod  to  the  fnlloftinR 
iitiidcntu; 

Geo.  Henry   Farleiidi   (tji n    Kli/ohoth  t;i  >  "'  ' '    '  ■-'Koii), 
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rin  loUomng  abstract  nam  some  ot  the  specificaions  rtceraly  published  have  been 
specially  compiled  by  MsssRS.  Mewbuen.  Ellis  &  Prycr,  Chartered  Patent  Agents, 
70  and  72,  Ckancery-tane.  London,  ]V.C. 

Whenaer  Uk  dale  applied  tor  differs  from  the  dale  on  which  the  application  was  lodged 
It  tlie  Patent  OSUe  the  former  is  giuen  in  brackets  alter  the  title. 

1914  Specifications. 
24,429  Sec  Anom  des  ETABUSSEME-Trs  L.  Blerict.    Reniatinc  means  for  electrical 
installaticns.    (27/12,  !3.) 

1915  Sfec:ficat:ons. 
519  Rou^TT.    Polyphaic  generator  for  high-frequency  currents  with  polyphase  tuned 
ZT^rY.-T^-     M3'!  14.< 

T—  -^  --•  -'■  •- ^-"V^  i-  -^  i^.-.r,-r,.  iv.^  number  of  discharges  per  second 

(pit:-  *     "luencies,  and  to  obviate  the  inccn- 

ver.-  '/•    The  self-induction  coefficients 

of  :  -  :  -y  and  each  condenser  has  a  large 

cha:^.-.  -  —  -...... ,. ..  ..^ w.  ....„-...■.  wr,  of  its  short  cireuit. 

B334  Bksslal'E^    Oynamo^iecinc  power  transmission  apparatus  of  the  unipcla^ 

iype.     (4.6,'!4.) 
8.451  O.';.-    ..    Parting  telegraph  systems, 
^,508  )/ '  Frary  &  CbrI:.)    Electric  heaters  and  electric  heating  appa" 

!!.412  V-  '.  Sas  '.LTn.i  &  Walls.    Spoolinf:  mashines  specially  appli- 

:;?g  of  coils  for  electrical  apparatus.    (Cognate  application, 

12,039  M^cxEnnE.    (Kchrhahn.l    Electric  signalling  apparatus. 
17  '■44  Ir'z'.r'  h  WcF'  t ?■>      pwinr  te?<in?  apparatus. 

■  of  vehicles, 
-ndescent  lamps. 

-rr.ent  made  up  of  a  plurality  oi  parallel  or 
"i  the  same  plane  and  spaced  apart  (rem 
- .  'o  the  diameter  of  the  coils. 

■  :  electric  lamps. 

i  irect-current  series  electric  mator, 

:ie  automatically  maintaining  the 

connecting  and  disconnecting  suc- 

;r,  cTiUr.:  lo  ihe  field  of  the  motor,and  also  pro- 

•  E.M.F.  to  the  field  resistance  so  that  the  current 

i."*  normal  cunent  taken  from  the  main  source  of 

rr.ruus  for  use  in  connection  with  secondary  storage 

Electrical  cooMnr  apparatus  and  switchgear  therefor, 
i.. ,  ,,^.  ,,  -r,  ,*,.,..,"-,„;« ^  the  "critical"  or  "conversion  " 
•  the  electrical  resistance  ot  a  lest 
•icerature, 
.lly. 

■  '  arc  lamps. 
of  running  aie  regulated 
Jitionof  thearc. 

I!  guided  to  slide  within 
■■  carbon  holder  carriage, 
ies  being  formed  in  or  by 

■  ~i  w;iti:.t  {.urposes. 

:;  unldlrected  high-tension  electric-curunt 


.nd  other  bells. 
-*rlc  machines  driven  at 

'i'ctrlc  dynamos, 
1  current  In  the 
'>^'  positive  and 

iloi  of  flux  conductor!,  both  ot  which  aie 
I  In  that  way  at  leut  three  air-gaps  arc 


lelallvely  low 

l-v;  rr*t".tanco 

' "'  ■  "''  ment 


_  -  >,>Ie.,.ina  Pateatj,  Ltd.!  Dynamo-e.eot.lc  mac..i..e  - 
iT.^^-j  x^  _  ../.la'no-eiectric  ;n.iCiUtie  aG-piea  £«  upe.a.Le  ..^m  ^  -.i.-v./  j.  .i.lc- 
.iitMs  cu.'reai.  cjmpri^ing  a  rotataoie  a.oniture,  i.iciujiug  a  wi.uiia^  aad  a  Cjm- 
mutstor.  an  alternating  current  being  sUDpiied  to  .,aid  armature,  a  atator  proviael 
with  a  i.'indi.ig  connected  to  stationary  spaced  brushes  engagino  the  commutator 
and  a  rotatable  field  member  separating  t'fte  armature  from  the  stator  and  supiiiics 
with  magnetising  current,  and  arranged  in  inductive  relation  to  both  the  armature 
and  stator  windings,  and  means  for  varying  the  torque  reaction  between  the  fields 
of  the  field  member  and  the  stator,  whereby  the  armature  will  maintain  synchronism 
with  the  field  member  and  the  speed  of  the  f.eld  member  may  be  adjusted. 
13,587  Thoedarsgn.     Electric  transformers. 

13,561  &  13,652  Schroeder.     Dynamo-electris  machines  of  the  commutator  type. 
15,057  Grevii.-.e.     X-ray  apparatus.     (.Addition  to  21,609/14.) 
15,222  Day.    Combined  electric  lamp  holder  and  detachable  shade  support. 
15,427  MclNDOE.    Combined  electric  switches  and  plug  couplings.    (Cognate  appli- 
cation, 6,258/16.) 
16,207  Graham.    Telephonic  transmitters. 
16,469  Hefford.    Portable  electric  lamps. 

16,471  Bronsted  &  Hellesens.  Enke  &  V.  Ludviqsen  (Firm  of.)  Method  for  pro- 
ducing durable  prim.ary  galvanic  battery  cells  with  zinc  anodes  and  alkaline 
electrolyte. 

'  '  Electric  switch  appliances, 

cr.elins  insulator.  , 


16,502  M.WOR  &  Co--: 
16,550  Alexander. 
16,731  Vandervell. 
17,474  BuRDON.     (5i 
17,480  Markt.    Conr 
apparatus. 


A:T.Ge3.)     Electromagnetic  relays. 
r!  cnrci  grip  holder  for  use  in  connecMon  v/ith  elortrical 

1916  S;nci-ic.«iCNS. 
3,299  MiDGLEY  &  Vandervell  &  Cto.     High-tension  magnetos.    (4/3/16.)     101.439. 
4,190  Hasselt.     Process  forthc  electrolysis  of  alkali  chlorides.     (21/3/16.)     101.440, 
5.526  Neuland.    Dynamo-electric    machines.    (17/9/15.)    (Divided    application    on 
13,287/15.)     101,447. 
Comprises  a  machine  in  which  the  two  suc^Dssive  groups  of  alined  and  non-alinod 
flux  conductors  on  stator  and  rotor  are  formed  by  providing  not  only  the  rotor  but 
also  the  stator  with  uniformly  spaced  conductors,  the  angular  pitch  of  the  latter 
conductors  differing  slightly  from  that  of  the  rotor  conductors,  each  closed  fiux-path 
section  thus  consisting  of  a  plurality  of  consecutive  fully  and  partly  alined  con- 
ductors, and  each  open  fiux-part  section  consisting  of  a  plurality  of  consecutive  fully 
and  partly  non-alined  conductors,  whereby  uniform  rotation  of  the  rotor  results  in 
substantially  uniform  progression  of  asubstantially  uniform  field. 
100,017  Bosch,  R.    Switching  devices  for  starting  internal-combustion  engin 5.    (412.) 
100,198  Western  Electric  Co.    Machine  sj.-iiching  teleohone  systems.    (3,758.) 
100,230  Keller,   L.     Electric  heating  devices.    (Divided  application  on    14,405/15.) 

(4,901.) 
100,394  Allmanna  Sveks.ika  Elektriska  Aktiebolaget.  Continuous-current  dynamo- 
electric  generators.    (5,391.) 
Consists  in  the  combination  with  the  generator,  of  means  whereby  a  tension  pro- 
portional to  the  rate  of  variation  of  the  load  circuit  current  is  induced  in  the  exciting 
circuit,  s.-.id  tension  being  directed  oppositely  to  that  induced  in  the  exciting  winding 
from  the  compound  winding. 
100,535  Western  Electric  Cc.    Call  distributing  telephone  systems.    (7,258.) 
100,538  Clemens,  J.  G.    RefillaMe  electric  fuse  plugs.    (7,291.) 
100,894  Bresl*.'j:i.7,  M.    Dynaxo-electric  power  transmission  apparatus  of  the  unipolar 

type,     divided  aoclication  on  8.331/15.)     19,937.1 
101.047  Relay  Automatic  Te'ephone  Co..  Warp.  F.  M.,  Bryant.  G.M.,  &  Inman. 
T.   M.    Automatic  teleohone  systems.    (Divided    application   on    11,600/15. 
Cognate  application  1,868/16.)     (1.821.) 
101,321  Allecramza.  A.    .Method  of  and  moans  for  assembling  and  uniting  or  con- 
necting together  accumulator  plates.    (6,044.) 
101.362  loRANic  Electric  Co.    (CL>lter-H,-.ir.mcr  Mfg.'O.)  ■  Electric  circuit  controllers 

(1.246.) 
101.372  Grocott,  J.  E.    Holder  for  carrying  two  separate  olcctiic  or  other  wres  or  cables, 

(3,059) 
101,387  Cpccxatt.  W  C.  &  Bromell  Patehts  Co.    Electrically  indicating  the  presence 
of  saline,  alkaline  or  acid  impurities  in  feed-water  used  for  steam  generators  and 
for  other  purpose.":.     (5,163.) 

101.329  Cardweli.    A.    D.    Printing    telegrarh   systems,    (llivided    application    on 

8,451/15.)    (8,211.) 

101.330  SANr.ERS,  R.  W.     Portable  electric  lighters  for  gas.    (8.285.) 


APPLICATIONS  FOR  PATENTS 

Note.— 7"^f  undermentioned  AppHcotions  {except  those  marked  -f)  are  not  open  to 
public  inspection  until  a/tf.r  acceptance  ol  Compleic  Specifications.  Those  marked  '  are 
open  to  inspection  1 2  months  alter  the  date  attached  to  them,  il  they  haue  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  of  communicators 
ol  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

September  II,  1916. 
1 2,824  British  Wbstinghousb  Electric  &  Mro.  (^.     Electrical  measuring  instruments. 

(10/9/15,  U.S.) 
12,830  Smith.    Signalling  apparatus. 
12,842  CoRNEiLLE.     Incandescent olectriclamps. 
12,850  Dyer.    Portable  electric  lamps  for  inspecting  purposes. 

Soptombor  12,  1916. 
12,874  Wilkinson.    Automatic  and  elcctricallyccntrollod  sprinkler  for  fire,  Sic 
12,903  HsrnuRH.    Bl-polar  electrode  electrolyrcrs. 

September  13,  1916. 
12,950  Ci<i;R»    M.iaif.iclurcofclcctrlcally-weldcd  and  hand-made  link  chains  and  cablos. 
I2,97i   )■  ■   ■        V  Automatic  TBLEriioHK  Co.    Automatic  and  soml-autcmatls 

I2.9K'  ^t'rlcal  tunlnn.    (17 -J/IS,  U  S,) 

l^."""  I"-     PI".  111.  .il  wave  trantmlalon.     (17/9/IS,  U.S.) 

■  lems.Sfc.    (I/IO/IS,  U.S.) 
n  c(  rlcctrlcaljlgnals.    (10/2/15,  U.S.) 

^I:cui'c  fcroporatlns  motors,  4c. 

li.W'  liancc. 

P.OO'   :  40.,  coll,,    (18/9/15,  France,) 

'•'■00'  leCo.    Telephone  hand  sot. 

&:i.l':i,!.er  14,  1916. 
!2'SZi  '?,*'<'""'•    Djvlcoi  tor  clodnt  contcctn  by  radlolotacraphy.  (15/9/lS,  Hollcnd.) 
13.080  Wi-imiu.    (Cox.)    T•loer.^^^y 


-temal-ccmbustlon  engines. 
■  batteries. 


■trie  cib'.o  terminals. 


I},IS9  But.    >■■ 
IJ.I73  0«K«. 
13.177  fnottitn. 
I3,iai  Maktihu 


Saionltrm  nU 
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COMMERCIAL    TOPICS. 


Dick,  Kerr's 
Report. 


From  the  annual  report  of  Messrs.  Dick,  Kerr  & 
Co.  (Ltd.),  which  is  abstracted  in  another 
column,  it  will  be  seen  that  the  company  has  had 
a  successful  year's  trading.  We  congratulate  the  company  and  its 
ehareholders  upon  the  resumption  of  the  pai^-ment  of  a  dividend 
on  the  ordinary  shares.  The  announcement  Ls  also  made  that  a 
controlling  interest  haa  been  acquired  in  Messrs.  Willans  &  Robin - 
.son  (Ltd.). 


The  Metal 
Industries 
After  the  War. 


It  is  announced  tluit  (he  Iron  and  Steel  Com- 
nutlee  has  submitted  a  detailed  memorandum 
lo  Loid  Balfour's  Committee,  which  was  set  up 
in  •fuly  last  to  advise  the  (iDvernnient  as  lo  the 
l:est  method  of  carrying  out  the  resolutions  of  the  Paris  Eeononiic 
Conference  on  Trade  after  the  War. 

The  memorandum,  which  is  not  supported  by  three  members  of  the 
Committee,  has  been  prepared  inanswerto  aroquestto  the  Iron  and  Steel 
Trades  Committee  for  observations  and  suggestions.  The  Conmiitlce 
was  invited  to  consider  how  the  iron  and  steel  industries  of  this  countiy 
were  to  be  restored  to  the  position  they  had  temporarily  Inst  by  reason 
of  their  conversion  into  instruments  for  the  manufacture  of  munitions 
of-  war.  The  Committee  recommends  the  prohibition  of  all  imports  of 
iron  and  steel  manufactmes  from  enemy  countries  during  the  period  of 
reionstruction,  and  considers  that  the  Government  should  urge  the 
adoption  of  a  similar  policy  in  tho  Dominions  and  other  ports  of  the 
Empire.  All  ores  and  minerals  in  their  natural  and  unworkcd  state 
should  be  admitted  free.  Raw  materials,  whenever  produced  in  tho 
Empire,  should  be  prevented  from  entering  enemy  countries.  It  is 
further  recommended  that  British  ships  shall  be  prevented  from  carrying 
raw  materials  or  manufactured  iron  and  steel  from  neutral  ports  to 
enemy  countries  or  to  neutral  ports  for  ultimate  despatch  to  these 
countries.  Tho  Committee  suggests  the  setting  up  of  a  bcdy  repre- 
senting t  hi  industries  concerned,  which  should  have  power  to  issue  licences 
in  exceptional  (ascs.  The  recommendations  arc  lo  tc  operative  only 
during  tho  pericd  of  reconstruction  after  the  war,  and  are  without 
prejudice  to  any  decisions  that  may  be  arrived  at  as  to  permanent  fiEcal 
policy. 

*  *  *  * 

Labour  ■  1ft  •  '^^'^  E"*'<1  °^  Trade  announce  that  in  lutuie 

FYeharocs  ^^-^  Labour  Exchanges  under  their  ccnirol  will 

lixcnarges.  ^^  termed  "Emplojmcnt  K.xebangcs,"  a.  title 

which  coricspcnds  nioie  accurately  to  their  present  functicns. 

At  the  same  time  the  scope  of  the  employment  deportment  cf  tho 
Board  of  Trade  will  be  cn.larged  so  as  to  include,  in  cddition  to  employ- 
ment exchanges  and  unemployment  insuraiKC.  trade  bcnids  and  certain 
other  matters  relating  to  labour.  Mr.  W.  II.  Beveridge,  C.B.,  will  con- 
tinue to  be  (he  head  of  the  enlarged  employment  department.  Mr. 
C.  F.  Rcy  (hitherto  general  manager  of  labour  exchanges)  has  been 
appointed  direct<T  of  employment  exchanges,  in  succession  to  Mr. 
Beveridge,  with  (he  ac(ing  rank  of  HFfiistan(  socre(ary. 

The  Board  of  Trade  have  been  credited  with  an  onibidous  programme 
for  expanding  the  scope  and  intreasing  tho  utility  of  labour  exchanges, 
and  althmigh  the  alteration  of  Oio  title  of  a  department  does  not  neces- 
sarily imply  any  changi^  of  policy  or  even  an  improvement  in  methtds. 
it  Would  ajipenr  that  the  Board  are  beginning  to  organise  its  employment 
department  so  as  to  mako  a  bid  for  being  tho   solo  and  universal 


medium  lor  the  employment  ui  labom'  afti-r  the  war.    Wo  arc  oi  ojjinion 
that  such  an  eventuality  would  be  a  disaster  to  the  eountiy. 
*         *         *         * 

The  Trniip  "^^^  Council  of  the  Association  of  Chambers  of 

Rank  Sehpmp  Commerce,  having  considered  the  report  of  the 
Board  cf  Trade  Committee  appointed  to  inves- 
tigate the  question  of  tinaneial  facilities  for  trade,  and  without  com- 
mitting themselves  to  the  details  of  the  scl-cme.  They  have  passed 
a  resolution  urging  the  Government  in  i.iUr  steps  to  promote  the 
foundation  of  the  new  bank  at  tbe  .m  1 1 1.  .i  |  ,  .^Lble  moment. 

On  the  other  hand,  the  directoiv;  (if  thi-  'il.up  licster  Chamber  of  Com- 
merce, while  welcoming  the  report,  arc  of  opinion  that  the  scheme  for- 
mulated is  not  sufficiently  far-reaching,  and  docs  not  adeiiuately  provide 
for  the  requirements  of  (raders,  since  the  capital  and  credit  wliich  under 
the  Departmental  Committee  it  is  propo.sed  to  pro^-idc  is  insulKcient 
adequately  to  replace  enemy  firms  and  organisations  in  neutral  countries. 
They  therefore  suggest  that  the  Government  authority  whom  it  concerns 
.should  consider  the  further  development  of  the  trade  bank  system. 


Russo-British 
Trade  Relations. 


A  Russo-British  Chamber  of  Commerce  has  teen 
formed  in  order  to  promote,  study  and  develop 
the  home  and  foreign  trade,  commerce  and  manu- 
factures of  the  British  and  Russian  Empires  and  their  mutual  com- 
mercial relations,  to  collect,  publish  and  disseminate  statistics  relating 
thereto  ;  to  promote,  study,  extend  and  advance  the  special  interests 
of  Russian  subjects  carrying  on  any  industry  or  business  in  or  with  the 
British  Empire,  and  also  the  special  interests  of  British  subjects  carry- 
ing on  any  industry- or  business  in  or  with  the  Russian  Empire,  &c. 
The  oifices  of  the  Chamber  are  at  International  Bldgs,  Kingsway,  W  .C. 
In  connection  with  the  development  of  trade  with  Russia,  a  recent 
report  by  H.M.  Consul  at  Ekaterinburg  (Mr.  T.  Preston),  which  is 
abstracted  in  this  issue,  should  be  read.  It  is  stated  that  transport  and 
other  difficulties  jirevcnt  much  progress  being  made  at  ])re.sent.  Mr. 
Preston  has  been  told  by  local  British  agents,  wlio  are  ovenvhehncd 
with  inquiries  and  oi-ders  from  the  Ural  works,  that  they  have  been  able 
to  mark  time,  as  it  were,  by  selling  goods  bought  in  Russia  by  their 
.Mosc;ow  and  other  buyei-s,  in  place  of  tho  goods  they  cannot  get  from 
the  United  Kingdom."  "They  state,  however,  that  they  cannot  keep  this 
up  iiiMcli  longer;  that,  in  fact,  they  are  being  ousted  now  by  Swedes. 
Anujricans  and  .lapaneso,  and  are  likely  to  lose  entirely  their  good 
connec'ions." 


Trade  With 
Norway. 


Tl  e  Foieign  Office  notify  perscns  interested  in 
trade  with  Norway  (hat  (after  Nov.  13)  a  new 
form  of  undertaking  must  be  finnished  in  con- 


nection with  api'lications  for  licences  to  export  goods  on  the  pro- 
hibited and  restricted  lists  from  tho  L'nitcd  Kingdom  to  Norway. 
The  new  form  apjjlies  to  all  commcdities  en  the  prohibited  and  re- 
stricted lists  with  certain  exceptions. 

*        *        *        « 

On  the  invitation  of  tho  Home  Ofliee  a  National 
Loal  output.        crnterence  of  the  coal  trade  wiU  bo  held  in 
Lonctcn  on  the  2;')th  in.st. 

The  Executive  Committee  of  the  Miners'  Fcdciution  have  accepted  (lie 
invitation,  and  arrangemenis  are  teuig  made  for  a  ixipreFen(«(ive  (o 
attend  from  each  pit  in  Great  Britain.  Tho  national  meeting  of  ivjue- 
.sen(a(ivcs  of  colliery  owners  and  workmen  will  lo  on  similar  lines  to  (hut 
hold  in  London  in  July,  101. ■>. 

A  joint  meeting  of  the  colliery  owners  rcprotcntod  by  the  Mining 
Association  of  Great  Britain,  and  of  tho  workmen  represented  by  (lo 
Miners'  Federation  of  Great  Britain  will  lo  held  on  tho  24(h  inst.  (o 
receive  n'por(s  from  (ho  various  mining  dis(rie(s  as  (owilful  absen(cci^m 
On  tho  ])art  of  workmen.  It  has  been  estimated  that  (ho  compIo(e 
elimina(ion  of  abien(eei.«m  would  incieato  (be  output  of  coal  by  anotlor 
30,000,000  (ons  per  annum. 

•         •         *         • 

„     ,  _  At  tho  recent  meeting  of  tho  Newcn8t'e-on-T\ne 

Coal  Economy.  ^.,„„,ipr  of  rcmmerre,  Mr.  Cerald  Stc.iey 
moved  a  resoluticu  calling  the  attenticn  of  the  Fnginecring  Com- 
mittee of  the  Advisory  Council  of  (ho  I'rivy  Coxmeil  feu-  Sciendl-o 
and  Industrial  Re.'^^earch  (o  (he  impor(an<e  of  (among  o(l  er  invcsd- 
gaticns)  a.  full  and  ccm])lc(o  loearch  in(o  (ho  methods  by  which  (Ic 
steam  turbine  could  be  improved  in  efliciency  and  reliability. 

The  letolution  stated  (bat.  in  view  of  (he  success  of  (be  htenm  (uibino 
in  (bo  mercantile  marine  and  its  pioboble  loiper  adoiiCen  in  (u(«ie,  this 
was  of  the  greatest  impoi(anie  (o  (he  .-hipping  ir  ^l"^ll.V.  Tho  to(al 
expendiluio  on  bunkercoal  in  normal  (imcs  consunud  aiiuunby  by  tng- 
lishmeichant  ships  was  a  ^ely  lariieMim,  onU  o  Oicront.  saving  would 
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amonnt  to  a  sum  in  romrarison  with  w  liich  an  expeuditure  on  the  pro- 
posed research  of  £10XfO  or  even  f20,»:CO  a  year  would  Ve  insignificant. 

Mr.  Stone.v  pointed  out  that  the  resolution  was  the  outrome  of  a  pre- 
vious de<ision  bv  the  C'hambernrging  upon  the  Goreir.menl  the  imi;ort- 
»nce  of  indo^trial  leseauh.  He  had  rot  hccn  ab!e  to  get  the  exact 
espendituie  on  loal  iL^ed  in  merchant  ship.*.  He  had  rtccived  various 
p^,;,.,  ....  ,,,.,.,.r  fmni  30  to  f»  niillion  j""'*'*  "  >"*'*'"  '*''  '''^ 
VM  ard  o  jior  t^cnt.  of  that  would  amount  to  fiom  li  (n  3 

ni.  The  costs  of  fuel  u.*fd  on  lard  amounted  to  alout 

£.",1:.^  .  ;  ..  .,  .ir.  .-o  that  they  wouM  sec  that  a  saving  of  5  per  cent. 
e0ected  there  would  amount  to  a  veiy  laigc  sum  annually.  Research 
was  gieatlv  wanted  in  regard  to  oil  tngines.  V.ut  he  dealt  only  with  lur- 
bjp.-  «ti.i.  tl...  Research  Committee  had  hccn  appointed  to  consider, 
ar'  \i(iiL>i  to  oVitain  the  opinions  of  iL^ers.     As  an  illustration 

of  •  1  work,  he  mentioned  that  the  National  Physical  T.alo- 

ra;  i.   .  ,.    ..  !  «>nly  £7.(H^0  to  fS.CCO  a  year,  had  carried  out  investiga- 

li^>n^  whnb  had  !r<l  to  British  snprcmaiy  in  the  air.  Tlie  le.-n'ution  was 
rarrie*!  iipanirooii-Iv. 


1B6F0RIS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  I  .1.  :.  inifi,  lo  (It.   i:!,  1918. 
IMPORTS. 

r  ;  unenumerated,  105  cases. 


14;  glow  lamps.  £163;  unenumerated, 
■  .-5  ;  elec.  glow  lamps,  £5.885;  unenu- 
•*-■*.  Sweden:  Telephone  material.  £24  ; 
;  1 ,007  ;  elec.  motors.  40  cases.  Denmark : 


■i^    ■■:.:  graphite,  eleclrcdes.  8  cases. 

EXPORTS 

:;-  :,r.I   CM  V     CIS.    yr..-num,-r.>J.  £235 

machi- 

■r.-,ted 

£fcCt 

.     i/'V.    Uneri. 

■;ery. 

■r.ted. 

neratcd, 

ry,  E1.9S5;    telegraph 

unenumerated.  £2.847. 

'   .•.d.£tC6.     Perl  Elizabel: 

Unenumerated.  £64.   Chinic: 

nery,£81 ;  unenumerated, £112. 


bav:  Machinery,  £21  ; 

rfr.'  t  .-,  £224  ;  uncnu- 

-      ••  Un- 

Pcrt 

EIcc. 

i-.mps. 

ry,  t23;    dec.  lamp.', 

rr.'-i,.|.-J.f:i.fe4. 

.■^"ll 

'(•■I. 

Unonumcr.ilcd.   CJ9. 

"  I   c.ibic,  C27; 

I  i-Me.  E4C0: 

■     ri.tiii- 
vi:.. 


rOREION   QOOOl  ''lutT  v^\A  Mid  fm). 


IN   TRANSIT. 


'ti  <li>'a»  <inii'ln|rrtiirnii  under  thn 
rrUin  to  what  ii  deMirflxd    ng 


lUSINESS  NOTICES. 


-ii'-Tviniir  |4jiii 


'  oo|er),  nliMtricnl 
I  IT,  hnvp  iIIkwiIvimI 

.  \AA.  (i'iillli<riPfi  i|i|iftrl. 
..me   «iiH  ilrlvei,   eleilrtn 


LIQUIDATIONS,  &c. 

A  meeting  to  receive  an  account  of  the  winding  up  of  the  Colte 
Ovens  &  By-products  Co.  (Ltd.)  will  be  held  at  95.  Gieshain-.'?treet, 
London,  E.C..  on  Nov.  17. 

A  meeting  to  receive  an  account  of  the  winding  up  of  Eades  Hoist 
Co.  (Ltd.)  will  he  held  .at  the  offices  of  Messrs.  Jeffpry  P.irr.  HaseH  & 
Parr,  20,  Temple-row,  Birmingham,  on  Nov.  16. 

A  meeting  to  receive  an  account  of  the  winding  up  of  tlie  Derby 
Electrical  Co.  (Ltd.)  will  be  held  at  the  company's  offices.  Woods- 
lane,  Derby,  on  Nov.  IS. 

The  Resisto  Electrical  Mfg.  Co.  (Ltd.)  is  being  wound  up  volun- 
tarily, and  Mr.  Ee  Westley  Layton,  1(37,  Fenchurch-street,  London, 
E.C.,  has  been  appointed  liquidator.  A  meeting  of  creditors  will 
take  place  .at  the  offices  of  Messrs.  Lowe,  Bingham  &  Matthews.  167, 
Fenchureh-sf  reet,  London,  E.C.,  to-day  (Oct.  20)  at  noon. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Barnes. — The  Urban  Council  ha\c  applied  to  the  L.G.  Board  for 
l^ermission  to  boiTow  £2,000  for  house  services  on  account  of  the 
+;.5,000  sanctioned  in  January,  1914. 

Sury  (LaniM).  -The  Council  have  applied  to  the  L.C  Board  ftir 
sancti.rn  to  borrow  iiCOO  for  laying  mains  to  the  Irwell  Bridge  Mill, 

Hackney  (London).  -  Sanction  having  been  granted,  a  loan  of 
£2,05,5  is  to  be  tal-eu  u])  from  the  L.C.C.  for  mains,  and  £945  for 
switchgear,  in  order  to  link  U])  the  Po])lar  and  Hackney  electricity 
tindortaking,'!. 

Interest  on  the  loan  is  to  l)e  oj  per  cent.  :  £2,055  is  to  be  repaid  within 
25  years,  and  the  balanco  in  15  years. 

The  Electricity  (Committee  has  considered  a  proposal  of  the  Borouph 
Electrical  Engineer  and  of  the  Engineer  of  the  North  Metropolitan 
Electric  Supply  Co.  to  link  up  the  Counc;irs  e.h.t.  .system  at  North- 
wold-road  with  that  of  the  com])anj''s  at  Edward's-lane,  .Stoke  Ncwing- 
ton.  At  present  the  demand  for  power  for  works  in  tho  company's  area 
is  putting  too  great  a  strain  upon  the  coni])any's  available  plant,  and,  on 
the  other  hand,  the  Council  has  spare  plant.  It  is  proposed  that  for  tho 
time  being  the  Council  should  by  moans  of  their  spare  plant  supply  a 
portion  of  the  company's  network,  and  that  upon  the  resumption  of 
nonnal  tunes  the  connecting  link  will  bo  used  for  reciprocal  supplies. 
Tho  heads  of  the  agreement  arc  as  follow  :  (1)  Company  to  provide  and 
lay  necessary  link  between  Northwold-road  and  Edwards-lane  at  an 
estimated  cost  of  £G,.5€0  ;  (2)  on  completion  of  the  work,  (\)uncil  to  pay 
company  net  cost  of  work,  and  the  link  to  become  the  property  of  the 
Council  ;  (3)  company  to  pay  to  C'ouncil  nroiety  of  intcixist  and  repay- 
ment charges  upon  loan  rai.scd  to  ('cfray  cost :  (4)  upon  extinction  of 
loan  half  the  link  becomes  the  property  of  the  company  ;  (5)  agn'cT-.ient 

10  run  for  pcrioil  of  loan  (say,  25  years),  and  the  niaii\li'naiu'c  of  (be  link 
to  bo  at  joint  cxpen,ses  of  company  and  Council  from  ci>niiil<iion  of  vvurK  : 
(Ij)  the  charges  of  supply  from  one  party  to  the  other  In  be  of  a  itciprocal 
character. 

With  itigai-d  to  (,he  ollic^'al  tests  of  tlu^  5,(100  kw.  tnil».  iillcinator,  it  has 
been  deiadcd.  in  vii^w  of  the  high  cost  of  fuel,  and  tlu-  .lilliriill  v  of  oblain- 
ing  labour,  that  the  lest  .shall  lu^  carried  out  on  the  Tc.wn  load  iiislead  of 
ujion  ail  arlilicial  loud.  '|'ln'  coi\tr«clors  (Mcssi-s.  Willaris  &  Hohinson) 
uii'iuukliig  a  deduction  of  £120  for  the  test  to  be  carried  on  I  in  this  manner. 

Liverpool.  Owing  (o  tie  oreetitn  of  now  and  llic  extension  of 
oxiidiiig  faelories  lie  dcnniid  for  electrical  ('novg\' is  ini-reasing,  and 

11  '■  ip  e'.tion  of  pulling  down  udditicii.il  plant  al  ll.c  eliilric  gciuM- 
.iling  Illation  will  .shoiily  eomo  before  the  City  Council. 

Runcorn.  Tlie  MeiW  Power  Co.  propowvs  lo  lay  a  cil.le  from  lie 
lieWHiation  at  Wostoii  I'oinI  lo  Ihe  L.  ,V  N.-\V.  bridge  via  the  lowing 
pnlh  of  llic  Huiicorn  and  U'cslon  Canal  and  Arnold  Dock  along 
I'crcival  lane. 

Sunderland.  I  ai>(  \\eek'tl,c  ('or|i(  ivition  do  ^iled  l< 
L.t;.  Hoiiiil  Mild  the  Tifaaiiry  for  Handiin  to  hoiic 
extenniiiiM  of  eirclric  K<'iieniliiig  plant  and  mains, 

Swansea.     The  ehiilrinan  of  l|;e   lOli'clricily  Comniilh 
bon.ugh  odieiHlH  are,  if  necessary,  lo  iiilervievv   lb.'    1„(,'.    Uoaid   in 
older  lo  oblain  Hancliuii  lo  ex|icnililnre  for (•xtcnsions  of  plant. 

The  ai/tceiiU'iit  linx  bicn  iniuplclcd   lielu n  the  Inmuvays  lonipiny 

und  Ihe  I  orjioralioii  reli.llv.'  to  the  Hiipi'l.V  of  elecliici.l  .  nrii.v  In  Ihe 
< '•■riM.iJitiofi  tor  Ihe  i(Hu|)Hiiy'r«  linoH. 

l'"-  ' eixer  of  Ihe  ninnieiiml  luiirlo'ls  ih  to  .■oiifer  Mill    llic  Im.ihii^'Ii 

'"' I'  "(on^ell.Htollll•li^.hlil,^.  of  111,.  MhillHiil  prcsenl  wilhoul  liglili.. 

Wnlcrford.  Tie  ('nr|Kirnlioii  luixe  locpivcd  minclkni  to  bomuv 
£l.(WMi  lo  met  |l:i.  pn-HniinniA  ex|  ciiHen  for  llieir  eh-elric  supplv 
Bcl  eiee 

WcdnosbUl^.-  The  PMMlieily  Ciinimlllcp  have  applied  lo  the 
L.li.  HiMinl  tor  HOiiilioii  l<i  borrow  ».:i.5l10  for  mains  ami  Iioiiho 
wrviei'H.  ,Ve. 


ippK    lo  lie 
ll.".,2l(i  lor 


till 
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GENERAL. 

Birmingham.— At  tVie  meeting  of  the  City  Council  on  Tuesday  the 
rluiirmaa  of  the  Electric  Suppl.y  Comiiiittee  (Aid.  .lephcott)"r,ub- 
mitted  the  veport  of  the  oonimitteeon  the  recent  failures  of  electricity 
supply. 

in  moving  the  mhiption  of  thi'  n^iuirt.  Aid.  .Tophcott  n-fcriwl  to  the 
difficnlfics  enoimntcivd  by  the  dc|i:\rtment.  He  said  the  interruption 
of  the  tramway  services  and  the  consequent  inconvenience  to  the  public 
wasdc]ilo!x>d  1\\-  the  committee,  and  as  the  circumstances  which  brought 
about  those  internijitions  wvn:  not  Hkely  to  be  more  favourable  for  some 
tinu>  tlic  romniittce  determined  to  give  a  full  explanation  of  tlieir  diffi- 
culties. The  ix-port  was  printed  before  the  interruptions  of  last  week, 
but  those  which  occuri-ed  earlier  wciv  usually  of  short  duration.  Those 
which  occurred  last  week,  and  which  unfortunately  had  not  yet  been  got 
over,  were  due  to  a  defect  in  a  .5.UU(J  kw.  generator  at  Nechells,  which  had 
accentuated  their  difticidties.  The  growth  of  the  demand  for  cun-ent 
in  the  last  12  months  had  been  phenomenal.     In  Septoml)erof  last  year 

the  d.niaiiil  :n intr.l   to  i-'ifldO  kw.,  or  a  little  over  31.000  n.p.  ; "  but 

this  v.ai  It  liini  I  i.r„  to  38,000  kw.,  or  .ahout  48.000  n.v.  The  demand 
was  liia\  ir-t  li.  I ».  .11  seven  and  eight  o'i:lo<k  in  the  moniine  and  about 
two  o'cloidc  in  the  afternoon.  It  was  UMinl  f.n  the  load  to  iall  off  in  the 
.■(unimer  months,  and  that  pro\-ided  si  ni.-  r.  !i,  f.  n  liii-h  was  taken  adv.an- 
tage  of  by  the  engineering  staff  to  oMiliaiil  tlic  uiacluncrj'  and  plant  in 
.anticipation  of  the  heavier  demands  that  naturally  arose  in  the  winter; 
but  owing  to  the  pressure  of  the  demand,  from  the  factories  there  had 
been  no  relief  during  the  past  summer,  am)  the  plant  h.ad  been  run  right 
out.  Where  pos.sible  portions  of  it  had  been  laid  off  for  inspection, 
adjustment  and  repair,  but  the  plant  coidd  not  be  altogether  spared, 
and  as  the  labour  available  was  inadequate  its  proper  upkeep  hacl  been 
seriously  interfered  with.  Thus  there  had  been  a  double  effect ;  the 
plant  was  working  far  more  than  usual,  and  there  had  not  been  adequate 
opportunities  to  maintain  it.  The  consequence  was  that  its  efficiency 
was  naturally  impaired.  Efforts  had  been  and  were  being  made  to 
provide  additional  plant  to  meet  the  <lifiicultics,  and  it  was  hoped  that  a 
portion  of  it  would  be  running  b}-  December,  and  the  remainder  in  the 
spring  of  next  year.  With  those  additions  the  department  hoped  to  be 
able  to  supplj'  all  consnraei's.  At  present,  however,  it  was  felt  it  woidd 
be  dangci-oiis  to  accept  any  further  additions  and  the  committee  had 
ceased  to  accept  applications. 

Aid.  Jephcott  explained  that  coal  was  delivered,  to  Summer-lane  from 
barges  and  placed  in  buckets  on  an  endless  belt  and  carried  ijito  a  dump. 
The  amount  of  coal  dealt  with  recently  was  veiy  much  larger  than  the 
conveyer  was  designed  to  carry.  One  side  of  the  conveyer  had  been 
practicall.y  replaced,  and  the  other  half  would  be  proceeded  with  as  soon 
as  possible.  He  also  pointed  out  that  by  the  erection  of  an  additional 
chimney  and  economiser  they  would  be  able  to  improve  the  condition  of 
the  second  boiler  house  and  increase  its  steam-giving  capacity.  Unfor- 
tunately, there  was  such  a  shortage  of  labour,  and  the  finns  they  were 
dealing  with  were  so  pressed,  that  there  was  likely  to  he  delay  in  carrying 
out  the  work,  but  they  were  urging  it  forward  as  rapidly  as  possible. 
When  completed  it  would  be  an  in.surance  against  interruption  from 
breakdown.  The  dithculty  in  earlier  breakdowns  had  been  the  main- 
tenai\ce  of  steam  ]iressure.  The  tltrce  classes  of  supply  given  were  (1) 
high-tension  supply  taken  by  factories.  (2)  low-tension  a-id  power  supply 
taken  b\  finns,  ai.d  (3)  tramways  ;.uiiply.  To  get  relief  it  was  neeessaiy 
to  c  onsider  which  of  tliese  three  should  be  disconnected  temporarily,  and 
he  thouglit  he  was  enmit  in  stating  th.at  tlie  ehainnan  of  the  Tramways 
Committi'e  agreed  tin  le  was  onl.v  the  tramways  left  to  disconnect.  Jdc 
gave  details  (if  tlie  real  difficulties,  and  saiil  th.at  during  the  last  12 
months  there  had  bicii  ntimei-ous  occasions  when  it  had  been  "  touch  and 
go,"  the  ingenuity  o{  the  engmeers  alone  liaving  carried  them  through 
crises.  It  had  been  f  hioughno  fault  of  the  engineei-s  tliat  the  situation 
had  becHime  too  mu<di  for  them.  Last  week's  intenuptions  were  due  to 
two  additional  cau.ses.  One  was  the  trouble  with  the  .'i.OOO  kw.  .set  at 
Nccliells  station  and  the  other  the  defection  of  two  boilers  at  Sumraer- 
!aiu\  They  had  not  onl>'  to  disconnect  the  trams,  but  also  on  one  day  a 
|)ortion  of  the  power  eonsumers.  The  machine  was  now  ronning  a^aui, 
loaded  lightly.  The  (ommittee  were  hopeful  of  getting  over  the  diffi- 
ladty  and  matters  v/viv  now  going  better.  U  might  be  considereil  that 
the  department  had  aeccptecl  more  applications  than  the  capacity  of 
their  plant  justifii'd.  They  haii  ccrtainlv  been  ready  to  accept  applica- 
tions which  ran  them  neaix-r  to  th<'  mariiin  than  was  the  ease  in  peac^e 
time  :  but  he  pointed  out  the  .Minisf  \\  of  .Munitions  would  object  to  such 
a  margin  today.  It  had  also  been  stated  in  n  letter  addnwed  to  tlie 
loess  that  it  was  general  knowledge  that  the  plant  of  the  deiiartmeni  was 
not  equal  to  the  demaiul  made  .some  yeai-s  ago,  and  llialllu'  dei>arlment 
wini'  refusing  applications  in  ci  rtain  areas.  'I'hat  was  not  the  fact.  They 
did  nfuse  a  sup]i|y  to  pcrsoiis  ii\  leilain  aivas  a  few  years  ago.  hut  the 
reason  was  ihni  tlie  re,tuni  for  the  I'xpcnditure  on  mains  was  inadequate, 
and  had  nothing  to  do  with  .aptuitv.  It  had  also  been  stated  (hat  if 
they  bail  mainlnincd  the  Hanilswortli  steam  station  (hciv  wouM  have 
bceii  no  dirticullA,  bill  this  also  he  dcnieil.  an<l  mnteni'cd  Hint  lh<-  trans- 
fonnntion  of  the  HnmlswoHli  slntiim  into  a  .onvcrlir  was  justified. 
(MaiuMTig  that  the  department  had  not  shown  any  lack  of  foresight .  he 
traced  llie  di'v.-hqimcnt  of  the  woiks.  and  pointid  out  that  in  n  little 
more  than  IS  mcmths  they  would  have  installcil  new  plant  of  a  capacity 
of  22,0(11)  kw..  which  was  the  capacity  for  whi(  h  Sumnn-r  lane  was 
designc<l  to  satisfy  the  recpiirenu-nts  of  Hiriningham  for  a  number  •'< 
yearv.  It  mu.st  he  obvious  that  the  demands  they  had  to  fneo  wciv  im- 
preeedented.  Thev  were  passing  throuL'h  a  critical  jieriod,  and  while 
pveiylhinu  possible  would  be  doni-  it  must  he  rememlKMvd  llie  (IPMiamis 


on  the  department  were  dangerously  nearthe  present  capacity  :  anc.  if  it 
became  necessarj-  to  seek  rehef  by  disconnecting  the  trams  he  hoped  the 
Council  and  the  public  would  recognise  the  force  of  cireumstances  and 
bear  patiently  the  inconvenience  they  might  suffer. 

The  chairman  of  the  Tramways  Committee  (Mr.  Harrisov  Barrow) 
charged  the  electric  supply  department  with  lack  of  foresight.  The  land 
for  the  Nechells  works  was  ))urcha.sed  in  1911,  and  then  defay  followed  in 
bringing  a  scheme  before  the  Council  because  there  was  a  "diiference  of 
opinion  as  to  whether  steam  power  or  gas  should  be  used,  with  the  result 
that  the  scheme  w^as  not  brought  foi-wanl  until  JIay.  1013.  So  far  as  he 
could  ascertain  no  satistactorj-  explantaion  had  ever  been  given  to  the 
Council  wh)'  the  10.000  kw.  plant  was  not  ready  in  the  wintor  of  1915.11), 
as  was  promised  in  the  report  of  the  Electric  Supply  Committee  in  May, 
1913.  All  they  could  ascertain  was  that  it  was  found  the  state  of  the 
ground  required  a  tremendous  time  to  drive  in  the  piles  foi-  the  founda- 
tions. If  the  10.000  kw.  pl.ant  had  been  ready  there  would  have  Ijeen  no 
necessity  to  stai  t  tic  teniporan,-  station.  Further  tlmn  that  thty  might 
imagine  that  the  other  .'i.dOO  kw.  plant  would  have  been  ready  by  the 
winter  of  191(i-17,  so  that  at  ]>resent  there  was  no  more  power  available 
thiin  the  committee  intended  in  May,  1913,  should  hi^  ready.  Then 
.again  they  wore  told  in  .Januaiy,  1915,  that  the  )>enuanent  station  would 
be  ready  for  the  winter  of  1916  ;  then  a  further  report  in  191(5  that  it 
would  not  be  ready  until  1917,  so  the  new  penuanent  station  seemed  to 
get  farther  and  farther  into  the  dim  distance.  That  showed  ((Uite  clearly 
there  was  nothing  particularU'  abnoimal  in  the  demand  upon  the  depart- 
ment. If  they  had  only  carried  out  the  scheme  of  1913  the  diflieulties 
would  not  have  arisen.  He  coidd  not  understand  Aid.  ,le])heotfs  state- 
ment that  the  de])artment  had  no  idea  what  coal  was  coming  along.  They 
knew  what  they  had  purchased,  and  could  deal  with  the  people  who  sup- 
plied it  if  it  was  not  of  the  quality  purchased.  In  any  ca^e,  theyoughtto 
buy  the  best  coal,  for  the  question  of  price  should  not  he  eonsideiied  in 
view  of  the  terrible  amount  of  incon\^nience  caused  by  breakdowns. 
Mr.  Barrow  recalled  that  on  Oct.  12,  191.5,  the  tram  ,^er\iee  was  shut 
down  for  an  hour  between  5.30  and  G.30.  The  foUowin.g  morning,  on 
making  inquiries,  he  found  the  difficulty  had  been  ca)ise<l  through  ,a 
shortage  of  coal,  wliich  could  not  be  got  at  because  it  wa.s  a  little  w,a.v  off 
on  the  other  side  of  the  canal,  but  only  required  a  few  men  to  move  it 
across.  He  immediately  had  men  sent  from  the  (ramwav  dejiartment 
to  move  the  coal.  There  iigain  it  was  a  lack  of  foresight,  resulting  in  the 
trams  being  shut  down  and  a  consequent  loss  of  hundreds  of  pounds  and  a 
great  deal  of  inconvenience.  On  Sept.  27,  19I(i,  having  bi>en  told  the 
previous  day  that  unless  men  were  sent  dowti  the  electric  .supply  depart- 
ment would  have  to  shut  off  part  of  the  tramways,  30  men  were  sent,  and 
were  told  they  were  not  w.inted.  Later  in  the  da,y,  however,  the  tram- 
ways department  were-  told  that  unless  30  or  40  men  were  .sent  down 
immediately  the  trams  would  be  shut  off.  One  would  have  thought 
that  when  the  men  were  sent  down  in  the  morning  they  would  have  heeai 
kept  in  anticipation  of  something  happening.  It  was  quite  true  th.at  he 
agreed,  taking  evervtlung  into  consideration,  the  tramways  depart- 
ment was  the  first  that  should  he  shut  down,  but  that  did  rot  make  an.v 
less  serious  the  loss  they  were  .suffering.  He  had  looked  up  the  figures 
for  the  three  days  on  which  stoppages  occurred.,  and,  comparing  them 
with  the  preceding  week  (imagining  both  weeks  as  nonnal)  he  found  the 
lo.ss  to  be  £2,0CO.  That  was  not  quite  a  net  lo.ss.  but  veiy  largel.v  so, 
because  they  had  to  keep  the  whole  of  the  men  on.  and  the  only  cost 
would  have  been  the  cost  of  (current  atid  a  little  wear  and  tear  of  raUs  and 
cars.  In  addition,  there  was  the  immense  amoimt  of  inconvenience  that 
would-be  pa-ssengcivi  were  put  to,  ,anil,  further  than  that,  the  fact  that  if 
passongei's  were  continually  finding  the  trams  breaking  down  they  wiiuld 
take  railway  season  tickets  and  find  other  means  of  conwyanee.  so  that 
the  temporary  loss  wcndd  become  a  permanent  one.  After  remi.'ding  the 
t!ouncil  that  the  Tranvways  Committee  were  the  most  pi-ofit  able  customers 
of  the  electric  supi)ly  dejiartment.  Mr.  Barixnv  suggested,  as  imniediate 
remedies,  that  .something  might  ho  d<me  to  overlap  the  dinner  hour 
between  one  and  two  o'clock,  when  there  was  an  immensi'  fall  of  power. 
by  some  manufacturers  reverting  to  sumuu-r  tinu'.  and  having  the  dinner 
interval  an  hour  earlier.  Another  suggest  ion  was  that  fa-tories  which 
had  hea\n,'  work  but  not  a  large  number  of  nuni  might  he  ind.>uiHl  to  work 
at  night."  Altogether,  however,  he  thought  the  electric  supply  depart- 
ment had  not  showi\  the  foivsight  they  might  have  done. 

After  discns.sion.  Aid.  .Ikviiwitt  replied,  and  pointed  out  that  they 
were  working  the  plant  much  longer  than  it  was  intended  to  hi'  worked, 
and  .so  repaii-s  constantly  luxl  to  be  carried  mit.  As  to  the  euu'rgi-ncy 
gang,  he  reminded  the  Council  then'  was  a  spci  iai  arrangcmeni  belweeu 
cnch  comn\ittce  on  that  matter.  Men  who  weix'  willin,g  to  do  tin-  woik 
were  selected,  but  wdicn  the  gang  went  to  work  wdiat  hapiM'ticd  was  that 
they  commciued  at  three  o'clock  in  the  afleinoon,  and  at  five  o'clock 
Ihoy  said  they  would  do  no  more  uidess  they  were  given  e\tra  inmiey  : 
that  had  to  be  glviMi.  With  regard  to  the  sugsrestion  that  the  power 
.should  be  cimserved.  he  explained  that  they  wen-  direct  .suppliers  from 
generator  to  cimsumer.  Tliey  hail  no  batteries,  and  cmild  not  have  i 
sufiicient  supply,  even  with  ail  cxpciidituiv  of  fiiuii  .iTiO.IHlU  tw  l"W).0<t'. 
which  would  last  for  more  tluui  an  hour.  They  wciv  liyhii:  lo  meet  the 
■demand  of  the  working  eln-s-ses  for  n  tramway  .wrviiv,  hut  the  piiiple  wli" 
were  debarivd  fioiii  riding  in  view  of  the  lionrs  iH'lwcen  wliieh  tin- 
sYoiniages  oicui  ivd  wciv  Ini-gel.V  tho.se  who  were  not  usiiall\-  considered 
ox  belonging  to  the  working  cla.s.scs.  They  would  endeavour,  s..  hir  «s 
thny  could  considering  the  (temAiids  made  upon  them,  not  to  have  more 
sloj)pag<>s  I  linn  weiv  absolutely  iiriiessiiry.  and  if  pos.sil)lc  not  lo  have  any 
Hto]ipagr.>i  at  all. 

Theiv    was    a     fnither    stoppage    nil    Tues.hiybelw '' :"i    and 

fi.  If.  p.  ill. 
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Edinburgh.— The  members  of  the  Electric  Lightmg  Committee, 
accompanied  by  the  engineer  (Mr.  F.  A.  Xewington),  \Tsited  the 
stations  of  the  midertaking  on  the  10th  inst. 

The  first  place  visited  was  the  new  station  at  Portobello,  where  work 
has  been  stopped.  The  foundations  have,  however,  all  been  laid  for  the 
fiist  extension.  The  site  extends  to  over  8  acres,  and  there  is  plenty  of 
room  for  future  extension.  The  foundations  for  two  imits  have  been  laid, 
which  is  practicallv  one-fifth  of  the  ultimate  capacity  of  the  works.  The 
Committee  arc  impressed  with  the  belief  that  a  cheap,  adequate  and 
ready  suppiv  of  electricity  will  do  more  almost  than  any  other  thing  to 
encourage  industries  coming  to  the  city.  It  is  knomi  thatonc  verj^  large 
finn  has  intimated  an  order  for  electric  energy  wliich  of  itself  will  go  far 
to  pay  the  interest  on  the  outlay,  and  other  orders  arc  in  prospect. 

The  M"Dona!d-road  and  Dewar-place  stations  were  subsequently 
visited,  atfer  which,  on  the  invitation  of  the  convener  (ilr.  Bruce 
Ijnd'x^- .   iVf  . , miiany  dined  in  the  Caledonian  Station  Hotel. 

I,    •  :]<'statcracnt,  the  t'oNVENEK  said  that  the  cost  of  the 

nc»  '-Ho  would  Iw  about  iSlO.UCO.  and  that  they  had  paid 

£lo.»  Though  their  work  had  been  stoppid  by  tho  war, 

lh<-.  when  it  ended  it  would  not  be  very  long  till  they  got 

int'  In  the  year  ending  5Iay,  1910,  they  consumed  for 

pn-.  !■  r    -;p"t  !ijhtin^  and  traction  ITjSTS.'j'iS  units,  a 

de.  r  li^'hting.  11  jwr  ««nt.  on  j)ower.  lil  on 

pul  :  I  for  traction.     Owuig  to  the  increased 

nsft:  inits  sold  in  the  first  term  of  this  year 

»c-p  -t  year.     Tho  demand  for  )i(>\ver  had 

in<T  i  during  the  same  period  it  was  27  per 

ccri'  ■«!  of  last  year.     Hewasconvimedthat 

in  t  ])Owcr  would  be  electricity,  and  if  they 

wir'  ]jowcr  it  would  bo  the  first  inducement 

to  I  ■  lio  city.     They  had  even'  confidence  in 

tb>  Corporation  could  congratulate  it.=e]f 

on  •  rospcct  of  a  groat  extension.     Ho  was 

HIP  ■]  profit  whether  it  went  to  the  relief  of 

the  rau*  or  ho;. 
Hackney   (London). — Men  employed  by  the  electricity  undcr- 


taV- 
a  I 
M. . 

of  ll- 
to  U. 


.f  viagca  of  £2  and  under  j  er  week  are  to  tc  granted 
•  r  wtcki  mukj'ng  a  total  war  bonus  of  os.  a  week. 
Ml  £2  to  £2.  i)».  per  week,  arc  to  be  granted  such  i;art 

;.  I.  _•   ,i..-  war  bcnus  as  will  bring  their  total  remuneration  up 

.'».  1  «r  wcfk. 


Hor^h.im  1  iiTi-nt  arc  to  l.e  invited  for  the  maintenance  of  the 

»(•  r  10  yearn  from  the  ex]>iraticn  of  the  cxLsting  con- 

If  dor  .Acciinnilator  Co. 

'•'  '              -     11;    .       .:  -        ;'     'riral  engineer  to  the 

<•■  II.  &  A.  Lintott.  of 

11.'  !■    to  be  invited  for 


UMrykboae  ( London  i. 

tl«-ir    n  |.  rt.    ■  nl  n.iM,  .| 


'I'l  ■•  K'crlrii-  Supply  CuMiniitlee  slated  in 

■  .    Ill-   <  V.niiril    \csler(lay  (ThnrKclay)  the 

■I  'ily  worki*  liuve  rccenlly  lieeii  cxam- 

I  Mil, II  and  ll.i-  lowpressnn-  wheels  of 

l>uriMK  the  three  years  llie  machines 

out  III  n  iMiwilile  •'i<l,.'l.'i2  lioiini  and  have  generaleil 

(  the  totnl  output.     They  liiivi-  oiil3'  cost  i-J.''!  for 

■uv  declined  to  ti'ciininiend  the  ('ouncil 

l/Mi'bm  Ko"l"ly  for  Wonn-n's  .Suftnigo 

liidii  KJrle. 

u"  wages  of 

in  Ilie  eiuo 

'"  'I whotio  wagCH 

".,  and  42«.,  Ihoxo  earning 

I  lie  funds  of  the  elect  rie 

'  11  ronfi'ii'iiiii  of  111"  .lolnt 
'ri«»l  AKMiriiilimi  niid  Ilie 
'  oimidiT  thu  linking  up  ii( 

1  ,\u|(Uiit  411  eonnuinen  wen-  i uniierli'd 
.  l..i„l  „(  l>.2flH  . oniioilcd  (eipiiviilenl 

il.  eompiiri>il 

111  hft«  been 
.  |..i  \..  .,  I  oiler  U  li'iiig 
■'«1  to  nupply  rurtfnt  to 
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Ml     .1     M.    M.KIri.y, 
II  trnniMiivo,  liiui  I  ecu 
.1,  I'liilip  nnii  KnwtciiMiall 
iKlloti  of  imniwnv  fnrrn. 


Bradlord. — The  Tramways  Committee  reported  to  the  Coimcil 
last  week  that  applications  had  been  received  from  the  traffic  and 
clerical  staffs  for  increased  pay,  and  tlicy  had  decided  to  report  the 
whole  of  the  questions  involved  to  the  Boaid  of  Trade,  in  accordance 
with  the  provisions  of  the  Munitions  of  War  Acts,  1915  and  1910. 

3Ir.  Paux,  in  moving  as  an  amendment  that  the  recommendation 
should  be  referred  back,  said  that  the  minute  was  incorrect,  because  the 
resolution  adopted  by  the  Committee  referred  the  question,  not  to  the 
Board  of  Trade,  but  to  the  Committee  on  Production.  The  minute  arose 
out  of  an  application  for  a  revision  of  the  conditions  of  service  of  prac- 
tically the  whole  of  the  employes  of  the  tramways  department,  with  the 
exccjition  of  the  clerks  and  the  skilled  draughtsmen.  He  contended  that 
there  was  no  difference  to  arbitrate  upon,  and  the  questions  should  be 
negotiated  between  the  parties  interested. 

The  report  was  withdrawn. 

Burnley. — The  Tramway  Committee  recommends  the  Council  to 
provide  special  free  tickets  for  wounded  soldiers. 

Ealing. — A  special  committee  of  the  Council  recently  met  tho 
nianaging  director  and  other  officials  of  llio  London  United  Tramwaya 
v.ith  refei-en<e  to  tlie  condition  of  the  tramway  track. 

The  manai;ing  dirci-tor,  who  detailed  tlic  various  steps  it  was  proposed 
to  take  to  improve  the  condition  of  the  track,  stated  that  the  expenditure 
wotild  amount  to  some  thousands  of  pounds,  which,  in  the  event  of 
reconstruction  would  be  entirely  thrown  away.  He  had  asked  that,  if 
the  i-epair  work  were  proceeded  with  the  Council  would  give  some  sort  of 
guarantee  that  for,  say,  two  years  after  the  war,  it  would  take  no  steps 
which  would  involve  the  sacrifice  of  tliis  cx^icnditure.  The  special  com- 
mittee recognising  the  difficulties  of  the  company  in  regard  to  reconstruc- 
tion at  present,  recommended  the  Council  to  pass  a  resolution  that  the 
company  should  not  be  pressed  in  regard  to  ifconstroction  immediately 
upon  the  conclusion  of  war,  it  being  distinctly  nnderstood  that  the 
attention  of  the  Council  mtKt  be  dependent  upon  the  condition  of  the 
track  at  that  time.     The  special  committee's  i-eport  was  apj^roved. 

London  County  Council.— A  supplementary  estimate  of  £3,020  has 
hccn  parsed  in  respect  of  alterations  and  additions  to  the  wiring  of 
the  Council's  cars,  so  that  the  lights  may  not  be  more  than  sufficient 
to  enable  fares  to  1  e  collected. 

Application  is  to  bo  made  for  a  further  extension  by  one  year  beyond 
Aug.  16.  1917,  of  the  time  in  which  the  construction  of  the  Horton 
Estate-Epsom  Light  Railway  must  be  (completed. 

On  Tuesday  the  Highways  Conmiittce  reported  that  applications  had 
been  received  from  the  charge  engineers  in  the  northern  and  southern 
sections  of  tramways  sub-stations  for  war  wages  of  4s.  a  week,  and  from 
certain em])loyi's  at  the  (ireenwich  generating  station  for  an  incieaEe  of 
wages  of  2d.  an  hour.  It  was  agreed  to  refer  tho  requests  to  the  Elec- 
t ileal  Conciliation  Board. 

It  was  agreed  to  refer  the  requests  lo  tho  Electrical  Conciliation  Board 

During  the  11  weeks  ended  Oct.  -1  lust  the  London  County  Council 
tramways  carried  130.81'!, 280  passengers,  compared  with  12l>.9oH..'i04 
in  the  corresponding  period  last  year,  an  increase  of  9,855,7S2.  Thi- 
Iraflic  icicipls  increased  from  £517,-103  to  £054.271. 

The  Minister  of  Munitions  has  issued  a  certificate  that  the  supply  of 
trninway  facilities  by  the  Council's  tramway  lU  partmcnt  is  of  importance 
for  carrying  on  munitions  work.  The  nmliitaking  will,  therefore,  be 
subject  lo  the  provisions  of  Part  1.  of  the  .Munitions  of  War  Act,  1915, 
which  ])iohibits  strikes  and  lock  outs,  and  the  jnovisions  as  to  leaving 
(crtilicati-s  will  apply  to  empIoy('-s  in  the  tramways  department. 

On  the  recommendation  of  the  lliglnvaya  Committee,  tho  Council 
agreed  to  accept  the  resignation  as  from  31st  inat.  of  Mr.  W.  L.  Slattciy. 
Iraflic  assistant  in  the  tramways  department,  who  has  been  ajipointcd 
general  manager  of  the  West  Ham  Corjioration  tramways. 

SJielleld.—  Interesting  ])nrtieulais  of  the  work  of  the  two  electric 
vehicles  tiscd  for  lefiise  colleetitn  are  given  m  the  annual  reiiort  of 
the  cleansing  and  baths  superinteiulent.  Mr.  ,1.  A.  Priestley. 

The  report  states  that  the  work  carried  out  during  I  lie  year  could  not 
lia\e  been  nccoiiipliHlicd  wilbout  tlicm,  Knch  vehicle  bad  displaiicd  from 
livo  to  six  hon-es,  and  had  <-nablcd  si\  men  to  do  the  work  picviously 
ici|UinnK  nine  men.  (in  bin  rcfuM-  lollinlion,  after  mnking  a  liberal 
ullowniicu  for  iiiten-st.  dojiieciatiou  and  maintenance  charges,  the  cost 
lier  ton  avi-niKed  lod.  per  ton  lei's  than  tliat  of  hoi>e  labour  on  the  same 
ilislricts,  and  2-7il.  }«'r  ton  less  llwin  llic  average  for  the  whole  city  by 
homo  Inboiir,  M'bilst.  on  achpit  iiifusn  I  ho  cost,  wiui  1 1  -Sd.  per  ton  less  than 
llio  nvuriige  liorfo  cost  for  the  whole  city.  Tho  electricity  used  was 
1  biirgisl  iiguiiisl  the  vi>liii:les  at  Id.  p(<r  unit,  although  it  was  ni-ncniti-d 
from  Nteaiu  rained  by  the  ndune  iiiid  involved  no  extra  cost  to  the  dejiait- 
liienl.  The  n-fune  produced  the  iiiotivu  ]iower  rc(|uiied  to  collect  it. 
Tlio  llrsteleelrie  vehicle  hitinix  work  on  Sept.  2(i,  11115,  ai\d  the  n-cond  on 
.liiii  I"  111  I,  A  tulilo  is  (liven  sliowiim  tbi>  days  worked,  the  irfuse 
I'l  run.  &o.  Mr.  I'rienHoy  ulho  points  out  tliat  by  the  use 
\  I'birlcH  it  has  been  found  possible  to  discontinue  the  use  of 
1 1  lijiD, 

Southend.  'J'lie  tileetriciil  tingimer  (Mr.  R.  llirlelt)  reports  that 
I'oliHiilerali.'e  difliuulty  liim  been  ex|erieii(cd  in  ilenling  with  rail 
eiirnigatioii. 

The  leiiioval  ui  I'lirnigation  eaii  only  be  ellvuttHl  wlii^n  trallin  is  hub. 
jMMidisI,  mid  the  lltdiliilH  K'strii  lions  prevent  the  use  of  the  iiiuchine 
duriiiu  iliirkticKii,  Owing  to  tho  rishicllon  in  the  car.shcd  staff  it  bus 
al«i>  Is-uiimn  liien<iuiingly  dilliiult  to  obliUii  I  he  iivuessaiy  skilled  labour 
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for  ropairuig  and  overhauling  tho  cars.  The  deliveiy  of  sjiare  iiarts  is 
also  seriously  affcotcd  by  the  war.  and  much  difficulty  is  being  expe- 
rienced in  obtainin.s  tho  bare  necossiiirs  required  for  the  maintenance  of 
tho  cars,  b.V  reason  of  the  n>tri.  i  hn-  now  placed  on  manufacturers 
engaged  on  war  work.  AltcraiiMn  h  i\r  been  made  to  tho  trucks  of 
certain  care,  and  in  the  event  u£  Uic.-i  .ilu  rations  not  proving  satisfaetoiy 
(he  trucks  will  be  removed,  and  prices  obtained  from  tho  truck  builders 
for  three  new  tracks,  to  bo  delivere^d  in  time  for  next  season's  traffic. 

llllllllllllllilllllllllllilllllllillllllllllllili 

=  TELEGRAPH  AND  TELEPHONE  NOTES,  m 


Russian  Telegraphs. — The  Imperial  Russian  Government  have 
asked  tic  (■tvnt  Xorthem  Telegraph  Co.  to  recall  all  the  Danish 
operators  employ  cd  at  the  company".s  stations  in  Russia,  including 
Fetrograd,  for  the  duration  of  the  war,  and  replace  them  by  Rusoians. 
No  foreigners  are  to  be  employed  in  future  in  the  Russian  postal  or 
telegraph  service. 

Blackburn  Automatic  Telephone  Exchange. — The  new  automatic 
Iclephouo  exchange  at  IJlackbum  was  inaugurated  on  >?aturday. 


EMPIRE  NOTES. 


iiiiii 

Australasia. — The  "  Australian  Mining  Standard  "  says  the  North 
Illawarra  (N.S.W.)  Council  has  oilers  from  the  South  BuUi  and  the 
Corrimal-Balgovvnic  collieries  to  supply  current  for  the  electric 
lighting  of  tho  district.  Corrimal,  which  is  included  in  the  district, 
is  said  to  be  impatient  of  the  CoimcU's  delay  in  going  on  with  the 
project. 

The  "  Commonvrealth  Kngincer  "  says  the  Queensland  Government 
has  approved  of  an  irrig.ition  scheme  for  Inkerman,  near  Bowen,  to  cost 
£131.000,  of  which  t::i!l.800  will  be  required  for  a  power  station  and 
£38,400  for  distribuliiiij:  network. 

Tumut  (N.S.W. )nuniKipality  has  decided  to  install  an  electric  supjjly 
plant  and  a  gravitalii>ii  v.ater  supply  system. 

Port  Natal  (S.  Africa). — Among  the  improvements  at  Port  Natal 
are  considerable  oxlcnsions  to  the  loadmg  plant  at  the  bunkering 
station  on  the  Bluff,  and  electrically  operated  belt  conveyors  are  now 
being  installed. 


I 

FOREIGN  NOTES. 


Hydro-electric  Works  in  Finland. — Some  Swedish  and  Noi-wegian 

linancicrs  are  i>r,inioting  a  company  for  the  utilisation  of  waterfalla 
in'Fuiland  and  the  erection  of  smelting  works  in  that  country.  At 
present  negotiations  arc  in  progress  with  the  Russian  (Jovemment. 

Russia. — The  Britioh  Consul  at  Ekaterinburg  states  that  a  great 
dearth  of  manufactured  goods  which  formerly  were  imported  largely 
from  Ccrmany  i:i  he'ng  experienced  in  his  district. 

Local  finns  who  have  been  fortunate  enough  to  obtain  small  parcels 
of  sucli  artii:k'S  as  steel  instruments,  tools,  win;  and  electrical  fittings,  for 
which  Kkatcriiiburg  has  always. been  a  keen  business  centre,  have  been 
ablo  to  make  .'^ales  at  very  high  prices.  New  nuu-hiiicry  from  abroad  (at 
any  ralo  for  jirivate  cnlcrprito)  being  out  of  (he  (piestion.  a  lively  trado 
is  being  carried  on  in  second-hand  machuicry,  wliicli  is  bouglit  uji  all  oV(M' 
the  coiintry  and  re-sold  at  large  profits.  Local  1  radesmcn  expn^ss  vcgiet 
that  they  are  unalik-  to  do  any  business  at  present  with  the  I'nitcd 
Kingdom  :  the  difficulty  of  cxi'himgo  and  cash  iKiymcnts  would  not  slaud 
in  the  way  if  ordy  re.asonable  delivcrj-  coukl  bi^  guaranteed.  British 
agents,  who  are  o\erwhclnied  with  inrpiirics  and  orders  from  tho  Ural 
works,  have  only  been  ablo  to  mark  time  by  soiling  goods  bought  in 
Russia  in  place  of  the  goods  they  cannot  got  from  tho  United  Kingdom  ; 
but  they  cannot  keep  this  up  much  longer,  and  are  being  ousted  b>- 
Swedes,  Americans  and  Japanese,  and  are  likely  to  lose  ontiroly  their  good 
connections. 


MISCELLANEOUS  NOTES. 


British  Firms  in  Belgium.— 1;  is  reported  that  Ccueral  von  Bi.ssin.k-. 
the  German  ( icAcrnor-t  leneral  of  Belgium,  ha.i  ordered  the  licpiida- 
lii.Ti  of  all   Hritiih  owned  or  controlled  liruis  in  Belgium. 

Experts  to  China  and  Siam.— A  SupiiUmcnt  to  tlio  "  London 
Gazette,"  dated  Oct.  1 4,  contains  further  lists  of  lirnis  and  iicrsons  m 
('hina  and  Siam  to  whom  good)  from  tho  United  Kingdom  may  bo 
consignod. 


Motor  Trade  Association  Council  Meeting.— In  connection  with  the 
annual  duinor  of  the  Fellowship  of  Old  Time  Cj-clists,  which  is  to  be 
held  at  Frascati's  on  the  2.5th  inst.,  as  this  more  or  less  clashes  with 
a  rather  iinpcu-tant  Motor  Trade  Association  Comicil  Meeting  and 
Divisional  Coniuuttec's  gathering  at  Cardiff  on  the  following  day 
(Oct.  21)),  those  who  are  anxiou:;  to  be  present  at  both  functions 
are  remmded  that  it  is  j)ossible  to  get  down  to  Cardiff  from  London 
by  a  breakfast  car  train  which  leaves  Paddington  at  8.45  a.m.  and 
arrives  at  Cardiff  at  1L30,  which  woidd  be  in  good  time  for  the  recep- 
tion bj-  the  Lord  Mayor,  the  luncheon  at  the  City  Hall,  and  the 
M.T.A.  Council  Meeting  which  foUows, 

Registration  of  Firms  Bill. — A  meeting  convened  by  the  Wholesale 
Traders'  Association  for  the  Hardware,  Furnishing  and  Metal  In- 
dustries, was  held  at  Cannon-otreet  Hotel,  London,  on  Oct.  12,  to 
discuss  this  Bill. 

The  notice  convening  the  moctini  stated  that  for  many  years  the 
association  had  urged  the  iia}i"rtan>  •■  "f  ■  "luinilsoiy  registration  of  firms 
and  persons  carrying  on  I'li-in'--  mi'l'  i  iiimi^  other  than  their  own.  Tho 
Registration  of  Firms  Bill  had  been  p;t».-ud  through  the  House  of  Ix)ids, 
and  tho  directors  of  the  association  thought  that  steps  should  be  taken 
to  bring  before  the  President  of  the  Board  of  Trado  the  necessity  for  the 
BiU  beuig  dealt  with  by  the  House  of  Commons  at  the  earliest  possible 
moment. 

Mr.  H.  J.  Glanville,  M.P.,  who  presided,  said  in  the  commercial 
warfare  which  would  succeed  the  present  war  the  nation  wanted  to  be  ablo 
to  carry  on  business  in  such  a  way  that  British  traders  should  not  be 
handicapped  by  the  methods  of  trade  adopted  in  other  parts  of  the  world. 
There  was  no  reason  why  an  honest  trader  should  hesitate  to  have  his 
name  made  jniblic.  At  the  same  time,  the  English  nation  welcomed 
trade  competition,  which  developed  the  inventive  faculties  of  mankind. 
Millions  of  money  were  lost  every  year  through  bankruptcies  which 
saUod  near  the  boi-der  line  of  fraud.  They  wanted  to  fix  on  the  hidden 
trader  the  responsibility  that  was  properly  liis,  and  they  wanted  him  to 
register  when  he  commenced  and  when  he  ceased  trading. 

Mr.  G.  G.  PorrLETOx  (secretarj'  of  the  association)  then  put  before  the 
meeting  the  suggestions  made  by  liimself  and  the  directors.  They  did 
not  wish  to  overload  tho  Bill  so  as  to  retard  it.  It  was  proposed  that  a 
committee  of  12  be  appointed  to  confer  with  the  five  directors  of  the 
association,  and  that  a  memorial  be  prepared  and  presented  to  the 
President  of  the  Boai-d  of  Trade  suggestmg  amer.dmcnts  m  the  Bill.  The 
Bill  provided  that  tho  names  of  firms  and  their  agents  should  be  regis- 
tcred.  a:id  that  any  person  was  to  be  at  hberty  to  inspect  the  register. 
In  default  of  registration  tho  Board  of  Trado  iii'iij  call  ujion  persons  or 
linns  to  remedy  the  default  under  certain  penalties,  but  the  BiU  did  not 
compel  a  firm  to  register.  It  was  only  when  they  got  notice  from  the 
Board  of  Trade  that  they  were  to  register.  It  was  suggested  that  that 
defect  should  bo  remedied.  Even  when  a  firm  got  notice  it  might  dis- 
continue under  one  name  and  take  another  name.  The  Bill  was  hmited 
to  persons  in  tliis  countrv'.  A  German  finu  could  adopt  an  English  title, 
send  travellers  here  andcarry  on  trade  without  disclosing  it  was  an  alien 
firm.  The  Bill  ought  to  provide  for  the  names  of  persons  Icing  exhibited 
on  their  premises,  and  there  was  no  provision  for  infonnation  being  sup. 
plied  by  post.  Trustees  and  cxecutoi-s  and  rcceivci-s  were  excluded  from 
the  requirement  to  register,  whicli  was  another  weakness  in  tho  Bill. 
Kegistr.ation  might  al.<=o  prevent  long  firm  frauds.  Onlers  and  stationery 
should  bear  the  real  names  of  the  persons  trading.  The  Bill  ought  to  bo 
amended  to  provide  that  where  there  was  a  change  in  the  ownership  or 
condition  of  a  fimi  by  the  appointment  of  an  executor  or  ti-ustec  this 
should  be  shown  on  orders,  memoranda,  &c.  A  receiver  and  manager 
appointed  by  the  Courts  was  liable  for  debts,  but  a  receiver  and  manager 
appointed  by  debenture  holders  could  take  goods  and  use  them  for 
satisfying  tho  claims  of  tho  debenture  holder's.  Tho  receiver  should  bo 
in  the  same  ))osition  as  if  he  were  trading  under  some  name  other  than  his 
own.  The  Hill  should  provide  for  certificates  of  registration  being  dis- 
lilaytul  ill  (he  holdei-s'  premises.  Information  as  to  ngisl  rat  ions  should 
bo  obtainable  in  other  towns  besides  Loudon,  Edinburgh  an<l  Dublir. 
Cone.spondciu'e,  price  lists.  &(•..  coming  from  abmad  should  have  the 
names  of  the  proprietors  of  the  fimis  sending  tliem  printi'd  uiioii  them. 

A  reiircsentative  of  .loliu  Knox  &  Co.  said  he  thought  limiteil  partner, 
ships  should  bo  included  in  the  provisions  of  the  Hill,  and  that  clause  3  (</) 
iiught  to  jirovide  not  mily  for  nationality  being  stated,  but  if  it  had  been 
changed,  what  it  had  been  changed  from.  Bcgist  ration  ought  to  be  made 
compul.soi-y  within  a  .specified  time. 

Mr.  W.  ,r.  McCoHMAC-K  said,  according  to  clause  1  (o).  where  an  addition 
to  the  business  name  indicates  that  the  business  is  earned  on  under  tho 
name  of  a  former  owner,  that  addition  shall  not   render  registration 
ncccssarj'.     It  niit'lit  he  a  Genuau  using  an  English  name. 
Illllll  On  tho  motion  of  the  Chairjiax,  who  said  he  thought  the  Bill  would 

"==  pa.ts  the  House  of  Commons  without  opposition,  the  following  oonimitlce 
=  was  appointed  to  act  with  the  five  directors  of  the  a.-soeiation  in  drawing 
==       U]»  amendments  to  be  submitted  to  the  Board  of  Trado  : — 

Mr.  .lolin  E.  Thonivcroft  (chainnan  of  British  Engineers"  Associnlion), 
Mr. -A.  .1.  Ilobson  liiiember  of  the  Council  of  the  .V».sociali<l  CliiimleiN 
of  Commeirc).  Sir  Charles  Sliaw  (Shaw  &  Sons).  Mr.  tieo.  .\ildison.  .1.1". 
(Hull),  Mr.  Slallord  Kan.som  (secretarj-  of  British  Engineci^  As,soci.ilion) 
Mr.  W.  .1.  McConuack.  J. P.  (member  of  Parliamenlaty  Committeo  of 
Drapeiv'  (^linmbcr  of  Trade).  Mr.  llille  or  other  npnscntalive  of  llitb- 
\-  Sons  (publishers).  Capl.  Davi.lson  (Morgan  Crucible  f".).  Mr.  ('  Sords 
ICllis  (Interlock  Mclnl  Hose  Co.).  a  representative  of  A.  &  I'.  1  arkos. 
a  ivpresenlalivo  of  tho  London  Chamber  of  Commereo.  and  a  reprcaen- 
tiitive  of  tho  National  Chnmberof  Trade.) 


im 
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TENDERS    INVITED. 


II 

Telephone  and  Telegraph  Material,  &c. 

Tenders  are  invited  up  to  Dee.  22  for  the  supplj'  to  the 

AisTKALLiS     Common  WEALTH     Postmaster-General's     Dept., 

State  of  Western  Austr.ilia,  at  the  Telegraph  Office,  Eufla,  of 

:U0  Atcuniulaloni,  with  :issociatccl  apiwratus,  as  per  schedule 

Xo.  492.     Specili.ation  from  the  Commonwealth  Offices  London. 

Tenders  are  invited  (up  to  Nov.  15)  by  the  Postmaster-General's 

Dept..  State  of  .South  Australia,  for  the  supply  and  erection  at 

it...  t.l.phone  exchanges  of  Glenclg  and  Brighton,  of  Automatic 

oards  and  all   associated   apparatus  (as  per  schedule 

-'••1.     Tender  forms,  &c.,  from  the  Commonwealth  Offices, 

;rc€t,  London,  S.W. 

il.vj  n-c|uired  by  3  p.m.  Nov.  8  for  the  supply  of 

I'r'.     til'  ]»jsitive  and  24  negative  plates)  to 

iAi.TH  Postmaster-Oneral's  Dept., 

\...  527,  W.A.)     Specification,  &c., 

1  I  General,  Perth,  Western  Australia. 


CoaI  Transporter  Plant. 

'!■  :.  !■  r-  nn-  in\  it 


I  fi.r  the  supjJ.v,  delivery  and  erection  in 

!,|iorter  Plant  of  the  travelling  tower 

'1.     Tender  form  with  s|.ccitication 

_i  iits  for  the  Mclhourac  City  t'ovuicil, 

lauii,  AlcEttuham  &■  Co.  Ppty.  (Ltd.)",  Billiter- 

_'-<,  London,  RC.     Tenders  by  noon  Dec.  11. 

Carbons  aaii  Carbon  Brushes. 

.lolLiiiiiinliur^'   .Miiiii('i|>.>l   Council   rei|uire   tenders   by   noon 
^         '7  •■  '  ii  •     "    i.ly  (,f  12  gross  of  CarUin  liruahes  for  Elec- 
•  I  Xo.  178.)     Sjiecilications,  &c.,  from  the 
Mimi<'i|>al  Ulfiies,  .lolianiicsburg. 

iKNT  R.vll-W.ws  Dkpt.  requires  tcu- 

T  the  supply  of  .">l).(M)0  Yellow  Flame 

s...  :m.4tt.'».)     S|K'cilicati(in,  Ac.  from 

tu  \ ., !   ::-ii.  U-iii.'.-ij  (  uiiimih»iouer»,Spcncorstreel,  Melbourne. 

ElMlheal  Stom,  Lamps,  &e. 

<  let.  24  for  12  nionllis' .supjily 
■  lie  ( ;i.,\>r.iiw  I'arii.h  ( 'ouacil's 
.\'-..  fmni   .Mr.  .1.   K.  .\lotion, 

XayluuiH  ('<iuiuiilte«  >\<\iil  tenderui 

...iv  >.f  KIcelrii'  ljini|Kt.     Forms  of 

lU-e,  2,  .Sivoy  hill.  W.C. 

■•  sv    <'ii     (Ikki  ^M>)    rei|uirc 

■    I'l'drlcal 

W.it.Tial.s, 

iMiblin. 

viiuN    re(iuire 

Htl7  of  71,778 

.1    ^..ImI   Wire- 

liliiment 

N'lcrtrom 

i,    -■-").      MM.  ,.ii    Uiiilway;* 

fori.  ■  I  and  Suiirhboards. 

il  |i.iii.  >lnii.  22 

I.)  'I'wii  Storage 

'  ,   U..ml<-r  I'liuil,  (li) 

■  .   fruiu    till'   (iiMicral 

M.-Ul. 


I 

Tramway  Material,  &c. 

Johannesburg  (Transvaal)  Mimicipality  require  tenders  by 
noon  Nov.  (i  for  supply  of  IS  Grooved  12  ft.  Points  and  24 
Grooved  9  ft.  Points  and  six  Ordinary  Crossuigs  (contract  No. 
171).     Speciticatiousfrom  the  Miuiicipal  Offices,  Johannesburg. 

Maxchestek  Tramways  Conunittcc  require  tenders  by  10  a.m. 
Oct.  24  for  su|)ply  of  h.d.  Copper  Trolley  Wire.  Specifications, 
&c.,  from  Mr.  .1.  M.  McElroy,  55,  Piccadilly,  Manchester. 

The  Direcci.m  (leneral  de  Obras  Publicas,  Ministerio  de 
Fomento,  Madrix).  requires  tenders  by  noon  Nov.  24  for  the 
Construction  and  Working  for  60  years  of  an  Electric  Tramway 
in  Saragossa.  An  option  on  the  concession  is  held  by  the 
Sociedad  Los  Tranvias  de  Zaragoza. 

Electric  Light  and  Power  Concession. 

The  Colonial  Secretary,  (Jrenada,  British  West  Indies,  will 
received  tender.-;  until  ()<t.  ."U  for  generating  and  supplying 
Electricity  for  Lighting  and  Power  in  the  town  and  suburbs  of 
St.  CJeorkb  (Grenada).  Particulai-s  from  the  Colonial  Secre- 
tary, Grenada. 

Wiring. 

Tenders  are  required  by  U)  a.m.  0(  t.  30  for  Electric  Light 
Wiring  (about  400  pomts)  at  Messrs.  MacfarUiue  &  Hobinsou's 
new  works  at  Bushbury,  Wolverhampton.  S|  ccifications, 
&c.,  may  be  obtained  a)  the  lirni's  offices,  StatTord-strcct, 
Wol  verba  mpt  on . 


TENDERS  RECEIVED  AND  ACCEPTED. 


Croyvos.  -The  Corixwation  have  placed  an  order  with  Cal- 
lender's  Cable  &  Construction  Co.  (at  .€1,425)  for  supplying  and 
laying  a  h.t.  feeder  cable  m  Southbridge-road. 

Derby. — The  Coriwration  have  .\ccepted  the  following  tenders  : — 
R.  Wade  &  Sons,  poles,  £134  ;  British  Insulated  &  Helsby  Cables, 
armourc:r cable.  £2,!190,  copper  cable  C.nOO.  .<iin<lry  materials  f.iO  ;  British 
'rhora.s()n- Houston  Co..  switchgear  11233,  c.\tcn.siou  of  main  station 
KMJIclilio.-'nl  £202  :  British  Electric  Truiisfurnicr  Co.,  375-kw.  trans- 
former £28(1,  150.kw.  ditto  £ltiO. 

Manchester.- -The  following  tenders  weie  recently  accepted  In' 
the  CoriKjration  : — 

(irang,;  Iron  Co.,  usl;  hopper  ;  Elcliells,  (longdon  &.  Muiv,  lioist  gear, 
fir.  ;  Alton  &  Co.,  steam  and  feed  pijx's,  &c.  ;  Calkmder's  Cable  it  Con- 
!»truction  Co.,  British  Insulated  &  Helsby  Cables,  Pirelli  ticncral  Cable 
Works,  Western  Klectric  Co.,  C.  Jlucintiv.sii  &  Co.  and  ,)o!inson  &  Phillips, 
cables  ;  Hritish  Westin^ihouse  Electric  &  iMfg.  Co.,  transformers  ;  Cham- 
berlain &  Hookham  auu  Cenoral  EK'ctiic  Co..  meters  ;  Ferranti  Limitotl, 
H.c.  sini^lc-phuse  meters  ;  British  Wcstinghouse  Co.,  n.c.  polyphase 
inel«TK  ;  Verity's  Limited  and  Ferranti  l.iniite<l,  motor  starters  ;  British 
Wi'stin'.'liuiise  C<>.  ami  Kli'ctroiuotors  (Ltd.).  motors  ;  British  Thomson- 
lliiii.sliin  Co.,  swilchxear  and  switcldio;ird  ;  V.  R.  Jackson  &  Co.,  altera, 
linns  til  crane;  Mather  it  Plait,  elciliiially  driven  ciiculatiug  walec 
pump;  Ferrituti  Limited,  v.\ti<nsioii  switchgenr.  &-c.  :  .Stewarts  & 
|j|oyd»,  hi)(h.preAsucu  pipework. 

Wkdnk.hiii'UY.-  The  Comieil  ha\c  acceiited  the  IcMilcr  of  the 
BrillHh  WeHlinghoiiM'  Co.  for  the  supply  of  :i  rotary  cmiMrler  at 
£3.1110. 


;iiuiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiyiiiiiii^ 

FINANCIAL    MATTERS. 


MUNICIPAL   ACCOUNTS. 


ii|>ii   IIm>   Hiirk 
lltltt.  |i,i»  U...I, 


sn  III  iiiiv   iiii'MMiix   Mill  s   hgiiir  liLs  lircli  jlihliliill,  the 

tlir  veiirlicliiit  33.IKi:..l:m  iiiiilH  (iMiieiiHC  n.ltll.  118),  tt  e 

•  I       Kiilk   i>\\\t]>h   iir.oiiiiti'il    for   3.iri7,n2l    iiiiiis   mid 

lili^;   li.r    r,NS7.lili|,   II,,...,.   |i|;ii|r|,rH  iif  tile  Hiqiply 

'    (or   iiiiiii    iliiiii   hull   Ike  oiilpiil.     '('In-  liKhliug 

lin-.i' !■   Mil...  mid  m^jhti.upply  for 

'li'ciiasott  wits  piiu- 
niiiiK  Kold  in  cunn«c- 
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Thv  tiilal  income  wiis  £Ui7,177  (iiicreaso  £19,438).  Increased  cxpcn- 
ditiiic  for  ccial  and  other  materials,  wages,  rates,  &c..  was  £15,477,  while 
aiklitioiial  charges  of  nearly  £7.000  had  to  l:ob,,rnr  f,.r  intnvsl ,  sinking 
fund  and  iniomc  tax.  Net  prolit  w;is  £l.".,:iss  (nj;iiu^i  ils!i;,i;)  £7,500 
has  been  tak(-ii  in  relief  of  rates,  ami  innlnl  m  i.n  -  ; ,,  ,  :i  pii  ;i|  ,,ntlav  have 
.iI.soi-IkiI  fJ.iOO.  and  frS.ni  has  hern  nppln.l  ,i  ,!r|  i,.  i;M  i,  ,ii  ni  respect 
,,l  ,,l,-..lr1r  |.I,m:1.  »  li  1 1.  tL'.T.'ni  liii  -  1  "  I !  I  i  i  i  1.  i'.  .i  I..  Ii  |  n  c  i.ition  and 
renewals  ;i.  I  ciunt.  jp  l-\liual\  ll-l  il  w  a  i  r  |  i  m  i  i  i  I  1 1  I  li,  t  ..mnlittce 
•  that  U  w.is  necessary  llutL  furllier  e.xleiiMi.ns  ^hnnli!  lie  jiiade  to  the  plant 
at  the  \'alley-road  works.  It  was  decided  to  apply  to  the  Ministry  of 
Munitions;  for  authority  to  expend  £49.-"il.5  on  additional  boiler-liouse 
and  cooling  plant,  and  £49,4.'iO  on  additional  engine-room  plant  ard 
switchgear.  The  Ministry  approved  the  scheme  of  extension  to  the 
boilcr-hoiisc  and  cooling  plant,  but  did  mjt,  authorise  the  installation  of 
the  additiimal  engine-room  plant  and  s\vitchc;ear.  A  loan  was  obtained 
for  £53,113  to  cover  the  cost.  The  increasing  demands  for  supplies  for 
power  purposes  rendered  it  necessary  for  (hi'  Connnitlee  again  to  con- 
sider the  advisability  of  inst.iHin:^  additii-'i:  I  rii  ji".  i.  .  in  |  !ant  and  the 
extension  of  the  e.h.t.  transnr  urn  '  ■  m  \|  i  la.n.ir  v,  ^  nifide  to 
the  L.t;.  Board  for  a  loan  ..I    t  |o  i  i  :..i   i. ,,    A,     |i.,p    i.i   v..,rks.     The 

Hoard  declined  to  entertain  I  la    a||!a,iar        11.    (  ;(  r  li  i -.  -iia  e 

interviewed  the  Members  of  J'arlia  inrni    Im   ila    t  \u    ii-l  r\|Hai:.M   llie 

])Osition  with  a  view  to  obtaimii-  i  la  ii  .'     i   lai  ■ i  .'  i  a  1 1  -  i  lie  I  .  ^,id 

to  reconsider  the  matter.  'J'hc  v.ork  in  lomarii.ai  v.  illi  I  la  n  -laH,  i  mn 
of  the  5,«00  kw.  tuibo-alternator  was  c<iin| '.  :mI  fli,  iil\  .iIIm  ila  |,iil,- 
lication  of  last  year's  report.  The  l.iiOO  ku.  rit!,ii\  hiim  iU  i-  .\(  -,.  2 
and  3.  were  also  completed  and  put  to  wiirk  iii  (k  t.  last,  while  the  mi^iinal 
iS'o.  1  rotary  converter  has  been  roplaced  by  a  SOO  rev.  machine  similar 
to  Nos.  2  and  3.  The  work  on  the  extension  of  the  hoilct-hon>e  .ind 
cooling  plant,  in  unn-emiencc  (if  shortage  of  luatcri.-il  and  labour,  is  not 
making  such  headway  as  eould  have  been  wislud.  but  altljough  the 
extension  will  not  be  completed  for  at  least  another  three  months,  there 
is  every  po.ssibility  of  at  least  one  boiler  beiiaj  jut  into  Mcvice  in  lime 
to  assist  in  coping  with  the  heavy  loads  wiia  li  an  i  \|,e(lcd  during  the 
coming  winter.  The  maintenance  of  ade(|iialr  ,1.  ,  1  s  <  f  coal  during  the 
yeav  under  review  has  occasioned  anxiety,  all  i|iialilies  having  1  aen  Inml 
to  procure.  The  quantity  of  coal  rei|uircd  was  in  sonic  v, ccks  ;"0  ]  er  cenl. 
over  the  amounts  consnintd  during  the  coircsi  ciaiirg  ]  ei  ic  dsor  last  yiai'. 
and  the  carting  of  the  coal  to  (he  winks  has  only  been  I'.cci  mplished  as 
a  result,  of  strenuous  etforts.  Tlie  t.'ommittie  vesolved  in  May  last  to 
procure  two  5-ton  "  (i.'N'."'  electric  lipping'  wiimnis  fn  ni  the  Jov.ctt 
Motor  Mfg.  Co.  of  Ercdfoid,  and  it  is  exf^aicd  'th.at  these  will  shortly 
be  <lelivercd.  Due  to  (he  labour  conditions  obtaining  at  tlie  collieries 
the  quantity  of  ash  contained  in  the  coal  has  c  oiisi<!eraTiIy  incieased.  It 
was  decided  in  June  last  to  purchase  fioin  Wolseley  W'ctors  (Ltd.).  of 
Birmingham,  a  3.1  tun  "  Baker  "electric  tiiqiinn  navon.  This  has  Uen 
in  regular  use,  and,  in  addition  to  relieving  the  iisidon  is  regaids  the 
dispos;\l  of  ash,  has  jjroved  of  considerable  i  i  l.iia.  in  li.m  i.ntina 
materials.  Useis  of  commercial  motoi-  i',.ij.ii  li,\r  n-n  i.nir 
attention  to  the  question  of  the  use  of  ell  I  I !  I'  \c  ha '.  ,  .  .n  d  .i  l.cal  Inm 
has  taken  up  an  agency  in  connection  with  \ehic!es  of  this  (\ )  e.  JutcK  si 
in  the  subject  has  no  doubt  lieen  stimulated  liy  "  The  Klectvic  Velucle  " 
(produced  liy  the  I.M.K.A.).  The  Midland  Kailway  Co.  are  now  o]i<'r- 
ating  7(i  elec'tric  wagons,  of  which  one  at  least  has  lieen  in  daily  use  in 
Bradford,  and  excelli'ut  repoils  have  been  rec  cim  d  as  to  its  suitability  to 
local  conditions.  'I'hcie  are  not  less  than  four  eleetiir  wagons  in  opera- 
tion ov  on  order  by  firms  in  the  city.  The  ( 'onimitie,!  are  of  opinion  that 
a  growing  demand  for  electricity  for  charging  such  vehicles  will  be 
experienced  soon.  Ten  additional  transformer  chambers  have  been 
equipped  during  the  year,  bringing  the  number  up  to  45,  and  adoitional 
sMtchgear  and  larger  transformers  have  also  been  installed  in  a  few- 
existing  chainhers.  Sixty-five  three-phase  static  transformers,  varying 
in  size  from  15  k.v.a.  to  tiOO  k.v.3.,  and  having  an  aggregate  capacity  of 
10,909  k.v.a..  are  in  commission  in  the  above  chambers.  Two  addi- 
tional e.h.t.  (i,(iOO.v.  feeders,  each  in  dnplicite,  have  been  laid  from  the 
Valley-road  works,  one  to  Thornton-road,  and  the  other  via  Canal-road 
to  Bolton-lanc,  and  a  new  e.h.t.  feeder,  working  at  a  pressure  of  ll,Ot)0 
volts,  has  also  been  laid  from  the  Thornliury  sub-station  to  the  city 
ho\indavy  in  the  Leeds  and  Bradford-road,  for  furnishing  a  supply  of 
electricity  to  the  Yorkshire  Elect i-ie  Power  Co.  The  laying  of  this  cable 
has  vcs\ilted  in  the  linkin'j-up  of  (he  Corporation's  supply  system  with 
that  of  the  pouii  ■..iii|iaii\  I,.  I  lie  niiiliiai  advantage  of  the  two  under- 
takings.    Arraiaj.  nil  111     «,ii    !.   in   l.li.  last  for  continuing  the  cable 

contract  with  I'.nii.h  li.,al,ii..l  ,\  II,:  I, x  c'abks  (Ltd.)  Owing  to  (he 
abnormal  cost  ot  matenal  for  armouring  cables,  it  was  decided  to  adopt 
the  expedient  of  laying  unarmoured  cables  direi  i  in  the  ground,  and  lbs 
has  etlect<^d  a  considerable  saving.  As  far  as  the  Committee  are  aware, 
e.h.t.  cables  have  not  previously  been  laid  in  this  manner  by  any  elec- 
tricity supply  undeilaking  in  the  <-oun(ry.  and  prior  (o  coming  to  lh« 
decision  the-"Board  <if  TraVle  were  lonsulied  on  the  (juestion  and  their 
approval  of  (he  projxisal  obtained.  The  Commit  tic  ha\e  .iiilhoriMd  the 
sealing  ot  seven  new  bulk  sujiply  agiermcnts.  (he  -ii|i|ilies  io\el'ed  by 
which  agi'i'egale  (1,050  kw.  and '(lie  renewal  of  Ihrie  cvinniig  iigieenienli. 
leprespntnig  SOI  kw..  the  total  demand  provided  b.i  under  (he  10  agree 
mculs  in  queslioM  (bus  being  (i.SAI  kw.  It  is  ex|eclcd  that  during  (he 
remaining  six  moiilbs  of  (he  current  year  an  equal  or  greater  ra(e  ol 
increa.se  of  output  will  be  mainliiiuefl.  Against  (he  adilitiomil  revenue, 
however,  must  be  pliueel  the  higher  charges  for  eiml,  wages,  &e,,  and 
eii|ii(al  chaiv'es  will  also  show  an  increase  by  raason  of  llio  oxIoilRioim 
whii  h  ha\e  hei  n  carried  out  during  the  year. 

Maiylebcne.— The  accounts  6f  the  electric  supplj  department  for 
the  diiiaitpi  ended  June  last  show  that  the  quantity  ot  current  sold 


was  3,177,038  units  (increase  109,363  over  the  corresponding  quarter 
of  last  year).  Lighting  units  decreafed,  owing  to  restrictions  im- 
posed by  the  authorities  and  to  (hp  oferation  of  the  Sunimer  Time 
Act. 

Bevenue  from  sale  of  current  and  meter  rentals  was  £31,948  (increase 
£1,605).  Total  costs,  exclusive  of  capital  charges,  were  £17,281  (in- 
crease £407)  =  l-305d.  (1.3l8d.)  per  unit  sold.  The  sales  and  publicity 
department  shows  a  credit  of  £230  (compared  with  a  debit  of  £217  for  the 
corresponding  quarter).  The  net  improvement  hi  the  balance  available 
for  capital  charges,  &c.,  is  £2,072. 


COMPANIES'  MEETINGS  AND   REPORTS. 


BOGOTA  TELEPHONE  CO.  (LTD.)— The  report  for  year  ended  June  oO 
states  that  there  has  been  a  considerable  increase  in  the  number  of  sub- 
scribers connected  to  the  system  dming  the  past  year.  In  order  to  meet 
the  increasing  demands  for  telephone  service  the  itemises  at  Bogota 
have  been  extended  so  as  to  provide  accommodation  I'cr  a  much  larger 
switching  equiiiment,  which  is  now  in  course  of  manufactm'e. 

DICE,  EEER  &  CO.  (LTD.) — The  profits  earned  during  the  12  months' 
trading  to  June  SO.  lOlti,  amount  to  £71,740.  5s.  5d..  which  added  to 
sum  brought  forward  (£18,346.  Us.  8d.)  mafce  a  total  of  £90,086.  17s.  Id. 
Out  of  this  sum  the  debenture  interest  and  trustees'  fees  have  been  paid 
and  there  has  In  en  lesei  \ ,  d  the  siini  n  i|iiire.l  to  innvide  fur  the  premium 
pay.able  on  (lie  ieiliaii|,t  a  m  i  ■!  i  la  pi.,.,  nt  .lil  ml  me  -'.n  U.  These  items 
absorb  flO.TSt'  •").■..  a  I.,  'in  M'l;  iVS.l'M..  I  l>.  led.  ax.lllable.  It  is  pro- 
puM  il  In  |),i\  .1  iln  rial  I  i  i;  per  cent,  per  annum  on  the  preference 
sliaii  ,  ,1 1  ill  1 1  1 1. 1  s.:  Ill  I  ;  I,  :  ,1  dividend  of  6  per  cent,  per  annum  on  the 
o!<liiiai\  ,-|iiiie  ea|iii.il  ill.i  iiMH,  to  Supplement  special  reserve  for  con- 
tiii.jcncies  by  .iJo.OOO,  and  to  carry  forward  ££0.396.  lis.  lOd.  The 
directors  feel  that,  though  it  is  difficult  to  foresee  the  position  of  the 
business  in  the  future,  thjy  are  warranted  by  the  results  oi  the  year  under 
review  in  recommending  the  payment  of  a  dividend  on  the  ordinary 
shares.  During  tlx  past  year,  in  addition  to  extensions  of  contracts  for 
the  supply  of  war  nniterial.  which  kept  their  works  fully  occupied,  the 
fjovernment  entrustnl  lo  the  eumpany  the  cnn  im.  li.n  equipment  and 
management  of  one  nl  iln  nalional  factories,  \  h  li  i  '  .  a\  approaching 
full  output.  Dmiiia  the  y.,y.  control  of  Ab-i-  Wm.u,  &  Uobinson 
(Ltd.)  has  been  acquired.  The  directors  aiiticipata  that  this  will  be  of 
considerable  value  in  the  future  exiJan.sion  of  business. 


NEW  COMPANIES,  MORTGAGES  &  CHARGES. 

NEW  COMPANIES. 

CELYNIN      ELECTRIC    LIGHT    CO.     (LTD.)— 1 144.9SU. »— Reg.    O.  t.   4. 

ea|.i.il  t'.aOO  in  i\  shares,  to  take  over  the  business  of  producers  and 
suppliers  ot  elcct'.ie  liijlit  iiud  powci-  carried  eui  by  the  Bev.  t>.  T-  Davies, 
M.A..  H.  Evans,  K.  !•'.  Jones,  J.  .lones,  K.  Jones  and  W.  LU\vd,  all  of 
Llwyngwiil,  Merioneth,  as  the  Kleetrit^  iSupply  Co.  Private  company. 
Kir.  t  directors  are  Rev.  D.  T.  Wavies,  M.A..  li.  Evans,  P.,  1".  Jones,  W . 
Lloyd,  J.  Jones  and  1!.  Jones  (.ill  permanent). 

T.  S.  HARRISON  &  SONS  (LTD.)  (144,979.)— Reg.  Sept.  30,  capital 
£10.000  in  £1  shares  (2.(1(1(1  6  iiereent.  cumulative  preference),  to  adopt 
an  agreement  with  T.  S.  Harrison,  seu.,  T.  S.  Harrison,  jun.,  and  J.  H. 
Harrison,  to  carry  on  the  business  of  engineei-s  and  machinists  carried 
on  at  Liversedgel  Yorks,  as  T.  S.  Harrison  &  Sons,  and  that  of  wood- 
working machinists,  sawmill  engmeers.  electrical  eiigineers.  suppliers  of 
electricity.  &c.  Private  company.  First  directors  are  T.  S.  Harrison. 
T.  S.  Harrison,  jun.  (chairman),  ard  J.  H.  Harrison  (all  permanent,  sttb- 
ject  to  holding  100  shares  each).  The  two  firvt  named  ar-e  managing 
directors.  Sec,  J.  H.Harrison.  Keg.  ofliee.Crystal  .Mills,  Livei:sedge,'i'orks. 

MORTGAGES  AND  CHARGES. 

LISCARD  BATTERY  CO.  (LTD.) — Memorandum  of  satisfaeliim  tooxtent 
of  £10  on  Sept.  II.  I'.Uii,  of  debontuitis  dated  April  18,  1913.  securing 
£2,000.  has  been  tiled. 

RBSISTO  ELECTRICAL  MFG.  CO.  (LTD.)— Issue  on  Oct.  3,  1916,  of  £100 
debentures,  pail  of    i  vies  of  which  j  irticulars  have  already  been  tiled. 

WALTERS  ELECTRICAL  MFG.  CO.  (LTD.)-  Charge  on  249  and  251. 
Kensnl-r(«id.  I'aii.iipaloii.  lind  d  .Sept.  29.  1916,  to  seciue  all  moneys 
due  or  to  beeoine  dee  fnnn  iiiiu|iany  (o  Lomlou  County  &  Westminster 
Bank. 

"Z"  ELECTRIC  LAMP  MFG.  CO.  (LTD.)  Mortgage  dated  Sept.  18. 
1916.  to  sceiire  £10.000.  charged  on  eompiiny's  manufactured  slock  of 
lamps  at  laetoiy  and  preseiil  and  (iiture  slock  of  niaterials  at  Sonth- 
liehls  ami  company's  otlu  r  assets.  lloUlevs.  II.  R  Hrovvii.  A.  Silllseni 
and  \V.  Jl.  Cheetluini.  trading  as  Kilbiirn,  llriiwii  &  Co. 


CITY  NOTES. 


MBMOBAMDA  (Uct.  !»).— Bank  rate  6  per  oeol.  (•moe  luly  lit,  I91<>). 
CoDtnla  5(i{.  Consols  I'av  Dav.  Nov  2.  Stncki and .><h»rea  Ticket  Days 
Oet.2i.nndNo\    I  (.    Pay  Days.  ( 'et.  27  and  Nov   1."..    I'ricoof  ailver.Sii'j. 
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ANGLO-MEXICAN  ELECTRIC  CO.  (LTD.)— The  accounts  for  1915  show  a 
loss  ( aftc r  pavinj  2  per  ffnt.  on  the  debentnres)  of  £3.327,  which  reduced 
thf  -un'ius  bnm-ht  f,.r«anl  to  £22,981. 

BRISBANE  ELECTRIC  TRAMWAIS  &  INVESTMEHT  CO.  (LTD.)— -A  diyi- 
dtnd  It  111'-  rat.  ..f  >  pr  rent,  per  annum  (4f.  jicr  share),  tax  free,  h's 
l.io?n  dei  larcJ  on  th  ■  orlinary  shares  for  the  past  half-year. 

CALCUTTA  TBAjrW AYS  CO. (LTD.) — .^n  interim  dividend  of  3  per  cc:it. 
ha#  \^*_-*^n  dc'_lar-'^l  on  tlie  t'rdinar^-  shares. 

CALLEHDEB'S  CABLE  &  CONSTRUCTION  CO.  (LTD.)— An  interim 
div;d.-n<i  of  .5s.  ]  tr  share  h;;.;  he -n  diilarp  i  o'l  the  oriiinary  shares,  being 
at  r.il.  of  III  pr  (.-m.  ]x'r  aiiiiuin  (!•-.;  ;axl.  pivablo  on  Xov.  I. 

DARTMOOR  ELECTRIC  SUPPLY  CO.  (LTD. AND  REDUCED.!  Apetition 
for  lontiniiin"  a  rr-olution  p:-ducinor  the  capital  of  this  company  from 
£4.0(i<i  to  ii.iKKi  will  Ik-  heard  at  the  County  Court.  Exeter,  on  Nov.  6. 

EASTERH  TELEGRAPH  CO.  (LTD.) — Tliis  company  announce  the  [wy- 
mi-nt.  by  KarT<inis.  on  Nov.  1,  of  interest  for  the  half-year  ending  31st 
in*J.  on  th'  ir  4  {•  r  cent,  mfrtlgage  debenture  stock.  The  transfer  books 
of  the  l.l-  r.iur  ■  >1  .(  k  will  he  elo>ed  fr..m  0<t.  2li  to  31  ineli,:.ive. 

EASTERN  EXTENSION  AUSTRALASIA  &  CHINA  TELEGRAPH  CO.  (LTD 

Th'-  tran-fr  li-Mjk-  of  the  i  ]>er  cent,  dcbontunj  stock  Avill  be  closed  from 
the  2iith  to  the  3l<t  inst..  inclu-ivc. 

ELECTRICAL  UTILITIES  CORPN.  (LTD.)— A  dividend  at  rate  of  C  i»cr 
ivnt.  I*  r  .iiinuni  lie--  ta\)  has  been  declared  on  the  preferretl  ordinary 
^h«n-  for  th'-  half  year  lo  Sept.  3(i. 

UtU.  LIGHT.  POWER  ft  TRAMWAYS  CO.— A  dividend  of  1  p^r  cent. 
h*.  U-i,  df,!.in-.l. 

RIO  DE  JANEIRO  TRAMWAY  LIGHT  tc  POWER  CO.  (LTD.)— A 
divi.l.iM  ..f  i;  i«r.'r,t.  h.i-  U.  ,,  ,le.l,-ire<J.  payable  Nov.  1. 

SAO  PAULO  TRAMWAY  LIGHT  &  POWERCO.  (LTD.)— A  dividend  of 
2J  l»  r  .  ■  rit    1..L-  l-en  ,le.  laie,l.  ,,avab!e  X..V.1. 

SHANGHAI  ELECTRIC  CONSTRUCTION  CO.  (LTD.)     An  interim  dividend 

of    »  I-  T  ■■  lit.   hi.  I.e.  ri  (l.-eliiri.l. 

UBITED  RIVEB  PLATE  TELEPHONE  CO.  (LTD.)— The  directors  have 
rruilved  lo  |«y  on  Nov.  I  an  interim  dividend  of  3  per  cent.  (3s.  per  share) 
on  thr  ortiinary  .-hare  eapital  (lax  free)  for  the  lia'f-vear  to  June  30. 


ELECTRICAL  COMPANIES'  SHARE  LlST^Continueii 


METAL  PRICES. 


154-< 


per  ton 

Englbh  Lead £30  10    0 

Antimony   Nominal. 

Old  Mbtals.  Per  ton. 

Clean  Copper  Scrap El  10    0    0 

CIrnn  Brass  Scrap     65  10    0 

" -yCoppcrScrap  ...      88    0    o 

1 27  10    0 

12    0    0 


8b    0    0 


t: (.Ilu    CI    0 


Per  ton. 
r     £4    5.  under 
I  English  lead  price 


I  lumtfr'r. Scl.^ci  (in  t;r 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

'  piHi«  nt  Hliii.h  iw.lual   IranfUctionB  tnok  plaeo 


I  !•■'  Incily  SuppI/. 


J.I..  July 


8% 

7% 
4i« 


Pewter 132    0    o       ^' 

i  -wtcr  92    0 


12? 


Electricity  Supply — com. 

St.  James-  &  Pali  Mall  Ord 

Do.  do.  Pref 

Do.  do.  Debs     

Urban  Elec.  Supp.  4J%  Db.  St 

Waste  Heat&  Gas  Elec.  Gen.  Stations . . 
Westminster  E.S.  Corp.  Ord 
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The  "James  Forrest"  Lecture. 

The  Council  of  tlie  Institution  of  Civil  Engineers  is  to  be 
congratulated  on  the  choice  of  subject  ^or  this  year's  "  James 
Forrest  "  Lecture,  as  well  as  on  the  choice  of  a  lecturer  who, 
over  a  long  period,  has  done  much  to'promote  the  mechanical 
handling  of  materials.  From  the  abstract  given  elsewhere  it 
will  be  seen  that  the  lecturer,  Sir  John  Purser  Griffith, 
■  dealt  with  the  objects  aimed  at  by  the  development  of  mecha- 
nical handling  appliances  and  with  the  economic  advantages 
gained  by  their  use.  Striking  examples  were  given  as  illustra- 
tions, and  a  plea  for  the  extended  use  of  modern  machinery  was 
made  on  the  ground  of  the  benefit  such  machinery  is  capable  of 
conferring  upon  mankind.  The  subject  selected,  namely, 
'•  The  Development  of  Appliances  for  Handling  Raw  Materials 
and  Merchandise  at  Ports  and  Other  Large  Centres  of  Traffic," 
is  in  reality  part  of  the  bigger  subject  of  mechanical  handling 
of  materials.  Those  who  were  fortunate  enough  to  hear  tlie 
lecture,  and  whose  business  necessitates  the  moving  of  material, 
will  agree  tiiat  Sir  John's  remarks  on  the  economic  side  of  the 
subject  are  applicable  to  their  own  works  and  business.  Take, 
for  instance,  the  fitting-out  of  a  vessel  of  largo  tonnage.  It  i.s 
the  desire  of  every  builder  of  such  vessels  to  possess  or  to  have 
access  to  a  modern  crane  sufficiently  large  to  place  the  lieavy 
machinery  in  position  with  little  uiiskiih-d-  labour.  The 
existence  in  large  numbers  of  fixed  and  flnai  ing  cranes  is  suffi- 
cient proof  that  they  are  economical.  Of  certain  of  those 
cranes  it  is  said  that  they  pay  for  themselves  in  a  very  short' 


time.  The  many  special  and  costly  cranes  used  m  steel- 
works may  be  cited  as  another  example  of  sound  economy. 
If  magnet  cranes  can  be  used  in  countries  where  unskilled 
labour  costs  4d.  per  head  per  day,  and  where  labour  disputes 
are  either  unknown  or  easily  settled,  it  is  evideut  without 
argument  that  they  may  be  used  to  very  much  better  advan- 
tage in  those  countries  in  which  it  is  within  the  power  of 
unskilled  labour  to  paralyse  industry.  A  sense  of  the  gravity 
of  the  issues  involved  led  Sir  John  to  introduce  sccid  problems 
into  the  lecture.  In  the  past  the  engineer  has  done  much  for 
the  benefit  of  mankind,  and  we  believe  that  the  curse  of 
unskilled  labour  and  of  casual  labour  will  be  removed  by  his 
efforts.  We  welcome  the  ventilation,  in  our  engineering 
institiitions,  of  ideas  on  these  subjects,  and  it  is  as  fitting  as  it 
is  significant  th'st  the  parent  Institi'tion  should  lead  the  way. 

Municipal  Dishonesty  at  Bahia. 

Many  hard  things  have  been  said  of  muaicipalities,  and 
although  we  are  not  enamoured  of  some  of  the  methods  of  such 
bodies,  we  willingly  admit  that  the  .search  will  be  a  long  one 
before  the  inquirer  discovers  a  Council  having  the  limited 
sense  of  honesty  possessed  by  the  Mmiicipality  of  Bahia.  It 
was  before  1914  that  the  Town  Covmcil  of  Bahia  approached 
the  Bahia  Tramway,  Light  &  Power  Co.  and  the  Compagnie 
d'Eclairage  de  Bahia,  and  submitted  a  scheme  for  purchasing 
these  undertakings.  In  due  course  a  contract  was  approved, 
and  the  undertakings  were  transferred  for  a  provisional  bond  of 
£1,521,000  bearing  interest  at  6  per  cent,  from  March  1,  1914, 
this  bond  being  exchangeable  later  for  definitive  bonds. 
Trouble  scon  became  apparent,  for  the  Municipality  failed  to 
pay  the  interest  on  the  first  four  months  due  on  July  1,  1914, 
and  then  proceeded  to  default  on  the  coupons  due  in  August, 
1914,  on  a  loan  issued  in  1912.  They  also  diverted  taxes 
which  were  pledged  as  security  for' the  1914  lean.  The  Council 
then  attempted  to  reduce  the  amount  of  the  loan,  in  response 
to  which  the  companies  embargoed  the  municipal  funds  at  the 
Banco  do  Brazil.  In  1915  the  suggestion  was  put  forward 
that  the  loan  was  illegal,  and  that  the  companies  should  take 
back  the  undertakings.  It  was  found,  however,  that  the 
plant  had  been  so  neglected  in  the  interval  that  an  outlay  of 
£140,000  would  have  been  necessary  to  ensure  their  proper 
working,  and  there  was  no  guarantee  that  a  new  concession 
would  be  respecteil  by  the  Municipality  to  a  greater  extent 
titan  the  old  one. 


The  Town  Clerk  ahso  put  fi.rward  the  plea  that  the  contract 
had  caused  the  Council  heavy  iossi's,  and  laid  down  the  amusing 
proposition  that,  according  to  Braziliiui  law,  contracts  causing 
enonnous  injury  to  one  of  the  parties  could  Itc  caneeiied  !  The 
next  exploit  of  tlie  Munieipality  was  the  dishonouring  of 
Jiromissory  notes  to  the  value  of  over  £12,000.  As  will  lie  -seen 
by  the  account  of  tlie  meeting  of  debenture  holders,  which  we 
give  elsewhew*,  the  present  position  is  that  the  companies 
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have  not  only  received  none  of  the  purchase  price  in  the  shape 
of  definitive  bonds,  but  there  is  also  a  sum  due  of  about 
£150,000  on  account  of  interest  and  sinking  fund,  nothing 
having  been  received  on  this  account.  Litigation  in  Brazil  is 
said  to  be  a  hopeless  remedv.  Meanwhile  the  Municipality  is 
in  possession  of  the  undertakings,  receiving  all  the  benefits,  and 
the  Councillors  are,  presumably,  congratulating  themselves 
upon  being  smart  men  of  business.  In  private  affairs  such  men 
would  be  termed  mere  swindlers,  and  would  enjoy  a  well-merited 
seclusion  for  some  years.  But  beirg  a  public  body  they  can 
enjoy  such  a  financial  orgy  with  impunity.  Even  sc,  we  do 
not  doubt  that  the  time  will  come  when  the  Municipality  of 
Bahia  will  desire  to  raise  a  loan  for  public  works,  and  will  find 
no  financiers  ready  to  trast  them.  Then  it  wOl  become 
apparent  to  them  that  "'  Honesty  is  the  best  Policy,"  even  for 
mimicipalities. 

Electrical  Apparatus  for  Cranes. 

Ix  ibeir  recent  article  en  this  subject,  of  wnnii  \\<-  j;ive  an 

abstract  elsewhere,  Messrs.  R.  H.  McLain  a.id  J.  A.  Jackson 

,1 — ,   ..■r..,,.;r,n  to  a  point  in  connection  v.'ith  altematmg- 

i.ments  that  is  often  disregarded.     In  order  that 

;;-current  crane  may  make  as  many  trips  per  day 

as  a  direct-current  crane  it  may  be  necessar}'  to  gear  the  former 

ff-r  a  higher  full-load  hoisting  speed,  because  the  motor  can 

run  above  its  sj-nchronous  speed,  and  this  means  that  the 

_  of  the  niovor  must  be  relatively  greater.     By  means  of 

iiiiple  it  is  sliown  that  the  induction  motor  may  occa- 

;;.   have  to  be  1-46  times  as  large  as  the  dircct-cunent 

:;  ■.  ■.!.     Although  in  praciice  the  ratio  is  seldom  as  high  as 

'!..-    an  induction  motor  may  have  to  be  considerably  larger 

'       ■     !  .Iir..<  r.ci]rr,.,.t  iiLtiif  ioT  u  L'lven  (lutv. 


Kingdom,  tlirough  its  president  (Mr.  H.  W.  Harding),  for  an  increase 
of  the  statuton-  percentage  as  respects  tlu'  liu>iness  uf  manufacturing  in 
the  United  Kingdom  paint,  colour  and  varnish,  or  any  of  tliem. 

Co-operation  between  Engineering  Institutions. — Attention 
has  often  been  drawn  to  the  excellent  opportunity  for  co- 
operation afiorded  by  the  engineering  societies"  building  in 
New  York,  in  which  the  four  leading  American  Institutions 
are  represented.  Sir  Robert  Hadfield,  F.R.S.,  who  was  much 
impressed  by  the  possibilities  of  mutual  assistance  in  this 
direction  when  attending  the  opening  ceremony  in  this  building 
in  1907,  has  since  been  an  advocate  of  similar  co-operation  in 
this  country,  and  he  has  now  made  the  suggestion  tliat  the  Iron 
and  Steel  Institute,  the  Institute  of  Mining  and  Metallurgy, 
the  Institute  of  Metals  and  the  Institute  of  !Minmg  Engineers 
should  share  in  a  central  home,  a  common  meeting  place, 
and  a  joint  library.  A  special  committee  has  reported  in  favour 
of  the  project,  and  it  is  to  be  hoped  that  something  practical 
will  come  of  it. 

OBITUARY. 


Brown,  Boveri  et  Cie.  -Last  Saturday  this  liistoric  Swi.ss 
firm  «<'l(l.ral<<l  iti  2-01  h  anniversary  at  Baden. 

Germans  Baildin^  Largest  Generator  in  the  World. — 

.V-'ordii'i,'  t'j  til.-  ■•  Kl.i  tni.il  \V.,rhI,"  tli.-  Si.iiiciis  Scliuckert- 

Wcrk'-   I.I    r.  Iiiiildiig  a   (in. (Mil)  k. v. a.   generator 

Hoiuid  for  I  •  i]  <i]>crating  at  l,()(Ki  revs,  per  min. 

'I  !  •    L'.  •  .  r.i  !•  4  fort  lie  HIieini.Hclie  Westphaelischc 

■Ke,  and  will  be  delivered  by  April  I,  1917, 

■  Htinn  li>.'ht  on  the  conditions  of  the  Gemian 

in  Kpilc  of  the  war.     The  f»,6(X)-volt  energy 

i|>  to   ilO.CMNJ  volts  for  transinission   in  a 

I.  —  JoniiiT, 

Electriciana  for  Royal  Engineers  Wireless  Section.  -The 

'•^   •■  !•        -.'i  .•     It  K     lii'.s   vjicaiicwH   fur  a  nuinlier  of  clec- 

iiiirnf  rvpuirera  with  good  practical  know- 

f  i"f"rtlio]M.riiKl<if  till' war  only.  Applica- 

I'laiificittionN,  HJiould  be  sent  to 

'••riln-,   WorcrMliT,   fiimi   wlioiii 

■  " viri>  run  III' olMuiiied.     Men 

!■<  ill  till-  Wiri'li'HH  Section 

■  !•<  of  proiiiiition  (or  Mutis- 

■     ^ 1 

MiBU  Dedsioni.     Tin-  Hoard  of  lleferi-i«  u|»pointe(l 

■  till-  i-.WM'iwnK'ni  of  vxeoim  prolitN  duty 

■  I  Act  ii(  lii|5  liitvt!  givvn  di'ciHiiiiiH  in 

fi.  Iilripi'   A«l««'lmiii|l   upplil'il 
ii«  ii'iii'i  la  lliii  innniifiii  liiM' 

•l-clrir 
•l.llnX  or 

i    .  ■ klliK 

•  1<  r»    (oi    iiii.n.uttiiK   "f   liiiliittllnK 
'      tran>fi>rmi'r«  fur  IfHiilInK  nr  jiuwrr 

''■I  iJi«t  lU  •lalutorjr  |H>rrrnt«ui' uliall U' Im  tvimnil 
'"  "I  •oompaiiy  anil  toil  |K>r  Drill  In  llirrAiiiKifany 


Sir  Joseph  Beechaji. — Sir  Joseph  Beecham,  Bart.,  died  sud- 
denly on  the  23rd  last.  The  deceased  baronet  was  chairman  of  the 
Electricity  and  Tramways  Committees  of  St.  Helens  Corporation,  and 
he  was  also  a  director  of  the  Lancashire  Light  Railways,  the  Lan- 
cashire United  and  the  South  Lancashire  Tramways,  and  the  West 
Ciunberland  Electric  Tramways  Companies. 

Sir  Henry  Bexbow. — The  death  of  Sir  Henry  Benbow,  K.C.B., 
D.S.O.,  took  place  on  Friday  at  Eastboiuiie.  He  entered  the  Navy 
as  assistant  engineer  in  1861,  and  became  chief  engineer  in  1  879. 
He  became  chief  inspector  in  1888,  received  the  D.S.O.  three  years 
later,  and  was  made  a  K.C.B.  in  1902.  He  retired  from  the  Navy  in 
1893.     The  deceased  was  a  director  of  Davis  and  Timmins  (Ltd.) 

Rev.  A.  J.  Sh.aw. — The  death  occiured  on  Aug.  26  of  P'ather 
A.  J.  Shaw,  of  Melbourne,  the  inventor  of  the  Shaw  system  of  wire- 
less telegraphy.     Deceased  was  only  42  years  of  age. 

JouN  Skkrritt. — On  the  ITth  inst.  the  death  took  place  at  Addle- 
stone  of  Mr.  John  Skerritt,  A.M. I.E. E. 

Killed  in  Action. — The  following  deaths  m  action  or  of  wounds 
are  reported  : — 

Lieut,  and  Adjutant  H.  Malcolnison  (Royal  Irish),  who  died  of  wounds 
(in  Sept.  16,  was  2G  years  of  age.  He  took  fii^t.class  honours  in  the 
("aiubridgo  mechanical  science  tripos,  and  was  in  the  service  of  Scott's 
.Shipbuilding  &  Engineering  Co.  wlicn  the  war  commenced. 

Hec. -Lieut.  R.  B.  Wood  ^Border  Rcgt.),  aged  23,  who  has  been  killed, 
was  engaged  at  engineering  works  at  Sandycroft,  Chester,  until  the  war 
broke  out. 

Sec. -Lieut.  J).  Mervyn  Taylor  (East  Kent  Regt.),  who  was  killed  on 
Oct.  4,  was  26  years  of  age,  and  was  formerly  in  thescrrice  of  the  Eastern 
Telegraph  Co.  at  Penzance  and  Suez. 

Sec-Lieut.  Douglas  A.  L.  Derr>'  (York  and  Lancaster  Regt.),  who  was 
killed  on  Oct.  0,  was  20  years  of  age.  He  was  an  engineering  p\i]>il  in  the 
works  of  Vickers  Limited  prior  to  the  war. 

We  are  infnrmcd  that  the  fiillowiiig  members  of  the  staff  of  the  Maryle- 
bonc  electric  supjily  dciMirtment  linvo  been  killed  in  action  :  Pte.  A.  H. 
Bowen  (24th  Cimiilv  of  Loi.dou),  Pte.  ('.  E.  Lewis  (10th  Gloucester), 
and  Rfn.  A.  J.  Scott"  (21»t  County  of  London).  Pte.  A.  P.  Grover  (18th 
County  of  London)  has  also  died  on  niilitarv  service. 


PERSONAL. 


lU    lu 


iu..,.|   ,rf.,»,|  jja  •p|.lt««lon  <.r  ll«  NatMiiiftI   Kiikntlion  ot 
il««l   r.inl.  ». .!,«,,  imj   \»f,i|.|i   Manufaoluirn  i.(   iho   Cnlt^d 


Sir  Win.  Clark,  K. C.S.I. .  ('..MC,  has  been  aiiixiiiitcd  C<ini|iti(>ller- 
(IdieiJil  of  the  renrgiiiii^od  dcparliiicnl  of  Coiiinieicial  Intelligence. 
Mr.  Tlioinas  Worlliinglon,  wlm  has  just  retired  from  the  post  of 
DIreclor  of  the  Cuiiiiiiereial  Intelligi  nie  Branch  under  the  age  limit, 
liiiN  coiiHontcd  to  ujuiiHt  the  deiiarlincnl  in  a  consultative  <'a|iacity  as 
coiiiinercial  ndviM<r. 

Adi-laidc  (S.  AiiKlralia)  riiiversily  leecntl.v  invardiil  the  .\nga.s 
KngilieeriuK  Sclloliirslii|i  (value  £20(1  per  anniuii  and  tenable  for  two 
yeiir«).  lo  Mr.  Cyril  W.  (ioodnmii.  U.K.,  a  .son  of  Mr.  W.  (!.  T.  iUnnU 
iimii,  englnpcr  lUid  iiiimager  fur  the  Ailolnide  Munici|ial  Traiuway 
TniHl.     Mr.  C.  W.  (ioodiimn  lias  enlisted  for  active  service. 

Mr.  .'^.  WilliaiiiH.  Iiiirt(li  I'lrrlrieal  I'ligiiieer  at  Wishaw,  has  resigned 
his  iMiHitloii  in  unler  to  join  II. M.  Na\al  Korces. 

Hdyal  IOnoInkhkh  (T.I'".).  Tlie  fiillowhig  ap|)ointments  have 
liri'ii  made  :    - 

Knyal  KnKitienrN  Siidinl  Hi-rvieo  :  Hoe..Liout.  T.  H.  Ncwlaiids  to  bo 
l<>iii|ii>iary  lieiitiMinnt  nnil  luuinlnnt  Inntniclnr  of  power  Nignals. 

l-iiMiliiil  KleolriiPil  KiiKiliiH'rx  :  Si'c.-I.iciit.  (Ii'm|i.  liciit.)  U.  H.  Smith 
(tl.T.)',,  iinnttot'liiMl  lint.  T.K.)  In  be  Hcimd  lii'iiliiianl. 

'I'yMn  Klenlrloal  Kniiliieeni  :  lly.  H.  WatJtiin.  KdVN'd.  H.  Hnuluuii  and 
<V>n>,  Wnll«r  A.  (Ilodwin  ((nun  A.H.C.)  to  bo  huuoiid  liiMileiiaiilH  (on 
priiiintliiii). 
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APPOINTMENTS  VACANT  AND  FILLED, 


An  expert  manager  is  required  for  a  factory  producing  drawn-wire 
electric  lamps.     See  an  advertisement. 

An  electrical  and  mechanical  engineer  is  w-anted  temporarily  at 
the  University  of  Bristol.     Applications  to  the  Registrar.     See  advt. 

A  professor  and  assistant  are  rec|uired  for  the  department  of 
physics  of  the  South  African  School  of  Jlines  and  Technology, 
Joiiamiesburg.  Salaries  £800,  ri.sing  to  £1,000  ;  and  £350,  rising  to 
£450,  respcctivelv.  Applicaticns  to  Messrs.  Chalmers,  Guthrie 
&  Co.  (Ltd.),  9,  Idol-lane,  London,  E.C.,  by  Nov.  16. 

Atherton  Urban  Council  require  a  resident  electrical  engineer. 
.Salary  £200.     Applications  to  the  Clerk,  by  Oct.  31. 

Horsham  Urban  Council  is  inviting  applications  for  the  position  of 
resident  electrical  engineer.  Commencing  salary  £220.  ApiJica- 
tions  tfl  the  Clerk,  by  Oct.  31. 

A  lecturer  in  engineering  (preferably  electrical)  is  required  for  the 
Loughborough  (Leics.)  Technical  Institute.  Salary  £1.50  to  £175. 
Applications  to  the  Principal  by  Nov.  1. 

An  engineer  with  experience  of  steam  and  electrical  plant  is 
required  for  Park  Prewett  Asylum.  Forms  of  application  from  the 
Clerk  of  the  Hampshire  Joint  Asylums  Visiting  Committee,  The 
Castle,  Winchester.     Applications  by  10  a.m.  Oct.  30. 

Mr.  C.  T.  Asbur\-,  of  Atherton  (Lanes),  has  been  appointed  burgh 
electrical  engineer  at  Wishaw  in  succession  to  Mr.  S.  Williams  who 
has  resigned  to  take  uj)  a  posititn  in  the  Xavy. 


INSTITUTIONS  AND  SOCIETIES. 


Institution  of  Engineers  and  Shipbuilders  in  Scotland.— At  the 

opening  meeting  of  the  current  ses.siou  of  the  Institution  of  Engineers 
and  Shipbuilders  m  Scotland,  which  was  held  on  Tuesday  of  last 
week,  Mr.  W.  W.  Lackie,  piresident,  made  some  interesting  remarks 
on  engineering  conditions  after  the  war.  Mr.  Lackie  said  that  during 
the  past  year  they  had  witnessed  the  silent  and  rapid  organisation  of 
the  whole  engineering  industry  into  a  series  of  inter-related  centres, 
each  centre  filled  with  gigantic  workshops  for  the  production  of 
munitions  of  war.  Mr.  W.  Weir,  one  of  their  members,  had  been 
called  upon  to  fill  the  post  of  Director  of  Munitions  in  Scotland.  They 
had  seen  the  voice  of  party  strife  silenced  in  face  of  the  growing 
national  concentration  on  the  prosecution  of  the  war.  Trade  customs 
and  policies  had  been  scrapped,  and  so-called  rights  and  privileges 
waived  in  the  presence  of  the  common  menace  of  Prussian  domina- 
tion. There  had  also  been  the  timely  and  complete  collapse  of  that 
insularity  of  outlook  which  had  been  so  largely  responsible  for  their 
general  unpreparedness  at  the  outbreak  of  war.  He  reminded  them 
of  the  campaign  which  had  been  carried  on  by  the  Australian  Premier 
and  of  the  prominent  part  taken  by  the  Institution  in  the  .series 
of  conferences  which  had  subsequently  been  held  in  Glasgow  as  a 
result.  He  had  no  doubt  that  the  outcome  would  be  the  formulation 
of  a  definite  trade  policy  by  all  the  various  branches  of  the  engineer- 
ing industry.  The  widened  outlook  evolved  during  the  past  year 
had  led  science  and  uidustry  to  take  a  new  view  of  each  other's 
doings.  The  revival  of  interest  in  the  practical  jjossibilities  of  pure 
science  was  bound  to  have  an  entirely  desirable  influence  on  the 
attitude  of  scientific  men  to  industrial  jirocesses.  Knowing  that  the 
men  in  charge  of  their  industries  were  now  likely  to  \\elcome  svig- 
gestions  for  improvements  in  industrial  processes,  the  men  of  science 
would  be  the  more  likely  to  pursue  their  patient  labours  to  a  suc- 
cessful issue.  He  hojicd  that  business  men  on  their  side  would  see 
that  the  labours  of  the  men  in  the  laboratory  were  apprai.sed  at  some- 
thing like  their  true  value.  In  the  immediate  future  the  problem  of 
adolescent  (ducation  would  demand  increasing  attention.  There 
wou!d  continue  to  be  labour  problems  after  the  war,  but  there  was  a 
feeling  that  such  |iroblcms  would  have  to  be  approached  from  a  new 
point  of  view.  Out  of  20  States  which  composed  the  (Icrman 
Federation,  22  had  day  continuation  schools  for  api)rcnticcs,  the 
continuation  S(-Ik;o1s  of  Munich,  for  instance,  covering  50  trades. 
It  wa.s  now  i-ccogni.sed"  that  the  evening  school  was  a  slow  and 
wasteful  method  (.f  imparting  elementary  technical  kziuwicdge  to  the 
future  artisan.  He  thought  that  in  the  atmosphere  of  the  school- 
room Homelhing  of  the  old  spirit  of  discipline  might  be  restored 
through  the  cultivation  in  (he  apprentice  of  a  real  intcrcNt  in  his  work. 
Men  to  whom  a  more  extended  schooling  had  ini|iartcd  some  ability 
to  weigh  evideiKC  would  be  less  easily  misled  by  the  nostrums  of 
those  who  jirumiscd  easy  and  immediate  remedics'for  all  the  real  and 
imaginary  ills  of  the  body  lM)li1ic. 

Institution  of  Civil  Engineers. — In  addition  (o  the  awards  an- 
nounced in  April  for  Papers  rend  at  the  lueetiuKS.  the  council  of  (he 
fnititutii  11  i,f  (nil   Kngimcrs  have  made  tl;c  following  awaixlii  for 


Papers  published  in  the  -  Proceedings  "'  without  dLscussion  during 
the  session  1915-1916  :  Telford  premiums  to  Messrs.  Hubert  Mawson 
(Liverpool),  T.  W.  Keele  (Sydney).  R.  W.  Holmes  (WeUington.  X.Z.), 
W.  Fairley  (London),  J.  M.  Greathead  (Johamiesburg),  T.  C.  Hood 
(Manmad,  India)  and  J.  B.  Ball  (London) ;  the  Manbv  premium  to 
Mr.  W.  C.  Gushing  (Pittsburg,  U.S.A.)  ;  and  the  Crampton  prize  to 
Major  C.  E.  P.  Sankey,  D.S.O.,  R.E.  (London).  The  Indian  pre- 
mium for  1910  has  been  awarded  to  Sir  John  Benton,  K.C.LE. 
(Eastbourne). 

Metropolitan  Association  of  Electric  Tramways  Managers.— At  a 

meeting  of  the  members  at  the  Municijial  and  Couiitv  Club  (White- 
hall) on  the  20th  inst.  there  were  present  the  following  :— 

Messi-s.  Ulhnann  (East  Ham).  Schofield  (Leyton).  Harvey  (Ilford), 
WilUams  (Erith),  Hammond  (Met.  Electric),  Mackinnon '  (L  U  T  ) 
Mason  (South  Met.),  Slattery  (West  Ham)  and  Goodver  (Crovdon). 

Mr.  Ulhnann  was  re-elected  chairman,  Mr.  W.  E.  Hainmond  vice- 
chaiiman  and  Mr.  T.  B.  Goodver  was  also  re-elected  hon.  secretarj". 
Letters  of  inability  to  attend  were  received  from  Mr.  Bruce  (L.C.C."). 
Mr.  Murray  (Walthanistow)  and  Mr.  Stokes  (Bexley).  Various  matters 
of  interest  were  discussed. 

Greenock  Electrical  Society.— An  inaugural  meeting  of  this  Society 
was  held  on  the  19tli  inst.,  when  the  chair  was  taken  by  Mr.  F.  H. 
Wh,\-sall  and  a  lecture  was  given  by  Mr.  A.  Xonvell  en  tlie  subject  of 
•■  Steam  Turbines."  The  lecturer  dealt  generally  with  the  subject 
and  the  meeting  concluded  with  an  interesting  discussion. 

Institute  of  Radio  Engineers.— A  meeting  of  the  Institute  was  held 
on  October  -1th,  when  Mr.  Edwin  H.  Armstrong  read  a  Paper  on 
'•  The  Heterodrae  Theory  of  Amplification  and  its  Relation  to  the 
Oscillating  Audion." 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Oct.  27tll  (to-day). 

Physical  Society. 
5  p.m.     Meeting    at    the    Imperial   College    of   Science,    Imperial 
Institute-road,    South    Kensington,    S.W.     Papers    on    "  The 
Determination    of   the    Saturation    Values    for   Magnetism   of 
Ferromagnetic   Metals,   Compounds  and  AUovs  bv  means  of 
the   Kerr   Effect,"    by   S.    G.    Barker,   D.I.C.,"  Vb'.D.  ;     -The 
Influence  of  the  Time  Element  on  the  Resistance  of  a  Solid 
Rectifj-ing  Contact."  by  D.  Owen.  B.A.,  B.Sc.  ;   "  On  Diffusion 
in  Liquids,"  by  B.  W.  Clack,  M.Sc. 
Nokth-East  Coast  Institution  of  Engineeks  and  SHiPBUitDEKS 
(Newcastle-on-Tyne). 
7. so  p.m.     Annual  General  Meeting.     A  Paper  on  "  Works  Organ- 
isation":   comprising  "Manufacturing  Organisation,"  by  Mr. 
A.  D.   C.   Parsons;   "Financial  Organisation,"   by  Mr.   E.   L. 
Orde ;  and  "  Selling  Organisation,"  by  Mr.  G.  H.  Tweddell. 
TUESDAY,  Oct.  31st 

Associatiox  of  SrpERVT;srNO  Electricians. 
7.1.5  p.m.     At  St.  Bride   Institute   (Bride-lane,  London,  E.C.).     A 
Paper  on    '  Electric  Cooking  and  Heating,"  by  Mr.  A.  F.  Berrj'. 
WEDNESDAY,  November  1st. 

Liverpool  Enoineerino  Society. 
S  p.m.     At  the  Royal  Institution,  Colquitt-street.    The  President, 
Mr.  Thomas  M.  Newell.  .M.Inst. C.E.,  will  deliver  his  Inaugural 
Address. 


l8t  LONDON  ENGINEER  VOLUNTEERS. 

Officer  Coniinanding,  Lieut. -Col.  C.  B.  Clay,  V.D. 
Orders  for  the  week. 

Officer  for  the  Week. — Platoon  Commander  C.  H.  C.  Bond. 

Next  for  Duty. — Platoon  Commander  Hughes  Hallett. 

Ap{)ointmciits. — Corporals  B.  V.  Bristow  and  D.  R.  Newlands  to  be 
section  commanders  (dated  October  14th). 

Monday,  October  3(lth. — Technical  for  Platoon  No.  9  at  Regency- 
street.  Squad  and  Platoon  Drill,  Platoon  No.  10.  Signalling  Class. 
Recruits  Drill,  6.25  to  8. 

Tuesday,  October  31st.— School  of  Arms,  6  to  7.  Lecture,  7.15,  "  The 
Duties  of  tho  N.C.O.,"  by  Company  Commander  Hynnm.  Range 
Practice. 

WcdiU'sday,  November  1st. — Instructional  Class,  0.15.  Platoon  Drill, 
Platoon  No.  1.     Riun;e  Practice. 

'rluns(biy,  Novcinhcr  2nd. — Platoon  Drill,  Platoon  Nos.  5  and  0. 
R:ingi'  Practice.  Lcctiuro  by  Medical  Officer,  6.0,  "  Maiching  and  the 
Care  of  the  Feet." 

I'Yiday,  November  3rd. — Technical  for  Platoon  No.  10,  Rogency- 
strcct.  Squad  and  Pliitoou  Drill,  No.  9.  Signalling  Class.  Recruits 
Drill.  0.25  lo  8.25. 

Saturtlay.  November  4th. — N.C.O.'s  Clans,  2..30,  Compivny  Commander 
Fleming. 

Sunday,  November  5tl . — lintnuiehing  at  Offord.  Piimdo  Victorift 
(S.K.  &  C.  Bailway)  Booking  Office,  .S.45  a.m.  Uniform,  havcrsficks, 
water  bottles.  Mid-di'y  ration  to  bo  carried.  Railway  vouchurs will  bo 
provided. 

Musketry. — For  all  CompnnicR,  sec  Notice  and  Tables  A  and  B  at 
Headquarters. 

NoTK. — Unless  otlnrwiso  iiidicnted,  all  drilln,  &c..  will  tnkc  pliico  at 
IJe.i'Iquarlers. 
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SELECTION  OF   ELECTRICAL   APPARATUS    FOR 
CRANES.* 

BY  E.  H.  MCLAIS  AND  J.  A.  JACKSON. 

In  the  selection  of  electrical  apparatus  for  crane  drives  it  is  first 
necesean'  to  consider  the  various  classes  of  cranes.  For  reference 
later  these  classes  are  enumerated  below  : — 

ClasJi  I. — Stand-by  or  ser\-ice  cranes  which  are  used  in  emergencies 

a;  i  at  v.tv-  intervals"     A  t>-pical  example  is  the  power  house  crane  which 

installation  and  thereafter  only  when  repairs  arc  made. 

-  -in  fuch  a  crane  should  be  simple  and  should  be  worked  to 

- .  apaoilv.     The  eontrol  should  be  ver>- accurate  for  placing 

Ur  ■•    r-.K  hin(  s  even  when  used  by  unskilled  operators;  as  this  kind  of 

crane  is  so  rarely  used  that  there  is  no  trained  operator  for  it. 

Ckitsi. — Maihine  shop  and  foundrj-  cranes,  which  are  always  in 
service  and  moderately  busy.  The  apparatus  on  them  should  be  simple, 
but  not  worked  so  nearly  to  the  limit  of  its  capacity  as  in  Class  1.  There 
1-  al»  d'.  -  .1  nirular  operator  in  attendance,  and.  therefore,  the  control 

-  not  necessarily  have  to  be  so  accurate  as  in  Class  1.     In 

-  belong  loading  cranes  which  serve  storage  yards  where 
cements  of  the  stock  occurs. 

CUt»o  '■i. — Uigh.duty  cranes  such  as  are  used  for  moving  material  in 
steel  mills  and  for  loading  material  into  cars  with  magnets  from  storage 
\  .ipl-  » l-n-  -tock  is  frequently  moved.     C>n  these  cranes  rugged  appara- 
I .  and  complications  are  warranted  to  some  extent  in  order 
life  of  the  apparatus.     All  apparatus  should  be  very  con- 
■■■i. 
COi  :'it  and  stripper  cranes.     On  these  cranes  fire-resist- 

ing ii  ired  on  motors,  and  apparatus  ."hould  be  designed 

tu  U  . .  jtivc  in  size  and  exceptionally  safe  in  operation. 

CUpu  5. — Hot-metal  ladle  cranes.  These  cranes  should  have  firc- 
rr«isting  insuUtion  and  should  be  extremely  conservatively  designed. 

(jKVBRal  Selbction"  of  Electrical  Eqcipjiitnt. 
To  atgist  in  selecting  the  general  type  and  arrangement  of  elec- 
trical e<juipment.  Table  I.  has  been  compiled,  in  which  all  the  various 
fcMuren  to  be  considered  are  pointed  out. 


maximum  horse-power  to  be  delivered  by  the  motor,  and  (6)  the^ 
usual  horse-power.  The  horse-power  value  obtained  by  adding 
the  horse-power  to  hoist  at  full-speed  to  the  horse-power  to  start 
should  rJwMS  be  less  than  the  five-minute  rating  of  the  motor  if 
direct-current  is  used  ;  and  less  than  the  maxiun  m  pull-out  horse- 
power capacity  under  minimum  line  voltage  of  the  motor  if  alter- 
nating-current is  used.  The  horse-power  delivered  under  usual 
operating  conditions  determines  the  ordinary  rating  of  the  motor,  and 
it  should  be  : — 

For  class  I  cranes  the  15-minute  rating  of  the  motor. 

For  class  2  craies  the  15  or  30-minute  rating  of  the  motor. 

For  class  3  cranes  the  60  or  90-minute  rating  of  the  motor. 

For  class  4  cranes  the  60  or  90-mitiute  rating  of  the  motor. 

For  class  5  cranes  the  30-minute  rating  of  the  motor' 

On  cranes  coming  under  class  5  it  is  customarj'  to  have  two  hoist 
motors,  each  of  which  alone  can  hoist  the  total  load  without  exceed- 
ing its  30-minute  ra,ting.  This  excess  capacity  is  warranted  on 
account  of  the  great  value  of  the  metal  and  the  necessity  of  hoisting 
the  load  even  if  one  motor  is  broken  down. 

When  direct -current  is  used  the  series-woimd  motor  is  most 
suitable.  When  alternating-current  is  used  the  wound  rotor 
polyphase  induction  motor  is  most  suitable,  although  for  small 
(15  H.P.  and  less)  cranes,  which  require  no  reduced  speed  control  a 
high-resistance  squirrel-cage  rotor  is  suitable. 

In  order  to  make  the  same  number  of  trips  per  day  with  an  alter- 
nating-current crane  as  with  a  direct -current  crane,  it  is  frequently 
necessary  to  gear  the  alternating-current  crane  for  a  higher  full-load 
hoisting  speed,  because  the  motor  can  never  run  above  its  sjTi- 
chronous  speed,  and  this  means  that  the  rating  of  the  alternating- 
current  motor  must  be  relatively  greater  th^^n  that  of  the  direct- 
current  motor.  As  an  example  the  authors  assume  that  a  round  trip 
consisting  of  hoisting  fidl-load  20  ft.,  lowering  it  20  ft.,  hoisting  an 
empty  hook  20  ft.,  and  lowering  it  20  ft.,  and  show  that  the  alter- 
nating-current motor  would  have  to  be  1-46  times  as  large  as  the 
direct-current  motor.     This  ratio  does  not  come  as  high  as  1-46  for 


Table  I.-— A>y  to  Assist  in  the  Sekctlon  of  Electrical  Equipment  for  Cranes. 

('\Vound  rotor  or  squiri'el  cage. 


fMotors. 


fEncliisiil  or  i.|nn  insulation.  , 

1  Mechanical  strength  and  ruggcdncss.  J 
}  Rating.  "> 

^_ Accessibility  for  repairs. 


.■Mternatbg  current. 


d      I 


TDnim. 
rControllcr.  J 
!  (^Majfnelic. 

-\  f  Healing. 

;  KhPOKlftt.    j««»'-''.>igt«r.,.ie. 

1  i'luggmg. 
I  '  '' '"I'inK ''1W'C<I. 

i  or  shunt  wound, 

n,.i  .  i"   n'qnin-miMitg. 

I,."™  l;..^:^.■.lne»M. 

^Wearing  qualiticN. 
fOvcrlodil. 


^Direct  current. 


J  Straight  reversible, 
l^Dynamic  braking. 

{Straight  reversible. 
Dynamic  braking. 


J  frequency. 
'  No.  of  phases. 
Heating  basis. 
l,_ilax.  torque. 

f.Max.  torque. 
Scries  or 
■i  Compound  wound. 
1  Voltage. 
(,_Hcatu]g  basis. 

{Xo.  of  points. 
Typ 


fln-mmute. 
<  30-minute. 
|^()0  minute. 


nS-miiinte 
■i  SO-minutc 
(^60-niin«te 


vpe  of  handle. 
No,  of  hand  control  points. 
I  No.  of  automatic  control  points. 
I  Hlugging\Hantl  controlled 
-,     I'oint.     J  Automatic. 
Cixeping  speed  point. 
Sjia  e  requirements, 
l^rypc  of  handle  on  master. 


(  I'rolHTlfTi'  m|n)pm>'n' 


'  onilitiiini>. 
Iirii'  »wileli. 

'■  iillltor  nwitllie. 

^^tiv^rwlnd  prol<»clton. 


Mat 


•  i"l  or  lower  an  empty 
ii-(|uirrd  to  lioij<t  the 

ig  tliirr  iii  the  work  o(  ftrHTJcriiting. 

'II  Xhx  motor  arnitttiirr  untl  brake 

'    !■<  iMoolrrnIc  an  nrinutiiri' itiid  bntki' 

nliuiiinl  Irtmi  the  wi'luhl  Aiid  rndnm  of 

'  ('i)tho 


ordinary  pradiciil  caNi-H,  bill  in  older  to  meet  tlio  i-eqiiirementfl  of  an 
ocentioiial  extremely  high  load,  uii  induction  motor  may  liavo  to  bo 
eonHiilcnibly  liirgiT  thiiii  a  dire-cl-ciineiit  motor,  becauao  a  diroct- 
■  current  motor  can  exert  iimrc  overload  torque.  .  pm\ 

E.riiiiii,h  nfSrlrrlinii  „j  lloi.nl  Molum.-  Take  a  erano  wliioli  imiiftlly 
hoislH  IO,(M)ll  lb.  at  20  ft.  per  miiiiile,  diid  which  hat  a  gear  onioioncjf 

of  OW.    Ahhiiiiic  the  exir e  Imul  hi  lie  IS.DOOlli.    For  direct-current 

tliii  home  |iower  reijuiri'd  to  lift  the  loud  Ih  II,  itiul  to  accelerate  in 
two  nccoikIh  the  lionw-lHiwiT  iiMjiiind  ih  2'7r>.     When  the  motor  has 
to  hoiiit  ir>,060  lb,  oeeatioiially  thin  will  require  a|)pioxiniatoly 
1.VHK1      ll/|0,tMM)      105 11. P. 
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Therefore,  the  usui'l  horse-power  required  will  be  1 1  and  on  ex- 
treme loads  19-25.  Choose  a  motor  which  will  start  at  19-25  h. p., 
and  whose  15,  30,  60  or  90-nitnute  rating,  according  to  class  of 
crane,  is  11  h.p. 

For  alternating-current  it  is  shown  that  a  motor  must  be  chosen 
having  a  15,  30,  60  or  90-minute  ratiiig  of  13-2,  and  which  will  start 
at  26-4  H.p.  under  minimum  line  voltage. 

Selection  of  Bridge  and  Trolley  Motors. — To  select  a  proper  bridge 
or  trolley  motor  obtain  the  torque  which  corresponds  to  the  horse- 
power values  when  maximum  load  is  being  handled.  Add  these 
torque  values  together  and  see  that  the  motor  chosen  can  exert  this 
total  torque  for  five  minutes  without  damage.  Then  obtain  the 
torque  which  corresponds  to  the  horse-power  values  for  usual  load 
conditions.  Add  these  torque  values  together  and  see  that  about 
2-5  times  this  total  corresponds  to  the  15-minute  rating  of  the  motor 
for  class  1  cranes,  the  15  or  30-minute  rating  for  class  2,  the  60  or 
90-minute  rating  for  class  3,  60  or  90-m;nute  for  class  4,  and  30-minute 
for  class  5  cranes. 

Just  as  in  hoist  service,  a  series- wound  direct-current  motor  or  a 
wowid-rotor  polyphase  induction  motor  is  the  most  suitable  type 
of  motor  to  US3. 

A  trolley  with  suspended  maximum  load  usually  weighs  three  times 
as  much  as  a  trolley  without  load.  Hence,  if,  for  example,  80  per 
cent,  of  the  rated  motor  torque  is  required  to  propel  a  loaded  trolley 
26-6  per  cent,  of  the  rated  torque  will  be  required  to  propel  it  with  no 
load.     Now,  on  Fig.  1,  80  per  cent,  torque  corresponds  to  109  per 
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Fig.  1. — Speed-Torque  Curves  or  a  D.C.  Series  Motok  operated 

BY  A  Straight  Reversible  Controller. 

(Curve  1 A  shows  e£Eect  of  connecting  resistance  in  parallel  as  well  as 

in  series  with  the  motor. ) 

cent,  speed  and  26-6  per  cent,  torque  corresponds  to  174  per  cent. 
speed.     The  average  of  109  and  174  is  141-5.     An  induction  motor 

141-5 
would  have  to  be  seared (  =  1-30)  higher  than  a  series-wound 

direct-current  motor  in  order  to  make  an  average  round  trip  in  the 
same  length  of  time.  Therefore,  for  this  reason  alone,  the  rating  of 
the  induction  motor  in  such  a  case  will  have  to  be  1  -30  times  the  direct- 
current  motor  rating.  In  some  oases  a  still  further  increase  must  be 
made  in  the  size  of  the  induction  motor  in  order  to  meet  the  tive- 
minuto  test.  An  induction  motor  camiot  take  as  muc^h  overload  for  a 
short  period  as  a  direct-current  series-motor. 

The  weight  of  a  loaded  crane  is  about  1-5  times  to  twice  the  weight 
of  a  crane  without  load.  By  the  same  line  of  reasoning  as  used  in  the 
paragraph  above,  an  induction  motor  for  bridge  service  will  have  to 
be  geared  about  1-15  times  as  high  as  the  direct-current  motor.  On 
bridge  service  the  livc-minutc  maximum  load  test  is  much  more 
important  than  on  trolley  scr.vice,  because  apoortrix-k  or  bad  align- 
ment of  bridge  is  liable  to  cause  the  horse-power  to  lie  excessively 
higli  in  certain  jiarts  of  a  building.  For  these  two  reasons  it  is  fre- 
quently advisable  to  use  an  induction  motor  -whose  rating  is  1-33  to 
1  -50  times  the  rating  of  a  direct-(!urrent  motor. 

Example  of  Bridge  Molar. — Take  a  bridge  whoso  data  arc  : 

Rated  travelling  speed  — 300  ft.  per  minute. 

Weight  of  fully-load<Kl  crane=  100,000  lb. 

Rolling  friction  factor^O-015  for  usual  track,  and  0025  for  one 
bad  spot. 

Efficiency =0-90. 


Time  for  a3celerating=5  seconds. 

The  authors  show  that  151  h.p.  wdl  be  required  to  propel  thfr 
usual  load,  and  that  31-4  h.p.  will  be  required  at  starting. 

For  alternating-current  the  motor  must  be  able  to  stand  52-5  H.p. 
for  five  minutes,  and  its  rating  must  be  15-1  x  2-5  or  37-8  H.p.  or  more. 

For  direct  current  the  motor  must  be  able  to  stand  for  five  minutes 
a  torque  of  3-3  times  the  torque  which  the  motor  delivers  at  15-1  H.p., 
and  its  rating  will  be  about  2-5  times  this  torque.  Such  a  motor 
would  be  found  by  reference  to  its  speed  torque  curve  to  be  rated 
about  28  H.p. 

The  extreme  test  which  this  motor  must  meet  occurs  when  the  craae 
must  be  started  on  a  bad  spot  in  the  track.  The  propelling  horse- 
power at  this  point  is  shown  to  be  25-2  h.p.,  and  the  torque  required 
for  acceleration  will  then  be  3-95  times  the  torque  which  the  motor 
delivers  at  15-1  h.p.  The  motor  must  be  able  to  do  this  occasionally 
without  breaking  down. 

Direct-carrent  Hoist  Motor  Control. — In  the  choice  of  control  for 
hoist  motors,  the  principal  factors  to  be  considered  are  whether  to 
use  manual  or  magnetic,  straight  reversible  or  dynamic  braking,  and 
the  capacity  and  ohmic  values  of  the  rheostat.  | 

The  choice  of  manual  or  magnetic  control  depends  primarilj'  on  the 
size  of  the  motors  and  the  severity  of  the  service,  although  in  many 


Fig.  2. — Spbed-Toeque  Curves  of  a  D.C.  Series  Motor  operated- 

BY  A  Dynamic  Braking  Controller. 

(Curve  lAshows  effect  of  connecting  resistance- in  parallel  as  well  as 

in  series  with  the  motor. ) 

cases,  magnetic  control  is  u.scd  to  prevent  careless  operators  from, 
abusing  the  equifment  where,  with  a  reasonably  careful  operator, 
manual  control  would  be  satisfactory.  Reliability  and  reduced 
maintenance  charges  result  from  tlie  use  of  mii^netic  control  while 
the  operator's  work  is  lighter  on  account  of  the  small  weight  and 
easy  o|)cration  of  the  master  controllers. 

A  knowledge  of  the  speed-torque  curves  of  the  motor  when  con- 
trolled by  a  straight  reversible  controller  and  by  a  dynamic  braking 
controller  is  valuable  in  deciding  which  typo  to  use. 

The  curves  (Figs.  1  and  2)  show  the  torque  and  corresponding 
speeds  of  a  series  motor  when  connected  directly  to  the  lino  and  also 
when  comiected  to  the  line  through  a  controller  with  definite  values 
of  resistance  in  series.  Tlie  dynamic  braking  curves  (lower  curves 
of  Fig.  2),  and  curves  1a  of  Figs.  1  and  2  show  the  speed-torquo 
relations  with  definite  values  of  resistance  both  in  series  tuid  in 
parallel  with  the  motor. 

It  will  be  seen  that,  in  the  hoisting  direction,  both  controllers  give 
the  same  charncterisi  ics.  The  principal  features  to  be  obtained  when 
hoisting  are:  (n)  low  torque  on  the  first  point;  (b)  slow  speeds 
with  light  loads,  and  (r)  current  peaks  M'hich  the  motor  will  safely 
Htand.  The  controllers  shown  on  the  curves  give  fmui  60  to  70  per 
cent,  torque  (Ml  the  first  jxjint  at  standstill,  and  the  horizontal  dotted 
lines  show  the  peaks  obtained  when  accelerating  a,  lood  requiring 
HO  per  cent.  tor(|uo. 

In  lowering  with  the  straight  reveraiblp  controller  the  same 
speed -torque  curves  are  used  as  in  hoi.sting.  the  speed  niid  toiipic.  of 
•  ■iiur.-ic.  being  rcver.'-ed  as  the  motor  is  working  against  the  friction, 
of  llic  mechanical  load  brake.     This  friction  is.  at  hesl.far  from  con- 
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stant,  and  hence  it  is  difficult  to  obtain  definite  slov>-  speeds  in  the 
lowerins  direction.  . 

With'the  dvnamic  braking  controller  the  speed  of  lowering  depends 
on  the  weight  of  the  load  and  the  electrical  resistance,  in  the  dj-namio 
braking  circuit.  The  load,  in  any  one  case,  being  constant,  the  speed 
can  be  controlled  to  a  nicetv  bv  varying  the  resistance  in  the  braking 
circuit.  In  the  controller  shown  in  the  curves  (Fig.  2)  the  circujts 
are  so  arranged  that  both  power  and  braking  are  obtained  on  each 
lowering  curve  depending  on  which  the  load  demands.  For  instance, 
on  point  1  lowering.  35  per  cent,  torque  tending  to  lower  the  hook 
is  applied  at  standstill.  Should  the  controller  he  left  on  this 
point  and  the  load  be  hea\T  enough  to  overhaul  the  motor,  it  would 
accelerate  on  eur\-e  1.  until  the  power  torque  passes  through  zero  and 
changes  to  d^-namic  braking  torque.  Acceleration  continues  until 
the  braking  torque  equals  that  due  to  the  pull  of  the  load  at  which 
time  acceleration  ceases  and  the  load  travels  down  at  the  speed 
reached.  For  instance,  if  a  load  exerting  a  pull  equivalent  to  25  per 
cent,  braking  torque  is  being  lowered,  the  speed  will  become  constant 
at  31  per  cent,  on  the  first  jwint,  at  53  per  cent,  on  the  -second  pomt, 
and  will  reach  a  speed  of  179  per  cent,  on  the  last  point.  If  a  light 
hook  is  being  lowered  it  will  not  overhaul  the  motor  and  power 
torque,  probablv  25  per  cent,  will  be  required  to  lower  it  against 
the  friction  of  the  crane.  The  vertical  dotted  line  through  25  per 
cent,  power  torcjue  shows  the  speeds  obtained  on  each  point.  From 
this  it  can  be  .«een  that  for  every  torque  value  there  is  a  fixed  positive 
speed  on  each  cur\e.  With  proper  operation  the  solenoid  brake  is 
called  ujwn  to  stop  the  load  only  from  the  speeds  obtained  on  curve 
Xo.  1,  thus  making  its  duty  light. 

An  a<lditional  refinement  of  control  in  the  hoisting  direction  can 
be  ol)taine<l  l«y  shunting  the  motor  with  a  rheostat  on  the  fir.st  point 
of  either  straight  reversible  or  d>-namic  braking  control.  Tliis 
changes  the  speed  torque  curve  from  No.  1  to  No.  1a  (see  Figs.  1 
and  2).  which  gives  slower  and  more  stable  speeds  than  curve  No.  1. 

With  straight  reversible  control  a  mechanical  load  brake  and  a 
one-half  torque  sfjicnoiil -operated  brake  are  necessary  for  lowering, 
while  with  djTiamic  braking  the  mechanical  load  brake  is  omitted 
and  a  solenoid  brake  capable  of  retarding  twice  the  actual  full-load 
lowering  torque  is  required. 

An  additional  increa.se  in  the  reliability  of  dynamic  braking  control 
can  bo  obtained  by  using  a  double  trolley  in  the  djTiivmic  braking 
circuit ;  and  also  by  using  two  solenoid  brakes,  one  on  the  motor 
shaft  and  one  on  the  back  shaft — each  capable  of  holding  from  1-25 
to  1-5  times  the  a-tiial  full-load  lr)Wering  torque. 

On  verj-  important  cranes  such  as  hot  metal  cranes,  a  fly-ball 
governor  can  bo  added  which  will  set  the  brakes  if  the  speed  becomes 
dangerous. 

For  convcnionco  it  has  been  found  expedient  to  divide  rheostats 
into  two  i-lnvt-n  ON  regards  heat  dissipating  capacity.  One  may  be 
caltnl  a  ninnilttrd  duty  rheoslal  ;  the  other  a  heavy  duty  rheostat,  the 
Ji"   -  '     -  •    I  twi,.<.  tlie  capacity  of  the  former. 

tho  olMjve.  wo  have  the  following  types  of  control 
fr  !.-ft  :   fn)  .Manual  ;  (4)  magnetic  ;  (r)  straight  rever- 

(■'  iiii-iil  loiwl  brake  and  one  solenoid  brake;    (</) 

il  <!  on<-  wilcnoiil  brake;    (c)   dynaMili:    braking 

»  .1,1-h;    (/)  dynamic  braking  with  two  solenoid 

b-  ■  'd  limit  ;    (g)  slamlard  duty  rheostats  ;    (h) 

I  ■  iji  rriMqiing  speed  resistance  in  parallel  with 

Iji  ■  |iing  Hpeed  rcsiHtancc'. 

>rilrol  whi<'h  tho  writers  Imliuve  is  txist  adapted 
t-  (  r-ram-H  given  in  tho  fimt  part  of  this  article. 

Ijntci  current  littdgr  and  Trolley  Control. — As  noltlior  dynamic 
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braking  or  solenoid  brakes  are  u.sed  to  any  extent  on  the  bridge  and 
trolley  motions,  the  control  naiTows  down  to  straight  reversible, 
either  manual  or  magnetic.  Kefined  speed  control  is  not  usually 
required,  but  as  plugging  is  used  for  stopping  the  trolley  and  often 
the  bridge  as  well,  the  rheostat  must  have  sufficient  resistance  to 
limit  the  phigging  torque  to  a  .safe  value.  An  inspection  of  the  curve 
Fig.  1,  which  is  applicable  to  motors  up  to  about  25  H.p.  shows  that 
if,  when  running  at  100  per  cent,  speed  on  curve  5,  the  controller  be 
plugged  to  curve  1,  the  torque  will  be  about  184  per  cent.,  tending 
to  stop  the  motor.  For  larger  motors  the  torque  on  the  first  point  at 
standstill  should  be  about  50  per  cent. 

For  manual  control  on  bridge  and  trolley  motions,  the  current 
peaks  which  the  motor  will  stand  determine  the  minimum  number  of 
control  points.  The  first  point  should  provide  a  high  resistance  for 
plugging  and  is  not  considered  an  accelerating  point. 

For  magnetic  control,  the  number  of  automatic  accelerating  points 
is  also  determined  by  the  current  peaks  which  the  motor  will  stand 
while  the  number  of  hand-controlled  steps  which  should  be  used 
depend  on — first,  the  condition  of  the  track,  whether  wet,  dry,  dirty 
or  oily  ;  second,  windage,  on  outside  cranes  ;  third,  the  delicacy  of 
control  required  for  the  work ;  fourth,  external  loads  to  be  dragged 
around,  such  as  cars,  &c.  ;  fifth,  variable  grade  on  track  and  tight 
places  ;  sixth,  final  free  riuming  speed. 

It  is  difficult  to  make  hard  and  fast  recommendations  for  all  of  the 
above  conditions,  but  as  a  kind  of  guide  it  can  be  stated  that  one 
step  hand-control  should  not  be  used  except  where  all  of  the  above 
conditions  are  most  favourable  and  where  the  fijial  free  rumiing  speed 
is  not  over  75  ft.  per  minute.  Two  steps  of  hand-control  will  cover 
the  same  conditions  as  one  step  of  hand-control,  except  that  a  free 
running  speed  as  high  as  300  ft.  per  minute  could  be  used. 

Where  all  of  the  conditions  are  severe,  it  becomes  necessary  to 
use  three  or  more  hand-controlled  steps ;  first  hand-controlled  step 
to  give  a  light  torque  for  moving  the  crane  when  unloaded  ;  second 
hand-controlled  step  to  give  more  torque,  just  barely  sufficient  to 
start  the  crano  with  the  heaviest  suspended  load  ;  third  step  of 
hand-control  to  give  a  torque  just  inside  the  slipping  point  of  the 
wheels  on  a  wet  track  ;  fourth  step  of  hand  control  to  give  a  torque 
just  inside  of  that  required  to  slip  the  wheels  with  a  good  dry  track  ; 
fifth  step  of  hand-control  to  accelerate  it  to  full  speed. 

Unless  the  first  point  contains  sufficient  resistance  to  limit  the 
current  to  a  safe  value  when  plugging  from  full  speed,  an  additional 
point  must  be  added  to  obtain  this  resistance.  A  foot  brake  is  often 
used  on  the  bridge  motion  and  this  removes  to  some  extent  the 
necessity  for  a  plugging  pomt.  Tho  capacity  of  the  rheostats  for 
bridge  and  trolley  motors  should  be  the  same  as  that  of  the  hoist 
motor. 

Alternating-current  'Hoist  Molar  (  ontrol. — The  ordinary  practice 
at  the  present  time  is  to  use  either  a  manual  or  a  magnetic  controller, 
a  mechanical  load  brake  and  a  solenoid  brake,  which  is  set  to  retard 
with  50  per  cent,  of  the  rated  motor  torque.  Manual  controllers  are 
generally  used  for  hor.sc-iiowci-.s  up  to  100  imless  the  service  is  so 
severe  as  to  cause  undue  expense  for  maintenance,  in  which  case  it  is 
advisable  to  use  magnetic  control  above  50  n.r. 

In  order  to  obtain  refined  speed  control  with  alternating  current 
crane  lU'jtors,  it  is  necessary  to  work  the  motor  not  above  35  or  40 
por.cent.  of  its  maximum  breakdown  torque.  It  is  necessary  to  have  a 
sufficient  number  of  controller  steps,  so  that  the  change  in  speed  or 
tonjuo  from  one  stej)  to  anotluir  will  not  be  too  violent.  It  is  neccs 
sary  to  have  good  smooth  running  pears  on  the  crane,  a  smouih 
operating,  reliable  mechanical  load  brake,  and  a  smooth  sottiiii;. 
(|uick-oporating  solenoid  brake.  It  is  also  noce.ssiiry  to  provide 
Hulbciontly  low  tonpie  on  llie  first  stoi)  of  tho  controller,  so  as  not  lo 
jerk  a  light  load  too  violently. 

Fig.  3  shows  the  sixjed-torque  curves  of  lui  eight-point  controllii . 
which  gives  50  per  cent,  starling  torque.  Fig.  4  shows  similar 
curves  for  a  12-iKiinl  contiiilliM-,  giving  25  ]ier  cent,  starting  toi(|ii<' 
A  careful  examination  of  llicsc  curves  will  show  that  the  conliollcr 
in  Fig.  4  will  give  far  snmollicr  results  than  that  in  l'"ig.  3,  ami 
for  certain  classes  of  diilv  the  diaracteristics  shown  in  l""ig.  4  arr 
necessary.  Il  is  iKissilile  U>  gel  m  delicate  conliol  from  that  shown 
in  Fig.  4  with  a  <'ranc  geared  for.  40  ft.  per  minute,  as  it  is  from 
l'"ig.  3  with  a  crane  geiiied  for  20  ft.  jier  minute,  and  it  is  jiossiliK 
lo  handle  ii  miicli  lighter  load  by  thai  shown  in  Fig.  4  than  l>\ 
I'"iK.  3  without  undue  Hhook  at  Htarliiig.  I'ig.  5  bIuiwh  an  eiglil 
jmiiit  controller  which  is  used  in  I'oniieeliiin  with  .sulficicnt  pci 
iiiaiient  external  rotor  resistani'o  t<i  give  not  over  H5  per  cent,  full 
s|i(iud  >>ii  full-loud  torque.  This  cdntroller  is  also  laid  ciut  to  giv(^  '-'.> 
jH-r  cent.  toi-i|U(i  a(  slandslill.  I''ig.  5  will  give  about  as  rclinril 
speed  ciintnil  on  a  ci'anu  geareil  for  30  ft.  per  iiiiiiiilc  as  will  Viii  I 
on  a  eriine  geared  for  40  fl.  jmr  minute. 

If  an  btduetjoM  motor  is  thrown  directly  on  llic  lim'  willi  ils  nli|. 
rings  Blnirl-cinuiliMl   by   llii iidoller    it  will  exert  only  almiK    .>ii 
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to  75  per  cent,  of  its  maximum  starting  torque  and  will  take  about 
six  times  its  full-load  current  from  the  line.  Such  a  S[)eed-torque 
curve  is  8  of  Fig.  3.  If  the  proper  resistance  is  in  the  rotor  circuit 
when  the  motor  is  comiected  to  the  line,  maxim'jm  starting  torque 
will  be  exerted  as  in  curve  8  of  Fig.  ,5,  and  only  about  three  times 
full-load  current  will  be  taken  from  the  line.  It  is  all  right  to  turn 
the  controller  of  Fig.  3  to  step  or  curve  8  after  the  motor  has  attained 
60  per  cent,  speed  or  more,  but  imtil  that  speed  is  reached  the  nntor 
is  working  disadvantageously  if  on  this  curve. 

The  above  explains  the  advantage  of  having  a  permanent  rheostat 
in  the  rotor  circuit  so  that  the  motor  will  always  start  eificiently  no 
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Per  Cent.  Speed, 
Fig.  3. — Speed-torque Cukves  of  .4  WoTraD-ROTOR Induction-  Motor 
Operated  by  an  S-point  Controller  ;  50  pek  cent.  ST.iRTiNG  Torque 
ON  FiR.ST  Point. 


and  if  the  load  is  fairly  light  after  the  motor  is  up  to  speed.  Fig  6  is 
really  more  efficient  than  Fig.  3.  On  the  other  hand,  if  starting  is  a 
small  part  of  the  work  of  the  motor  and  if  hea\-j-  load.';  are  to  be- 
hoisted  more  frequently  than  light  loads.  Fig.  3  will  be  more  efficient 
than  Fig.  6. 

Cr?.nes  of  classes  4  and  5  are  very  similar  to  classes  3  and  2  respec- 
tively. 

Alternating-current  Trolley  and  Bridge  Motion  Control.— M&ny  of 
the  problems  in  bridge  and  trolley  motion  control  are  similar  to  those 
in  hoist  motion  control.  However,  as  a  rule  the  requirements  for 
refined  speed  control  are  not  stringent— 50  per  cent,  torque  on  the 


Per  Cent.  Speed. 

Fig.  5.— Speed-torque  Curves  of  a  vvound-rotorInductionMotok 
Operated  by  an  8-point  Controller  ;  25  per  cent.  St.artino  Torque 
ON  First  Point;  Permanent  External  Eotor  Resistance. 


matter  how  quickly  the  controller  is  turned  on.  A  careless,  ignorant 
or  hurried  operator  is  quite  liable  to  damage  a  motor  and  controller 
like  that  of  Fig.  3  by  operating  it  too  rapidly.  A  careful  operator, 
of  course,  need  not  damage  the  motor  even  when  the  permanent 
rheostat  is  not  u.»ed. 

A  further  advantage  of  this  expedient  will  be  seen  by  examining 
Fig.  5,  which,  as  above  pointed  out,  enables  an  eight-point  con- 
troller to  compare  more  favourably,  as  to  refinement  of  control,  with 
the  J2-point  controller  in  Fig.  3  than  would  be  the  case  if  this  per- 
manent resistance  were  not  used. 

A  direct  comparison  between  Fig.  3  and  Fig.  6  will  show  two 
eight-point  controllers,  each  of  which  gives  50  per  cent,  torque  at 


lli-st  point  of  the  controller  is  usually  sufficiently  low.  An  eight- 
point  controller  up  to  30-H.p.  and  11 -point  controller  above  30-H.p. 
give  sufficient  refinement.  It  is  on  the  trolley  and  bridge  motion 
more  than  anywhere  else  that  the  most  advantages  and  the  least 
disadvantages  of  using  a  permanent  rotor  resistance  appear.  Rheo- 
stats, as  a  rulo,  should  be  as  heavy  on  trolley  an:l  bridge  service  as 
they  are  on  hoist  service. 

The  trolley  motion  is  stopped  by  means  of  plugging  the  motor, 
and  the  bridge  motion  is  usually  stopped  by  means  of  a  foot  brake 
or  by  plugging  the  motor.  Xo  solenoid  brakes  are  required  on  this 
service  unless  they  are  used  in  connection  with  limit  switches  to  stop 
the  motion  of  the  crane  at  each  end  of  travel,  or  to  stop  the  motion 


— 

.^ 

280 

" 

■~~~^ 

<:--' 

"^ 

■~^ 

N 

240 

"* 

K, 

\ 

\ 

12 

-~, 

•V, 

N 

\ 

^ 

X 

\ 

sll 

\ 

2[ 

--J 

^ 

N 

s. 

10 

s, 

\ 

S 

1 

K    160 

■^ 

^ 

"x 

V 

N 

N 

k 

'\ 

^ 

k 

s9 

N 

S 

\ 

\ 

t    120 

^ 

r~- 

^ 

\ 

N 

\ 

\ 

^ 

' 

< 

^ 

V 

s 

\ 

\, 

\ 

80 

~ 

-~. 

^ 

^ 

■^ 

\ 

\ 

\ 

\ 

U. 

, 

■~" 

-^ 

■^ 

■^ 

^   N 

\\ 

\ 

= 

^ 

■— '-^!^ 

■4^"-^-— iT'-^^^-ir^^^ii^^ 

^^\\ 

\ 

— -2, 

rfi—^irrr::^^:::::;::^^:::^:;^ 

:^::^x^\\\| 

0 

1| 

— 

— 

= 

— 

^ 

^ 

^ 

^ 

10 


20        30 


40 


50        60 


7J 


90 


100 


Per  Cent.  Speed. 
Fig.  4. — Speed-torque  Curves  op  a  Wocnd-rotor  Induction  Motor 
Operated  by  a  12-point  Controller  ;  25  per  cent.  Startinq  Torque 
on  First  Point. 
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Ol'EB.lTED  BY  AX  8-rOINT  CONTROLLER  ;    50  PER  CENT.  St.VRTINO  ToBQl'E 

ON  First  Point  ;   Permanent  External  Rotor  Resist.\nce. 


starting.  In  Fig.  6  a  permanent  resistance  is  used,  and  it  is  never 
possible  to  get  more  than  85  per  cent,  of  full-speed  when  full  torque 
is  being  exerted,  whereas  in  Fig.  3,  !)5  per  cent.  i)f  full-si^ced  could  be 
obtained.  However,  there  is  practically  no  ditlerencc  in  speed  when 
a  20  ]ier  cent,  load  is  being  hoisted.  The  speed  control  of  Fig.  6  is 
somewhat  more  refined  than  Fig.  3,  and  the  danger  of  too  quick  a 
start  is  entirely  removed.  The  efficiency  of  starting  by  Fig.  C  is 
greater  than  the  efficiency  by  Fig.  3  if  the  oi)erator  is  jirone  to  turn 
on  power  too  rapidly.  Therefore,  if  the  controller  is  to  be  used 
principally  for  starting  as  in  the  case  of  trolley  and  bridge  motion. 


of  the  crane  »  hen  jiower  fails.  The  retarding  torque  of  sunli  solenoiil 
brakes  should  be  isoinowhen'  between  25  and  ."lO  i)er  cent,  of  the  r.ite<t 
motor  torque.  If  the  solenoid  brake  exerts  loo  powerful  a  torcjue, 
the  shook  of  stopping  by  means  of  it  will  be  objectionable, 

•Prolerliir  /V/Tfi/rci.— Regartlless  of  whether  raigiiotic  or  dninv. 
control  is  used,  the  protective  equipment  should  be  concentrated 
in  the  operator's  cab,  and  n  double- pole  emergency  switch  for  opeji- 
ing  the  main  line  circuit-breaker  .should  lie  mounted  in  a  prominent 
place  directly  in  front  of  the  operator  and  within  easy  reach. 

t'omplete  overload  i)rotor>tion  should  le  affordcrl  even  thotigh  one 


no 
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hne  becomes  accidentallj-  grounded,  and  to  accomplish  this  there 
most  be  a  circuit-breaker  contactor  and  an  overload  relay  in  each 
side  of  the  incoming  power  supply. 

No-voltage  protection  should  be  afforded  which  means  that  the 
circuit-breaker  contactors  should  drop  out  on  failure  of  power,  but 
most  not  close  on  return  of  power  until  a  button  is  pushed  by  the 
•operator. 

Fig.  7  shows  a  protective  panel  wiring  diagram  for  a  five-motor 
direct-current  crane  and  Fig.  8  shows  similar  connections  for  an 
alternating-current  crane.  The  line  switch  disconnects  all  electrical 
equif  ment  on  the  crane  from  the  source  of  power.  It  should  he  pro- 
vidcJ  with  a  ""lock-out  clip,"  enabling  it  to  le  locked  open  with 

ToUne 


THE  PROTECTION   OF   ELECTRICAL   INSTALLATIONS 
AGAINST  SURGES.* 
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Separate  Unes  to  Motors. 


Ccnonon 
Line  to 
Motors. 


Eimr^Sfi. 


Kic.  7. — WiKncG  DucBAM  of  a  Complete  D.C.  PROTEcrrvE  Panel  fob 

A  FiVE-MuTOR  CraSE. 


•  riu-.     Ill  thus  way  several  workmen  can  ba 

ille  making  repairs.     Two  single-pole  line 

•-  insure  l)oth  sides  of  the  line  being  open, 

j.i-  .ire  connected  in  multiple,  and  are  then  con- 

th  all  the  overload  relays.     A  common  overload 

•ne  side  of  the  line  while  each  motor  has  its  own 

.1  rela^'in  the  other  side  of  the  line.    This  arrange- 

'.-(■tinn  rr>earr)Ie8aof  grounded  circuits  with  a  mini- 

'ivs  are  reset  by  gravity  after  an  over- 

'.11  connected  in  series  and  are  wired 

iiit-breakcr  contactors.     This  control 

t-  Mirci  t'j  thv  Imt  =:Je  of  one  circuit -breaker  contactor  and 

m'ltor  lide  of  the  other  contactor,  hence  when  the  contactors 
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Linutte  Lint»U  Lint*  to  Lineitg  Lines  to 

tbtormi       llatorfnl        Motor  N93..    Motor /tU.        Motor  N^S. 

Fw  «.•   Wiaisu  l>i4<i»«M  or  a  CoMrtvTB  A.C,  I'iiotkitivk  Pankl  run 

A  KlVk.MuTullC'lU»l. 


'ijiMi  »flrr  titp  mUy  rrnntJi  by  gmvity  since  tin? 

•  >*ir  nwn  'ontfnl  cirruit.     A  rcnot  punh  button, 

'•>iilA<-t<>r,  miiiit  1h)  piMhiHl  by  the 

•  ill.rr  Ml  iivi-rloiui  or  a  Ium  o(  volt- 
nr  >wit<'h,  no  (hat  it  inn  b«i  iliwoii- 

•  till'  rmrt  of  llii>  motofii  on  lhi>  iTutwi 
lixoiiiioHInK  •witrhrx  laoUIUlt«  lliu 

-    ..;  .  4... 
KM  With  (nil  maKtiotlr  rtinlnil,  tho  ptolcc 
•■nn    »n-  t'r  .-,.l.ttflnn  ..f    .  .■!,,  ,11  u\.\\   fur 


I.  Xatcre  of  Stikges  rs  Industklal  Electrical  Installations. 

1.  It  is  necessary  to  distinguish  between  veritable  surges  and 
dangerous  rises  of  voltage. 

2.  I'nder  the  latter  heading  must  be  classed  increases  of  voltage 
of  relativeh'  long  duration. 

3.  Dangerous  rises  of  voltage  are  generally  caused  by  reciprocal 
actions  between  different  parts  of  an  installation  when  it  is  not  in  its 
normal  condition,  e.g.,  unipolar  connection  or  earth  connection  {see 
§  i).  In  such  cases  oscillatory  circuits  are  formed  that  may  be  in 
resonance  with  harmonics  of  the  fundamental  frequency  as  low  as 
the  third  and  fifth  and  the  oscillations  will  continue  until  the  normal 
circuits  are  established. 

4.  Oscillations  of  far  greater  frequency  may  be  occasioned  by 
accidental  earths  (arcing  grounds)  and  experience  shows  that  the 
consequences  of  such  accidents  are  more  serious  with  underground 
cables  than  with  aerial  conductors 

5.  Oscillations  arise  on  the  opening  and  closing  of  circuits  and 
particularly  in  circuits  containing  inductance  or  localised  capacity, 
or  a  combination  of  both.  These  oscillations  are  generally  of  short 
duration  owing  to  the  presence  of  large  damping,  but  nevertheless 
may  damage  parts  of  the  installation  on  such  occasions  as  the 
switching  on  of  static  transformers  or  the  stators  of  asynchronous 
motors. 

6.  Such  oscillations  of  very  high  frequency  are  also  possible  with 
the  circuits  in  their  normal  running  condition  when  they  are  affected 
by  high-frequency  atmospheric  discharges  or  shock  excitation,  e.g., 
by  surges  with  steep  wave-fronts,  if  protective  condensers  are  used  in 
combination  with  unslnmted  inductances.  It  is  probable  that  the 
breakdown  of  the  insulation  of  large  high-tension  transformers  may 
be  duo  to  causes  of  this  nature. 

7.  The  condition  classed  as  a  veritable  surge  is  of  a  transitory 
nature  and  the  rise  of  voltage  produced  is  of  a  very  short  duration, 
in  tho  case  of  alternating-current  circuits  only  a  small  fraction  of  a 
period  of  the  supply  frequency. 

8.  These  surges  are  generated  by  sudden  disturbances  of  the 
equilibrium  of  the  circuit  and  may  be  («)  of  internal  origin  caused 
by  switching  operations,  short-circuits,  earths  or  sudden  changes  of 
load,  or  (6)  of  external  origin  caused  particularly  by  transitory 
atmospheric  phenomena. 

9.  Analysis  shows  that  this  kind  of  surge  has  a  time  iuid  a  space 
variation  and  the  space  distribution  at  any  given  instant  is  known 
as  the  form  of  the  surge. 

10.  The  necessity  of  representing  the  propagation  of  this  tjiJe  of 
surge  in  a  simple  mathematical  manner  Ici'.ds  to  the  conception  of 
travelling  waves  and  of  wave  reflection,  and  the  phenomena  specified 
in  §  8  may  be  interpreted  as  follows  : — 

(a)  Surges  of  internal  origin  arise  from  sudden  increase  or  decrease 
of  the  electromagnetic  field  of  the  circuits.  They  are  accompanied 
by  tho  simviltaneous  ajij^carauce  of  a  charging  wave  and  a  discharging 
wave  starting  from  the  i)oint  whore  the  disturbance  was  produced 
end  travelling  in  opiwsito  directions  along  the  lijic  according  to  tho 
laws  of  free  oscillations.  Those  waves  have  a  very  steep  wave  front, 
i.e.,  very  large  P.D.  may  exist  between  points  on  the  line  that  are 
close  to  each  other.  The  magnitude  of  the  rise  of  voltage  depends 
on  the  line  voltage  anil  cannot  c.xcectl  twice  the  line  voltage  miless 
reooname  phenomena  occur. 

(6)  Surges  of  external  origin  arise  from  time-  and  space- variations 
in  the  I'.D.  existing  in  tho  terre.strial  electric  field.  The  charging 
waves  have  the  character  of  travelling  waves  as  described  above,  and 
arc  HU|H'r|X).Ke(l  U|m)U  the  electric  state  of  tho  supply  system, 
travelling  acconling  lo  the  lawH  of  the  free  oscillation  of  the  system 
coin[K>Kc(l  cf  the  supply  system  and  earth.  The  magnitude  of  tho 
ri»o  in  volt4tgu  produced  ami  the  energy  of  tho  wave  motion  depend 
wilcly  on  tho  chnrai'lcr  of  the  electric  field  and  the  position  of  tho 
HupplvBystem  in  thai  lield.and  are  independent  of  tlie  supply  voltage, 
anil  the  rJM'  of  voltage  may  reach  several  times  tho  value  of  the  .supply 
voltage. 

I'eriodii"  varintionH  in  the  P.D.  existing  in  the  earth's  field  will 
cauM)  poriodie  ehargoH  aiiil  diHchargoH  of  tho  8upi)ly  system  luid  high- 
frequency  om-illalioiiH  may  result. 

II.  It  JM  aliK)  poHMiblo  that  metoorolugical  phenomena  nuiy  induce 
ntnlic  ehnrgeii  in  aerial  lint's  which  may  ho  dissipated  slowly  without 
ODcillalicinM.     Allliciugh  not  partaking  of  the  nature  of  a  surge  such 

♦  Alwlrmt  o(  n  lt<'|Mirl  of  u  ConiinittiHi  nppniiitt'd  by  the  Sc^hwoizer. 
KlrklrnliM  liii.  VVm'iii  mill  Vrrbniid  Srhwcl/i-r.  Kli-nlri/iiiilKwcrkc.  Tho 
Hepiiri  n|.|.  nr>  In  <h"  "  Hiillelin  "  (No.  «  i«(  1111(1)  of  the  Sihwoizer. 
Klcktroi..  ht.  VVrr-i  •. 
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charges  may,  if  the  insulation  of  the  lino  is  good,  produce  diffciences 
of  potential  between  the  line  and  earth  greater  than  the  values  under 
normal  running  conditions.  By  superposition  of  these  P.D.  on  the 
normal  state  dangerous  rises  of  voltage  may  ensue. 

12.  We  will  designate  as  primary  voltage  rises  the  dangerous 
voltages  that  arise  directly  from  the  disturbance  of  the  original  state 
of  equilibrium  of  the  energy  in  a  line  (see  §§  4,  5  and  8).  The.se 
voltage  rises  may  cause  the  appearance  of  secondary  voltage  rises, 
the  amplitude  of  which  is  greater  than  that  of  the  jirimary  rise  through 
reflection  or  the  e.xcitation  of  local  oscillating  circuits. 

13.  The  actual  voltage  rises  produced  are  often  the  result  of  a 
chain  of  disturbances  originating  in  a  primary  voltage  rise  that  maj- 
not  have  been  noticed  directly. 

II.  Protection  Against  Surges  by  the  Design  of  the  Installa- 
tion AND  BY  THE  USE  OP  SPECIAL  PROTECTIVE  DE\^CES. 

14.  The  best  practical  protection  against  surges  consists  in  taking 
the  steps  necessary  to  hinder  the  production  of  initial  disturbances, 
and  the  installation  of  protective  devices  is  only  justifiable  where 
this  means  has  been  found  to  fail. 

15.  Dangerous  rises  of  voltage  (§  3)  may  be  prevented  if  it  is 
ensured  that  oscillating  circuits  (§§  3,  4,  5  and  6)  cannot  be  formed 
in  any  state  of  the  supply  circuit.  This  condition  cannot  be  fulfilled 
for  all  parts  of  a  heavy  current  system. 

16.  Oscillating  circuits  may  be  rendered  harmless  by  the  insertion 
of  damping  resistances.  For  example,  by  earthing  the  neutral  point 
through  a  resistance  in  the  case  of  §  4,  or  by  introducing  resistances 
in  circuit  with  the  switches  in  the  case  of  §  5. 

17.  The  magnitude  of  the  surges  produced  by  switching  operations 
depends  on  the  quantity  of  energy  liberated  thereby.  The  devices 
employed  for  the  protection  of  switchgear  (reduction  of  short-circuit 
power  by  reactances,  resistances,  relays  or  by  affecting  the  exciting 
current  of  alterantors)  may  be  considered  to  be  at  the  same  time 
protective  devices  against  the  production  of  surges. 

18.  When  all  measures  have  been  taken  (§§  15,  16  and  17)  to  pre- 
vent disturbances  of  internal  origin  from  arising  there  is  still  the 
possibility  of  the  line  being  subjected  to  external  distm'bances, 
mainly  of  atmospheric  origin.  The  primary  surges  due  to  such 
causes  usually  arise  in  and  are  propagated  by  overhead  lines. 

19.  It  is  impossible  to  prevent  such  disturbances  absolutely,  but 
they  may  be  modified  by  protective  measures,  such  as  the  planting 
of  trees.  j, 

20.  There  is  no  means  of  preventing  the  destructive  effects  to  lines 
■actually  struck  by  lightnmg.  It  is  advisable  to  install  lightning 
conductors  on  the  supports  of  Imes  particularly  exposed  to  lightning, 
but  this  measure  does  not  provide  a  certain  protection  to  the  inter- 
mediate sections  of  the  line. 

21.  The  dissipation  of  dangerous  static  charges  {§  11)  may  be 
effected  by  conducting  them  to  earth  through  resistances  or  react- 
ances with  iron  cores. 

22.  The  effects  of  sudden  variations  in  the  earth's  electric  field 
,(§  106)  may  be  reduced  by  suspending  an  earthed  wire  above  the 
transmission  line.  Theory  shows  that  such  a  wire  affords  some  pro- 
tection in  all  cases  and  that  it  is  practicable  to  reduce  the  voltages 

■  to  which  the  line  would  be  subjected  in  the  absence  of  the  earthed 
wire  by  30  per  cent,  to  50  per  cent.  The  screening  effect  of  the 
earthed  wire  is  qualified  by  the  fact  that  the  induced  voltages  in  the 
line  increase  with  the  height  of  the  poles  supporting  tlie  overhead 
wires. 

23.  Surges  travelling  along  a  line  do  not  necessarily  constitute  a 
danger  to  the  line  itself  if  the  insulators  are  so  designed  as  to  permit 
discharges  of  the  line  without  being  punctured.  Such  discharges 
at  the  insulators  diminish  the  oscillatory  energy  of  the  travelling 
wave  and  protect  the  plant  connected  to  the  line  to  a  certain  extent. 

24.  The  essential  problem  is,  therefore,  to  ])revent  surges  from 
leaving  aerial  lines  and  reaching  the  apparatus  or  machines  fed  by 
them.  This  may  bo  carried  out  by  placing  at  the  ends  of  the  lines 
apparatus  capable  of  reflecting  the  surges  back  on  to  the  line  or  of 
dissipating  the  surge-energy  by  transforming  it  into  heat  (§  28),  by 
radiation  or  by  discharges  at  the  insulators. 

25.  Surgos  whether  produced  by  internal  causes  (switching 
operations)  or  liy  external  causes  (atmospheric  effects  on  aerial  lines 
connected  to  the  .system)  are  more  liable  to  be  dcstr\icti\(!  to  under- 
ground cables  than  to  aerial  lines  connected  thci'elo.  Protection 
may  bo  afforded  by  moans  of  apparatus  cajmble  of  absorbing  as  far 
as  possible  tlie  <'norgy  called  into  play  by  a  disturbance  (§  28). 

26.  The  stiain  on  the  insulation  of  the  system  cau.sod  by  surges 
depends  on  («)  the  absolute  magnitude  of  the  surges.  (6)  the  value  of 
the  P.I),  at  the  point  under  consideration  (stcepnoas  of  wave-front), 
(r)  the  duration  and  frequency  of  the  strains. 

27.  The  absolute  value  of  a  surge  travelling  along  a  line  is  reduced 
when  the  wave  \mSKcs  from  a  conductor  of  a  given  "  chaniotoristic  " 


(surge  resistance)  to  a  conductor  of  smaller  ''  characteristic,"  e.g., 
from  an  aerial  line  to  a  cable.* 

28.  The  destructive  poner  of  a  surge  may  be  considered  to  be 
eliminated  when  its  whole  energy  has  been  transformed  into  heat  ; 
the  danger  to  any  piece  of  apparatus  fed  by  a  line  is  therefore  reduced 
according  as  the  portion  of  the  surge-energy  transformed  into  heat 
in  the  line  is  increased.  (Advantage  of  networks  of  cables  and  iron 
conductors  feeding  banks  of  transformers.) 

29.  The  principle  of  reflecting  surges  away  from  plant  at  the  end 
of  aerial  lines  (§  24)  does  not  entirely  harmonise  with  the  principle 
of  providing  for  the  absorption  of  energy  in  protective  devices  (§  25). 

30.  All  devices  with  a  valve  action,  such  as  spark-gaps,  horn 
lightning-conductors,  or  Giles  valves  are  suitable  as  a  protection 
agamst  surges  that  are  dangerous  on  accotmt  of  their  amplitude.f 
These  devices  are  provided  with  damping  resistances  for  a  two-fold 
object ;  firstly,  to  produce  a  damping  effect  by  transforming  the 
surge-energy  into  heat  without  reflection  and,  secondly,  to  limit  the 
magnitude  of  the  current  in  the  arc  so  as  to  prevent  the  affected 
circuit  from  being  automatically  cut  off.  The  use  of  this  type  of 
apparatus  is  limited  in  modern  installations  by  the  following  con 
siderations  : — 

(a)  In  high-tension  systems  (above  12,000  volts)  the  limitation  of 
the  arc  current  necessitates  resistances  of  such  a  value  that  only  a 
small  portion  of  the  surge-energy  can  be  transformed  into  heat  in 
them.  If  a  reactive  coil  is  used  the  greater  part  of  this  energy  is 
reflected  into  the  line. 

(h)  Spark-gaps,  particularly  if  they  are  used  in  combination  with 
reactances,  may  give  rise  to  secondary  surges.  But  as  these  con- 
ditions are  not  frequent  in  practice,  the  use  of  this  class  of  apparatus 
is  not  greatly  limited  by  this  fact. 

(c)  Surges  with  steep  ■nave-fronts  do  not  suffer  any  flattening-out 
of  theii'  front  if  spark-gaps  are  used  (miless  damping  resistances  are 
present).  On  the  other  hand,  choking  coils  placed  in  the  leads  to 
plant,  that  is  to  be  protected,  have  a  flattening  effect  on  the  wave- 
front  (§  31). 

31.  The  insertion  of  a  concentrated  inductance  between  the  aerial 
line  and  the  apparatus  to  be  protected  or  the  connection  of  a  con- 
denser in  parallel  with  the  line  at  the  same  point  has  the  effect  of 
diverting  surges  from  the  apparatus  to  be  protected  and  to  flatten 
out  their  wave-front  without  the  formation  of  a  spark-discharge. 
If  suitably  designed  these  devices  produce  a  less  harmful  form  of 
wave.  Combinations  of  choking-coils  and  condensers  act  in  this 
manner,  but  more  effectively.  This  mode  of  protection  is  independ- 
ent of  the  supply  voltage  ;  it  depends  only  on  the  character  of  the 
jjlant  to  be  protected  and  of  the  jjrotective  devices  themselves.  The 
following  circumstances  tend  to  limit  the  effectiveness  of  such  com- 
binations of  choking-coils  and  condensers  : — - 

(a)  An  appreciable  reduction  of  the  value  of  the  rise  of  voltage  is 
only  obtainable  with  this  class  of  apparatus  if  the  distance  over  which 
the  surge  is  distributed  does  not  exceed  a  definite  value  that  depends 
on  the  constants  of  the  apparatus  to  be  protected  and  of  the  pro- 
tective devices  themselves. 

(A)  Choking-coils  and  condensers  constitute  points  of  reflection  ; 
their  protective  effect  concerns  only  the  transmitted  wave  and  not 
the  reflected  wave,  which  is  thrown  back  with  increased  voltage  by 
the  choking  coils.  After  the  statements  in  §§  23  and  24  it  will  be 
seen  that  this  circumstance  is  not  of  great  importance  in  respect  of 
waves  reflected  back  on  to  aerial  lines. 

(c)  Choking-coils  and  condensers  absorb  the  energy  of  the  surge 
only  momentarily  without  any  appreciable  transformation  into  heat ; 
thei'e  is  no  actual  dissipation  of  the  siJrgc-euei'gy.   ' 

(d)  Combinations  of  choking-coils  and  condensers  may  constitute 
local  OS.  iljaling  circuits  when  acted  on  by  periodic  waves,  and  thus 
gixr  ii>r  I.I  large  resonani'c  voltages.  It  is  found  that  this  is  of  rare 
occMinii.  r,  and  so  the  use  of  this  combination  is  hardly  limited  by 
this  fact. 

32.  The  drawbacks  referred  to  under  §  31  (n)-(d)  may  be  avoiiU-d 
by  shunting  the  chokiug  coils  with  resistances  and  by  inserting 
resistances  in  series  with  the  condensers  (CamiJOS  system)- 

33.  The  flattening  out  of  steep  wave-fronts  and  the  protcctivo 
effect  indicated  in  §  31  may  be  assisted  to  any  extent  by  comiectuig 
several  choking-coils  in  scries  at  not  too  small  intervals. 

34.  Waves  tliat  have  been  rendered  harmless  by  some  protective 
device  ma\-  again  assume  a  dangerous  character  after  reaching  the 
a|)paratus  to  be  protected  if  they  are  reflected  by  inductances,  sucli 
as    current  transformers,     magnet-coils    of    circuit-bn-akcrs,    &c., 


•  The  "  oharactoristio  "  of  a  conductor  is  the  oxpros-sioii  \'L/C,  whom 
L  and  ('  denote  its  iiKhictniiro  and  oapacily  to  earth  i>or  unit  length. 

fThe  rpsistaiicos  roferivd  to  under  §21 — ci;..  wator-jcls  <-ould  nl.so 
nIToril  a  proleotioii  in  this  ca«o  if  their  ii\ngiiitnde  WTre  rho'cn  with  this 
end  in  view.  Their  diiuonsioiis  »-e.  Iiottvvor.  determii  cil  by  other 
oonsiUcratioiis  (§41). 
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forming  an  integral  part  of  such  apparatus.  The  shunting  of  these 
fnductanees  by  spark-gaps  or  by  resistances  ■weakens  such  reflections 
to  the  extent  of  rendenng  them  harmless. 

35.  The  secondary  surges  produced  by  primary  disturbances  may 
te  completely  avoided  if  the  free  energy  is  entirely  dissipated  in  the 
protective  devices.  This  is  of  importance  in  the  case  of  systems  of 
c  -b.'es  (««£§§  25  and  28). 

IIL  Practical  Advice  Concerseso  the  Protectios  of  Electric 

ISSTALLATIOSS  AGAIXST  SrRGES. 

36.  The  protection  of  electric  installations  should  be  carried  out 
according  to  the  principles  laid  down  in  Chapters  I.  and  II.,  and  on 
the  four  following  lines : — 

(a)  Preventive  measures  with  the  object  of  eliminating  as  far  as 
possible  the  disturbances  and  primarj-  accidents  that  can  occur. 

(6)  .-Vrraneement  of  the  protective  devices  so  as  to  give  the  surges 
a  form  as  harmles-o  as  possible. 

(c)  Measures  with  the  object  of  prevehting  the  formation  of  surges 
as  a  result  of  primary  disturbances  or  accidents. 

(rf)  Arrangement  of  particularly  exposed  parts  of  the  line  so  that 
they  may  le  able  to  offer  an  effective  resistance  to  the  increased 
Ktrains  to  which  they  are  likely  to  be  subjected  by  surges. 

37.  The  insulators  of  aerial  lines  should  be  constructed  so  that 
their  re-fixtance  to  puncture  is  greater  than  their  resistfnce  to  surface 
dlsch-irr''  ^ith  the  insulators  in  a  drj-  and  clean  condition.  The 
di.~  ■  .vhen  the  surface  of  the  insulators  is  damp  should 
be  r  .1-  voltage  that  can  exist  between  the  earth  and  the 
lin<--  •  '!iese  is  connected  to  earth.  The  strains  to  which 
the  insuUturn  niav  Ijc  exposed  by  repeated  surface  discharges  can  be 
moderated  by  the  use  of  metallic  protecting  rings  to  conduct  away 
the  arc  duK-harge.s. 

38.  The  discharge  voltage  of  the  insulators  of  indoor  lines  should 
be  greater  thnn  that  of  the  drj-  and  clean  insulators  of  neighbouring 
uDtdoor  liiH  _' )  I. 
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Tut.  I.— C»«  or  8rARS-r.Ar!i  with  Dahpino  Resistance  for  Voltages 
Vr  TO  ABOUT  6-10,000. 

,..i   ,f„  r.i  iiir..,  niny   be  suspended  above  aerial   lines 

i.«  the  magnitude  of  Hurge.s  of  almo.tpheric 

t  ^^^nm^'•t  |i-K..f.n<-«l  ai  the  height  of  the  line 

'        ■  ''  heights  of  niis])cnsiori 

fnjni  one  another  two 

!••.     The  limited  cfToct 

■■    ii,-.  ii-j  iiiidi-Hinible  in  inHtallations 

III  or  12  nictrcH  alxjve  the  ground. 

-    •"•  (rei|UL<nt.     The  guard-wires 

I  of  35  to  30  iiq.  mm.  (tcction. 

iiiay  !)<•  uiied  uh  guanl-wires. 

•  I  III  every  third  or  fourth 

I    be   of    copper   of   at    leuHt 

">"  "'I   mm.  HdctioM.     Kiirth 

Till  ((indilionM  permit 

•ii-i'iirtb  iilatcHHhouhl 

„     :       .    :.il  barH  o(  iron  or  guM- 

Hlfh  ItKhlnlnB  ntndiictan  KfTnnl  a  MrUiin  [imlnrtinn  to  aerial 

'   ■'  ■      ■   '    ■ ■     ■■    '         '     •   •'  .^)ien  the 

liul»,v,. 

'Iii-ll  till. 

!-■  !'i...n.>  nil  i.il   |ii<.lcM-tivi. 

"i-lr  -if  tho  llnr.  and  w|m 

■>'i  the  lino  to  bv  prtitvcti«l 

..^  •r*(«fn»  of  <ivnrho«fl  liniHi  it  )«  ndvlmiblo  to 

'"'■'■  "'  " ■■   ■  ■  -'  "i  i'lin  |i<nluigc  of  ntalje 

'  i<i\v  bi-on  olitninnd 

•i-  .,.,!„ 

..JH.vn    lO.OiH) 

'lid  (irovlniiin 

II  I  tt-en  where 

J  i>  M.-l  ..«ilv.     Jln-y  un>  (!lipa|;i<r 

•d   1h<Mf   high   rvainlniiro    )irovi(li'ii 


As  the  conductivity  of  water  is  ven,-  variable,  the  construction  of 
the  water-jet  must  jcrmit  r.n  ra«y  regulation' of  the  section  of  the 
liquid  column  and  ensuir  tin  -iilulityof  its  form.  The  design  in  the 
form  of  a  freely  falliiii  jit  !i:il<  to  a  small  water  consumption,  but 
has  the  disadvantage  th<it  luider  the  influence  of  the  strong  electric 
fields  associated  with  high-tension  systems  the  jet  has  a  tendency  to 
break  up  and  start  arcs  ;  for  this  reason  this  type  is  not  suitable 
for  circuits  of  more  than  10  to  15,000  volts.  For  higher  voltages 
it  is  preferable  to  use  jets  of  water  under  pressure,  either  ascending 
freely  or  constrained  in  insulating  tubes.  The  latter  construction 
has  the  inconvenience  of  the  liability  of  the  formation  of  deposits  in 
the  tubes.  In  countries  exposed  to  severe  storms  it  is  desirable  to 
be  able  to  decrease  the  resistance  of  the  jets  momentarily  by  increas- 
ing the  flow  of  water. 

(6)  Iron-cored  choking-coils  may  be  employed  on  circuits  of  the 
highest  voltages  ;  they  enable  static  charges  to  leak  away  rapidly,, 
and  do  not  require  particular  attention.  These  coils  must  be  of  the 
single-phase  type,  and  must  not  be  constructed  as  polyphase  coils 
with  common  magnetic  circuits.  They  shoidd  be  connected  to  the 
line  between  the  protective  devices  and  the  apparatus  to  be  pro- 
tected. The  coils  should  be  coimected  to  high-tension  lines  through 
damping  resistances  to  prevent  the  formation  of  oscillations. 

(c)  No  rules  can  be  given  for  the  determination  of  the  number  of 
static  dischargers  required  in  any  given  case,  but  long  lines  should  be= 
earthed  by  this  class  of  apparatus  at  least  at  both  ends. 

■42.  For  the  protection  of  machines  and  apparatus  connected  to 
aerial  lines  it  is  necessarjiio  install  devices  to  transform  or  break  the 
line-surges  before  they  reach  the  apparatus.  Among  apparatus  of 
this  kind  we  maj-  mention  choking-coils,  if  necessary  shunted  by 
resistance,  and  instruments  of  the  valve  type,  such  as  spark-gaps 
with  or  without  horn-dischargers,  multiple  gaps  and  condensers  (§§30 
and  31). 


Flo.  2. — Use  or  Horn-disoharoers  with  DAiiprNo  Resistance  asd 
Chokiko  Coil  for  Voltaoes  up  to  about  15,000  volts. 

(a)  With  multiple  gaps  between  cylinders  the  dampijig  resistance 
should  not  lie  greater  than  is  required  for  the  nccessaiy  limitation 
of  the  current  through  the  apparatus  when  it  act.s.  The  damping 
resistances  may  be  made  of  silile,  carborundum,  &c.  At  any  rate 
resistance  material  should  bo  used  that  does  not  vary  and  that 
is  found  after  prolonged  tests  not  to  alter  imder  the  influence  of  heat. 
In  aerial  linos  of  small  extent  and  low  voltage  (below  5,tK)0  volts),  for 
Mhieh  apparatus  of  this  type  is  suitable,  dangerous  travelling  waves- 
are  not  generally  to  be  feared,  and  on  this  account  choking-coils  need 
not  be  used. 

('()  Horn  dischargers  with  damping  resistances  and  choking-coils 
can  be  used  on  dire(t,-,curront  and  alternating-current  systems  for 
voltages  up  to  15,(100  volts.  With  higher  voltages  experience  shows 
that  they  are  not  to  be  recotnmcndod,  as  the  limitation  of  current 
through  the  apparatu.s  woidd  require  such  large  damping  resistances 
that  insufHciont  protection  would  bo  given,  particularly  in  very 
extensivo  aerial  systems  (§  30).  The  length  of  the  gap  be'tween  the 
honiH  of  the  diwharger  slioidd  l;e  sot  l)y  experiment  on  the  sujipjy  to 
which  it  is  to  be  e(mne(led,a'<  this  length  depends  iimong  other  things 
on  the  wave  Hha|ie  of  the  voltage.  The  di.scliarg('r  should  be  mounted 
iiii'l.T  cover  and  well  i>rolecl(Ml,  as  it  is  found  that  if  exjio-sed  to  the 
o|i<ii  air,  the  greater  length  of  gap  required  renders  the  action  of  the 
diMclmrger  illusory.  The  eneigy  of  the  surge  is  almost  completely 
diKHipalcd  ill  damping  reKiKlitin  es  of  u  resistance  equal  to  the  surge- 
roMistJince  of  the  IraiiHiniHsioii  jiiicH,  or  of  about  .100  to  700  olinn  for 
caeh  aerial  wire.  This  value  slioiild  be  approached  as  nearly  as  the 
liniilatioii  of  the  eiirrciil  permits.  Oreater  values  of  the  ri'sistance 
may  be  taken  if  the  aerial  wires  are  protected  at  their  entry  to  the 
NtMionN  by  ehoUingeoIlN  Hhiiiited  by  leHiHtaiiccN  (§§  ;10  (r|  and  .'tS  ; 
xrr  Kig.  :>),  Contrary  lo  genenil  practice,  the  diuiiping  ivsistuneos 
Bhoulil  be  plaeod  belweeii  the  line  and  the  honi  ilischarger,  so  that 
the  rc«lHiiiii(|.i(  may  perform  their  function  if  the  arc  strikes  neigh- 
boiirini;  fimtal  pnrl«. 

Thin  arrungomunl  neccwiilnteH  the  ufp  of  well-denigned  damping^ 
miiliitiuKi.H  ennitfrnoied  of  hoiiiogeneouN  malfriiil  of  good  heat- 
roRimliig  pro|orlieN,     Metal  ivHiNtaneeN  are  the  lint  in  this  rcs|-,oct.. 
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Liquid  resistances  in  trouglis  aiul  in  other  constructions  in  wliich 
the  current  causes  evaporation  should  be  fitted  with  a  mixture  of 
water,  glycerine  and  gravel,  and  the  electrodes  should  have  tlie 
greatest  possible  surface. 

(c)  According  to  calculation  the  best  protection  is  afforded  for  all 
voltages  by  combinations  of  condensers  and  choking-coils.  These 
should  be  installed,  where  their  high  price  permits,  on  all  extensive 
systems  in  which  particularly  dangerous  surges  are  to  be  expected 
and  for  high  voltages  above  about  10,000  volts.  The  arrangement 
recommended  is  shown  in  Fig.  3.  Tlie  dimensions  should  be  chosen 
according  to  the  principles  of  §§  24  and  25,  and  the  choking-coils 
should  be  shunted  by  suitable  resistances  (§  32).  The  choking- 
coils  should  have  such  a  size  as  to  give  the  required  flattening  out  of 
the  wave-fronts  oi  the  surges  to  which  the  apparatus  to  be  protected 
is  subjected  after  the  surges  have  passed  the  coils.  A  calculation 
has  teen  made  by  considering  the  maximum  potential  gradient  of 
the  front  of  a  wave  of  infinite  length  passing  through  the  coil,  on  the 
supposition  that  tb.e  wave-front  is  rectangular  before  reaching  the 
coil.  It  has  been  as.sumed  that  the  potential  gradient  in  the  line 
ishall  not  exceed  500  to  750  volts  per  meter,  and  that  the  discharge- 
voltage  of  the  insulators,  which  limits  the  value  of  the  surges  that 
■can  occur  on  the  h'ne,  is  not  greater  than  three  to  four  times  the  sup- 
ply voltage  to  earth.  The  result  of  this  calculation  gives  the  follow- 
ing figures  for  the  values  and  dimensions  of  suitable  choking  coils. 

I .  i  Choknf  Coil 

1 j  shun^abtf  iiesis. 


Condenser  [j|| 


Fig.  3. — Use  of  Condenseks  with  Choking  Coils. 

^  Cylindrical  coils  of  the  larger  sizes  in  this  table  are  very  bulky  ; 

they  may  be  mounted  in  the  open  air  or  space  may  be  saved  by  the 
use  of  flat  coils.     The  shunting  resistances  should  be  of  600  to  1,000 

•ohms,  and  need  be  provided  only  for  the  coil  nearest  to  the  installa- 
tion to  be  protected,  if  several  coil  units  are  used  in  series  ;  silile  or 
carborundum  are  suitable  materials  for  their  construction. 

The  condenser  should  have  a  capacity  of  at  least  0-025  mf.  per 
phase.  The  protection  afforded  increases  with  the  capacity,  which 
is,  however,  limited  by  the  bulk  and  cost  of  the  larger  sizes.  Con- 
densers of  capacities  as  high  as  0-05  mf.  are  often  used  in  practice. 
It  is  a  difficult  but  important  matter  to  design  the  condensers  so 
that  sufficient  reliability  against  breakdown  is  assured.  Their 
terminals  and  the  insulation  of  the  terminals  must  be  very  carefully 
designed.  The  condensers  should  be  composed  of  cells  connected 
in  parallel  and  with  separate  safety  devices.  The  circuit-breaking 
devices  of  each  cell  should  give  a  clear  indication  when  they  have 
operated.     The   battery   of  condensers  of  each   phase   should   be 

.assembled  as  a  unit  properly  earthed  according  to  the  rules  covering 
this  point,  and  mounted  on  wheels  so  as  to  be  easily  removed  for 
repairs.  The  circuit-breakers  connecting  them  to  the  high-tension 
line  should  have  a  resistance  step  connected  to  a  resistance  of  a  solid 
material  such  as  silite  or  carborundum  of  a  magnitude  of  500  to 
1,000  ohms.  The  earthing  wires  should  be  as  short  and  straight  as 
possible  and,  when  made  of  copper,  should  have  a  section  of  not  less 
than  50  sq.  mm.  Iron  is  not  suitable  for  this  purpose.  If  the  con- 
densers are  mounted  in  an  upper  storey  and  the  earth  wires  are  long, 
the  section  of  these  wires  should  be  suitably  increased. 
43.  (a)  The  transmission  lines,  protective  devices  and  apparatus  to 


be  protected  should  be  installed  so  that  the  protective  devices  are  in 
I  me  with  the  incoming  mains,  and  the  apparatus  to  be  protected 
should  be  comiected  in  shunt  circuits  that  do  not  lie  in  the  same 
direction  as  the  incoming  mains. 

(6)  In  systems  of  over  20,000  volts  changes  in  the  direction  of  the 
lines  should  be  ven,-  gradual,  and  sharp  bends  should  be  avoided. 

(r)  In  systems  of  over  40,000  volts  all  sharp  edges,  angles  and 
points  should  be  avoided  in  all  parts  of  the  plant  that  are  subjected 
to  the  high  voltage. 

44.  Transformer  stations  comiected  to  aerial  lines  should  be  pro- 
tected according  to  the  principles  of  §§  42  and  43.  Particularly  good 
protection  is  found  to  be  afforded  by  combinations  of  condensers 
and  choking-coils  placed  in  the  stations  situated  in  parts  of  the  system 
that  are  particularly  liable  to  exposure  to  atmospheric  disturbances. 
In  cramped  ppsitions  it  may  be  impossible  to  set  up  condensers,  and 
iu  these  cases  several  choking-coils  in  series  should  be  used.  Their 
total  inductance  should  be  uot  less  than  0-5  millihenry.  Some  of  the 
coils  may  be  mounted  in  the  open  air — for  instance,  on  the  mast  that 
is  nearest  to  the  station — and  the  coil  nearest  to  the  transformers 
should  be  shunted  (§  33).  Horn-dischargers  may  be  installed  in 
addition  (see  Fig.  2)  if  there  is  room  to  place  them  inside  the  station. 
If  the  conditions  of  service  permit,  it  may  be  useful  to  construct 
branch  lines  to  transformer  stations  of  iron  (§  28). 

45.  Underground  mains  may  be  protected  according  to  the  prin- 
ciples sot  out  in  §§  25  and  28. 

(a)  Multiple  spark-gaps  with  damping  resistances  afford  suflScient 
protection  for  lines  below  5,000-10,000  volts  (see  §  42  (a)). 

(b)  Above  5,000-10,000  volts  spark-gaps  should  be  avoided,  and 
combinations  of  condensers  and  shunted  choking-coils  used  instead 
The  shunting  resistances  should  be  of  such  a  size  as  to  absorb  as  much 
of  the  surge  energy  as  possible  ;  they  range  from  50  to  100  ohms  in 
modern  underground  systems  (§  28).  The  condensers  and  other 
apparatus  should  be  installed,  as  shown  in  Fig.  3.  Smaller  values  of 
capacity  are  required  than  with  aerial  lines.  It  is  generally  suffi- 
cient to  shunt  modern  condensers  of  capacities  from  0-025  mfd.  to 
0-05  mfd.  across  the  lines  at  the  point  where  they  join  the  cables 
(ste  also  §  43).  O.scillations  between  the  conductors  and  earth  may  be 
prevented  by  connecting  the  cores  of  cables  to  earth  through  high 
resistances  of  solid  materia!,  such  as  carborundum  for  modera,te 
voltages  and  of  liquid  (not  flowing)  for  high  voltages. 

46.  As  the  protective  devices  that  are  available  cannot  ensure 
absolute  protection  against  all  the  surge- phenomena  that  are  pos- 
sible, it  is  advisable  to  make  use  of  th^^  following  preventive  measures : 

47.  The  breakdowTi  voltage  of  the  insulation  of  the  most  vital 
parts,  such  as  machines,  transformers  and  cables,  should  be  consider- 
ably higher  than  the  discharge  voltage  of  the  insulators  inside  the 
station,  and  the  insulation  should  be  as  perfect  as  economic  con- 
siderations permit. 

48.  All  reactive  coils,  current-transformers  and  windmgs  of  circuit- 
breakers  should  be  shunted  (§§  32  and  35).  Shunting  by  resistances 
is  preferable  to  shunting  by  spark-gaps,  so  as  to  avoid  the  formation 
of  local  oscillating  cii-cuits.  The  shunts  to  current-transformers 
must  be  of  such  a  size  as  not  to  interfere  with  the  accuracy  of  the 
instrument  rsadings. 

49.  The  windings  of  transformers  may  be  shielded  from  pene- 
tration by  travelling  waves  of  secondary  origin  by  connectmg 
shunted  choking-coils  directly  to  their  terminals.  These  coils  should 
have  an  inductance  of  not  less  than  half  the  values  indicated  in 
§  -12  (c). 

50.  The  extra  insulation  of  thfe  outside  turns  of  the  high  tension 
windings  of  transformers  should  be  continued  into  at  least  5  per  cent, 
o^  tte  vyindings.  Extra  insulation  is  not  required  in  tlie  case  of 
transformers  built  for  10,000  volts.  Extra  insulation  is  no  protec- 
tion against  resonance  effects  that  result  from  the  arrangement  of 
the  windings  and  arise,  for  example,  by  shock-excitation  (§  6). 


(     JSio.  of  coils  per  pha?e  x  number  of  turns  for  diameters  of  30  cm.  and  20  cm. 

(Distance  between 

turns,  1 5  mm. ) 

8 

10 

12 

16 

^ 

200 

300 

400 

650 

Permissible  current    1 

in  amperes  | 

70 

100 

150 

200 

Supply  voltage 

Required  indurtanco  per 

30  cm. 

20  cm. 

30  cm. 

20  cm. 

30  om. 

20  cm. 

30  cm. 

20  cm. 

(volts). 

phase  (millihenry). 

10,000 
20,000 

015 

2x24 

4x25 

2x2« 

4x26 

3x20 

5x24 

3x21 

6x21 

0-20 

3x22 

6x26 

3x24 

6x26 

3x24 

7x24 

4x24 

8x21 

3.'),000 

0-30 

4x24 

8x26 

4x26 

9x26 

6x20 

10x24 

6x21 

45,000 

0-40 

5x25 

10x26 

6x24 

6x24 

60,000 

0-.50 

6x2« 

7x25 

80,000 

065 

8x26 

100,000 

0-80 

10x25 
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51.  The  anchoring  of  the  windings  to  prevent  damage  from  short - 
circuit*  is  necessarj-  for  small  and  large  transfoimers,  and  the  strains 
set  np  -will  damage  the  windings  if  this  anchoring  is  not  eufficiently 
well  carried  out. 

52.  In  order  to  prevent  secondary  travelling  waves  from  entering 
their  windings  generators  should  be  connected  to  the  "bus  bars  by 
conductors  of  small  "  characteristic,"  if  possible  by  cables  (§§  27 
and  28). 

53.  Leading-in  insulators  may  be  subjected  to  abnormal  strains 
through  reflections  of  surges  or  the  action  of  steep  wave-fronts.  It 
is  therefore  necessarj-  to  construct  them  so  that  their  breakdown 
voltage  is  greater  than  their  discharge  voltage.  Care  should  be 
t^ken  that  vapours  cannot  be  formed  inside  their  leading-in  tubes. 

54.  The  earthing  of  the  neutral  point  of  high-tension  systems 
t'lrough  a  resistance  is  desirable  as  a  precaution  against  surges 
(f5  4,  JO  and  16).  The  magnitude  of  these  earthing  resistances 
should  be  fixed  by  trial  in  each  particular  case.  Water-jets  with 
adjustable  flow  (constructed  according  to  the  principles  of  §  41  (a)) 
h*ve  been  found  satisfactory  in  Switzerland. 

55.  The  machines  and  transformers  connected  to  the  system  should 
have  voltage  waves  as  nearly  as  possible  sinusoidal  to  exclude  higher 
harmonics  from  the  system.     If  these  are  unavoidably  present  they 


(c)  The  precautions  that  can  be  taken  to  reduce  the  quantity  of 
energj'  set  free  by  short-circuits  (insertion  of  choking-coils,  sub- 
division of  "bus  bars)  afford  at  the  same  time  a  considerable  measure 
of  protection  against  surges.  The  special  appliances  indicated  in 
§  17  act  in  the  same  sense. 


THE  TEMPERATURE  COEFFICIENTS  OF  VOLTMETERS. 

BY  J.  KEXXIE. 

In  voltmeters,  the  changes  in  their  indications  due  to  tem- 
perature, depend  very  largely  on  the  temperature  changes  in 
the  resistance  of  the  working  coil,  and  in  any  additional  resis- 
tance (the  ■'  added  resistance  ""). 

I  Economy  calls  for  limits  to  the  current  in  the  working  coil, 
hence  the  added  resistance.  This  usually  consists  of  an  alloy, 
having  a  .small  (compared  with  copper)  temperature  coefficient, 
and  such  high  specific  resistivity  as  is  consistent  with  cost. 
The  resistance  in  the  circuit  of  the  voltmeter  is,  therefore,  a. 
small  part  of  it  copper,  and  a  relatively  larger  part  of  it  of  an 
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AbBANQEMENT  of  PROTECTtN'E  DEVICES  IN  TrAHSFOBMER  STATION. 


'■'',   itrlif.-.ncr.  .-.5  dr.mrlfiR  resistance  for  hour-Jischsrger.    C.C- Choking  coil  shunted   by  resistance. 
.....    ,^.    -...-I......      R. -Solid  resistance  to  damp  oscillations  in  the  discharge  circuit.    D.S.  =  Dis- 

•  i  high-tension  switches  to  eliminate  refiection  of  transmitted  waves.     E. -Earth. 

■;ne  link.    O.S^Oil  switch.    O.C.B.-Automatic  oil  circuit-breaker  with  high- 

,.  .  ttep  wavefront).    SS.  =  Switch  with  resistance  step  to  protect  the  condenser. 

t  K.     h..!.i,iur  it.,..;ancc.    S.&C1. -Shunted  choking  coil  to  divert  surees  due  to  switching  or  earthing. 

wuej. 
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alloy.  Tlie  greater  tlie  resistance  of  the  alloy  portion  in  coin- 
pariNoii  with  that  of  the  copper  the  more  nearly  is  obtained 
coinpuiative  immunity  from  errors  in  tlie  voltmeter  duo  to 
temperature  changes. 

To  ascertain  how  this  progress  towanls  immunity  might  be 
obtiiincd  by  chiiiige.s  in  the  ratio  liet  ween  the  resistances  of  the 
copper  and  of  the  alloy,  and  by  tlie  tise  of  alloys  o(  dilTerent 
tciiiperiilure  coellicienta,  tlie  following  table  has  been  calcu- 
lated. 

Tlie  column  lieudod  "  Hutio  "  gives  the  ratio  of  the  resist- 
utice  of  the  oopjier  jiart  of  the  circuit  to  that  of  the  alloy 
part  at  a  coinmon  |eiii])eruture.  The  columns  headed  "  Alloy, 
(I  20  to  «  -250,"  wliere  tlie  values  lor  «,  when  multi])lied  by 
Hi-",  are  temperature  coellieieiits  per  degree  centigrade  for 
alloVK  selected. 

The  iiitioH  between  "  cop|>er  "  and  "alloy"  are  in  chosen 
intervaJK  between  1  to  1  luid  1  to  100,  the  first  figure  being  for 
"  copper  "  The  triii|M'nitiiie  coelliciriit  for  co))per  is  taken  as 
0'(M)I2H  prT  degree  reiitigraile  \'arioiin  values  for  the  alloy 
littVe  berii  clioKcn,  and  the  Helection  is  probiililv  stillicient  to. 
cover  the  alloys  in  practical  use. 
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Ratio 

a =20. 

Al 

oy- 

30 

Jn 

"lO 

100 

150 

2C0 

250 

1  :  » 

2,150 

2,155 

2,160 

2,165 

2,190 

2,215 

2.240 

2.265 

1  :  2 

1,440 

1,447 

1.453 

1,460 

1.493 

1.527 

1,.560 

1,.593 

1  :  3 

1,085 

1,092 

1,100 

1,108 

1,145 

1,182 

l.:120 

1,257 

1  :  4 

872 

880 

888 

896 

936 

976 

1.016 

1.056 

1  :  5 

730 

738 

746 

755 

796 

838 

880 

P22 

1  :  0 

629 

637 

645 

654 

697 

740 

783 

826 

1  :  7 

552 

561 

570 

579 

622 

666 

710 

754 

1  :  8 

493 

502 

511 

520 

564 

609 

653 

698 

1  :  9 

446 

455 

464 

473 

518 

563 

608 

6,53 

1  :  10 

407 

416 

425 

434 

480 

525 

571 

616 

1  :  15 

286 

296 

305 

314 

361 

4-08 

455 

.502 

1  :  18 

244 

254 

263 

273 

320 

367 

415 

462 

1  :  19 

233 

242 

252 

261 

309 

356 

404 

451 

1  :  29 

162 

172 

181 

191 

239 

288 

336 

384 

1  :  39 

126 

136 

146 

156 

205 

253 

302 

351 

1  :  49 

105 

115 

125 

135 

184 

233 

282 

331 

1  :  59 

91 

101 

111 

120 

16> 

219 

268 

317 

1  :  69 

81 

91 

101 

110 

1.59 

209 

258 

308 

1  :  99 

63 

72 

82. 

92 

142 

191 

241 

290 

The  values  found  in  the  columns  for  any  combina.iou  of 
ratio  and  alloy,  when  similarly  multiplied  by  10~*,  give  the 
temperature  coefficient  par  degree  centigrade  of  the  voltmetei- 
circui:. 

Foi-  the  curves  (Figs.  1  and  2)  the  ordinates  are  marked  by 
figures  representing  the  combined  temperature  coefficient.   The 
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Ratios. 
Fig.  I. 

abscissae  are  marked  by  figures  indicating  the  ratios  ;  the  figures 
being  the  number  of  times  the  resistance  of  the  copper  part  is  con- 
tained in  the  resistance  of  the  alloy  part  of  the  circuit.  As  to  the 
scale  ordinates,  these  are  temperature  coefficients,  and  since  this 
is  the  (juality  which  determines  tlie  magnitude  of  the  change 
produced  u))on  the -circuit  by  any  change  of  temperature,  it 
was  thouglit  desirable  to  indicate  on  the  eui-ves  tiie  number  of 
degrees  centigrade  rise  of  t(!mperature  which  would  correspond 
to  a  particular  height  of  ordinate.  For  example,  if  the  circuit 
of  a.  particular  voltmeter-  were  composed  of  copper,  in  a  ratio 
of  1  to  10,  with  an  alloy  having  a  temperature  coefficient  of 
l.'jOx  l()-°  jier  degree  centigrade,  such  a  voltmeter  should  be 

^   subject  to  a  rise  of  about  19°C.  before'  tlie  indications  were 

;*  afTected  to  the  extent  of  1  per  cent. 

Forconviniencc  i  he  curves  are  in  two  separate  groups ;  Fig.  1 


for  the  ratios  1  to  10  on  a  somewhat  wider  scale,  and  Fig,  2 
for  the  ratios  1  to  100. 

In  the  first  group  (Fig.  1)  it  was  considered  sufficient  to  draw 
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cur\'es  for  T.C.  20  and  T.C.  .50.  In  the  second  group  (Fig-  2)' 
the  four  curves  are  shown  separately  down  to  ratios  of  about 
I  to  7  ;  for  ratios  lower  than  1  to  7  a  mean  curve  is  shown. 


ENGINEERING  AFTER  THE  WAR.* 

BY    FR.^NK    B.\ILEV. 

Your  Council  have  requested  me  to  continue  in  office  as  your 
President  for  still  another  year. 

I  had  hoped  that  Sir  Frederick  Donaldson  would  h;-,ve  succeeded' 
me  as  President  of  your  AssoMation,  but  as  you  know,  we  have  to- 
mourn  his  loss  in  one  of  the  most  tragic  episodes  of  the  war. 

I  propose  to  discuss  the  present  position  of  the  nation,  and  the  steps 
that  are  being  taken  to  enable  this  country  not  only  to  raa'ntain  its 
po.sition  but  to  iiii|  r.  i\  r  it  in  the  coin'ng  war  of  pea?e. 

For  the  last  lo  \  '-.r  -  ill  .:riii,ui-i  h.ive  been  continually  improving 
their  competitivi  ciM'iL'h-,  ;iiul  ability  to  .''e;'ure  foreign  trade.  This- 
l)rogress  has  been  obtaincil  bv  methods  which  deserve  study  ;  the 
whole  energies  of  the  British  Eini)ire  must  be  concentrated  on  re- 
storing our  losses,  maintaining  our  position,  and  recovering  all  lost 
tra'lc  and  markets.  The  engineering  fa?ilities  of  this  country  are 
being  organised,  assooiations  and  .committees  are  all  doing  their  part, 
and  the  ultimate  goal  of  a  combined  federation  appears  to  be  nearly 
a-coiiiplislu'd.  The  call  for  numitions  of  war  rc.cived  a  response 
which  shows  the  value  of  co-opera+ion  and  the  ability  of  the  nation  to 
adapt  itself  to  requirements.  The  rapid  adaptation  of  fools  and 
appliances,  and  the  production  of  vast  equipment  of  aiitoniatic  and 
other  ma^hinerj'  may  have  a  beneHcial  influence  on  ourfuturc  progress. 
Special  tools  have  been  made,  at  comparatively  small  cost,  to  secure 
rapid  repetition  of  precision  work,  wliich  compares  favourably  with 
that  obtained  from  the  most  e.\pen.sive  automatic  machines  i)roduced 
in  this  or  any  other  country. 

HuiULY  Skiu.kd  Wokk. 

The  great  question  of  labour  in  connection  with  the  operation  of 
such  plant  requires  .some  consideration.  In  the  case  of  automatic  or 
semi-automatic  plant,  brains  and  skill  are  a  i  art  of  the  uuichine  ;  the 
operator  may  watch  this  skill  and  admire  it.  but  he  cannot  assume  '\t> 
These  nia -hincs,  however,  require  an  export  tool-.«etter  and  other 
skilled  workers  to  ma';e  and  prepare  the  cutting-tools. 

The  degree  of  skill  a  (luircd  by  the  worker  in  any  handicraft  can- 
not depend  solely  on  a;i|)renticeship  ahd  training,  but  must  havo 
some  connection  with  natural  aptitude.     The  elTort-s  of  the  inventor. 


•   Abntriut  of  ii  I'lrsidrntiftl  .\il<Iri'> 
n-Chargo,  October,  191(i. 
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the  designer,  and  the  mechanician  have  resulted  in  the  production  of 
machine  tools,  such  as  the  profile  miller,  automatic  machines  for  any 
ordinarj-  practical  operation,  grinders  of  all  fcnds,  and  other  labour- 
saving  devices.  Thete  and  similar  ma?hines  have  to  a  large  extent 
limited  the  scope  of  skilled  work  in  engineering  establishments  to  the 
a&emblv  or  ereotfng  shop,  and  the  tool-room.  Other  factors  have 
affectedthc  responsibilities  of  the  engineer-in-charge,  for  few  works 
can  now  atTord  to  generate  their  own  jower.  The  wise  employer, 
however,  should' rejoice  that  the  elimination  of  one  source  of  expense 
and  annoyance  enables  concentration  of  skilled  effort  to  be  devoted 
to  the  increase  of  economical  production. 

Before  learing  the  question  of  skill  as  applied  to  labour,  let  us  re- 
\i\e  appreciation  of  the  work  of  the  old  type  of  millwright,  who,  by 
aptitude,  exp enence,  skill,  and  caution,  knew  what  to  do  and  how  to 
do  it.  Let  us  ho[.e  that  this  tvpe  of  man  is  not  extinct.  Xo  mention 
of  labour  can  at  the  present  time  be  complete  without  some  reference 
to  the  magnificent  response  of  the  women  of  this  countrj-  to  the  call 
for  assistance.  Their  work  in  munition,  explosive,  and  fill  ng  fac- 
tories has  shown  great  powers  of  adaptation  to  novel  conditions  by 
quickness  of  intelligence,  deftness  in  manipulation,  and  a  natural 
ability  for  using  physical  strength  to  the  lest  advantage.  Boys  may 
be  quicker  in  carrj-ing  out  repetition  work  of  dexterous  manipula- 
tion, but  they  are  less  reliable,  and  possess  Jess  .self-restraint. 

The  prrKluitive  power  of  workshops  is  also  influenced  by  improve- 
menu  in  mechanical  design  frequently  due  to  the  bold  initiation  of 
unfamiliar  cxf  c<lipnts  -n  some  new  enterprise.  The  motor  car,  for 
inirtante,  has  funii.-hed  ideas  for  change  speed  gear,  now  annexed  by 
many  makeni  of  lathes,  and  for  driving  other  machinery.  From  the 
bamo  source  we  frequently  eec  strange  forms  of  ball  and  socket  joints, 
universal  couplings,  and  oiling  systems  and  pumps.  The  aeroplane 
and  aircraft  construction  will  doubtless  also  introduce  innovations, 
which  may  he  of  lenetit  even  to  those  who  regard  all  new  ideas  as  a 
liere«y  on  acknowledgMl  tradition. 

Trade  of  the  World. 

The  trade  of  the  world  as  disclosed  by  returns  of  imports  and  e.\- 
fOTta  may  be  siunmariced  for  general  purposes  as  follows  : — 

(.'uuntry.                                        Imports.  Exports. 

L'nit«<l  Kingdom  (1913)        ....  £708.734, 7.30  ...  £634.820.32()* 

rnna; (1912)        ....    318,034.2-10  ...  2B5,4r)4,lliO 

4;nm»ay (1912   13)....     .'J78,(».'.,000  ...  484,21(l,00t.* 

Holland    (1012)         ....     298,53»1.203  ...  257,154,790 

Beliriufn    (1912)        ....      I0I.320,37.'>  ...  158,0.i9,143 

RuMJa  (1912)        ....      123.8W1,4II  ...  lt;0,,558,518 

Au»tn«.Hun((»r^(l9l2)         ....     i4«,"93.342  ...  118,199.993 

Halv .'.(1913)        ....     M5,825.,V)9  ...  11«,933,902 

P'«tii^l   (1913)        ....       18.218,000  ...  ll.iOU.OOO 

Wp«in     (1911)        ....       42,580,000  ...  38,004,000 

'in-^T   '1912)        ....         «.I02,«««  ...  0,800,877 

.N"r»»v (1913)        ....       30,mi0,755  ...  21.101,783 

---'■'                      l''ll)        ....       38.538,000  ...  30,8(13,000 

•13)        ...,       47,522,000  ...  ■1C.071!,000 

■13)        ....     .372..'iOn,10D  ...  500,(M;},s2lt 

;i|2l3)....      142.188.(197  ...  80,799,(182 

I                                I'll'   13)....      152.307,000  ...  17l.23.3.0(!Ot 

I'I3|        ....     57(M(I2..557  ...  403,:W5,.'M(I 

'II                     T(  ('--'813  ...  04.W)3.(147 

•     I  "'''3  ...  78,52;),7(19 

■  "iHJ  ...  90.701,000 

•    ■  ■  >..'.. t  I  ,<i.727.252. 


'  111  l.r  iiotctt  (rtim  the  following  tabic  : — 

■    I'ntirfl  Kinijdom.  in  Million  I'oundt  Striliiin 

■•;.   M,l'll., 

V*"'  lm|«irtii.  Kximrtfl 

IT"  .Tlin 

I""*'  III 


Kximri 
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(178        . , .        r.34 
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-riiry  jiiii  by  rr|watiiig  varuiun 

Ml    lhn(   •III  rTci.iBi  111    jiii|i(ir(ii 

■     •f  Inwlc,  lilt 

•'I    r«|,i)r((i 

'     111  wirioilnly 

in|  «irl«  l«li««  ilin  (iirm  of  (oimI. 
Iniii,  il..    .ir..   .,rn«,  of  niamh  ImuI*,  rami 
•■.  aiwl  irriRalo  wasin  or 
fill  II  iivrr  Id  thcfarnirr 
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food  must  be  imported  or  the  population  must  be  reduced  by  emi- 
gration, and  our  power  as  a  producing  nation  would  be  irreparably 
injured. 

li  we  have  to  import  food  from  other  countries,  we  must  pay  for  it 
by  producing  something  to  sell,  and  ascertain  the  best  means  of 
selling  it. 

Before  we  can  consider  what  goods  to  make,  how  to  make  them, 
and  how  to  sell  them,  we  must  ascertain  their  selling  value  in  the 
countrj-  which  imports  them.  This  value  is  assessed  by  the  drastic 
ordeal  of  competition,  the  contest  being  one  of  suitability,  durability, 
and  price. 

As  an  example  of  this  competition,  take  the  case  of  some  imports 
into  Russia  in  1913  (quoted  from  Mr.  J.  R.  Barrett,  Editor  of  "The 
Financier  ") ; — 

Total  British  German 

imported.  proportion,     proportion. 

Chemicals £2,490,000     ...  225.300  ...  £1.886.4(0 

Machinery     16,372,700     ...      2,142,300  ...   11,754,200 

Metals  5,273,500     ...  932.200  ...     2,496,100 

Wrought    iron    and    steel 

manufactures  1,946,400     ...  233,800...     1,532,900 

These  figures  reveal  a  power  of  competition  which  we  ought  to 
investigate.  The  Parliamentary  Returns  {see  paper  No.  284,  quoted 
by  Mr.  A.  Ross,  President  Inst.  C.E.)  show  that  in  the  production  of 
pig-iron  the  five  principal  countries  stand  thus  : — 

ISOfi.  1912. 

United  Kingdom  S.liliO.OOO     ...       8,751,000 

(5ermanv    6.270.000     ...     17,582,000 

France  " 2.3'11,000     ...       4,870,000 

Belgium    944,000     ...       2,264,000 

U.S.--\ 8.623.000     ...     29,727,000 

We  must  also  note  that  the  total  production  of  steel  by  the  Allies  in 
1915  was  about  17.00(1.0110  tons,  and  tlie  (iermanic  Powers  produced 
15,944,200  tons  ;  but  during  the  first  half  of  1916  it  is  stated  that  the 
production  was  increased,  so  that  Germany  is  now  manufacturing  as 
much  raw  material  for  guns  and  shells  as  the  Allies. 

As  a  producer  of  raw  material,  it  is  clear  that  Germany  has  de- 
veloped fertile  resources. 

Indu-stmal  Banks. 

The  annual  reportsof  the  Disconto-Gesellsehaft,  the  DrcsdnerBank, 
and  the  Deutsche  Bank,  bear  eloquent  testimony  to  the  enormous  and 
rapid  growth  of  German  commerce. 

The  Deutsche  Bank  alone,  in  1913,  held  £79,000,000  on  current 
accounts  and  deposits,  and  advanced  £32,000,000  on  securities  and 
t:iO,7()0,00ii  on  overdrafts,  the  total  tiu'nover  for  the  year  being 
£((,4()0.(l.35,811. 

This  Jiank  dominates  and  directs  large  manufacturing  interests  in 
various  parts  of  Germany.  imuI  contmls  trades,  governs  iiriccs.  ilirccts 
output,  obtains  raw  material  under  the  best  conditions  (frci|ucntly  by 
owning  monojiolies),  and  then  places  goods  on  sale  under  a  definite 
jiolicy.  A  Kartell  system  is  frequently  employed,  the  term  "Kar- 
tell "  signifying  an  agrecnu^nt  between  belligerents.  It  enables  any 
particular  industry  to  map  out  districts,  or  to  arrange  prices  to  crush 
competition;  henco  dumping  in  this  country.  Kartells  are  really 
forms  of  trusts,  but  not  so  coiuiirehensive. 

Many  criticisms  of  our  banking  .systems  have  been  directed  to  the 
restricted  sphere  of  their  operations,  and  the  consequent  retardation 
of  business  cnterpri.se,  but  it  is  sometimes  forgotten  that  rigid  ad- 
lieieiK  e  to  a  policy  of  reduction  of  risk  has  givon  the  banking  institu- 
tions of  this  country  a  financial  stability  of  the  greatest  service  to 
the  (State. 

Tin?  origin  of  banks  forms  an  interest ing  study.  They  were  created 
by  the  iieetls  of  commerce,  ami  although  early  Italian  nu'rchants,  the 
Ixiiiil  iirds,  eojnbiiied  their  work  as  goldsmiths  with  elementary 
liiirikiiiK  in  the  streel,  to  which  they  gave  their  name,  (lie  Bank  of 
IOiikIiukI  was  not  eoiiHlitiited  until  1094.  Prior  to  (his  dale,  the 
[iiisM'SMion  of  money  n'einiMl  to  give  Irouble,  for  ivs  morchnnts  bocamo 
ruber,  they  de|iosi(e<l  surplus  funds  in  (be  'Power  of  London.  This 
was  appiirmtly  a  nafe  place,  liiit  in  1(110.  owing  to  an  nllack  of  ini- 
pceunicwity.ciiarles  I.  annexed  £200.000,  left  ii,(  the  Tower  by  trusting 
ci(i/eM«,  and  allhiiiigli  (his  was  sliorlly  aflerwards  replaced,  the 
SIM  iMi(\  iif  the  Tciuer  of  Liiiulnn  for  i  ash  was  distrusted.  Cash  was, 
Ibiiifiiir,  ile|)oHiled  widi  the  giililHmillis,  who  soon  beciiine  infiuentilll 
and  obliging,  as  they  illHiniinti'd  bilJN  and  lent  money  even  to  tho 
King,  lull  on  the  M-ciirity  of  laxes.  Depositors  were  given  rocoipta 
liiiiiwii  an  (loldMiiiitliH'  notcH.  and  as  these  wuro  allowed  to  circuluto, 
lui'l  «ere  duly  honoured,  tlipy  worti  rcidly  tho  first  hank  Holes  issuoii 
iu  lIuHii.iiiitry. 

'J'he  pr.iiKjwd  I'liiiHtiludoii  of  a  Brilish  Trade  Bank,  iimler  Royal 
(liarlir,  lum  ni.eully  1  eeii  piilijishrd  after  careful  i  oiiHidiual  Ion  by  a 
t'omiiiillie  loiiiiimH-d  111  i.x|  rrlH  in  I  linking  and  in  lommeiir.  This 
Hank   Will   pnivido  cnrrgclic   iiiilinlive,   and   einimrage  and  assist 
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■enterprise  in  opening  uji  new  sources  of  trade,  and  by  making  ad- 
vances of  capital  for  extension  of  plant,  or  for  co-ordination  of  exist- 
ing facilities,  reduce  the  cost  of  production  by  increase  of  output 
xinder  the  best  conditions. 

Scientific  Research. 

Much  attention  has  recently  been  directed  to  the  necessity  for  co- 
crdination  and  combined  eflfort  to  be  given  to  the  thorough  investi- 
gation of  the  fundamental  basis  of  many  of  our  processes  and  manu- 
factures, and  also  the  extraction  from  nature  of  further  secrets  still 
locked  up  or  hidden  from  our  view.  The  work  carried  out  at  the 
Royal  Institution,  at  the  National  Physical  Laboratory,  and  at  many 
technical  colleges,  has  'eft  a  record  of  iiclileveinent  which  does  not 
-appear  to  be  generally  appreciated.  VVc  vi\n  r.dmire,  even  if  we  en\  v. 
some  opportunities  created  by  German  prodigal  outlay  for  the  assis- 
tance of  their  manufacturers,  but  we  need  not  forget  that  a  large 
proportion  of  discoveries  leading  to  useful  inventions  or  to  improved 
processes  have  been  due  to  our  scientists. 

Trade  associations  and  many  writers  have  advocated  the  formation 
of  a  separate  Department  of  State  to  deal  with  commercial  matters. 
and  they  have  done  this  with  so  much  vigour'  and  enthusiasm  that  it 
seems  probable  a  Federation  of  Trade  may  itself  carry  out  mnn\- 
reforms  and  institute  new  methods.  Such  self  help  should  command 
the  attention  of  any  Government,  and  the  expert  knowledge  of  tie 
highest  authorities  concentrated  on  all  problems  connected  with 
■commerce  gives  confidence  in  the  ultimate  result. 

Attitude  of  Labour. 

In  referring  to  our  workshops,  trade,  banking  and  community  of 
manufacturing  interests,  my  object  is  to  enlist  your  sympathy  in  the 
concluding  portion  of  my  address. 

You  are  in  charge  of  other  men,  and  you  represent  various  trades, 
manufactures,  and  branches  of  engineering.  There  is  work — serious 
work — to  be  done,  and  you  can  help  to  do  it. 

Engineers-in- charge  will  show  the  best  loyalty  to  their  employers 
by  carefully  considering  all  suggestions  for  the  improvement  of  em- 
ployees. In  this  case  it  is  possible  to  be  both  generous  and  just,  for 
the  best  worker  will  generally  respond  to  concession  by  increasing 
the  value,  and  not  merely  the  cost  of  his  work. 

In  many  cases  it  may  be  desirable  to  consult  labour  on  the  question 
of  hours  of  work  and  arrangement  of  shifts ;  local  conditions  fre- 
quently materially  affect  the  convenience  of  all  concerned,  and  the 
nature  of  the  work  may  cause  special  fatigue.  No  honest  man  can 
agree  with  the  policy  of  a  decadent  section  of  labour  advocates  which 
encourages  a  limitation  of  output ;  no  work  is  more  irksome,  or 
causes  permanent  fatigue  more  easily,  than  the  effort  to  keep  busy 
doing  nothing.  High  wages  do  not  necessarily  mean  high  costs  of 
production,  though  low  wages  are  generally  followed  by  inefficient 
service  and  low  rate  of  production,  but  high  costs. 

Finally,  let  me  express  an  earnest  hope  that  you  will  use  your 
influence  with  all  skilled  labour  with  which  you  may  be  associated, 
in  an  endeavour  to  avoid  conflicts  which  may  be  more  disastrous  than 
war.  Consider  a  recjuest  before  it  becomes  a  demand,  as  a  request 
unsatisfied  by  reasonable  answer  or  concession  soon  becomes  a 
grievance  which  cannot  be  reasoned  with,  and  which  usually  cul- 
minates in  a  conflict  both  injurious  to  the  worker  and  disastrous  to 
the  nation. 


THE  POSSIBILITIES  OF  STAGE  LIGHTING.* 

BY    BASSKTT    JONES. 

S)/«o/Asi'.v.— Stage  lighting  demands  a  diversity  of  colour  and  intensities 
not  mot  with  in  any  other  class  of  illumination.  This  Paper  deals  with 
the  requin^ments  of  certain  specific  examples,  developing  the  colour 
schemes,  iiuli<  atiiit!  t  lie  i-cjat  ive  intensities  and  positions  of  the  illuminant 
with  rcsi.cct  to  tlio  objects  illuminated,  and  describing  some  novel  units 
for  the  footli>;lits,  liordc-r  lights  and  Hood  lights. 


This  Paper  is  to  be  taken  as  a  sequel  to  "  Mobile  Colour  and  Stage 
Lighting  "  (an  article  commencing  in  the  "  Electrical  World  "  for 
July  31,  191.5). 

The  author  believed  some  years  ago  that  footlights,  a  seemingly 
unnatural  and  distorting  source  of  illumination,  could  be  disponsod 
with,  but  since  ho  has  become  convimed  of  the  importance  of  those 
units.  They  may  sometimes  I  e  omitted  from  the  lighting  scheme, 
as  in  the  lir'st  part  of  the  fourth  act  of  "  Potcr  Pan,"  but  even  hero 
only  during  the  tableaux-like  appearance  of  the  pirate  ship. 

The  trouble  is  not  in  the  footlight  per  se.  It  is  a  case  of  modus 
in  rebva.     With  i)urely  overhead  lighting  the  facial  shadows  are  too 

♦  An  abstract  of  a  lecture  delivered  at  the  mid-winter  oonvontion  of  the 
lUununating  Engineering  Society,  Now  York,  Fobruary  lO-lI,  1910. 


pronounced,  because  they  are  not  luminous.  The  footlights  serve 
the  purpose  of  relieving  this  contrast— not  reversing  the  intensity. 
Furthermore,  there  may  be  little  if  any  light  coming  through  the 
proscenium  arch  to  the  stage,  unless  there  be  '•  front  of  the  house  " 
spots  or  floods. 

Flexibility  in  the  arrangement  of  footlights  is  essential.  Usually 
there  is  a  locus  of  action  'n  the  scene,  where  the  maxmum  of  illu- 
mination is  required  both  from  above  and  below.  There  is  required, 
therefore,  a  sectional  footlight  controlled  in  sections  and  portable, 
so  that  it  may  Ve  concentrated  at  one  side  or  the  other.  A  con- 
tinuous foot  trough  is  neither  necessary  nor  advantageous.  Raither 
the  foots  sliould  be  in  the  form  of  groups  of  two  or  three-light  imits. 


•JC^^ 


Fig.  1.— Footlights  at  the  B.>kd  Bex  Theatke,  New  Yokk. 

the  groups  so  arranged  that  they  can  be  moved  longitudinally  from 
below  and  the  maximum  intensity  directed  at  will. 

The  chief  defect  to  be  avoided  in  comiection  with  the  proscenium 
arch  is  the  production  of  a  "  black  hole."  This  cau.ses  any  object 
facing  it  normally  to  receive  no  light  from  this  direction,  and  the 
stage  may  appear  sharply  silhouetted  against  the  relatively  brilliant 
background. 

In  one  case  a  number  of  small  spot  lamps,  mowited  on  the  face  of 
the  balcony,  were  used  with  considerable  success.  In  another  the 
spots  were  set  in  the  auditorium  ceiling  in  such  a  position  that  they 
were  obscured  from  the  audience.     Nernst  glowers  were  the  light 


Fig.  2. — P.vrabolic  Side  Floods  .\t  the  Band  Box  Tue.vtrk,  New 
York,  with  Louvrks.  Colour  Holders  Slip  in  between  Louvbe3 
AND  Casino. 

source,  thus  somewhat  closely  apin'oaching  the  iiloal  form  of  lilament 
for  projector  «ork.  The  results  wore  successful,  but  ti.e  apparaliLS 
was  expensive  in  lirst  cost  and  maintenance.  It  also  required  care  in 
adjustment  and  structural  fa^^ilities  that  were  not  always  available 
when  on  the  roiwl. 

In  place  of  these  there  are  now  four  20  in.  (iiO-S  cm.)  piiralKllio 
reflector  spots,  omiiloying  conoontrated  liliimrnt  lyi>e  ('  lumps  of 
special  construction.  The  apertures  of  the  relleclors  .in-  eniupp.tj^ 
with  a  .system  of  concentric  louvres  to  kill  the  direct  "  spill  "  light. 

.\t  the  Hand  Box  Theatre  elTorts  were  madi!  to  avoid  the  uso  ol 
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light  in  the  front  of  the  house  by  special  arrangement  of  the  foots 
and  bj-  using  floods  on  ea?h  side  of  the  proscenium  arch.  Lp.ter, 
front  lights  similar  to  those  just  referred  to  were  installed,  with  the 
addition  of  diaphragms  to  confine  the  light  to  the  desired  region  of 
the  stage.  The  difficulty  encountered  in  using  such  lights  low  down, 
as  at  this  theatre,  where  there  is  no  balcony,  or  on  the  balcony  face, 
is  that  they  light  the  scenerj-,  whereas  their  only  purpose  is  to  light 
the  performers  down  stage.  To  counteract  the  flattening  effect  of 
fronts  and  foots,  and  to  illuminate  shadows  and  knd  them  colour, 
Jight  blue  diffusing  floods  high  up  on  each  side  of  the  prose  enium  arch 
hare  been  employed.  ■  p*  i, 


occupies.     Such  steel  reflectors  at  least  give  some  sort  of  protection. 

Furthermore,  glass  mirrors  give  a  "  hard  "  reflection  and  a  cor- 
responding glare,  especially  where  high  finish  surfaces  are  required 
in  the  scenery  and  where  grease  is  used  in  make-up.  ^Tiile  the 
control  of  the  distribution  of  brightness  is  not  so  perfect,  with  the 
more  diffuse  reflecting  surfaces,  such  as  baked  enamel  or  etched 
aluminium,  the  quality  of  the  light,  in  the  authors  opinion,  is  much 
better. 

Recently  successful  experiments  have  been  made  in  the  lighting  of 
back  drops  by  a  series  of  20  in.  (50-8  cm.)  aperture  parabolic  reflector 
casings  equipped  with  diffusing  reflectors  and  300-watt  lamps  set 


Fi<i.  3. — Parabolic  Strips  ised  as  Uorder. 


I'lv..  ').  —  P.AKABOLic  Floods  used  as  Border. 


T1,.  re  is  nothing  on  the  stage  so  imwicldy  or  so  inefficient  as  the 

!  trough  Ixirder  light.     For  tliis  a  line  of  white  enamel  or 

im  hni«h  Ktecl  refleciors  of  various  shapes  has  been  sub- 

il ...,.  a-c  usually  of  the  30-dcg.  aperture  type,  focussing 

•rtliT  just  back  of  the  proscenium,  but  the  intensive 

If  U'e  of. 

'  il  amingoment  nas  proved  to  be  a  main  border 

— Ia;:f   l.orders  of  20  in.   (.")0-8  cm.)  aperture 

•  '  "   uitt  xpt'ciul  type  "C"  lamps  and  aluminium 

J    rillectors    r-'iiTi    difl'erent    colours.     I'sually    two 

tyie.  each  with  two  such  floods,  are  enough"     The 

-  til-  Mpace  required  in  the  8cencr\-  loft,  but  if  the 


'^ 


'  'I  WATT  I.AMI'. 

•iltAtitAgK  in  iiintcrinl.     Ilw  lolnl  o\c:he«d 

..(  „  „„.  ..  l-,r,|rr  of  10  lOO-wnM  iinitH.  two 

■""  Willi  iiiiil*. 

'•'  '''"^  pimiboltc  mrlpH,  ,'H"h 

.  P"  ii»ml  ;    lli.n-  iiri-  iiIho 

"I  mki't  "  liirdcir  luiitu 

'loni 

■  I  ho 

*■        ' '""  Kivod 

work,  nnrl  n  firDlnlluR 
■   "" '   ■""  ""'i  in  uplln  of  III),  npnrn  it 


on  a  stand  along  the  bottom  of  the  drop  and  facing  upwards.  These 
take  the  place  of  the  parabolic  strips  and  are  easier  to  handle  'in 
road  work.     They  require  greater  spacing  between   drops,  however. 

The  wiring  for  a  system  such  as  this  and  the  .switching  arrange- 
ment required  are,  of  course,  quite  different  from  anything  fomid 
in  the  usual  th.eatre.  therefore  on  tour  portable  wiring,  even  to  the 
front  of  the  hou.se  lights,  must  be  carried.  A  switchboard  and 
dimmer  b;  nk  of  eight  plates— a  very  much  simpler  switchboard 
than  one  usually  finds — is  used.  "  *" 

By  using  a  transfer  switching  system  the  number  of  dimmer 
plates  can  be  materially  reduced.  The  author  recently  designed  and 
installed  a  permasicnt  board  of  this  tvie  working  liiueh  after  the 
manner  of  a  jack  type  telephone  switchlioard.  "^     '' 

The  system  of  stage  lighting  descrihed  is  peculiarly  flexible,  and 
represents,  in  effect,  the  various  brushes  and  pigments  that  ex- 
jH'nence  has  proved  essential  to  the  stage  artist.  And,  as  the  painter 
makes  shift  to  obtain  wonderful  and  complex  tonal  quality  with'a 


Fill.  (i. — BoRnKK  Unit. 

few  coloutM,  HO  un  cnornioiis  va-iely  of  results  ean  lie  jirodueed  by 
II  few  pieces  of  |in.peily  designed  .stage  lighting  equipment. 

The  author  is  oppi.st'il  to  '  efleit  "  on  the  stage  to  the  "spot,'* 
whieli  huN  been  relegated  to  the  burlesiiue  and  musieal  "  show  "  ; 
to  nieehitnieul  lighliiig  "Htunts"  of  all  kinds  which  tend  to  reduce 
llie  uliige  lo  what  may  lio  termed  "  a  meihanii's  uiiiver.s*-."' 

Nor  iH  it  enough  to  iii,.relv  flood  the  sta/e  with  light.  The  direc- 
tion.«|.ianlilyaiid  quality,,!  the  light  ...mnt  for  mueh.  Hvdirection 
l«  meant  the  elTeel  of  the  light  in  giving  peisiKxtive  and  shadow; 
ill"  IH  „f  great  in  .meni  in  the  picluie.  The  best  scone  can  Ui  killed 
by  diMiurlioii.  Aeeeiiling  the  wrong  liighliglitH  is  like  had  pro- 
niineiJtiiiin  in  Rpeakiiig     it  jarH. 

l'o"'.il.|y  there  hii <  never  k'en  a  nm-  wl,..,,.  HMymiuetric  lighting 
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of  tlie  stage  was  not  advantageous.  Sometimes  a  silhouette  is  quite 
as  interesting — even  more  so — than  a  full  face  effect.  The  sole 
object  is  to  paint  into  the  scene  just  the  atmosphere  that  will  best 
serve  to  accent  the  acting  situation  wlirilin  ilua  be  farcical  or  tragic. 
or  merely  the  presentation  of  an  exipn-iii  pi'  i  uic\  dancing,  music,  &c. 
r  In  earlier  lectures  before  this  L^ll^■l•ty  riininiig  as  far  back  as  1910 
there  was  shown,  by  the  aid  of  a  colour  and  shadow  booth,  how 
extraordinaiy  was  the  distortion  of  form  produced  by  unnatural 
direction  of  intensities  or  excessive  diffusion.  How,  then,  is  it 
possible  for  the  observer  to  gther  the  finer  nuances  of  feeling  or 
emotion  from  a  scene  when  the  sensory  material  upon  which  the 
physiological  side  of  the  emotion  is  built  come  to  him  all  out  of  form 
and  proportion  ?  He  is  so  busy  unconsciously  sorting  out  and  cor- 
recting impressions  that  his  mind  simply  passes  over  all  of  the  finer 
elements,  which  merely  slip  through  the  sieve  of  memory  and  are  lost. 

Excess  of  light  is  a  great  mistake.  Chromatic  value  camiot  be 
obtained  at  high  intensity.  The  use  of  high  intensity  tends  towards 
garish  and  crude  colour  arrangements,  for  the  colour  must  fight 
for  its  life.  Nothing  fine  can  be  done  under  such  conditions  ;  and 
the  poor  actor  is  inevitably  hampered  by  the  effect  of  glare. 

The  production  of  a  hard  or  soft  atmosphere  is  largely  a  matter 
of  distribution  and  diffusion.  Shadows  must  be  luminous  and  free 
from  sharp  edges.  There  must  be  no  marked  focussing — nothing 
metallic  about  the  light. 

These  three  requirements  are  apart  from  colour,  which  requires 
special  treatment.  Saturated  colours  should  be  avoided,  and  a 
judicious  proportion  of  white  or  black  should  be  mixed  with  the  pure 
hue.  The  requirements  of  stage  lighting  might  be  briefly  sum- 
ma-ised  as  follows  :  The  least  possible  amount  of  light  in  conformity 
with  the  detail  required  ;  di£fu.=ed  and  soft  illumination,  but  with 
a  distinct  general  direction  ;  quiet  and  harmonious  effects  in  the 
general  colour  scheme. 


NOTES  ON  SOME  SMALL  POINTS  RELATING  TO  DUPLEX 
BALANCES  ON  LONG  SUBMARINE  CABLES.* 

BY  \V.\LTER  JCDD. 

The  following  notes  are  the  result  of  observations  made  by  Mr. 
W.  Gaye  in  the  laboratory  of  the  Eastern  Telegraph  Co.,  and  are 
communicated  as  being  of  interest  to  others  charged  with  the  main- 
tenance of  duplex  balances  on  long  submarine  cables. 

Various  phenomena  lead  to  the  deduction  that  even  the  relatively 
small  capacity  of  the  connecting  wires  concerned  in  a  cable  duplex 
system — such  wires  being  generally  of  considerable  length — enters 
into  the  problem  of  duplex  balancing  to  an  appreciable  extent. 
Manifestations  of  these  phenomena  are  : — 

1.  A  balance  which  has  been  observed  to  be  good  on  one  siphon 
recorder  is  often  found  to  need  more  or  less  small  readjustment  when 
the  circuit  is  transferred  to  another  recorder  or  to  a  relay,  the  only 
difference  being  that  another  pair  of  connecting  wires  is  used  for  the 
second  piece  of  apparatus. 

A 


2.  If  both  the  cable  and  artificial  line-are  disconnected  from  the 
system  a  small  balance  disturbance  is  invariably  shown. 

3.  On  what  are  known  as  oscillatory  curb  connections,  such  as 
those  shown  in  Fig.  1,  if  large  changes  are  made  in  the  capacity  of 
the  condenser  or  the  resistance  of  the  shunt  over  it,  a  pre\iously 
existing  good  balance  may  be  somewhat  upset. 

4.  When  the  entire  cross  circuit  is  short-circuited  by  coimecting  a 
wire  of  negligible  resistance  between  the  jKjints  A  and  B  (Fig.  1),  a 
disturbaiu'c  of  a  good  balance  may  be  |)rodii(<'d. 

•  These  curious  elfccls  are  likely  to  be  attiibiited  to  defective  iusu- 
lation  existing  ut  some  point  of  the  system,  but  they  are  found  to 
occur  when  nil  the  apparatus  and  leads  are  known  to  be  well  insu- 
lated. 

In  order  to  account  for  their  occurrence  it  becomes  necessary  to 
dismiss  from  consideration  the  cable  and  artificial  line  aud  to  study 

•  An  oriRinoJ  communication  to  the  "  .Journal  "  of  tlio  Institution  of 
Electrical  Engineers.  ,  ,   . 


the  connecting  wires  alone.  If  this  be  done  and  the  circuit' becomes 
of  the  simple  character  shown  in  Fig.  2,  it  is  clear  that  application 
of  the  battery  E.JI.F.  to  the  bridge  apex  by  depression  of  one  of  the 
signalling  keys  (K)  will  have  no  result,  since  both  sides  of  the  observ- 
ing instrument  (R)  inst-antaneously  acquire  and  maintain  the  same 
potential. 

If,  however,  the  two  comiecting  wires  on  either  side  of  R  have 
each  a  capacity  S  to  earth,  then  we  may  represent  the  conditions  as 
in  Fig.  3.  Here  a  manifestly  un.symmetrical  condition  is  displayed, 
and  it  is  evident  that  the  application  of  the  E.il.F.  will  have  a 
transient  disturbing  effect  upon  R,  greater  or  less  according  to  the 
capacity  S  of  the  leads.  p  -, 


Fig.  i\ 

We  are,  in  fact,  confronted  with  a  condition  of  things  that  calls  for 
remedy  before  the  main  problem  of  balancing  the  artificial  line  against 
the  cable  is  attacked.  It  seems  reasonable  to  suppose  that,  imless 
this  be  done,  the  elimination  of  these  entirelv  local  efliects  may  con- 
siderably aggravate  any  other  difficulty  that  may  be  experienced. 

We  shall  be  well  advised,  therefore,  to  discuss  what  expedients  can 
be  adopted  to  remedy  an  obnously  undesirable  lack  of  symmetry. 
Those  which  suggest  themselves  are  : — 

1.  To  make  the  comiecting  wire '.bet  ween  the  receiving  instrument 
R  and  the  condenser  as  short  as  possible,  so  that  the  latter  becomes, 
as  it  were,  part  and  parcel  of  the  former.     The  objection  to  this  is 


Fio.  3. 

that  the  condenser  on  even  moderately  long  cables  may  imder  ordi- 
nary circumstances  become  a  very  bulky  piece  of  apparatus  occupy- 
ing a  prohibitively  large  space. 

2.  To  use  connecting  wire  ha\-ing  a  thickness  of  insulation  so  great 
as  to  make  its  capacity  per  unit  length  negligible. 

3.  To  divide  the  condenser  into  two  equal  parts  and  to  place  one 
on  each  side  of  R.  This  would  involve  four  times  the  capacity  of 
the  original  condensers  and  would  be  objectionable  on  the  score  of 
cost. 

4.  To  adopt  the  Price  wire-guard  principle  in  regard  to  these 
wires.  That  is  to  say,  to  connect  the  screen  surrounding  the  >vire 
to  the  bridge  apex  and  thus  nullify  the  capacity. 


-1 

ir 

%, 

II 
If, 

\ — ] 

II 

||5, 

1 — 1 

y»r 

II 
II'' 

II 

^ 

.").  To  ilividc  (he  coil  of  R  into  exactly  equal  ])arts  R,  and  R,.  and 
to  insert  the  condenser  between  these  two  parts  as  shown  in  Fig.  4. 
This  provides  a  syniiuefrical  arrangement  at  no  greater  cost  than 
ithat  of  two  similar  additional  lengths  of  connecting  wire,  the  capa- 
city of  which  is  i-opresented  by  S,. 

The  diagrams  given  show  the  connections  \Vheri>  a  magnetic  bridge 
I  duplex  ayst^-m  is  in  use,  but  the  argument  applies  uquuJUy  well  to 
cases' where  a  simple  resistance  bridge  or  a  double,  ljj<*8^  condenser 
bridge"hrc  ertiployed."      '  '     '.  •■'',""-,. 
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JDVENILE  EMPLOYMENT. 

The  Health  of  Munition  Workers  Committee  was 
appointed  to  consider  and  advise  on  questions  of  industrial 
fatigue,  hours  of  labour  and  other  matters  affecting  the 
personal  health  and  physical  efhciency  of  workers  in 
munition  factories  and  workshops.  In  less  than  a  year  13 
Memoranda  on  a  wide  range  of  subjects  have  been  prepared 
by  the  Committee.  Of  these  Memoranda,  which  may  be 
obtained  from  any  bookseller  at  trifling  cost,  the  most 
recent  is,  in  manv  respects,  the  mo.«t  striking.  It  deals 
with  juvenile  employment,  and  reveals  the  existence  of  a 
state  of  affairs  such  as  one  would  not  expect  to  find  in 
a  civilised  country. 

Those  who  take  the  trouble  to  read  the  Memorandum 
will  agree  that  it  is  impossible  to  find  language  suitable  for 
describing  the  degrading  and  inhuman  conditions  which 
prevail  in  the  twentieth  century,  and  under  which  the 
poorer  members  of  the  rising  generation  are  being  brought 
up.  In  these  days  the  thought  that  at  one  time  the  State 
allowed  employers  to  send  boys  to  their  death  fills  one  with 
righteous  anger.  From  Memorandum  No.  13  it  is  evident 
that  vast  numbers  of  juveniles  are  still  compelled  to  follow 
their  cmplovmeut,  and  to  eke  out  their  existence,  under 
conditions  which  can  only  be  compared  with  living  death. 

Regarding  the  boys  employed  in  a  steel  works,  one  cf  the 
Medical  Investigators  employed  by  the  Committee  reports  : 

Of  the  boy.s,  it  may  bo  said  for  the  most  part  that  they  arc  "  so 
spiritless,  so  dull,  so  dead  in  look,  so  woebegone  and  attacked  with 
weariness  to  a  dulling  of  their  spu-its  "  as  to  compel  attention.  These 
conditions  are  attributable  in  a  very  larc .  measure  to  the  conditions 
outside  the  workshop.  .  .  . 

We  are  told  by  the  Comm.ittee  that  even  under  noiinal 
conditions  there  is  some  danger  of  juvenile  employment 
adversely  affecting  physique,  and  that  this  danger  is 
materially  increased  by  the  present  conditions  <>!  em- 
ployment. 

A  social  worker,  who  has  had  considerable  ex(X.'rience  of  bi>ys  em" 
])loyed  in  munition  works,  slated  that  .  .  .  the  boys  are  drawing 
on  their  strength.  .  .  .  They  have  no  Ici-sure,  no  recreation  and  no 
classes,  and  he  was  very  anxious  as  to  what  would  become  of  tlu< 
boys  after  the  war.  Ho  suggested  that  too  big  a  price  was  being  pi"  id 
for  output.   .   .   . 

.Vs  an  example  of  what  we  liave  referred  to  as  degrading 
and  inhuman  conditions,  we  lake  the  following  from  the 
section  on  "  Instruction  of  Young  Workers  "  : — 

At  prcMont,  unfortunately,  the  stress  of  work  has  rendciril  the 
conliiMianc')  of  education  impracticahle.  Recently  an  education 
nuthoiily  in  a  lari(c  inunitiun  centre  has  allowed  boys  of  l;i  to  bo 
enipliiyed  full  time  on  condilidii  that  they  attended  an  evening  school. 

Ah  pointed  out  by  the  Committee,  it  sliouid  be  obvious, 
however,  that  for  a  boy  who  has  to  work  from  (i  a.m.  to 
.")  p.m..  or  oven  longer,  sulwetniciit  attendance  at  .mIiiioI 
is  worw"  tliun  useloHs, 

111  theal).sciu('<)f  proof  tlial  the  best  ii.se  has  been  made  of 
thi'  iiiat4M'iiil  iivuilablc.  we  cannot  believe  tliat  the  stress  ot 
woik  hiiH  renileM'tj  the  contiiiiKiiici'  of  education  imprarti- 
eiilile.  leather  are  we  iiielined  to  imagine  that  the  stress 
of  work  has  leiideied  prolituMe  iheeiiiplovment of  juvenile 
liilioui  on  inuiiitions.  Altlioiigh  we  do  not  suggest  that 
hieal  educutioii  aiithoritie.s  me  hase  enough  to  "  allow  boys 
of    13  to  work  (ill!  time  proviih'd  they  attend  an  eveuing 

Hcl 1  "  in  order  that  tiie  grant  iiiailc  by  the  State  may  be 

incienHod,  it  Ih,  nevertheieHS,  a  fact  that  by  .so  doing  tht/ 
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grant  to  the  local  education  authority  is  increased.  Putting 
the  best  construction  on  the  motives  of  these  luuuani- 
tarians,  and  assiuning  that  they  are  endeavouring  to  work 
in  the  interests  of  the  child  of  13  years  of  age,  we  would 
first  have  them  send  their  own  13-year  old  children  to  work 
from  (i  a.m.  to  5  p.m.  and  afterwards  to  the  evening  school. 

The  Committee  believes  that,  in  addition  to  the  ordinary 
holidays,  boys  and  girls  are  likely  to  benefit  greatly  by 
occasional  opportunities  for  a  holiday  of  longer  duration. 
It  is  suggested  that  whenever  feasible  a  week's  holiday 
may  be  usefully  granted,  perhaps  as  a  reward  for  regular 
attendance  during  the  year.  In  our  opinion,  it  is  a  national 
disgrace  that  holidays  taken  by  the  working  classes,  as 
often  as  not,  mean  empty  larders.  The  experiment  is  one 
v.-hich  might  very  well  be  tried  in  the  munition  centre  where 
the  education  authority  insists  on  boys  of  13  attending 
night  schools.  And  to  make  the  little  fellows  feel  that  we 
were  giving  them  nothing,  we  would  compel  them  to  join 
the  Boy  Scouts  and  to  attend  regularly  at  Sunday  school 
in  order  to  qualify  for  the  extra  week. 

In  comparison  with  some  examples  of  which  we  have 
knowledge  those  given  by  the  Committee  are  colourless. 
Under  the  heading  "  Hours  of  Labour,"  it  is  stated  that : — 

Under  the  Factoiy  and  Workshops  Act,  1901,  boys  and  girls  under 
18  year.s  of  age  .  .  may  be  employed  for  12  hours  (lOi  exclusive  of 
meal  times)  a  day  during  the  weelc,  and  for  8  hours  (7i  exclusive  of 
moal  times)  on  Saturdays — that  is  to  say,  for  a  weekly  period  of  60 
hours.  Subject  to  some  exceptions  in  the  case  of  boys,  all  night  work 
and  Sunday  work  is  forbidden,  as  also  is  overtime.  Under  Section  150 
of  the  Act,  the  Secretary  of  State  has  power  in  case  of  public  emergency 
to  relax  these  restrictions,  and  since  the  commencement  of  the  war 
this  power  has  been  widely  exercised.  The  weekly  hours  have  fre- 
quently been  extended  to  67,  and  in  some  instances  even  longer  hours 
have  been  worked. 

It  is  fairly  well  known  that  the  Secretary  of  State  has 
widely  exercised  the  power  vested  in  him,  but  we  doubt 
whether  he  or  many  of  our  readers  are  aware  of  the  way  in 
which  the  relaxation  of  the  restrictions  has  been  abused. 
The  Memorandum  tells  how  the  daily  hours  of  employment 
have  been  extended  to  M,  and  occasionally  even  to  15 
hours.  We  are  told  that  night  work  has  been  common,  and 
that  Sunday  work  has  also  been  allowed. 

As  to  the  employment  of  juveniles  from  7  a.m.  on  Friday 
morning  to  1  p.m.  on  Saturday  morning,  a  total  of  .30  hours 
(26  hours  exclusive  of  meal  times),  the  Committee  is  silent. 
Such  being  the  case,  it  is  unnecessary  to  record  that  after 
about  18  hours  employment  it  is  found  that  children  reel 
about  the  shop  as  though  they  were  intoxicated,  and  that 
after  about  20  jiours  employment  it  is  difiicult  for  children 
to  stand  on  their  legs.  Nor  are  we  told  that,  as  a  result  of 
overtime  and  overwork,  it  is  customary  in  sonic  works  for 
juveniles  to  try  to  obtain  sleep  in  filthy  places  attached  to 
the  works.  Out  of  the  profits  resulting  from  this  unname- 
able  abuse  of  juvenile  employment  the  lion's  share  at 
the  present  time  goes  into  the  coffers  of  the  State  but  we 
refuse  to  believe  it  is  for  this  reason  that  the  State  has 
done  so  little. 

E(|ually  instructive  is  the  section  in  which  light  is  thrown 
on  the  home  life  of  these  juveniles.  The  following  cases, 
according  to  the  Committee,  are  typical  of  many  :— 

1.  A  boy,  ngcd  14,  stated  that  Iiis  average  wage  was  19b.  weekly. 
He  slept  ill  tlu^  Name  bed  with  two  young  men,  oneh  earning  about 
£2  a  week;  also  in  the  same  room, "but  in  another  bod,  two  young 
girls  nlept. 

2.  A  boy,  agid  16,  earning  about  22.s.  weekly,  .ilept  in  a  bed  with 
another  boy.     in  another  bed,  in  the  sumo  room,  a  boy  and  girl  hlept. 

In  some  cases  the  same  beds  arc  occupied  by  day  as  well  as  by  night. 

With  SO  much  of  the  tragic  side  of  life  .set  out,  'nn-  would 
like  to  sec  a  little  more  of  the  himiorous  side  ;  hut  tlic  (nily 
humour  to  be  found  in  the  Memoramlum  is  the  sentence  : 
"  The  temptations  ol  the  cinema  and  the  amusements  of  the 


street  tend  to  keep  boys  and  girls  up  too  late."  If  the  cases 
quoted  above  are  typical  of  many,  we  imagine  that  the 
children  referred  to  have  precious"  little  inditcement  to  go 
to  bed.  In  our  opinion,  the  barbarism  and  diabolical  in- 
humanity brought  to  light  by  the  Committee  account  in 
large  measure  for  the  alarming  increase  of  juvenile  crime, 
and  we  wonder  what  is  to  become  of  the  children— of  the 
dumb  slaves  of  State-aided  tyrannical  employers  and 
equally  tyrannical  parents— brought  up  under  present-day 
conditions  when  they  become  men  and  women  of  the 
Empire. 

Many  are  inclined  to  the  view  that  the  increase  of  juvenile 
crime  may  be  attributed  to  the  cinema  "  palace  "  and  to 
the  streets.  We  venture  to  say  that  the  desire  to  become 
rich  quickly  and  at  any  cost  permeates  the  communitv  in 
varying  degrees.  The  vulgar  show  of  wealth  by  those  who 
have  acquired  their  wealth  easily  accounts  for  much  of  the 
increase,  as  also  does  the  vicious  system  of  primary  educa- 
tion under  which  the  majority  of  juveniles  are  trained.  To 
these  must  be  added  the  home  influence,  which  is  not  the 
fault  of  the  child.  No  doubt  the  cinema  and  the  streets 
have  contributed  to  the  increase,  but  surely  neither  the  one 
nor  the  other  can  have  a  harmful  efi'ect  on  the  normal  mind 
and  well-nourished  body  ;  otherwise  why  should  those  re- 
sponsible for  the  increase  of  crime  come,  for  the  most  part, 
from  poor  homes  ? 

The  Memorandum,  for  which,  notwithstanding  our 
criticism,  we  are  exceedingly  grateful  to  the  Committee, 
culls  to  mind  a  passage  in  Mr.  Jerome's  "  Idle  Thoughts 
of  an  Idle  Fellow."  The  book  is  one  that  can  be  put  into 
the  hands  of  bo3-s  and  girls.  In  trying  to  determine  what 
the  future  has  in  store  for  these  abused  children  ot  the  poor, 
the  picture  drawn  by  Mr.  Jerome  overshadows  everything 
else.  The  passage  referred  to  deals  with  drink  and  the 
"  ignorant  masses,"  and  is  as  follows  : — 

But  think,  before  you  bold  up  your  hands  in  horror  at  their  ill- 
living,  what  "  life  "  for  these  wretcl  ed  crcatm'es  really  means.  Picture 
the  squalid  misery  of  their  bruitish  existence,  dragged  on  from  year  to 
year  in  the  narrow  noisome  room  where,  huddled  like  vermin  in 
sewers,  they  welt«'r  and  sicken  and  sleep  ;  where  dirt  grimed  children 
scream  and  fight,  and  sluttish,  shrill-voiced  women  cuff  and  curse  and 
nag  ;  where  the  street  outside  teems  with  roaring  tilth,  and  tlie  house 
aroimd  is  a  bedlam  of  riot  and  stench. 

Think  what  a  sapless  stick  this  fair  flower  of  life  nnist  be  to  them, 
devoid  of  mind  and  soul.  The  liorsc  in  his  stall  scents  the  sweet  hay, 
and  munches  the  ripe  corn  contentedly.  The  watch-dog  in  his  kennel 
blinks  at  the  grateful  sun,  dreams  of  a  glorious  chase  over  the  dewy 
fields,  and  wakes  with  a  yelp  of  gladness  to  greet  a  caressing  hand. 
But  the  clod-like  life  of  these  human  logs  never  knows  one  ray  of  light. 
From  the  hour  when  they  crawl  from  their  comfortless  bed  to  the  hour 
when  they  lounge  back  into  it  again  tlicy  never  live  one  moment  of 
real  life.  "  Recreation,  amusement,  companionship,  they  V\w\\  not  the 
meaning  of.  Joy,  sorrow,  laughter,  tears,  love,  friendship,  longing, 
despair  are  idb  words  to  them.'  From  tlie  day  when  their  liaby  eyes 
first  look  uiK)n  their  sordid  world  to  the  day  when,  with  an  oath,  they 
close  them  for  over,  and  their  bones  are  sliovelled  out  of  sight,  they 
never  warm  to  one  touch  of  liuman  sympathy,  never  thrill  to  a  single 
thought,  never  start  to  a  single  hope.  .  .  . 

In  the  foregoing,  with  some  difficulty  and  with  all  the 
self-restraint  we  are  capable  of  exercising,  we  have  en- 
deavoured to  fill  in  certain  of  the  blanks  in  the  :Memoriindum 
on  Juvenile  Emi)iovnUMit.  That  the  conditions  to  which 
we  have  ri'ferretl  will  be  imjjrovetl  in  the  near  future  caiuu)t 
be  doubted,  and  it  is  certain  that  they  will  be  the  more 
quickly  improved  by  exposing  them  than  by  hiding  them. 
We  look  forward  to  the  time  when  it  is  recognised  that 
iiumane  ticalnuMit  of  every  subject  in  the  State  is  aii 
essential  of  good  government  ;  to  the  time  when  it  is 
rocogniscd  that  decent  treatnu^nt  of  all  employes  is  one  of 
the  first  ])rinciples  of  works  managemont,  ami  to  the  time 
when  ptd)lic  opinion  makes  it  impossible  for  imreiits  to 
mortgage  tin-  fuliiic  of  tli(Mr  cliildieii  by  i'r\,siaviiig  them  in 
the  present. 
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THE  DEVELOPMENT  OF  APPLIANCES  FOR  HANDLING 
RAW  MATERIALS  AND  MERCHANDISE  AT  PORTS 
AND  OTHER  LARGE  CENTRES  OF  TRAFFIC* 

BY  SIR  JOKS  PURSER  GRIFFITH,  M.A.I.,  SI.INST.C.E. 

The  subject  chosen  by  the  Council  is  one  of  great  and  increa.sing 
importance ;  but  it  covers  a  world-wide  field.  It  is  obviously 
impossible  to  treat  it  in  detail  within  the  limits  of  a  lecture.  The 
numberless  appliances  and  the  various  conditions  to  be  dealt  with 
would  provide  materials  for  many  such  lectures.  All  that  I  can  do 
in  the  short  time  at  my  disposal  is  to  bring  under  your  notice  tlie 
objects  aimed  at  by  the  development  of  such  appliances,  and  what  I 
believe  to  be  the  economic  advantages  gained  by  their  use.  I  also 
propose  to  touch  on  some  striking  examples,  and  finally  to  submit 
for  your  consideration  a  plea  for  their  extended  use  on  the  ground  of 
the  bene.'it  they  are  capable  of  conferring  upon  mankind. 

Object  of  Appliinces  for  Handling  Materials. — The  introduction  of 
appliances  for  handing  raw  materials  and  merchandise  at  our  ports 
reduces  the  cost  of  raw  materials  and  the  finished  article  to  the  con- 
sumer. Reduction  in  the  cost  of  transport  between  the  source  of 
supply  and  Th'>  manufacturer  or  consumer  is  the  primary  object  of 
•  .!•  k  loading  and  discharge  of  vessels  is  an  im- 
!  _';t  charges. 

'  ,       .  ■    '  i'pital  invested,  and  has  te  earn  sufficient  in 

frtigin.i  to  ixjvcf  iiittrest  on  capital,  sinking  fund  or  depreciation, 
working  and  maintenance  expenses,  including  port  charges.  The 
late  .Sir  William  WTiite,  at  the  Engineering  Conference  in  1907, 
made  the  following  striking  remarks  : — 

"  A-  ■    !■ 'k'T   .h  it   hne  been  obvious  to  mc  for  many  jcars  that 

;ling  v/ith  cargoes  must  he  the  essence  of  success 

'•n.'<. 

I'v  Dr.  IriL'li.s  many  years  ago  (on  the  basis  of 

:-)  that   one  controllino  condition 

■\ni(r-i  is  the  time  they  remain  in 

■  lischarging  cargoes,  during  which 

)-!   !■■  lilt,  rniptcd." 

■    /Ji»rliarge    on    Port    Charges. — The   earning 
1  •  with  advantage,  be  referred  to  the  income 

•  ■  'of  quay,  and  the  cost  of  the  port  may  be 
p  ■•  To  the  cost  of  the  port  must  be  added  the 
"■  li.incc  and  working  exfcnses  of 

If  nt  charges.      If  the  aggregate 

"11  I !  \  ided  by  the  length  in  feet  of  the 

unity  Unl./,  m  .innc  .a  tlic  annual  exiienditure  on  the  port  per 
lioeiil  fiot  of  h<-rthuge.  In  a  Himilar  way,  if  we  find  out  what  the 
annual  income  of  the  fiort  amounts  to,  and  divide  this  sum  total  by 
Ihr  li-nKth  of  i|uay  berthage  in  feet,  we  arrive  at  the  earning  power 
of  <h-  f^.rt  (.T  hn-rt!  f.».l  ..f  berthage. 

'  mI  (lifTerenl  purtionH  of  the  berlhuge  on 

••  found  that  berths  appropriated  to  fixed 

»  M-r  return  than  Iheopcn  i)erlbH  devoted 

•  •■  -fl.     TIliN  all  |M)int«  to  the  necessity  of 

•  '  iml  rlciirance  of  ships  at  these  open 

•I  ...|.li.. »  (..r  bundling  raw  materials 

»i  Ml-nt. 

'"/"<■'. — It  Ik  imi'osfibli'  to 

•"  '  <    I--   arc   (itlfd   on    vessels   in 

'  ''ilh  for  loiidiiig  unci  diHchiirgliig 

»  ^'   iidviMil  of  Hlcamerx,  ihe  hand- 

•  i<-niii.wiiii'li,  worked  from  the  ship's 
"■  hiirv  UiiliT.  Thin  arniugemeiil  is  still 
'•'  '  i'l  which  Ihi!  onllniiryni/iitH  have 
'  i>  k  (Notts  tiltiid  :  and  iiiNtamcH 
•'  '1  !lli.  'I.  .  arryiMi;  i.vcr  III.IMIII 
'"                                                                                         ■        I'cr  liiMir. 

lixi'd  |Hirls 
'"  i  pliaiircn  nil 

'•■  ary.     It  ih 

"  iiiirc,  where 


'U  niirj  llollenlnin,  <iii  Kri'iil  iiiliiiid 
I'c  liiiil  rhiipd.  nhere  i<lii|>ii  ilimburgi- 
I'l  III"  •(iiii\~.  .Hill  |Mirliii>i<  into  till' 
'I    lihiiie.     ,M,. 11,  Irniliiix   III  tliini. 

with  llii'ii  nMii  .,iiu<i  liiHiilliiiK  plant. 

ti-anii-rn  i.f  tlir  lliiiiiliiii)t  .Siifriciiii 
>K   anil    IW.«l.,ii.   Unit     |||o    nt.  hiimhip 

-■"    ■"" "  Mini  II  ilul  III. I  ilesire 

I    ">  the  port.      It  »<>nlil 


!''III.Ui|iVKrr 


appear  that  the  Ccrman  tompiiny,  witli  its  up-to  <lat(^  .•sliiji  iMiuip- 
meiit,  hoped  to  be  able  to  capture  the  trade  of  Boston  by  embarras- 
sing its  competitors,  who  might  depend  more  upon  port  equipment 
supplied  by  the  local  authorities. 

Our  portal  authorities  have  been  slow  in  realising  the  importance 
of  rapid  dispatch  in  loading  and  clearing  ships  frequenting  their 
ports.  They  have  frequently  checked  the  extension  of  port  equip- 
ment by  excessive  charges,  forgetting  tliat  it  is  not  so  much  making 
a  profit  out  of  such  appliances  which  should  be  .sought  as  making 
the  port  as  a  whole  more  efficient  and  economical.  Shore  equip- 
ment is  essential  for  the  handling  of  materials  on  shore,  and  for 
hastening  the  clearing  of  wharves  and  sheds.  The  congestion  of 
our  ports  from  which  the  nation  has  suffered  during  the  present  war 
has  been  largely  due  to  imperfect  facilities  for  handling  the  goods 
when  landed. 

My  attention  was  drawn  to  the  importance  of  port  equipment  for 
handling  cargoes  more  than  40  years  ago  in  a  curious  way.  The 
late  Herr  Dalmann,  the  chief  engineer  of  the  Port  of  Hamburg, 
visited  Dublin  in  the  early  seventies,  and  at  the  close  of  his  visit 
invited  me  to  Hamburg,  and  amongst  other  attractions  mentioned 
that  a  greater  tomiage  of  shipping  was  accommodated  in  Hamburg 
per  lineal  foot  of  quay  than  in  any  English  port.  The  result  of  my 
visit  was  to  show  me  that  the  equipment  of  the  Hamburg  quays 
with  cranes  had  been  carried  out  to  an  extent  quite  unknown  in 
England  and  our  British  ports,  and  arrangements  as  regards  charges 
for  their  use  were  adopted  which  made  it  advantageous  for  the  trader 
to  use  them.  The  result  was  that  vessels  were  discharged  and  loaded 
rapidly,  and  the  costly  quays  worked  efficiently. 

1  now  propose  to  give  some  instances  of  appliances  for  the  hand- 
ling of  materials.  These  have  been  selected  as  striking  examples  of 
special  appliances  for  particular  purpo.ses.  which  may  prove  an 
incentive  to  the  extension  of  mechanical  appliances  for  handling  raw 
materials  and  merchandise  in  our  ports  and  centres  of  traffic. 

Coal  Handling. — in  the  year  1860,  when  1  first  became  connected 
with  the  engineering  department  of  the  Port  of  Dublin,  all  coal 
entering  the  port  was  carried  in  sailing  vessels.  These  vessels  wore 
practically  the  coal  stores  of  the  city  lying  in  the  port  for  weeks. 
The  coal,  which  was  raised  by  a  hand-winch,  was  filled  into  sacks, 
and  weighed  on  a  scale  on  the  ship's  deck.  It  was  then  carried 
ashore  on  men's  backs  to  carts  for  distribution. 

What  a  change  has  come  over  the  scene  !  The  .sailing  lollier  has 
disappeared  and  been  replaced  by  steam  colliers,  which  arrive  in 
port  in  the  morning  and  leave  the  next  evening.  These  vessels  are 
designed  of  suitable  size  and  draft  for  the  particular  port  with  which 
they  trade  ;  they  are  engined  for  speeds  necc.-^sary  to  meet  the  tidal 
conditions  of  these  ports,  and  are  designed  with  large  hatchways. 

(^oal-loading  Appliances. — In  the  matter  of  loading  coal  into  ships 
at  the  coal  ports,  there  has,  perhaps,  been  less  change  in  principle 
than  in  the  di.scharge  of  cargoes.  The  modern  staith  is  so  designed 
as  to  allow  trains  of  coal  wagons  in  ili^^iliargc  in  quick  .succession. 
In  some  cases  the  wagons  are  run  np  on  liigh  staging  commanding 
the  coal  shoots  ;  in  other  cases  the  wagons  loaded  with  coal  are  raised 
vertically  to  the  necessary  height  for  tipping,  while  in  some  recent 
instances  the  coal  wagons  discharge  into  a  coal-hopper  below  the 
ground-level  from  whence  the  coal  is  delivered  by  elevators  into  the 
ships'  hatches.  The  only  examples  of  .American  coal-loading 
appliances  which  1  propose  referring  to  are  the  coal  hoists  at  Toledo. 
Ohio,  constructed  by  the  Brown  Hoisting  I\Iachiiierv  Co..  of  Clcvc- 
jaml,  Ohio.  Hec<ii(ls  show  that  each  of  these  machines  will  handle 
from  -10  lo  .'iO  lOOlon  ears  per  hour.  The  car  is  clamped  on  the 
(.radio,  and  as  the  cradle  is  hoisted  the  wagon  is  turned  over  through 
„n  angle  of  I60<leg.  and  emptied. 

Coiil-diHclmrging  .]  i)jiliaiiccs.—  'f\u-  discharging  of  eoil  Ironi  I  lie 
ship  is  still,  it  may  be  .said,  in  a  transition  state.  Altlunigli  the 
met  hods  described  of  discharging  the  old  sailing  collier  in  Dublin  arc 
out  of  date,  yet  a  considerable  quantity  of  coal  is  excavated  in  the 
holds  by  manual  hibour,  and  the  buckets  or  skips  are  filled  by  the 
Hiiiiio  men.  The  biicUct  lariying  from  20cwl.  to  .'iO  cwt.  of  coal  is 
then  hoisted  either  liy  the  ship's  own  tackle  or  by  I'lanes  on  the 
qimyM.  Coiisiilernble  ailvaiMCN  have  been  made  in  the  use  of  grabs 
or  eM'jivaliii's  to  dig  the  coal  out  of  the  ships'  holds,  and  reduce 
iiiaiiiinl  biboiir  lo  a  iiiiiiiiiiiiiii. 

CiHil  Handling  and  IIVi/ic  Carriage  of  Cnal  on,  tin  Ain  and  Caldir 
Aarignlion.-  -One  id  the  most  striking  systems  of  Ihe  handling 
iif  (lull  rioiii  thi-eollieiy  In  Ihe  coast  for  shipnienl  is  that  devi.M'd  and 
carried  nut  by  Mr.  W.  II.  liMllhnlnmew  nn  the  .\ile  and  < 'ald.M-  Navi 
gilt  inn.  The  |Hirl  of  (ionli'  In  the  east  em  tei'iniiiiis  of  t  his  na\  igalinn. 
and  the  iiiiprovi'iiii'iil  nf  the  waterway  has  allowed  of  the  compart 
liieni  lout  HVHtOin  being  iised.  Ktieh  eninpailinenl  forms  a  leclan 
Kiilar  boat,  iihd  lairieN  10  tniii,  nf  i  ual.  The  comparlnieiits  are 
<oiipli'd  loficlhii  nnd  tnrined  into  ii  train  consisting  of  a  tug  nnd  2ii 
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to  :!ll  (.■(iiii|iarlMii'iU.s  and  c-ariyiii.L;  trom  S(l(t  lu  1,2(10  tons  of  coal. 
Each  train  is  worked  by  lour  men.  Tlio  several  eonipartnients  arc 
loaded  at  the  colliery  staiths,  and  on  arrival  at  Goole  are  floated 
into  the  cradles  of  powerful  hydraulic  hoists,  in  which  they  are 
secured,  raised  to  the  required  height,  and  tipj  ed  over,  discharging 
their  contents  into  shoots  and  thence  into  the  ship  at  the  rate  of  from 
200  to  300  tons  per  hour,  according  to  the  suitability  of  the  ship  to 
receive  such  cargo. 

]t  is  worthy  of  note  that  this  navigation  is  in  close  touch  and 
conii;etition  with  the  North-Eastern  Railway,  the  Lancashire  & 
Yorkshire  Railway,  the  Hull  &  Barnslcy  Railway,  the  Great  Central 
Railway,  and  the  Great  Northern  Railway. 

Coat  Handling  Appliances  on  the  Thames. — The  enormous  importa- 
tion of  coal  into  the  Thames  has  resulted  in  some  oi  the  best  installa- 
tions in  this  country  for  the  discharge  of  coal  being  found  in  the  Port 
of  London.  Although  there  is  some  admirable  equipment  belonging 
to  the  several  gas  companies,  yet  I  propose  confining  ray  reference 
to  the  plant  u.sed  by  Slessrs.  Cory  &  Son  (Ltd.),  as  this  represents 
the  experience  gained  from  a  very  large  coal  trade,  extending  over 
a  period  of  50  years. 

In  1889  Messrs.  Cory  built  a  derrick  pontoon,  550  ft.  in  length. 
This  allowed  two  ordinary-sized  colliers  to  discharge  on  one  side  of 
the  pontoon.  The  pontoon  was  fitted  with  luffing  cranes  and  grabs 
which  discharged  the  coal  from  the  steamers  into  hoppers  on  the 
pontoon.  From  the  hoppers  the  coal  descended  into  an  automatic 
weighing-machine,  which  discharged  the  coal  into  a  reservoir  or  bin, 
from  which  it  was  dis.'hargcd  into  river  barges  on  the  opposite  side 
of  the  pontoon  from  the  ship.  This  pontoon  discharged  on  an 
average  1 1  million  tons  of  coal  per  annum,  and  was  continuously  at 
work  on  the  Thames  until  1915. 

On  account  of  the  obstruction  in  the  river,  the  London  Port 
Authority  would  not  allow  another  coal  pontoon  to  be  moored  in 
the  river  channel.  Subsequent  additions  to  the  coal-handling  plant 
of  Messrs.  Cory  were  made  ashore. 

About  the  year  lilOO  Messrs.  Cory  reconstructed  one  of  their 
Erith  wharves,  and  crested  on  it  five  electric  luffing  cranes  I'itted 
\^ith  Hone  grabs.  A  few  years  later  the  Erith  pier  was  rebuilt, 
and  furnished  with  iive  transporters,  to  work  double-chain  grabs. 
The  flisadvantage  of  this  form  of  transporter  is  that  the  grab  cannot 
be  ra])idly  lowered  into  any  part  of  the  hatchway,  and  in  their  more 
recent  installations  Messrs.  Cory  have  reverted  to  the  luffing  crane. 
Ore  and  Mineral  Handling  Maehinery. — The  success  of  the  steel 
industry  in  the  ITnited  States  of  America  is  principally  due  to  the 
scientific  treatment  and  economical  handling  of  the  iron  ore  and  the 
coa'.  Some  of  the  most  striking  developments  of  appliances  for 
handling  minerals  and  ore  have  been  associated  with  this  great 
industry.  The  ore  is  brought  by  rail  to  the  lake  port,  where  huge 
bins  have  been  built,  over  which  the  trains  of  wagons  run  and  drop 
their  loads.  From  these  bins  the  ore  can  l:e  discharged  by  .shoots 
into  every  hatch  simultaneously.  The  great  charm  of  this  arrange- 
ment is  that  the  bin  storage  ensures  continuous  loading,  and  vessels 
ari'  iiot  dcl.iycd  .nvnifing  the  delivery  of  the.  ore  by  the  wagons. 

Ore  Till II  yinil  SI,  iiiiiers  on  the  American  Lakes. — Specially  designed 
steamers  ,.rc  fcit  iiics  of  this  trade.  The  following  is  a  description  of 
one  of  the  more  recent  steamers  :  The  vessel  is  560  ft.  in  length, 
56  ft.  beam  and  32  ft.  in  depth.  The  hold,  which  is  free  from 
stanchions  and  cross- bracing  or  bulk- heads,  is  in  the  form  of  a  hopper, 
409  ft.  long,  43  ft.  wide  at  the  top  and  24  ft.  wide  at  the  bottom. 
Arched  transoms  .span  the  hold  about  12  ft.  apart.  The  vessel 
carries  11,000  tons  of  ore,  and  is  fitted  with  water-ballast  tanks  in 
the  double  bottom  and  sides. 

The  (locks  are  of  such  a  form  and  size  that  several  vessels  can  be 
loaded  at  the  same  time.  At  Dnluth  in  one  dock  04,000  tonsof  ore 
have  been  loaded  into  14  vessels  in  24  hours,  or  an  average  load  per 
vessel  of  4,571  tons. 

The  unloading  of  vessels  is  what  limits  the  .speed,  and  a  study  of 
the  various  methods  adopted  is  of  gi-eat  interest.  The  Hulett 
system  is  one  of  the  most  effective  methods  in  use  on  the  great  lakes. 
There  machines  liaxc  removed,  without  trimming,  95  per  cent, 
of  the  cargo  of  a  modern  vessel,  with  a  minimum  rate  of  unloading 
of  200  tons  per  hour,  and  a  ma.ximum  of  080  tons. 

The  Brown  Hoisting  Machinery  Co.,  of  Cli'velan.l.  Ohio,  luuo 
coiistruelcd  some  cMellcut  coal  and  ore  handling  IilanI,  amongst 
which  is  (he  coal  handling  installation  of  the  Pittsburg  Coal  l)o<k 
Co.,  at  Duluth,  IVlinn.  It  is  said  to  bo  the  largest  in  the  world, 
capable  of  taking  (o.-l  from  Ihc  ,'^teamcrs  to  a  million-ton  storage  yard 
at  the  rate  of  l.'jOO  tons  ]wi-  hour. 

AnotluM-  interesting  plant,  is  at  work  at  Kairport,  Ohio,  and  con- 
sists of  si.x  f  isl  unloaiiing  electric  trolley  grabs,  delivering  ore  from 
the  i*hip  either  to  rail  or  store.  Five-ton  grabs  are  used,  and  10.000 
tons  of  ore  have  been  discharged  in  nine  hours. 

Grain-Handling  Appliances. — England  lagged  behind  in  the  adop- 


tion of  grain-handling  ajipliancc^,  and  we  arc  slill  familiar  with  old 
methods  <if  lilling  the  grain  into  sacks  in  the  holds  of  vessels,  hoisting 
the  sa'k^  on  iN-  k  by  hand  or  steam  winches  for  weighing  and  adjust- 
ment, Iranslrmng  the  sacks  o:i  men's  backs  to  carts  or  railway 
wagons,  whence  they  are  transferred  to  the  granaries. 

In  America,  at  a  very  early  date,  the  handling  of  grain  became  a 
pressing  problem.  Dearth  of  labour  gave  the  impetus  to  the  inven- 
tion and  introduction  of  mechanical  appliances,  and  the  erection  of 
silos,  or  bin-stores,  was  one  of  the  earliest  and  most  important  steps. 
The  combination  of  elevators  and  silos  solved  the  problem  of  storage, 
and  the  force  of  gravity  was  utilised  in  every  possible  way.  Eve'i 
after  great  progress  had  been  made  in  the  United  States,  the  hand- 
ling of  grain  at  the  discharging  ports  of  Europe,  and  specially  at 
those  of  the  British  Isles,  was  antiquated  and  costly.  Considerable 
progress  has,  however,  been  made  of  recent  years  in  the  discharge 
and  handling  of  grain  in  our  European  ports  by  the  introduction  of 
fixed  or  portable  elevators  on  land,  or  by  floating  elevators  in  tho 
docks  and  harbours. 

The  pneumatic  discharge  of  grain,  which  was  introduced  by 
Mr.  Duckham,  of  the  Millwall  Docks,  about  the  year  1890,  has  of 
recent  years  made  considerable  progress.  Although  a  British  inven- 
tion, it  has  been  chiefly  developed  in  the  principal  Continental 
ports.  A  large  number  of  floating  pneumatic  elevators  were  before 
the  war  at  work  in  the  Port  of  Rotterdam,  where  immense  quan- 
tities of  imported  grain  were  tran.shipped  from  ocean-going  vessels 
to  the  great  river  barges  which  navigate  the  Rhine. 

There  can  be  no  doubt  but  that  the  pneumatic  discharge  is  advan- 
tageous to  the  grain,  for  it  separates  the  dust  from  the  gra'n,  and 
removes  a  fruitful  source  of  heating.  And  yet,  curiously  enough, 
this  separation  of  the  dust  from  the  grain  has  actually  proved  a 
deterrent  to  the  use  of  pneumatic  plant,  the  reason  being  that  the 
removal  of  the  dust  meant  a  material  loss  of  weight,  although  the 
quality  of  the  grain  was  improved.  In  many  -'istantes  arrange- 
ments have  been  made  to  return  the  dust  to  the  grain  before  it  is 
pas.sed  to  the  weighing  machines. 

Oil-handling  Plant.— The  story  of  progress  in  the  handling  and 
transport  of  petroleum  reads  like  a  romance.  The  important  part 
it  and  its  by-products  play  in  our  every-day  life  has  been  brought 
into  prominence  by  the  restrictions  in  its  use  forced  upon  the  nation 
by  the  world-wide  war  now  in  progress.  We  have  learned  how 
dependent  we  are  on  its  supply. 

The  old  system  of  sending  oil  in  barrels  in  sail'ng  vessels  was  in 
full  swing  in  the  eighties,  and  in  the  Port  of  Dublin  until  1899,  when 
the  Anglo-American  Oil  Co.  opened  their  tank  storage  depot.  The 
effect  was  startling.  Instead  of  a  sailing  vessel  with  from  1,000  to 
2,000  tonsof  oil  in  barrels  occupying  the  harbour  quays  for  weeks, 
the  tank  steamer  « iili  from  5.000  to  10,000  tons  of  oil  was  discharged, 
and  the  oil  pimii  nl  .i  liure  and  stored  in  the  depot  tanks,  within  from 
24  to  48  hours  Ironi  i  he  arrival  of  the  tank  steamer. 

The  shortage  of  toiinage  of  tank  steamers  caused  by  the  war  has 
this  year  forced  the  Anglo-American  Oil  Co.  to  import  a  certain 
amount  of  oil  in  barrels  by  sailing  ships,  and  we  have  been  forcibly 
reminded  in  Dublin  of  what  this  means.  The  Norwegian  sailing 
ship  "Nordfarer"  brought  18.500  barrels  of  petroleum  in  August 
of  this  year,  approximately  equal  to  3.000  tons  of  oil.  This  vessel, 
even  with  the  aid  of  electric  cranes,  took  10  working  days  to  dis- 
charge, whereas  if  that  amount  of  oi!  had  been  imported  by  tnnk 
steamer,  it  woTild  ha,ve  been  discharged  in  one  day,  a  saving  to  the 
port  of  nine  working  days. 

Timber  Handling.— Tho  handling  of  timber,  both  at  the  loading 
and  discharging  ports,  still  involves  much  manual  labour.  Until 
quite  a  recent  date  balk  timber  was  brought  in  rafts  for  shipment, 
and  hauled  into  the  holds  of  sailing  vessels  through  port-holes 
formed  in  the  ship's  bows.  VA'ith  iheadventof  thostoamshipinto  this 
trade,  the  balk  timber  is  gciorally  loaded  and  discharged  through 
the  deck  hatches  bv  the  ship's  steam-winches  and  derricks.  In  the 
Port  of  Dublin  the  timber  is  now  frequently  discharged  by  the  por;.  I 
elertric  ciancs  on  the  quays  with  satisfactory  results  as  regards  tim.\ 
and  great  facilities  for  .stacking  and  handling  timber  on  the  quays. 

Planks,  deals  and  boards  were  formerly  exclusively  discharged 
by  nuinual  labour,  but  ha\e  of  late  been  discharged,  landed  and 
slacked  by  the  el.clric  cranes.  Conveyors  have  been  introduced 
in  .some  places  wlu  le  the  limber  storage  ground  is  within  rcasoual>Io 
dislancc  fn>ni  the  quay,  and  elevators  of  a  special  forn\  luivc  al.M) 
been  adopted  in  a  few  places  for  stacking  planks. 

Aiij>lianns  fi.r  Untidlinif  llouii  Mnchinert/,  <l:i:,  in  Ports.— h^  a 
large  port  it  is  essential  to  have  appliances  to  deal  with  heavy  lifts, 
such  as  railway  rolling  stock,  engines,  boilers  and  nincliinery  of  all 
kiiuls.  Tin-  .xample  lo  which  I  would  draw  your  attention  is  Ihc 
100-ton  electric  crane  in  the  Port  of  Dul)lin.  Before  its  erection,  in 
the  year  I'.IO...  ii  ««•.  no  unr  ommon  ocenrivnio  for  beav->'  loads  to  bo 
sent'  round  to  Belfii^it  instead  of  being  landed  in  I>iihlin.     The  crane 
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is  capable  of  lifting  loads  up  to  100  tons  at  a  radius  of  75  ft.  An 
ausiliarj'  lift  is  provided  for  loads  under  20  tons,  working  to  a  maxi- 
mum  radius  of  80  ft. 

Applianfesfor  Handling  General  Merchandise. — Reference  has  been 
chiefly  made  to  appliances  for  loading  and  unloading  vessels  ;  but, 
in  addition  to  these,  there  is  the  necessity  of  being  able  to  handle  the 
cargo  when  it  is  on  land  either  before  loading  or  after  discharge. 
L'nless  the  quays  and  sheds  are  cleared  rapidly,  it  is  ob\-ious  that  the 
discharge  and  loading  of  vessels  will  be  delayed  for  want  of  quay 
space  to  deposit  and  sort  the  goods. 

If  a  port  is  not  sufficiently  provided  with  well-designed  sheds 
and  ample  quay  space  for  the  reception  of  cargoes  and  appliances 
for  handling  and  sorting  merchandise  of  all  descriptions,  loss  and 
extra  expense  will  be  incurred.  Facilities  for  the  rapid  removal  of 
goods  from  the  port  are  also  of  the  greatest  importance,  while  easy  con- 
nections with  the  railways  and  the  inland  navigations  of  the  country 
,;re  essential  in  the  interests  of  the  internal  trade  of  the  country. 

In  this  respect  some  of  our  older  ports  controlled  by  port  trusts 
labour  under  great  disadvantages  when  competing  with  more  modern 
norts,  and  specially  with  those  controlled  by  railway  companies. 
rhc  defective  railway  connections  of  the  older  ports  often  necessitate 
costly  cartage  between  the  ships  and  the  railways. 

The  railway-owned  port  has  the  advantage  of  a  co-ordinated  con- 
trol of  its  railway  and  shipping  traffic  arrangements.  A  similar 
remark  applies  to  traffic  arrangements  where  railway  companies 
own  fleets  of  steamers  trading  to  a  port,  and  are  able  to  connect 
their  railway  sy.'stem  with  the  fcerths  occupied  by  these  steamers. 
In  this  (onnection  I  should  wish  specially  to  refer  to  the  arrange- 
mentit  of  the  Lancashire  &  Yorkshire  Railway  Co.  at  the  Port  of 
<;o<ilc.  for  handling  the  company's  Continental  traffic  at  that  port. 
A  (I'ngleRtorey  shed,  with  large  floor  area,  has  been  erected  at  the 
xtramluat  berths,  into  which  the  railway  wagons  rim.  There  is 
ample  flnnr  area  for  depositing  goods,  and  this  is  commanded  by 
in.  ■■       '  -  which  traverse  the  shed  from  the  quay  to  the  rails. 

A'  iribjnation  of  jib  cranes  and  overhead  cranes  allows 

<if  i;:  taken  out  of  the  ships'  holds  and  landed  either  in 

ll  nuvi  |iur],oses  or  into  railway  wagons  standing  at 

K.  .■  di»tan(  e  away. 

I '  •  -t  examples  of  handling  goods  traffic  of  a  general 

•  liiini'  ii-r  which  1  have  seen  is  at  the  Uldham-rond  Goods  Station, 
.Maiii'licnier,  whore  a  %ery  complete  system  of  overhead  electric 
ir.ii  '  '  Ml  all  classes  of  traffic,  and  electric  motor  trucks  are 
I)-.  ifonnH  to  supplcnu'nt  the  cranes  for  taking  goods 

ff.  of  t lie  shed  to  another. 

"I  anil  cotton  in  the  manufacturing  areas  of 
^  iTc  lias  taxed  llic  ingenuity  of  railway  engi- 

11.  I  111-  principle  now  generally  acce|)ted  as  the 

I  •  to  tt  great  height,  irrespective  of  their  marks, 
ir.  .  overhead  cranes.  This  syHlem  has  also  been 
<••;  The  Mime  principle  is  adopted  in  the  more 
II.                                        ^  nl  Bradford  belonging  to  the  Lancashire  & 

^ 

I  Airplianrm  Jiir  Untidlin;/  Jinw  Materials  and 

an  oxpect  of  the  problem  under  discussion 

(  nuprcme  im[.<irtame  and  interest— namely. 

II  ■  -iiir  111  npplian'im  fur  liiindlinx  raw  niaterialH  and 

III  'iir  |.i<r1«.  liiHtend  of  speaking  of  "  liibour-saving 
(«|.                         •     »■•  not   gmiluiilly  fiubntitule  tin-  term   "labour- 

'|iiolr  n  M-nteni  11  of  .Mr.   Harold  Cox  in  liis  lectiin. 
!'•  Tinl  lm|iroveincnt  "  ltt«l  .March,  with  which  I  am 

"I.  inlhy.     HtH  wonlii  wore  :- 

-■■  "till  find  ttiiil  wnrkmeii  in  iiiaiiy  pliiicM  look 

inii<  liilirry  with  viTy  iiiuili  the  unnii!  nunpicinii 

'.    iiiiii'l<.<-iith  leiiliiiy,  wIh'Ii  llicy  iini'il  In  liriwik 

v.iy  I  iiiHMU,  fur  wlii'ii  yiiii  ciiiiie  to  tliiiik  of   it 

'..  liKW'ti'i  iiiicivihM"!  Ill'  limy  lie,  in  to  iiiiiIik  ii 

liiilrc  I,  iiiiiii  ini)ilil  nliiKial  lir  ilcllii"il  nn  ii 

'  .'.  1 1,  lay  iliiwn  thin  |irii|HMlli(in  II  nl,  ko  fnr 

1.  Om  prugrcM  of  niixikiml  i*  depcnil.'iit 

'"  i'"l'l"i/iiiriit  in  I'orln.     TIiom' of  iih  wlio 

iih  ilir  wi.rkinK  of  liirKr  |Kirlii  aro  fiiiniliar  with  the 

'  In' mil  mid  iiii.li-i  riii|,|iiyriicnt  an  ii»BO(i»teil  willi 

riiiMiiiK  iiiiil  li.iMiipi  ,,iir  |Hir(H      The  tliir 

.•ml  liiailiiiK  nf  >.|ii|  >  „i  our  porln  are  iliic  In 

lull..  wiMllii-i  Hill!   iriide  coiiiIiIioiin.     Tlir 

•I-  '-"ti"  *<«Kr«  wliPD  work  i«  brink,  mill  n  lerlniii  pro 

|».  •  k  l»Uiiirrr«  may  h«vr  lonolnnl  Kinployinent  ;   but 

•'■  irrrrnfaKr  iil  the  dock  lnl»iiirer«  iKiiin  umlir  the 

«•'"  ■'">•"       K»rM  Aiiiiiii«i>l   .a«iin|  |iil.,nr  enmingM  are 

"''•  'hi*  !•  Iiillottnl  by  |N<rMid><  in  Hbi'b  the  man  iIocn 

IKi'  r.irii  wlint  .  an  b«  rajlnl  ■  jIvinK  •■ge. 


The  sad  story  of  the  docker's  life  is  told  in  reports  of  Royal  Com- 
missions, books,  pamphlets  and  magazine  articles  devoted  to  the 
subject.  To  those  interested  in  it,  I  would  commend  a  book,  pub- 
lished during  the  current  year,  entitled  "  Casual  Labour  at  the 
Docks,"  by  ilr.  H.  A.  Mess,  B.A.  Xo  suggestion  is  made  in  this 
little  book  that  advantage  should  be  taken  of  modern  machinery  and 
appliances  to  amend  this  state  of  affairs  ;  and  yet  this  is,  I  believe, 
a  direction  in  which  we  should  look  for  relief. 

These  labour  problems  have  occupied  the  attention  of  many 
thoughtful  minds.  Much  has  been  attempted  to  mitigate  the  lot  of 
the  casual  docker,  with  a  certain  amount  of  success  where  employers 
and  workmen  have  co-operated.  This  combination  is,  unfortunately, 
too  rare,  and  mutual  suspicion  has  barred  progress.  May  we  not 
hope  and  work  for  the  day  when  employers  will  see  that  liberality 
towards  their  workmen  will  pay  better  than  the  old  method  of  trying 
to  get  the  largest  amoxuit  of  work  for  the  smallest  possible  wage, 
and  when  workmen  will  see  and  acknowledge  that  low  output  will 
necessarily  result  in  low  wages  ? 

The  solution  generally  accepted  by  those  who  have  devoted 
attention  to  this  difficult  problem  is  to  form  a  staff  of  permanent 
labourers  in  each  port,  and  reduce  the  casual  element  gradually.  I 
can  only  refer  you  to  what  has  been  done  in  Liverpool  and  London 
in  this  direction.  It  is  only  a  beginning,  but  seems  to  show  that  the 
proposition  is  not  impossible  or  LTtopian.  Where  it  has  so  far  failed 
it  has  been  due  to  lack  of  co-operation  amongst  the  employers,  and 
to  the  ingrained  suspicion  of  the  men  with  regard  to  any  proposal 
for  the  abolition  of  casual  labour. 

The  permanent  staff  of  workmen  should  be  well  paid,  and  work 
for  a  reasonable  number  of  hours.  They  might  he  divided  into 
shifts,  if  found  desirable.  Such  a  well-paid  permanent  staff  would 
be  well  nourished  and  capable  of  a  reasonable  amount  of  overtime 
in  cases  of  emergency.  Now,  with  such  an  effective  staff,  supple- 
mented and  equipped  with  appliances  for  handling  raw  material 
and  merchandise,  wc  have  a  most  elastic  and  efficient  combination. 

It  is  the  fluctuating  demand  for  dock  labour  that  has  led  to  the  high 
rates  of  wages  demanded  by  the  men  and  to  the  bitter  strikes  with 
which  some  of  us  are  familiar.  It  is  the  high  rate  paid  to  the  casual 
labourer  which  lures  men  to  the  docks,  and  is  constantly  filling 
up  the  ranks  of  the  underemployed.  They  overlook  the  fact  that 
the  high  hour  rate  is  only  paid  for  the  actual  time  worked,  and  they 
do  not  take  into  account  the  hours  of  waiting  and  of  unemployment 
for  which  no  payment  is  received.  Casual  labour  has  been  described 
as  a  subtle  form  of  sweating. 

>  Engineers  know  that,  even  when  idle,  machinery  requires  watch- 
ful care,  yet  when  the  complex  human  machine  is  out  of  work  it  is 
often  allowed  to  remain  neglected  and  uncared  for.  It  will  jiro- 
bably.be  said  that  our  juior  law  relief  is  intended  to  meet  such 
dflficulties  ;  that  the  Ivluiation  (Provision  of  Meals)  Act,  1906,  was 
specially  passed  to  guard  the  children  from  the  evil  effects  of  their 
|)arents'  under  employment.  Is  it  not  our  experience  that  these 
costly  methods  of  relief  scarcely  touch  the  problems  of  poverty  to 
whicli  we  have  referred  ? 

You  may  naturally  ask.  What  has  led  me  to  introduce  such  social 
problems  in  "  The  James  Forrest  Lecture "  ?  My  answer  is, 
"  Nothing  but  a  seiLse  of  (he  gravity  of  the  issues  involved." 

We  have  by  the  continuance  of  casual  labour  in  our  docks  main- 
tained an  army  of  uiuler-emplovctl,  underclothcd.  under-fed  and 
badly-hou.sed  men,  with  their  dcpcntlcnt  families.  Wc  have  (hereby 
fomcntod  diHcontent  and  (rained  up  a  population  demoralised  by 
poverty,  poor-law  relief  and  so-called  charity,  and  consti(uting  in 
my  opinion  a  national  danger. 

I  have  no  doubt  in  my  mind  (hat  causes  which  lead  men  (o  com- 
bine :n  the  mimuer  in  whicli  the  members  of  the  Irish  Transport 
I'nion  combirieil  are  a  iliinger  (o  (he  State.  Tho.se  causes  in  Dublin 
were  (he  casual  labour  of  our  dockers,  wi(h  i(s  accomiianying 
poverty  and  miHciable  hoiiNiiig. 

.My  dcHire  is  (liu(  we  as  engineers  may  be  able  (o  assist  in  (inding 
a  Milution  of  this  pressing  problem  of  casual  labour.  The  develop- 
ment of  applianccH  for  lianilling  raw  maleriuls  and  merchiindisn 
must,  I  believe,  prove  ii  po(cii(  bicdir  (o  (bis  end.  bringing  increased 
periiiiineii(  work.  increiiMed  pay,  shorter  liotu's  and  be((or  homes  to 
(he  liibiitireiH  in  our  ports. 

.My  experience  hIiowk  (lia(  (be  posidoii  of  an  engineer  frequcndy 
idbiiilH  oppor(uni(ie«  for  inducniing  budi  cmpIoyeiH  and  ciiiplnvcil. 
iinil  III  nii(igii(ing  I  he  HUHpiciim  sn  fi'ci|iiciitly  existing  lic(\vccii  (liciii. 
fill  (bis  leiiMon  (hen^  would  iippeii'r  (o  I  i'  reasonable  hope  (ba(  our 
iiilbii'iiie  nuiy  be  hiilpfnl  in  pniniofing  (he  use  of  ap|)liauceH  for 
banilliiiR  raw  ina(erialM  iinil  nierchiiniliHe. 

If  (liiH  end  is  ii((aiiieil.  we  Hliall.  1  believe,  fiirdici'  (he  objects 
lor  ubii'li  (liiN  JiiH(ilii(iiiii  wan  fouiidcil,  as  dilineil  in  our  charier, 
by  iliicr(ing  (he  Kn'ii(  sniirces  of  power  in  Natuie  for  (be  use  and 
eonvenicnuc  uf  liuut. 
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CORRESPONDENCE. 


THE  AIR-GAP  FIELD  OF  THK  POLYPHASE 
INDUCTION  MOTOR. 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

It  would  appear  from  Mr.  Biedemiaun's  letter  that  he  has 
not  seen  paragraphs  4  to  9  of  the  concluding  section  of  mv 
Paper,  which,  by  some  mistake,  were  omitted  from  what 
should  have  been  the  final  instalment  on  October  6th,  but 
were  printed  on  pp.  49-50  in  the  issue  of  October  13th.  The 
fourth  paragraph  states  that  in  drawmg  up  Tables  XI.  and 
XII.  the  saturation  curve  of  Fig.  11  (p.  904,  Vol.  LXXVII.) 
was  employed,  and  that  the  ma.\imuin  ampere-tums  acting 
on  a  half  magnetic  line  were  taken  as  450.  The  ratio= 
(total  ampere-turns)/(air-gap  amjjere-turns)  is  for  this  point 
450/320=1-4,  a  figure  which  is  not  likely  to  be  exceeded  in 
motors  of  normal  design. 

The  table  in  which  Mr.  Biedermann  compares  the  results 
obtained  by  his  method  with  those  derived  by  mine  is  very 
interesting.  I  cannot  agree  however,  that  arguments  based 
on  his  formulfe  are  mathematically  more  exact  than  those  I 
employed.  In  the  first  place  his  formulfe  for  (im  are  only 
approximate,  and,  secondly,  it  is  impossible  to  assign  an  exact 
physical  meaning  to  the  term  "  average  coefficient  of  mutual 
induction,"  which  shall  be  applicable  to  the  motor  when 
rimning.  Of  course,  we  can  calculate  the  actual  coefficients 
for  a  stationary  motor  with  various  relative  positions  of  stator 
and  rotor,  as  Mr.  Biedermann  and  others  have  done,  and, 
plotting  a  curve,  we  can  average  them  in  various  ways,*  but 
when  the  rotor  is  running  the  coefficient  will  pass  through  the 
whole  series  of  values  several  times  during  one  cycle  of  the 
primary  current.  The  difficulties  surrounding  the  question 
as  to  how  this  average  should  be  taken  led  me,  seven  or  eight 
years  ago,  to  abandon  methods  involving  it  in  favour  of  the 
method  put  forward  in  my  Paper,  where  I  have  shown  that  the 
mutual  action  between  the  windings  of  a  running  motor  via 
the  multiple  fields  is  essentially  different  in  character  from  the 
action  via  the  fundamental  field. 

It  is  unfortunate  that  several  difierent  definitions  of  the 
circle  coefficient  have  come  into  use.  The  coefficient  defined 
as  <r=(magnetising  current) /(diameter  of  current  circle), 
which  I  use,  is  the  earliest  form — i.e.,  the  original  "  leakage 
factor"  employed  by  Behrend  in  his  book  "The  Induction 
Motor" — and  is  the] reciprocal  of  the  coefficient] developed  by 
S.  P.  Thompson  in  "  Polyphase  Electric  Currents  "  (second 
edition).  I  have  found  this  form  to  be  the  most  convenient 
when  designing,  because  in  calculatmg  the  circle  diagram  one 
de.termines  first  the  magnetising  current,  and  then,  by  means  of 
o",  the  radius  of  the  current  circle. 

In  dealing  with  the  effects  of  saturation,  the  rectangular 
field  form  due  to  a  single  slot  winding  should  not  be  taken  as 
the  basis  of  the  treatment  (as  Mr.  Biedermann  suggests  in  his 
letter  and  in  his  Paper,  p.  57,  Vol.  LXXVL),  because  such 
fields  may  not  be  superposed  ;  it  is  necessary  to  consider  the 
resultant  distribution  of  M.M.F.,  due  to  currents  m  the  com- 
plete winding,  and  the  flux  distribution  produced  by  it. 

London,  Oct.  21.  F.  T.  Cii.\rM,\x. 

THE  EVOLUTION  OF  THE  ELECTRIC  LAMP  AND 
TUNGSTEN  FILAMENT  LAMP  EFFICIENCIES. 

TO  THE  EDITORS  OF  THE  ELECTRICI.VN. 

I  have  read  with  interest  Mr.  C.  C.  Paterson's  reply  to  my 
Comments  on  his  statement  as  to  the  limits  of  efficiency  of 
vacuum-type  tungsten  filament  lamps  in  his  interesting  article 
on  "  The" Evolution  of  the  Electric  Lamp"  in  your  special 
issue  of  Septemebr  15th. 

I  note  Mr.  Paterson  explains  that  the  efficiencies  ho 
referred  to  were  the  mean  spherical  candle-power,  and  nob 
the  mean   horizontal   candle-power  efficiencies,  which  latter 

•  .S'ec,  for  instance.  H.  Moyci-Wiilfing,  "  Dio  dnpp'lt  vorkjtloto 
Strcuiing.  lie,'  "  .-\rcliiv.  f.  Klcktrotechnik,"  Vol  I.,  No.  S,  pp.  3<l3-382, 
1912,  where  ditlerciit  mithiuls  of  r  vcniging  ore  ojmimred. 


are  the  usual  values  taken.  This  is  very  surprising,  in  view 
of  the  fact  that  there  appears  to  be  no  mention  whatever 
in  the  article  of  this  basis  tor  efficiency  values.  It  emphasises 
all  the  more  the  danger  of  general  statements  of  this  kind 
which  are  not  properly  defined  or  Emited,  and  must  inevitably 
lead  to  misunderstandmgs,  if  not  serious  harm  to  the  merits  of 
the  electric  lamp. 

I  would  like  to  point  out  that  the  invariable  practice  in 
connection  with  electric  lamps  is  to  assume  that  the  efficiency 
expressed  always  refers  to  efficiency  on  the  mean  liorizontal 
candle-power  basis,  imless  otherwise  stated.  Mr.  Paterson, 
I  feel  sure,  is  conversant  with  this  general  practice,  and  should 
have  clearly  stated  that  the  efficiencies  as  described  were 
efficiencies  on  the  mean  spherical  candle-power  basis. 

I  am  seriously  in  doubt,  however,  whether  Mr.  Pateison 
really  speaks  in  terms  of  spherical  efficiency  throughoiit  his 
article,  as  the  efficiency  he  gives  for  the  tantalum  lamp  of  1-7 
watjs  per  candle  is  certainly  not  a  figure  obtamed  on  the  mean 
spherical  basis.  This  figure  is  mean  horizontal  candle-power 
efficiency,  as  these  lamps  have  never  claimed  an  efficiency  as 
high  as  this  on  the  mean  spherical  basis. 

\gain,  Mr.  Paterson  says  '"  the  initial  claim  for  tungsten 
filament  lamps  was  that  lamps  would  yield  1  candle  per  watt." 
Here  again  the  efficiency  referred  to  cannot  be  on  the  mean 
spherical  basis,  but  on  the  mean  horizontal,  as  tungsten  lamp 
manufacturers  never  attempted  to  claim  a  mean  spherical 
efficiency  of  1  candle  per  watt. 

Again,  in  speaking  of  the  half-watt  type  or  gas-filled  lamp, 
a  statement  is  made  that  an  efficiency  approaching  2  candl<\s 
per  watt  is  obtained  in  the  large  sizes  of  these  lamps.  This 
also  considers  the  efficiency  on  the  mean  horizontal  basis,  and 
not  the  mean  spherical  basis. 

Agam,  coming  to  Table  I.,  showing  the  progress  of  the  incan- 
descent lamp  on  p.  824,  we  have  the  efficiency  shown  for  the 
various  lamps  in  the  order  of  development,  and  the  values  here 
given  are  certainly  on  the  mean  horizontal  basis  and  not  the 
mean  spherical  basis.  Mr.  Paterson,  for  example,  shows  ai 
efficiency  for  carbon  filament  lamps  in  1880  of  4  watts  per 
candle  (0-25  candles  per  watt).  This  is  the  mean  horizontal 
value,  and  not  the  mean  spherical,  the  latter  being  more 
nearly  5  watts  per  candle,  or  0-20  candles  per  watt. 

Viewing  the  situation,  therefore,  on  the  whole,  it  would 
seem  that  Mr.  Paterson  has  confused  his  values. 

It  is  unfortunate  that  an  article  dealing  as  fully  as  this 
article  does  with  the  question  of  lamp  efficiencies  should  not 
have  been  more  specific  in  its  actual  statements,  so  ias  to  make 
it  clear  without  question  what  efficiency  values  were  really 
meant. 
Mazda  House,  London,  Oct.  17.  F.  W.  WtLi.cox. 


ELECTRIC  SIGNALLING  WITH  BARE  WIRES. 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

The  Home  Office  has  issued  a  Report  on  "  Electric  Signalling 
with  Bare  Wires,"  which  has  been  prepared  by  quite  a  covey 
of  doctors  and  baclielors  of  science.  The  Report  is  (iiiite 
interesting,  and  can  be  purchased  for  the  sum  of  3d. 

It  is  unfortunate  that  the  writers  should  use  the  term 
'•  efficiency  "  for  "  resistance  "  ;  it  has  for  many  yeai-s  been 
known  that  the  ohm  was  a  velocity,  but  never  an  eflicu^ncy. 
Tliey  also  use  the  phrase  "  parallel  short-circuit  windmg  "  for 
the  '■  short-circuited  secondary  winding,"  and  this  conveys 
very  little  meaning  to  an  electrician. 

This  Report  has  l)oen  seat  to  all  the  colliery  managers,  and 
although  by  reason  of  tlic  fact  that  they  have  obtained  their 
certifiovtes  they  have  generally  a  good  knowledge  of  useful 
mathematics,  it  is  doubtful  if  many  of  them  have  tiie  time  to 
appreciate  the  meaning  of  the  negative  index  (r+r')'//'.  '"i^l 
one  wonders  what  Bill  Hodn.y.l.  whose  duties  combme  the 
care  of  the  haulage  ropes  and  the  underground  signals,  where 
no  other  electricity  is  used  in  the  pit,  will  make  of  the  term 

Ldildt.  ,   ,       ,      • 

The  quart  size  wet  Leclanche  cell  is  recommended  as  lia\  niK 
a  high  internal  rosistanco,  and  consequently  limiting  the  cur- 
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•y.  iju  short-circuit.  The  Report  fails  to  point  out,  however, 
,:-  ^<  coiding  to  the  Mines  Act,  there  is  no  limit  to  the  number 
..:  (  -lis  which  may  be  put  in  parallel,  and  it  is  by  no  means 
uncommon  practice  to  find  a  battery  of  100  of  these  cells 
arranoed  in  series  parallel  to  give  a  voltage  within  the  limits 
of  the^Mines  Act— namely.  2.5  volts.  It  is  obvious  that  quite 
a  large  current  can  be  obtained  from  such  a  battery. 

.\ny  danger  from  sparking  at  signal  wires  can  evidently  be 

eliminated  by  fitting  the  Bell  magnets  with  copper  sleeves,  and 

ii«in?  »  hisfh  re-sistance  winding.     This  seems  to  be  the  most 

-        '      '  -        I'liiot  be  tampered  witli.     Also  some  restric- 

■  d  on  tlie  connection  of  batteries  in  parallel. 

:  a  non-inductive  resistance  in  scries  with 

.;  beiLs  will  probably  be  generally  adopted,  but  there  is 

-  a  danger  in  case  of  the  bells  not  ringing  properly  that 

ihv  whole  or  part  of  the  resistance  will  be  cut  out,  and  anyone 

in  the  habit  of  m.aking  inspections  underground  will  know 

liow  difficuli  it  is  to  •' ' '  '''-^  <-lass  of  offence. 

London,  Oct.  10.  "  Holm  Oak." 

■  OX  THE  RELATION  ui-'  IMPORTS  TO  EXPORTS." 

T  (  THE  EUITORS  OF  THE  ELEfTRU'IAN. 

I  r.'.  i'-w  of  this  article  a  reference  to  "  the  now 
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in  a  compr.ct  condition.  If  detaclied  from  its  support  and  plaoed  in 
a  porous  pot  around  a  sheet  of  platinum  as  an  electrode  this  active 
positive  material  gives  2-4  volts  against  a  zinc  plate  as  negative. 
One  can  obtain  in  this  way  a  prolonged  discharge,  which,  however, 
falls  rapidly  as  the  material  becomes  exhausted,  just  as  occurs  in  the 
Reynier  lead  peroxide  accumulator.  This  discharge  at  2-4  volts  is 
followed  by  a  second  discharge  which  persists  much  longer,  com- 
mencing at  0-7  volt  and  descending  regularly  to  zero.  The  capacity 
of  this  second  discharge  is  live  or  six  times  that  of  the  iirst  one.  In 
repeating  the  experiment  with  chemically  prepared  lead  peroxide 
this  second  discharge  was  invariably  obtained. 

When  the  active  positive  material  has  been  detached  from  its 
-  support,  well  washed  and  dried,  it  has  a  very  low  resistivity  ;  on  the 
other  hand,  lead  ].eroxide  is  a  less  good  conductor,  minium  still  less 
so,  litharge  almost  an  insulator,  while  lead  sulphate  has  a  resistivity 
even  greater  (two  million  times  as  great  as  that  of  electrolytic 
peroxide).  Washed  and  dried,  active  positive  material  is  of  a  smoky 
black  colour,  but  loses  this  tint  spontaneously  when  exposed  to  air 
for  several  days,  the  surface  becoming  brown. 

Finally,  when  submitted  to  chemical  analysis,  this  material 
appeared  to  conform  with  the  formula  PbaOj.  M.  Tennen  and  M. 
Hollard  have  shown  in  another  connection  that  the  electrolytic 
determination  of  lead  as  peroxide  at  the  positive  in  a  nitrate  solution 
leads  to  the  result  Pb/PbO.r=0-8.52,  corresponding  with  PbaOj, 
whereas  the  dioxide  yields  the  relation  Pb /PbO2=0-866. 
All  these  facts  suggest : — 

1.  That  the  positive  plate  in  an  aciumulator  contains  an  oxide 
richer  in  oxygen  than  PbO,. 

2.  That  the  positive  at  the  end  of  the  discharge  consists  of  PbO^. 

3.  That  only  the  negative  undergoes  sulphating  during  discharge. 

4.  That  the  reaction  of  this  discharge  can  be  expressed  by  the 
equation  Pb30,+H...S0j4-Pb=^^:}Pb0,-rH,0+PbS04. 

5.  That  the  lead  jieroxide  PbjO,  is  endothermic,  arid  absorbs 
about  9,000  calories  in  passing  from  PbO,  to  PbaO;.  Conversely, 
the  dioxide  emits  about  12,000  calories  in  passing  from  PbO  to  PbO.,. 

6.  That  the  discharge  of  an  ac(  umulator  is  comparable  with  the 
process  of  depolarisation  during  which  the  manganese  element  passes 
to  the  MujOj  condition,  or  even  to  Mn^Oj.  In  the  accumulator, 
PbaO:  ])asses  to  PbOo,  the  nojative  in  the  meantime  sulphating 
ins-tead  of  becoming  chlor.'nated,  as  is  the  case  in  a  battery  employing 
manganese. 


•  l'«|'f  I'Mi  Ufi.ti   lU  tUMuU  t'l«m«.-..  ik    riivmiiiM. 


THE  EFFECTS  OF  A   DISTURBANCE   ON   A   THREE- 
PHASE  NETWORK.* 

BY  H.  Kl'ItLS  AND  W.  PETER,SEN. 

The  following  account  relates  to  a  disturbance  which  took  place  on 
the  network  connected  to  the  main  power  Avorks.  the  distributing 
network  consisting  of  overb.ead  cables  with  some  relatively  short 
lengths  of  cable.  It  is  connected  through  a  cable  3-2'  km.  lonii,  an<l 
through  an  oil  switch  to  the  "bus  bars  at  the  power  station  in  Hochst. 
from  which  a  considerable  length  of  dist ributinc;  cables  and  ovei-- 
bead  wires  is  supplied,  tin  !"'epteml;er  14,  191.5.  at  0.45  a.m..  the 
oil  switch  oiXMied  in  conseriuence  of  a  short-circuit.  The  switch 
was  immediiiiely  closed  again  and  remained  closed.  V'oltmeters 
are  connei  ted  between  earth  and  the  various  'bus  bars,  and  these 
showed  on  phase  I.,  .5.800  volts,  on  jiliase  II.  6,700  volts,  and  on. 
])ha  e  III.  O.OtH)  volts.  At  0..5.5  a.m.  a  factory  which  had  a  trans- 
foniier  with  a  capacity  of  100  k.v.a.,  reported  that  their  motors  were 
Hlowly  running  in  a  backward  dirodion  :  at  7.15a  similar  report  was 
received  from  uiiother  works  with  two  liiinsformers,  en  /h  of  250  k.v.a. 
The  reveiKc  direction  of  rotation  of  the  motors  al.so  look  place  in 
other  workH.  These  included  works  at  Hoflieiin.  which  hud  two 
inoteirs  each  of  .50  kw..  one  motor  of  117  kw.,  one  of  l!0  kw.,  ami 
►  cMTuI  Hiiialler  iincs ;  a  leather  factory,  with  one  motor  of  :{Okw., 
on.'  of  15  kw..  two  of  1 1  Itw.,  and  several  smaller  ones  ;  ICppstcin's 
tinfoil  furtory,  with  one  motor  of  22  kw.,  one  of  15  Uw.,  and  one  of 
7-5  kw.  ;  iiiid  iinotlmr  fucloiy,  with  one  motor  of  22  Uw..  one  of 
7-5  kw.,  anil  one  of  ;t'75  kw.  In  the  llofhi^im  factory,  the  following 
poiultt  were  iioliied  ;  At  Iirst,  there  was  no  vollii>;e  availaiilc.  and 
the  iiiilotniitie  elMoiit  di-viccM  came  iiiloaclion.  When  the  switches 
win«  eloMcil  ami  llic  tnolors  were  sliirted  again,  they  all  ran  back- 
waidM  ill  Iho  nnerde  diiection  at  full  n|oeil  ;  they  amoiiiiled  in  all  to 
;t(Mlk.v.ii.  ft  was  aJHo  found  lhii(  in  two  other  phucs.  motors  of 
2-2  kw.  anil  ;i"  kw.  ran  bii  Uwiirds  at  full  h| fed.  In  one  place  the 
|ilir.  I'x  were  elianvi'il,  »'I<1  the  belt  was  erossed  :  and  il  was  then 
found  |;oi«Nili!i>  to  loiiliniie  work  with  u  circular  ^aw.  After  rather 
litlHiiiiiiiH  ex|)u|uielil  ill  the  way  of  iliviNion  and  Hiib-division  of  the 

•  .\l.i.lnict    (if   nil    (irlicli-    ill    Ike    "  Kicklrolcchiiiwlii-   Zeilsi  hrifl." 
Mrfl  211,  mill. 
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transmission  lines,  it  was  found  tliat  the  fault  was  in  the  power 
house  itself.  The  oil  switch  was  examined,  which  connected  to  the 
part  of  the  network  affected  by  the  disturliance,  and  it  was  found 
that  there  was  a  discontinuity  mi  plui^c  11.  An  insulator  that 
carried  the  middle  conta?t  piet'e  in  the  oil  switch  was  found  to  be 
broken,  and  the  contact  piece  had  fallen  to  the  bottom  of  the  oil  case. 
Jn  consec|nence  of  the  discontinuity  on  this  phase  this  part  of  the 
network  was  only  connected  through  two  phases  to  the  power  house. 
The  authors  give  an  explanation  of  the  causes  of  the  phenomenon, 
but  this  is  not  here  reproduced,  as  it  depends  largely  on  certain 
theoretical  investigations,  published  in  a  preceding  article.  But  the 
facts  relating  to  the  disturbance  itself  are  of  interest,  altogether 
apart  from  the  causes  which  contributed  to  it,  which  depend  on  the 
capacities  of  the  line,  the  magnetising  currents  of  the  various  trans- 
formers, and  the  relations  of  the  disturbed  to  the  undisturbed 
portions  of  the  network.  Those  interested  in  the  theoretical  aspect 
of  the  question  will  do  well  to  refer  to  the  original  articles. 


THE  "WILKINSON"  BRAKE.* 


It  will  be  reinenil  ered  that  Mr,  W,  T.  Robson  referred  to  the 
"Wilkinson"  brake  in  his  Paper,  "Tramway Transit  and  Comfort," 
read  at  the  Congress  of  the  Tramways  and  Light  Railways  Associa- 
tion in  June  last.t  During  the  discussion  on  the  Paper  a  wish  was 
expressed  for  further  details  in  regard  to  this  brake.  We  are  in- 
debted to  Mr.  R.  H.  Wilkinson,  general  manager  of  the  Huddersfield 
Corporation  Tramways,  for  the  following  description  of  his  brake. 

K TTT 2'-8i'-^ 1— ^.-^ 

k^  ^  vL     \ 


Vjkws  SHowiNd  .\huan<:kment  op  Wilkinson  Bhakk. 

This  brake  is  a  baiul  brake  .■itlarluMi  to  llic  extended  anuaturo 
shaft  actuated  through  levers  from  the  usual  platform  brake  spindle. 
The  brake  drum,  which  is  of  cast  iron  and  keyed  on  to  the  arnuituro 
shaft,  is  of  open  section,  the  arms  creating  a  tlraught  which  assists 
greatly  in  keeping  the  drum  cool,  also  reducing  to  a  minimum  the 
"  mass  "  of  the  drum  wheel  to  facilitate  rapid  cooling. 

The  brak(^  band  is  of  mild  steel  lined  with  "  forodo."  and  is  in 
one  length,  attached  at  the  ends  to  a  boll  (■rank  lover  by  nu'iiiiH  of 
riveted  lugs,  one  end  being  lifted  with  an  adjusting  Hcniw,     Tho 

•  F'rom  the  "  Jn\irniil  "  of  the  Tramways  and  flight  Rnilwaya  Asgooia- 
tion. 
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band  and  levers  are  supported  by  an  angle  iron  and  flat  bar  frame 
attached  to  the  motor  suspension  bar,  and  to  the  motor  shell  at  the 
axle  bearing,  A  pull-off  spring,  and  adjusting  screws  for  regulating 
the  clearance  between  drum  and  band,  are  iitted  to  the  frame  as 
shown. 

The  force  applied  to  the  brake  band  levers  is  equalised  by  a 
differentiating  chain  gear.  A  chain  passes  freely  through  two  fixed 
pulleys  attached  to  a  cross  frame,  and  two  pulleys  attached  to  a 
short  lever  which  is  fixed  to  the  main  "  pull  "  lever  as  shown,  and 
moves  with  it. 

The  "  pull  "  lever  is  placed  on  the  under  side  of  the  cross  frame, 
owing  to  lack  of  clearance  above,  and  is  connected  by  a  gudgeon  to 
the  short  '"  pulley  "  lever  situated  above  the  frame.  The  ends  of  the 
"  pull  "  lever  are  connected  up  to  the  platform  brake  spindle  in  the 
usual  way  ;  a  hand  wheel  being  used  in  preference  to  a  lever. 

The  brake  is  quickly  applied,  there  being  practically  no  slack  to 
take  up,  as  with  wheel  brakes.  Braking  through  the  gears,  it  is 
similar  in  action  to  the  electric  brake,  and  has  proved  very  efficient. 

Tests  were  made  on  the  level  with  a  dry  rail,  and  the  speed  ob- 
tained was  16-3  miles  per  hour.  The  car  stopped  20  yds.  in  five 
.seconds,  which  equals  4-8  ft.  per  second. 


LEGAL  INTELLIGENCE. 


Locker-Lampson  v.  Isaacs  and  others. 

On  Mondav  this  action  e.-imc  hei'ov  Mr.  Jiii^ticc  Sargant.  and  was 
brought  by  Mr.  0.  S.  Locker-Lampson  ard  Mr.  P.  8.  Wright,  on  behalf 
of  themselves  and  all  other  the  shareholders  of  Marconi's  Wireless  Tele- 
graph Co.  (Ltd.)  (except  such  defendants  as  were  shareholders  therein), 
against  Mr.  Godfrey  Charles  Isaacs,  Messrs.  Htybourn  &  Croft,  Messrs. 
Guglielmo  Marconi,  H.  S.  Saunders  and  Alphonso  Marconi,  Major  Flood 
Page  (since  deceased),  Capt.  H.  Riall  Sankey,  Messrs.  S.  GeogV.cgan  and 
Maurice  Trava illeiu-,  ( 'ol.  Albirt  Thys  (now  deceased ),  Mr.  Harry  Michael 
Isaacs,  Messrs.  Billett,  Campbell  &  GrcnfcU,  Marconi's  Wirebss  T  le- 
graph  Co.  (Ltd.),  and  Mr.  S,  F.  St.  J.  Steadman.  The  nature  of  the  action 
was  not  stated,  but  there  were  five  motions  by  different  defendants. 

The  first  of  the  motions  was  by  Mr.  A.  Marconi,  ('apt.  Sankey  and 
Messrs.  Geoghegan  &  Steadman,'  asked  {inter  alia)  that  plaintiffs' 
amended  statement  of  claim  might  be  struck  out  as  against  them,  and  the 
action  be  dismissed  with  costs,  on  the  ground  that  there  was  no  reasonable 
cause  of  action  against  applicants.  Alternatively,  the  motion  asked  that 
the  action  might  be  dismissed  as  against  the  applicants,  with  costs,  on 
the  ground  that  it  was  vexatious ;  or  that  certain  questions  raised  by 
certain  portions  of  the  pleadings  might  be  tried  before  the  other  questions 
or  issues. 

For  applicants,  Mr,  Gore-Bkowne,  K.C,  argued  that  no  person  could 
(with  a  few  exceptions)  bring  an  action  in  respect  of  a  cause  of  action 
which  was  vested  in  someone  else.  In  the  present  case  tho  wrong  (if 
any)  was  as;ainst  the  company,  which  was  the  only  proper  plaintiff  in 
respect  of  the  wrong  except  in  one.  case. 

Sir  .John  Simon,  K.C.  (for  the  company),  interpo.scd,  and  said  that  a 
settlement  had  been  arrived  at,  apart  from  the  counsel  in  the  case,  ur.der 
which  the  action  was  to  be  stayed  on  certain  terms. 

The  terms  of  the  settlement  were  not  disclosed. 


Toronto  Electric  Light  Co.  v.  Toronto  Corporation. 

On  Oct.  2:?  the  .ludicial  Committee  of  tho  Priv^  Council  delivered 
judgment  hi  this  action,  whiclv  was  bnnight  by  the  api>cllant  company 
for  an  injunction  to  n-strain  the  Corporation  from  interfering  with 
appellants'  plant  bv  laittiug  down,  n'moving  or  othenviso  interfering 
with  their  poles  and"  wire's  in  the  stivets  and  otherpubUe.  plaies  in  the  city. 

Sir  ,Iolm  Simon,  K.C.,  Mr.  Helbuuth,  K,C.,  and  Mr.  Auglin,  instructed 
bv  Messrs.  Blake  &  Redden,  appeared  in  support  of  the  appeal :  Sir 
R'obert  Finlav,  K.C  and  Mr.  G.  R.  Gear\',  K.C,  instructed  by  Fnvsh- 
lields.  for  ivsi'iondenl  Coi|.oration. 

Lord  .\tkins,in  said  that  tlio  appeal  was  from  a  judgmentof  tho  First 
.■Viqiellale  DiMsiuTi  of  the  SupRuue  Court  of  Ontario,  whereby  a  judgment 
of  the.  trial  judge  in  favo\ir  of  plaintiff  company  was  sot  aside,  and  it  was 
ordered  that,  subject  to  certain  declarations,  the  action  should  be  dis- 
mi.'ised  with  costs.  Tho  case  was  not  free  from  difficulty,  for  some 
important  transactions  which  took  place  between  the  parties  were  not  in 
writing.  The  eoniiiany  was  incorporated  in  188:)  by  an  Act  which  pur- 
ported to  confer  the  power  (inter  alia)  of  manufacturing  electric  light  and 
power,  and  the  eivelion  of  plant,  and  all  machinery  ni'ccssary  for  lightuig 
tho  str<'cts  and  liousew  of  the  city.  In  oxeiviso  of  that  power  tho  com- 
pany estabhslied  an  extensive  sy.sfem  for  the  distribution  of  electricity 
over  almost  the  entire  city  of 'I'oronto.  It  .supi)lied  ••iinvnt  to  private 
customci-s  ami  to  the  Coiporatiou  for  lighting  the  stiwt  lumps.  The 
system  in  1'.II2  was  jiarllv  overhead  and  parllv  underground,  hut  much 
tiio  lai-gi'r  part  was  overiii-nd.  It  then  coven'il  :t70  stivet-iniles,  1,-1.">I> 
miles  of  will'  being  earned  on  lr),70.'>  poles,  'I'he  undeigiimnil  system 
then  (Minsi-led  of  about  IW)  miles  of  single  conduit  laid  in  'JS  to  ;iO 
streot-niilcs.  The  two  .systems  werr-  so  '•interlaced"  that  if  tliii  over- 
head con-iliuetlon  weiv  ivmoved  the  undci'gronnil  in  some  inslanees 
would  have  no  eonneetion  with  tho  tcnninal  stations  or  sub.stations  of 
the  compi'ny  or  with  any  souivi-  of  power.      It  was  not  disputed  tlmt  the 
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cost  of  constructing  underground  conduits  so  far  exceeded  that  of  carrjing 
wires  overhead  on  poles  that,  having  regard  for  the  prices  obtained  for 
the  current  the  former  system  was  only  commercially  possible  of  adoption 
in  a  limited  and  favoured  area  in  the  city,  where  customers  were  both 
large  and  numerous.  On  Feb.  6,  1912.  the  Corporation  pas,sod  a  resolu- 
tion denying,  among  other  things,  (1)  the  right  of  the  company  to  lay 
anv  underground  conduits  outside  the  limits  of  the  city  as  they  existed 
in'Xovembc-r.  188!>,  when  an  agreement  was  entered  into  between  the 
company  and  the  Corporation  :"and  (2)  its  right  to  construct  pole  lines 
within  the  city,  save  for  the  purpose  of  implementing  its  contract  with 
the  CoriKjration  for  street  lighting.  They  followed  that  up  about  the 
middle  of  October,  1912,  by  preventing"  by  force  the  company  from 
erecting  additional  poles  and  wires,  and  also  removed  certain  poles,  part 
of  the  i-ompanys  overhead  system,  which  had  been  in  actual  use  some 
thre<-  years,  the  action  was  then  instituted  by  the  company  claiming 
an  injunction,  damages  and  further  relief.  As  stated  above,  the  injunc- 
tion granted  at  the  trial  was  set  aside  on  appeal.  On  a  review  of  the 
various  agre<-roents  entered  into  Ix-tween  the  p.arties,  their  Lordships 
thought  that  the  provision  touching  the  purehase  of  overhead  plant 
contained  in  the  agreement  of  November,  1889,  meant  no  more  than  this, 
that  the  Corporation  should  be  entitled  to  purehase,  when  they  pur- 
('ha.<ed  the  underground  system,  such  poles  and  plant  of  the  overhead 
syatem  a.*  might  be  then  found  lawfully  erected  on  the  streets  and  public 
places  of  the  city.  Xo  estO])pel  arose  in  the  case,  as  there  was  no  ovidence 
that  both  the  contracting  parties  were  not  fully  aware  of  their  respective 
legal  rights.  It  might  well  be  that  the  company,  never  anticipated  that 
the  mpondents  would  insist  u|K>n  the  removal  of  the  )X)les  carr\ing  wires 
erected  with  their  implied  consent,  but  not  in  pursuance  of  any  formal 
agreement.  With  the  hardshii>s  (if  any)  or  the  moralities  of  the  case  this 
Board  had  no  concern.  It  dealt  alone  with  the  legal  rights  of  the  parties, 
and.  havinu'  regard  solely  to  them,  their  Lordshii)s  were  on  the  wholo 
e««-  <if  opinion  that  the  judgment  appealed  from  was  right,  and  should 
be  affinned,  and  lliis  up|K'al  of  the  company  dismissed  with  costs. 

Petition  (or  Prolongation  of  Patent. 

The  iM-tition  of  K.  ('•.  t^re^-d,  WnL  A.  Coulson  a:id  Creed,  Billc  &  Co. 
(lud.),  the  t"-n<-ficial  owners  of  a  patent  granted  to  Messrs.  Creed  & 
Coulwin.  »aA  mentioned  to  Mr.  .lusfice  Sargant  last  week  On  an  appli- 
cati<m  to  tix  Wednesday,  Nov.  I.  for  the  hearing  of  the  petition.  The 
invention*  for  which  lettere  patent  were  granted  consisted  of  "  Im- 
pr»>vpment"  m  or  relating  to  means  or  apparatus  for  operating  or  con- 

tr  " n'ing    and   tj-pe-sc-tling   mechanism   by   means  of  per- 

(•  ■  The  object  of  the  invention   was  to   reproduce  tolo- 

V  •>  onlinary  readable  printed  characters,  and  the  .system 

"'  ■  1  ■  (i    the  invention   was  applicable  had  long  been 

k'  ■    .Mor«'  system. 

I  for  the  Board  of  Trade)  said  the  proposed  date 
•  '  — r ■•■■1  lii«  |ord«hiii  m  ceiled  to  the  apjjlication. 


PARLIAMENTARY  INTELLIGENCE. 

MUNITION  PLANT  AFTER  THE  WAR. 

the   Hou—   !a..t   w.-L    Ma;..r  Clmpple  ftskcl   i|„.    prime  Minister 

'•  '  ' '■  '»''i''l    •  •  'i|.    .  >    <niiiiitt<'<'  to  itii|uin'  into  the  linancial  rola- 

I  indii-itriex  in  the  munitions  department 

III"  under  which   the  machinerj',   plant. 

•   (ioveninienl  instead  of  living  nacriticed 

'.  the  war,  might  Imj  hanilcd  over  to  the 

!   Ill   n'luni   (or  an  ••i|uitahle  interest  in 

><>  which  they  might  Ih'  a)>plied,  with  a 

I'    available  Ihnmgh  a  Trust  Commission 

'■id  technical  eilucatirui  and  of  any  oilier 

'•pour  Irnili',  commun:«,  and  indiistn,'. 

ii  iiueiiliiinx  would  come  within  the  nmliit 

.trient  wen>  inntilutiiig  into  the  situation 

■     i"id  111! K^iHlii.ri  woiilil  not  be  lost 


EDOCATIONAL. 


NonKamptnn  Polytiy-hnlr  Inttlliite 


'  liiiiwM  foreiigiiieer  Huli'Hiiieit 

•'  .     .■'!   Ill  the  ciiiiiiiiercia!  Hide 

■   I  (or  the  nesHion  11111117. 

'I'li.i.f  tim  City  and  Cuildo 

'   '■■  I  •    ).•  I.|  ni   1917  in  the  Mibjecl  of 

ami   culimnlc.     The   lecliiri'r   is    Mr. 

"I  K'li'lnii  li'in  o(  mill ulalloim  In  tliu 

<'o.     The  loctiin'a  are  given  on  l'ri<layM, 

tn    for  adinl'^lon  niimt    be  wnt  to  t'lio 

SValm«ley,     .Norlhamplun     I'olyU'clinio 

I    •'. 

I>i-rtn  of  llie  Kiiciiliy  of  Knffinfcriii({ 
|.«e<|  to  liitr<4liiie  II  nuidiilcd  "  naml 
'  ogintwrlnK  niuilrniii. 

n  leaviMK  •«h.-.l  .hi.ulil  rnlor  lie  nn|. 

|M~ln«  the  liilcriiii.lUle  examllinlioli 

■•It  at  Ibn  riMl   ;   ll  lii.  r.cnl  In  uimmI  ami 

■  II  Iw  MtomiiieniM  lu  n  (Irm,  which  will 


.lUow  him  to  enter  clieir  works  for  14  months.  This  will  enable  tho  stu- 
ilent  to  judge  to  what  extent  he  is  fitted  for  an  engineering  career,  and 
will  also  enable  the  manufacturers  to  form  an  impression  as  to  his  suit- 
ability. He  will  then  return  to  the  university  for  a  further  period  of  two 
years — in  some  cases  spending  the  long  vacation  in  the  works  ;  after  th^t 
he  will  return  to  the  same  works,  if  he  has  given  satisfaction,  for  another 
period  of  14  months,  so  that  the  course  in  the  case  of  a  student  who 
enters,  say,  in  the  session  1916-17  will  be,  approximately,  as  follows  : — 


Period. 


No.  of  months 
in  works. 


No.  of  months 
in  university. 


October,  1916— July,  1917 

.\ugust,  1917— September,  1918 

October    1918     July,  1919 

14 
2 
14 

10 

id 

.\ugust,  1919— S.^ptember,  1919 

October,  1919— July,  1920  

August,  1920— September,  1921 

10 

30 

30 

A  number  of  firms  are  considering  tl.ese  proposals,  but  the  names  of 
several  who  have  already  agreed  to  take  part  in  Ihecxixrimcnt  areyivt  n 
These  include  the  Electric  Construction  Co.,  R.  A.  Lister  &  Co.,  Mullicr  & 
Piatt,  Midland  Railway  Co.,  Plenty  &  Son,  A.  Ransome  cS:  Co.,  Rofcey  & 
Co.,  Swan,  Hunter  &  Wighem  Richardson,  John  I.  Thornycroft  &  Co. 
(Ltd.),  George  Waller  &  Son,  and  Messrs.  Yarrow  &  Co. 

Association  of  Technical  Institutions. — At  the  general  meeting 
on  Friday  last  l><ii(l  Hulilaiic  (lolivered  an  address  on  "  Education 
after  the  War,  with  Sj,ecial  Kofereiioe  to  Technical  Instruction." 

In  the  course  of  his  address  Lord  Haldane  said  that  we  needed  a 
greatly  improved  level  of  technical  training.  Ho  was  against  undue 
specialisation  of  secondary  schools.  Some  form  of  continuation  school 
was  needed.  We  should  have  to  put  into  modem  fonn  the  doctiine  of 
apprenticeship,  so  that  an  employer  might  employ  boys  of  between  14 
and  17,  but  on  tenns  of  letting  their  education  be  provided  in  the  day- 
time. 

Sir  A.  Trkvor  Daw.son  read  a  Paper  on  "  Education  after  tho  War, 
with  Special  Reference  to  Engineering  Instruction."  He  said  that  never 
in  tho  histor>' of  tho  country  had  theix'  been  a  greater  need  for  stimulating 
industry  either  for  the  perfection  of  dcsisni  or  of  the  methods  of  manu- 
facture. We  had  to  make  U)i  for  the  wa.stagc  as  well  as  the  deficiency  in 
wealth-producing  media  neglected  during  the  war.  It  was  a  remarkable 
commentary  on  our  education  system  that  there  are  in  this  country  about 
1,000,000  boys  between  14  and  18  who  are  not  attending  any  day  or 
evening  school.  In  London  there  were  relatively  fewer  opportunities 
for  boys  entering  engineering  works  within  ea.sy  reach  of  their  homos  in 
the  metropolis  than  was  the  <ase  in  some  of  the  other  cities.  That  in- 
volved a  problem  for  the  State.  It  was  of  the  greatest  importance  that 
the  available  man-power  of  London  as  well  as  that  of  tho  rural  districts 
should  be  utilised.  He  suggested  that  apprenticeship  should  begin  at 
an  earlier  age  than  at  present  and  that  the  most  promising  boys  should 
devote  part  of  each  day  to  tho  workshop  and  ]>art  to  tho  school.  Tho 
continuance  of  tho  privilege  of  alternation  should  depend  on  aptitude 
and  application,  and  boys  who  survived  successive  elimination  tests 
might  eventually  be  given  a  course  of  trahiing  at  a  technical  college  or 
university. 

In  the  course  of  tho  discussion.  Principal  Garkett  suggested  that  tho 
Association  should  issue  a  statement  giving  its  view  on  the  training  of 
engineers.  The  public  schools  and  the  people  all  over  tho  country  were 
looking  for  a  lead  in  this  matter. 

.Mr.  HiiiKiiAiiDT  moved  that  the  Council  be  instructed  to  consider  tho 
issue  of  a  statement  to  the  nation  dealing  with  tho  immediate  necessity 
of  the  further  development  of  technical  education. 

Principal  PoRTii  seconded,  and  the  resolution  was  carried,  subject 
to  ihc  Association  niiiuoviiig  the  slalcnii-nt  before  it  was  issued. 


Empire  Industrial  Policy,  'i'lic  J'rinu'  Minister  of  Now 
Zeiiluiul,  tlic  l{i{;lit  Jlon.  \V.  F.  iMussey,  litis  pioniiscil  to  .spi'iiiv 
at  u  liinclieim  of  t lie  Britisli  Kiupiiv  I'rodiu'iM's'  Oif^'iinisation 
lit  tiic  Wiiklorf  Jioti'i  on  Tuesday  next,  when  Sir  Henry 
Uiicliciioiinii,  K.C.M.ti.,  will  piv.sidi'.  The  "ucsts  will  al.so  ho 
adiliesMed  hy  Mr.  K.  H.  Davcnjioit,  chainnan  of  the  Jiritish 
I'llectrieai  and  Allii'<l  .Maimfactureis'  .Association,  which 
rc])retientB  various  iinpuitaiit  sections  of  the  engineeiiiij.; 
induHtry.  Uele^^ates  of  Cunadiaii,  Australian,  South  African, 
Indian,  West  Indian  and  other  dominion  iiidu.striiil  interests 
will  lie  pii'selit,  and  the  list  of  j,'ieal  industries  represented  will 
iiiiliide  railway  and  shijiiiiiij.;.  sii;^ar,  jute,  tea,  liniher  nid 
niliiier.  general  aniiciilliiie,  eii>;iiieoriiij!,  ehoniieuls,  ti'.vtile, 
shipliiiildinn,  leather  and  ot  her  inanufacl  ures,  liesides  technicivl 
iiistitiitioiiH  and  chuiiilierH  of  coininerce.  It  is  the  aim  of  the 
Jlritish  Kliijiin'  J'rodueeiH'  Organisation  to  i;o-(irdinale  I  lie 
I'llorls  of  Hectioniil  trade  asHociatioiiN  and  further  the  niaduiil 
loriniilion  of  a  jiiailical  Imperial  ceonomic  system,  under 
wliirli  Kritish  nalional  resiMirces  and  iniiniifacturcs  will  he 
developed  for  the  hciietit  uf  the  whole  population. 
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The  Board  of 
Trade  and 


COMMERCIAL    TOPICS. 

Wo  desire  to  draw  our  readers'  attention  to  the 

communication  recently  sent  to  the  President 

t      -D       ri     ^^  '^^  Board  of  Trade  by  Messrs.  Benn  Bros,  on 

Consular  Reports,  j^g  reorganisation  of  the  Commercial  Intelli- 
gence Department  of  the  Board,  on  the  administration  of  the  Board 
of  Trade  "  Journal,"  &e.  The  communication  is  set  out  on 
page  132. 

We  need  scarcely  add  that  wc  are  in  entire  agrcemont  with  Mes.sr.';. 
Bcnn  Bros.,  and  on  moro  than  one  occa.sion  we  hav(i  called  attention  to 
this  subject.  Wo  would  go  further,  and  s.iy  that  (he  suspension  of  the 
(lublication  of  Consular  Report.s  on  the  jilea  of  I'conuniyi-ian  unwise  and 
«\trogradc  step.  It  is  true  that  short  abstracts  of  the  reports  are  given 
in  the  "  .Journal "  of  the  Board,  but  those  arc  of  little  value,  and  we  rely 
on  the  American  Consular  Reports,  which  are  usually  much  fuller  and 
more  up  to  date  than  our  own,  on  the  foreign  technical  Press  and  on 
our  own  organised  methods  of  cojlectinf;  information  to  keep  our  readers 
acquainted  with  foreign  engineering  matters. 

In  pre-war  days  it  was  no'  uncommon  thing  for  consular  reports  to 
contain  statistics  and  information  two  or  three  years  old  and  quite  out 
of  date.  Abstracts  of  thcsa  reports  by  clerks  in  the  Commercial  "  In- 
telligence "  Department  of  the  Board  of  Trade  are  of  little  value  whether 
they  bo  copyright  or  not.  Therefore  the  policy  of  the  department  is  not 
likely  to  be  of  great  advantage  to  British  trade  and  irdustry,  as  it  is  not 
lalculatcd  to  keep  manufacturers  and  engineers  in  touch  with  current 
foreign  demands  or  with  the  latest  developments  in  foreign  invention  and 
progress.  The  consular  service  must  bo  improved,  consular  reports 
must  be  prepared  more  expeditiously  and  published  as  soon  as  they  are 
Teccivc<l,  and  British  manufacturers  and  merchants  must  have  ready 
a(<-ass  to  them.  We  agro  with  Messrs.  Bcnn  Bros,  vhat  the  Board  of 
Trade  "  Journal,"  which  is  subsidised  and  run  by  public  money,  is  an 
unfair  and  specially  favoured  competitor  of  trade  journals,  though  we 
(hink  it  can  never  become  a  serious  rival  of  up-to-date  technical  organs. 

sc  sH  H<  4i 

The  President  of  tlx  Board  of  Trade  (Mr. 
Runciman)  hao  appointed  a  committee  to 
consider  the  position  after  the  war,  especially 
in  relation  to  international  comi.etition.  of  the  lead,  copper,  tin,  and 
such  other  of  the  non-ferrous  metal  trades  as  may  bo  referrotl  to  the 
eommitteo,  and  to  report  what  measures  (if  any)  are  necessary  or 
desirable  to  la'eguard  that  position.  The  members  of  the  Com- 
mitteo  aro  Sir  Corard  A.  Muntz  (chairman),  Mr.  C.  L.  Budd,  Mr. 
Clivc  Cookson.  Mr.  C.  \V.  Fielding,  L:out.-Col.  A.  J.  Foster,  Mr.  A.  W. 
Tail  and  Mr.  A.  H.  Wiggin.  The  secretary  of  the  Committee  is  Mr. 
.lame-i  K.  Ronea,  7,  Whitehall-gardens,  London,  S.W. 


Metal  Trade 
After  the  War. 


The  Association  of  Chambers  of  Comiiierce  is  m- 
Foreigners  as  f^,^,,,pjj  „,,^t  i„  ,^  recent  dcspat.h  from  .^ir  Claude 
British  Agents.  ^,.^||p^_  ,^,.|,j^,,  Minister  to  Panama  and  (V.sta 
Rica,  it  is  r.uggested  that  Chambers  of  Commerce  in  the  I'nilcd  King- 
dom should  l;e  asked  to  take  action  to  iiuhuo  British  manufacturera 
and  exporters  not  to  employ  foreigners  of  enemy  nationality  after  the 
war  to  repreiient  them  abroad. 

,Sir  (!.  Mallet  states  in  his  despatcd.  that,  before  the  war,  itwns  nmlp 
common  to  nu'ct  travellers  with  (!ent\an  names  iiqiirsenting  l]"^]"}^ 
(inns.      Such  uiin  were   jilaccd  in  a   position  to  acqiiirc 


information  regarding  our  gootl-;  wh  t  h  \\oul(l  be  of  the  greatest  use 
to  our  ticrman  competitors  trading  with  Panama  and  Costa  Rii  a. 


Commercial 
Libraries. 


The  Chairman  of  the  Liverpool  Public  Lii);-.try, 
Museum  &  Arts  Committee  (Aid.  F.  J.  L?s!ie)  is 
advocating  the  creation  of  a  commercirl  mu:;euni 
in  Liverpool,  which  would  show  by  practical  specimens  (kept  up  to 
(late)  the  progress  and  development  of  the  principal  trades  and  in- 
dustries of  the  city. 

Aid.  Le.si.ie  would  also  like  to  see  the  Committee  giving  its  atten- 
tion to  exhibitions  of  arts  and  crafts.  The  most  important  of  the 
new  activities  ho  advocated  was  the  formation  of  a  commercial 
library.  Every  year  their  shelves  received  enormous  additions  from 
all  parts  of  the  world  of  trade  returns  and  statistics,  consular  reports. 
Blue-books,  trade  journals,  commercial  summaries,  reference  books, 
catalogues  and  treatises.  The  mere  existence  of  these  was  known  to 
very  few,  but  those  business  men  who  occasionally  came  there  for  in- 
formation were  astonished  at  the  wealth  of  commercial  and  industrial 
literature  at  their  disposal,  and  expressed  a  wish  that  it  was  more 
easily  accessible.  He  suggested  that  they  should  establish  a  branch 
commercial  library  in  the  immediate  neighbourhood  of  the  Exchange, 
in  which  they  should  try  to  provide  everything  that  could  be  useful 
and  quickly  accessible  to  the  business  community.  In  America  such 
libraries  were  frt^quently  to  be  met  with.  In  this  country  the  only 
example  he  knew  of  was  at  (Glasgow,  but  there  it  had  not  been  at- 
tempted on  the  scale  that  would  be  needed  to  make  it  a  success  in 
Liverpool. 

*  *  *  * 

The  B.E.A.M..-\.  announcer,  that  the  Depar:;ncnt 
Restriction  01  ^^  import  Restrictions  (Board  of  Trad.--)  ha.s 
Imports.  granted  to  the  dissociation  a  special  licence  to 

import  insulating  materials  in  certain  classes  which  are  included  in 
the  list  of  prohibited  imports.  Electrical  manufacturers,  whether 
members  of  the  Association  or  not,  can  avail  themselves  of  this 
licence  by  ninkiiiL'  application  to  the  secretary  of  the  Association. 

The  1)1  pirlniriit  1,1  liii|inil  i;r,tri(:ti(nis  (Ic-iivs  it  to  bo  known  that  the 
granting  ^1  In  .-irr  i,  ^i  iriii|MM:iry  mraMin-  to  mrrt  pii-sent  urgent  need-s. 
This  licence  c.\leiids  to  .Jan.  111.  i'.llT.  at  which  time  the  necessitic,  of  the 
situation  will  be  again  reviewed.  It  is  cx-pected  that  tinns  in  the  mean- 
time will  make  every  effort  to  obtain  in  this  country  the  supplies  of 
insul.ating  material  which  they  requite. 

*  *  *         * 

The  Commonwealth   tiovemnient   "■  Cazctte  " 

Trade  Marks  ^^^^   23)  contains  descriptions  of  a  number  of 

in  Australia.  goods  of  enemy  manufacture  which  are  pro- 

tetitcd   in   various   States   of  the  Commonwealth   by  trade   marks 

registered  in  those  States. 

The  Federal  Attorney  General  (Mr.  W.  M.  Hughes),  who  is  the  Minister 
administering  the  Con'imonwi-alth  Patents,  Trade  Marks,  and  Designs 
Act,  1!)14-1,'>,  has  dr,  i,lr,l  that  llie  Ix^gistration,  and  all  rights  confem>d 
by  the  rcgistration.  ol  lln-r  didc  marks  shall  be  suspended  in  favourof 
the  Minister  for  Trade  and  Customs  or  of  such  persons  as  the  Attorney- 
Genoral  may  approve  from  time  to  time.  Articles  of  enemy  origin, 
whether  protected  by  registration  under  the  Federal  or  the  States'  laws 
are  now  transfern>d'  to  the  jurisdiction  of  the  Minister  for  Trade  and 
Customs. 


Allen  Members 
of  Chambers  of 
Commerce. 


The  new  directors  of  Manchester  Chainbor 
of  C<jmmorce  i)ropose  to  amend  their  nr.iclci 
of  asiociation  in  such  a  wa.\-  as  to  exclude  tlio 
following  from  membership  of  the  Chamber  :— 
\ny  Cenuan,  Austrian,  Bulgarian  or  Turk  who  has  not  beeonie  A 
naturalised  British  subject. 

Any  firm,  coqioration.  company,  association  or  society,  or  any  n-pre- 

scntativc  of  a  firm,  corporati.m,  &c..  in  which  an  unnaturttlis.>d  (.erinan. 

Austrian,  Bulgarian  or  Turk  is  a  partner  or  director  or  (m  the  case  of  rt:> 

incorporated  association  or  society)  a  member.  ,  .,     •         . 

Any  corporation  <.r  company  in  which  one-fifth  or  more  "t,'n'','Jf"';'; 


Any  corporation  or  company  m  nm."  . .!■>-,. .^..  ...  ...^•.-  ,  ■  ■-     , 

slock  or  share  capital  or  of  the  dcbentun'  or  loan  capital  is  held  l>y  or 
for  the  bcnelit  of  aiiv  unnaturalisod  Cermiin,  Austrian.  Buliiarian  or  1  urk. 

Birmingham  Chamber  of  Commerce  has  asked  all  niembeis  of  the 
Chamber  of  ciiciuv  oriKin  who  have  not  become  denationalised  of  llieir 
enemy  origin  and  have  not  been  naturalised  in  the  British  Kmpire  for 
at  leiCst  21)  y.'ar..  I<>  resign  their  meinben<hip.  The  ivquest  applies  also 
to  limited  liahililv  companies  or  firms  whose  share  capital  is  lieKl  to  111 
evtont  of  one  Ihinl  or  more  by  persons  of  enemy  origm.  ami  to  liiiiil'H 
liability  uompaiiics  one-third  or  more  of  the  diivctorato  of  which  are  l.el.l 


lalunblo 


Xy  com] 
liy  persons  of 
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mPOETS    AND    EXPORTS  OF  ELECTRICAL 

MANUFACTURES. 

from  Oct.  U,  1916,  to  i  >,  t.   in,  1916. 

IMPORTS. 

,:-  -  ■;-■:«.;  ucenumerated.  11  pkjs. 


«      U.S.A.:    Insulated  wire,  27  cases  ; 

8  cases. 

-Tips.  £2.603:  carbon  candles,  £67s  ; 

jnenumerated.  £5,905—156  pkgs— 

-  -  r.<es. :  elec.  glow  lamps.  303  pkgs  : 

. ; .  20.717  DCS. :  unenumerated,  £4,070—182 

unenumerated.  £2,106.    France:  Carbcn 

OjBmarjt.- Unenumerated.  £49.     Nomay  : 

.£676;  unenumerated, £573.     India:  Elec. 


EXPORTS. 

ToAu3TtM*siA.—Aucklaiul:  Elec  machinery,  £439  :  elec.  lamps.  £38;  unenumerated 
£1  2S3  M-lbntimf  Wire  and  cable  £341  •  elec.  machinery,  £481  ,  unenumerated. 
.ri '-^i      -.-r,'.      ¥'1  --..,,...  ,A=^     ..••■  :.-d  cable.  £415;  telegraph  material,  £8  ; 

•:;:  .■    Wire  and   cable,  £492  ;    elec, 

.'.Teand  cable. £212  :  elec.  machinery 

.Die,  £100  ;  telegraph  material.  258  ; 

_; ,  £1 ,278.    Pfrth :   Elec.  machinery, 

-:  .    '.V::v  i.'.d  cable.  £2.035;    unenumerated,  £97. 

unenumerated.  £112.     Dunedin  :   Wire  and  cable, 

..r/.-    Wire  and  cable.  £387;    unenumerated.  £434. 

.'erial,  £27:  unenumerated, 

■'.  .■   Elec.  machinery.  £52  : 

■    El  c.  machinery.  £3C0  ; 

Unenumerated.  £25.     Mom- 

U-"  ;-■  r.-.';i,  fi"?     Chindc:  Elec.  machinery. 


~*0.    Sua :  Telegraph  material,  £19. 


:irc.-  Bombay  :  Wire  and  cable, 

..!:a:  Wire  and  cable,  £129  ; 

TtJichinery,  £320 ;   unenu- 

.merated.   £4C0.     Ceylon: 

■JrvM:n-.ii:    J.£!0e.    Fcrt 


•■'  ''•  and  cable.  £463  ;  elec.  machinery, 

Elec.  machinery.  £24;    telegraph 

•:t5.    Santos:    Unenumerated,  £52. 

•••!    £33'.    CaHoo  .•  Wire    and    cable.  £460 

— ry.  £342;    telegraph  material,  £22;    un- 

■    £-3 


.ted,   £168.    Pa'is:    Elec. 

;>V73.    Havre:   Elec.  lamps, 

£200.     Marieilles :    Elec. 


•idli:  Unenumerated,  £125. 
•  001  :  wire  and  cable,  £253 ;  filament  lam(s, 


Tormto:  Unmumerated,  £160. 


FOREIGN    GOODS 


Mil  In  thcw  official  returns  under  the 
■  ■!  "  rrlatn  to  wlint  i*  di-iicribiHl  its 
inatrrinla." 


BUSINESS  NOTICES. 

iiii.il.'i-  c  iiliinin  Hint  ihi-y 

iJHir  Limiricim.  unil  arc  pre 

(!iiri'  v»iirk«  III  ttliii'ji  llioy  iin- 

•I  <Viw|ii>r-riiti<)i  wUhMi  lo  iiiiikp  it  kiinwn  llial  In-  Iiiih 
'«l  ht«  r>niir<tk,i|  willitlM'  llniiioKi-nciiim  lii<ii(|  CoiiliiiK 
•fTvin„  „n  1,1.  LiMliii-w  ni  I.  Irrm  I,  ,lrrol,  Huiil.iirv  ini 

'"      >    ll.   lU  (<l  nillKMIIHC   Unit    till   llM  n>|i||(|||i,>|,|.<| 

Ml-  ....   Iliiinii  A  Wnr.lrn|,,  iii,.|  llmt  h<>  lum  litkiii 
'     'iTiirw  Mil),  (  .. ,  (iun-atn-cl  ICIpi'- 
ln>|iiirii-ii  (mm  iliPtibi  will  n-rfivn 
"<  liilhi-rtii. 


Mr.  .J.  V.  Re.v,  late  electrical  supplies  manager  for  vSiemens  Bros. 
D\-namo  Works  (Ltd.)  at  .Sydney  (N.S.W.),  has  resigned  that  position 
and  commenced  business  as  an  electrical  and  engineering  purchasing 
agent  at  Vickary's-chambers.  82.  Pitt-street,  Sydney. 

Stephen  Richards  and  Joseph  S.  Rhodes,  electrical  engineerj, 
Station-buildings,  Keighley,  have  dissolved  partnership.  Debtj  by 
Mr.  Ricluiid-,  who  continues  the  business  hi  his  own  name. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

A  third  an']  liiia!  iliviilcud  (Is.  (1,(1.)  i-  payable  at  SO.  Mcsloy-street, 
Xewcastle-on-T\iie.  to  creditors  of  Arthur  Faraday  Rawdon,  elec- 
trical engineer,  Yetholm.  Elmfield-gaidens,  Gosforth. 

Claims  against  the  Mitcham  Motor  Co.  (Ltd.)  are  to  be  sent  by 
Dec.  7,  1916,  to  the  liquidator,  Mr.  John  Baker,  Eldon-street  House, 
London,  E.C. 

On  the  Jiquidation  of  the  Consolidated  Diesel  Engine  Manufac- 
turers (Ltd.),  a  first  distribution, of  lOd.  per  share  has  been  made  to- 
the  contributories.  There  is  £33,700  in  hand,  and  it  is  thought  there 
will  be  a  further  return  of  about  Is.  3d. 

Deed  of  Assignment. — Claims  against  Geo.  Hy.  Turner,  elec- 
trician, tkc,  2,  Wellington -road,  Dewsbuiy,  under  a  deed  of  assign- 
ment executed  by  hun  on  Jime  27  last,  are  to  be  sent  by  Nov.  4  to 
Mr.  C.  H.  Baker."],  Albion-street,  Leeds. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Birmingham. — The  liinningiiani  Tame  and  Rea  District  Drainage 
Board  have  agreed  to  .■-ell  to  the  Electric  Supply  Committee  3i  aci'es 
of  land  at  Xechells  at  £4.50  an  acre. 

On  .Jmie  6  the  Council  sanctioned  an  expenditure  of  £140,000 
upcn  a  further  extension  of  the  Xechells  temporary  generating 
station,  uicluding  tl2.70()  for  thiec  cooling  towers  and  foundations. 

The  Electric  Supply  f 'ommittce  (li'cidcd  to  erect  those  cooling  towers  as 
near  as  possible  to  the  existing  towers,  but  the  idea  of  using  the  proposed 
site  had  had  to  be  abandoned,  and  the  only  other  suitable  site  was  on  a 
portion  of  the  land  intended  for  the  permanent  station.  The  total  extra 
cost  involved  was  estimated  at  £7.,')30.  and  the  proposed  alteration  has 
been  approved  by  the  Government  [lci)artme.nt  concerned.  The  altera- 
tion has  been  approved  by  tlic  f'ovmeil,  and  the  L.G.  Board  has  l)een 
asked  to  sanction  the  necessar\'  loan, 

Bo'ness. — The  Council  have  now  received  sanction  to  liurniw 
£12,000  for  extensions  of  the  plant  at  the  electricity  station, 

Glasgow. — At  the  meeting  of  the  Cor|)oration  last  week  the 
minutes  of  the  Electricity  Committee  included  an  important  reixirt 
by  the  engineer  (Mr.  W'.  W.  Lackie). 

Mr.  Lackie's  report  stated  that  the  position  of  the  electricity  depart- 
ment was  getting  serious,  due  to  shortage  of  plant  to  meet  the  eontinuallj' 
increasing  deiniiiid,  and  the  whole  matter  was  now  in  urgent  need  of 
careful  ami  jinnnpt  consideration.  The  load  this  winter  would  I'all  for 
the  simultaneous  use  of  practically  the  whole  of  the  generating  plant 
belonging  to  the  Coqioration,  including  the  Pinkston  ])Ower  station.  The 
installation  of  additional  boiler  plant  in  Pink.ston  station  would  enable 
them  to  get  thrmigli  the  winter  of  l<M7-I8,  but  generating  jilant  of  the 
size  whi<li  tliey  must  now  buy  would  take  at  least  two  years  to  get  in- 
stalled and  running.  Hence  the  iva-^on  for  his  i-equcst  that  the  matter 
sliuiild  he  immediately  eoesidei-ed.  In  November.  191 1,  a  site  for  a  new 
generating  Htntiim  was  punha.^ed  at  Dahuaniock  Bridge.  It  was  agived 
thai  that  new  station  should  lie  proceeded  with  in  the  beginning  of  1914, 
witli  a  view  to  liavinK  the  new  workx  nnining  dining  the  winter  of  l!M(i. 
In  March  and  during  August,  1!IU,  olTers  wen'  accepted  for  llie  clearing 
of  I  higround  and  fort  he  eoiistruct  ion  "f  foundations  for  part  of  the  works. 
On  the  deilnrution  of  war  in  August,  I  111  4,  the  Coriioration  deiided  that, 
beyond  complelinn  the  conlraits  whieli  liad  already  been  placed,  the 
cp'ctiou  and  equipment  of  llu>  works  .should  be  posipoiu'd.  They  bad 
imw.  however,  arrived  at  a  stage  wlicn  it  appeaivd  In  Mr.  Lackie  that 
thny  inu»t  (n)  inMlnirt  him  to  .stop  connecting  new  consumci-s,  or  (/)) 
empower  him,  if  ni'W  cotisuuMis  wen'  to  be  rcmnet^led,  to  witlidraw  the 
supply  fnun  them  during  llie  winter  lUontliH,  or(()  lu-oceed  with  a  p(Ulion 
of  llie  new  generating  Nialion  at  Dabnaniock. 

The  Commitlee  apprcived  ;;enerally  "f  the  proposal  to  lu-oieed  with 

tl ifirtiiin  of  a  porliiin  id  lla-  new  m'tieniting  station  at   Dalmaniock. 

and  remilted  tn  a»|M'eial  ciuiimitlei'  lo  <ii>nNider  Ihe  mailer  in  ilelnil  wilh 
till'  in^tineer.  iind  In  ivport, 

Southampton.  The  borougli  (•'(ctrieal  digilfer  (Mr.  II.  I".  Sinel) 
liii',  r.'iKirleil  on  tlie  mu'eHiiily  for  liicreaiting  the  b.iiler  plant  .i  lli.il 
when  Ihe  IlKlitiilg  ivutrletidim  are  moved  it  will  be  ponsili'  ■  I  i  lope 
Willi  the  liiml. 

Mr.  Htii'Ct  Mtiilen  llinl  in  the  winler  liefon-  the  war  Ihe  margin  was  \ww 
Inn  uival,  nnil  during  the  wimle  limr  since  llieir  coniu'ctions  had  been 
incivased.  The  cpie.linii  whiih  he  wjim  immt  enncerneil  about  was,  when 
uniilil  Ih'IIii'i  bi'api'sl  lliiiein  buy  f  I'riccH  wcivKU'allv  iiillateil  now,  Imi 
he  wa«  ■•(  Opitiinii  thai  ttbi'ii  jieaie  was  ilcclaii'.l  IIk'Ii'  wiaild  lie  n  I  rv 
' '"""  '""h  "'  nr.l.i .  from  inmpniiii'M  anil  inrpnralinns  wliicli  windd 
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not  tend  to  decrease  prices.  He  bolieyed  that  next  spring  would  be  as 
economical  a  time  to  proceed  with  the  scheme  as  any.  They  would  have 
to  approach  the  L.  G.  Board  with  a  complete  scheme,  and  the  Council 
have  directed  Mr.  Street  to  pn'pare  such  a  scheme. 

Southwark. — An  extension  of  cable  to  cost  £80  is  to  be  laid  to 
supply  current  to  Messrs.  F.  A.  Norris  &  Co.,  engineers  and  iroii- 
founcler.<i. 

The  Borough  Encinccr  has  been  empowcix'd  to  purchase  a  new  motor 
for  the  crushing  plant  at  the  Manor-place  depot,  at  a  cost  not  exceeding 
£150. 

GENERAL. 
Blackburn  Automatic  Telephone  Exchange.— Tlie  change  from  the 
manual  to  automatic  Workijig  was  accomjilished  at  Blackburn  last 
week  ill  70  seconds. 

Carlisle. — The  Council  have  granted  to  the  electricity  and  gas 
works  labourers  an  additional  4s.  per  week,  subject  to  their  working 
a  full  ^^^lrking  week  and  a  minimum  of  four  hours'  overtime  at  over- 
time rates  if  called  upon. 

Eastbourne. — The  whole  of  the  electrical  staff  is  to  receive  an 
additional  war  bonus  of  Is.  per  week. 

Ripen. — The  Council  have  decided  to  apply  for  a  provisional 
electric  lighting  order. 

St.  Pancras. — The  Electricity  Committee  rejiorts  having  had 
under  consideration  a  communication  from  the  Tiuvost  of  the  Uni- 
versity College,  en  behalf  of  the  College  Committee,  asking  that  the 
Council  share  the  expenses  involved  in  changing  over  the  electricity 
supply  <at  the  College  from  the  110-volt  to  the  220- volt  system. 

The  cost  of  the  work  executed  amounts  to  nearly  £2,000,  and  the  work 
outstanding  would  normally  be  about  another  £1,000,  but  in  all  prob- 
ability will  be  in  excess  of  this  having  regard  to  the  war.  The  committee 
has  decided  that,  as  the  change  over  was  made  for  the  convenience  and 
advantage  of  the  consumer,  it  is  unable  to  recommend  the  Council  to 
share  any  of  the  expenses  incurred. 

Application  is  to  be  made  to  the  L.C.C.  for  sanction  to  borrow  £1 1 ,934, 
the  estimated  capital  expenditure  on  the  electricity  undertaking  up  to 
March  31,  1917.  The  chief  items  are:  Buildings  extension  at  King's- 
road,  £6,811  :  machinery  exten.sion,  £1,4.32  ;  services,  £2,845  ;  switches, 
£702  :  meters  and  indicators,  £401.  A  portion  of  the  amount  will  be 
defrayed  from  a  loan  in  hand. 

Owing  to  the  greatly  increased  cost  of  carbons  and  of  arc  lamp  globes, 
the  committee  has  considered  the  further  substitution  of  half-watt  lamps 
for  arc  lamps.  In  April,  1915,  the  Council  authorised  the  substitution  of 
a  number  of  half-watt  lamps,  and  these  half-watt  lamps  have  justified 
the  claims  made  for  them  as  regards  economy  and  durability,  besides 
enabling  the  release  of  two  arc  lamp  trimmers.  The  cliief  electrical 
engineer  (Mr.  S.  Baynes),  who  suggests  that  100  further  half-watt  lamps 
be  converted,  at  a  cost  of  £325,  states  that  owing  to  the  difficulty  in 
obtaining  materials  and  men,  the  work  will  be  completed  in  about  eight 
months,  if  the  orders  are  placed  forthwith.  The  cost  of  the  present  arc 
lighting  system,  based  on  last  year's  price  for  carbons,  globes,  &c.,  is 
about  £4.  10s.  per  lamp,  and  the  half-watt  lamp  would  cost  about  that 
figure  for  the  first  years  upkeep  and  capital  outlay  included.  On  the 
second  year  there  will  be  a  considerable  sa\Tng,  the  consumption  of  energy 
being  the  same  as  that  required  by  are  hghtmg,  and  the  illuminating 
power  will  be  quite  equa>  when  the  lamps  are  again  unmasked.  The 
committee  have  authorised  Mr.  Bavnes  to  proceed  with  tin-  substitution 
of  a  further  100  half-watt  lamps  for  the  arc  lami^.  at  a  cost  of  £325. 

All  men  in  the  employment  of  the  electricity  department  in  iTceipt  of  a 
vr&T  bonus  are  to  be  granted  an  increase  of  wages  for  the  period  of  the  war 
equivalent  to  Id.  an  hour.  Boys,  youths  and  women  are  not  to  get  the 
increase  of  Id.  an  hour,  b\it  are  to  receive  an  additional  10  per  cent,  war 
bonus.  All  men  who  are  not  in  receiptof  a  warbonusareto  be  granted 
an  increase  of  10  per  cent.  <m  theiripresent  wages  up  to  £160  a  year.  The 
total  cost  of  the  foregoing  will  be  £1,500  ayear. 

Tottenham. — The  (;leneral  Purposes  Comnrittee  is  to  reijort  on  a 
suggested  purchase  from  the  North  Metropolitan  Electric  Power 
Sujijily  Co.  of  the  gas  engine  formerly  used  in  conneeticii  with  the 
electric  lighting  of  the  Council  offices,  for  the  purpose  of  a  stand-by 
agent  to  drive  the  fans  of  the  refuse  destructor  in  the  event  of  a 
breakdown  of  the  existing  machinery. 

Tynemouth. — Owing  to  the  increasing  demand  for  electrical  energy 
the  Corporation's  steam  plant  is  being  prepared  for  running. 

Wigan.-  The  Investigation  Committee  recently  reported  to  the 
Council  m  the  causes  of  the  breakdown  at  the  electricity  works  in 
December  last. 

The  committee  reported" that  they  had  arrived  at  the  coniilu.Hlon  thai 
th(^  )iriiicipal  cause  leading  to  the  breakdown  was  the  use  of  canal  wad'r, 
the  unsuitabilitv  of  which  as  feed  water  had  been  from  time  to  tinu- 
rliiring  the  ]iast' eight  years  (and  particularly  sinc'c  Hill)  dcmonsi  rated 
to  the  Klectricitv  Committee,  and  had  lieen  the  subject  of  analysts' 
reports,  Thi?  co'mmitleo  recomnuMided  that  the  use  of  canal  water  be 
abanchm.'d,  that  only  town's  or  other  suitable  water  be  u.scd.  and  that 
only  after  being  i)ro"pcrly  treated.  It  was  also  ivcommendcd  that  the 
officials  of  the  electricity  ileiiarlment  an. I  of  the  water  department  bi- 
requested  to  co.op.M'ate'on  all  nnitlers  In  whicli  Itiey  may  be  re.spce. 
ti\Tly  interested  in  ii'u'ard  to  the  eleelricily  works. 

The  i'e|porl  and  H'coimnenilalions  have  been  appiovcd. 


TRACTION   NOTES. 


Glasgow.-  The  EIectrii-it>  department,  which  has  had  four  elec- 
trically-proijelled  delivery  vans  in  use  for  some  time,  has  now  added 
a  5-ton  electrically-driven  ti])ping  wagon  for  the  conveyance  of 
ashes  from  the  generating  stations  to  the  coups.  Another  wagon  of 
the  same  design  is  m  course  of  construction  for  the  same  department, 
while  one  is  also  on  order  for  the  Cleansmg  Dejjartment. 

Liverpool. — In  reply  to  a  vote  of  thanks  for  his  conduct  in  the 
chair  duruig  the  past  year,  the  chairman  of  the  Tramways  Committee 
(Mr.  Russell  Taylor)  stated  last  week  that  the  nme  months  of  the 
present  year  had  been  a  record  as  regarded  the  total  receipts  and  the 
number  of  passengers  carried. 

The  increase  in  the  receipts  had  been  £27,547,  and  the  mcrease  in 
passengei-s  was  4,451,477,  but  the  mileage  decreased  by  56,044,  wliile  the 
earnings  per  car-mile  had  increased  0-76d.  They  had  been  handicapped 
owing  to  the  war  in  many  directions.  The  greater  part  of  the  male  staff 
had  joined  the  army,  and  they  had  had  to  supplant  them  by  inex- 
perienced men  and  women,  who  were  doing  the  work  fairly  satisfac- 
torily. The  balance-sheet  might  not  be  as  satisfactory  at  the  end  of  the 
year  as  they  would  like,  as  they  had  had  considerable  additional  expen.se 
owing  to  army  allowances,  war  bonuses  to  employes  .and  increased  out- 
lays in  other  directions.  The  number  of  people  they  carried  was  greatly 
in  excess  of  pre-war  times,  and  that  might  account  for  some  of  the  incon- 
venience, but  he  was  going  to  ask  the  public  to  still  endure  it,  as  they  had 
no  alternative. 

So  far  as  the  electrical  department  was  concerned  it  practically  was 
also  a  record  year,  and  that  concern  was  becoming  an  over-increasing 
asset  to  the  city.  The  profits  from  the  business  had  provided  sums  of 
£942,740  to  be  set  aside  towards  repayment  of  capital.  £341,000  to  re- 
sei-ve  and  £335,000  towards  the  relief  of  the  rates,  the  contribution  for  the 
cun'cnt  year  being  £50,000.  The  increase  in  consumei-s  was  500  over 
last  year,  making  12,000  in  all.  When  all  the  machinery  was  installed 
they  would  have  an  output  of  55,000  kw..  which,  he  believed,  would  meet 
the  needs  of  Liverpool  for  a  considerable  time. 

Thanks  were  also  accorded  to  the  managei-s  and  staffs  of  the  various 
departments. 

At  the  last  meeting  of  the  Finance  Committee,  the  chairman  (Sir 
('has.  Petrie)  asked  the  Tramways  Committee  to  consider  the  advisability 
of  making  some  rearrangement  of  the  penny  stages.  There  were  many 
overlapping  stages  that  might  very  well  be  done  away  with.  He  also 
thought  that  in  a  time  like  this,  when  everything  had  gone  up  in  price, 
people  could  not  expect  to  have  3-mile  journeys  for  a  p<;nny  as  in  pre- 
war times.  If  in  that  way  the  Tramways  Committee  could  contribute 
£50.000  to  the  Corporation  finances  it  would  be  very  acceptable, 

Southampton. — A  tramway  shelter  is  to  be  erected  on  the  ter- 
minus of  the  Common, 


EMPIRE  NOTES. 


Australasia.— The  Council  of  the  Melbourne  University  was 
recently  info.raed  that  the  State  Attorney-General  has  decided  to 
introduce  a  bill  to  authorise  the  granting  of  posthmnous  degrees  to 
university  students  who  had  qualified  for  them,  but  have  since  lost 
thier  lives  at  the  front. 

Prof.  Henry  Payne.  Dean  of  the  Faculty  of  Engineering  at  Melbourne 
University,  is  opposed  to  the  proposal.that,  instead  of  the  prcsentsystem 
of  giving'degrees  in  the  several  branches  of  engineering  (civil,  mining, 
mechanical  and  electrical),  cnly  one  degree  in  engineering  should  bo 
given.  Prof.  Payne  told  the  ITnivei-sity  Council  recently  that,  since  ho 
had  occupied  the  Chair  of  Engineering,  there  had  been  no  case  of  a 
graduate  being  imable  to  obtain  employment  in  his  ])rofession.  He 
received  30  jier  cent,  more  apjiiications  by  pmspective  employers  of 
young  graduates  than  could  be  met.  The  Melboi-iT.e  engineering  degrees 
were  recognised  by  i)ublic  bodies  and  other  emjj'o.vei-s  ihreughout  the 
world.     The  Council  has  decided  to  make  no  alteration  in  the  practice. 

A  de))Utation  repn'scnting  the  New  Industries  Committee,  anil  which 
iniOnded  Profs.  Pavne  and  Ewart  (Melbourne  Cnivci^ity).  Sir  Prank 
Madden  (Speaker  of  the  Legislative  Assembly),  and  Messi-s.  C.  K.  Kemot. 
.1.  C.  Boyce,  H.  Crundy.  .1.  Cameron.  M.L.A..  anti  VV.  M.  McPhoi-son. 
.M.L.A..  "recentiv   waited  npon   the   Victorian    Pix-n\ier.   Sir  Alexander 

I'cacoek,  and  asked  that  the  ( !overn men t  should  oHicially  it .imise  the 

work  of  the  committee,  anil  i)rovide  £1.000  for  ex|ii-rimental  work,  ns 
well  as  a  building  to  be  u.sed  as  an  industrial  museum  and  information 
bureau.  It  was  nl.-o  pn)poseil  that  prevision  shcmlil  he  made  for  the 
jirinting  of  litiTatiiiv  for  the  information  of  the  public  on  the  inilustrie.s 
which  might  he  established  or  further  develoiM'd,  a  salary  piovided  for  an 
engineer  to  investigate  various  pi-oblrms,  ami  an  infminalion  bureau 
established  so  that  nmnufneturei's  conlil  be  informed  of  the  iTsnurep.s  of 
the  eouni  i\  .ind  the  purehasing  public  educated  to  the  impnrlaiice  of  buy- 
ing articles  of  Australian  mnnufaeliin'. 

Sir  Ai.i;x.  Pkaculk  said  (in  reply)  nothing  would  bo  wanting  on  his 
Iiart  to  assist  the  object  in  view.     The  (."oveninu'iit  would  do  e\Trytning 
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•t  conld.  After  having  conferred  with  the  Cabinet,  he  would  ask  the 
committee  to  meet  him  again,  in  order  that  thty  might  determine  the 
be-=t  way  to  develop  the  .scheme. 

The  "  Australian  Mining  Standard '"  correspondent  at  Wallongong 
states  thatCoalcliff"scoUien.-.  which  has  been  in  operation  .some  five  years, 
is  one  of  the  most  completely  furnished  collieries  in  the  country.  Elec- 
trical energj'  which  is  used  for  haulage.  iStc.  is  generated  by  a  Bellis- 
Siemens  400  kw.  250  volt  dirett-cunent  cross  compound  set.  There  arc 
also  a  200  kw.  and  a  15  kw.  BelUs-Sicmens  sots  as  auxiliaries  wliich  also 
Kupply  current  for  lighting  and  for  the  IHawarra  coke  ovens  adjoining. 
The  boilers  an?  by  Bab-ock  4  Wilcox.  There  are  two  electric  coal- 
cutters, one  a  Sullivan,  the  other  a  .Jeffrey.  Ventilation  is  obtained  by 
s  SirtKCO  fan,  using  induced  draught. 

At  the  recent  half-yearly  meeting  of  Amalgamated  Wireless  (Australi.i) 
(Ltd.),  the  chairman  (Mr!  H.  R.  DenUon),  in  submitting  the  directors' 
report,  which  was  abstracted  in  our  issue  of  Oct.  1.3  (p.  65).  said  he 
thought  it  was  an  extraordinary  waste  of  the  taxpayers"  money  for  the 
Federal  fiovemment  to  pay  £55.000  for  the  plant,  patents  and  land  of 
the  Shaw  Mar'timo  Wireless  C-o.  Those  had  been  offered  to  their  rom- 
paoy  two  years  ago,  but  the  offer  had  been  declined.  Practically  all  the 
wireltws  stations  retjuirfd  on  the  coast  of  Australia  had  been  erected  and 
theiP  w«i*  little  or  nothing  for  such  an  elalwrate  plant  as  that  of  the  Shaw 
Co.  t"  'l'.  i-;  ■  hiii'tion  with  wireless  manufacture.  Mr.  .Tensen.  Minister 
for-  ■  stating  that  the  ]>urchase  was  made  for  naval  defence 

pii  •  ■  ■  lit  the  plant  would  1)0  used  not  only  for  making  wire- 

ie-  Au-tralian  installations,  both  land  and  sea.  but  for  the 

pr  I'liaratus  of  many  kinds.     Moreover,  he  had  been 

k<i  f^r  railiotelcgraphy  that  there  was  two  years' 

»'  ■•  iTii.  and  that  no  fear  of  its  lying  idle  need  be 

entcrr  iu,'  1.  l!  «  i-  i>roi)osed  to  increase  considerably  the  number  of 
land  •tatiiJiM  in  Australia  in  the  near  future. 

It  i-  p  f"  rt"'  '^^f  ^r.rifl  progre.ss  is  Ix'ing  made  with  the  installation  of 
tb-  r  i  Metallurgical  Co. "s  first  unit  of  plant  for  the 

Bi  ■  ■arbide  at  Xorth-west  Bay.  Tasmania.     This 

»  '  0  tons  of  carbide  jier  annum,  and.  it  is  believed, 

».  the  transmission  line  connecting  the  works  with 

It  •  •  Icctric  sclit  me  is  r  ()m))lc.tcd,  which  is  promised 

V  ■  \t.     Work  on  the  company's  electrolytic  zinc 

» ■  ' !  MOf>n. 

■iment  has  been  approached  l)y  the  Australian 
K  •■)  to  n  Nupply  of  electric  power  to  the  company, 

•  '  In  New  .South  Wales,  and  is  prepared  to 

••>■  111.     Two  of  the  directors  waited  on  tho 

T  1  ently  and  explained  that  the  company 

ill'  -ii'   priHcss  for  jirodueing  steel  direct  from  tho 

«■'•  r  the  (lovcninicnt  would  make  power  available 

f'  •  ||^  in  tho  nortli.wi'stem  part  of  tho  State.      Tho 

A*'  I  that  until  the  amount  required,  and  the  place 

•'■  iri«  could  not  1  e  quoteil.     The  fJovemment  was 

1'  |M'«*il>ilities  of  the  Ij»ke  River  and  the  Arthur 

l^»'  •■■.1  Mil.  iioi-rii  provide  (Kiwcr  for  the  northern  part  of  the  island. 
Thii  HJircton  aaidthey  would  require  olKiut  I, IKK)  ii.i-.  at  tho  outset. 


MISCELLANEOUS  NOTES. 
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■  <l  tliut  the  fulluwing  (inuH  have  been 
'  iliiiii  : 

'   • '  '        Hiickley  *  Taylor,  Clayton, 

H'.dgnrt  A    Banlay,  (lallo- 

I  Co..  MursdiiiH'   KngincH 

.    ..  .k/cII.  Kolx-y  A  Co..  Scott  & 

nduiu  (Md.),  T>'er  A  Co..  Wrxxl- 

L»>p.irtment  of  Board  of  Trade.    The 

'    '-"ri  .id.lr eil   l,v  .MisNrn.   Menu  liroii. 

•■    !■-   .r.|„f  'rnxle: 

I'  ori/niiiniition  of  (Im  Coinniereial 

•  .f   lb..    Honnl  of  Trade,     TIiIm 

'   III-  f.nii  »l,i.  li.  III  iiuropinion, 

I"  you.     The 

MOUMJy  cur- 

.1   •  and  Ihn 

Then'  am 

;    there  lire 

iiiinlii,  ninny 

"rii|M<le  with 

<i  iiniliitlll>i< 

•        A. .iild  receive 

'J".v. 


'  tiii'.ii  with  u»  in  M'viTnl 

■  ,  I..  1 1,1.  uiiuueotlon  of  Bi'if. 

I  t. ..   l.na  a  iKvonun  of  nlxiut 

Ik.w  yi.ii    Dial   ||    ran    Blloril  to 

'  Trn;!--    ■  .liillniAl.  "       U  donn.  how 

111  liii|Hirtnnl  OovKnimi'nl 

'i«i(oii  which  the  prenenl 

I  )oum»l.       ir  the  cllorl, 

7"  ■'  '"  '"   '" '"•"  ■■'  '!-■    •  .Iriunml  "  wnrn  det'oleil 

idvfMnmanirh«r«r<|«Mh  ihr  dl.w«-mln>l|on  of  Itoaitl  ol  Trade 


news,  the  usefulness  of  the  Board's  efforts  and  the  interest  in  its  doings 
would  be  much  increased.  We  shall  be  glad  to  elaborate  the  point  if  you 
desire  it. 

Enemy  Firms  Wound  Up. — Tlie  Beard  of  Trade  has  ordered  the 
wuiding  up  of  340  businesses  controlled  by  alien  enemies. 

Amongst  the  latest  lists  are  Hessberg  Brothers,  60,  Mark-lane.  London, 
E.C.,  ebonite  manufacturers,  &c.  (Controller;  A.  Turquand  Young, 
41.  Coleman -street,  E.C.).  Kampe  &  Co.,  2,  Sandland-street,  Red  Lion- 
.street.  High  Holborn.  London,  W.C.,  machinery  merehants.  (Controller  : 
T.  A.  Fox.  79,  Mark-lane.  E.C.).  Burstinghaus  &  Co.  (Ltd.),  41,  East- 
cheap,  London.  E.C..  agency  and  hardware  business.  (Controller : 
A.  J.  Foster.  37,  Walbrook,  E.C.).  United  Carborundum  &  Electrite 
Works  (Ltd.),  Apollo  Works,  New  Southgate,  N.,  agents  for  the  sale  of 
machinery.  (Contiollcr  :  C.  Eves,  Capel  House,  62,  Broad-street,  E.C.). 
Highways  Restoration. — The  Lewisham  Highways  Committee 
report  with  reference  to  the  increase  of  15  per  cent,  on  the  schedule 
of  prices  for  the  reinstatement  of  trenches  opened  under  statutory 
powers,  that  all  the  authorities  concerned  have  agreed  to  the  in- 
creased scale. 

Increased  Charges  for  Electrical  Energy,— The  following  increases 
are  bemg  made  in  rates  charged  for  electricity  supply  : — 

Hackney  Electricity  Committee  is  fixing  a  raimimum  charge  per 
quarter,  and  the  charges  for  current  for  lighting  is  to.be  20  per  cent, 
above  normal  rates,  less  5  per  cent,  for  prompt  payment,  instead  of  17 
per  cent.,  less  2i  per  cent.,  while  for  power  the  increase  in  the  rate  will 
be  30  per  cent.,  less  5  per  cent,  instead  of  17i  per  cent.,  less  2.V  per  cent. 

Newcastle  (Staffs)  Council  is  increasing  its  charge  for  current  for 
lighting  to  71(1.  per  unit,  less  5  per  cent,  for  prompt  payment. 

Weymouth  Council  has  decided  to  charge  6d.  per  unit  for  lighting  and 
to  add  20  ])cr  cent,  to  the  fixed  price  lighting  charges. 

At  Stirling  the  charges  for  lighting  is  increased  from  4id.  to  5d. 
Inquests. — An  inquest  was  held  last  week  on  the  death  of  Walter 
Pearmain.,  electrical  engineer,  who  was  killed  on  the  14th  inst.  at 
Acton. 

Mr.  G.  Scott  Ram,  H.M.  electrical  inspector  of  factories,  and  Mr.  E. 
V.  Clark,  inspector  of  factories,  represented  the  Home  Office,  and 
Mr.  K.  E.  Bartlett  (solicitor)  represented  Messrs.  Johnson  &  Phillips, 
deceased's  employers. 

Dr.  Dorothy  Kate  Maud  Henri,  medical  officer  at  the  factory 
where  deceased  was  working,  said  that  at  noon  on  Wednesday  she 
was  informed  that  a  man  had  been  caught  on  tho  "live"  wire.  She 
ascended  the  ladder  and  found  deceased  hiinging  on  the  cross  bars  of 
the  post  supporting  tho  electric  cables.  He  was  being  supported  by 
a  man  on  the  ladder,  and  it  wis  with  difficulty  that  th.^  man 
was  brought  down.  She  tried  to  restore  life  for  2J  hours.  Tho 
post-mortem  showed  that  deceased  was  a  normally  healthy  man  with 
the  exception  of  having  afatty  heart,  and  death  was  due  to  electric 
shock  acting  on  that  organ.  There  were  no  bums  or  scars  on 
deceased. 

ARTHt'n  Albert  Sprinokr,  a  joiner's  mate,  said  he  was  working 
with  deceased,  who  was  engaged  jiutting  tape  on  tho  terminals  on 
overhead  wires  to  make  them  safe.  In  tho  course  of  the  work  witness 
left  dccca.scd  to  go  into  tho  transformer  hou.se,  just  for  about  a  minute 
and  on  coming  out  shouted  "  Walter."  Getting  no  answer,  he  ran  to 
the  ladder,  and  on  reaching  him  found  his  hand  on  tho  steel  part  of 
the  screw  driver,  and  the  handle  was  up  against  the  second  line  ter- 
minal, which  caused  a  contact.  Witness  put  his  arm  round  I'ear- 
main's  body,  and  gave  a  shan)  pull,  which  broke  the  contact.  Ho 
was  still  alive.  Witness  called  for  assistance,  and  Pearmain  was  got 
down.  Deceased  knew  that  tho  line  was  alive  because  he  had  worked 
on  it  before.  When  he  reached  the  spot  dec;'ascd  was  lying  across  the 
cross  bars  and  Springer  was  holding  him  to  jircvent  him  falling. 

Mr.  CuTiluicuT  W.  Haxtley,  electrical  engineer  at  the  faitniy.  said 
as  soon  as  he  was  informed  therowas.soineonc  up  tlic  (iiilc  lie  nm  to  the 
transformer  house  and  shut  the  current  oft  the  whole  of  the  factory. 
It  gave  him  r|uite  a  fright  to  think  that  all  tho.so  people  were  up  the 
polo  with  the  current  on.  Deceased  was  hanging  with  his  heuil  down 
and  appeared  to  be  black  in  tho  face.  The  voltage  was  only  .'tSO. 
If  the  conneilors  had  been  thoroughly  insulated  one  at  a  tiiiic  the 
aiii<h'iit  probably  would  not  have  hapjicnod.  lie  did  not  know  that 
the  Hoard  of  Trade  would  consider  1)80  volts  dangerous.  Ho  thought 
a  man  with  a  good  heart  might  stand  it.  Alternating  current  was 
nilliiT  more  severe  than  direct  current.  It  was  the  practice  to  work 
without  gloves  unless  it  was  high  tension  work. 

.Mr.  Lawiiknck  II.  Hiuton,  electrical  engineer  in  (he  emplov  of 
McHHrs.  .lohnson  A  I'liillipN,  said  deceased  was  a  highly  skilled  work. 
man.  It  wah  not  iihihiI  to  wear  gloves  ;  the  work  wiis  (|\iilc  simple 
for  ft  skilled  lunn.  He  thought  ilcceaseil  intended  to  piil  mi  all  ( lie 
nine  conneeloni,  and  (hen  to  insulate  the  lot  at  one  time 

Ky  Mr    Kam  :    I) iscd  had  inNlruclions  to  proceed  willi  (lie  wnrli 

while  llie  wlrds  wen'  alive,  and  being  a  competent  man  it  was  iniite  a 
xnli'wny  to  Ink"  up  eneli  one  nHhecomplotcilit,  lie  liiid  to  make  bare 
nbiiiit  two  inches  of  the  ovi'ihend  cable  anil  (hen  iillix  a  connccdir 
clftiiip.  lie  v/M  ntnniiing  on  n  woocU'n  cross  arm  which  would 
niiike  it  hftfii.  On  the  fiilliiwing  morning  <lecen»ed  had  five  coii- 
iinctiir.1  made  nnd  mil  one  was  insulated  in  any  way.  I'robably 
i|i'ciMi«id  wn*  working  on  (lie   last  one   and   ninveil  his  body,  head  <">r 

hnnd.  wliicli  came  iiitocontact  with  on (hcother.      Deceased  had 

ilone  "imilnr  work  during  the  pas(  six  montliN  there. 

The  ,liiry  returned  a  veriliel  of  "  Accidental  death,"  adding  (liat 
I'enrninn  met  IiIh  end  by  liicorrootly  carrying  out  (he  iiiHulalicm. 
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At  Sheffield  on  the  13th  iiist..  an  inquest  was  held  on  Geo.  Edward 
Smith,  who  died  on  the  previous  Thursday. 

Smith  was  an  electrician  and  was  employed  by  Messrs.  Thomas 
Firth  &  Sons.  A  fellow -workman,  who  went  into  the  hydraulic 
pump-room  said  he  saw  Smith  standing  in  front  of  a  switchboard, 
putting  the  fuses  in  their  places.  As  he  turned  to  go  out  there  was  a 
brilliant  flash,  which  blinded  him  for  a  minute  or  so.  The  next  thin" 
he  knew  was  that  thej'  were  taking  Smith  away,  he  being  badlv 
burned.  Witness  thought  that  the  accident  was  due  to  a  short  cir- 
cuit, caused  by  putting  a  200-volt  lamp  on  to  a  1,000-volt  circuit. 
It  was  a  very  dangerous  thing  to  do,  and  it  must  have  been  a  mistake 
on  the  part  of  Smith  to  use  a  200-voU  lamp  on  a  1,000-volt  circuit. 
Prior  to  the  accident  Smith  was  engaged  in  testing  the  1,000-volt 
circuit  to  find  a  fault,  and  must  have  been  using  the  200-volt  lamp 
for  testing  purposes. 

The  motor-house  attendant  said  he  received  instructions  from 
Smith  to  switch  on  the  current.  There  was  a  notice  board  up  over 
the  switch  warning  the  workmen  that  it  was  a  1,000  volt  switch. 

Mr.  S.  D.  ScHoFiELD,  works  engineer,  said  Smith  was  a  thoroughly 
competent  electrician  and  a  good  workman.  It  was  quite 
possible  that  the  wires  of  the  200-volt  lamp,  which  Smith  was  carry- 
ing, came  into  contact  with  the  1,000-volt  circuit  accidentally.  On 
behalf  of  the  firm  he  expressed  deep  .sympath}-  with  the  relatives. 

Medical  evidence  showed  that  deceased  had  died  from  septic 
poisoning  following  bums,  and  the  jurj'  returned  a  verdict  of  "  Acci- 
dental death." 

Will. — Mr.  Geo.  Keith,  late  chairman  of  the  Cuba  Submarine 
Telegraph  Co.,  and  chairman  and  managing  director  of  the  Amazon 
Telegraph  and  the  Chile  Telephone  Companies,  who  died  on  .4ug.  22, 
left  estate  valued  at  £60,452  gross,  with  1915  : — 

Imports. — The  following  are  official  values  of  electrical  machinery, 
material  and  apparatus  imported  into  this  country  (a)  during 
September,  1916,  and  (6)  the  aggregate  figures  from  Jan.  1  to  Sept.  30, 
with  increase  or  decrease  compared  with  corresponding  periods  of 
1915. 

Electrical  machinerj",  (o)  £104,457  (mcrease  £348),  (6)  £913,505  (de- 
crease  £311,095)  ;  including  generators  and  motors  other  than  for 
aeroplanes,  motor  cars  and  cycles,  (n)  £24,782  (increase  £3.035),  (fe) 
£165,758  (decrease  £42,995) ;  and  electrical  machinerv  unenumerated, 
(a)  £79.675  (decrease  £2,687),  (6)  £747,747  (decrease  £268,100) ;  tele- 
graph and  telephone  cables,  other  than  submarine,  (a)  £5,054  (increase 
£166),  (6)  £60,244  (increase  £34,629)  ;  telegraph  and  telephone  appa- 
ratus, (o)  £5,006  (decrease  £7,194),  (6)  £206,698  (mcrease  £144,983)  ; 
other  electrical  wires  and  cables,  rubber  insulated,  (a)  £8,882  (decrease 


£1,420),  (6)  £91,807  (increase  £16.992) ;  with  other  msulations  (a)  £5  474 
(decrease  £3,665),  {b)  £12..574  (decrease  £28,440) ;  carbons  (a)  £7*389 
(decrease  £4,118),  (6)  £67,416  (decrease  £39,679) ;  glow  lamps  (a)  £28332 
(increase  £12,504),  (6)  £220,647  (increase  £113.850) ;  arc  lamps  and  elec- 
tnc  searchUghts,  nil ;  parts  of  arc  lamps  and  search  hghts  (other  than 
carbons),  (a)  £10,636  (mcrease  £2,265),  (6)  £80,559  (mcrease  £12  142)  • 
primary  and  secondary  batteries,  („)  £18.675  (increase  £3,420)  (6) 
£148,572  (mcrease  £49,508)  ;  meters  and  measuring  instruments'  la) 
£4,480  (increase  £2,909),  (6)  £39,504  (increase  £18,832)  ;    switchboards 

(a)  ml  (decrease  £175),  (6)  £257  (decrease  £5,007);  electrical  goods 
and  apparatus  unenumerated.  («)  £38,651  (increase  £20,518),  (6)  £262,565 
(increase  £108,612).  Total  of  electrical  goods  and  apparatus  other  than 
machinerj-  and  uninsulated  wire,  (n)  £132,579  (increase  £25  210)  (6) 
£1,190,793  (increase  £424,665).  ' 

Exports. — The  exports  of  electrical  machmery,  material,  &c.  (a) 
during  September,  1916,  and  (6)  from  Jan.  1  to  Sept.  30,  with 
increase  or  decrease  compared  with  corresponding  periods  of  1915, 
were  as  follows  : — 

Electrical  machinerj',  (<i\  £1.sn.99.s  (increase  £67,048),  (6)  £1.115,316 
(increase  £86,812);  inchi'lr,.  t  i  '•,  iv  and  tramwav  motors,  (a)  £6J87 
(increase  £2,383),  (6)  £2s,"(:,  ^|.  ,  :.,,-,■  £67.970)  ;  other  generators  and 
motors  e.xcept  for  aeroplaiiL-.  m.  tur  curs  and  cycles,  (a)  £99,821  (increase 
£44,176),  (6)  £615,158  (increase  £132,036) ;  and  electrical  machinery  un- 
enumerated, (o)  £74,990  (mcrease  £20,489),  (h)  £471,213  (increase  £22', 746) 
telegraph  and  telephone  cables,  submarine,  (a)  £11.051  (increase  £7,795), 
(6)  £382,658  (increase  £104,813) ;  other  than  submarine,  (a)  £44.986  (m- 
crease  £19,390),  (b)  £384,473  (increase  £62,792)  :  telegraph  and  telephone 
apparatu.s,  (a)  £18,551  (decrease  £5,788),  (6)  £193,102  (increase  £40,052) ; 
other  electrical  wires  and  cables,  rubber  msulated,  (a)  £86,622  (increase 
£43.396,  (6)  £425,911  (mcrease  £192,674);  with  other  msulation,  (o) 
£79,136  (increase  £7,778),  (6)  £632,678  (increase  £283,041)  ;  carbons,  (a) 
£568  (decrease  £171).  (6)  £7,988  (increase  £1,734) ;  glow  lamps,  (a) 
£16,001  (decrease  £1,990),  (6)  £140,437  (increase  £26.897) :  are  lamps  and 
searchlights,  (o)  £412  (decrease  £116),  (6)  £6,571  (increase  £2,729); 
parts  of  arc  lamps  and  searehhghts  (other  than  carbons),  (a)  £775  (de- 
crease £2,008),  (6)  £12,824  (decrease  £5,906) ;  primary  and  secondary 
batteries,  (a)  £23,057  (increase  £11,190),  (6)  £210,989  (increase  £63,608)  ; 
meters  and  measuring  implements,  {a)  £20,136  (decrease  £10,322),  (6) 
£159,430  (mcrease  £47,036) ;   transformers,  (a)  £10,103  (increase  £7,664), 

(b)  £78,568  (increase  £27,864) ;  .switchboards,  (u)  £4,192  (decrease 
£1,426),  (fc)  £45,618  (decrease  £2,003) ;  electrical  goods  and  apparatus 
unenumerated,  {a}  £81,691  (increase  £39,157),  (6)  £513,633  (increase 
£79,282).  Total  of  electrical  goods  and  apparatus,  other  than  machinery 
and  unmsulated  wire,  (a)  £397,281  (increase  £135,193),  (6)  £3,194,880 
■increase  £924,613). 


TENDERS    INVITED. 


Telephone  and  Telegraph  Material,  &c. 

Tenders  are  invited  up  to  Dec.  22  for  the  supply  to  the 
Australian  Commonwealth  Postmaster-General's  Dept., 
State  of  W.  Australia,  at  the  Telegraph  Office,  Eucla,  of  340 
Accumulators,  with  associated  apparatus,  as  per  schedule  No.  492. 

Tenders  are  invited  (up  to  Nov.  15)  by  the  Postmaster-General's 
Dept.,  State  of  South  Australia,  for  the  supply  and  erection  at 
the  telephone  exchanges  of  Glenelg  and  Brighton,  of  Automatic 
Switchboards  and  all  associated  apparatus  (schedule  No.  426). 
Tender  forms,  &c.,  in  al  ove  case  from  the  Commonwealth 
Offices,  72,  Victoria-street,  London,  S.W. 

Tenders  are  also  recjuircd  by  3  p.m.  Nov.  8  for  the  supply  of 
Accumulator  Parts  (100  positive  and  24  negative  jJates)  to 
the  Australian  Commonwealth  Postmaster-General's  Dept., 
Perth  (W.A.).  (Schedule  No.  527,  W.A.)  Specification,  &c., 
from  the  Deputy  PostmaGter-Gencral,  Perth,  Western  Australia. 

The  Deputy  Postmaster-General,  Melbourne,  will  receive 
lenders  until  3  p.m.  Nov.  8  for  the  suj.ply  of  Sounders,  Non- 
polarised Relajs,  Morse  Keys  and  Galvanonietei-s  (schodnlo 
1,368)  for  tlie  Au.stralia'n  Commo-nwkalth  Poslmasler- 
fJeneral's  Dept.  Specifications  hem  ilie  Deputy  Postmaster- 
tlcncral,  Melbourne. 

Carbon  Brushes. 

Johanneslmrg  Municipal  Council  rccjuiro  tenders  by  noon 
Nov.  27  for  the  supply  of  12  gross  of  Carbon  Brushes  for  Elec- 
tric Motors.  (Contract  No.  178.)  Siieeilications,  &c.,  from  the 
Controller  of  Stores,  Municipal  Offices,  Joiiaiuiesburg. 

Cut-outs. 

JoHANNEsnuRo  (Tmnsvaal)  Council  requiretenders  by  noon 
Nov.  27  for  the  supply  of  1. 001)  sets  of  Single  I'ole  Ironclad 
House  Service  Cut-outs  (Contract  187).  SiK-citication,  &e., 
from  the  Municipal  Offices. 


Electric  Crane. 

The  N.S.W.  R.tii.wAY  and  Tramway  Department  require 
tenders  by  Jan.  3  for  a  oO-ton  Electric  Overhead  Travellmg 
Crane  for  Zarra-street  power  house,  Newcastle  (N.S.W.). 
Specification  (No.  474)  from  the  Electrical  Engineer,  61,  Hunter- 
street,  Sydney. 
Electrical  Stores,  Lamps,  &c. 

The  Grkat  NouTiiERN  Railway  Co.  (Ireland)  require 
tenders  by  10  a.m.  Nov.  2  for  12  months'  supplj-  of  Electrical 
Fittings,  Liimps,  Cable  and  \^'u-c.  Carbons,  Signalling  Materials, 
&c.     Forms  of  tender  from  Secretary,  Amiens-street,  Dublm. 

The  South  African  Railways  Abmisi.str.\tion  require 
tenders  by  noon  Nov.  13  for  the  supply  duruig  1917  of  71,778 
Tungsten  Wire-drawn  filament  Lamps ;  19,741  Solid  Wire- 
drawn Tungsten  filament  Lamps;  and  2,412  Carbon  Filament 
Lamps.  (Contract  733).  Specification  and  form  of  tender  from 
the  secretary  to  the  Tender  Board,  South  African  Railwa\-a 
Headquarters  Offices,  Johannesburg. 

Sydney  (N.S.W.)  Council  require  tenders  by  3  |).m.  >Tan.  8 
for  (a)  33,000  volt  Switchgear ;  (b)  Coiuhiit  and  Fittings  ;  (c) 
Fuses  ;  (d)  Insulators  ;  (e)  Insulator  Strujis  and  Bolts  ;  (/) 
Lamp  Holders  ;  {g)  Mica  ;  (/i)  ,'^witches  ;  and  (»)  Wire  Flexible. 
&o.  Specification  of  (n)  and  particulars  with  regard  to  other 
items  mav  I  e  obtained  at  the  Tnwn  Hall,  Svdncv. 

Gla.show  Corporation  require  tenders   by   Oct.   28  for  six 
months'  supjdj'  of  Electrical   .Material,   Rubber  and  -AslK^.stos 
Coeds.  &c..  to  the  cleansing  department.     Spccificatious,  ic, 
ticpiii  the  ."^iqK-rinleudent  of  Cleansing,  20,  Trongate,  Glasgow. 
Motor-Generator,  &c. 

DiNKDiN  (N.Z.)  Council  require  tenders  by  5p.m.  Jan.  24 
for  the  supply  of  a  .Molor-iienerator.  with  .\ccessiiries  and 
Span's.  •Specification  nuiy  he  seen  at  the  ..llice  of  the  City 
Electrical  Engineer. 
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Tramway  Material,  A;c. 

JonASXESBiRO  (Traus\-aal)  Muiiiiiiwlity  rciiiiire  tenders  by 
noon  Xov.  0  for  supply  of  IS  Grooved  12  ft.  Points  and  24 
Grooved  9  ft.  Points  and  six  Ordinary  tYos-sings  (contract  No. 
171).     Specifications  from  t  he  Municipal  Offices,  Johannesburg. 

The  Diretci.'.n  t^cncral  dc  Obras  Piiblicas.  Jlinlsterio  de 
Komento.  3Iadeid.  requires  tenders  by  noon  Xov.  24  for  the 
Construction  and  Working  for  60  years  of  an  Electric  Tramway 
in  .*^aragossa.  An  option  on  the  concession  is  held  by  the 
Sociedad  Los  Tran\-fa;  de  Ziiragoza. 

WAU-i.vLL  Coriwration  require  tenders  by  Xov.  4  for  the  supply 
of  Trolley  Wh^ls.  (Vistingj,  Oils,  &c.,  for  their  tramways 
dejKirtnient.     Forms  of  tender  from  the  Tramways  Manager. 

JoHASSE-sBrBC  (Transvaal)  Council  require  tenders  by  noon 
Xov.  20  for  supply  of  500  or  1,000  Trollex'  Wheels  for  their 
tram«a>-!i  department  (Contract  181).  Specification,  &c., 
fmm  thf"  Municii>al  Offices. 


TENDERS  RECEIVED  AND  ACCEPTED. 


i\    .\.svLiMS    BoAKD. — The    agreements    with    the 

iiator  Co.   for  the  maintenance  of  the  batteries  of 

N..-.   J     Nil   :{.  at   Queen  .Mary's  Hospital,  which 

II  extended  for  12  months.     The  agrec- 

it  of  I  jd.  and  lid.  per  mile  run  respec- 

.M.  .nil'  t-.  one  of  which  is  25  cwt.  and  the  other 

s  Tin-  riiti  li  ntectric  Transformer  Co.  recently 
III  market  prices  of  50  k.v.a.  and 
.lid  04.  10s.  respectively. -"I 
y  the  Council  were  £51.  .")S.  and 
y  asked  that  they  should  be  met 
"Ived  to  pay  50  per  cent,  of  the 

■iincil  have  accejited  the  tender  of  Gib- 
I  \in«  a  new  steel  roof  to  the  boiler  house 
•..!«:(,  and  that  of  .Melville,  Dundas,  & 
\ing  a  n'-.v  iriiiic  gantry  at  tSl  I. 
,  <'orainittee  hait  accepted  the  tender  of 
.i(  t)51.  KM.  ("d  ,  for  the  supply  and  delivery 
■  ivellinv  crane. 
I  i"'  llirbour  Tru.st  have  Bcce|ited  th"  teiuler  of  the 
(•',.  for  pnrlwns  nl  lU'M  2s.  Hd. 


SrsDERLAND. — The  Corporation,  have  accepU-d  I  he  lulluwini.' 
tenders  : — 

J.  Thompson  &  Co.,  creosoted  redwood  troughing  ;  Everest. 
Edgoumbe  &  Co.,  surge  arresters  ;  W.  T.  Henley's  Telegraph  Works 
Co.,  cable. 

VlEDMA  (Argentina). — The  Municipality  has  decided  to  inata'l 
public  electric  lighting,  and  has  placed  the  order  for  the  equipment 
with  th?  Anglo- Argentine  General  Electric  Co. 

Buenos  Ayres. — An  order  for  three  electric  lifts  for  the  Nationa! 
Institute  of  Bacteriology  has  been  given  to  Florencio  Martinez  de 
Hoz  &  Co.   at  818,020  m  n.  (about  £1,570). 

Government  Contracts. — The  following  tenders  were  accepted  by 
the  British  Government  Departments  during  September : — 

ll'ar  O/jice. —  Evershed  &  Vignoes,  bridge  meggers  ;  British  insu- 
lated &  Helsby  Cables,  Connolly  Bros..  W.  T.  Henley's  Telegraph  Works 
Co.,  Hooper's"  Telegraph  &  India  Rubber  Works,  Johnson  &  Phillips, 
St.  Helens  Cable  &  Rubber  Co.,  and  Siemens  Bros.  &  Co.,  electric  cable 
and  wire;  Gutta  Percha  Co.,  Chatterton's  compound:  Sini]ilcx  Con- 
duits (Ltd.),  conduit  fittings,  &c.  ;  Austin  Motor  Co..  l^i m  riim-  s.ts  ; 
Automatic  Telephone  Co.,  sv/itohboard  indicators;  Enii-li  rliiiin.,,,n- 
Houston  Co.,  Dick,  Kerr  &  Co.,  and  Z  Electric  Lamp  Jlfy.  i,\i..  rkitiio 
lamps  ;  Spcrryn  &  C'o.,  switches  ;  W.  Jones,  tramway  track. 

India  Oflkc. — Peel  Conner  Telephone  Works,  bells;  Bullers  (Ltd.), 
brackets  ;   General  Elec.  Co.,  cells. 

H.M.  Office  of  Works. — Cecil  Cooper  &  C'o.,  elec.  wiring  Kew  Insurance 
Office. 

Po-it  Ofjice. — Cell  Telegraphic  Appliances  Synd.,  telegraph  apparatus  ; 
Siemens  Bros.  &  Co.,  telephone  apparatus;  Bullers  (Ltd.),  telegraph 
pole  arms  ;  British  L.  M.  Ericsson  Sifg.  Co  .  telephone  bells  ;  Siemens 
Bros.  &  Co..  submarine  cable ;  British  Insulated  &  Helsby  Cables, 
Connolly  Bros.,  Fuller's  Wire  &  Cable  Co..  General  Electric  Co.,  W.  T. 
(Jlover  &  Co.  (Ltd.),  Hackbridge  Mfg.  Co.,  Henley's  Telegraph  Works  Co., 
India  Rubber.  Gutta  Percha  &  Telegraph  Works  Co.,  Johnson  &  Phil- 
lips, London  Electric  Wire  Co.  &  Smiths.  Xcw  Gutta  Percha  ('o.,  Siemens 
Bros.  &  Co..  Tclcgiapli  Construction  &  Jlaiiitenance  Co..  Union  Cable 
Co.,  and  Western  Electric  Co.,  telegraph  cable;  Siemens  Bros.  &  <'o., 
dry  cells;  Bullers  (Ltd.),  insulators;  (icncral  Electric  Co.,  clcc.  lamps 
and  fittings  ;  British  Insulated  &  Helsby  Cables,  cable  di.striliution 
plugs;  Bullers  (Lttl.),  stay  rods  and  insulation  spindles;  L.  llcrvc. 
te.sf-hole  terminals  ;  T.  Bolton  &  Sons,  British  Insulatcil  &  Helsby 
Cables.  Shropshire  Iron  Co.,  and  K.  Smith  &  Co.  (inc.  in  London  Electric 
Wire  Co.  &  Smiths),  bronze  wire  ;  Shropshire  Iron  Co.  F.  Smith  &  Co. 
(inc.  in  London  Elec- trie  Wire  Co.  &  Smiths),  copper  v/iro  ;  Dorman, 
Long  &  Co.,  Johnson  &  Nephew,  and  Whitecross  Co.,g.i.  wire. 

N.  Z.  Government  Contracts. — The  following  tenders  have  been 

accepted  li\-  fbc  I'liblir  W'virks  Department,  Wellington  (X.  Z.)  ;  — 

Saml.  Browi  (Ltd.).  bare  coiipdr  win-  and  cabled  £2,140.  (is.  6d.  ; 
Lawrence  &  Hanson,  braided  coj'pcr  win'  and  cable,  £3.853.  (is.  ;  Tiindndl 
k  Jones,  insulated  cable,  £2.87(1. 


llllllillillllllllllllllllllllllillillllilllllllllllllllllllllllllllll 

FINANCIAL    MATTERS.  I 


MUNICIPAL   ACCOUNTS. 


!   (...iiiiniil  lor  the  half. 
-■s:i(eom  pared  with  £8,a80 

per  inrniilc 

"  au'd    friiiii 

.  r£I.MI()nn<i 

'.''"       I'M' I      MI    ijii,«24    Inuninnt 

•L'.lK'ft,  wnr  puy  t7<Ht  nnd  pemionent  way 

•  '  p.irtniiMil  for  the 
Midilure    1:17:1.11011 


ii_u.4ii;:,iuii.: 


The  net  cash  cNpcnditurc  nn  cunstniilion  account  amounted  at  the 
end  of  the  year  to  85.897,827.82.  while  the  net  cash  proceeds  of  the 
debenture  is.sui's  ivceived  from  the  City  amount  to  §5,287.589.44. 
Pending  provision  by  the  City  for  the  ncccssaiy  working  capital  of  the 
syslcm,  especially  iiderifd  to  In  I  lie  thinl  annual  ii'port,  the  Cummis- 
Hjoners  have  been  coni]iclled  to  eniplny  the  depivciation  ix'servc  funds 
for  working  cn))ital  purjioscs.  Thesi'  funds  weir  established  for  ivplacing 
the  existing  plant  anil  ci|ulpment  as  tin y  wear  out,  and  as  the  need  for 
niplac<!mi'nt  nnses  Ihcy  will  1k>  ri'(|Uiiv(l  fur  that  purpo.se. 

A  now  anil  n'duced  scale  of  rates  was  adopted  at  the  beginning;  i>f  the 
pn'.sont  year,  imdor  the  advice  of  the  llyilri>-KI<'ctric  I'owcr  Commissiim 
id  Ontario.  For  nvidence  lighting  the  average  rate  was  iviluccd  from 
3-7:1  centi  til  2-8(1  cents,  for  commercial  lighting  fmm  2-70  cents  to  2-2(1 
cents,  and  for  conimen'ial  powi'r  from  I  35  cents  to  O-SI"  icnts.  Satis, 
fnotorj'  |)n>Kn'ss  was  iiiiidi'  diirinn  the  year  Notwithstanding  the 
itHluction  in  rate"  rnnglng  on  the  nvurngc  in  the  dilleiunt  classes  of  service 
from  13  to  28  per  oeiit..  thi'  (titms  income  showed  an  inci-ease  over  that  of 
IKU  of  7tt  per  cent.  The  increuNe  in  the  commercial  income  over  that 
lit  lull  wiiH  I2:t  percent.  The  ciin)meiv{a|  income  amounted  to  nearly 
11)1-1  )MT  cent..  <d  Ih"  total.  a«aiimt  )I3!I  i.cr  leiit.  in  l!ll4,  and  fiiltlfi  pc'r 
ci'rit.  Ill  11)13.     The  niuiiii  i|ial  income  it'|MT'M'nls  tlie  liiilance  of  the  years 

bnxii ,.  or  nlHUit  onii  (I1I11I  of  the  whole.     Theiv  wcit'  3S,S3I  ciwtiiuiei'.'- 

ai;»in)il  ill.MHI  jti  Decetnlior,  litll  ;  1:1.111  stn'cl.  lanterns  ill  use  (agaln.-.t 
lO.filHt),  ami  ll)l)..i(ll,l)8l  unit"  win-  so|il  (N2.1)27.015).  the  connected 
hwid  Ihiiiii  111.113  m.)-.  (I)l).l(l2  d.I'.)  ami  the  peak  load  ( December  each 
year)  Hl.lHO  11. i',  ('JH.75:t  H.r.)  The  e\peii(litiiix<  upon  the  aihlilions  to 
the  plivxicftl  synli'iii  and  i>i|iilpnieiit  made  during  the  year  amounted  to 
$riH7.1irj.)12.  The«'  ndililioMH  1  oveivil  neeessnry  extensions  in  inogn-ss 
mill  I  oiitemplatiil  lit  tin  end  of  Mil  I.  In  the  new  stivet  livlilin(!  KyHlem 
DiHliilleil  the  UtU'xl  ^111  lilliol  type  of  lump  hiin  been  Used,  with  cMclleiit 
nffiK'l. 
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COMPANIES'  MEETINGS  AND   REPORTS. 

♦ 

BAHIA  TRAMWAY,  UGHT  &  POWER  CO.  (LTD.)— A  iikh  tinj;  uf  the 
dcbciituix'  holders  was  hckl  last  week  to  reeciivo  a  report  on  the  present 
position  from  the  tnistees.  Sir  Wm.  Plender,  who  presided,  gave  par- 
ticulars of  the  outstanding  debentures  of  the  Bahia  Company  and  the 
Cie  d'Eclairage  dc  Bahia.  The  new  eontra(^t  with  the  inten'dente  was 
approved  by  the  municipality  of  Baliia,  and  on  March  19.  1914,  the 
undertakings  of  both  companies  were  transferred  to  the  municipality 
in  exchange  for  a  provisional  bond  for  tl.."):n.0()O,  hearing  6  per  cent, 
interest  from  March  1,  1914,  and  redeemal)!c  liy  a  sinking  fund  of  J  per 
cent,  per  annum,  the  first  payment  of  interest  for  a  broken  period  offour 
months  being  due  on  .July  1,  1914,  and  amounting  to  about  f30.0CO,  the 
provisional  bond  being  exchangeable  in  due  course  for  definitive  bonds. 
The  loan  was  collaterally  secured  by  a  mortgage  on  the  undertakings 
transferred  to  the  municipality,  and  also  by  a  second  charge  on  certain 
taxes  already  pledged  to  the  holders  of  a  5  per  cent,  municipal  loan  for 
£1,600,000  issued  in  1912.  Some  time  elapsed  in  settling  with  tlie  muni- 
cipality the  exact  wording  of  the  definitive  bonds,  and  difficulties  also 
arose  with  reference  to  their  signature.  Eventually  it  was  arranged  that 
the  Bank  of  Scotland  should  sign  the  bonds  on  behalf  of  the  municipality. 
In  the  meantime  the  four  months"  interest  due  on  the  loan  on  July  1. 
1914,  had  been  left  unpaid.  That  failure  to  meet  their  obligations  "was 
followed  up  by  the  municipality  defaulting  on  the  coupon  due  in  August, 
1914,  of  their  1912  loan,  and  in  October,  1914.  the  trustees  heard  that 
the  municipality  were  diverting  in  favour  of  the  State  of  Bahia  one-tliird 
of  the  taxes  in  question,  lea\nng  the  remaining  two-thirds  applicable  to 
the  service  of  the  loan  of  1912.  That  w^as  a  distinct  breach  of  faith 
towards  the  holders  of  both  loans.  In  the  same  month  the  municipality 
brought  forward  a  project  of  law  to  enable  them  to  work  temporarily 
the  undertakings  themselves  instead  of  leasing  them  in  accordance  with 
the  contract  entered  into  with  the  trustees,  which  would  have  enabled 
them  to  receive  the  rent,  and  they  also  reduced  the  tramway  fares, 
thereby  diminishing  the  security.  Those  breaches  of  the  municipal 
undertaking  were  brought  to  the  notice  of  the  BraziUan  Minister  in 
London.  In  December.  1914,  the  Municipal  Ootin<'il  contemplated  the 
reduction  of  the  amount  of  the  loan  from  tl,.')21.000  to  £1,349,200,  and 
that  the  State  Governor  su)ip(n-ted  the  ('ounril.  In  common  with  other 
creditors  of  the  municipalitv,  the  trustees  obtained  a  "' sequestro  "  on 
3,300  contos  (approximately  £165,000)  lying  at  the  Banco  do  Brazil. 
That  was  the  only  ctfcctive  remedy,  since  they  were  advised  that  there 
were  insuperable  difficulties  in  the  way  of  collecting  the  taxes  on  which 
they  had  a  second  charge,  while  the  idea  of  re'sunung  pos.session  of  the 
■undertakings  sold  to  the  municipality  was  im|iracticabIo.  The  Bank 
of  Scotland  finished  signing  the  definitive  bonds  (ti4.0.">0  in  number)  by 
the  end  of  1914,  and  thereu])on  telegra]ihcd  to  Bahia  for  authority  to 
deliver  them  to  the  trustees  in  exchange  for  the  pro\-i.sional  bond.  In 
view  of  the  course  adopted  by  the  municipality  in  endeavouring  to  reduce 
the  amount  of  the  loan,  notice  was  given  to  the  Bank  of  Scotland  that  the 
definitive  bonds  must  not  be  parted  with  excejit  in  accordani^e  with 
instructions.  On  March  17,  191.5',  they  heard  that  the  municipality  had 
instructed  the  Bank  of  Scotland  only  to  deUver  definitive  bonds  for 
£1,350.000  in  exchange  for  the  provi.sionarbond  for  £1,. 521. 000.  Mr. 
Farquhar  suggested  that,  using  the  "  sequestro  "'  as  a  lever,  they  should 
endeavour  to  strike  a  bargain  with  the  munici])ality  (ju  the  lines  of 
releasing  the  ""  sequestro  "  (which  was  contested  by  other  crcditoi^)  in 
exchange  ior  payment  of  the  overdue  interest  and  sinking  fund  instal- 
ment, partly  in  cash  and  partly  in  paper  carrying  interest  at  6  \kv  cent, 
per  annum,  on  condition  that,  in  return,  the  municipahty  issued  to  them 
the  whole  of  the  bonds.  As  he  advised  that  any  other  course  would 
probably  involve  years  of  litigation,  they  authorised  him  to  negotiate 
on  that  footing,  subject  to  the  compromise  being  sanctioned  by  the 
English  Courts.  That  proposal  was  fortunately  successful.  The  new 
intendente  (Col.  Femandes)  authorised  on  March  29,  1915,  the  dcliverj' 
of  the  dcfuiitive  bonds  for  £1,. 521,000.  in  exchange  for  the  provisional 
bond  of  the  same  amount,  and  promised  to  make  a  cash  payment  of  800 
contos  (about  £40,000),  and  to  give  promissory  notes  payable  in  12 
months  for  the  balance  of  the  interest  and  sinking  fimd  due  up  to  Januaiy, 
1915,  and  on  .Tulv  17,  1916,  the  municipality  paid  the  800  contos  andgave 
promissoiy  notei,  due  July  17,  1916,  for  the  balant'e  (£42.009.  9s.  2d.) 
The  expenses  of  the  long  negotiations  with  the  munici])ality  and  the 
necessity  of  taking  legal  steps  against  them  wcri!  unfortunately  very 
heavy,  so  that  Mr.  Karquhar  found  it  necessary  to  retaui  a  considerable 
part  of  bho  800  contos  to  defray  expenses,,  and  of  the  balance 
(£25,172.  10s.  6d.),  a  .sum  of  £15,210  was  paid  to  the  Inland  Re\enue  for 
stamp  duty  on  the  municipal  bonds.  Shortly  after  taking  over  the  bonds 
they  were  aijjiroached  by  representatives  of  the  municipality  with  a  view 
to  induce  them  to  agree  to  the  funding  of  interest  during  the  next  four 
years  on  the  lines  of  a  scheme  whii^h  they  had  proposed  to  the  holders  of 
the  1912  loan.  As  the  schenio  w;as  not  an  attractive  one  Ihcy  did  not 
ai:ccpt  it.  preferring  to  piiss  the  "niunloipality  for  payment  of  at  IcMi.st  a 
substantial  part  of  the  interest  in  cash,  rather  than  in  paper  of  very 
doubtful  value.  In  th(^  latter  part,  of  1915  a  fresh  intendciile  (l)r. 
Mendcs)  was  appointed,  and  he  inaugurated  bis  term  of  oflicc  by  en 
deavouring  to  persuade  them  to  cancel  the  loan,  which  he  alleged  to  be 
illegal,  and  to  takv  bark  (he  light  and  tramway  undi'rlakings  with  a 
prolongation  of  (he  corncssion,  and  lie  wa.s  supported  by  tin'  Stale  of 
Bahia.  T}ii»  projiosal  was  tlcitlined.  as.  there  wa.s  no  gunrnnlco  that  n 
new  conoesaion  would  1«'  more  rospcctod  by  the  munloipality  than  the 
previous  one  had  been.  Owing  to  the  turn  wliich  events  had  lakeii,  and 
the  noceesity  for  having  a  representative  on  the  spot,  thsy  temporarily 
re-engaged  the  company's  former  manager,  and  on  his  arrival  at  Babia 


he  rt'iiortcd  tliat  the  und.-rtakings  had  fallen  into  such  a  state  of  neglect 
siiirr  thru  I laiLsfcr  to  the  municipahty  that  a  capital  outlay  of  no  less 
tli.in  tUo.iHio  would  be  required  to  en.sure  their  proper  working.  Their 
rc]iuseutative  had  several  interviews  with  the  mtendente,  m  one  of  which 
the  latter  oifered  £300,000  cash  in  full  and  final  settlement  of  everything. 
He  subsequently  talked  of  possibly  raising  that  offer  to  50  per  cent,  of  the 
amount  of  the  bonds— or,  say,  £760,000— but  they  could  not  attach  any 
importance  to  that,  as  it  was  not  a  firm  proposal,  and  was  subject  to 
negotiations  with  a  third  party.  They  were  advised  not  to  entertain  such 
an  offer,  as  the  municipality  would  not  be  allowed  to  default  indefinitely, 
but  would  sooner  or  later  have  to  recognise  its  obligations.  They  con- 
sequently rephed  to  the  mtendente  that  the  lowest  offer  which  they 
could  submit  to  the  debenture  holders  woiUd  be  80  per  cent,  in  cash  of  the 
face  value  of  the  bonds  (that  is,  the  price  at  which  they  took  them),  plus 
the  arrears  of  interest.  The  intendente,  after  consultation  with  the  State 
Governor,  expressed  himsi'lf  .i-.-  iimlilc  to  improve  upon  his  previous  offer. 
On  July  12  their  repii  ■  ni  it .' >  *  legraphed  that  the  municipality,  in 
total  disregard  of  its  com  u  t  Jri  ^  iiions  and  of  the  compromise-arrived 
at  in  July,  1915,  had  puljh.-Uni  .i  tonii.'.l  prrite.<t  laiMnst  its  nv.n  cnntri.t 
of  purchase  of  the  undertakings.  Tl'i  \  iihl-imi  •.  Im  li  a  iiMii-l.iti.n 
of  that  document,  from  v.'hich  it  appcirnl  tint  tip  idwi;  ,1  iL  ot  |;,iliui 
protested  against  the  sale  and  the  issue  of  the  ljoiul»  on  the  yiuunds  tliat 
the  contract  was  contrary  to  the  law  and  constitution,  that  it  exceeded 
the  authority  granted  by  the  Town  Council,  and  that  it  had  caused 
enormous  loss  or  damage  to  the  coffers  of  the  t'ouncil.  He  further 
advanced  the  startling  proposition  that,  according  to  Brazilian  law, 
"  contracts  that  caused  enormous  injury  to  one  of  the  parties  could  be 
caucelled,"  which  view,  he  added,  was  supported  by  the  French,  Austrian 
and  Italian  codes.  That  protest  could  not  be  regarded  seriouslv.  They 
were  advised  on  all  hands  that  their  bonds  were  absolutely  unimpeach- 
able. The  protest,  however,  constituted  an  excuse  for  the  municipality 
of  Bahia  evading  its  obligations  until  such  time  as  they  had,  by  pro- 
ceedings in  the  Brazilian  Courts,  disposed  of  the  allegations.  They  were 
advised  not  to  fall  into  that  trap,  which  v.ould  involve  years  of  litigation 
in  the  Brazilian  Courts  and  a  large  expenditure  of  monej'.  On  July  20 
they  were  informed  that  the  promissory  notes  of  the  municipality  for 
£42,009.  9s.  2d.,  due  on  Jidy  17,  under  the  compromise  referred  to,  had 
been  dishonoured  and  protested  for  non-payment,  while  the  municipality 
had,  of  course,  paid  not  a  penny  in  r?spect  of  the  interest  and  sinking 
fund  instalments  (amounting  altogether  in  round  figures  to  £150,000), 
which,  had  become  due  since  January,  1915.  Matters  had  thus  come  to  a 
deadlock,  and  those  who  were  most  compstcrt  to  advise  them  in  the 
matter  being  unable  to  suggest  any  certain  means  of  escape  from  the 
impasse,  they  liad  though  it  right  to  call  the  d,-;benturo  holders  together 
and  lay  all  the  facts  before  them.  Threats  without  action  were  of  no 
avail,  negotiations  provetl  fruitless  or  at  best  led  to  compromises  whii'h 
w'ere  repudiated  by  the  municipality  at  the  first  opportunity,  while 
litigation  in  the  Brazilian  Courts  would  not  only  be  costly  an'i  indefinitely 
protracted,  but  woiUd  residt  only  in  the  confirmation  of  rights  which  the 
Courts  had  already  recognised.  The  company  did  not  spproach  the 
municipality  with  a  view  to  sell  the  undertakings  ;  on  the  contrary,  the 
municipality  voluntarily  came  forward  to  negotiate,  and  as  a  result  tney 
made  an  offer  which  was  submitted  to  and  approved  by  the  proprietoi-s. 
They  knew  the  physical  condition  of  the  plant,  works,  &c.,  of  both  the 
tramway  an  I  electric  lighting  systems.  They  also  knew  (or  should  have 
known)  tln'  I'l-^-ilMlii  y  of  the  earning  power  when  relieved  of  the  illegal 
competition  ulm  li  tin  v.  as  a  municipality,  had  fostered  and  protected, 
and  the  otU  r  liicv  iiuulo  was  justified  to  the  Town  (.'ouucil  and  approved 
by  them.  Bahia  had  a  population  of  over  200.000,  and  was  one  of  the 
most  important  cities  in  Brazil.  Its  Munici])al  Council  had  deliberately 
avoided  its  obligations,  disregarded  its  admitted  liability  .tikI  behaved 
in  a  manner  which  wss  a  disgrace  to  any  civilised  community.  Nor  was 
the  behaviour  of  Bahia  any  credit  to  a  great  and  friendly  country  like 
Brazil,  and  it  mi.sht,  unfortunately,  injur;-  the  finances  of  the  State  of 
Bahi.n  (of  which  the  city  was  the  capital)  and  of  the  country  generaJly. 

."Vftcr  some  of  the  bonilholders  had  given  forcible  expression  to  their 
views,  the  Chnirman  said  there  was  no  official  resolution  to  be  submitted, 
but  he  would  like  to  say  how  much  the  trustees  appreciatcvl  the  support 
of  their  action  by  the  bondholder.s,  A  vote  of  thanks  to  Sir  William 
Plender  elo.scd  the  proceedings. 

HURST,  NELSON  &  CO.  (LTD.)  -The  report  for  the  year  ended  July  15 
states  that  \\v  gro.-^s  profit  was  £73,426.  agahist  £61,819.  Income  tax 
and  interest  accounts  ab.sorbed  £4.048  and  depreciation,  &c.,  £18,085, 
leaving  £66,989,  including  £15,697  brought  forward,  against  £68,390. 
It  is  projiose.j  to  ]ilaee  to  general  re.serve  £25.000  (against  £15,000),  to 
pay  a  dividend  on  t  he  ordinary  shares  at  rate  of  10  per  cent,,  also  a  bonus 
at  rate  of  2.5  per  cent,  (both  tax  free),  leaving  to  be  carrii-d  forward, 
subject  to  payment  of  excess  profits  duty,  £14,989. 


CITY  NOTES. 


HBMORADDA  iC  t.-">). — Bank  rat«  6  per  cent,  (iinoo  July  1,3,  1916). 
Consols  56  (.  r,,n  ols  I'av  Dav.  Nov.  2.  Stooki and  Share*  Ticket  Day», 
Nov.  14:ind.".i.      1  My  Days,  Nov.  15  and  30.      I'n.  c  ol  Silver.  32.;d. 

ANGLO  AMERICAN  TELEGRAPH  CO.  (LTD.)     The    directors  have  do- 

clairdan  inl<  i In  idcnd  for  Ihi  quartir  endcdSept.  30  of  15s.  i)orcen(. 

on  the  ordinary  stock  and  £1.   10s.  per  cent,  on  the  preferred  stock  (loss 
lax),  paynbjpon  Nov.  1. 
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BABCOCK  &  WILCOX  (LTD.)— The  directors  have  deilai-ed  an  interim 
diviciv  nd  f'r  th<-  l.a'if  year  to  .Tune  30  of  (i  per  cent.,  tax  free. 

BRAZILIAN  TRACTION,  LIGHT  S  POWER  CO.  (LTD. )— The  dircctors  have 
deelap'l  a  lUvidend  of  1  per  eent.  on  the  ordinan"  stock,  payable  Dec.  1. 

COMPANIES  STRUCK  OFT  THE  REGISTER. — The  following  were  struck 
on  tin-  Rf-si-ter  of  .Joint  Stock  Companies  on  Oct.  10  :  Animatophone 
8ynd..  Australasian  Vacuum  Cleaner  Synd.,  British  Motobloc  Synd., 
Briti-sh  TuniKtcn  Lamp  Co..  BuUough's  Adjustable  Rail- Joint  Support 
Co..  Compagnie  Geni-rale  Electrique  de  la  Champagne,  Doncaster  Elec- 
trical Co..  Electrical  Advertising  Co.,  Electric  Safety  Boiler  (Heaner, 
Ernest  Scott  &  Mountain.  Glamorgan  Tram  &  Con.stnictional  Works. 
Kcvan  Electric  Co.,  Maq)les,  Leach  &  Co.,  Mica  Mfg.  Co.,  National  Light- 
ing C..r(.n..  I'latinum  Corjjn. 

CONSOLIDATED  SIGNAL  CO.  (LTD.) — A  dividend  of  6d.  per  .share  (less 
taxi  !i  -  1  «-<n  ileclan-d  on  the  ordinary  shares  for  the  past  year. 

KAimnSTQUIA  POWER  CO.— A  di\idend  of  1}  per  cent,  (at  rate  of 
7  fn-r  •  •nt.  ]ivr  annum)  haji  been  declared  for  the  quarterended  Oct.  31. 

HORWICH  ELECTRIC  TRAMWAT  CO. — The  directors  have  declared  a 
divi'!  ■' d  of  3  |«r  cent.  {(is.  ]■  r  slinre)  for  the  p.ist  year,  after  placing 
£.5.0f<i  to  r.-sJTve  .iiid  l"l.i"J"  t,i  IflU  .\et  account,  carrying  £429  forward. 

UNITED  ELECTRIC  TRAMWAYS  OF  CARACAS  (LTD.)— The  directors 
rfcomm'-nd  a  divid'-nd  of  7  per  cent.  {If.  -^i-d.  persliare),  less  tax,  for  the 
J>a.«t  year,  i  arryinj;  £2.428  forward. 

WESTERN  TELEGRAPH  CO.,  LTD. — The  directors  liavc  decided,  after 
tnin-firrin;;  iliMMKXi  towards  reduction  of  the  amount  of  capital  expen- 
diture- in  '-xce—  of  the  share  capital  and  debenture  stock  issued,  £tOO,000 
to  gcn'-ral  rv?er>'e  fund,  £30,000  to  land  and  buildings  depreciation  fund, 
■od  CIOO.WX)  to  pro\-ision  on  account  of  investment  fluctuations,  to 
leccmmend  a  final  dividend  of  3s.  per  share,  making  with  the  prc\iou.s 
di*tributionii  a  total  dividend  of  ti  per  cent,  for  the  year  ended  .Tune  30, 
1910.  and  aUo  the  payment  of  a  bonus  of  4s.  i)cr  share,  both  tax  fr«e. 
The  balance  of  the  account  is  carried  forward.  For  the  purpose  of  paying 
the  above  dividend  and  bonus  on  the  9th  prox.  the  register  of  transfers 
will  be  cloM-d  from  Oct.  31  to  Nov.  8  inclusive. 


ELECTRICAL  COMPANIES'  SHARE  LIST.— Continued. 


METAL  PRICES. 

«ti.  J.  B.  Camham  &  Sons.  132, UpptrThames-street, London,  E.G.,  quote  unrfer 
V:'  ?4  •>-•  f-jllowlntaa  the  present  bssU  pricesof — 

■■   -•-!.  Per  lb.  I  per  ton 

Tubes '*}"'•  I        English  Lead Nominal. 

rrTubet....     19jd.  Antimony  Nominal. 

;«»  19ld.  I  OldMetals.  Perton. 

18Jd.  j       Clean  Copper  Scrap £113    0    0 

Clean  Brass  Scrap     66    0    0 


19d. 


Coi,c<r  Wire 

Rcl«i  Brau ISId 

Br*uSt»M> 16id. 

Perton. 
Cop^ShMU  £168 


S»    0 


Perton. 


Old  Uad  

Old  Zinc 

Hollow  Pewter 

Shaped  Black  Pewter 


f  £4  under  English 
\        lead  price 


**.'  •.  ^"^ti'  '^  '"PP'l'  "l!!"  »'  «*^»  'ollowlnc  prlc««  per  ton ;  Plumber's  Solder  (in 
r»lrlpi,cao,  CooimercUITInman'i  Solder,  £97,  Blowpipe  Solder.  £107, 


ELECTRICAL  COMPANIES' SHARE  LIST. 

i.i-l(ii.-«l  jiri.  c«  at  which  actual  trmiBattions  tookplace 
'Uy,  Oct,  24, 


Electricity  Supply. 


I  ti4UI4<fideilAt«fMl 


Price, 

Tun., 

Oct.  24 

YlBLDRD. 

£    a. 

d, 

8 

7     1 

2 

Mar.,  Sept, 

7 

5  16 

2 

Feb.  Aug. 

6     1 

6 

Feb.  Aug, 

6« 

7    6 

9 

Mir,  Sept 

6    0 

0 

Mar,  Aug 

aot 

4  19 

•S 

60 

5    0 

« 

3t 

6  10  11 

3  If 

7    5 

5 

Au(!,  Feb 

3 

6  18 

b 

Jun,  Dec 

6    8 

7 

Mor,  Sopt 
Jan,  July 

' 

1    3 

!. 

1.  13 

0 

Fob,  Aug 

■''  16 

4 

M.r,  J.,ly 
Jun, Dec 
Jun, Dec 
Mar,  Sept 

■'.  1 

4  17 

fc 

00 

6    3 

6 

10  « 

6    9 

b 

ISf 

8  17 

9 

Feb.,  Aug. 

^ 

fi    3 
8    6 

9 

Jan,  July 

i 

6    2 
b  II 

6    6 

f) 
9 
4 

*i 

6  II 

(i 

to 

■Jl 

G    0 
«  14 

0 

J«n,  Jul/ 

m 

B  II 

«> 

vt 

n    1 

(1 

Jan.  July 

w» 

b    0 

It 

M.r,  &>  ,1 

n 

S    B 

« 

Mar.  &i|.| 

_?l'. 

6    3  10 

a  13  II 

At>l.  Oct 
Mar,  Sept 

Bra.'iery  Copper  Scrap 

Old  Lead  26  10  0 

Old  Zinc 40    0  0 

Hollow  Pewter 130    0  0 

o  1        Black  Pewter  90    0  n 

0          Gun  Metal 87    0  0 

oad.Southwark, London, S.E.,  quotes  underdate 
nolScxAPMETAis:— 


Electricity  Supply — cont. 

St.  James'  &  Pall  Mall  Ord 

Do.  do.  Prel 

Do.  do.  Debs     

Urban  Elec.  Supp.  4 J%  Db.  St 

Waste  Heat  &  Gas  Elec.  Gen  .Stations 
Westminster  E.S.  Corp.  Ord 

Do.     4iGum.  Pref 

Electric  Railways  and  Tramways. 

British  Elec.  Traction  5%  Debs 

Do.    6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  . . 

Do.        do.        Assented  Def.  Ord.  . . . 

Do.    4}%  Pref 

Do.    4%  Deb.  St 

City  &  S.  London  Deb 

Do.     Pref.  1896 

London  Electric  Ry.  Ord 

Do.    4%  Prel 

Do.    4%  Debs 

Metropolit.in  Ry.  Con.  Ord 

Do.    3i%  Pref 

Do.    3i%  Convertible  Pref 

Do.    3j%ADebs 

Do.    3J%  Debs 

Metropolitan  Dist.  Ry.  Ord 

Do.     4%  Prior  Lien    

Do.     4i  First  Pref 

Do.    6%  Perp.  Debs 

Do.    4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.    4%  Guar.  Stock 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Do.     6%  Pref 

Brit.  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.     6%  Cum.  Pref 

British  L.M.  Ericsson  Mfg.  Cm.  6%  Pref, 

Britis  h  Thomson-Houston  Db 

Brit.  Westinghouse  Pref 

Do.    b%  Prior  Lien  Debs 

Do.    4%  Mort.  Deb.  St 

Callender's  Cable,  &c.,  Co.  Ord 
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NOTE  S 


Disclosing  Manufacturers'  Costs. 

We  have  little  s}-mpat-liy  with  those  who  hold  that  manu- 
facturers can  be  expected  to  disclo.sc  their  works  costs  either 
to  a  committee  or  to  an  official  from  a  Government  depart- 
ment. Many  will  agree  that  it  would  be  more  reasonable  to 
Compel  every  paid  servant  of  the  State  to  present  his  bank- 
book for  periodical  inspection.  The.  other  day  a  well-kno^STi 
cloth  manufacturer  from  the  West  Riding  informed  us  that 
under  no  circumstances  would  he  disclose  his  costs.  He  was 
willing,  he  said,  for  the.  State  to  purchase  his  mills  at  a  fair 
valuation  and  for  the  State  to  manufacture  its  own  cloth.  No 
sfusible  person  would  assert  that  the  offer  was  an  unreasonable 
o))e  either  to  make  or  accept,  and  we  admire  those  who  help 
their  country  and  who,  at  the  same  time,  have  the  courage  to 
champion  a  good  cause.  The  objection  to  disclosing  manu- 
facturing costs  is  that  the  figures  may  and  hi  all  likelihood 
would  gel  into  the  hand.s  of  compctitoi.s  who  would  profit  by 
the  infoiTOation.  What  is  true  of  the  cloth  trade  is  equally 
true  of  the  engineering  trades.  In  oyery  case  common  sense 
dictates  that  those  wi)o  are  deputed  to  examine  the  ccsts 
should  be  experts  in  the  particular  business  under  cxamina- 
1  ion.  As  such,  in  one  way  or  another,  they  arc  connected  with 
tl)e  business.  Although  we  do  not  suggest  that  any  of  these 
UK.'n  would,  knowmgly,  •disclose  any  of  the  information  ob- 
tained in  virtue  of  their  appointment,  it  stand.s  to  reason, 
nevertheless,  that  the  information  would  be  used  unconsciously 
and  to  the  detriment  of  those  from  whom  it  was  obtained. 
Vrom  every  point  of  view  it  is  better  that  all  firms  engiiged  in 
the  manufacture  of  munitions  should  work  to  specifications, 
and,  as  a  rule,  men  ([ualified  to  analj'se  works  costs  in  any  par- 
ticuhi)'  iiidust  ly  aiv  competent  to  draw  up  such  specifications. 


In  this  way  the  State  would  get  goods  of  known  quality,  and 
encouragement  would  be  given  to  those  who  by  scientific  manage- 
ment are  able  to  do  better  in  business  than  their  neighbours. 


The  Government  and  Reserve  Plant. 

The  attitude  of  the  Government  in  regard  to  the  extension 
of  certain  electricity  works  is  so  important  that  we  make  no 
apology  for  referring  to  this  question  once  again.  As  is  well 
known,  Birmingham  has  recently  suft'ered  much  inconvenience 
through  the  inability  of  the  electricity  department  to  maintain 
a  sufficient  supply,  and,  apart  from  public  inconvenience  due 
to  failure  of  the  tramway  service,  it  has  at  times  been  necessary 
to  curtail  the  supply  to  certain  power  consumers.  Similar 
difficulties  are  now  arising  at  Glasgow,  where,  at  a  recent 
meeting  of  the  Council,  the  city  electrical  engineer,  Mr.  W.  W. 
Lackie,  submitted  thai  one  of  three  courses  must  be  adopted. 
The  first  alternative  was  to  discontinue  the  connecting  up  of 
new  consumers  ;  the  second  was  to  accept  new  consumere 
subject  to  disconnection  during  the  winter  months  ;  and  the 
third  was  to  proceed  with  a  portion  of  the  new  generating 
station  at  Dalmamock.  The  second  alternative  would  mani- 
festly be  misatisfactory,and  therefore  it  is  not  surprising  that 
the  Council  have  decided  to  proceed  with  the  Dalmamock 
station. 


It  is  reported  that  Mr.  Lackie  presented  tl)e  following  inter- 
esting figures  showing  the  proportion  of  spai'e  plant  in  various 
undertakings ; — 


Name  of  Undertaking. 


Maxi- 
mum 
demand. 


Plant 

Capacity. 

kw. 


54,550 
41.505 
20.:)i)0 
IC^OO 
2(>.(«)0 
44.(»0 
57.300 
2(i.0O0 
2(>,480 
lO.fifto 
30.000 
20.300 


4,550 
8,500 
8,990 
9,486 
9.900 

21,089 
7.403 
2.382 

13,816 
9,252 

10,261 
6,600 


Percentage 
of  spares. 
Per  ceut. 


9 
25 
80 

120 
60 
90 
17 
10 

UXt 
90 
50 
50 


Glasgow  I  50.000 

Bimiinghara   |  33,000 

Edinburgh 11.400 

Dundee    !  7.014 

Leeds 10.700 

Liveri)ool  2:!..')11 

Manchester   4i),,S!17 

Sheffield  -':i,(ilS 

Charing  Cress 12.004 

Central  ,  10,443 

Chelsea 10,7.39 

City  of  London |  13,700 

It  should  be  noted  that  these  data,  with  the  exception  of 
Glasgow,  appear  to  be  taken  from  tiie  tables  publisliod  by  our 
contemporary,  the  "  Electrical  Times."  and  therefore  refer  to 
conditions  in  1!»11  and  I'.tlo,  wjiicli  may  dilTer  materially  from 
those  of  tc-da\ .  Such  figures  as  100  and  120  per  cent,  spares 
over  the  ma.ximum  demand  are.  of  course,  duo  to  special  cir- 
cumstances- probalily  the  recent  addition  of  some  large  units 
of  plant,  whicli  it  may  be  worth  while  to  instal  and  use  in 
preference  to  tlie  older  plant.  On  tlie  other  hand,  such  figur-s 
as  10  per  cent,  at  Sheffield,  and  i)  per  cent,  at  Gliisgc  w  are  very 
unsatisfaciory  for  uiulertakings  in  which  the  loads  are  rapidly 
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mcreasing.  The  most  serious  feature  is  the  time  that  is  neces- 
sary to  get  new  plant  installed  and  in  operation.  This,  for  the 
size  of  unit  required  at  Glasgow,  is  stated  br  Mr.  Lackie  to  be 
at  least  two  rears. 


Equality  of  Sacrifice  in  Practice. 

.•^.ii  KiFK  E  is  defined  as  loss  of  annhinj  to  gain  some  object : 
that  v.hich  is  given  up,  destroyed,  or  lost  for  some  end  :  mere 
loss  rf  profit.  For  mere  than  two  years  our  Statesmen  in  their 
speeches  have  been  giving  utterance  to  the  phrase  "  Equality 
of  sacritice,"  which,  we  lake  it.  means  that  in  order  to  win  the 
war  all  must  be  prepared  to  lose  equally.  When  our  poli- 
ticiaj.s  have  next  to  face  their  electors  we  believe  that  many  of 
the  latter  will  demand  an  explanation  of  this  monstrous  false- 
hood. The  equality  of  the  sacrifice  in  practice  is  being  ilhs- 
trated  daily.  The  following  examples  of  "  sacrifice  "  will 
serve  tc  make  or  r  meaning  dear  : — 

Amongst  the  applicants  for  advice  at was  a  man  ■wearing  the 

badge  of  the  K.G.A.  He  looked  very  ill  as  he  stepped  into  the  wit- 
ness box. 

"  I  am  a  f!i=charged  soldier,"  ho  said  to  the  magistrate.     "  I  have 

-  .ind  country  for  12  years  8  months.     I  have  been  in 

I  Hid  wounded.     I  came  out,  time  expired,  and  went 

I...    .  .._ .   .  l>.Odaysin  the  R.G.A.     Since  I  have  been  discharged 

I  ha\i'  "nly  had  two  sums  of  10s.  from  the  Soldiers  and  Sailore 
.V'vxKiatiun."  I  have  been  sleeping  out  for  several  nights,  and  have 
bad  no  food  for  two  or  three  days." 

The  secord  i.s  .hat  of  a  firm  of  shipowners  :■ — 

•iMtO.OOO — equal  to  a  dividend  of  140  percent,  on  the 

;  "f  the  company — has  been  set  aside  to  meet  excess 

1  the  Xil  iMxperandum  Shipping  Co.   (Ltd.),  whoso 

Knnusl  re|iuri  is  just  issued.     The  j'car's  earnings,  though  not  dis- 

I  lotcd  in  th»  accounts,  appear  to  amount  to  iZ9'l,4C(i.  or  about  six 

t  '    '        ■■   war  j»riod.     Payment  of  a  dividend  and 

'  over  ;il  jKT  cent,  is  recommended,  after 

lation  and  reeorvc  £113,822. 

\Vc   f;la'!ly  pive  thcKc  cxauiplec,  but  we  do  not  prcpose  to 

offer  any  comment  on  either  of  them.      Now  that  Parliament 

u  again  asHt-mblfd,  perhaps  attention  will  be  given  to  these 

matter"  of  public  interest. 


Works  Organisation. 

It  in  M-lrloni  tliat  l'ai)er»  devoted  to  the  discussion  of  pro- 

'■' '  •  •■'  '■'!  with  works  management  are  read  before  the 

iitiiins.     To  a  certain  extent,  no  doubt,  this 

ili.ii  I  how  who  know  how  to  manage  works 

'■wled)4e  to  themselves.     In  some  cases 

•  iiial  le  attitude  to  fake  up,  but  in  otu 

.'     .n    iiiuiiv   fundiiiuental   subjects   under   this 

Mill  could  profilttbiy  be  dlHCussed,  and  which  it 

:  .<>  iluini  come  under  the  heading  eitiier  of 

f  iriiib-  aNluteneiw.     For  this  reason  we  are 

•  ■ '•■    ilui.    till-    North-Kust  Coast   Institulion   of 

mil  Hlinibiiilili  I-   JH  an  exception.     Elscwii.  re  w(! 

'■■■  '   the  firm  pari  of  an  inlonnativi^   I'ni.ii   mi 

'•Inn  "  llmt  wn»  nnd  before  this  liiHtiiulinn 

••     f'l'i.i.  and  TwKiirmi.L.    Tiie    lulhorH 

<ir|{aniHution  into  three  j.arls 

■  i:    :ii  d    'clllMg     and    these    uie 

1    also  to  the  student 

I'.ir  thegiMidof  (III- 

Miiileiil   iiilglit 

I'jri't  111  Works 

■  I      I'"  li'ttnis  bttlc  at 

11       I'lrhupN  it  is  fill'  lliin 

iKii'li  little   im]mrtuiirr 

illim  i,!ly  l.roml  to  (iirMish 


Excess  Profits  in  the  Electrical  Industry. 

It  will  be  remembered  that  ur.der  the  Finance  (No.  2)  Act  of 
1915  the  percentage  standard  for  excess  profits  was  fixed  at 
6  per  cent.,  but  the  decision  whether  a  higher  percentage  profit 
should  be  permitted  in  special  cases  was  left  to  a  Board  of 
Referees.  The  Board  has  recently  given  a  number  of  de- 
cisions increasing  the  statutory  percentage,  and  we  are  glad  to 
see  that  among  these  are  concessions  obtained  by  the  British 
Electrical  &  Allied  Manufacturers'  Association  for  firms 
manufacturing  electrical  generators,  motors,  switches,  arc 
lamps,  cooking  and  heating  plant,  meters,  transformers  and 
lamp  holders.  In  such  cases  the  statutory  percentage  is  in- 
creased-to  7  per  cent,  for  companies  and  to  8  per  cent,  in  other 
cases,  the  latter  figure  being  due  to  the  fact  that  the  remunera- 
tion of  partners  cannot  be  deducted  in  arriving  at  the  profit  in 
the  same  way  as  the  fees  of  directors.  At  the  instance  of  the 
Tramways  and  Light  Railways  Association  the  Board  has  also 
raised  the  standard  for  tramways  and  light  railways  to  7^  per 
cent,  for  companies  and  8|  per  cent,  for  private  firms.  It  may 
be  that  these  concessions  will  not  be  regarded  as  a  compliment  to 
the  electrical  industry,  for  the  simple  fact  that  if  the  pre-war 
profits  of  any  undertaking  are  considerable  such  pre-war  profits 
are  taken  for  fixing  the  datum  line  above  which  excess  profits 
are  to  be  reckoned.  It  is,  therefore,  something  of  an  admission 
of  want  of  prosperity  on  the  part  of  the  electrical  industry, 
though  doubtless  even  in  the  most  flourishing  days  we  should 
not  expect  all  finns  to  be  malciug  large  profits  and,  therefore, 
a  certain  proportion  of  undeitakings  would  desire  the  assist- 
ance given  by  the  Board  of  Referees. 

Unremunerative  Appointments. 

The  ftillowii'g  iidviTiisciiuMii  appeared  recently: — 
Wanted,  immediately,  a  J.EL'TUltER  IN  ENGINEERING  (pre- 
ferably Electrical).  Salary  £150  to  £175,  according  to  experience  and 
qualifications.  The  appointment  is  for  the  period  of  the  War,  but  will 
probably  be  made  permanent  in  the  case  of  satisfactory  service. 
Our  advice  to  engineering  lecturers  is  that  they  should  give 
such  places  as  wide  a  berth  as  possible.  Unless  technical 
teachers  are  prepared  to  take  up  a  firm  attitude  now  they 
will  find  themselves  in  the  near  future  in  receipt  of  wages  on  a 
level  with,  or  below  the  level  of,  those  of  labouring  men.  In 
these  days  lecturers  on  engineerirg,  who  know  anything  about 
engineering,  can  comm-ind  salaries  greatly  in  excess  of  those 
offered  at  many  of  our  technical  colleges,  and  can  help  to  win 
the  war  by  engaging  in  the  manufacture  of  munitions.  Lec- 
larers  on  engineering  are  not  wanted  to  teach  children  wher 
work  for  men  is  crying  out  to  br  done. 


American  Cyanamide.  In  view  of  the  great  development 
attriinited  tu  (iciiiuiuy  in  the  direction  of  fixation  of  atino- 
spheric  nitrogen,  it  is  interesting  to  note  that  the  American 
Cyanamide  Co.  appears  now  to  have  turned  1  he  corner  and  is 
producing  on  an  increasing  scule.  Among  other  departures, 
u  sniiill  exi>i'rinii'ntal  factory  iiii.'<  lieen  erected  fur  the  luanufac- 
ture  of  nitric  acid  which  is  e.xincted,  according  to  report,  to  be 
of  considerable  value  to  the  I'niled  States  Governineiit  in  con- 
nection with  nniiiition  work. 

Memorial  to  Sir  Wm.  Ramsay.  At  University  College. 
LiiikI.iii.  nil  Tii'mIii>',  ii  iiirctiiig  wiis  j\cid  to  Consider  tiie  ques- 
tion 111  la'siiifi  a  iiHiiK.riul  lo  Sir  William  Ramsay. 

Lnril  Kayli'iKh,  wlin  ]iH'Hiilcil.  iiinilc-  luiif  icfeivnces  to  bin  work  with 
Ihn  lull'  ncliMiliiit. 

'riie  I'lO'liniiHliir-tieiienil  (Mr.  •!.  A.  I'liin)  moved  a  ivsolutiim  in  favour 
of  liikini!  Blepn  tii  ruin'  n  MiliHtim!  inl  fund  ««  a  memorial  to  (Sir  William 
Kaiu'-iiy.  In  be  ulilipi'il  for  llie  puipiin'n  iif  pnniintinn  cliemiial  leaihing 
aiiil  ii'«i'iin'li.  The  rcBiilut inn  wii.i  iidopleil,  iiml  an  excculivi'  innimillcc, 
iiiiili-r  thii  I'hninniinnliip  of  Lnril  HayleiKJi,  anil  ini^liuling  many  oilier 
lea<liii(i  iiciiMiliBlx,  wnn  np)iiiinlril  In  nial<i>  aiTiiiincmcnts  for  ihe  memorial. 

Electric  Supply  Development  in  Edinburgh.  liiii>oitaiit 
inMiliDhN  to  111''  I'leilni-  Miip|ily  III  I'iiliiilMirgli  lire  now  conteiii- 
Jllali'd,  the  total  ciml  n(  wliiili  in  I'.slinialcd  In  lencii  £2(1(1,0110. 
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Aji  interesting  feature  of  the  scheme  is  the  method  adopted  of 
securing  a  sufficient  supply  of  cooling  water.  At  Portobello 
a  shaft  is  hemg  sunk  which  will  commTinicate  with  a  channel 
runnijig  out  to  sea  well  beyond  the  low  water  mark.  There 
will  thus  be  an  imlimited  suppl}'  of  salt  water  available,  which, 
after  fulfilling  its  purpose,  will  be  returned  to  the  sea. 

Electrical  Limit  Gauges. — In  the  accurate  testing  of  limit 
gauges  electrical  methods  are  being  found  very  helpful.  For 
example,  m  the  gauges  used  for  testing  time-fuse  firing  pins, 
described  in  a  recent  issue  of  "'  Machmery,"  two  points  are 
coimected  with  an  electric  circuit.  If  the  firing  pin  touches 
either  of  the  points  it  completes  the  circuit  and  the  sounder 
clicks.  The  first  contact  point  is  adjusted  to  such  a  height  that 
if  the  tip  of  the  firmg  pm  touches  it,  it  shows  the  work  is  too 
long  ;  similarly,  if  the  pin  does  not  touch  the  second  contact 
point,  it  is  too  short.     In  either  case  the  work  will  be  rejected. 

Excess  Profits  Decisions. — On  Oct.  26th  the  Board  of 
Keferees  appoinied  to  decide  cases  relating  to  the  assessment 
of  excess  profits  duty  imder  the  Finance  Act  (No.  2)  of  1915, 
gave  the  followmg  decisions  : — 

On  the  application  of  the  Tramways  and  Light  Railways  Association 
the  Board  has  raised  the  statutory  percentage  for  companies  engaged  in 
the  biLsiness  of  tramways  and  light  railways  in  the  United  Kingdom  to 
7i  per  cent,  and  for  private  finns  to  Si  per  cent. 

^  On  the  application  of  the  Melbourne  Electric  Supply  Co.  (Ltd.)  and 
the  Electric  Supply  Co.  of  Victoria  (Ltd.).  the  Board  has  raised  the 
percentage  as  regards  electricity  supply  and  tramways  in  the  State  of 
Victoria,  7i  per  cent,  for  companies  and  to  S.J  per  cent,  for  private  firms. 

On  the  application  of  Mr.  Sydney  Morse  the  Board  has  raised  the 
percentage  in  the  case  of  electrical  supply  and  electric  traction  in  India 
to  7  per  cent,  for  companies  and  to  8  per  cent,  for  private  firms. 

Mercury  Damping  of  Waves. — We  have  received  a  copy 
of  a  new  publication  of  the  Bureau  of  Standards  (Scientific 
Paper  No.  289),  entitled  "  The  Damping  of  Waves  and  other 
Disturbances  in  Mercury."'  It  is  sometimes  of  great  import- 
ance that  the  mercury  be  prevented  from  freely  vibrating  imder 
tip'  actions  of  a  disturbing  force,  and  this  is  especiaUy  true 
wli.ii  the  mercury  is  used  in  accurate  scientific  instruments. 
a-  i(jr  example,  mercurial  barometers.  It  was  fomid  that  the 
disturbances  in  the  mercury  is  practically  eliminated  if  it  is 
subjected  to  a  strong  magnetic  field,  e.g.,  by  placmg  it  in  certain 
positions  between  the  poles  of  a  strong  magnet.  This  method 
may  be  used  when  it  is  desired  to  obtain  accurate  adjustments 
ot  mercury  surfaces  at  sea  and  in  other  places. 

Electrical  Units  and  Standards. — A  circular  on  this  subject 
]i;i^  recently  been  issued  by  the  Bureau  of  Standards.  Th'S 
jinlilicatiou  gives  comprehensive  and  up-to-date  information 
ifjarding  the  miits  and  standards  in  terms  of  which  electric 
and  magnetic  measurements  are  made.  It  includes  the 
liistory  of  the  luiits  and  the  evolution  of  the  definitions  upon 
wliich  the  laws  on  electrical  standards  are  based.  The  laws 
<.l  fliis  and  other  countries  are  given.  These  laws  are  in  sub- 
Mautial  agreement,  and  the  various  national  bureaux  of 
.'•tandards  co-operate  in  mamtaming  the  fundamental  stan- 
<lanls.  The  circular  gives  conversion  factors,  by  means  of 
which  measurements  may  be  expressed  in  any  desired  unit. 
The  information  on  electric  units  and  standards  had  not  ])re- 
viously  been  available  in  a  single  publication.  The  pamphlet 
will  l)e  sent  free  on  application. 

Forced  LiJe-Tests. — A  Paper  read  at  the  tenth  .\nnual 
Convention  of  the  Illuminating  Engineering  Society  (U.S.A.), 
by  Mr.  L.  J.  licwmson,  discusses  the  value  of  life-tests  of  glow 
lamps,  carried  out  at  an  efficiency  exceeduig  that  at  which  the 
lamps  are  normally  nui.  This  process  greatly  shortens  the 
time  spent  on  such  tests,  but  their  interpretation  presents  some 
difficulties.  The  relation  between  efficiency  and  life  is  approxi- 
mately as  follows  :  — 

Lifei_/Lumens  per  Watt^V' 

Lifcj  \Lumens  per  Watti/ 
Prior  to  1914  the  value  assumed  for  the  exponent  /*  was  (i-ii.'). 
It  appears,  however,  that  its  value  varies  .soiiiewhat  according 
to  the  type  of  lamp,  teiuluig  tr.  become  smaller  for  lamps  of 
low  wattage.  As  a  result  cf  an  extensive  series' of  tests  on 
lamps  of  60  and  10(J  watt  types,  values  for  b  ranging  from  5-6 
to  8-2  arc  recorded. 


Books  for  British  Prisoners  of  War.— The  Committee  of 
the  Board  of  Education  m  chaige  of  this  .subject  has  issued  a 
classified  list  of  books,  each  item  of  which  represents  an  actual 
request  received  from  some  Biitish  prisoner.  The  fcUowmg 
e  igineering  books  are  m eluded  : — • 

Transformei-s  (Still)  Alternating  Currents  (Still),  Alternating  Currents 
(Sicmen),  Electrical  Hand-book  (Trautwine),  Kuraes  Lehrbuch  der 
Elcctro-teclinik(Thomalin)  English  translation,  Electric  Brake  (Westing- 
house),  Propagation  of  Electric  Currents  (Flemins).  Braamo  Electrical 
Machmery  (Thompson).  Modem  Electrical  Practice,  Electrical  Enoineer- 
mg  (Slmgo  &  Brooker),  Alternating-Current  D\-namos  &  Machineir  (esp 
Induction  Type  Dj-namo),  Comitiy  Hou.=e  Electric  Lighting  Plant, 
Hydro-Electric  Power  Transmission,  Electric  Tramways.  Technical 
Electricity  (Davidge),  Magneto  &  Electric  Ignition  (Hibb'ert)  Moles- 
worth's  Pocket  Book  of  Formula;,  Engineer's  Hand-book  (Adams) 
Structural  Engineering  (Elem.).  Practical  Tunnelling  (Simms  &  Kin- 
neard).  Metal  Turning  and  Working,  Pattern  Making  and  Casting* 
Submarine  Cables,  Cable  Testing,  Hydraulics,  Machine  Drawing  and 
Design  (Low  &  Bevis),  Draughtsmanship  for  Engineers,  Drawing  Instru- 
ments, &c. 

The  Chairman  of  the  Committee  is  Mr.  Alfred  T.  Davies,  J.P.,  of  the 
Board  of  Education,  Whitehall,  S.W. 

Carrying  Capacity  of   Underground   Power  Cables.— An 

informative  report  on  this  subject  by  Mr.  H.  ilatsumoto  has 
recently  been  published  by  the  Electrotechnical  Laboratory 
of  Tokio,  Japan.  The  report  is  divided  mto  15  sections  and 
is  profusely  illustrated.  Of  the  subjects  dealt  with  may  be 
mentioned  the  following  :  Geometrical  form  of  underground 
cable  system ;  heat  conduction  in  homogeneous  material ; 
general  equations  of  isothermal  surface  m  earth  cylinder ; 
thermal  resistance  of  earth  cylinder  with  only  one  "circular 
layer  of  cable  and  with  a  number  of  cable  layers  ;  thermal 
resistance  of  cables  and  generating  heat  in  cables  ;  general 
equation  of  temperature  rise  of  imdergroimd  cables ;  specific 
thermal  conductivity  of  dielectric  substances  and  of  sand 
and  gravel ;  temperature  of  air  and  earth  in  Japan  ;  laving 
of  cables ;  experimental  verification  of  general  equations 
of  temperature  rise  of  underground .  cables  ;  experimental 
verification  of  general  equations  of  thermal  resistance  of  multi- 
core  cable  ;  and  calctilation  of  carrying  capacity  of  underground 
cables.  No  cable  engmeer  or  manu+acturer  can  afford  to  be 
without  this  very  important  report,  which  is  well  prmted  in 
English. 

OBITUARY. 


A.  H.  Howard. — We  regret  to  learn  as  we  go  to  press  that  Mr. 
Albert  Harris  Howard,  A.M.I. C.E.,  M.I.E.E.,  who  was  for  some 
years  secretary  of  tlie  Cable  Makers'  Association,  died  on  VVedjiesday 
at  64,  Victoria-street,  London,  S.W.,  at  the  age  of  54.  Mr.  Howard 
had  been  in  indifferent  health  a  long  time,  which  necessitated  his 
relinquishing  the  secretaryship  of  the  Cable  Makers'  Association 
recently. 

Charles  A.  Harrison. — We  regret  to  record  tlie  deatli  of  Mr. 
Charles  A.  Harrison,  which  occurred  on  Saturday.  Mr.  Harrison, 
who  was  68  years  of  age.  was  consulting  engineer  to  the  Xorth- 
Ea!  tsm  Railway  Co.,  having  relinqui.shcd  the  position  of  engineer- 
in-chicf  last  }ear.     He  was  in  the  company's  service  48  years. 

J.  J.  HicKS. — We  regret  to  record  the  death  on  Oct.  25  of  Mr. 
James  Joseph  Hicks,  K.C.S.G.,  electrical  and  scientific  instrument 
maker,  of  Hatton  Garden,  London,  E.C.  Deceased,  v.ho  had  been 
ill  for  some  time,  had  a  good  reputation  as  a  glass  blower  and  as  a 
maker  of  medical  and  electrical  instniments,  &c. 

Killed  in  Action. — The  following  deaths  in  action  or  of  wounds 
are  reported  : — 

Second-Lieut.  J.  S.  Gibson  (Bedfordshire  Rcgt.).  who  has  died  of 
wounds,  was  32  years  of  ago.  Ho  was  articled  to  an  electrical  engineer, 
and  was  subsequently  an  associate  member  of  the  Institution  of  Electrical 
Engineers. 

Second-Lieut.  .V.  B.  Drewory  (R.F.C.).  who  was  accidentally  killed  on 
active  Ecrx'icc,  received  engineering  education  at  Birmingham  Municipal 
Technical  School.  \vheu>  ho  seciiivd  high  honours.  He  was  subsequently 
apprenticed  with  Kynoch.s  (Ltd.).  and  wa.s  aflcnvards  cniphwcd  at  the 
works  of  Mcssi-s.  Willans  &  Robinson  and  the  Wol.-^elcy  Motor  Co.  For 
the  last  two  years  prior  to  joining  tho  Anny  ho  was  in  business  at  Scar- 
borough as  a  motor  agent. 

Rilleman  W.  K.  .Milohenoll  (London  Regt.).  who  was  killed  on  Sept.  IS, 
was  fonnerly  on  the  general  ollice  »t«lT  of  the  India  Rubber,  t^utta 
Percha  &  Telegraph  Works  Co..  Sil\-erlo»ni.  We  ivgret  lo  leant  that 
many  of  the  c()ni)iany'.-<  old  emplovi'v)  hove  fallen  in  act  ion. 

Sapper  I'eny  ('.  Day  (R.K.)  was  mortally  wounded  on  S<>pl.  Id.  nnd 
died  on  the  same  day.  Ho  received  electrical  training  for  tlure  years  in 
tho  Hattersea  rolytochnie  Day  Collego,  and  was  subsequently  on  the 
engineering  slalT  of  the  G.P.O.  Telegraph  Dept. 
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PERSONAL. 


The  Comica  of  the  Listitution  of  Electrical  Engineers  have  elected 
Prof.  George  Carey  Foster,  LL.D.,  D.Sc,  F.R.S.,  past  president,  to 
be  an  honorary  member  of  the  Institution. 

At  the  annual  meeting  of  the  Xorth-East  Coast  Association  of 
Chartered  Secretaries  at  Newcastle  on  Tuesday,  Mr.  M.  Short, 
secietarj-  of  the  Xewcastle-on-Tj-ne  Electric  Supply  Co.  (Ltd.),  -was 
unanimously  re-elected  president  for  the  ensuing  year. 

Mr.  J.  H.  Wild,  who  has  been  with  the  Lancashire  D>-namo  & 
Motor  Co.  (Ltd.),  Trafford  Park,  Manchester,  since  it  started, 
severed  his  connection  with  the  company  on  Oct.  31,  1916,  and  on 
Xov.  1.  1916,  joined  the  electrical  department  of  Messi-s.  Vickers 
Limited,  and  will  be  stationed  at  Broadwax",  Westminster,  S.W. 

RoTAL  EXGISEERS  (T.F. ).— The  following  appointments  have  been 
made : — 

X^  a  Engineers  :  Sergt.  F.  Goble,  Sergt.  R.  Francies  and 

^ti  s.  Silva  to  be  second  lieutenants  (on(probation). 

1  Engineers  :    Staff  Sergt.  T.  S.  Marshall  and  W.  M. 

Win-!    !:;•  \  ;•.  I--  second  lieutenants  (on  probation). 

W.VE  CASrALTTES.— Lieut.  W.  H.  Kember.  of  the  S.  I.^nncashire 
Regiment,  who  was  employed  at  the  British  Westinghouse  works 
before  the  war,  has  been  wounded. 

In  addition  to  the  casualties  amongst  former  employes  of  the 
3Iaryiebone  electric  supply  dept.  recorded  in  our  obituary  coluimi, 
the  following  have  been  wounded  or  have  become  imfit  through 
sickness : — 

L'<-..(orp.  F.  Bovall  (3rd  Essex),  Driver  W.  Curtis  (R.F.A.),  Rfn.  A. 
<;amb!f  (K.R.R.).  "Pte.  G.  GiU  (lOth  Middlesex),  Sergt.  W.  Gregory 
(Iirt  E.  .Surr--v),  lifn.  B.  C.  Hartopp  (ISth  County  of  London),  Sergt.  T. 
Haye^  (A.O.i:.).  Pte.  W.  Higgins  (3rd  Middlesex),  Spr.  G.  Lobb  (R.F.), 
RX.  l>iv.).  Uriver  G.  A.  Oliver  (R.F.A.)  (all  the  foregoing  have  been  dia- 
charcc-rl  from  H.M.  service),  Pte.  G.  Rail  (3rd  County  of  London),  Rfn. 
K.  G.  Saw  (9th  Countv  of  London),  Corp.  G.  Sell  (21i<t  County  of  London) 
and  Rfn.  A.  W.  Turner  (R.B.).     Pte-.  A.  J.  Snow  (I3th  County  of  London) 


nf  xa 


r  in  ilermanv. 


APPOINTMENTS  VACANT  AND  FILLED. 


The  (Jovcmment  of  India  require  three  a.ssistant  electrical  engi- 
neer!, two  for  n  factory  ut  Amwankada  and  one  for  a  factory  at 
I..1  r  I  iigagemcnt.     Salary  280R.,  rising  to  .'MOR., 

I<  •  from  the  Director-General  of  Stores,  India 

Oi'  1   II,  S.W.    See  aUo  an  advertisement. 

.\  iircitiiwor  and  awiittant  are  required  for  the  department  of 
|,|i\.ii«  r.(  the  .Sciuth  African  School  of  Mines  and  Technology, 
.1.  1  '        -  £8(t0,  ri«ing  to  £1,000  ;   and  £350,  rising  to 

i\  ;.|)licationH    to    Messrs.    Chalmers,    Guthrie 

A  '  ■  .  Ixindon,  E.C.,  bj-  Xov.  16. 

I  HIT  for  lines  in  the  Post  master- General's 
I'  .»  iMxn  up|Kiinted  electrical  engineer  to  the 

!'•  '■  imrlment  in  Victoria,  in  succession  to  Mr, 

\  \nvn  up|Niinted  electrical  engineer  of  the 

!».  ,  ,     .  ,  ..111  W/ilr-H. 

INSTITUTIONS  AND  SOCIETIES. 


>n  ol  Electrltul  Engineers.    It  in  nniniMieid  il.at  ihe  fo|. 

.ill,,   n  .id  on  till- i|iit<'H  nanic<l  :   On  Noveriilier  23r(l. 

.  ■■(   Kleetri.'   Tower  Slatinn.H."   by  .Mr.  .).  S. 

I'll,  "  Coliihiiil  Telegrajilm  utid  Teli-|)li(incs," 

>>  <  i^iii  iiiiiii  ;    and   on   .lanuary    lltli,   "  I'riiieiplcs 

■1   c<ini|>iitinK   'he    IVprceiiitJon   of  Plant,"   bv   .McHsrs. 

1  W.  W  (-....k. 

Initiiuiion  ol  En|lntcr«  and  Shipbuilders  In  Scotland.    During  the 

^*<l..rl   111.    (i.l|i.»ni'/.   iiiii'iiii;  ■.tli.r.    l'ii|Hr;i   will    lie   rend:     "f'liiiiii 

■-:•  '    ■<•    •       '         by  .Mr,  W.  H.  .Ml.erl.ui  ;      ■The  Problem  nf  (Vomh. 

i.y  Mr.  .1.  Itlm  IxtbliMU;   "  Electric  Veliiele-,  an.l 

by  .Mr.   L   llriickiiiiin  :    "  Nol<'><  of  Denign  and 

mi    liirl.iiii-^,"  liv  .Mr   .1    I'.  Cliilleiideii  ;    "  SiTi-w 

■id  Wiii.r."  I.y  Mr,  !■•   W    Ijon  lie.iei 

t  Imiiiutlon  ot  Engineers  and  Shipbuilders.     The 

III).  Ii.w  Ueii  iiH-iinled  Ui  K.  V.  Teller,  uu 

■I  ..(  Mr«rn   W.  (Jriiy  t  (;<>.  (Ltd,),  of  WkhI 

I  .'ahtii  M  valiiiyl  iit  iX*\  \tKT  nrniiiMi,  and  iH 

"  •!>''  «viiiiii  il   iiniioiinie   lliat   in   liiliire   llie 

i>i|>  riiniiiiiinl("ii  will  Ih<  cxIrndiHl,  and  will 

>•■  '    l'ii«l«li,   I^iikIwIi  liinlory  nnd  K<'ogrii|.liy, 

'■'  ''ermnii.  i  «lrn  iiintlieMialinM,  0X|i«riiiieMliil 

•■  ■  '  'liriiiw'rv.  pliviiKii  nf  ineeliniilcM. 

y  »•-  "n  ^^tdnr«|Ay.  .\iniiiil«.r  Hlh,  a  ((onerni  di« 

"  '•>  •HI  "  \MniU,ry  M/il«riiiU  "  frwin  ft.TO  to  7  p.m. 


and  from  S.30  to  10.30  p.m.,  at  the  Listitution  of  Electrical  Engi- 
neers. Sir  Robert  Hadfield,  F.R.S.,  president,  wiU  take  the  chair 
and  will  deliver  an  introductory  address.  The  opening  Paper  will 
be  given  by  Dr.  J.  W.  Mellor,  and  will  deal  principally  with  ■"  The 
Texture  of  Refractories."  Dr.  H.  G.  Colman  will  speak  on  the  work 
of  the  .Joint  Refractory  Materials  Committee  of  the  Listitution  of 
Ga,s  Engineers  and  the  Society  of  BritLsh  Gas  Industries.  jVIt.  Albert 
Cliff  will  deal  with  "  The  Manufacture  and  Prosijects  of  Refrac- 
tories," and  3Ir.  E.  P.  Page  will  speak  on  "  The  Classification  of 
Refractory  Materials  and  Some  Xotes  on  Method  and  Points  of 
Investigation."  Mr.  J.  Allen  Howe  will  make  a  statement  on  "  The 
Recent  Work  of  the  Geological  Survey  on  Refi-actory  Materials." 
Papers  will  be  read  by  Prof.  VA'.  G.  Fearnsides  on  "  The  Application 
of  Petrographic  Methods  to  the  Study  of  Refractory  Materials," 
bv  Mr.  Cosmo  Jolms  on  "  SOica  as  a  Refractory  Material,"  and  Jlr. 
Ezer  Griffiths,  M.Sc,  on  "  The  Transmission  of  Heat  through 
Materials  Employed  in  Furnace  Construction."  Dr.  P.  G.  H. 
Boswell  will  speak  on  "  Refractory  Sands,"  and  it  is  expected  that 
Mr.  F.  W.  Harbord,  Prof.  J.  W.  Cobb,  Dr.  W.  Rosenhain,  F.R.S., 
and  Mr.  W.  C.  Hancock  will  take  part  in  the  general  discussion. 

Institution  of  Automobile  Engineers, — The  second  general  meet- 
ing of  the  .session  of  the  Institution  of  Automobile  Engineers 
will  be  held  in  the  hall  of  the  Royal  Societj-  of  Arts,  Jolm-street, 
Adelphi,  W.C,  on  Wednesday,  Xovcmber  8,  1916,  when  a  Paper  by 
Mr.  A.  Ludlow  Clayden,  entitled  '"  Electrical  Car  Equipment,"  will 
be  read.  The  Chair  will  be  taken  by  the  President  of  the  Institution, 
Mr.  L.  A.  Legros,  at  8  p.m.  Cards  of  invitation  to  the  meeting  may 
be  obtained  on  application  to  the  Secretary,  Institution  of/Auto- 
mobile  Engineers,  28,  Victoria-street,  Westminster,  London,  S.W. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Nov.  3rd  (to-day). 

Institution  of  MECH.\Nic.ii,  Engineeks. 
I]  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 
Westminster.     The  "  Thomas  Hawksley  "  Lecture. 
TUESDAY,  Nov.  Tth. 

Institution  of  Crti.  Engineers. 
5.30  p.m.     Address   by   the    President,   Sir  Maurice    Fitzniaurice, 
(^M.G. 
WEDNESDAY,  Nov.  8th. 

IXSTITDTION   OF  AUTOMOBILE  ENGINEERS. 

S  p.m.  At  the  Royal  Society  of  Arts,  ,Iolm -street,  Adcljihi.^W.C. 
A  Paper  on  "  Electrical  Car  Equipment,"  by  Mr.  A.  Ludlow 
Clayden.  p*  Jurf 

Far.\d.\y  Society.  '~ 

5.30to7  p.m.mdS-SOto  W.oO  p.m.     At  the  Institution  of  Electrical 
Engineers.     General   Discussion    on    "  Rofra(^tor\'    Materials," 
to  be  opened  by  the  President,  Sir  Robert  Hadiiold,jjr,E.S 
(See  note  above  for  Agenda) 
THURSDAY,  Nov   9th. 

Institution  of  Electrical  Engineers.  "  7 

Sp.m.     Presentation  of  Premiums,  followed  by  the  Eighth' Kelvin 
Lecture:    "Some  Aspects  of  Lord  Kelvin's  Life  and  Work," 
by  Dr.  A,  Russell. 
FRIDAY,  Nov,  lOtU, 

Physical  Societv, 
Meeting    at    the    Imperial    Colle 


5  p.i 


Listituto-road,  South  Kensington, 


of    Snioncc,    Imperial 


I8t  LONDON  ENGINEER  VOLUNTEERS. 

Ofliii'V  Commnndini;,  Lient..(ol.  C.  R,  Clay,  V,D, 
Orders  for  the  Week, 
Oflicer  fur  the  Week. — I'laloon  ('onimnnder  Ilnghes  Hallott.    ^ 
Next  for  Duty. — Platoon  I'Dmniiindor  .1,  O.  tOieadlo. 
Mondiiy,    Ntiv.    6.— TechnicKl   for    Platoon    No.   9,   »t    Regoncy-strcct*; 

Sqiiiid  iinil   I'liitoon  Drill,  Platoon  No.  10;    Signalling  Class  ;[Re- 

cniitH'  Drill,  (1.25-8.  i..- 

TucMdiiy,      ov.   7. — School  of  Anns,  0-7;    Lecture  7, IS,   by  Sergt.  ,1. 

K<iliLirls,  "  'I'lie  AlenHuroinont  of  Angles  "  ;    Range  Prnotiee. 
VVediienday,  Nov.  S. — Instructioiinl  Class,  (!.  16  ;    Platoon  Drill,  Platoon 

No.  2  ;    Iviiiiv'c  Prneticc. 
Tlinrmbiv.   Nnv.   II. — IMulooii  Drill,   I'liitonn   No.   7;    Range  Practici' ; 

Anililllallee  Cliiss,  by  M.().,6.  >- • 

Friday,  Noy.  |0,      Teeliiiieal  for  Pliitiinii,  No.  10,  Regency-street  ;  Squnil 

and  PliiliKin  Drill.  No.  9;    Signalling  Class;    Recruits'  Drill,  (l.2.'>- 

8.25.  >>  <H 

Salurdiiy,  Nov.  11.— General  Parade,  2.45,      Uniform,  for  Drill  in  Batler- 

Hcit  Park. 
.Siindiiy,    Nov.    12. — Entrenching    at    (Hford.     Parade    Victoria    (S.IO. 

,v"  C.   Riiilwiiy   HiMiUing   Olliee).  H..15  a.m.     I'niforni,  havorsiicks, 

water  bollleit.      Midday  ration  to  bo  carried.      Railway  voucherH 

will  Im'  provided. 
MiiiUelry.-    Kor  nil  Ciiin|MinieM,  nee  Notice  and  Tables  A  and  B  id  lleiid- 

quit  rl  em. 
NoTK.—lTl^Mi   oMiorwiite  iiidicitteil,   nil  drIllH,   &(.,    will   lake   |ilaee   at 

lloiulr^rterH 
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SMOKE  ABATEMENT  AND  ELECTRIFICATION  OF 
RAILWAY  TERMINALS  IN  CHICAGO.* 

BY  W.  F.  M.  UOSS. 

As  an  outgrowth  of  the  feeling  that  Chicago's  atmosphere  is  more 
smoky  than  it  need  be,  a  Committee  was  appointed  in  1911  to  report 
upon  the  practicability  of  electrifying  the  steam  railway  terminals 
of  Chicago.  The  report  found  that  it  was  technically  feasible  to 
electrify  the  railway  terminals  of  Chicago  :  that  when  electrification 
had  been  accomplished  it  would  be  of  advantage  to  the  railroads  ; 
that  the  electrical  operation  would  be  safe  ;  but  that  any  plan  for 
electrification  would  be  difficult  to  carry  through  because  of  its 
financial  requirements.  The  railway  companies  of  Chicago  declined 
to  accept  the  findings  of  this  report,  on  the  grounds  that  the  con- 
clusions of  the  Committee  were  merely  the  conclusions  of  the  in- 
dividual members  of  the  Committee  ;  that  the  members  of  the 
Committee  had  had  no  information  upon  which  to  base  their  recom- 
mendations, not  possessed  by  other  people  ;  and  that  consequently 
no  great  credence  was  to  be  given  their  conclusions.  It  was  fuially 
agreed  that  if  the  Chicago  Association  of  Commerce  would  organise 
a  Conimitteeof  investigation  and  would  conduct  a  broad  inquiry  into 
the  whole  matter  of  atmospheric  pollution,  of  the  sources  of  smoke, 
and  of  the  technical  and  financial  practicability  of  electrification, 
the  railway  companies  would  undertake  to  pay  the  costs.  As  the 
result  the  Committee  of  Investigation  on  Smoke  Abatement  and 
Electrification  of  Railway  Terminals  was  brought  into  existence,  and 
its  results  have  been  published  in  the  form  of  a  voluminous  report. 

There  has  been  some  criticism  concerning  the  procedure  of  the 
Committee,  especially  with  reference  to  the  programme  miderlying 
the  estimates  of  co.st.  With  reference  to  this  aspect  of  the  work,  it 
should  be  observed  in  the  begimiing  that  the  whole  problem  of  the 
Committee,  the  report  of  which  I  am  to  discuss,  was  based  upon  the 
contention  of  the  City  Council  that  the  steam  locomotive  should  be 
eliminated  from  the  City  of  Chicago.  The  complete  elimination  of 
the  steam  locomotive  was  interpreted  to  imply  the  complete  elec- 
trification of  the  railroads  of  the  city.  The  Committee's  action  in 
this  matter  was,  therefore,  responsive  to  the  prescription  which  was 
given  the  Committee,  and  its  procedure  in  this  respect  was  not 
dejjendent  upon  its  choice. 

In  this  Address  the  results  of  the  Committee's  study  of  the  problem 
of  electrification  will  be  discussed. 

One  of  the  early  questions  which  the  Committee  sought  to  answer 
was  :  What  has  been  accomplished  in  the  electrification  of  steam 
railroads  ?  In  answer  to  this  question,  a  thorough  study  was  made 
of  the  actual  electric  installations  in  tliis  countiy  and  in  other 
coimtries  on  roads  of  steam  railroad  standards. 

In  connection  with  a  study  of  electrification  as  it  might  be  applied 
to  the  Chicago  terminals,  it  is  important  to  understand  clearl3'-  the 
changes  ia  physical  conditions  which  would  be  introduced  by  the 
installation  of  either  the  third  rail,  or  the  overhead  contact  systems. 
The  position  of  the  third  rail  makes  it  an  obstruction  of  the  free 
movement  of  trainmen,  especially  in  yards,  and  the  objection  is 
urged  by  many  railwaymen  as  a  serious  one  in  Chicago,  where  yard 
tracks  constitute  a  large  percentage  of  the  total  trackage  to  be 
electrified. 

The  third  rail  at  switches,  where  special  track  work  occurs,  and 
at  highway  and  railroad  crossings  at  grade  must  be  interrupted, 
presenting  gaps  over  which  trains  must  coast,  or  in  case  the  gaps  are 
long,  which  must  be  bridged  for  continuous  contact  by  the  installa- 
tion of  an  overhead  conductor  rail.  TIk^  electrification  of  the 
Chicago  termmals  through  the  use  of  the  third  rail  system  would 
pre.sent  T."??  gaps  aggregating  about  16  miles  for  which  the  overhead 
conductor  rail  installation  would  be  required.  Including  the  shorter 
gaps  which  could  be  coasted  over,  there  would  be  approximately 
4,000  gaps  totalling  about  56  miles  in  the  third  rail  in  the  Chicago 
terminals.  It  has  been  found  also  that  there  are  about  7.5  miles  of 
track  in  Chicago  which  because  of  physical'  conditions  cmild  not  be 
equipped  with  any  known  form  of  contact  system. 

If  choice  were  "to  be  made  of  an  overhead  contact  system  using 
high-voltago  current,  clearance  is  a  matter  of  great  importance. 
Not  only  must  the  wircis  bo  jilaced  at  a  suitable  height  to  permit  tho 
contact  to  be  made  from  a  moving  train,  but  it  is  desirabk;  that  they 
be  sufficiently  high  to  allow  a  trainman  standing  on  tho  top  of  the 
highest  car  to  give  signals  with  a  lantern  swung  overhead.  This 
requirement  demands  that  the  contact  wire  be  maintained  at  a 
height  of  approximately  2r)  ft.  above  the  track  rail.  Overhead 
obstructions,  such  as  bridges  or  viaducts,  which  cannot  bo  raised 
to  a  height  sufficient  to  jiermit  tho  maintenance  of  this  clenranco. 
require  tho  wire  to  be  dei)re8sed;  in  many  cases  to  the  minimum 
height  of  16  ft.  Oin.     There  are  222  overhead  structures  in  Chicago, 
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which  do  not  afford  sufficient  room  for  the  mstallation  of  the  over- 
head contact  at  the  safe  clearance  of  25  ft. 

Overhead  contact  systems  mvolve  the  installation  of  supporting 
structures  at  intervals  of  from  150  ft.  to  300  ft.  on  tangent  track  and 
at  lesser  intervals  on  curves.  The  structures  consist  of  structural 
steel  or  tubular  poles  set  on  either  side  of  the  tracks  and  of  structural 
steel  or  wire  brigdes  supported  by  the  poles  or  posts.  Suspended 
from  these  bridges  are  the  messenger  cables  and  contact  wires. 

The  overhead  contact  construction  of  whatever  type  is  compli- 
cated and  not  particularly  pleasing  to  the  eye,  and  it  constitutes 
some  obstruction  to  vision  along  the  right-of-way.  It  is  conceivable 
that  if  adopted  for  general  use  throughout  the  termmals  of  Chicago, 
it  might  offend  those  who  have  waged  war  on  the  presence  of  over- 
head wires  for  other  purposes  in  our  great  cities. 

These  considerations  suggest  the  range  of  choice  which  may  be 
exercised  in  the  selection  of  a  contact  system  for  use  on  the  railroad 
terminals  of  Chicago. 

Concerning  rolling  equipment  with  which  to  operate  the  Chicago 
railway  terminals,  it  may  be  said  that  electric  locomotives  have  been 
designed  and  built  for  all  classes  of  passenger,  freight  and  switching 
service.  Motor  cars,  whether  operated  singly  or  in  trains  under 
multiple  unit  control,  have  proved  their  value  for  handling  passenger 
traffic  involving  frequent  train  movements  and  short  runs  between 
stops. 

Passing  from  the  details  of  construction  to  a  more  general  view  of 
electrification  projects,  we  may  consider  for  a  moment  a  few  of  the 
installations  that  have  been  widelv  discussed. 

The  West  Jersey  and  Seashore  Railroad  early  electrified  one  of  its 
two  lines  from  Camden  to  Atlantic  City,  New  Jersey,  a  distance  of  65 
miles.  This  installation  was  undertaken  chiefly  to  ascertain  the  eco- 
nomic possibiUties  of  main-hne  electric  traction  and  its  effect  upon 
traffic.  Electric  operation  is  conducted  wholly  by  multiple-unit 
motor  car  trains.  Freight  trains  and  a  number  of  passenger  trains 
are  operated  over  portions  of  the  electrified  trackage,  but  by  steam 
locomotives. 

The  electrification  of  the  Long  Island  Eaihoad  ia  one  of  the  most 
important  electric  installations  in  the  United  States.  It  operates 
electrically  a  network  of  lines  covering  the  western  end  of  Long  Island, 
and  delivers  hea\'y  commutator  and  excursion  traffic  to  the  Brooklyn 
and  Manhattan  terminals.  The  Long  Island  Railroad  electric  ojjera- 
tion,  however,  is  confined  to  multiple-unit  service.  It  handles  no 
freight  or  heavy  passenger  service,  and  is  comparable  to  our  suburban 
operation. 

Important  among  the  projects  to  be  referred  to  are  the  three  rail- 
road electrifications  of  New  York  City. 

The  New  York  Central  and  Hudson  River  electrification,  supplies 
the  means  by  which  passenger  trains  are  operated  electrically  into  the 
Grand  Central  Station  of  New  York  Citj'.  A  study  of  the  conditions 
under  which  this  road  operates,  however,  leveals  the  fact  that  it  is  not 
comparable  with  the  situation  to  be  met  in  Chicago.  Tho  electri- 
fication of  the  New  Y'ork  Central  Railroad  was  made  necessary  in 
order  to  eliminate  the  smoke  and  objectionable  gases  arising  from 
steam  locomotives  in  the  long  tunnel  entrance  to  the  Grand  Central 
Station.  The  density  of  traffic  had  become  so  great  that  steam 
operation  in  tliis  tunnel  was  no  longer  practicable.  Tho  electrilication 
of  the  mn in-line  sections  beyond  tho  portals  of  the  tunnel  was  necessary 
in  order  to  secure  continuovis  operation  of  the  large  number  of  local 
trains  to  the  end  of  runs  within  suburban  limits.  It  is  a  passenger 
tciminal  project. 

The  New  York,  New  Haven  and  Hartford  Railroad  undertook 
electrification  primarily  for  the  same  reasons  as  those  which  inlluenccd 
tho  New  York  Central  Railroad.  Its  extension  to  main  lines  beyond 
the  limits  of  the  terminal  section  has  been  due  primarily  to  the  oper- 
ating necessity  of  conducting  continuous  service  to  the  limits  of  tho 
local  service  zone.  The  density  of  traffic  over  tho  electrified  sections 
of  this  road,  as  is  the  case  with  the  New  York  Central,  is  very  great. 

The  Pennsylvania  Railroad  tunnel  under  tho  Hudson  River  to  tho 
terminal  station  on  Manhattan  Island,  and  thence  continuing  under 
Manhattan  and  under  the  East  River  to  Long  Island  was  electrified 
as  an  operating  necessity.  Like  tho  other  electrifications  alrciuly 
mentioned,  it  is  not  comparable  to  tho  Chicago  situation,  and  the 
reasons  which  prompted  it  do  not  exist  in  Chicago. 

It  will  be  noted  that  justification  for  all  of  these  projects  is  to  bo 
found  in  density  of  truffle  requiring  frequency  of  movement,  or  in  tunnel 
operation,  and  (hat  the  service  is  chiefly  passenger  service.  In 
Cnicago  the  density  of  traffic  over  miicli  of  the  tracknge  is  low.  'I'hcro 
aro  no  tunnels,  and  tho  greater  part  of  tho  total  tralfic  is  freight  and 
freight  switcUlng. 

Tho  number  of  steam  railroad  electrification  projects  in  An\erica 
and  in  other  coimtries  is  .'J7.  Tlie  combined  electrified  mileage  of 
these  roads  is  I!. 000.  Tho  number  of  dilTerent  railroads  repreM'nIcd 
in  tho  activit  ies  of  ( he  Chicago  terminals  is  37,  and  the  mileage  which 
is  invohed  in  Ibe  ('(unmittee's  plan  of  oleotritication  ill  Chicago  is 
3,43!). 

The  record  of  work  alivady  ttccoiU])lishe(l  in  electrification  is 
significant  in  that  it  presents  no  instance  in  which  a  steam  railro:id 
occupying  smfaco  or  elevated  lines  has  been  eleclrilied  prinuvrily  to 
avoid  the  pollution  of  the  atmosplieic  of  the  city.     It   shows  also 
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that  nowhere  in  the  world  has  a  railroad  Laving  a  city  terminal, 
which,  from  an  operating  standpoint,  has  been  sat isf acton,-,  changed 
its  operation  from  steam  to  electric. 

At  the  beginning  of  its  investigation  the  Committee  imdertook  a 
detailed  studv  of  the  area,  trackage  and  railroad  facilities  involved 
in  the  proposed  plan  of  electrification.  A  discussion  of  some  of  the 
historical  facts  which  this  study  revealed  would  be  verj-  interestmg, 
but  I  shall  i)ass  over  these  and  confine  my  remarks  to  the  problem 
involved  in  electrifsing  the  terminals  as  we  find  them  to  day. 

The  Committee  "made  a  detailed  study  of  operation,  traffic  and 
train  movements,  and  upon  the  basis  of  facts  thus  obtained  has 
determined  the  amount  of  electric  energy  which  would  be  required 
for  the  operation  of  the  terminal  electrically.  Underlying  this 
determination  are  certain  fundamental  facts  which  will  be  of  mterest. 
Figs."}!  to  5  show  in  graphical  form  the  locomotive-mileage  per- 
formed, the  number  of  ton-miles  handled,  the  number  of  tons  of 
coal  burned,  the  total  number  of  locomotive  hours  of  service,  and 
the  energy  required  for  the  electric  operation  of  the  Chicago  terminal. 

The  Committee  also  made  a  study  of  the  growth  in  track  mileage, 
passenger  traffic,  and  freight  traffic  which  may  be  expected  to  take 
place  in  the  10  years  following  1912.  This  estimated  growth  is  based 
upon  the  rate  of  growth  which  took  place  during  the  10-year  period 
prior  to  1912.  As  a  result  of  this  study  it  is  estimated  that  the 
trackage  within  the  Committee's  area  of  investigation  will  increase 
approximatelv  31  per  cent,  during  the  10-year  period  from  1912  to 
1922.  or  from  3.988  miles  in  1912  to  .5,220  miles  in  1922.  The 
number  of  through  passengers  handled  will  increase  from  1 1  -million 
in  1912  to  1.5j-miIlion  in  1922,  or  about  40  per  cent.  The  number 
of  suburban  pa.s.scna-rs  will  increase  from  42 -million  to  40-niillion, 
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passenger  service  originating  beyond  the  city  limits,  if  required  to 
electrify  to  the  city  limits,  would,  for  the  greater  convenience  of 
its  patrons,  be  justified  in  contmuing  its  scheme  of  electrification  on 
to  some  more  distant  point.  A  railroad  operating  within  the  city 
might  need  to  go  a  considerable  distance  beyond  the  limits  of  the 
citv  to  find  available  land  upon  which  to  develop  the  necessary 
transfer  yards  and  other  terminal  facilities. 

The  Committee  gave  careful  con.sideration  to  these  and  other 
conditions  affecting  each  of  the  railroads  involved  in  the  proposed 
plan  of  electrification.  The  outer  limits  of  complete  electrification 
were  fixed  for  each  railroad  sub.stantially  upon  the  basis  of  the 
following  considerations : — 

1.  In  the  case  of  each  railroad,  it  has  been  sought  to  terminate 
complete  electrification  at  the  fir.st  satisfactory  point  beyond  the 
limits  of  the  city. 

2.  In  the  case  of  railroads  having  large  yards,  repair  shops,  or 
other  facilities  outside  of  the  city  and  within  a  short  distance  there- 
from, the  location  of  such  facilities  has  been  accepted  as  a  reasonable 
terminus  for  complete  electrification. 

3.  In  the  case  of  railroads  presenting  no  feature  which  might 
suggest  a  choice  of  location,  a  i^oint  has  been  selected  as  near  the 
city  limits  as  practicable,  which  gives  promise  of  supplying  land  upon 
which  to  develop  the  necessary  terminal  and  transfer  facilities. 

The  fixing  of  limits  under  these  principles  has  necessarily  led  to 
differences  of  opinion.  There  was  danger  on  the  one  hand  that  the 
estimates  of  cost  might  be  overlooked  by  adopting  too  large  a  plan. 
There  was  danger,  on  the  other  hand,  by  adopting  too  meagre  a  plan. 
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'    rutliMiul   litvui'/     n   iiii|iijrtiiul  •lubiirban 


of  having  an  establishment  which,  from  an  opciating  jioint  of  view, 
woultl  bo  unmanageable.  The  Committee  diti  what  it  cindtl  to 
escape  the  tlanger  of  both  these  extremes. 

By  comparing  the  extent  and  activities  of  the  railroad  establish- 
ment included  within  the  pr(i|Hi.'*cil  limits  of  operation  with  electri- 
fication projects  el.iewhere  in  the  world,  we  may  note  the  following 
significant  fa<ts : — 

1.  'I'ho  mileage  of  track  inviilvcil  liy  the  propn.scd  electrification 
of  the  Chicago  railroad  lorminiils  is  nearly  Iwiic  as  great  as  the 
mileage  of  all  existing  cicetricii  My -operated  steam  railroad  track  in 
America,  and  exclusive  of  foreign  light  service  lines,  is  about  15  per 
cent,  greater  than  the  combined  Intal  mileage  of  all  exi.sting  electri- 
eally-opcraled  stcani  railroad  tniric  in  the  entire  world. 

2.  The  number  (if  through  passenger  trains  required  by  the  traffic 
of  the  Chicago  (ciiiiinalN  is  80  per  iinl.of  the  total  numlicr  of  suiOi 
traiiiHat  present  nperiiled  electrically  iiii  all  .American  steam  rnilionds. 

:i.  The  nunilier  of  suburlmn  passenger  trains  is  npproximiitely 
one. half  the  number  of  Hueh  trains  at  present  oi>cralcil  elect  riciilly  on 
all  American  steam  railroads. 

1.  The  piiHHenger  train  miles  in  through  and  in  snliiMliiin  service 
in  Chicago  ammnit  lo  7(1  per  cenl.  of  I  he  total  number  of  pas.senger 
train  luilen  operated  electrically  on  nil  .American  steani  railroads; 
the  total  pasKcnger  cur  niilcH  are,  however,  greater  for  the  Chicago 
terminal. 

Tl,  Fniight  tralUe,  exehlNJvo  of  Nwitehing  service,  is  (en  liiues 
greater  in  (Hiicago  lluin  on  all  existing  eleetrifled  sleMin  r.iilrniiils  in 
Anuiriea.      % 
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6.  Switching  service  in  Chicago  is  65  times  greater  than  on  all 
existing  electrified  steam  railroads  in  America. 

7.  The  number  of  multiple-imit  cars  required  to  operate  the 
Chicago  service  amoimt  to  66  per  cent,  of  the  total  number  of  such 
cars  in  service  on  all  American  electritied  steam  railroads. 

8.  The  number  of  electric  locomotives  required  for  the  Chicago 
service  is  approximately  four  times  the  number  now  in  service  on 
all  American  electrified  steam  railroads,  and  is  approximately  2J 
times  the  number  now  in  service  on  all  electrified  steam  railroads  iu 
the  entire  world. 

These  statements  of  fact  caimot  fail  to  give  a  measure  of  the  size 
of  the  Chicago  problem.  It  is  equivalent  to  undertaking  at  a  single 
stroke  an  electric  installation  greater  than  all  steam  railroad  elec- 
trifications in  the  entire  world. 

The  Committee  made  no  pretence  at  choosing  a  system  of  elec- 
trification, but  it  worked  out  its  estimates  of  cost  for  each  of  three 
systems,  as  follows  : — 

1.  Third  rail,  600-voIt,  direct-current. 

2.  Overhead  contact,  2,400-volt,  direct-current. 

3.  Overhead  contact,  11,000-volt,  alternating-current. 

In  making  up  these  estimates  of  cost  the  Committee  assumed  that 
if  electrification  is  entered  upon  in  Chicago,  it  will  be  undertaken  as 
one  great  problem.  Consequently,  instead  of  .37  different  railroads, 
building  37  different  power  stations,  there  will  be  one  or  perhaps  two 
power  houses  to  supply  all  of  the  energv'  necessary  for  the  electric 
operation  of  all  roads.  Similarly  for  the  transmission  system,  it  is 
assumed  that  the  energv*  will  be  transmitted  by  such  a  system  as 
will  be  most  efficient  in  reaching  all  of  the  railroads,  irrespective  of 
the   location   of  individual   lines.     The   same   applies   also   to   the 


to  make  the  remaining  improvements  for  track  elevation.  These 
improvements,  of  course,  would  ultimately  have  to  be  made,  and  the 
charge  to  cover  them  is  not  a  charge  against  electrification,  but  the 
adoption  of  electrification  would  brmg  them  forward,  and  by  so 
doing  would  increase  the  capital  requirement  incident  to  electri- 
fication. Again,  in  the  case  of  signals,  which  in  the  event  of  electri- 
fication would  need  to  be  rebuilt  to  permit  of  their  operation  in  the 
presence  of  propulsion  currents,  many  railroads  would  regard  it  as 
good  business  to  make  at  this  time  complete  installation  of  new 
signals  rather  than  spend  money  in  the  repair  of  old  signals  which 
might,  within  eight  or  ten  years,  be  renewed  in  any  event.  This 
cost  of  new  signals  would,  therefore,  be  precipitated  as  a  result  of 
the  proposal  to  electrify,  although  it  could  not  of  course,  be  in- 
cluded as  an  item  chargeable  to  electrification.  It  has  been  estim- 
ated that  the  total  cost  of  betterments  which  will  be  precipitated  by 
electrification  will  amount  to  £19,200,000  bringing  the  total  capital 
requirement  for  the  11,000-volt  alternating-current  installation  to  a 
total  of  £.54,800,000. 

Let  us  consider  now  just  what  the  raOroads  might  expect  to  get 
from  their  investment  of  £54,800,000.     The  changes  in  operating 
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.rrangement  of  sub-stations,  smtching  stations,  telephone  systems, 
&c.  The  estimates  are  based  upon  plans  designed  to  meet  the 
■equirements  of  the  terminal  as  a  whole. 

Estimates  of  the  cost  of  electrification  have  lieen  made  up  item 
by  item,  the  larger  sub-divisions  being  as  follows  : — 

(a)  Power  station  ;  (6)  transmission  system  ;  (c)  sub-stations  ; 
{d)  switching  stations;  (e)  overhead  contact  system;  (/)  bridge 
warnings  ;  {(j)  prevention  of  inductive  effects  and  electrolysis :  (/() 
return  circuit;  (i)  telephone  system;  (j)  electric  locomotives, 
multiple-unit  equipment,  work  inspection  equipment  ;  (k)  spare 
]i  iits  ;  (l)  alterations  to  bridges  and  buildings  ;  (m)  chang3S  in  wire 
Inns  ;  (n)  changes  in  signal  sj'stems  ;  (o)  removal  and  re-establish- 
mcnt  of  steam  locomotive  terminals  ;  (/))  rolling  equipment  released. 

The  total  estimated  cost  of  electrification  for  the  11,000-volt 
alternating-current  system  was  found  to  be  approximately 
£37.IMI().(MX>.  By  deducting  from  this  the  .salvage  from  facilities  to 
be  ali,iiid<jned  or  utilised  for  other  purposes  aud  the  .salvage  value 
of  rollijig  oquipmrmt  to  be  released,  the  net  co.st  of  elect rilication  by 
the  1 1,000- volt  alternating-current  system  is  reduced  to  £35,600.000. 
It  must  be  remembered,  however,  that  this  figure  represents  the  cost 
on  the  basis  of  the  Committee's  plan  which  is  to  be  regarded  as  a 
minimum  plan.  It  does  not  cover  the  cost  of  imi)roveme)its  wliich 
would  be  precipitated  by  the  proiiosition  to  electrify.  For  instance, 
tlic  railways  of  Chicago  have  spent  large  sums  of  money  in  elevating 
their  tracks,  and  the  whole  .scheme  of  track  elevation  is  not  yet 
liiiishod.  A  railway  would  not  feel  that  it  could  afford  to  place  the 
faiilities  and  structures  of  electrification  at  the  present  grade  if 
within  the  next  10  or  12  years  it  would  be  called  upon  to  raise  that 
grade.     It  would  be  compelled,  as  a  prelimimux   to  i.|i>ctriliiation. 


conditions,  which  will  result  from  complete  electrification,  are  of  a 
threefold  character : — 

1.  Those  incident  to  the  introduction  of  electric  operation  on 
trackage  within  the  proposed  limits  of  electrification  as  defined  by 
roads. 

2.  Those  incident  to  the  operation  of  transfer  stations  at  which 
change  of  motive  power  is  to  be  made. 

3.  Those  resulting  from  the  shortening  of  the  steam-operated 
divisions  at  present  terminating  in  Chicago. 

These  changes  \\\\\  introduce  changes  in  operating  expenses,  the 
nature  and  extent  of  which  will  be  inlluenced  by  the  character  of  the 
electric  installation.  The  Committee  found,  after  a  careful  study 
iu  which  each  operating  account  was  considered  separately,  that  tho 
electric  operation  of  the  Chicago  railroad  terminals  would  result  in 
a  reduction  in  ojjcrating  expenses  on  the  electrified  trackage  of 
£740,000  per  annum  under  the  Il,OtX)-volt  alterjuvting-current 
system  ;  that  the  additional  operating  expenses  incident  to  the  new 
transfer  stations  rcc|iiired  would  amount  to  £30(I.0(K1  per  anninu  ; 
and  that  additional  constructive  mileage  to  steam  locomotive  crews 
due  to  the  shortening  of  steam-operated  divisions  would  cause  au 
addition  toopcriitini,' cxpen.scs  of  £it0.000  per  annum.  By  combining 
the.so  three  totals  it  will  he  noted  that  the  net  decrea.se  in  operating 
expenses  which  will  result  from  the  inf induction  of  electric  opera- 
tion, will  amoimt  to  appixjximately  £350,000  per  annum.  It  must 
bo  remembered,  however,  that  this  estimate  does  not  include  any 
amount  to  cover  interest  or  depreciation  on  tlio  pro|Kis<^il  new 
electric  establishment,  Tho  railroads  will  have  to  provide  rapitJil 
for  the  electric  installation,  and  the  interest  on  this  capital  will 
amount  to  £l.780.(MtO  \kt  annum.     Depreciation  on  the  ucnv  estab- 
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lishment  will  amount  to  £1,560,000  per  amium,  and  the  railroads 
will  have  to  replace  assets  dissipated  by  the  introduction  of  electric 
operation  to  the  amount  of  £46,000.  If  this  item  of  dissipated  assets 
is  spread  over  a  period  of  10  years  following  the  completion  of  the 
eleotrio  installation,  the  charge  will  be  £46,000  per  annum.  The 
■  •  '  -f  these  three  items  amounts  to  nearly  £3,400,000.  After 
-  taken  for  the  estimated  increase  in  net  revenues,  the  annual 
-tiU  remaining  will  be  about  £2.900,000. 

It  IS  obvious  from  these  facts  that  if  we  view  electrification  purely 
as  an  investment,  the  railroads  would  find  it  impossible  to  furnish 
the  necessary  capital  for  the  project. 

If  we  go  a  step  further  and  consider  whether  there  is  any  way  by 
which  the  railroads  might  get  the  £2,000,000  annually  required  to 
sustain  the  investment,  we  will  see  that  the  electric  installation  will 
give  some  increase  in  track  capacity,  especially  in  the  case  of  tracks 
u-icd  for  «!ibtirban  service  ;    that  there  is  a  possibility  of  extending 

•  to  provide  additional  returns  to  the  raU roads ;   and 
Ix-  some  reduction  in  noise  and  smoke.     The  extent 

•  ritication  will  serve  to  reduce  smoke  is  the  matter  in 
whiili  »e  are  most  interested,  since  electrification  has  been  proposed 
soieK'  as  a  means  in  smoke  abatement. 

Smoke  has  been  defined  by  the  Committee  under  these  heads  : — 

1.  Vi.sible  smoke. 

2.  ^^olid  constituents  of  smoke. 

3.  Caseous  constituents  of  smoke. 

It  has  been  shown  that  the  elimination  of  all  the  steam  locomo- 
tives of  Chicago  would  reduce  the  ^nsible  smoke  or  the  cloud  effects 
of  smoke  by  about  22  per  cent.     It  has  also  been  shown  that  the 
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and  track  facilities  did  not  have  to  be  made.  Second,  propert 
obtained  by  railroads  by  right  of  eminent  domaui  is  not  free  fc 
commercial  uses  by  the  railroad  company.  The  abutting  propert 
owners  retain  rights  in  the  propert}'  which  would  preclude  sue 
intensive  use.  ^^^lile  it  would  be  possible  for  a  railroad  compan 
to  build  a  two-deck  station  or  an  office  building  for  its  own  use  abov 
its  tracks,  it  would  not  be  possible  for  it  to  erect  on  land  which  it  hai 
obtained  through  right  of  eminent  domain,  a  building  for  genera 
commercial  purposes  to  be  used  as  a  source  of  income.  The  con 
elusion  of  the  Committee  is,  therefore,  that  while  there  are  possi 
bilities  of  gain  through  intensive  use  of  property,  a  limit  to  the  gain 
which  are  possible  is  soon  reached. 

When  we  coimt  the  costs  and  give  considerations  to  the  rathe 
indefinite  character  of  the  possible  returns,  it  is  quite  evident  tha 
the  proposal  to  electrify  the  Chicago  railroad  terminals  present: 
many  serious  difficulties.  The  Committee's  conclusions  are  to  th< 
eflfeot  that  while  it  would  be  teclmically  feasible  to  electrify  th( 
entire  railroad  terminal  of  Chicago,  the  proposal  under  present-daj 
conditions  is  financially  impracticable. 


WORKS  ORGANISATION.  * 

By  A.  D.  C.  PAKSOXS,  B.A.,  EDWIN  L.  ORDE,  AND   (J.  H.  TWEDDELL. 

At  the  present  moment  the  problem  of  works  organisation  is  one 
of  extreme  importance.  Xo  one  can  say  definitely  what  the  con- 
ditions, as  affecting  the  engineering  trade  as  a  whole,  will  be  after  this 
great  war  has  come  to  an  end  :  but  it  seems  certain  that  international 
competition  will  be  keener  than  ever,  as  soon  as  those  countries  at 
present  at  war  have  had  time  to  recover  from  the  strenuous  exertions 
they  are  now  putting  forward. 

If  the  war  ends  in  the  way  in  which  we  all  believe  it  will,  the  possi- 
bilities offered  to  the  engineering  trade  of  this  comitry  camiot  be 
taken  full  advantage  of  unless  the  industry  is  organised  in  all  its 
branches  so  as  to  enable  it  to  hold  its  own  in  those  markets  previously 
supplied  by  the  coimtries  who  are  now  our  enemies. 

In  this  paper  it  is  proposed  to  divide  the  question  of  works  organi- 
sation into  three  main  parts  covering  : — (1)  IManufacturing.  (2)  Cost- 
ing, and  (3)  Selling,  of  the  works  jn-oduct. 

Part  I. — JUncfacturing  Organisation. 

BY  A.  D.  C.  parsons. 

Manufacturers  in  this  coimtry  labour  imder  a  considerable  dis- 
advantage as  compared  with  those,  say,  in  America,  in  that  the  manu- 
factured product  is  not  as  a  rule  so  standardised.  In  the  latter 
coimtry  it  is  usually  the  case  that  the  manufacturer  has  a  much 
greater  say  in  the  details  of  his  product,  than  they  do  in  this  country. 
The  conditions  are  different  ;  labour  is  more  expensive,  and  therefore 
the  demand  for  mechanical  jxiwcr  is  greater. 

We  will,  however,  first  consider  the  question  of  those  works  where 
the  i)roduct  is  not  of  a  particularly  standard  type,  and  then  take 
the  case  of  some  of  the  more  elaborate  system  of  organisation  now 
adopted  in  the  United  States. 

Wcmust  assume  that  the  design  of  the  apparatus  which  the  works 
has  to  manufacture  is  thoroughly  sound,  so  that  when  the  drawings 
are  complete  there  will  not  be  numerous  alterations  to  be  made  to 
the  article  during  the  time  of  its  miinufacture.  With  a  good  design- 
ing staff  such  changes  after  the  design  has  been  approved  will  be 
reduced  to  a  miniiuuni.  The  diaughtsmen  would  always  consider 
what  can  be  easily  niachiiicil  and  maiiufactiiicd  in  the  shops,  and 
what  is  liable  to  cause  dilliculties.  Also  to  s|UH'ify  materials  and 
details  which  they  know  to  be  kept  in  stock.  In  other  words  the 
deHJgii  should  lie  built  by  the  draughtsmen  before  the  dr.iwings  are 
iMMit  to  the  shops. 

Otnuml  Lni/oiil  of  Works. — The  general  layout  of  works  will  neces 
Hjirily  have  a  great  olTect  ou  speed  of  manufacture,  and  it  is  in  this 
ruHjMict  t  liiit  new  works  have  a  great  advantage  over  .some  of  tho  older 
ones.  Ill  modem  upto-dato  works  the  machinery  departments  form 
main  pariM,  the  assembling,  and  the  testing  departments  for  any 
pHrliciihir  type  of  machine  are  iiNiially  adjacent  to  one  another,  and 
if  imMHibln,  ('(iiitiliuoiiH.  This  obviates  any  uiinec'es.sary  handling  of 
material,  and  also  iillows  the  forenion  in  charge  to  lie  in  constant 
tiiiirh  with  nneiiiiother  witlioul  leaving  their  depart iiienls. 

KiirlliKrinore,  the  same  gniup  of  overhead  crani-s  can  .-lerve  them 
all.  The  puintiiig  mid  dinpatcli  depart iiicnts  can  with  ailviiiitage  be 
iiiiiile  Clint  iiiiiiiilH  with  the  testing  depart  mi'iit.  hii  I  hat  the  raw 
iiinlerial  iH  delivered  at  one  end  of  the  simp,  is  inimiif.icHiiiMl  niiil 
li'Nted  in  that  ainle,  and  in  diHpatehed  riHiipleleil  al  llii^  iillur  nul 
wilhiiilliri'lriii'iiiK  itn  Nto|iH. 

♦  Alwlritetiil  r«|ier  leiui  before  the  NorHi-Kiwl  Count  liiBtilutidii  of 
KiiKineerii  anil  SliipliuiUleiK. 
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lu  like  manner  the  detailed  departmmts  will  also  be  placed  as  near 
as  possible  to  those  departments  which  they  have  to  supply. 

Possibly  the  most  convenient  way  of  dealing  with  the  question  of 
the  manufacturing  side  of  works  organisation  is  to  consider  each 
section  of  the  works  in  the  order  in  which  these  sections  will  have  to 
deal  with  any  particular  contract,  and  then  to  discuss  some  system 
of  production  designed  to  follow  through  the  manufacture  methodi- 
cally Two  natural  divisions  present  themselves,  viz.,  (1)  pre- 
liminary to  receipt  of  contract,  (2)  after  the  contract  has  been  ob- 
tained. 

Preliminary  Worh  prim-  to  Receipt  of  Order.— Before  an  order  for 
any  particular  machine  is  received  a  considerable  amount  of  pre- 


Supplyiiig  the  Manufacturing  Information. — After  the  contract  has 
been  obtained  it  is  best  to  determine  how  long  can  be  given  to  the 
various  operations  such  as  drawings,  patterns,  obtaining  raw  material 
such  as  castings  and  forgings,  machining  of  these  parts,  completion 
of  details,  assembling,  testing,  &c.  One  very  convenient  means  of 
doing  this  is  to  lay  out  a  rough  time  table  covering  the  various  opera- 
tions, starting  with  the  delivery  date  and  working  backwards  to  the 
date  of  receiving  the  order.  Any  em-plus  time,  should  there  be  any, 
can  be  apportioned  to  those  departments  where  there  is  likely  to  be 
any  congestion. 
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Fig.  1. 

liminaiy  work  has  to  be  done  to  enable  an  estimate  to  be  prepared 
in  Accordance  with  the  specifications  issued  by  the  mtendmg  pur- 
chasers. To  do  this  the  estimating  department  must^  be  supplied 
^th  the  necessary  mformation  by  the  designmg  staff  to  enable  the 
former  to  determine  what  will  be  required  ni  the  way  of  new  ools  and 
special  appliances  to  carry  out  the  manufacture  of  the  plant.  They 
wm  also  require  to  know  with  considerable  accuracy  the  amount  of 
labour  and  material  necessary.  ,    , 

In"rminingthe  time  promised  for  delivery  the  capacity  of  the 
works  and  the  n^iber  of  orders  on  hand  must  be  '^-f^\''^^^'^"l, 
It  will  be  useful,  therefore,  to  have  some  graphical  representation  of 
the  fullness  of  the  factory.  Fig.  1  shows  one  way  o  ^^-'-"8/^*  ^h?; 
The  ordinates  in  Fig.  1  may  be  in  any  convenient  ^^^'^l^'^^' 
HP  K  W  .  or  number  of  machines,  but  in  many  cases  the  most  con 
venient  unit  ^U  be  "  Machine  time  per  week."  In  the  n^mr^^} 
works  each  machine-tool  will  be  rated  at  a  certain  figure  pe  hour 
depending  upon  the  capital  expenditure  on  the  tool,  and  aU^ork 
done  on  anv  particular  tool  will  be  charged  ^-ith  ^^^^\'f^]^^l^^^^^^ 
The  estiinating  department  will  know  with  ^o"^"!'^^'^^^'^ -'^^^ 
the  amomit  of  machine  time  necessary  in  the  "^^"^/^^^  "^^.^^S; 
and  if  by  means  of  some  equation  this  can  be  spread  out  o^er  the 
tTme  durfng  which  the  order  is  going  through  the  works,  an  approxi- 
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Fig.  3. — -Good  Record  Feeder. 


Shipping  Says. 
CalenderOate. 


We  have  now  detei  mined  how  long  the  drawing  office  can  be  given 
for  completing  full  working  drawings.  From  this  a  list  can  be  pre- 
pared which  is  sent  to  the  drawmg  office  specifying  whenjull  manu- 
facturing information  for  the  various  parts  must  be^sent  into  the 
shops. 


Fig.  2.— Iekegi  l.\r  Peoduction  Feeder. 
mate  idea  can  be  formed  as  to  how  much  machhie  tiine  will  be  ex^ 
iiended  rer  week.     This  then  is  done  for  each  order  and  the  results 
Le  superimpo"  d  on  one  another,  thus  obtaining  a  curve  sho.-n  by 
the  continuous  line  in  the  figure.  t™„  ,„„,1  in  the 

It  is  also  possible  to  plot  the  total  actual  machme  time  '^"d  n  the 
manufacture  of  these  orders,  thus  giving  i  fair  idea  a.s  to  «  '»  »er_ 
r^i  tp  1    bears  a  satisfactory  relati<.n  to  the  amount  of  work  act,- 

received  to  when  it  is  dispatched. 
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Fig.  4.— Poor  Record  Assembly. 
As  soon  as  the  design  is  well  advanced,  the  drawing  office  (or  in 
some  works  the  purchasing  department)  will  send  out  i"T">";«  J''; 
such  forgings.  castings,  raw  material,  and  completely  manufai(iiu>< 
parts  nccesfarv  for  the  manufacture  of  the  machine.  n  receipt  of 
tenders  from  the  outside  suppliers,  the  official  orders  ^VIll  Ix,  sent  out 
and  those  will  state  clearly  by  what  date  the  materials  must  bo  d»  - 

'TrarfHc/ioH  />f;)fir/mcH/.— The  specification  sheets  furnished  by  tho 
drawing  olli.c  simuld  pa.s.s  tlm.ugh  the  Production  Oepnrlmcn    on 

£:;  :t;.o  .1. .  shops.'  u  is  .he  w..ru  of  ,his .•^-'"-•j;' -; 'S 

all  dclai  s  iv.piired.  whether  manufactured  ui  the  works  or  Mippliea 
from  outside,  shall  come  to  hand  when  aH,uimd  by  the  machining  or 
R8.>«>inliliiii;  dciiarlments.  .  ,  .„ 

~u  method  must  he  adopted  when^by  all  materuv  c«  bo 
tran.^  in  a  systematic  way.  for  on  this  will  depend  tho  satisfactory 
feedinu' of  the  factory  -- 
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The  seneral  time  table  of  manufacture  is  based  on  the  exj^ected 
deliven-  of  the  material  and  should  this  be  much  overdue  the  time 
civfii  for  the  completion  of  the  various  parts  must  be  seriously  inter- 
fered with.  It  is  therefore  essential  that  this  work  shall  be  done  well 
and  efficiently. 

It  will  be  convenient  to  keep  a  record  arranged  in  a  suitable  form 
enumerating  in  as  much  detail  as  is  thought  necessary  those  parts 
r-  i"--  !  for  i-a:h  machine.  From  this  record  the  Production  De- 
,  -•  t  at  a  glance  how  the  material  is  coming  in,  what 

■  -ilered,  and  what  requires  to  have  pressure  applied 

T  i  delivery. 

.A»  t^.ii  a»  the  drawings  are  complete  they  are  forwarded  to  the 
work.s.  ria  the  Production  Department. 

-  When  the  specifications  have  been  received  by  the  works  it  is 
neo-ssiirj-  to  have  some  system  whereby  each  foreman  can  at  any 
t  i,„f.  .^-n'what  his  shop  has  to  complete  and  by  when.  It  is,  however, 
i,  '.lical  work  should  be  kept  down  to  the  mini- 
!  .rtment-s  engaged  in  machining  large  pieces 
].  \  little  difficulty,  (or  the  number  of  parts  are 
(c»  j.iid  i;iu".c  ^iuwiy. 

-  Detail  or  fee<ler  departments,  however,  will  usually  require  con- 
siderably moie  attention  than  other  sections  of  the  works,  and  there 
must  be'  some  means  of  tabulating  the  work  in  hand  in  the  order  in 
which  it  us  required. 

A  convenient  form  in  which  to  layout  an  indexof  this  sort  is  to  have 


a    1 

■  ^ 

N 

to  the  stores  ;  some  similar  method  also  being  adopted  for  those 
parts  delivered  complete  from  outside  sources  and  for  stock  material 
not  manufactured  in  the  works. 

Stores. — Although  the  manitfacturing  feeder  departments  play 
such  an  important  fart  in  the  organisation  of  the  factory,  the  various 
stores  for  raw  materials  and  manufactured  parts  supplied  from  out- 
side sources  comprising  as  they  do  htindreds  of  items  in  various  forms, 
are  absolutely  vital  to  the  successful  feeding  of  the  factory.  These 
stores,  too,  will  contain  stocks  of  expensive  materials,  which  it 
■will  be  necessary  to  keep  dowTi  to  the  lowest  possible  limit.  It  is 
therefore  usual  for  the  storekeeper  to  keep  a  systematic  record 
covering  all  items  in  his  stock  and  specifying  the  maximum  and  mini- 
mum allowed,  the  ordering  quantity  and  the  ordering  level. 

Manufacturing  of  Standard  Ajyparatvs. — In  what  has  already  been 
said  it  has  been  assumed  that  the  works  product  is  not  manufactured 
chiefly  to  standard  designs  ;  when,  however,  the  factory  is  princi- 
pally employed  in  turning  out  an  article  in  large  numbers  made  to  an 
approved  design,  the  system  may  require  some  elaboration. 

Deliveries  will  to  some  extent  be  standardised  for  any  particular 
size  and  type  of  machine. 

The  specifications  will  also  probably  be  standardised,  and  it  will 
only  be  necessary  to  select  those  specifications  applying  to  the  order, 
to  fill  these  in  for  the  required  number  of  machines,  and  to  forward 
them  to  the  works  via  the  Production  Department.  These  speci- 
fications together  with  the  detailed  drawings  which  will  already  be 
in  the  works  will  constitute  the  entire  manufacturing  information. 
In  any  svstem  adopted  care  must  be  taken  to  guard  against  the 
tendency  of  building  up  a  system  of  forms  only,  and  so  eliminating 
the  human  element  of  interest  and  responsibility. 
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Fig.  6. — -Delivery  Ekkkikncy  Cuaut. 


•  'I,  H»  that  each  week  has  n  certain 

iitiouH  nrr  rcceivoil  marked  with 

III  111'  I'oniplelc.  the  details  are 
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Ah  previously  stated,  it  is  in  the  assembling  department  that  tho 
cfiicicncy  of  the  works  in  production  is  best  gauged.  It  is,  th.^re- 
fore,  well  to  have  .some  method  whcivliy  the  management  can  see  at 
n  glance  whether  the  organisation  of  the  works  as  a  whole  is  such  as 
to  insure  I  he  factory  producing  the  right  quantity  at  the  right  time. 

A  large  American  works  employed  in  the  manufacture  of  all  kinds 
of  elect riral  machinery,  and  where  the  output  of  machines  and  acccs- 
Korios,  all  mon-  or  less  standard,  is  large,  has  devised  a  very  complete 
HVHlem  for  accumplisliing  this,  (irapiiical  records  arc  kept  of  the 
output  of  the  feeder  and  aKS<Miibling  depart ments.  These  records  are 
kiiiiwii  as  load  iliagnims,  and  contain  'iirvcs  indicating  for  each  day 
the  total  number  of  iinitHon  order  not  ileiivoritd,  the  number  of  units 
wanted  each  day.  and  the  number  of  units  actually  delivered  each 
day.  ItcHiiltH  tliiiH  obtaiiiod  are  hIiowii  in  Figs.  2  and  .'!  for  feoder 
ilepartmeiilN,  and  in  Kigs,  'I  and  5  for  asNembling  departmcniN.  In 
exaiiiiiiing  ihese  it  can  be  easily  aeen  whether  any  section  of  the  works 
Ih  tiiriiing  out  what  is  required  from  it.  or  whether  il  is  lagging  be- 
hind. 

In  addition  to  thoso  Iniid  dingriiiiiN.  another  chart  is  made  out 
Nhowiiig  how  the  ilutcH  given  lo  the  cnslomers  are  met.  'Phis  is 
ktiowii  an  till'  ib'livery  eflieioney  chart,  a  lypiciil  ease  being  shown 
III  Kig.  0.  On  tluH  elinrt  are  plotted  I'lirves  showing  the  ilaily  per- 
criitiigi  of  dali'M  kepi,  the  average  percenliige  of  apparatus  shipped 
on  time  (or  the  past  ."111  ilayH,  and  the  pciceiiliige  of  overdue  orders 
(III  liiinil.  Ill  nome  eiiHOH  this  clinri  in  jiinplllied  by  adding  curves 
HhowiiiH  the  perogiitnge  of  iirdorH  overdue  by  varying  amoiinl.s,  such 
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as  5,  10,  or  20  clays  late.  Copies  of  these  charts  are  circulated 
through  the  works  with  the  result  that  very  considerable  interest  is 
taken  by  those  departments  concerned,  and  a  certain  amount  of 
friendly  rivalry  is  set  up  between  them. 

Conclusion  (of  Part  1.). — In  this  .<;ection  the  author  has  en- 
deavoured to  point  out  some  of  the  essential  details  necessary  in  the 
manufacturing  side  of  the  works  organisation ;  but  no  matter 
whether  the  works  are  large  or  small,  whether  the  apparatus  manu- 
factured is  standard  or  special,  the  human  element  is  bound  to  play 
an  all -important  ]iart.  Xo  works  can  ever  be  independent  of  this 
factor,  indeed  the  co-operation  ot  individuals  and  departments  is  so 
vital  that  it  may  well  be  considered  as  the  foundation  of  any  system. 

Furthermore,  heads  of  the  departments  must  be  men  of  broad 
mind,  capable  of  handling  those  under  them,  so  as  to  encourage  them 
to  have  real  interest  in  their  work,  to  treat  their  profession  as  some- 
thing in  which  they  can  have  real  pleasure  and  not  just  as  a  dull 
monotony.  The  result  of  this  will  be  that  individuals  in  subordinate 
positions  will  gradually  be  found  capable  of  taking  more  responsi- 
bility, so  that  when  the  time  does  come  for  the  heads  of  the  depart- 
ments to  move  on  into  other  positions,  there  will  be  someone  .so 
trained  to  carry  on  the  organisation  of  the  department. 
(To  be  concluded.) 


BRITISH  WESTINGHOUSE  ROTARY  CONVERTERS. 


The  British  Westinghouse  Co.  have  issued  a  pamphlet,  in  which  an 
interesting  description  is  given  of  their  rotary  converters. 

Dealing  first  with  the  construction,  it  may  be  said  that  the  yokes 
of  machines  of  all  sizes  are  made  of  cast  steel,  and  are  divided  hori- 
zontally to  facilitate  the  removal  of  the  armature.  Commutating 
poles  are  provided  on  all  sizes.  The  shmit  field  coils,  which  are 
interchangeable,  are  wound  with  cotton-covered  copper  wire, 
thoroughly  impregnated  with  varnish.  No  spool  is  required  to 
support  the  coils,  the  construction  being  such  that  each  coil  forms  a 
solid  unit.  A  heavy  damper  winding  is  fitted  to  each  of  the  main 
poles.  It  consists  of  a  shaped  copper  grid  fitting  round  the  pole  tip, 
two  or  more  copper  bars  being  passed  through  the  pole  face  and 
riveted  into  the  sides  of  the  grid  to  ensure  good  electrical  contact. 
{See  Fig.  1.)  In  some  cases  a  complete  squirrel  cage  is  fitted  to  the 
field  system. 


Fifi.  1.— Field  Syste.m  suowino  Dampers. 

The  armature  is  invariably  of  the  slotted  drum  tj^o.  Iiuilt  up  of 
high  permeability  steel  punchings,  and  ventilation  ducts  are  pro- 
\  ided  in  the  core.  The  armature  coils  are  fonner  wound,  and  consist 
of  copjier  strap  or  wire,  thorougjily  insulated  and  impregnated  before 
a».><cml)ly.  Tho.sc  parts  of  the  coils  which  are  inside  I  ho  armature 
core  arc'surrouiulod  by  mica  taped  up  with  the  coil  in  addition  to  the 
usiuil  slot  insulation.  "  The  coils  are  held  in  place  in  the  slots  by  means 
of  hard  fibre  wedges,  and  outside  the  core  by  steel  binding  wire. 


The  commutator  is  Iniilt  uji  in  the  usual  way  between  the  spider 
and  a  V-ring,  the  segments  being  insulated  froni  one  another  and  the 
spider  by  means  of  good  quality  built-up  mica.  To  remove  the 
possibility  of  the  mica  segments  projecting  above  the  surface  of  the 
commutator,  they  are  grooved  to  a  depth  of  J-  in.  before  shipment. 


Fig.  2. — Dikect-cukeent  End  of  Botaky  Con-vertek,  showixg  Bkush 
Gear,    j 

The  slip-rings  are  of  bronze,  shrunk  on  or  bolted  to  a  east-iron 
liush,  which  is  keyed  to  the  shaft.  Slip-rings  and  bush  are  insulated 
fi..m  one  another  by  means  of  a  mica  cylinder  or  niii-a  V-rinj;s. 


Fio.  3.— Alteknatinoourkekt  End  of  Kotarv  Convkrteu  showim: 
Bri'.sii  Gkak. 

Typical  slaiiilard  types  of  brush  gear  arc  shown  in  Figs.  2  and  .'S. 
For  the  continuous-current  end  the  carbon  liolders  on  the  largo 
maciiines  are  of  the  carlridgo  typo,  as  shown  in  Fig.  2.  and  have  been 
spociully  designed  with  n  view  to  obtaining  n  maximum  tlislanoc 
between  adjacent  brush  arms,  thus  reducing  the  possibility  of 
machines  fInHliIng  over  under  abnormal  condit  ions.  The  l>ruslies  aro 
provided  with  Hoxible  cop| :er  wire  shunts  einmped  to  the  brush  arm. 
In  the  smallest  machines  the  brush  •holders,  whicli  arc  of  the  \\  eating- 
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house  siandaid  box  type,  are  insnJated  from  the  brush  arm  by  means 
of  m.ica,  the  arm  being  screwed  directly  into  the  rocker  frame.  In 
xhU  (rase  the  flexible  copper  shunts  from  the  brushes  are  clamped 
oi!  •..  •!.<  V.ni=hholders.  Carbon  or  graphite  brushes  are  used  in  all 
.    -  .mutator. 

.  iting-current  end  the  bracket  for  supporting  the 
i  ;  .i.umted  on  the  bedplate,  except  in  the  case  of  very 

•au-.n  ruiiirifj.  In  the  larger  sizes  the  brush  arms  encircle  the  slip- 
r;na'-.  and  are  insulated  from  the  bracket.  The  brush-holders  are 
of  the  Ijox  tj-pe,  as  shown  in  Fig.  3,  and  are  attached  at  intervals  to 
the  bni.sh  arms.  In  the  smallest  size  of  rotaries  the  brush  arm  is 
8<rewed  directly  into  the  bracket,  and  is  insulated  from  the  brush- 
holder.  On  all  sizes  of  machines  a  self-lubricating  type  of  brush  is 
fitted,  the  use  of  which  reduces  the  friction,  and  therefore  the  wear, 
on  the  -slip-rings  to  a  minimum  value. 

Synehronout  Booster  Rotary  Coiivfrlers. — This  tj-pe  of  converter  has 
practically  .xapprwylHl  all  other  types  for  securing  a  greater  variation 
II,     '        •  •        '•  .L'e  than  is  practicable  with  reactance  and 

\..  in  the  ordinarj' form  of  converter.     In  con- 

st: ■  ■  as  a  standard  converter,  but  a  revolving 

arr  iltemating-current  generator  or  "booster" 

i-  ■   is  placed  between  the  converter  armature 

«...•  :_'<.     Fii:.  4  »hows  a  longitudinal  .section  of  a 

f'Sec''yS^jrfr/cV 
Xtr  Secricn  stkr/riett 


Power  delivered 
from 

Voltage. 

Booster 
operates  as 

Rotary  operates  as 

A.C.— B.C. 

Raise  D.C. 

A.C.  genera- 

Partly as  rotary,  partly^as 

tor. 

synchronous  motor. 

A.C.— B.C. 

Lower  D.C. 

Synchronous 

Partlv  as  rotan',  partly  "as 

motor. 

D.C.  generator. 

D.C.— A.C. 

Raise  A.C. 

A.C.  genera- 

Partlv as  rotarv,  partlv 'as 

tor. 

D.C.  motor. 

D.C.— A.C. 

Lower  A.C. 

Synchronous 

Partly  as  rotarv,  partly^a 

motor. 

A.C.  generator.  Js-    ,.'«| 

to  provide  in  addition  to  the  main  series  interpole  winding  a  second 
winding  to  look  after  the  change  in  armature  reaction — i.e.,  to  be 
energised  by  a  number  of  ampere-turns  which  are  proportional  to  the 
amount  of  power  absorbed  or  given  out  by  the  booster.  It  is  often 
stifficient  to  connect  this  second  winding  in  series  with  the  shmit 
winding  of  the  booster  field,  although  theoretically  this  is  not  quite 
correct.  In  certain  cases,  however,  it  is  necessary^to  takespecial 
precautions  to  obtain  theoretically  correct  adjustment. 
-^InverUd  Running  Rotaries. — Where  rotaries  are  required  to  run 
inverted — i.e..  direct -current — alternating-current — an  exciter  is 
direct-coupled,  so  that  the  machine   wlien  supj^hTng  alternating- 


_.^^\ 


^    «»'£>«r,r^>w 


Km.  4.— (Jroh^.bbctio.n  ok  a  8vsi;iinoNou8  Booster  Rot.miv  Converter. 


'  'lie  vnrioiiH  pnrlM. 

iirp  voltiiKc  iniiy 

I'l  HO  cliaMKc  flic 

NiitinK'i'iirreiil     ilirncl- 

mIicii   niniiinK  <lirivl- 

i    i"    nniiully   doni'    by 

liriiniiiiH  IxHtNliT  ('(HI 


•       i    'iMi  ni  II, I.  Tiilile. 

'•t  111.-  i..i„iv  Minim,  (Inpond- 
■ryiti  iiiiil<r<.fiiwi(|hunlj<>Vii 
llin  iiilfr|..lr'i  liiivo  |o  (>oiii. 
|ir...  Kin  n,„nilllllUUllg  Hold, 
.riimliiii  i,.,v  |i,.?i  vnril'llinlll'll 


•  iirront  power  to  a  system  by  itself  may  not  speed  up  unduly  on 
iiiTount  of  a  load  with  a  lagging  power  factor  coming  on.  The 
e.xciter  in  no  designed  that  Its  voltiigo  increases  very  much  faster 
lliiin  in  i)r<)porlion  to  Its  speed,  and  sn  otLscta  to  a  large  extent  the 
weakening  of  llio  rotary  Mold  duo  to  (he  lagging  eurrcni.  In  eases 
where  the  rotary  lias  to  run  cither  direct-current — alterimting- 
enrrent  or  ullernating-enrront-  direct -eurrcni  the  exciter  is  used  for 
liiiM  excitation  in  Imtli  caspH,  but.  willi  the  dilTereiuo  llmt  when 
riiTiiiiiig  diruet .current  alternating-current  its  rheostat  is  practi- 
imIIv  all  ill  cireiiil,  while  when  riluiiiiig  allernating-cura<nt— direct- 
current  it  in  praelieiilly  eiit  out  ol  circuit.  If  the  exciter  rheostat 
were  nil  cut  out  when  niniiiiig  diroet-eurrent  -alternaling-eurrent  its 
voltage  wimlil  nut  iiierxiiso  rapidly  with  elmnge  in  speed,  aiul  the 
iMiK'liiiie  would  not  fiillil  itN  fiinetion  properly. 

l"iilldirei-li<)iiH  are  given  in  the  paniplilel  as  to  erection  and  variousl 
iidjiiHlMieiilM.  WeropriidiiecHoineof llKiNewhicharuofgoneriilintenist. 

.\iljiiKtmtnl  of  Ciniimiiliilinii  I'lilr  Field.  The  eommulallng-iiole 
iidjiiNlnieiit  to  give  the  bcHt  eoiiinuitating  eonditioiiR  is  made  at  the 
worku  in  ciiwh  where  the  rotary  in  run  im  load  iind,  in  gi<neral.  no 
reawMi  for  iliiitiging  il  iifler  (he  emiverler  is  installed  will  arise.  The 
follnwiiiu  nietliodof  prnrediire  is  iiseil  where  the  iiiljiiHlmeiil  Ims  to  he 
mnilr, 
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With  a  low-reading  voltmeter  read  the  voltage  between  the 
lirush  and  the  commutator  at  four  equi-distant  points  along  the 
\\  idth  of  the  brush  (round  the  circumference  of  the  commutator) 
when  the  machine  is  running  at  normal  load  and  voltage.  These 
voltages  can  be  most  conveniently  read  by  inserting  in  an  outside 
brushholder  two  special  carbon  brushes  D  and  E,  each  of  which  has  a 
eovermg  of  the  paper  to  insulate  it  from  the  holder,  each  brush  being 
used  in  two  positions  to  give  two  of  the  four  readings — i.e.,  brush  D 
for  readings  1  and  4  and  brush  E  for  readings  2  and  3,  as  shown  in 
Fig.  5.  Readings  should  be  taken  from  position  1  to  4  in  the  direc- 
tion of  rotation,  the  voltmeter  leads  being  one  on  the  brush-holder  and 
the  other  on  the  brush. 

Take  curves  imder  both  positive  and  negative  brushes  for  several 
brush  arms,  noting  that  when  running  alternating-current — direct- 
current  the  positive  lead  is  the  moving  one  when'reading  the  voltages 
on  a  positive  arm  and  the  negative  on  a  negative  arm.  When  run- 
ning direct-current — alternating-current  the  opposite  holds. 

These  readings  if  plotted  as  shown  in  Fig.  5  indicate,  for  example, 
in  curve  "  A  "  over  compensation — i.e.,  excessive  commutating  field 
strength  ;  curve  "  B  "  correct  compensation  ;  cm-ve  "  C  "  imder 
compensation.  ^'  ^_ 

Where  there  are  only  three  brushes  or  less  per  arm,  instead"  of 
using  special  brushes,  carbon  points  attached  to  the  voltmeter  leads 
should  be  used,  one  being  pressed  on  the  brushholder  and  other  the 
held  on  the  commutator  in  the  positions  1,  2.  3  and  4.     Since  the 

totv  Pead/ng 
Voll-mefer 


Bn/sf7  Holder 
CommufaMr 


Fijper. 


Fig.  5.— Abkangement  for  DETERMisrNG  Proper  Adjustment  op 

CoMMUTAXrSQ-POLE  FlELD. 

curves  are  largely  affected  by  the  condition  of  the  brush  and  com- 
mutator surfaces  a  record  of  them  should  be  made  at  the  time  of 
taking  a  curve,  and  if  the  brushes  are  at  all  fitted  they  should  be 
rebedded  before  taking  any  readings. 

2.  Changes  in  commutating-pole  strength  to  secure  correct  com- 
pensation can  be  made  by  changing  the  au-gap  or  by  shimting  part 
of  the  current  from  the  commutating  pole  winding.  Adjustment  by 
changing  the  air  gap  is  the  more  usual  method.  In  case  of  over 
compensation  the  air-gap  should  bo  increased  and  in  case  of  luider 
compensation  the  air-gap  should  be  decreased  by  means  of  steel 
liners. 

The  measurement  of  brush  curves  and  the  adjustment  of  the  com- 
mutating-pole strength  should  only  be  un<lertaken  under  the  super- 
vision of  an  experienced  engineer; 

Speed-Limit  y>efice.— As  a  safeguard  against  over-speeds,  a  speed- 
limit  device  (Fig.  6)  is  attached  to  the  oscillator  end  of  tlie  shaft, 
consisting  of  a  spring  closed  switch.  When  the  converter  reaches  a 
certain  siieed  above  normal,  a  centrifugal  governor  niechnnisni 
operates  the  switch  and  opens  the  circuit- breakers,  thus  cuttmg  off 
the  converter  from  its  source  of  supply.  All  speed-limit  devices  axe 
set  and  tested  at  the  works. 

To  reset  tlu»  switch  it  is  merely  necessary  to  mov,o  the  catch  lever 
back  to  the  nor-mal  po.sition  by  hand.  This  can  readily  be  done  at 
any  time,  whether  thi^  iniichino  is  running  or  not,  by  means  of  the 
lifting  lover. 


WTien  testing  for  overspeed  the  sjTichronous  converter  can  be  run 
as  a  motor  from  the  direct -ciurent  side.  It  is  important  to  have 
complete  control  of  the  speed  during  test.  Use  a  tachometer  or  any 
reliable  direct-reading  speed  indicator,  but  do  not  use  the  ordinary 
revolving  dial  indicator.  The  switch  should  trip  at  about  10  per 
cent,  above  synchronous  speed.  Bring  the  speed  up  slowly  and 
watch  for  the  tripping  speed  of  the  plunger. 


Fig.  6. — ^Detah-s  of  Speed  Limit  DE^^CE. 

The  tripping  speed  is  raised  or  lowered  by  adjustmg  the  two  nuts 
on  the  end  of  the  plmiger,  so  as  to  further  compress  or  release  the 
plunger  spring.  The  nuts  should  be  given  about  one-half  turn  at 
each  run  mitil  the  switch  trips  at  the  desired  speed.  Care  must  be 
taken  that  the  two  nuts  are  securely  locked  against  each  other  before 
rnmiing  the  rotary. 

Before  starting  each  test  see  that  the  catch  lever  is  in,  and  press 
the  plunger  several  times  by  hand  to  see  that  it  works  freely. 


Fig.  7. — Details  ov  Mechanical  Oscii.latok. 

Thf.  Media  nil-Ill  (hrillalor  (Fig.  7)  is  a  self-contained  device  ;il  the 
end  of  the  shaft  to  eliminate  brush  grooves  in  the  commutator  duo 
to  the  iirmaluic  running  in  a  lixed  [losition.  The  opoiiiting  pnrts 
consist  of  «  hardened  steel  ball  and  a  hardened  stool  |)lato  with  a 
circular  ball  race,  backed  by  a  spring.  This  is  so  mounted  that  the 
face  of  the  plate  is  not  quite  parallel  to  the  face  of  the  end  of  I  ho  shaft. 
The  steel  plal"  is  adjusted  so  that  the  ball  when  at  its  lowest  position 
is  in  light  conlail  with  the  nice  and  shaft.     As  the  armature  revolves 
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the  ball  is  carried  upward  and,  owing  to  the  ccnvergence  of  the  steel 

race  and  shaft  face,  the  spring  is  compressed.     The  reaction  of  the 

=vnn?  for'^s  the  armature  axially  away  from  its  natural  position, 

■'■  ball  to  drop  back  to  the  lowest  point  of  the  race.     The 

•contained  converter  is  dowelled  to  the  bedplate  at  the 

:  a  position  n-ith  respect  to  the  armature  core  that  there 

;.-   .1  t..-^L.^iic  pull   holding  the   shaft   end   against   the  oscillator. 

Therefore,  when  the  oscillator  ball  forces  the  armature  away  from 

the  oscillator  this  magnetic  attraction  returns  the  armature  to  its 

original  position  and  the  cycle  is  repeated.     Fig,  7  sho\vs  the  details 

of  the  mechanical  oscillator. 


cally  negligible.  Lagging  wattless  currents  are  obtained  by  making 
the  field  excitation  less  than  normal,  and  leading  wattless  currents, 
by  making  the  field  excitation  more  than  normal.  On  account  of 
the  additional  heating  at  power  factors  other  than  unity,  a  syn- 
chronous converter  should  operate  at  low  lagging  power  factors  at 
light  load  (when  the  additional  heating  is  of  no  consequence)  and  at 
unity  or  slightly  leading  power  factors  at  normal  loads  or  at  over- 
loads carried  for  any  appreciable  time. 

When  converters  carry  widely  and  rapidly  fluctuating  loads,  as 
in  many  interurban  sy.stems,  the  series  field  should  be  relatively 
weak,  so  as  to  avoid  sudden  wide  variations  in  voltage  and  wattless 
current  with  sudden  changes  in  load.  A  drooping  voltage  at  the 
overload  is  s  also  desirable  to  assist  in  reducing  the  current  under  the 
extreme  load  conditions.  A  compomid-wound  rotary  converter 
with  weak  series  field,  thus  approaching  a  shunt-wound  converter  in 
its  voltage  characteristic,  is  more  stable  in  operation  on  rapidly 
varying  loads  and  when  the  machine  breaker  opens  on  very  heavy 
currents. 

With  regard  to  parallel  operation  on  the  direct-current  side,  it  is 
only  possible  to  have  exactly  proportionate  division  of  load  and  equal 
power  factor  on  all  converters  when  all  four  elements  transformer 
ratio,  series  ampere-turns,  series  field  resistance  and  reactance  are 
properly  jiroportioned.     Such  complete  similarity  in  transformers 
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are  not  correctly  proportioned,  providing  compensating  adjust- 
ments are  made  in  the  other  elements  and  slight  differences  in  watt- 
less currents  are  satisfactory. 

It  may  sometimes  apfear  convenient  to  connect  several  conver- 
ters to  the  same  low-tension  altemating-cun'ent  'bus-bars  and  the 
same  direct-current  'bus  bars.  With  these  connections,  the  alter- 
nating current  and  direct-current  'bus  bars  close  the  electrical  cir- 
cuit between  any  pair  of  converters  and  the  direct -current  load 
division  will  be  determined  by  the  relative  voltages  generated  by 
the  several  converters  and  by  the  relative  resistances  of  the  different 
parallel  paths.  Slightly  different  voltages  in  different  converters 
will  also  cause  large  circulating  currents  in  the  closed  electrical 
circuit  which  may  damage  the  windings  and  even  burn  them  out. 
I  "ifferent  converters  rarely  have  the  same  voltage  ratio,  and  it  is  very 
ilitKcult  to  control  the  resistances  of  the  various  parallel  circuits, 
since  the  brush  contact  drops  from  a  large  part  of  these  total  resis- 
tances. The  conditions  become  worse  with  converters  of  different 
ratings  or  design  proportions.  For  these  reasons  converters  mu.st  not 
lie  operated  in  parallel  on  both  the  alternating-current  and  direct- 
current  sides. 

With  the  usual  arrangement  of  separate  step-down  transformers 
Inr  each  converter  the  electrical  circuits  between  different  con- 
xcrters  are  interrupted  and  slight  differences  between  the  voltage 
ratios  of  different  converters  can  be  compensated  for  by  correspond- 
ing dift'erences  in  transformer  ratios. 

Undercutting  Commutator  Mica. — All  standard  commutators  have 
the  mica  between  the  bars  undercut  jL  jn.  approximately.  After 
;;rinding  or  turning,  the  slots  due  to  the  undercutting  should  be 
(leaned  out  and  the  edges  of  the  bars  scraped  to  remove  burrs  and 
well  rounded  oft'.  It  is  particularly  important  that  the  edges  of  the 
liars  be  well  rounded.  Failure  to  do  this  has  caused  machines  to 
Inick  on  sudden  changes  in  load  or  when  the  circuit-breaker  opens. 

If  it  is  necessary  to  re-midercut  the  mica  due  to  grinding  or  turning 
the  commutator  or  due  to  wear  after  long  operation  this  may  be  done 
« Ith  a  hack  saw  blade  held  between  suitable  guides  or,  more  con- 
\  cniently  and  accurately,  with  motor-driven  circular  saws  (Fig.  8). 

The  connections  of  a  three-phase  high-tension  to  six-phase  com- 
I'lund-wound   commutating   pole   rotary   converter   are   shown   in 


TESTS  OF  WILLANS  &  ROBINSON  CONDENSERS. 


In  what  follows  we  give  tests  of  one  of  the  five  surface  condensing 
111  ants  supplied  by  Willans  &  Robinson  to  the  South- Western  Rail- 
way Co.  for  the  Durnsford-Toad  power  station.  We  described  this 
station  in  The  Electrician  of  October  1,  1915,  and  following  issues. 
It  may  be  remembered  that  the  station  contains  five  identical  plants, 
each  of  the  same  capacity,  in  addition  to  two  small  similar  plants. 
'I'lie  whole  of  the  plants  embody  the  makers'  rotary  air  pump  system. 


The  main  feature  of  this  system  is  that  f  ho  circulating  water  is 
passed  through  an  ejector,  which  is  shown  on  the  accompanying 
diagram,  and  which  takes  the  place  of  the  ordinary  aii-  puinj).  A 
separate  condensate  pump  is  provided  to  willulraw  the  condensed 
steam  from  the  siirface  condenser  and  to  return  this  to  the  hot  well. 
An  automatic  non-roturn  valvo  is  placed  between  the  air  ejector 
and  the  main  condenser  body,  so  as  (o  prevent  water  being  drawn 
into  the  conden.scr  in  ca.se  of  failure  of  the  ejector.     , 

There  are  three  common  forms  of  application  of  the  systeni, 
known  as  the  "  series,"  the  "  shunt "  and  the  "  separate  pump  " 


types  respectively.  In  the  case  of  the  "  series  "  tvpe  of  plant,  the 
whole  body  of  the  cn-culating  water  is  passed  through  the  air  ejector 
before  entermg  the  condenser— that  is  to  say,  the  circulating  pump 
IS  designed  for  the  normal  quantity  of  water  requii-ed  bv  the  con- 
denser, but  allowance  is  made  in  calculating  the  head  for'the  neces- 
sary drop  across  the  air  ejector. 

In  the  case  of  the  second  or  "  shunt "  system,  the  cooling  water 
for  the  condenser  and  the  ejector  water  are  delivered  in  parallel,  and 
the  ejector  water  is  returned  to  the  source  of  supply  or  to  the  cir- 
culating water  suction.  In  other  words,  the  circulating  pump  is 
designed  for  the  normal  head  required  by  the  lay-out  of  the  plant, 
with  allowance  for  condenser  friction,  and  tiie  quantity  delivered  is 
that  needed  for  the  condenser  itself  plus  the  necessary  "water  for  the 
air  ejector. 

The  third  or  '"separate  pump"  tj^pe,  of  which  the  L.&S.W. 
installation  is  an  example,  differs  from  the  "  shunt  "  .system  only  in 
that  a  separate  pump  is  jirovided  for  delivering  the  airejector  water 
as  apart  from  the  main  circulating  wat?r  pump,  which  supplies  the 
condenser  in  the  ordinary  way. 

-  In  the  present  installation  both  the  main  circulating  pump  and 
'the  ejector  pump  draw  their  water  by  means  of  a  common  suction 
pipe  from  the  main  suction  culvert,  which  rims  the  full  length  of  the 
engine  room.  The  water  coming  from  the  condenser  itself  is,  of 
course,  heated  and  passed  to  the  delivery  culvert,  but  the  air  ejector 
water  is  returned  to  the  suction  or  inlet  culvert.  It  will  be  noted 
that  in  this  instance  the  circulating  pump  is  driven  by  means  of  a 
continuous-current  motor,  whereas  the  ejector  pump  and  con- 
densate extraction  pump  are  driven  by  a  small  steam  turbine. 

It  will  be  noticed  that  the  vacuum  obtained  is  substantially  above 
the  guaranteed  figure,  and  the  difference  between  the  circulating 
water  outlet  and  the  vacuum  temperatures  is  very  small.  The  plant 
had  been  in  service  for  a  considerable  period  at  the  date  of  the  test. 

The  tests'were  carried  out  on  August  20,  1916,  in  the  presence 
of  the  representatives  of  the  consulting  engineers.  Messrs.  Kennedy  & 
Donkin,  and  of  Mr.  Herbert  Jones,  chief  electrical  engineer  to  the 
London  &  South-Western  Railway  Co. 


Table. 


-Re-sulti  of  Tests  at  the  Durnsjord-road  Power  House  of  Ike  London 
d'  South-Western  Railum/. 


]. 

2. 

CO  min. 
68  176 

60  min. 
68  389 

68  000 

Vacuum  at  steam  inlet  to  condenser. 

corrected  to  30"  barometer 

28-73" 

28-76" 

28-5" 

CoriT.-]i liii-j  -t,  Mil  temperature 

86-6°F. 

86°F. 

92°F. 

82°F. 

82-5°F. 

87°F. 

Diffcirii  1     ImIv.'M    condcnsati    and 

Vai'lMllll    Ir|!||,rT;ltlir6S 

4-6°F. 

3-5°F. 

5°F. 

Circiil:ii  iMj  \(  )i(i  1  111 "t temperature  ... 

58-5°F. 

58-5°F. 

65°F. 

Circulai  1!!^  v..ii(  1  nutlet  temperature  . 

SO-S^F. 

8M°F. 

83°F. 

Difference  between  cii'culating  water 

outlet  and  vacuum  temperature   ... 

5-8T. 

4-9°F. 

Q-'F. 

Cooling  water.  gallon.s  per  hour 

318,000 

317,600 

396,600 

Cristobal  Coaling  Plant. — The  new  Panama  Canal  coaling 
plant  at  Cristolial  is  now  in  regular  operation  for  commercial 
use,  though  not  all  of  the  work  of  the  contractors  lias  been 
completed.  The  unloader  equipment  now  in  use  is  able  to 
care  for  discliargiiig  the  collier.s.  aiid  the  two  of  tlie  four  re- 
loader  towers  which  have  been  taken  over  for  operation  are 
able  to  supply  coal  to  vessels  as  rapidly  as  required.  In  fact, 
the  re-loaders  usually  supply  the  coal  faster  than  required,  for 
the  work  of  trimming  in  bunkers  in  most  of  the  sliips  requires 
considerably  more  time  than  is  needed  for  the  delivery  of  the 
coal  to  the  hatches  or  on  deck.  One  of  the  Eldei-s  &  Fyfltes 
ships,  which  has  a  large  open  hatch  amidships  over  self- 
trimming  bunkers,  received  recentl}'  1,250  tons  in  three  houi-s  ; 
but  where  time  is  lost  in  trimming  tlie  coal  in  bunkers  a  ship 
may  need  eight  houi-s  to  take  her  sujiply.  The  re-loaders  weiv 
designed  primarily  for  ru])id  delivery  of  coal  to  barges  and 
colliers  with  large  and  convenii-ntly  placed  hatches.  In  order 
to  adapt  tliem  better  to  the  delivery  of  coal  to  the  run  of 
merchant  shi])s,  with  all  sorts  of  hatches  and  coaling  ports, 
the  cojistructidii  of  portable  ])ii)e  chutes  will  probably  b<! 
authorised.  These  can  lie  alli.ved  to  the  discharge  chutes  of 
the  re-loadcis  and  swung  round  to  various  positions  to  deliver 
the  coal  to  ports  inacce.ssiiile  to  the  ordinary  re-loader  chutes. 
This  will  simplify  iioth  delivery  and  (rimming  in  many  cases. 
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SMOKE   ABATEMENT    AND    ELECTRIFICA- 
TION. 

The  importance  of  re(iucing  the  smoke  nuisance  in  any- 
large  citv  requires  verv  little  emphasis  in  these  days  in  view 
of  the  large  amount  of  investigation  that  has  taken  place  on 
this  subject.  Considerable  progress  is  now  being  made,  and 
we  are  glad  that  electrical  energy  should  be  playing  a  large 
part  in  the  mitigation  of  this  evil.  There  is  no  question,  for 
example,  that  the  adoption  of  the  electric  drive  by  any 
factory,  thus  rendering  unnecessary  an  isolated  steam  plant, 
leads  not  only  to  a  reduction  in  the  use  of  coal,  but  such  coal 
as  is  necessary  is  used  under  much  better  conditions  from  the 
point  of  view  of  smokeless  combustion. 

As  a  rule,  we  do  not  associate  electric  traction  with  the 
abatement  of  smoke,  but  during  the  last  few  vears  there  has 
been  an  agitation  at  Chicago  from  this  point  of  view,  and 
it  has  been  sought  to  compel  the  railways  companies  in  that 
citv  to  adopt  electrification  on  account  of  the  better  condi- 
tions this  would  bring  about.  In  1911  a  committee  was 
appointed  to  consider  the  whole  matter,  but  a  curious 
feature  of  the  proceedings  appears  to  have  been  that  the 
committee  (iid  not  work  in  conjunction  with  the  railway 
companies.  Actually  the  chief  interest  in  the  project 
finally  is  the  way  in  which  the  proposals  emphasise  the  mag- 
nitude of  the  railway  system  in  a  large  city  like  Chicago,  a 
point  of  view  which  is  brought  out  excellently  by  Mr. 
W.  F.  M.  Gcss  in  an  address  to  the  Western  Societv  of 
Engineers  (U.S.A.). 

One  of  the  first  points  to  be  decided  in  such  a  railway 
scheme  is  the  possibility  of  using  the  third  rail  and  the 
relative  advantages  of  the  overhead  system.  With  regard 
to  the  former  it  may  be  said  that  the  total  mileage  con- 
sidered was  3,088  miles  of  track,  and  of  this  amount  a  large 
percentage  is  due  to  yard  tracks  where  the  third-rail  is  at  a 
disadvantage  from  the  point  of  view  of  the  movement  of 
trainmen.  The  interruption  of  the  third-rail  at  points  and 
crossings  must  also  be  considered.  In  Chicago  the  number 
of  gaps  of  this  kind  would  be  7."57,  aggregating  about  16 
miles  iu  length.  Including  shorter  gaps  over  which  a  train 
would  coast,  there  would  be  approximately  4,000  gaps, 
giving  a  total  of  50  miles.  Further,  there  are  about  75 
miles  of  track  in  Chicago  which,  owing  to  the  physical  con- 
ditions, could  not  be  equipped  with  any  known  form  of 
contact  system.  On  the  other  iiand,  if  an  overhead  sj-stem 
is  adopted  the  question  of  suitable  height  comes  under  con- 
sideration, and  bridges  present  a  certain  amount  of  diffi- 
culty. In  Chicago  there  are  l'L'2  overhead  structures  which 
would  permit  of  only  a  .small  clearance. 

If  an  alterniiling  c  rient  system  at  11,000  volts  were 
used  it  is  estimated  that  the  total  capital  expenditure  would 
he  £."<7,()0(),()(i(l ;  but  on  account  of  impiovements  which 
would  noiinally  not  yet  be  j)ut  in  iiaiul,  but  would  certainly 
lie  ucceleiateil  by  the  present  scheme,  the  sum  rises  to 
£r).|,H(Mi,fMK),  even  after  allowing  for  some  credits.  In 
regard  to  openiting  expenses,  there  would  be  a  reduction  of 
i;7l<i,(i(Mi  per  iiiinuin,  but  there  would  be  an  increase  on 
uci'ount  of  new  tninsfer  stations,  amounting  to  £.'500,000  per 
iiiiiiiiin,  and  uii  increase  of  £',IO,(MIO  on  account  of  steam 
opi'iulioii.  thus  giving  u  net  decrease  of  £.'i.")(l,0(K)  per 
aiiniiiii.  On  I  lie  other  hand,  the  interest  on  capital  would 
iiijjdiiMi     to    il.Tsn.ddo    pi'r    annum,    and    depreciation 
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would  be  £1,500,000.     It  would  be    uccessaiy   to   meet 
these  charges  by  increased  revenue. 

|<'roni  the  point  of  view  of  smoke  abatement  it  appears 
1  hat  tliere  might  be  a  reduction  of  7|  per  cent,  due  to  the 
ihniination  oi:  the  steam  locomotive,  and  an  increase  of 
xnnething  over  2  per  cent,  due  to  the  new  electric  power 
-1  ition,  so  that  the  net  reduction  would  amount  to  about .') 
1  III  cent.     The  moral  to  be  drawn,  it  would  seem,  is  that  the 
offender  first  to  be  tackled  from  the  point  of  view  of  smoke 
abatement  is  not  the  steam  locomotive,  and  that  it  is  gene- 
rally a  mistake  to  force  the  growth  of  any  movement  arti- 
ficially.    If  electrification  of  steam  railroads  is  to  become 
general,  as  we  believe  it  will,  this  will  come  about  in  the 
normal  course  of  things  owing  to  commercial  advantages. 
In  due  time  the  handling  of  traffic  in  Chicago  will  probably 
become  too  difficult  for  steam  working.     In  fact,  it  is  esti- 
mated that  the  number  of  passengers,  which  amounted  to 
]  1  millions  in  1912,  will  rise  to  IH  millions  in  1922.     This 
being  the  case,  it  is  not  unlikely  that  the  railway  companies 
will  see  the  desirability  of  electrifj-ing  some  of  their  sub- 
urban lines  in  due  course,  and  that  they  will  adopt  electric 
traction  because  it  su'ts  their  purpose  better,  but  this  is 
altogether  a  different  proposition  to  attempting,  as  a  means 
of   smoke  abatement,  to  force  electrificatic  n  on  a  whole 
network  of  railways  serving  a  large  city. 


END-RINGS. 


BY    R.    ROBERT.^ 


3MD12 
MD 


Summary. — Following  upon  the  work  of  Mr.  R.  Livingstone,  who  first 
attacked  this  problem,  which  occurs  a  great  deal  in  electrical  machinery , 
the  Author  attempts  by  proofs  of  similarity  to  find  a  method  for  calcu- 
lating deflections  and  stresses  in  end-rings  of  all  sections.  By  means 
of  curves  and  an  extreme  example  he  shows  how  simplified  formulae 
may  be  used  without  grave  eiTor. 

Ati  end-ring  is  a  ring  that  is  acted  upon  by  forces  or  moments 
which  tend  to  turn  it  aboiit  its  axis  of  section  ;  in  other  words, 
a  ruig  acted  upon  by  forces  tending  to  turn  it  inside  out.  Such 
a  rmg  is  a   structure  commonly   used  in    the    construction 


d  di/7*\ 


d=- 


inEI^ 

Similarly,  for  the  "  circular  "  ring,  he  obtams 
SWID 

nH^E 

which  may  be  expressed,  since  6=daft  and  /=.T:rf*/64, 
8MZ)2 
^'nH^E 
MD 


(2) 


(3) 


(4) 


^jtEI^ 

For  the  case   of    the   flat   ring,   where   the   thickness   t   is 
negligible  compared  to  tlie  depth  in,  he  gives  the  expression 

3T  sin  a(l  — cos  n)Etm^ 
—,       ....     (5) 


M=- 


W 


(6) 


which  may  he  expressed  as 

Sma(l-cosa)=^^^^^ 

MP 

"inEl^      •     ■     ■ 
Similarly  the  maxiniiun  stresses  may,  by  substitution,  be 
given  for  a  cylinder  ring  and  circular  ring  as 

Max.  stress=— -=-, (/) 

where    Zi=moduIus    of    section    about    an    axis    normal  to 
major  axis  of  ring. 

In  a  fiat  ring,  however,  the  maximum  stress  may  be  deduced 
to  the  formula} 

M 

Max.  stress =—-;=r^ — , (8) 

aJrZgsm  a 

where  Z2=modulus  of  section  about  an  axis  parallel  to  the 
major  axis  of  ring. 


of  electrical  machuies  as  armature,  rotor  or  stator  end-plates, 
also  as  commutator  end-rings  ;  and  frequently  it  is  of 
importance  to  know  the  maximum  stresses  and  deflections 
that  may  be  expected  to  occur. 

Mr.  K.  Livingstone  ("  The  Mechanical  Design  and  Con- 
struction of  Generators,"  by  R.  Livingstone,  1914)  .suggested 
certain  formula;  for  distinct  sections  of  rings,  as  shown  in  , 
l''igs.  1,  2  and  3,  which  may  be  designated  cylinder  ring, 
lircular  ring  and  flat  ring  respectively  ;  but  did  not  fore- 
siiadow  any  gencu'al  formulaj  that  might  be  u.scd  for  other  or 
inegular  sections.  Hi.s  results  may,  however,  be  put  mto 
ronvenient  form  involving  the  use  of  "  moments  of  inertia," 
and  "  moduli  of  .section."  Thtis,  for  a  cylinder  ring  he  gives 
tiie  formula^ 

3If/Z> 
2nEt")ii 


<^^  U  sin  a, 


.  ZMDl 
'2nEIi\2' 


By  comparing  the  three  cases  quoted  it  will  bo  noticed  that 
the  residts  coutaui  the  same  constants  and  nearly  the  same 
terms  for  the  ileUection.  Eqwition  (4),  from  a  general  physical 
aspect,  mtist  be  wrong  ;  otherwise  the  moment  is  always 
positive,  irrespective  of  the  amoimt  of  deflection  a,  a  fact  which 
is  not  born  out  by  a  simple  experiment,  indicating  that  the 
moment  reaches  a  maximum  value,  becomes  zero  when 
a=180deg..  and  then  becomes  negative,  so  that  we  sluuUd 
expect  the  correct  formidfB  to  be  something  like 

'"'""-4^, ^'^ 

This  can  be  proved  for  a  circular  section  of  ring  by  a  more 
mmute  mathematical  treatment  than  was  given  by  Mr. 
Livingstone. 

lir  Fig.  4  it  will  be  seen  that  stresses  in  quadrant  COB  will 
produce  momenta  dissimilar  in  quantity  to  stre.sses  due  to  the 
same  amount,  of  movement,  in  quadrant.  BOA.  Quadrants 
COBixnd  .\(>l)  will  behave  similarly  m  (his  respect.,  and  stresses 
in  quadrant*  BOA  will  give  equal  nxoinents  to  those  in  quadrant 
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Doc.     To  fiiul  a  true  value  for  the'sum  of  the  moments  reacting 
from  a  deflectioii  of  ring  we  must,  treat  each  quadrant  separately. 

Thus,  in  quadrant  COB  at  point  A' : — 
Increase  in  diamet*r=ir  ;sin  (0+a)— sm  Q]. 
Stress  at  this  point  due  to  deflection  a 


2xE ,  .     „ 
=~^  [sin  (0+a)— sin  6] 


(10) 


KadialfpuU'due  to  this  stress  in  section  x,  dx,  dd 

inxEx,  .      . 
= — ^  {sm  (0+a)— sm  d]  dx.  dd. 

Jloment  about  centre  of  section  due  to  this  pull 


4.t£ 


x*,  dx,  cos  (d+a)  {sin  (0+a)— sin  6  dO.    (11] 


The  total  sum  of  moments  in  quadrant  COB  : — 

'j^J^-dx.  cos(0+a)(sin  (0+a) -sin  0)rf0 


The  mumi'iit  ^ilmut  iK-iitrariixi.s 

.    ,  (1-  cos  n)    . 

=■*•"' ^(Z)32r)^'"«^- '•''■'/■    •   • 

/    M=\    in  siaa(l -cos  a}Et—^^^'!:^ 
•  "         •  »      .      •  iD~2y) 

sin  a  (1— cos  a)  Et 
^-n ^ (^oj^g  (Z>-2B) 

.  +^'logi)+252+2Z)B).     .     (17 

Similarly,  for  the  outer  section  of  ring  we  obtain 
Tm     ^L!ina(l  —cos  a)  Et,  ^, , 

-Z)2  1ogI»+2.42-2Z)^).     .     I 


77 Ed*  (  /jj  \1 

:i2D  \^  "^^^^  a— l)+sin  a^— sin  a)  k    .     (12) 
Similarly  in  quadrant  BOA  we  obtain  : — 

-0  I  =0     "TT  *  ^  ^"^  ^'^+"^  '^^  a-co8(0+a)}(/0 

"  j.)^;  r'«a(l-co8a)+sin  af  .^  +sin  aj 


(la) 


p 

T~ 

m 

9 

^ 

5^ 

— 

6 

-^^ 

^'^ 

r 

-   tS 

^>^- 

- 

-^ 

-^M^ 

V     - 

:^^  ~ 



- 

- 

-'^' 

- 

- 

1 

-t-i 

0         0-1 

3-2       0-3        0-4       C 

•5        0-6 

n-7 

^   H 

-ft- 
1" 


r;i 


h-i  -1 


J  ?  f  ■ 


\\    S^' 


_U. 


'-1 


■^ 


O.  rai. 
Fig.  6. 

The  total  sum  of  moments  in  the  ring  is  equal  to  the  sum  of 
expression  fl7)  anrl  nsi      «;„      4.1,  "^nuai  lu  tne  sum  01 

equal  the  Inn!  ^f  iu  ''     ^"  ^^'^  moments  in  one  part  must 
equal  the  sum  of  the  momenf..  in   other  part    we  can    hv 

-l^sbaa-c^sa)^'"  """'■^'  ='"^-     ^"^•'^^'"■^  ''"^1'  -1-  ^y 
2     '■  "''^  obtain 

-i)2  log  (D-2B)+D^~  log  D~2B^~2DB 

=D^lo8(D+2A)~  TP  log  n+2A-~2DA, 


Kid. 


cx^::^::  (jj;;;:;'?,^'  •^^^'""  ■«  ^-i-'  ^"  --  ^he  sum  of 

Z-rfid*  ^ 

.5-^^-  (co.«a-c«.  a+~  Rin  a-sin'a+cosa-cos^a 


.  ^     •  i-rr  It'll* 

i2«ina+H,n»a)-.^'^>^-.-T„inr,, 


(H) 


(10) 


ijtEnd*     InE/, 

m,..  ,  \l„.       *"'■"""  "•'""*■  »"  «f"  "ormul  to  the. 

•"  '  '  -i/'  wL?'"";.  ""■  ««P'«"""<  f"r  the  „,a.xi. 

-^'5|.  wliichi»ithi-»iumeftj,(7) 

;  ;'''""'.,V'    ''*K    ••■  when.  M,i,.k,H.MH  /  i„  verv 

'  .h.  nnT    "'"  ""•■'■'"""■''>■  '•"""•"'•-•  wi'l'  II- 

,«,:     ■''•"'•""•"  "f   "•■•fio,,    fhrnugh    Hie    auKh.  „ 

"'"""•  "•'•'•• '•f  ft""  irwlinmeier 
•vM     .o»f,)// 
"'    2>') 
Tb-  r-.lwl  ,,„||,|,„  ,.,  ,»„.„mM  in  *.,  ,i„„  ,  ,/, 
.     (I    tio«o)„ 


'I'  /'  ^iii.l  '/.  :iiul  ,/„  uc 


i"id  putting  "  //;■  ;,„,|  -J  ••  i„  , 
hnully  obtain 

/>"(•-' b.K/>    b,g,/,     U,..,i,    ;;,  12/v,    ,/.,) 

if''.'!''.')    ".      ..."..  (Pn 

In.,  ^a...|,^^^^^^  Hlf,„.,l,ir,.n.,„;alJ 

I-'lg.  <i  IH  a  curvr  which  UIV.s  |  hr  i„,slh,,n  .III,        ,       I 

;-'--yingratn.Hofin.id.^ooulii!:';:^;;  !>:'^  ;r^^:^^ 

Nui\  \rrv  much  from  ih<.  nieun  iiidius. 
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The  cffw't.  »>£  tlu'  true  iicutiul  radius  is  to  increase  the 
moment  of  inertia.  /„  '"  equation  ((!). 

Fig.  7  shows  the  amount  of  this  increase  for  varying  ratics 
of  inside  to  outside  radius  of  ring.  Similarly,  the  maximum 
stress  is  increased  by  the  amount  given  on  curve  Fig.  8,  and 
occurs  on  the  inside  periphery  of  ring. 

Fig.  9  is  a  cylinder  ring  section  similar  to  Fig.  1.  Let  "  X  " 
be  a  point  distant  x  in  an  axial  direction  from  centre  of  section. 
Then 

Change  in  diameter  of  ring  at  this  point=2a;  sin  a. 

c  ,  ■        .  2x  sin  aE 

stress  at  this  pomt  = =- .     .     .  (20) 

Radial  pull  for  section  m,  dx  = =- w,  dx,  2n. 

ijini  sin  olE.  x.  dx.  x  cos  a 


Moment  about  centre  of  section 
Sum  of  moments  in  whole  section 

'^  ijim  sin  aEx^.  dx.  cos  a 


D 


f'l2 

=2/ 


D 


Snm  sin  aE  t^ 
W~   2i''"'' 

^nE  sin  a  cos  a  wt^ 
''  D  12" 

inEIi  sin  a  cos  a 
'~  D  "    • 


(21) 


0-5        0-6        0-7       0-8       0-9 


FlO.  8. 


of  fibres  that  are  not  stressed  at  all,  does  not  coincide  with  the 
centre  of  gravity  of  section  is  manifest ;  but  the  enor  that  will 
be  incurred  as  a  rule  in  practice  with  irregular  sections  is  small 
and  of  little  moment. 

To  fuid  the  maximum  stress  in  any  irregular  section  is  not 
so  simple  unless  the  section  be  rectangular.  For  instance,  if 
we  were  simply  to  add  expressions  (7)  and  (S)  we  might  add 
together  stresses  which  do  not  necessarily  occur  at  the  same 
point.     With  a  square  section  we  obtain 

Max.  stress=- 


This  is  different  from  the  derived  formulae  (2)  by  the  factiu- 
cos  a.  Where  a  is  small  the  error  occr.sioned  thereby  is 
naturally  small. 

From  equation  (20)  and  (21)  we  may  obtain  an  expression 
for  the  maximum  stress — viz., 

M 

Stress  max. =r tt (22) 

27t  cos  a/ , 

Having  investigated  the  behaviour  of  fibres  in  the  .section 
relative  to  two  axes,  we  .should  expect  to  be  able  to  obtain  a 
correct  expression  for  the  whole  section  that  would  satisfy 
any  form  of  section. 

Thus,  by  adding  expressions  (21 )  and  (-5),  we  obtain 

M  {/jCosa+U.,{\     cosa),  ..     .     .     (2.i) 

This  should  be  <'oirec(,  for  cases  wIi.mv  /i-^/j,  as  in  the  ca.se 

of  a  circular  ring  in  Kigs.  2  and  I. 

Tutting /j^/j  and  A-  -I,  we  have 

.,     AnKI ,  sin  a  ,  ,  ,  „i 

M=^         I  Jcosa  +  l— cosa, 

•IttEI  f  sill  <i 
^  '      I) 
which  agrees  with  equation  (ITj), 

The  factor  K  as  given  in  Fig.  7  can  be  applied  only  where  the 
section  is  rectangular,  and  will  not  be  a)>plicabh'  to  irregular 
or  circular  sections.    That  the  position  of  the  neutral  axis,  or 


27iZ(siii  a+cos  a), 


A    ;^     ^.--_.^i v^~r^'  V'  —         * 


Fig.  9. 

and  putting  in  the  correcting  factor  for  stress  from  Fig.  8  we 
have 

Ma.x.  stress  = —. 


2nZ{ 


-+COS 


")■ 


which  will  occur  at  a  corner  on  the  inside  periphery  of  the  ring. 

The  maximum  stress  in  an  irregular  section  can  usuallv  be 

found  with  sufficient  accuracy  in  practice  by  use  of  equation  (22) 

The  absolute  determination  of  deflection  and  stress  is  seldom 

necessary  in  practice  where  any  value  within  10  per  cent,  of  the 

absolute  being  quite  near  enough.     This  can,  as  a  rule,  be 

obtained  by  the  use  of  equations  (2)  and  (7).     If,  however,  an 

accurate  result  be  desired,  this  can  most  easily  be  obtained  by 

use  of  curves.     Equation  (23)  may,  by  ignoring  the  factor  in 

Fig.  7,  be  expre.s.sed  as 

Sin2a,„/.  sm  2a\       MD 

-2-+(3^sma-^=^-^^,    .     .     .     (24) 

where  Q=ratio  /a/Zj.     In  curve  Fig.  10  the  values  of  the  left- 
hand  side  of  equation  are  plotted  against  the  angle  of  deflection 


8 



^    6 
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O-'i! 

-- 
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.^-^ 

^ 

"»: 
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/ 
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f 

1-01       1-02       1-03 


1-04      1-05      r06 

FlO.  10. 


r07     ro8    1-09 


in  terms  of  ratio  to  sin  a  foi-  Q- 
5  dcg.  when  ^—10 


.10.     Thus,  for  a  deflection  of 


Sin  .5° 


MB 


If  Q  were  20 


"1-035.1.tA'/i" 

Ml) 

Sin5°—  -r-      '^^  (approximately). 

It  will  be  noticed  that  even  large  values  for  Q  make  only  a  small 
diiference  to  the  result,  which  shows  that  the  error  would  lie 
small  in  practice  if  we  neglected  entirely  the  second  moment 
of  inert.ia  /.^ 

In  practice  then'  are  several  ca.si'S  wlieie  theory  is  not  com 
plete  enough  to  agree  with  jiractice.  Kor  instance,  stator 
end-rings  are  supposed  to  hold  the  stampings  in  place  by  a 
pressure  of  100  lb,  ])er  square  inch.  The  author  has  met  many 
cases  of  well-built  stators  where  the  average  pressure  was  no 
more  than  ll>  lb.  to  20  lb.  per  square  inch.  Another  appartMit 
anomaly  is  the  expansion  stress  in  coninmtators.  This  stress 
does  occur,  but  not  to  \\\c  extent  that  is  given  by  the  oixlinary 
methods  of  cili  nhn  ion  (lint  iir'jieet  the  I'lid-ring  deflection  of 
Strain . 

d2 
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ELECTRIC  COOKING  AND  HEATING.* 

BY    A.     F.     BERRY. 

For  cooking  .ind  heating,  whatever  method  he  put  fonrard.  the 
two  questions  that  have  to  be  answered  to  the  sjitisfaetion  of  the 
would-be  user  are  :  '■  What  is  it  worth  to  me  ?  "  and  "  What  will  it 
cost  to  install  and  use  ?  " 

In  answering  the  first  question  as  to  the  worth,  for  instance,  of  an 
electric  fire,  the  customer  will  take  into  account  first  of  all  his  per- 
sona! benefits,  such  as  any  monetarj-  and  labour  savings,  convenience 
and  the  capacity  for  rapidly  and  cheerfully  warming  an  apartment, 
consideration  being  given  also  to  the  appearance  as  well  as  to  the 
comfort  and  companionship  to  be  derived  from  the  installation  of 
said  electric  fire.  In  connection  with  "•  \Vliat  does  it  cost  ?  "  the 
customer  will  have  in  mind  three  things  only — the  initial  outlay 
involved,  the  cost  of  maintenance  and  repairs,  and  the  size  of  the  bill 
for  '  -^  •■  •iisumcd.  .As  the  thoughts  of  each  one  of  us  are 
la-.-  I   by  habit,  we  may  usefully  consider  our  innate 

c  .  irdingfire.s.     For  some  thous:mds  of  years  wood  and 

coal  w.  ■■•    tl Illy  fuel  our  forefathers  knew.     For  warming  liWng 

apartm'-nf.'*  and  for  the  prepjiration  of  food  we  naturally  accept, 
therefore,  the  combustion  of  fuel  in  the  dwelling  place  .is  .something 
to  be  taken  for  granted  without  question,  in  the  same  way  that  the 
roa)ority  of  us  take  for  granted  the  sequence  of  the  seasons,  &c.  Our 
iVAAons  for  iwing  coal  for  heating  and  cooking,  imless  we  make  an 
effort,  or  someone  makes  an  effort  for  us,  to  disturb  our  mental  state, 
remain  j'l"*  the  same  as  those  of  our  grandparents.  They  used  coal 
ari'i  -•■  their  priindparents  u-scd  coal  and  wood — they  had 

n"  lid  .<o  back  through  the  ages.     Although  very  few, 

otir  'lyinthcsldt  "'  con.sumcrs  of  gas.  have  an  idea  of 

what  kjaI  or  gas  costs  to  cook  their  Sunday  dinner,  anyone  will 
almoitt  immediatolv  ask  for  the  cost  of  electric  cooking  to  be  com- 
pared with  that  of  ga.f  or  coal.  It  seems  to  me.  therefore,  that  in  any 
diw-umio  :  with  a  cu.stomer  as  to  the  relative  costs  of  fuel  one  shoidd 
preface  f  '  'b  retuarks  with  the  statement  of  fact  that  the  actual  cost 
of  crxiki  J. .  for  inKtance,  is  similar  whether  one  u.scs  coal  or  the  gas 
or  el<-<-iricity  ilerive<l  from  jiial.  This  nvust  be  so  within  certain 
limilit.  a*  the  customer  for  a  commodity-  whether  the  commodity 
I*  pual.  gas  or  eleriricity.  tlctemiines  ultimately  the  price  at  which 
it  »hall  t*  pun'hii.'<ed.  For  if  after  allowing  for  certain  advantages 
in  Ihr  way  of  increaned  cleanliness  and  convenience,  a  customer  finds 
a  charge  (or  a  <-nmint>dity  unreasonable,  its  use  is  discontinued. 
rnnw'|ii<-iiily  if  will  U-  found  that  the  actual  "  fuel-for-eooking " 
"■■'    '  '  are  similar  in  that  district,  whether  coal  or 

••1'  !•*  ma<lc  u«<'  of.     It  has  often  struck  me  as 

•*>'  fi'W  of  us  realise  where  the  coal  that  comes 

111'  'd     that  is  to  sjiy,  the  relative  pro|)ortions 

»'  H   anri   various  other  rooms.     Sly  own  ex- 

I'  ■  -1  I  onfirmed  by  that  of  many  others  who  have 

•*'■  lo  liKik  into  the  matter,  is  that  out  of  every  10  tons 

b'  !■«•  urime  8  of  them  arc  requirnl  for  the  kitchen.     It 

'■  ■'    •  I  Ion  bunitsi  at  the  generating  station  of  an 

"''  lo  do  the  ciHiking  that  ordinarily  requires 

I"  ■  ■'   li'iiiKc.     It  is  not  neceHsary  to  labour  the 

•I"'  "'  baiiflliiig  III  limes  the  (juantily  of 

'"  '    1-iImk,  din,  Ai-.     Ii  niiisl  b<'  remem- 

'"  •  i^c  llicir  coal  delivered  by  the  train 

'iiiMlKureeniploy(><l  for  liandliiig  it  efficiently 
'  !.•■  Innkn,  thniiiKli  the  lx»ileni  lo  llie  ash  heap 
'       'f..rllic    priv.ile   dwelling   Ii()uh<'K,  Ac, 

■  <|U]iiilily  from  iiidividiinl  Inuk  loads 

'  .r...  (luiii  <.i:d  <  ■■llar«  lo  loal  h<  littles, 

'■  i.liircii  uliire  it  is  burned  ;   then 

I"  1  imlcr  Hiflors,  and  ho  on, 

,  due  to  iiii|iurfecl  combustion, 

■  iiiiiir.vs  or  through  them  info  the  air 

I  'irounu'lviii. 

.-Ir    brvmid    that    of    co/d    in    the 

*"  '   dl  H..|(  lint.w,  I  be  ureal  bulk  .d  our 

I  refer  lo  (lie  wiwle  of  nii-jil.      It  is 

""  '  '"••'<  "<ei«  lowriuli  joiiilH  inloiiiid  out  of 

'"'  'IwhN  of  (•M)klnK    were   eiiiploy<'d.      I    was 

*'"  "  •'  'bi«  wiMle  wixK  ntid  lo  iliBe<iver,  idler  a 

''*' ■  '-    "   i^x-kinK  nullioriiy   "urh  iw  "  Mrs.  IVeton  " 

•**'  '"'  ""I""  '  •'>  I'MX"  Iroin  one  rjiinrtrr  lo  one  lliirtl  in 

'  •■•'•  '"•"  <'>^  oviii  III  llin  nhaiip  of  n  Joint.     Ity 

I  fotind  thai  II  vim  |«»uil)le  to  avoid  home 

<.  but  what  w*<   more  imporUnI,  it  «<>on 

•"iiialilydeiiKiiiiif  ihn  oven  and  ltd  hmi 

■ekfj^,,,  ,..iil,|  rrnililv  clTcrl  nimllar  nrono- 


Kln-«HrtMMt. 


.    |-.j»r   rra.1   U-»We   ih"   A.=<.iaHon   ot  Hui»T»l.inK 


mies  for  themselves,  aud  at  the  same  time  prepare  food  in  a  manner 
immeasurably  superior  to  what  had  previously  been  possible.  It 
was  repeatedly  and  conclusively  proved  that  with  ordinary  house- 
holds the  cost  of  cooking  a  joint  of,  say,  10  lbs.  with  gas,  coal  or  elec- 
tricity was  of  the  order  2d.,  taking  coal  at  £1  per  ton,  gas  at  3s.  per 
1,000  cub.  ft.,  and  electricity  at  Id.  per  miit.  The  advantagejin  favour 
of  one  or  other  method  of  cooking  due  to  specially  good  handling  of  a 
cooker  might  he  of  the  order  of  one  farthing.  I  found  that  it  was 
quite  easy,  however,  with  '"  Tricity  "  cooking  to  put  upon  the  table 
from  a  joint  of  less  than  8  lbs.  the  same  amount  of  food  that  had 
required  a  joint  of  10  lbs.  when  the  older  methods  of  cooking  were 
employed.  The  saving  here  is  of  the  order  of  2s.,  in  ordinary  times, 
and  with  present  meat  prices,  is  of  the  order  of  3s.  During  the  past 
10  years  I  have  discussed  tliis  matter  of  economy,  due  to  electric 
cooking,  with  some  thousands  of  individuals.  I  have  invariably 
found  that  every  living  soul  has  initially  been  interested  merely  in 
the  saving  of  the  farthing,  that  is  to  say,  in  the  relative  fuel  costs. 
The  reason  is  quite  obvious.  Scarcely  anyone  took  the  trouble  to 
weigh  joints  before  and  after  cooking — I  never  met  an  individual  who 
did  so — therefore,  all  w'ere  either  unconscious  of  the  waste  that  oc- 
curred, or  took  it  for  granted  that  it  was  unavoidable. 

A  large  number  of  individuals  have  sent  in  to  me  from  time  to  time 
figures  .showing  the  savings  effected  by  the  introduction  of  '-Tricity" 
cookers  in  their  establishments.  The  majority  of  the  figures  relate 
to  private  houses,  but  some  relate  to  canteen  and  school  equipments. 
It  is  clear  that  the  butchers'  bills  in  private  houses  that  used  to  be 
over  £50  per  amium  are  reduced  to  £40  per  aimum  ;  that  a  plate  of 
meat  in  a  munition  workers' canteen  is  reduced  in  the  ratio  of  5d. 
to  4d.,  that  the  weight  of  meat  used  in  a  term  in  a  school  of  100  is 
reduced  in  the  ratio  of  2,400  lbs.  to  1,950  lbs.,  when  the  older  methods 
of  cooking  are  discarded  and  "  Tricity  "  cookers  are  fully  employed. 
It  will  be  seen  that  the  retention  of  the  old  methods  of  cooking  means 
that  approximately  25  per  cent,  more  meat  is  being  purchased  than 
need  be.  There  is  an  economy  also  in  making  jam,  marmalade,  &c. 
I  found,  for  instance,  that  the  additional  weight  of  marmalade  when 
made  on  an  electric  hotplate  instead  of  on  the  coal  fire  was  of  sufficient 
value  to  pay  for  the  total  cost  of  cooking  anj-way  many  times  over. 

The  reliability  of  electricity  for  cooking  purposes  should  he  one  of 
the  first  consideratioi>s.  I  think,  however,  the  remembrance  of  early 
troubles  accounts  in  a  great  measure  for  the  apathy  of  some  electri- 
cal engineers  towards  electric  cooking. 

You  will,  perhaps,  forgive  me  when  1  say  that  my  experience  lias 
been  that  ordinary  users  of  electric  cookers  are  even  more  enthu- 
siastic regarding  them  than  many  supply  engineers  and  contractors. 

The  improvement  in  detail  apparatus,  such  as  fuses,  indicators, 
contacts,  tenninals  and  switches  have  all  helped  to  make  electric 
cooking  tlipj.soli(l  proposition  it  now  is. 

The  use  of  indicators  to  .show  when  hot  plates,  &c.,  are  "  on  "  is  a 
great  help  in  the  direction  of  economy.  I  have  brought  the  latest' in 
combined  fuses  and  indicators  in  model  form,  as  your  honorary  secrc-, 
tary  thought  you  would  be  interested  to  .see  it.  It  combines  in  most 
chea|i  and  practical  form  the  fuse  and  indicating  tlevice  we  have 
found  it  necessary  to  provide.  Tliis  is  only  one  detail  of  nvany  that 
have  1 '  '  n  brotight  U|)  to  a  high  state  of  perfection.  If  you  will  con- 
sider thai  in  this  .small  apparatus  you  combine  a  pilot  lamp  and  fuse 
you  will  appreciate  how  much  more  robust,  more  easily  rcphueablo 
aiul  economical,  both  in  consumption  and  space. elcclriial  iccessories 
have  become. 

I  am  not  going  to  burden  yon  uilli  a  lot  of  theoretical  considera- 
tions regarding  the  ineasurcmcnl  of  I  lie  actual  efficiency  of  the  various 
types  of  oven,  itc.  I  would  like  to  impress  upon  you,  however,  that 
electric  cooking  is  here  to  stay,  and  that  the  sooner  the  whole  elec- 
trical fraleriiily  makes  the  utmost  use  of  it  the  better  will  it  be  for 
themselves  and  for  llu'  community. 

I'ray  do  not  let  anyone  retain  the  impression  that  electric  cooking 
Ih  for  the  rich.  I  have  personally  been  more  than  interested  to  find 
that  the  "Tricity  "cooker  is  the  friend  of  the  arti.san's  wife.  It  gtX)! 
to  the  palace  and  cottage  loo. 

Turning  l<i  electric  healing,  I  am  not  going  to  take  you  thiiiugh 
the  viirioiiH  pliases  of  development.  The  elodric  lamp  radiator  is 
with  us  Hiill  and  is  nndoublcdiy  popul.ir.  It  is  an  unforlmiale  fact 
that  many  of  lliosc  who  use  a  foiirliim|i  radiator  expert  lo  gel  from 
it  much  more  heat  limn  they  arc  entitled  lo.  1  venturcto  preilicl  llmt 
when  the  liimpN  am  so  made  that  their  liliimenls  are  run  at  such  a 
teiiiperaliire  that  the  sliorler  wavelciiglhs  of  their  radiant  emissions 
pass  lliniugli  their  clear  glass  surrounds  readily  and  the  lilaments  are 
N<reenml  from  direcl  vision  by  siiilable  ii'lleciors.  then  wc  shall  liiid 

llial  our  dwelliiiKN  an-  wiirmed  iiiiil  liglil<-d  in  a  mi cr  approaching 

most  nearly  Ihal  in  which  we  reicivi'  liglil  and  warmth  from  the  sun. 
TIiIh  niKlbod  ol  liglil in»;  iiiul  lic.iilin(r  will  \»-  iis  near  perfection  as 
ji-iKwible  If  We  can  alwi  arninge,  us  I  Impr  sborlly  lo  show  that  we  call, 
t<i  ileRlniy  the  nuniolony  ol  llic  lump  nulinlor  as  well  us  increase  its 
odieioncv. 
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The  importance  of  good  radiating  effect  from  an  electric  fire  and 
its  capacity  to  hold  your  attention  is  considerable.  You  may  have 
noticed  that  the  only  time  a  lamp  radiator  interests  you  sufficiently 
to  hold  your  attention  is  at  the  moment  of  being  switched  on.  A 
good  log  fire  or  a  clearly  burning  coal  tire  interests  you  all  the  time. 
They  are  conducive  to  steady  thinking,  and  the  contemplative  frame 
of  mind  that  bring  calm  and  the  solution  of  one's  little  problems. 
For  many  years  I  and  those  who  are  working  with  me  have  endea- 
voured to  introduce  into  electric  fires  more  comfort  and  some  features 
of  interest  that  will  hold  one's  attention  sufficiently  to  make  "  sitting 
in  front  of  the  fire  "  a  most  agreeable  occupation. 

To-night  I  am  able  to  show  you  for  tlie  first  time  what  is  generally 
considered  by  those  who  have  seen  it  privately  an  effect  of  great 
value.  As  you  are  aware,  a  great  deal  of  the  life  of  a  fire  is  indirectly 
due  to  the  different  refrangibilities  of  the  various  vapours  and  heated 
air  through  which  you  see  the  burning  fuel,  and  also  to  the  varying 
degrees  of  redness  caused  by  the  play  of  air  upon  the  fuel.  I  have 
endeavoured  to  combine  these  effects  naturally  in  the  "  Tricity  " 
Flame  Fire  which  you  sec  before  you.  The  result  gives  a  breadth  of 
effect,  and  simulates  in  a  perfectly  natural  manner  the  appearance  of 
a  coal  fire  at  its  hottest.  I  had  not  intended  to  show  samples  of  fires 
to-night,  but  your  worthy  honorary  secretary  kindly  offered  to 
arrange  for  wires  to  be  run,  as  he  thought  you  would  wish  to  see  this 
effect.  You  are  all  of  you  aware  from  the  working  of  the  model 
electric  fires  in  your  showrooms  how  considerable  the  development 
has  been  in  the  direction  of  electric  heating.  You  are  also  beginning 
to  realise  the  extreme  interest  that  the  public  can  be  led  to  take  in 
this  comparatively  new  application  of  electricity.  It  is,  a  great 
mistake,  and  has  been  made  by  many,  to  install  heaters  that  are  too 
small.  The  next  thing  I  wish  to  point  out  is  that  an  electric  fire 
must  have  a  big  radiant  surface  if  it  is  to  give  a  sense  of  comfort. 
It  must  also  be  sufficiently  hot  and  powerful  and  attractive  to  draw 
one  towards  it  and  then  drive  you  back  from  it. 

Another  feature  that  should  be  borne  in  mind  is  that  ordinary 
convector  types  of  heater,  and  I  am  afraid  some  other  types,  have 
been  designed  in  such  a  way  that  they  woiUd  be  most  useful  to  us  if 
we  were  flies  and  could  sit  with  our  feet  on  the  ceiling.  Warmth  is 
wanted  low  down  in  the  room,  not  high  up. 

The  fourth  point  that  I  wish  to  make  is  that  electric  fires  should  be 
designed  to  look  like  electric  fires.  The  earlier  samples  were  either 
made  to  resemble  obsolete  fires  or  else  appeared  to  bear  no  resem- 
blance to  anything  at  all. 

It  must  not  be  expected  that  the  economy  alone  of  electric  heating 
for  rooms  will  force  it  upon  householders  in  the  way  that  electric 
cooking  will  do.  The  actual  coal  consumption  of  a  private  house  for 
the  various  living  rooms  is  small  compared  with  that  used  in  the 
kitchen.  The  economy  in  the  consumption  of  coal,  therefore,  is 
very  little  worth.  It  is  on  the  score  of  general  convenience, 
cleanliness  and  comfort  that  electric  fires  are  making  their  way 
into  the  homes  of  the  people.  It  is  difficult  to  say  how  far  the 
consumption  of  electricity  can  be  reduced  and  the  comfort  of  the 
individual  maintained.  I  have  come  to  the  conclusion  that  for 
personal  comfort  the  heating  effect  of  one  fortieth  part  of  a  unit 
applied  directly  to  the  hands  and  feet  of  a  warmly  clothed  individual 
would  suffice  to  keep  one  wamr  when  at  work  during  very  cold 
weather.  It  would  apjicar  that  we  may  in  time  hope  for  .something 
less  than  100  times  this  amount,  namely,  21  units  to  be  made  suffi- 
cient to  warm  a  room  cfiicicntlv. 


CORRESPONDENCE. 


THE  AUDION-FLEMING  VALVE  LITIGATION. 

To  THE  EDITORS  OF  THE  ELECTRICIAN. 

The  letter  from  the  Do  Forest  Radio  Telephone  &  Tclegra])!! 
Co.,  appearing  in  your  issue  of  October  (Jtli,  imder  the  heading 
of  '■  The  Audion-Fleuiiiig  Viilvc;  Litigation,"  lia.s  been  brought 
to  tlie  attention  of  Dr.  J.  A.  Fleming,  who  makes  tiie  followuig 
remarks  thereon  : — 

However  unclesirablo  it  may  be  to  engage  in  jourmilistic 
controversy  on  a  case  wliich  may  still  be  considered  to  be 
sub  judice  as  long  as  there  is  the  po.ssibility  of  an  appeal,  yet 
nevertheless  the  letter  from  the  De  Forest  Radio  Telepiione  & 
Telegraph  Co.  seems  to  demand  some  brief  reply  to  correct 
utatemcnts  wiiich  will  otherwise  leave  a  misleading  impression. 

•The  judgment  of  Judge  Mayer  on  which  they  comment  was 
th(!  decision  m  a  sdit  brought  by  .the  Marconi  Wireless  Tele- 
graph Co.  of  America  as  plaintiffs  against  tii''  De  Forest  Kulio 


Telephone  &  Telegraph  Co.  as  defendants  for  infringement  of 
claims  in  the  Fleming  U.S.  Patent  No.  803,684,  generally 
known  as  the  valve  patent,  and  there  were  coimter  claims  mider 
a  group  of  De  Forest  patents. 

The  case  was  supported  by  an  abundance  of  scientific 
evidence  on  both  sides,  and  the  judge  who  heard  the  case  was 
in  a  better  position  than  anyone  else  can  be  to  evaluate  and 
sift  that  testimony.  Hence  the  best  answer  to  any  criticisms 
in  particular  is  the  judgment  taken  as  a  whole,  but  as  its  full 
publication  might  take  up  too  niucli  spare  I  will  simply  briefly 
summarise  the  effects  of  it. 

The  first  efforts  of  the  defendants  were  directed  to  endeavour- 
ing to  prove  that  the  so-called  De  Forest  Audion  Detector  was 
the  natural  descendant  and  outcome  of  a  De  Forest  U.S. 
Patent  No.  979,275,  the  application  for  which  preceded  by  a 
few  days  tlie  effective  date  of  application  of  the  Flemuig 
patent.  This  De  Forest  patent  was  concerned  with  the  em- 
ployment of  a  Bunseii  burner  flame  as  a  receiving  device  m 
wireless  telegraphy. 
Judge  Mayer  said  : — 

This  burner  detector  of  De  Forest  has  never  been  connueicially 
used,  and  thus  has  not  made  any  impression  on  the  art.  A  mere 
inspection  of  the  device  in  operation  will  show  that  this  flickering 
flame  is  unpractical.  The  most  that  can  lie  said  is  that  it  may  con- 
tain the  germ  of  an  idea,  which,  in  this  iii'mIIn  iimfrressing  art,  may 
hereafter  be  utilised  in  some  way.  Wlnl''.  linn  lure,  it  is  not  neces- 
sary to  declare  tfiis  patent  and  its  tlu'cc  subsidiaries  invalid,  they  may 
be  eliminated  from  this  case  for  all  practical  puiposes. 

But  whilst  De  Forest  was  thus  groping  about  in  the  dark 
endeavouring  by  the  aid  of  his  bunsen  burner  to  find  a  new 
receiver,  lie  suddenly  became  aware,  from  the  publication  of  my 
patent  and  Royal  Society  Paper  on  my  incandescent  lani]) 
detector,  that  somethmg  much  better  had  been  done. 
Judge  Mayer  says  ; — 

Having  read  Fleming's  aiticle  he  began  to  experiment  with  the 
incandescent  lamp.     He  probably  doubted  its  efficiency  at  first,  b<it 
within   a  veiy  short  space  of  time — jierhaps    a   week,    perhaps  a 
month — h<'  changed  his  mind,  and  (li-rovi'iiiiL'  tliat  Fleming  was 
rinht    wrote  his  solicitor   after  he  had  lili  d  liis  a|i|ilieation  for  No. 
824.037,  that  tlic  "new  receiver  is  the  ln~t   vt."     Thereafter  he 
used  the  language  of  the  incandesconl  lanq).  and  in  an  address  on 
October  20,  1906,  before  the  American  Institute  of  Electriea!  Engi- 
neers, really  described  fundamentally  the  Fleming  lam]>  detector, 
although  using  phraseology  which  has  since  become  Audion  voca- 
bulary. 
Nothing  could  more  clearly  show  the  judge's  opinion  tluit 
at  this  date  De  Forest  appropriated  knowledge  that  he  luid 
derived  from  me,  and  lienceforth  sei:  himself  b)-  the  use  of 
mystifying  language  and  fanciful  explanations  to  make  the 
w.orld  belive  his  audion  was  something  ciuite  different  from  the 
Fleming  valve.     In  support  of  this  he  neglected  no  opportu- 
nity of  depreciatmg  my  work,  but  Judge  Mayer  says  :— 

The  contribution  of  Fleming  was  clearly  invention,  and  is  entitled 
to  liberal  interpretation  and  consideration. 

and,  again  : — 

Fleming's  invention. was  likewise  a  contribution  of  value,  and  is 
to  be   treated  liberally  and  not  defeated  cither  by   tinconfirmcd 
thocrj'  or  by  association  in  apparatus  where  later  developments 
have  taught  how  other  useful  adjuncts  can  be  employed. 
Hence,  whilst  givuig  De  Forest  credit  for  certam  improve- 
ments, the  upshot  of  the  judgment  is  that  these  cannot  be 
exercised  apart  from  the  Fleuung  master  patent,  and  that 
claims  1  ancl  37  of  this  latter  patent  are  valid,  and  are  infringed 
by  the  defendant  company  iir  their  audion. 

Godfrey  C.  Isaacs,  Managing  Director, 

Marconi's  Wireless  Telegaph  Co.  (Ltd.) 

THE  PROPOSED  GOODS  CLEARING  HOUSE. 

TO    THE   EDITORS   OP  THE   ELECTRICIAN. 

In  those  heavy  days  we  need  a  little  of  the  comic  to  clieei" 
us  up.  Mr.  Roy  Honiiman  has  recently  had  a  corrcspondenco 
witlra  railway  manager,  with  a  view  to  eliciting  from  him  the 
objections  to  the  adoption  of  the  clearing  house  system,  which 
Mr.  liorniniaii  estimates  in  his  book,  "  How  to  Make  the 
Railways  Pay  for  the  War,"  would  .save  the  country  at  least 
£17-I,0lkl,000  per  annum.     You  will  appvciiiic  iIku.  if  Mr. 
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Homiman  is  anywhere  near  accuracy,  the  objections  would 
need  to  be  very  weighty. 

The  railway  manager  enters  the  fray  by  stipulating  that  his 
name  is  not  to  be  publicly  mentioned  ;  but,  although  this  is 
no  doubt  a  wise  precaution  from  his  point  of  view,  it  is  rather 
hard  on  his  brother  managers,  any  one  of  whom  may  be 
suspected  of  the  authorship. 

It  is  a  relief  that  our  railway  manager  does  not  enumerate 

among  his  objections  the  well-worn  earthquake,  which  would 

inevitably  tumble  the  clearing  house  into  the  condition  of  a 

fallen  Zeppelin,  and  thus  leave  London  to  starve.     Nor  does 

he  mention  that  shrewd  stroke  of  lightning  which  would  be 

fiure  to  strike  the  clearing  house  and  demolish  it.     He  does  not 

:.  the  bomb  which  would  come  crashing  through 

rcing  any  netting,  sand  bags  and  ferro-concrete 

,   •  inter%'ene.     He  no  doubt  disdains  these  objections 

as  being  too  obvious  to  need  repetition. 

H**  rtrikes  at  the  heart  of  the  matter  at  once.     With  an 

.     .ility  which  is  indeed  startling,  as  coming  from  a  railway 

.^'  r,  he  declares  that  the  use  of  automatic  conveyors 

:  need  more  men  to  work  them  than  are  now  required  to 

■■  work  by  hand  truck.     Mr.  Hornimau  has  this  niag- 

■  it  expression  of  original  opinion  on  the  headed  paper  of 

;  !.••  Ixiidon  District  Goods  Superintendent's  Office  of  a  large 

r.iil»av  company,  and  duly  signed. 

I        ..    ..,.[.  jj,  jjf  the  utnio.st  importance.     In  the  light  of 

'■\  We  are  compelled  to  believe  that  machinery  is 

111  of  the  whole  trouble.     Take  away  the  hand 

ir<i«-»  ttiiJ  make  the  men  carry  the  goods  on  their  l)acks  and 

thf  prolilcm  wiiiild  be  solved. 

■  ■'  tills  truly  wonderful  discovery,  we  cannot 

'I  by  the  modesty  of  its  author.     It  is  sug- 

i^i-tually    stated,    that    the    clearing-house 

niikrainfry  would  require  four  times  as  many  men  to  work  it 

B«   wo'ild    Iw   required    by  hand-truck   methods.     Is  it  not 

:■  a  likf  reduction  in  the  number  of  men  could  be 

:  by  abolition  of  the  hand  truck  ? 

'  •  -!>T(lay  aftenioou  at  the  Institution  of  Civil 

among  a  crowd  of  engineers  who  were  all 

r  ignorance  as  I  was  myself  only  yesterday  ; 

1'.  IJrifGth,  the  lecturer,  I  now  know  to  have  been 

the  lot.     For  an  hour  and  a  half  Sir  John  gave 

"■"'  'Ijen  outer  darkncs-s  on  the  subject,  a 

numt  i^  lecture  on  a)iplianceH  for  handling 

.'H-  centres  of  traHic.     Me  is  visiting 

.»  Irw  d»yi»'  time,  and  I  am  considering  whether, 

■U  hi-  id.  the  shock  of  this  revelation  of  the  true 

•  .itii-  niacjiiner>-  may  not  be  too  much  for  him. 

Mr.  hAiitor,  when-by  this  railway  manager 

-       .     .  ■  t  I  I.I-  ^(...rl<l  know  his  identity  '. 

London,  Uct.  2.0  A.  \V.  (Iattii:. 

JrVKNILK  K.MI'LOY.MKN'T. 

TO  TM(    i  r.rTOfOt  Of  THK  KLKI  TIUCIAN. 

■  .fiivenile  Hmplo)'nient  prompts  nu- 

iiitereflteil  in  the  Mulijuct  of  fatigui'  in 

I    lind   a   ^ri'Jit   deal    of    infonnution    in 

I    iKirticy,"    by    .lowphine    (Joldmark.     'Die 

I    by  lh<'  r'hnriti.-H    I'lililiiaiion   Conniiiltcr, 

■•■«'t.  New  York,  mid  inMx  82.     Many  rr- 

'  tmokaand  r"tuniHd<aling  with  faligin-  and 

N"    flmi    einplovuiK    many    pentonH   can 

.ik<',  t;  !•••  Ignorant  of  the  facts  recorded  in 

not  p«y,  to  put  II  (III  the  loweHt  ((roundM,  to 

■rV  emplirvA* 

'  '  '^  (J.  V.  C.  HKAItl.K. 

Vim  OK  i»*Yi.HJHT  v»»,u  klkctrk;  UOHT. 

•   rtiiTotui  or  Tiir.  klkituician. 

*'"'"  ''  '"•'•plir»'hii.(ii.,ii  uboiii  daylight  conting 

•  111"!  Kivi'  ini-  Niillii  ifiit  Hpiico  in  vi.iir 

•M..*iiig  l<it<-i  by  Mr.  M.  Luek'ii'iih, 

I     l^inp    AwnKittiioti    I^Aborutorii'M, 


Cleveland,  in  a  recent  number  of  the  "'  Lighting  Journal  "  : — ■ 
''  In  lighting  discussions,  it  is  not  uncommon  to  hear .  such 
statements  as  this  :  "  A  great  virtue  of  daylight  is  that  it  costs 
nothing.'  Outdoors  this  is  usually  true,  but  in  the  vast  field 
of  human  activities,  where  artificial  light  aids  and  competes 
with  natural  light,  such  a  statement  is  absurd.  From  the 
.standpomt  of  construction,  openings  such  as  windows  and 
skvlights  are  not  costless.  In  other  words,  interest  upon  a 
permanent  investment  as  well  as  a  maintenance  cost  must  be 
charged  to  the  daylighting,  and  therefore  at  once  it  ceases  to  be 
free  from  cost.  Furthermore,  when  the  value  of  land,  es- 
peciallv  in  large  cities,  is  considered,  a  light  court  in  the  middle 
of  a  multi-storied  building  adds  to  the  cost  of  daylight.  In 
such  a  case  a  large  area  of  rental  space  is  sacrificed  for  the 
purpose  of  admitting  daylight,  and  it  appears  that  the  cost  of 
da3'light  would  not  be  inconsiderate.  Of  course,  light  courts 
provide  ventilation  ;  but  it  seems  possible  that  ventilation 
could  be  provided  without  such  a  great  sacrifice  of  space." 
Mazda  House,  London,  Oct.  26.  F.  W.  Willcox. 


THE  I.E.E.  AND  THE  CITY  AND  GUILDS  OF  LONDON 
INSTITUTE. 

TO   THE    EDITORS   OF  THE   ELECTRICIAN. 

Having  read  with  interest  the  recent  correspondence  anent 
the  I.E.E.  and  the  London  City  and  Guilds  Inst.,  I  take  the 
liberty  of  offering  the  students'  point  of  view. 

To  begin  with,  I  heartily  approve  of  the  proposals  made  by 
A.  P.  Limdberg  &  Sons  regarding  the  relations  between  the 
two  institutions.  The  I.E.E.  is  evidently  content  to 
remain  as  it  is,  selfishly  considering  its  present  members  only, 
and  displaying  an  all  too-obvious  disregard  for  its  future 
membei-s,  the  students  of  to-day.  An  immediate  and  satis- 
factory reconsideration  of  the  e.xisting  state  of  affairs  is 
especially  necessary  at  the  present  time,  when,  in  view  of  the 
future,  the  "  rising  generation  "  is  of  paramount  importance. 

As  for  the  C.  &  G.  Inst.,  it  also  is  a  trifle  indifferent  in  matters 
electrical.  Consequently,  the  mutual  interest  of  the  two 
institutions,  as  proposed  by  A.  P.  Lundberg  &  Sons,  would  be 
reciprocally  beneficial  to  each,  and  would  at  the  same  time 
indirectly  confer  an  immense  benefit  on.  and  also  greatly 
encourage,  the  students.  It  is,  in  fac't,  the  only  way  whereby 
an  evanescence  of  the  causes  of  the  many  grievances  agamst 
these  two  institutions  can  be  brought  about. 

Since  an  enumeration  of  these  various  grievances  would 
occupy  too  much  space,  it  will  suffice  to  say  that  A.  P.  Lund- 
berg &  Sons  have  called  attention  to  those  most  in  need  of 
consideration -viz.,  the  scanty  encouragement  of  students 
and  the  ridiculous  list  of  text-books  recommended  for  the 
electrical  engineering  examinations.  With  regard  to  the 
latter,  it  is  evident  that  the  list  which,  by  the  way,  ctmtains 
almo.st  every  book  recominendrd  in  its  first  compilation  has 
lieeii  ADDKli  to  but  never  irrlsnl.  The  result  now  is  a  list  of 
about  5U  books,  u.seful  and  otherwi.se.  Wliat  is  wanted, 
therefore,  is  a  bettor  discriminat  ion  and  a  shorter  list.  To  this 
end,  I  wouhl  jiropose  that  the  publisiiers  of  The  Electrician 
take  the  matter  in  hand,  and  hy  issuing  a  "  C.  &  G.  E.vani. 
Series,"  on  the  same  lines  as  their  "  Electrician  Series,"  ])ul 
the  ('.  &  (!.  Inst,  to  shame.  Tlnie  is  not  the  sliglite.st  doiilit 
that  it  would  be  extremely  pojiular. 

AnothiT  jioiiit  I  would  like  |i>  draw  attention  to  is  the 
('.  &  G.  Inst,  n-giiiation  "  that  all  intending  candidates  for 
examination  must  make  satisfactory  attendance  at  a  regis- 
tered class  held  previous  to  the  ex'.imiiialion."  Now,  in  all 
sense,  Hiich  classes  should  jirovide  elliricnt  |)re|>a ration  for  (iiesi- 
exaininutions,  yet  how  many  of  them  do?  To  (juote  an 
instance,  a  certain  college,  whose  ebiHses  are  recognised  by  the 
<'.  it  G.  Inst.,  gives  for  the  final  or  honours  course  a  series  of 
li'ctureK  on  "  The  Theory  and  i'rueticc  of  Alternating-current 
.MachineM."  Again,  during  u  jirevioiis  session,  it  gavi'  for  the 
Hamc  class  lectures  on  "  'I'lie  l>ire((-rurrent  Interjiole  Motor." 
I.H  (his  in  accordance  with  the  syllabus  of  the  (rxaminiition 
iiH  issued  by  the  C.  A'  G.  Inst.  '.  Is  it  comitatible  with  the 
leqnireiiienlH  of  xlndfiilH  |iii-piiriii).'  fur  Ihis  r.\iuMinalii>n.  with 
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.8  various  special  sections  ?  As  a  prospective  examinee,  I  say 
lat  it  is  most  decidedly  not,  and  that  it  displays  a  regrettable 
ackness  on  the  part  of  the  C.  &  G.  List,  in  registering  such  a 
(ass. 

Inlo  such  matters  as  these,  the  C.  &  G.  Inst,  would  do  well 
o  direct  a  thorough  investigation,  and  by  so  doing  endeavour 
o  oliminati>  all  cau.si'  of  further  cfini]>laint. 

"  Maxwell."' 

[We  do  not  agree  that  the  Institution  of  Electrical  Engineers 
'  selfishly  considers  "  its  present  members  only,  or  that  the 
.nstitution  displays  "  an  all  too-obvious  disregard  '"  for  its 
uture  meinbers.  There  are  many  of  the  opinion  that  the 
[nstitution  disregards  its  present  members.  We  think  that 
3Ur  correspondent  is  a  little  difficult  to  please  if  he  finds  fault 
with  a  series  of  lectures  on  the  "  Theory  and  Practice  of 
Alternating-current  Blachines."  Attendance  at  these  lectures, 
together  with  about  six  hours'  homework  for  every  hour  in  the 
lecture  room,  would  unquestionably  go  a  long  way  towards 
ensuring  success  in  the  City  and  Guilds  examinations.  Although 
under  present  conditions  we  do  not  propose  to  add  to  our 
activities  by  issuing  a  "  C.  &  G.  Exam.  Series,"  we  feel  that 
students  and  authors  complain  with  good  reason  about  the  list 
of  text  books  recommended  by  the  City  and  Guilds  of  London 
Institute.— Ed:^.  E.] 


ON  THE  RELATION  OP  IMPORTS  TO  EXPORTS. 

TO    THE    EDITORS    OF   THE    ELECTRICIAN. 

I  should  like  to  submit  to  the  consideration  of  Mr.  J.  P. 
Hecht,  and  others  whom  it  may  concern,  the  following  pro- 
position, which  I  believe  to  be  true  :  If  goods  imported  into 
England  are  paid  for  by  goods  exported,  then  it  follows  that 
all  Protection  can  do  for  us  is  to  take  trade  from  one  set  of 
Englishmen  and  give  it  to  another.  I  believe  the  failure  to 
realise  the  fact  that  goods  are  only  paid  for  by  goods  is  at  the 
bottom  of  most  of  the  Protectionist  fallacies. 

"Birmingham,  Oct.  31.  George  Hookham. 


NATIONAL  RESEARCH  IN  THE  UNITED  STATES. 


On  October  7th  an  assurance  was  given  that  the  National  Research 
Council,  recently  appointed  by  the  National  Academy  of  Sciences, 
at  the  request  of  President  Wilson,  to  coordinate  the  scientific 
research  of  the  United  States,  will  have  funds  to  proceed  with  its 
plans  for  placing  the  United  States  in  the  lead  of  all  nations  in  the 
application  of  science  to  industry  or  warfare.  It  was  aiumuiir -d  tliat 
the  funds  of  the  Engineering  Foundation,  aheavilyend<m.  .1  niL'.inisa- 
tion  of  the  four  principal  engineering  societies  in  the  I  iiiinl  Slates. 
will  be"placed  at  the  disposal  of  the  I'e.search  Council. 

Chairman  Gano  Dunn,  of  th((  Engineering  Foundation,  who  made 
this'announc  ment,  said  that  the  linancial  resources  amounted  to  the 
income  of  a  8200,000  endowment,  together  with  .'55,000  additional 
yearly,  both  of  which  represent  gifts  by  Mr.  Ambrose  Swascy. 

It  was  also  ainiounced  that  the  Council  will  have  it  its  disjxjsal 
the  services  of  the  secretary  of  the  Engineering  Foundation,  Dr. 
C!ary  T.  Hutchinson,  who  will  act  also  as  secret'iry  of  the  C'ouncil. 
The  motive  of  the  engineers,  30,000  of  whom  aie  represented  in  the 
Foundation,  in  coming  to  the  aid  iinancially  of  the  researchers,  is 
their  acknowledged  debt  to  pure  .science,  as  well  as  a  matter  of 
patriotism. 

Dr.  G.  K.  Halo,  chairman  of  the  Councij.  and  Dr.  William  H. 
Welch,  President  of  the  National  Academy  of  Sciem-e.s,  have  recently 
returned  from  a  visit  to  England  and  France  to  learn  at  lirst  hand 
what  has  been  the  recent  organisation  of  .scientific  resources  in  those 
countries.     Dr.  Hale  remarked  : — 

Many  of  us  have  sc(!n  these  opportimitics  for  some  tiino,  and  it  is  now 
he(!oming  a  matter  of  common  recognition  that  .something  must  be  doni'. 
The  members  of  the  Couik  il.  including  leadors  in  all  briuulics  of  lience. 
are  evincing  a  remarkable  enthusiasm  over  the  service  which  l)y  cnricertod 
effort  wo  hopo  to  n-ndi^r.  In  our  brief  visit  to  Kngland  and  France,  Dr. 
Weli^h  and  1  were  afl'orded  overy  opportunity  to  leani  what  these  two 
c^ountrios,  under  ))resKuro  of  war  conditions,  wciv  doing  to  enliHt  the  ser- 
vines  of  their  scientists.  It  is  common  knowledge  thai  thi'y  were  much 
behind  Germany  in  tliis  respe<t  befonWhe  war,  and.  pcrhaiiv.  it  cannot  ho 
said  they  have  yet  caught  ui>.  but  what  tliey  have  accomplished  in  two 
years'  time  under  the  handicap  of  war  is  onconruging  to  usiui'ontompluting 
what  this  vast  eouiiliv  might  <lo  along  mmilar  lini-x  in  limes  of  poaro. 


In  England  all  the  well-known  scientific  men  are  at  work,  not  only  to 
make  up  for  the  deficiencies  that  are  felt  on  account  of  the  war,  but 
looking  to  the  laying  of  a  permanent  foundation  for  co-operation  between 
science  and  industry,  and  their  respective  governments.  They  are 
beginning,  in  fact,  at  the  very  root  of  the  matter  by  revising  their  school 
curriculums. 

One  striking  thiag  is  the  fact  that  the  new  movement  has  drawn  many 
scientists  out  of  their  own  sphere — drawn  them  out  of  their  shell,  I  might 
say — and  brought  their  powerful  intellects  to  bear  on  common  problems. 
In  France,  the  Minister  of  Public  Instruction,  M.  Painleve,  a  pure  mathe- 
matician, is  one  of  the  ablest  men  of  the  French  Cabinet,  and  the  scien- 
tific men  of  France  are  organised  most  effectively  under  liis  department. 
One  of  the  French  astronomers  has  recently  perfected  a  device  to  detect 
the  presence  of  pieces  of  shrapnel  in  the  human  body  ;  another  has 
invented  a  range  finder  fftr  getting  the  distance  of  Zeppelins.  Thus,  the 
men  who  study  the  heavens,  men  who  live,  supposedly,  in  a  pretty  rare- 
fied atmosphere,  can.  when  the  call  is  made  for  them,  respond  to  the  prac- 
tical needs  of  their  country. 

In  England,  Prof.  Jackson,  of  King's  College,  of  London,  has  been 
conducting  a  long  series  of  researches  to  learn  how  to  produce  optical 
glasses  for  telescopes,  microscopes,  field-glasses,  &c.,  the  best  of  which 
prior  to  the  war  came  almost  exclusively  from  the  German  subsidised 
finn  of  Schott  &  Co.,  in  Jena.  Ultimately,  England  will  be  entirely 
independent  of  a  foreign  supply  of  these  glasses. 

We  also  visited,  among  others.  Sir  Robert  Hadfield,  President  of  the 
Hadfield  Steel  Company,  of  Sheffield,  who  discovered  what  is  known  as 
manganese  steel,  and  another  product  known  as  low  hysteresis  steel. 
The  latter  is  used  in  himdreds  of  thousands  of  transformer  throughout 
the  world,  and  in  the  decreased  energy  losses  and  other  advantages  it  has, 
perhaps,  saved  America  alone  in  a  single  year  tens  of  millions  of  dollars. 
Sir  Robert,  we  found,  was  one  of  those  who  believe  science  should  not 
be  always  directed  to  immediate  useful  purposes.  '"  We  must  have,"  he 
said,  "  "the  toiler  in  pure  science,  who  has  not  in  view  monetary  gain, 
but  is  willing  to  advance  the  world's  knowledge  for  the  sake  of  know- 
ledge and  that  alone.  These  are  often  the  men  who  discover  a  little  heie 
and  a  little  there,  apparently  of  no  particular  service  at  the  time,  but 
afterwards  proving  to  be  the  basis  of  many  of  our  great  advances.  It 
must  be  the  aim  of  those  in  high  authority  not  to  destroy  the  pure 
scientist,  but  to  try  and  bring  his  work  into  more  intimate  touch  with 
progressive  every-day  reciuirements." 

That,  concluded  Dr.  Hale,  is  what  we  hope  to  see  accomplished  in  this 
country.  It  is  certain  that  the  nation  that  is  dominant  in  the  future  will 
be  the  nation  that  develops  science  most  effectively. 

It  is  realised  that  now  is  the  time  for  this  country  to  go  to  work  on 
that  theory.  If  it  cannot  be  said  that  we  have  enlisted  in  the  National 
Research  Council  every  man  that  is  a  leader  in  science  wo  are  approxi- 
mating that,  for  we  are  adding  new  men  every  day.  We  have  a  leader 
already  in  every  chief  branch  of  science. 

TheNationai  Academy  wliich  organised  this  movement  last  Apri',  at 
the  request  of  the  President  of  the  United  States,  did  so  in  pursuance  of  its 
duty.  The  Academy  was  established  by  Act  of  Congress  during  the  Civil 
War  with  the  stipulation  that  the  services  of  its  members  must  be  avail- 
able to  the  national  Government  without  charge.  Durmg  and  since  the 
(!ivil  War  the  Government  has  called  upon  it  on  some  60  different  ocea- 
sions,  the  most  recent  being  to  conduct  a  critical  geological  investigation 
of  the  slices  in  the  Panama  Canal.  President  Wilson  has  now  called 
upon  it  for  this  new  and  important  service  to  the  countiy. 

The  first  thing  on  our  programme  is  to  imdertake  at  once  a  national 
register  of  research,  wliich  will  include  an  inventory  of  equipment  for 
research  in  all  the  general,  educational.  Governmental  and  privately 
endowed  institutions. 

Another  important  problem  which  wo  have  already  taken  up  is  the 
determination  of  the  best  proiess  for  the  produt^tion  of  nitric  aciil.  The 
Goveniment,  as  is  known,  has  aiiprojiriated  8:^0,000.000  for  the  produc- 
tion of  this  acid  which  is  invaluable  for  the  manufacture  of  explosives  and 
for  fertilisers,  and  it  has  asked  our  aid  in  detemiining  the  best  process. 
The  nitric  acid  supplv.  which  has  come  to  us  almost  entirely  from  the 
nitrate  beds  of  Chile."  though  still  available,  is  procurable  only  at  high 
prices,  which  have  been  raised  by  the  war,  and  in  the  event  of  this  country 
ever  being  at  war  it  would  bo  a  serious  handicap  to  have  to  rely  on  a 
nitrqto  supply  that  was  soveral  thousand  miles  away.  There  are  now- 
many  processes  being  tried  in  foreign  countries  for  the  manufacture  of 
nitric  acid,  by  taking  it  from  tlio  air  and  from  waste  products,  and 
which  of  those,  .^ome  of  which  are  scarcely  known  \\en\  is  the  best  adapted 
for  our  ))urposes  «-ill  bo  the  object  of  this  rc.search. 

Another  item  will  be  an  exhaustive  study  into  the  processes  for  the 
ninnufiu:ture  of  ojitical  and  chemical  gla.s.ses.  which  heretofore  have  come 
entirely  from  Germany. 

Dr.  Halo,  who  is  a  director  of  the  Mount  'Wilson  Solar  Observatory, 
called  attention  also  to  the  jiersonncl  of  the  Council.  Medicine,  for 
example,  is  represented  by  Dr.  William  11.  Welch.  President  of  the 
National  Academy  :  by  Major-Gcneral  William  ('.  Gorgas,  Surgeon- 
General  of  the  United  States  Army  ;  Dr.  Simon  Floxner.  director 
of  the  Rockefeller  Medical  Institute:  and  Dr.  Victor  ('.  Vaugh.in. 
past  president  of  (he  American  Medical  Society;  biological  .science 
by  Dr.  Edwin  (1.  Conklin,  Profcs.sor  of  Zoology,  Princeton  I'niver- 
flily  ;  chemistry  by  Dr.  A.  A.  Noye.s.  of  Massfuchusetls  Institute  of 
Technology,  and  Dr.  L.  H.  Raekeland  ;  physics  by  Dr.  A.  A.  Michel- 
son,  of  thi-  University  of  Chicago:  and  electricity  by  Prof.  M.  L 
Pniiin.  of  Cohimliia  University.  These  branches,  with  the  excep- 
tion of  medicine,  are  in   tin-  nvilie   of   pure  s.Meine.      I'l-eognising, 
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however  that  the  practical  applications  of  the  prmciplesjwhich'the  date  to  about  47  per  cent.    The  only  trouble  experienced  had  been  in 

pure  scieatists  discover  rest  largelv  with  engineers,  there  is  a  strong  connection  with  the  formation  of  a  deposit  which  choked  the  pulverisei-s. 

^                             t„         .u       ~     ."       „■„„„-? ^„„;<>t;o~      rionions  No  troube  had  been  experienced  with  the  exhaust  valves  or  with  the 

repre^ntation    from    the    great     engineermg    soc.etie^^   Clemens  ^^^^^  ^^^^^^      ^^  also  stated  that  he  had  tried  on  another  engine  a 

HerKhe!,  President  of  the  American  Society  of   Cml  Engineer^  ,  mixtuie  of  thi«e  parts  cf  tar  oil    o  one  of  crude  oil.     The  engine  had 

JohnJ.Carty,  chief  engineer  of  the  American  Telephoned;  lelegraph  knocked  rather  heavily;    but  at  thK^e-ipiarters  of  full  load,  and  with 

Co.;  Gano  Dimn,  President  of  the  J.  G.  \Miite. Engineering  Corpn.  ;  fairly  continuous  nmning  no  further  troubles  had  been  experienced. 


C.  E.  Skinner,  director  of  the  research  laboratory  of  the  Westing- 
bonse  Company  ;  and  Dr.  W.  R.  'WTiitney,  director  of  the  research 
laboratory  of  the  General  Electric  Co.,  are  among  those  who  will 
represent  the  engineering  side  of  the  Councifs  work. 

The  important  militarj-  aspects  will  be  presented  to  the  Council  by 
Major-General  William  Crozier.  Chief  of  Ordnance  of  the  U.S. 
Armv  ;  by  Lieut. -Colonel  George  O.  Squicr,  Chief  of  Aviation  of  the 
I'.S.  Army;  and  Chief  Constructor  David  W.  Taylor.  U.S.  Xavy, 
will  represent  other  phases  of  the  militarj-  problem.  Other  branches 
of  the  Government  are  represented  by  Dr.  S.  W.  Stratton,  director 
of  the  National  Bureau  of  Standards ;  Van  H.  Manning,  director 
of  the  Bureau  of  Mines  ;  Prof.  Chas.  F.  Marvin,  Chief  of  the  United 
States  Weather  Bureau. 

Other  racmfierK  of  the  Council  are  Dr.  .lolm  A.  Brashear,  of  Pitts- 
burgh ;  Dr.  W.  F.  M.  Go.'is,  Dean  of  Engineering,  University  of 
Illinois:  Dr.  William  H.  Holmes,  curator  Unite<l  States  Xational 
Muaeom ;  Dr.  W.  W.  Keen,  President  American  Philosophical 
Society ;  Prof.  E.  C.  Pickering,  director  of  the  Harvard  College 
Obaen-atorj- ;  Sir.  Charles  F.  Rand,  President  I'nitcd  Engineering 
Society  :  Prttf.  Thcmlore  W.  Richards.  Harvard  University  ;  Prof. 
Sljllikan.  of  the  I'niversity  of  Chicago  ;  Mr.  Ambrose  Swasey,  of 
'"leveland  ;  Dr.  Elihu  Thomson,  Swampscott,  Mass.  ;  Dr.  C.  R. 
Van  Hi!*.  Prc-iident  of  the  .American  Association  for  the  Advance- 
mpnt  of  .Viencc  ;  Dr.  Charles  D.  Walcott.  secretary  of  the  Smith- 
(onian  Institution  ;  Dr.  J.  M.  Coulter,  Professor  of  Botany  at  Prince- 
Ion  Univeniilv. 


He,  however,  did  not  favour  the  use  of  mixtures  of  tar  oil  and  crude  oil. 
There  was  some  risk  of  mis-firing,  and  there  was  a  difficulty  in  securing 
complete  mixture  of  the  two  classe  of  fuel  oil. 

Mr.  W.  A.  TuKXEtLL  stated  that  he  had  worked  a  Diesel  engine  on 
tar  oil  with  a  slight  alteration  to  the  flame  plates,  and  he  had  obtained  a 
saving  of  about  50  per  cent,  in  fuel  costs.  He  had  not  noticed  any 
corrosive  effect  by  the  tar  oil  on  the  copjier  pipes  or  brass  fittings. 

Purther  information  of  the  subject  of  actual  exiierience  in  the  use' of 
tar  oils  was  given  by  Messrs.  F.  W.  Strickland,  J.  Broadhtjkst  and 

W.   Fen  NELL.  :    • 

Mr.  Napiek  Prentice  strongly  urged  that  on  national  grounds,  as  well 
as  in  their  own  interests,  Diesel  engine  users  should  contiue  to  endeavour 
to  make  use  of  home  products  of  fuel  oil  to  the  greatest  possible  extent 
in  preference  to  fuel  oil  imported  from  abroad. 


DIESEL  ENGINE  USERS'  ASSOCIATION. 

The  lirxl  of  the  iiiiiuniii  niit'tiiigs  of  the  l):csel  Kiigine  I  scrs 
AjMociatxin  after  the  Humnier  reic.ss  wa.s  held  on  Octoher  20th. 
Aftt-r  lh«'  eli^tion  ah  nieniU-ni  of  the  .Association  of  several  engineers 
having  the  i-ontml  of  Die»el  engine  jilunt,  certain  resolutions  were 
fanard  providing  for  alterations  and  additions  to  the  rules.  From 
the  rnd  of  the  ( urrent  year  an  entrance  fee  of  one  guinea  is  to  bo 
<  li«r|{nl  to  nil  new  memliem  elected. 

To  luM't-  the  denuind  which  has  arisen  in  many  quarters  for  copies 

' '  ''         '  I'l  of  the  general  information  and  data 

niviHion  Iiiih  Leen  made  for  a  class  of 
riler.i."   who  niUMt   be  duly  accepted 
'O  I  '  '■ri^Hl  of  IndividualH  or  linns  who  are  not 

H"  '4iip,  ;ui<l  who  wdiild  be  entitled  to  receive 

ll>'  '  ■!  on  payiiierit  of  a  sum  of  miu  guinea  per 

aJ>'  Miild  nut  In-  entitled  to  attend  the  lileetingH  of  the 

A«  •  ;.i  liy  Jijecial  invitation  of  the  ConnnitleU),  neither 

»■  'My  voici-  in  the  control  of  the  Asuociiition.     "  Sub- 

"  '  '   any  time  wnd  comniunications  (o  (he  honorary 

••■    •  ■    •liropiiiion  r>f  the  Committee  liiey  are  of  Hiidicienl 

K""-'d  '■  ••mmunicationii  may  Ic  read  and  dixcusMed 

•t  •  mrr'  intion. 

.,,,,.-.r«<iR    KxrUlHKlKM    AND   Tllonil.KS. 

I '■    '  <.riitniiire  pfrwiiteil  A  re|»irl  on  the  Mulijoet  of  explosionH 
■  '■    ■  ■  !■      m  und  on  llie  various  IroubleK  e.\|.erieiiced  wilh  air 

•'■  I'lg  »|.e<  ml  referenft-  In  the  accident  which  oi'curred 

»'  .■  ilation  o(  the  Smithliclil  .Markelx  F.Ieriric  Supply 

•"  ■ 'ruiiry  liml.     Alirr  ducuwiioii  on  cortuin  points  this 

rT|»iii  m^-t  viiifitrti  by  ihn  Aiwiciatirin,  und  it  in  in  due  courne  to  to 
|«1ninl  mmI  )  irculatml  atnouK  thn  menib<>ni. 

T**  OiL»  *i  ¥\  r\.  roll  Imkiki,  RststMn. 

Mf.  NuMltl  I'aKXTi'  BKByi-  lurtlirr  InfMniialinn  In  i-onnwition  with  the 


k|/t>'< 


I- 


.1  ,.).   I.vl   1. 


inwlo  I/)-  llif  Hn(Ii.ll.  K 
•  •ii«|»-n«|i<n  for  the  •' 
.i«-l|"ti  With  IImmi- 
dial  iju  iioltimni  ifi 
Mrd  by  B  i,utonini<  ■ 
I'.  Ii«wt>v»r,  Inn  ii»|» 
■i.'    liUiiiK  o|  ony  )i, 

••  uot  lliiiik  It  woii.d  U 


PATENT   RECORD. 


SPECrFICATIONS  PUBLISHED. 

The  toUowini  abstract  Irom  some  ot  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburm,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  git/en  in  brackets  alter  the  title. 
1915  Specifications. 
12,193  WooDHOusE.     Insulators  for  electrical  resistances  and  conductors. 
12,404  Datzevitch.    Telephone  systems. 

13,614  Morse  &  Indo-European  Telegraph  Co.     Electric  selective  devices. 
13,801  Thury.     Regulation  of  dynamo-electric  machines  in  continuous-current  Supply 
systems  for  "series  "operation.     (16/6/15.) 
An  exciter  is  provided  whose  field  is  differentially  excited  by  the  line  current  and 
by  a  current  derived  from  a  source  of  substantially  constant  voltage  :  the  exciter  is 
further  excited  by  a  compounding  coil  whose  effect  depends  upon  the  voltage  obtain- 
ing across  the  terminals  of  the  machine  to  be  excited,  with  or  without  an  adjusting 
rheostat  for  the  said  compounding  coil. 
13,902  Naamlooze  Vennootschap  de  Nederlandsche  Thermo-Telephoon   Maat- 

scHAPPij.     Thermic  telephones.     (26/4/15.) 
14,043  Parker.     Electric  bath  blanket, 

15,471  Hanson  &  Cox  &  Co.     Apparatus  for  adjustably  holding  X-ray  tubes. 
16.694  Railing  &  Anoold.     Electric  arc  lamps. 
17.185  Foster.     Thermo-electric  couple. 
17.330  Newman.     (Newman.)    Sparking  plugs  for  internal-combustion  engines. 

1916  Specifications.  ' 
1,724  Clarke,  Chapman  &  Ck>.  &  Harris.     Electric  resistances.    (4/2/16,)     101,498. 
A  resistance  unit  in  which  the  resistance  conductor  is  threaded  in  rov/s  through 
holes  arranged  in  parallel  rows  in  a  thin  insulating  base  of  mica  or  the  like  in  such 
wise  that  similar  stitches  result  parallel  to  one  another,  but  extending  obliquely  to 
the  rows  of  holes. 
3,817  Soc.  Anon,  des  Etablissements  L,  Bleriot.     Explosion  en<;ines  coupled  to 

dynamo-electric  machines.     (10/4/15.     Addition  to  11.566/15.)     100.268. 
7,100  Automatic  Telephone  Mfg.  Co.    Telephone  systems.     (19/7/15.)     100,941. 
e,754  iGRANic  Electric  Co.    (Cutler-Hammer  Mfg.  Co.)     Means  for  controlling  and 
regulating    electric    motors.    (28/l/lfc,     Divided    application   on   1,374/lfc.) 
101,523. 
Relates  to  means  for  controlling  an  electric  motor  comprising  a  main  switch  for 
controlling  the  continuity  of  the  motor  circuit,  a  plurality  of  electro-responsive 
accelerating  switches,  each  having  a  series  operating  and  a  series  lock-out  winding, 
and  means  including  a  shunt  lock-out  winding  to  co-operate  with  said  series  lock-out 
winding  for  controlling  said  switch. 


APPLICATIONS  FOR  PATENTS 

Note. — The  undermentioned  Applications  {except  those  marked  t)  are  not  open  to 
public  inspection  until  alter  acceptance  ol  Complete  Specifications.  Those  marked  *  art 
open  to  inspection  12  months  alter  the  date  attached  to  them,  il  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  ol  communicators 
ol  inventions.  When  complete  Speci/icalion  accompanies  application  an  asterisk  is  affixed. 
Septomlcr  18,  1916. 
13,198  Cox,     Fuses  or  culnul.-; 

13,213  Kapferbr  *  "^  -    «■:   >.  AiTKA.     Power  transmission  apparatus. 
13,221  RioHON.     '*•  '•  II  for  magneto  contacts. 

13,235  Brandt.     !  ^ric  lamps.    (18/9/IS,  France.) 

13,237  HAariNov  -.m. 

13.251  Withers  (u :.y. 

SoplomlxT  19,  1916. 


13,269  Austin,  Cohen  &  Squibr.    Elccui 


V  .Supplv  Co. 
wnruf  t),e 
"1  ill  Jtiiwel 

'  i"ll    fijlduld 

.Since  (be 
■   ..(laruilK 
,  I'urnlii"  bud 
Mlvi<*nlile  Ihiil  Imm 


•'  '  111  <"imr.  Ii«.ii  Willi  Ihn  Mloplji'ii  <d  the 

"■  i1'    |V.,,t        II.     „„,   ,„,«.  e(Te,tiii((   u 

••  (  tnroik 

M.n.Knpil.,1 
Jf'  ■    ..'  W-rtliinK. 

Th«    ".viT.i    I-     l^rX    ..   =•       .11.,,,., I    1   ^      11    „.^    1^,    ,   ,1    ,„    iliy,    ,„„„„„,    ^,H, 

kU>al  lU  |*f  c*nl.  «/l  cnxk  oil  |oi  tho  i({nitMi  t;h»fv«  »mt>uiileU  up  »o 


13  ?77  A'r 


U,M*  biAb 

nnu  Cha: 


13,390  I 
13,422  l< 

13,439  Sl'i.  1    iiru       ri 
13,443  AmschutiIiCo, 


ft  E.-'"il'f;     Trio: 


.iriallln 


pliv. 


H.-l. 
Sopli 


r.  ;;ystem. 

wires,     (15/12/15,  France.) 
>;..    (21/9/15,  France.) 
,.  I  1  >ne  transmitting  apparatus, 
diiir.t collecting, ««:., devices.  (8/ll/IS, France.) 
nbci  20,  1916, 

i.incnt  ways. 


ichlnes.    (22/9/15.  Germany.) 
22,  1916. 


Wakd  k  RaiAV  Automatic  TaLsriioNB  Qo.      Automati 
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an  unique  opportunity  for  uniting  the  Empire  for  the  common  good  of 
all  oiviliseTl  nations. 


COMMERCIAL    TOPICS. 


The  Excess 
Profits  Tax. 


As  already  notified  in  these  columns,  the  electric 
supply  companies  of  the  country  are  appealing 
to  the  Board  of  Referees  on  the  grovuid  that  as  a 
class  they  are  entitled  to  special  consideration  on  account  of  the 
limitations  and  restrictions  imder  which  they  are  working,  and  the 
fact  that  in  the  early  stages  of  the  undertakings  it  is  inifMssible  to 
earn  an  adequate  return  upon  the  capital  expenditure  involved,  it 
being  necessary,  in  fact,  at  all  times  to  expend  money  in  advance  of 
adequate  return.  The  petitioners  clami  an  increase  in  the  Ktatutory 
percentage  allowed  by  the  Finance  (No.  2)  Act  of  1916.  The  interlocu- 
tory meeting  was  held  recently  before  Sir  Charles  Renshaw,  chairman  of 
the  Board,  at  which  the  course  of  pi-cccdnre  and  certain  princijjlea 
were  settled.  Mr.  H.  B.  Renwick  is  representing  certain  London 
electric  supply  coni|ianies,  and  a  large  number  of  provincial  under- 
takings, and  Mr.  W.  F.  Fladgate  is  representing  otlior  London  under- 
takings ;  together  practically  the  whole  mdustry  will  be  represented. 
The  result  will  be  awaited  with  great  interest  by  the  industry,  ais  a 
matter  of  important  principle  is  at  stake,  and  one  which  cannot  but 
affect  the  (inaneial  position  of  sup))ly  undertakings  in  tlic  future. 


The  British 

Empire 

Producers' 


to   iKIVe   l..'r,| 

was  iin.il.lr  tM 
Parker,  el, am 
upon  an  euoni 
the  world.     II 


Tliis  association,  which,  as  our  readers  will  re- 
member, was  launched  imder  the  patronage  of 
the  Rt.  Hon.  W.  M.  Hughes,  Prime  Minister  of 
.      .  the     Australian     Commonwealth,     some_  eight 

Organisation.  jj^qjj^^Jjj,  r^^^^  gj^ye  a  huuheon  in  London  on 
Tuesday  last  to  wish  God-speed  to  two  oversea  members,  Messrs.  E. 
Saunders,  of  Soutli  Africa,  and  H.  E.  B.  Young,  of  Australia.  The 
function  was  jffesidcd  over  by  Sir  Henry  Birchenough,  K.(!.M.(J., 
and  was  attended  by  a  large  number  of  manufacturers,  merchants 
and  traders. 
The  Rt.  Hon.  William  F.  Massey,  Prime  Minister  of  New  Zealand,  was 
esent,  but  owini;  to  an  unexpected  call  to  the  Front  ho 
(tend.  In  a  letter  which  was  read  by  Mr.  C.  Sandbaeh 
M  of  the  orgaiiisation.  lie  said  that  wo  am  now  entering 
,ie  contest  with  (ienuauy  f.ir  llie  .eeovei-y  of  the  trade  of 
thought  that  i-.iih  seel  ion  of  tlir  Mnqrire  should  act  for 
itself,  and,  speaking  for  New  Z<Mland.  lie  luoiuised  dial,  during  the  pie- 
sent  generation  at  any  rate,  no  purchases  would  lie  made  from  any  Ger- 
man. Thero  was  an  immense  opening  for  thi^  development  of  the  ro- 
sources  of  the  Empire,  and  even  if  a  self-.ontained  Kminie  were  not 
]ios»il)le,  with  free  trade  within  the  Envpire,  there  might  he  preferential 
arrani'einents  between  the  Home  Co.untn',  and  the  ("olonies  and  the 
Allied"  nations.  He  staled  that  arrangements  had  been  made  ui  New 
Zealand  to  pla.e  .1.(1(10  disehiii-^ecl  sekliers  on  the  land,  and  several 
hundreds  of  these  twn  had  already  taken  up  their  allotments. 

Mr  F  R.  DuKNi'OKT.  ehairnmn  of  the  H.K.A.M.A.,  icplying  to  the 
toast,  of  "  l-jiqiire  Production,"  said  that  it  was  of  little  use  to  dwell  on 
thi'  slri.r-tsightedneas  of  the  past.  Now  wa,s  the  time  to  co-operate,  and 
his  Assoeiation  had  set  a  useful  example  in  joining  the  British  Empire 
IVoduc^crs'  Organisation,  with  the  ohjeet  of  allllliating  producing  m- 
leivstH  He  apiiealed  for  goodwill  as  between  employei-s  and  employed. 
and  urged  that-  manufaeturoi's  must  not  be.  afraid  of  high  wages,  provided 
t  hey  were  fully  earned.  Payment  by  results  was  ft  good  plan,  (ind  would 
ensuii^  produetion  at  ixiasonahle  cost. 

Mr  ,1.  A.  Skddon.  pastpivsidcMit  of  the  Trade  Union  (  ongross  iriikc  iv 
stirring  spiH.eh.  in  whi<-h  ]w  urged  uiion  eniplo.vej-s  the  elaims  of  labour, 
and  th.^  inereasing  nee.l  which  had  arisen  out  of  lire  stress  of  the  war  for 
iniiiroved  illations  h.-tween  the  two  parties.  The  old  feud  bt'lwceu 
capital  and  labour  should  cease.  The  war  had  awakened  us  to  the  fa.t 
thttt  wo  had  been  abusing  and  no    k  ing  the  Euipire,  and  tlio  present  was 


Idle 
Machinery. 


The  Minister  of  Munitions  has  set  up  a  Central 
Clearing- hou.se    Organisation   for   tracing   and 
registering  machinery  which  is  idle  or  about  to 
become  idle. 

The  Organisation  will  endeavour  to  ensure  that  contracts  placed  by 
the  Ministrv'  are  directed  towards  any  unoccupied  manufacturing  capacity 
which  iriay  exist  in  the  eountrj'.  It  is  also  desired  to  place  engineering 
mnir.e  \>t-  who  have  suitable  facilities  for  particular  supplies  in  touch 
Willi  I  he  Ministry  and  with  other  Government  departments  requiring 
the  se  supplies,  and  to  help  contractors  who  are  able  to  undertake  addi- 
tinnal  or  more  suitable  work  now  or  at  a  future  date  to  maintain  con- 
tinuous employment  of  their  machinerj'  and  labour.  Manufacturers 
|i'>  I  ,  ni'^  i-lle  resources  and  desiring  to  be  placed  in  touch  with  Govern- 
in  ,  lii  I,  ting  departments  are  invited  to  communicate  with  the 
:-house,  Ministrj-  of  Munitions,  Northumberland-street. 


Londo 


Industrial 
Relations  after 
the  War. 


It  is  announced  that  important  proposals  for 
the  adjustment  of  industrial  differences  and  for 
hannonising  the  relations  between  employers 
and   employed   form    the    subject    matter   of 

negotiations  now  proceedmg  between  the  Parliamentary  Cominittco 

of  the  Trade  Union  Congress  and  the  Employer.?'  Parliamentary 

Committeei 
Tho  Government  have  been  asked  to  a.ssist,  and  a  deputation  (o  a 

responsible  Minister  is  being  organised.     According  to  report,  the  pro- 


posals in  lie 
Menilii  I 
Gom|iul 
Coin|iu! 
Nore.li; 
Comii! 


lli-r 


111  are  : — ■ 

ade  union  to  be  compulsory  on  all  workers. 

ii-s  working  week  in  every  occupation. 

111111  waL'r  iif  :!0s  for  all  adult  workers. 

r-riii  \v  a-jr-  ur  increase  in  working  houre. 

Mill  li\  (luiilnxri-s  of  trade  unions  and  of  agreements 
entered  into  between  the  unions  and  employei-s'  associations. 
^    State  unemployment  pay  for  men  and  women  out  of  work. 

Settlement  by  unions  of  conditions  of  women's  labour  after  the  war. 
Th(!  movement  is  a  result  of  a  resolution  passed  at  the  recent  Bir- 
mingham Trade  Union  Conference,  and  it  Is  hoped  to  arrive  at  a  settle- 
ment which  will  run  for  at  least  three  yecr;  as  an  experiment. 


New  Enemy 
Trading  Bill. 

Robert  (Veil.      'I'l 


A  new  Bill,  cntit  li  d  the  Trading  with  the  Encn  y 
and  Export  of  Frohibitcd  Goods  Bill,  has  bc(  n 
introduced  in  '.he  House  of  C>  nimons  by  Lc.id 
Bill  seeks  to  cni.ct  that  for  obtaining  any  licence, 
authority  or  a|>proval  for  any  triinsactiou  or  matter  under  or  in 
connection  with  any  Proclamation  or  Act  relating  to  traduig  with 
the  enemy,  or  for  obtaining  a  licence  to  cxjiort  any  goods  the  ex- 
liortation  of  which  without  a  licence  is  prohibited  under  any  Pro- 
<:lamation  or  Order  in  or  of  Council,  any  person  who — 

(a)  Makes  or  presents  any  declaration  or  statement  or  representation 
which  is  false  in  any  material  particular,  or  (6)  imulucos  a  guarantee 
eertificato  or  undertaking  which  is  false  in  any  material  particular,  or 
has  not  been  given  by  tho  pereon  by  whom  it  puriiorts  to  have  been  given, 
or  which  has  been  in  any  way  altored  or  tampered  with — 
shall  be  liable  on  summary  conviction  to  a  line  not  exceeding  £i'()0. 
or  altcniutively,  in  the  ca'.sc  of  goods  for  export,  treble  tlie  value  of 
tho  goods,  or  to  imprismment  with  or  without  hanl  labour  for  a 
tenn  not  exceeding  three  montho,  or  to  both  such  fine  and  im- 
prinonment,  unh^ss  he  proves  that  he  had  taken  nil  rt<asonable  steps 
to  ascertain  the  truth  of  the  iitatements  made  or  eontiiiiicd  in  any 
document  so  jircseuted  or  produced  or  to  satisfy  himself  of  the 
genuineness  of  the  guarantee  certificftle  or  undorlakiiig. 
The  Bill  wu'j  read  a  second  time  on  Tuesda\'. 
•        »        *         • 
.Tiidging  by  the  latest  ivtunis  tho  export  (r«(h' 
American  ^^j  ,1^^,  l'.,S.A.  is  still  increasing  at  a  rapid  rate. 

Exports.  ,|j   ,\„g„„,  ,i,p  foreign  tnulo  ivaelied  a  total  of 

S")IO.(Hll).(l(HI.  or  S'fo.""l"-tHI(l  higher  than  the  i)revious  iveord  es- 
tilblished  ill  May  hvsl,  and  St.-).()(M).0()l)  above  the  total  for  .lune. 
■  Vmiiorls.  however.  deererUsed  (o  Sl>.»'.>.il>(>,(HK).  or  S+-.(KH)(l(U»  less  than 
in  .hit"',  the  n-eoixl  month.  The  favourable  trade  bnlmiee  for  Auuust 
was  s:ill.OIO.tHIO.  compiired  with  SI  l!>.l'IHI,(IO(t  for  the  smiie  period  ot 
l!)ir,.  and  Wxr  import  balanen  of  .S\!1.(MH),(K>0  in  1H14. 

The  exports  for  (he  vear  ending  August  were  $4,750,000.0(11).  an.l  lb« 
imporl.s  S2,;t<«l.(KM>.(KM),  both  letaU  Indiig  far  alKivo  (hose  for  a  suuilar 
lieriod  of  »ny  pivvioua  J  ear, 
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^^.      ,  c    t  ^  replv  to  a  question,  the  Premier  (Mr.  Asquith), 

Decimal  System.  ^^^^^^  ■^y^^^  ^j^^  qupj^tj^jj  (,f  the  iutroduction  of 
the  decimal  sy.-tera  of  coinage,  weights  and  measures  is  a  ver>-  cora- 
plei  one.  and  he  L«.  therefore,  unable  at  present  to  hold  out  any  pros- 
pect of  legislation  with  regard  to  it.  This  reply  will  be  read  with 
regret  by  the  numerous  and  increasing  body  of  advocates  of  the 
metric  system  in  this  country. 


PARLIAMENTARY  INTELLIGENCE. 


Siemens  Bros.  *  Co.  (Ltd.)— In  the  House  of  Commons  last  week 
Mr.  <;i:o.  Terkell  asked  whether  the  enemy -owned  shares  in  this  com- 
pany had  yet  been  sold  by  the  Public  Trustee  ;  if  so,  to  whom  and  for 
what  j>ri< 


In 
mv 
.U-- 

^h..• 
^•h^irt: 


-Mr    I'i-.KT^MvN  sAid  :    I  am  considering  in  consultation  with 
l.ritish  firms  or  classes  of  firms  to  whom  it  is 
•  thcelectrical  industrjof  the  countr>- that  the 
,   «'o.  (Ud.)  should  lie  sold.      I  hope  this  will 
,i-    ;,!■  !.  .lU'i  ilif  Puhlir  Trustee  will  then  be  in  a  position  to 
(h-al  with  the  -li.in-^  wliiih  have  Ixfri  vested  in  him. 

BegistTai  ion  of  Business  Names  BilL — This  bill  was  read  a  second 

timf  in  th'-  H"u-»-  "f  <'i'niini'iis  on  TiKsday. 

Prevention  of  Cormption  Bill. — This  bill  was  read  a  second  time 
ID  Ibe  HouM-  "f  ( ViniMx'M-  "M  Tiioday.  and  committed  to  a  Committee  of 
UtR  wbotr  Hou-v. 


IMPORTS    AND    EXPORTS  OF  ELECTRICAL 

MANUFACTURES. 

From  UuU  Jl,  1916,  to  Oct.  -Jl,  1916. 

IMPORTS. 

—       .-.--=-  ~.  .    .    --rated.  22  ^kgs. 

E!k  carbons.  10  cases. 

.  €713.  irsul.-tiriR  tape,  65 

'"  ■  •  '•■-      "-"snd:    Elec- 

■1.    Ja^ar  : 

■  r .     France  : 

.'-■numerated 


eJ.  81  pkss. 


EXPORTS. 


:nattiincry. 

■  i1e-i..''8V.. 

El-c.  Ia-.p3, 

.  -I      liiirnumeratcd, 

liuktd .    Ufienunieratei,  CIS. 


ateriol.  £55.    Alfx- 


UnmumTitH, 


I  l«»       Pari-  ■      ei-'c. 


'ORtlQN  OOOOS  Kluly  fulil  Mul  (rto). 


BUSINESS  NOTICES. 

Dissolution  of  Partnership.— The  partnership  heretofore  subsisting 
between  Roger  Stepiieiison  .Ubert  Drewer  and  Chas.  Rodier  Curtis, 
carrying  on  business  as  electrical  consulting  and  contracting  engineers, 
at  27.  Chancery  lane,  in  the  City  of  Westminster,  under  the  style  or 
firm  of  Drewer,  Stephenson  &  Co.,  has  been  dissolved  by  mutual  con- 
sent as  from  Oct.  14,  i91(i.  Debts  due  to  and  owing  to  the  late  firm 
will  be  received  and  jjaicl  by  Albert  Drewer  and  Charle.s  Rodier  Curtis, 
who  will  cuntiniie  under  the  same  title. 

Patent  Development. — The  owiiers  of  British  patents  Nos. 
8,901,  IStll,  21.281  1912  and  22,723/1903,  relating  to  ■'Electric 
furnaces,"  desire  to  enter  into  negotiations  for  the  development  of 
the  patents  in  this  couixtry.  Applications  to  Messrs.  Abell  &  Imray, 
patent  agents,  29,  Southampton-lmildings,  London,  W.C. 

Also  the  proprietors  of  patents  Xos.  24,702/1908  and  24,708/1908, 
for  ■■  Improvements  in  and  relating  to  electric  fusible  cut-outs  "  and 
for  ■■  Improvements  in  seal  fastenings,"  desire  to  enter  ijito  arrange- 
ments for  developing  same  m  this  comitry.  Ai)plications  to  Messrs. 
Haseltine,  Liike  &  Co..  patent  agents.  28.  Snuthampton-lHiildings, 
Chancery -lane,  London.  \\.<'. 

LIQUIDATIONS,  &c. 

The  liquidator  (Mr.  H.  E.  Burgess,  33,  Caro.\  -street,  London, -E.G.) 
of  the  Electro-Steel  Foimdries  (Ltd.),  Bootli-street,  Darlaston,  has 
been  relea.sed. 

A  meeting  to  receive  an  .account  of  the  wii«ling-up  of  the  Electrical 
Oil  Refiiu-ry  Co.  (Ltd.)  (in  vol.  liq.)  will  be  held  at  29,  tJreat  St. 
Helens.  London.  K.C.  on  Dec.  4. 


•;><u.r*ta»-t«     ami    >tn>Uira|  m^trtiJttm.- 


'  liirnn  imilnr  ths 
la  ilrwrilii<d   n» 


I 

ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Belfast.-  -Tlie  Traunvays  ami  Kleclii.ity  (onimittee  lia.s  liecn  con- 
sidering the  increased  demands  ujHtn  the  electricity  department,  and 
the  Council  are  recommended  to  authorise  the  committee  to  take  up 
again  tlic  question  of  the  extension  of  the  ])lant  and  mains,  and  to 
submit  a  complete  scheme,  part  of  which  could  be  put  in  hand  as 
soon  as  the  necessary  Treasury  sanction  to  the  e.xpenditurc  involved 
could  be  obtained. 

The  committee  also  approved  of  a  ciivular  being  sent  to  the  existing 
users  of  electricity,  thanking  them  for  the  manner  in  which  they  had  met 
their  request  last  year  in  reducing  their  demands  between  4  o'clock  and 
a.'M  p.m.  during  November  and  December,  and  asking  them  to  make  a 
similar  nHluction  this  year. 

Bradford. — The  Guardians  are  to  extend  the  electric  mains  for 
sliiiiling  the  whole  of  the  laiuidry  and  garage  block. 

Dewsbury.-  Last  week  the  Electricity  and  Tramways  Committee 
reported  that  the  electrical  eiighieor  (Mr.  R.  H.  Campion)  had  jn-e- 
pared  estimates,  amonntuig  to  .t3.j,800,  based  on  pre-war  prices, 
for  the  extension  of  the  electricity  works,  the  prineiiial  iteni!)  being  : — 

Two  2,000  Uw.  turbo-aUcrnalors  and  coiulon.sers,  £14,000;  two- 
.WO  kw.  rotary  converters,  £4,000  ;  two  2ij0  kw.  ditto,  £l,2riO  ;  swileli- 
boiird,  £l,(i(l(l":   .ablcs,  £8,400. 

Mr.  Ciimpii.n  also  staled  that  when  the  load  exceeded  2.000  kw.  there 
would  be  an  extra  boiler  required  at  n  cost  of  £3,000,  an  adilitional  cixiling 
lower  £2,0011  aixl  coal  conveyors  £I..TOO. 

In  coiiipliann'  with  llie  request  of  the  L.ll.  Honrd,  th"  lioroiigh  sur- 
veyor (Mr.  11.  Dcarden)  has  pre]«\red  ii  return  of  the  works  projiosiHl  to 
beexeeutdl  aftertlic  war.  The  return  includes £42,,'J00onlhcel(H-tricity 
wiirkH  find  £2, 10.5  for  triimwnvH  extensions, 

London  County  Council.  The  Finance  CommiUee  reported  on 
Tuesday  I  bat  llie.v  liiut  niiide  ii  loan  of  £3,728  to  Matter.sea  Ronnigli 

I'l il  for  elcclricily  supply  |)Ur|ioses.  £l.2(iO  for  IniildingH,  £2,3(18 

f<n-  plant  and  £100  for  mains  ;  iind  of  £().'>(l  to  Hamnu-rsniith  Coimeil 
for  purchase  of  a  siO-. 

Tlie  Ili^hwaVN  Coiumitlee  stfttcMl  that  Ihey  had  tenninatc<l  ns  fixim 
.■\UK.  31.  101(1,  Ilic  anivcmentH.  dntcil  .Ian.  20.'aiid  Dec.  7.  191  1,  with  I  lie 
Loiidmi  Kli'clric  Snjiply  (Viin)n.  (Ltd.)  for  llic  .•-upply  by  lln'  rniMpaiiy  o( 
r'ji'i  triciil  cneniy  to  Ilic  tramways  siilistat  ion  jil  Lewisiiani.  In  ronnec 
(Mill  with  till"  hupjiiy  and  that  jtrovided  by  llie  company  to  CanilM'nvcIl 
anil  New  Ciiikm  miIi  hIuI  iouH,  they  had  iigiviMl  to  Hid  price  to  be  paid  per 
unil  an  frotu  April  I,  HMO,  to  be  inerKa.icd  prt>pcirl  jiiiiuti'lv  to  the  iiicn'a.'.e 
ill  llii>  I  ohI  iif  fuel  iibove  20h.  a  ton. 

Stalybrldge.  The  Slnl> bridge,  ll\d,.,  Dukintield  and  M<iim!oy 
■  louil  TraniwaVH  and  Kleclrielty  Ifoanl  baa  deeidecl  to  inerease  the 
<»piiiil\  of  IheTlwuni'H  Viilley  iilalion  from  9.(HM>  kw.  lo  I2.0(KI|>h. 

Walsall.  The  lii'W  I'leelrlcily  general ing  slalion  al  Hircliills  wa  i 
lorinidly  o|K'iied  on  Tiiefiduy  by  Iho  ehairman  of  Ihe  I'lieclrieity 
CoiniiiiMee,  ('qfUi.  It,  lliiywiird. 

West  Bromwich.  The  Kleelridly  CoiuiiiKlee  has  bad  under  eon- 
^'id>  I'll Hie  piTneiil  inelhod  ol  ilealiiig  with  removal  of  iislieH.  and 
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it  has  been  decided  to  erect  a,  runway  in  the  boiler  liouse  on  which 
the  body  of  a  sidc-ti))  wagon  ooukl  be  carried.  This  would  be  tilled 
with  ashes  in  the  Imilci-  house,  placed  on  truck  outside  and  carried 
on  a  light  railway  to  the  ash  mounds,  thus  obviating  any  re-handling. 

The  Committee  has  also  decided,  subject  to  the  usual  sanction,  to 
purchase  six  second-hand  side-tip  wagons  and  400  yds.  of  light  railway 
with  two  switches  for  £155. 

The  sales  of  current  during  the  quarter  ended  Sept.  30  amounlid  tc. 
£6,796,  compared  with  £5,870  in  the  corresponding  period  of  1915. 
GENERAL. 

Birmingham.— There  was  another  failure  in  the  supply  of  electric 
current  on  Friday  last. 

It  appears  that  soon  after  G  a.m.  there  was  an  accident  to  the  .switch. 
gear  at  Nechells  power  station,  and  a  workman  named  Cadman  was 
slightly  burned  on  the  head  and  neck.  The  supply  of  current  was  shut 
off  from  Nechells  station  to  a  number  of  important  consumers,  and  the 
demand  upon  the  Summer-lane  station  became  too  heavy.  After 
a  time  the  supply  to  some  of  the  works  was  <iut  oflf,  so  as  to  enable  the 
tramcars  to  be  run  until  the  workei-s  in  the  factories  and  business  people 
had  been  conveyed  to  their  destinations.  Then  the  current  was  cut  off 
the  trams,  and,  temporary  repairs  having  been  made  to  the  switehgear. 


Wolverhampton.— An  additional  war  bonus  of  3s.  per  week  is  to 
be  paid  as  from  May  1  last  to  aU  employes  of  the  CouncU  of  the 
classes  represented  by  the  Amalgamated  Society  of  Gas,  Mimicipal 
and  General  Workers  and  the  .Amalgamated  Association  of  Ti-am- 
way  and  Vehicle  Workers. 


stiind  to  the  factories.  The 
-I  nine  until  a  quarter  to  one, 
inr'ilii>ur.  Tliis  enabled  the 
>ir\ur   \v:\s   continued  until 

r'\  tlir  .liiiii  iilties  due  to  the 
liiit  tins  was  not  the  case,  and 


the  supply  of  electricity  was  gradual 

tramcare  were  stopped  from  10  miiiuti 

when  the  factories  ceased  work  for  (1 

trams   to   recommence   running,   ami 

shortly  before  three  o'clock.     It  was 

accident  would  be  overcome  by  that  1 1 

the  tramcars  remained  stationary  luitil  the  evening,  when,  the  day'.' 

work  in  the  factories  having  finished,  the  cars  were  once  more  in  a  position 

to  resume  their  journeys. 

Othe.  failures  of  tile  electric  supply  have  since  occurred. 

Hey  wood.  -The  Electricity  Committee  is  in  negotiation  with  the 
Roe  Acre  Dyeing  &  Felting  Co.  for  a  supply  of  e.h.t.  energy  for  their 
))remises. 

Linking-up  in  Yorkshire. — At  Leeds  en  the  25th  ult.,  there  was  a 
meeting  of  representatives  of  municijjal  and  com])any  owned  elec- 
tricity sup))ly  undertakings  in  Yorkshire,  in  order  to  give  further 
consideration'  to  the  proposals  of  the  Board  of  Trade  for  the  inter- 
connecticn  and  joint  working  of  the  undertakings. 

For  the  working  of  the  scheme  a  joint  committee  of  the  Municipal 
Electrical  Association  and  the  Association  of  Electric  Power  Companies 
had  already  divided  the  comitrj'  into  areas,  one  of  which  was  Yorkshire, 
and  had  suggested  the  establishment  in  each  of  a  local  committee  to  con- 
sider from  a  technical  standpoint  the  question  as  it  ajjplies  to  the  par- 
ticular area.  There  are  40  electricity  undertakings  in  the  county  {20  of 
which  are  municipally  managed),  and  rc|ircsentatiycN  from  :!.S  of  those 
were  present  at  the  meeting.  Mr.  Thomas  Roles  (the  Bradford  City 
Electrical  Engineer)  presided.  The  nieetinu  decided  upon  the  formation 
of  a  coimty  committee  to  obtain  the  necessaiy  information,  upon  wliieh 
they  will  report  to  a  la'cr  meeting.  The  committee  was  ap]iointed  as 
follows  :  Mr.  E.  Cross  (Rotherham),  Mr.  S.  E.  Feddcn  (Sheflield),  Mr. 
V,.  N.  Hefford  (Leeds),  Mr.  Jewell  (Yorkshire  (W.  Riding)  Klcctric  Tram- 
ways, Wakefield),  Mr.  S.  I),  .h'ncs  (Hatlc^xl  Mr.  H.  A.  Neville  (Wake- 
field), Mr.  E.  S.  Rayner  (Buncairi.  ivi ni  m-  also  Bamsley),  Mr,  T. 

Roles  (Bradford),  Mr.  H.  Wcblic  i  Kri.lii,  n  ,.  \li  (!eo.  Wilkinson  (Harro- 
gate), Mr.  W.  B.  Woodhousc  (\\c.,l,  \uiL.luir  lOlcctrie  Power  Co.),  with 
Mr.  W.  M,  Rogerson  (Halifax)  as  .secui-lary. 

The  Leeds  and  Bradford  (Jorporation  Electricity  Committees  have 
stated  their  willingness  to  consider  the  practicability  of  the  scheme  in  the 
West  Ridin.s,'  area.  The  linking-up  suggestion  is  not  a  war-time  measure, 
but  is  looked  to  as  a  method  of  promoting  economy  under  post-war 
reconstruct  ion  conditions. 

London  Municipal  Loans. — London  County  Council  lias  informed 
the  Metropolitan  Bor<High  Councils  that  the  rate  of  interest  charged 
by  the  Council  on  loans  to  local  authorities  is  to  be  raised  from  5  to 
6J  per  cent. 

Oldham.— The  Council  liave  unanimously  elected  Councillor 
Charles  Hardman,  cluiinuan  of  the  Electricity  Committee,  as 
alderman  for  St.  Paul's  Ward. 

Troon.— Negotiations  are  jjroceeding  for  a  8U])ply  of  electrical 
energy  from  Kilnuirnoek  to  several  consumers  in  the  Wood.  Troon, 
by  means  of  an  over  head  line. 

Walthamstow.— Two  days  pay  is  to  be  granted  to  the  employi-s 
at  the  electricity  works  in  lieu  of  the  Whitsuntide  and  August  Bank 
Holidays. 

Application  has  been  made  for  sani'tion  (o  a  loan  to  supply  I'lcctric 
current  to  a  local  factoiy. 

■Wimbledon.— In  view  of  the  desirability  of  obtaining  powers  to 
supply  ilcctrical  energy  hi  the  parish  of  CiKldinglon,  (he  Klcctric 
Lightang  Committee  has  instructed  the  'J'own  Clerk  to  ask  the  Board 
of  Trade  whether  they  consider  there  is  a  prima  fa<  ie  vmv.  for  the 
proposed  ap|)lication  for  a  provinional  order. 

The  borcuigh  electrit'ul  engineer  has  been  ditv.  led  to  keoii  tliO  Com- 
mittee informed  of  any  lu-tion  taken  in  regard  to  (!»■  iiiteivonnection  of 
electric  supply  undertakings  which  might  alTcct  Wimbledon. 

Two  eliHtrii;  radiatoi-s  for  heatint'  Ihc  Ciouk  il  cbamlcr  mo-  »"  I"'  livi'il 
at  an  "estimated  cost  of  £1,5. 


I 

TRACTION   NOTES. 


Bolton. — Aid.  J.  Miles,  .IP.,  chairman  of  the  Tramways  Com- 
mittee, has  been  appointed  a  vice-president  of  the  Mimicipal  Tram- 
ways Association. 

Croydon. — As  it  is  not  possible  to  get  new  rails  until  some  time 
next  year,  it  has  been  resolved,  ha\Tng  regard  to  the  condition  of  the 
tramway  track  in  a  portion  of  Selhurst-road,  to  take  up  rails  from  the 
Wliitehorse-road  section  and  utilise  same  in  eonstructmg  a  double 
line  between  Selhurst  New-road  and  Selhiirst  Railway  Bridge,  Tl\e 
estimated  cost  of  the  work  when  it  was  believed  new  rails  could  I  e 
obtained  was  £2,156. 

East  Ham. — The  inter-rmming  tramway  agreement  with  \^■e:■.t 
Ham  beuig  about  to  expire,  it  has  been  arranged  that,  pending  the 
execution  of  a  new  agreement,  the  present  through  ninning  arrange- 
ment shall  be  continued  between  the  L.C.C.,  West  Ham  and  East 
Ham  Corporations  and  Leyton  Urban  Council, 

Women  coiiductore  are  to  be  engaged  at  30s.  per  week  net. 

Edinburgh.  The  report  of  Mr.  A.  H.  Campbell  (city  rngiiieei- 
Edinburgh),  Mr.  J.  A.  Brodie  (city  engmeer,  Liverixiol)  and  Mr.  .1.  B- 
Hamilton  (Leeds)  on  the  local  tramway  system  has  now  been  issued. 
The  report  is  59  pages  and  the  following  are  the  chief  pointr.  and  re- 
eommendations  hi  it : — 

The  report  points  out  that  Edinburgh  pos.sesses  unique  advantages  for 
the  development  of  a  tramway  system  of  the  most  approved  kind,  capable 
of  serving  the  city  and  its  suburbs  in  a  way  which  cable  traction  cannot 
adequately  or  economi(^ally  do.  An  efiScient  tramway  service  for  the 
city  would  assist  the  city's  progress  in  its  commercial,  social  and  health 
relations,  and  present-day  appearances  and  prospects  of  the  city  and  its 
neighbourhood  mdicate  the  probabilities  of  a  good  commereial  future  for 
the  city  as  the  natural  centre  of  an  area  in  course  of  industrial  develop- 
ment. "  For  these  and  other  reasons  the  tramway  .system  of  the  city 
should  be  considered  with  due  relation  to  its  wider  sphere  of  operation, 
for  only  thus  can  it  realise  its  full  function  and  attain  its  own  maximum 
of  prosperity.  It  is  the  general  jiractice  of  the  great  municipal  tramway 
.systems  of  the  countrj'  to  extend  their  services  into  the  suburban  areas 
outwith  the  artificial' boundaries  of  a  city,  and  to  promote  through- 
running  with  other  tramway  systems,  and  they  recommend  the  overhead 
clc(  trie,  system  as  the  most  reliable,  convenient  and  economical  system 
wliiili  rail  be  provided  to  fulfil  adequately  all  the  demands  of  the  city 
and  its  suburban  areas. 

The  recommendations  are  : — 

1.  That  it  is  not  advisable  to  continue  the  cable  teamway  system  for 
the  city  or  for  any  part  of  the  city  after  the  e.>q)iry  of  the  lease  in  1  !)19. 

2.  That "  it  is  practicable  to  arrange  for  a  .system  of  traction  other  t  haii 
(he  cable  being  installed  so  as  to  be  operated  on  the  expiry  of  the  presrii( 
lease." 

3.  That,  subject  to  note  pivcediiig,  the  only  alternative  system  of 
traction  which  can  be  made  available  at  .June  191!),  and  which  we  ran 
(confidently  advise,  is  the  electric  overhead  .system. 

4.  That,  independent  of  the  existing  tramway  conditions  of  llie  city. 
the  electric  overhead  system  of  tractjon  olTei-s  the  k'st,  mos(  reliable, 
convenient  and  ccononiical  solution  of  the  transit  ivquiivmeiits  of  the 
city  and  suburbs. 

5.  That  in  the.  detailed  trcadiient  of  the  overhead  equipment,  special 
care  should  and  can  bo  given  to  (he  piv.servation  of  the  amenities  of  the 

6  That  we  have  in  our  summaiy  of  estimates  restricted  "  the  central 
parts  of  the  citv  "  (o  Priiurs  Street,  and  for  this  street  wi-  siiggiwt  that 
the  tramway  sIkuiIiI  be  laid  along  the  south  side  of  the  roadway. 

7  That  as  ivgards  this  "  central  part  of  the  city,"  whilst  temporarily 
it  must  be  eipiilipcd  with  (hi-  overhead  system  (unle.ss  diverted),  the 
conduit  system  may  bo  constructed  subsequently— should  the  Corpora- 
tion so  desire.  ...  .i 

8  That  it  is  desirable  that  facilities  for  through-ruiiiiing  lielween  tin- 
t  luinways  of  the  city  and  the  neighliouring  tiiimwny  undertakings  should 
hr  provided.  i     ,    i  • 

9  Tha( ,  •■  kci'ping  in  view  the  proper  development  of  tlie  undcrtakini; 
in  rela(ioii  (o  futuie  extiaisions.  "  we  think  that  (he  tianiway  .system 
should  he  ex(eiiilcd  by  a  total  n)u(e  length  of  8.J  miles. 

10  That  wi'  (biiiU  that  the  inlluenee  of  the  motor  bus  trallie  upon  II"' 
fu( ure  of  st icet  t niiisil  in  the  city  shoul.l  be  .oiisideo-d  by  the  Comiliidee 
with  a  view  ton.  iiixl illation  anil  tin-  nvoidaiireof  wa.s|e. 

11,  That  the  electric  eurivnt  should  pivferably  be  oblaiiic.l  fii'iii  the 
Conioiat  ion's  new  power  station  at  Portobello. 

1-2  That  it  will  bn  necessary  at  an  early  dale  to  iiiil  iaie  uiiimuciiieiils 
with'nwiMit  loth,  pi-ovision  of  suitable  rolliui;  stock  and  addili..iialdei(ot 

nccoiiimodatinii. 
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13.  That  i£  the  Corporation  decide  to  continue  the  cable  system  after 
the  expin-  of  lease  it  will  be  necessary  : — (o)  To  initiate  arrangements 
for  the  provision  of  new  rolling  stock  (suitable  for  conversion  and  adapta- 
tion to  other  form  of  traction  at  a  later  date) ;  (b)  To  provide  additional 
depot  accommodation  ;  (c)  To  restrict  the  programme  of  extensions  to 
routes  capable  of  being  worked  by  "  self-propelled "'  cars,  and  nmning 
along  and  over  the  existing  cable  lines  ;  and  (<?)  To  arrange  for  the  cables 
which  will  be  doing  duty  at  the  close  of  the  lease  being  available  there 
after. 

1-4-  That  it  is  desirable  in  the  event  either  ( 1 )  of  electric  being  installed 
or  (2)  of  the  cable  being  continued,  that  an  electric  battery  tramcar  and  a 
'"  self-propelled  '"  tramcar  should  be  acquired  with  a  view  to  running  in 
series  with  other  car-,  provided  arrangements  c,in  be  made  for  their  trial. 

Estimates  of  cost  of  installat  ion  and  of  working,  with  n-sultant  annual 
RUiplns  or  deficit  upon  each  system,[aTe  set  out  in  tables,  and  the  following 
smnmaiy  is  given,  the yearof  working  a.ssumed  being  l!tl!l-20  : — 


Operat- 


Capital 

expd. 

(new  debt). 


340.90B    211.112 
3S6.908    217.007 


icd 


328.908 
3S0.C00 


211,639 
283,334 


924.250 
936,500 


1,335,750 
602  .OCO 


Int.  &  red." 
charges  of 
new  debt. 


72.747 
73,663 


99,305 
82,318 


+  57,000 
+  66,236 


-I-  17,964 
-  15,652 


M'l''"  • 


l>enditure  under  No.  1  is  chiefly  for  new  rolling  stoek. 
So.  2  is  affected  by  local  conditions,  and  does  not 
l«'ration  In*  "  H-lfproiH-lUd  "  cars.  Under  schemes  3 
"it  of  the  lonvcpiion,  n-constniction  and  extensions  of 
■.!■■  I'll  luded,  and  chanted  against  gross  surplus  before 
lilablc.  I'nder  No.  (i  the  diivct  deficit  plus  in- 
1  all  to  abtiut  Ull,42r>  per  annum. 

■  I  lie  installat  inn  of  the  overhead  system  during 
'  an  Im"  accomplished  by  the  ado]iti(>n  of  the  twin 

raillcivs  traction  at  Leeds  and  jiradford,  and  as 

I  ounty  f'ouncil  in  one  of  llicir  latest  extensions 

•  am.     The  win's  and  their  supports  might  be 

d  inler^'cning  iM-twecn  now  and  IStli)  without 

'  '  ir -ir\'irc.  and  charged  with   current  by  elec- 

lum'nt  would  by  pn'ference  U^  obtained 

IVirtolx-llo.     It  "wa.><  a,ssumcd  that  in  the 

1  'uld  U-  time  to  complete  the  works  and 

I'ion  tlieif.      It  is  suggested  that  having 

f  rrinies.itrt'ct.  the  four  overhead  wires 

iiiiiiB  with  cn»o< -span  winvs  should  so  lemain 

,  i„\  j-,..|l,|,._  |i,„|  iiniiKisult  an'  submitted  for  dealing 

■  I. 

f  III'  I  iibli  at  the  ii|ii"c  of  the  lease  need  not  1m>  viewed 

(i  "m  Ihi-  n'a>onalili<  anticipation  of  n  substantial 

■  fnini  II  change  of  Irruption  to  overhead  electric 
111    "K  JUL'  'if  I  111'  liviriiway  pniblcm  for  at  least  a 

n-pn'^ent*'!!  in  the  balance 

.  the  concn-te  foundation, 

I.    land  tlicy  occu|>y,  the  en- 

inimway  nmnoger'H  H»lnry  hiw  lieen  increased  fmni 

•  .'■r  \im<  n-jKirted  that,  owing  to  the  restricted 
■II  incrvaM'd  uumiIht  of  bnd  and  foit^ign  coins 

'  fnpKi.     Having  n'giird  lo  the  pn-vuiling 

not  |4i  hold  the  ompluydit  n'sponKible  for 

'  i<*'. 

liy  t.ouiicil.     Mm  Tui-Mhiy  it  wmi  agreed  lo  refer  the 

icrliiiM  (frndcB  of  mii-m  empluyeit  in  llii-  roliiiig-Ktock 

''    ri,M  ,\,  i|i-|it.  (or  altcraliiin  in  their  conditioiiM  of 

'■i'  k  <  iiM'lliallon  lloanL 

.'  lo  the  nlMirlAge  of  labour,  &('.,  Ilie  tramcar 

I''<l.  «nd  llM-enni  will  ii'im  ■  riiiiiiiiig  at  l).:ill  |i.ni. 

ilnltlrallon.     f'n   .Sin.lay   hi.l    the  rbainimn   of   the 

'        '1,1(1  I  null  n   l'n|,er  let., re  llic   Iteadjng  No.    I 

■|'«I  I'lii'-n  of  KniUnynii'ii,  anil  tin-  following 


"■u  th«t  Mr    1 

IM    111.     1|0U>. 

1      IM..         ■]„„■■'■ 

i  Mil 

I!«.;»av.   1' 
xmUiii..  itiid   ' 

ffi  I. 

will  wi.n.cdc 

)udi 

1  tiiilmiv  ndr 
'11,.,^  Il  i 

'liolll 

1  '    in  no 

M   o|,     liul     11,1,1 

1    1 «,    M-llh    full 

^11  uath,  and  to 

Wolverhampton. — For  providing  a  more  efficient  means  of  transit 
over  the  tiamways  system  for  breakdoTvn  work,  repairs,  testing  and 
supervision,  the  manager  has  been  authoriaed  to  purchase  an  electric 
lorry  and  ear  at  a  cost  of  £370  and  £217.  10s.  respectively. 


EMPIRE  NOTES. 


1  Pi- 


ll vi 


for 


Australasia. — Crookwell  (N.S.W.)  Shire  Council 
authority  to  e.stablish  electricity  supply  works. 

A  licence  lias  been  granted  to  the  Town  Board  of  Fcatherston  (N.Z.)  to 
borrow  £3,000  for  installing  electricity  supply  works. 

The  Electrical  Department  of  the  N.Z.  Government  is  considering  the 
selection  of  a  site  for  an  electric  power  station  in  the  North  Island. 

Brunswick  (Victoria)  Council  has  decided  to  borrow  £5,000  for  extcr- 
sions  of  electric  lighting  in  the  town. 

The  New  Zealand  Public  Works  Statement  for  1916  states  that  the 
results  attained  by  the  Government  scheme  for  the  development  of  hydro- 
electric power  from  Lake  Coleridge,  which  has  been  in  continuous  opera- 
tion for  a  complete  year,  have  justified  tlu'  Govcniment's  anticipations. 
Three  uifSts  of  generating  machinerj' were  originally  installed,  with  a  total 
capacity  of  (i.CCO  h.p.  Twelve  months  ago  the  demand  for  current 
warranted  the  installation  of  a  fourth  unit  of  2.000  ii.p..  and  a  fifth  unit, 
comprising  pipe-lijie.  turbine  and  generator  of  4,000  h.p.  is  now  required. 
During  tho  year  the  maximum  load  reachctl  1,770  H.P.  At  the  end  of 
the  year  the  plant  was  earning  sufficient  to  cover  working  expenses. 
Contracts  to  the  extent  of  8,000  h.p.  have  been  cjjtered  into,  and  when 
the  power  under  these  contracts  is  estimated  that  the  plant  will  be 
earning  sufficient  to  |iav  iiitcixst  in  full  as  well  as  working  expen.=es.  The 
power  has,  up  to  tin-  imint.  lncn  utilised  mainly  for  public  (lighting, 
&e.),  domestic  and  ciitam  iiulustrial  ]iuri>oscs  :  arrangements  are  now 
in  hand  for  utilising  tin-  current  for  tramways  and  for  the  operation  of 
machineiy  in  the  iirinci)ial  meat-works,  fiour-mills,  tanneries,  dairy  fac- 
tories and  the  cstal)lishcd  industries  in  and  around  Christchurch.  Feeder 
lines  have  been  extended  to  Belfast,  and  arrangements  arc  being  made  for 
a  further  extension  in  that  direction  to  Kaiapoi.  The  Dopartment  of 
Public  Works  is  in  touch  with  manufactun-i-s  with  a  \-iew  to  introducing 
new  processes  or  improvin;^  cxislnrj  ones  whcit;  such  possibilities  are 
opened  up  by  tho  largo  siijiiily  mI  •  i-  i  tne  power  available.  It  is  pro- 
b.iblc  that  one  result  will  be  the  eMalilisluncnt  of  new  electro-chemical 
industries,  and  ])ossibly  the  manufacturo  of  steel 

Canaila. — In  order  to  meet  the  increasing  demand  fur  hydro  pi.wer 
the  Ontario  Hydro- Electric  Commission  lias  decided  to  doulile  the 
capacity  of  the  Toronto  station  to  instal  new  switcligear  ami  other 
equipment  at  tlie  Dundas  power  house,  to  du])lieate  the  Dundas  to 
Toronto  transmission  line,  and  to  jjlace  adtlitional  equipment  at 
Niagara  Falls  in  order  to  handle  the  extra  50,000  h.p.  recently 
secured  from  the  CaiiaiUan  Niagara  Power  Co. 

The  work  will  he  commenced  at  once.  'J'lie  improvements  and  ex- 
tensions will  cost  about  £200,000.  The  ])uwcr  plants  at  Eugenia  Falls. 
Big  Chute,  Wasdells,  Orilia  and  Swift  Current  will  be  linked  up  by  the 
construction  of  approximately  40  miles  of  line  at  an  additional  expense 
of  £22,000. 

One  of  the  most  valuable  discoveries  in  the  territory  now  being  opened 
up  by  the  Pacific'  Great  Eastern  Jiailwny  has  been  that  of  ii  large  deposit 
of  fine  quality  diatomaceous  earth  at  Qiiesnel,  British  Coluinbia.  Owing 
to  its  porous  nature  this  infusorial  earth  has  been  used  as  a  holder  of  nitro- 
glycerine in  the  manufacture  of  dynamite  ;  it  is  also  used  in  the  pre- 
imration  of  art  ilieial  fert  ilisers,  in  t  he  manufacture  of  water  glass,  cements, 
tiles,  artificial  stone  and  pigments,  and  as  an  insulation  for  electrical 
purposes. 

'J'lie  Canadian  Pacific  Kailway  Co.  has  prcjiared  plans  for  wharves 
which  they  intend  to  construct  at  Vancouver,  at  a  cost  of  £;)00,000.  The 
plans  are  in  connect  ion  with  tluise  which  the  City  Corporation  intends  to 
carry  out  at  the  port.  Vancouver  will  cxiK'iid  £1,000,000  on  wharf 
exteiiHioii  in  the  immediate  future. 

India. — "  Indian  Knghiceriug  "  contradicts  a  rumour  to  the  effect 
lliat  India  is  llireatened  witii  a  fan  fmnhie,  although  it  expects  an 
upward  terideney  in  the  jiriee  of  fans. 

Definite  progn'.''s  has  been  made  with  the  eleetrilication  of  the  pumping 
plant  at  Mcsscrghatta,  so  far  as  the  Bangiiloie  City  side  of  the  scheme  is 
1  oMi'cnicd.     The  inoloi-s  and  ]>iimi  s  lia\e  been  onleicd. 


MISCELLANEOUS  NOTES. 


Eluctrolytlc  Treatment  ot  Zinc.  At  ilie  neeni  luecilng  of  the 
I'.nluHayo  .V  General  Kxplornticm  Co.  ( lillli),  Ltd.,  the  chairinan  (the 
lion,  .loliii  A.  lie  Grey)  Niiid  timt  lliey  had  secured  nil  iiilerest  in 
the  llritiHli  Kleetrolytie  Zinc  Ore  Co.  'J'he  board  iittached  con- 
iiiileraMe  iin|iorluiiei'  (o  the  iiiveHliiient,  whieli  hud  liecii  secured  on 
MTV  liivoiiraiWe  lemm. 

The  iiiduxlry  wan  new  to  tliiH  country  and  it  pacKimted  great  ]ossil>i. 
lilioK.     The  treatment  of  y.jne  orcH  by  the  Isherwood  elevtrio  proei>»»  had 
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been  toslcd,  and  its  commercial  value  cstablishsd  by  continuous  working 
of  a  plant  in  America  for  nine  montli.s.  The  British  Electrolytic  Zinc 
Co.  hold  the  British  patents  and  St  jcr  cent,  of  all  the  foreign  patents 
except  the  American.  The  world's  consumption  was  1,000,000  tons  a 
year,  and  Germany  had  been  the  principal  producer.  If  they  exerted 
thcmsolvcs  they  would  have  a  new  and  profitable  business  within  their 
grasp.  Zinc  produced  by  the  electrolytic  process  was  purer  than  fire- 
gmelted  zinc  and  commanded  a  far  higher  price  on  the  market. 

Increased  Cost  of  Printing.  -We  are  informed  by  the  Master 
Printers  and  Allied  Trades  Association  of  Lonclon  that  master 
printers  throughout  the  eountrv  have  recognised  the  need  for 
increased  wages  to  their  staffs  to  compensate  for  the  increased  cost 
of  living,  ancl  have  in  many  districts  accorded  further  increases  in 
wages  or  allowances  for  the  duration  of  the  war  and  some  jjeriocl 
afterwards,  ancl  are  now  face  to  face  with  an  enormous  advance  in 
the  cost  of  printijig. 

It  is  estimated  that  the  annual  wajae  hill  of  the  printing  trade  in  Lor.tlon 
alone,  exclusive  of  the  daily  newspapers,  has  been  increased  by  the 
advances  by  no  less  than  £250,000  per  annum,  and  the  amount  for  tlie 
whole  covintry  must  be  considerable.  The  Spscial  Costing  Committee 
of  the  Federation  of  Master  Printers  of  the  United  Kiiif  inm  of  Creat 
Britain  and  Ireland,  that  deals  with  such  questions,  li  i  >  n-  ''i  n  '\  the 
effect  of  these  and  other  increases  in  the  cost  of  printiiu,  n  '1  it  !~  found 
that  since  the  outbreak  of  war  the  costs  involved  in  printing  (taking  into 
consideration  the  latest  figures  available)  have  increased  at  least  25  per 
cent.  This  calculation  of  25  per  cent,  docs  not  include  any  provision  for 
the  extra  cost  of  paper  and  other  materials  used  in  the  printing  trade 
which  extra  cost  reaches  in  some  cases  as  high  as  200  per  cent. 

Enemy  Firms  Wound  Up. — Claims  against  Charles  H.  Blume  are 
to  be  sent  to  the  Controller,  Mr.  J.  W.  Barratt,  19a,  Coleman-street, 
Liondon,  E.C.,  by  Nov.  16. 

Claims  against  the  United  Carborundum  &  Electrite  Works  (Ltd.), 
are  to  be  sent  to  Mr.  Chas.  Eves,  62,  New  Broad-street,  London.  E.C,  bv 
Nov.  27. 

Exports  to  China. — The  "  London  (Jazette  "  of  Oct.  27  contains  a 
further  list  of  tirm.s  and  persons  in  China  to  whom  goods  may  be 
consigned  from  the  United  Kingdom. 

Inquest. — At  Brierley  Hill  on  the  2tith  ult.  an  inquest  was  held  en 
a  boy  named  John  Hill,  who  was  killed  at  the  Earl  of  Dudley's  Old 
Level  works,  Brierley  Hill,  on  the  23rd.  idt. 

Evidence  was  given  that  the  boy  had  been  employed  at  the  works  for 
about  12  months  as  a  door  boy.  They  knocked  off  at  8.30  p.m.  for  supper 
which  they  had  by  the  side  of  the  guiUotino,  about  70  yds.  away  from  an 
electric  lamp  pole.  After  supper  deceased  and  other  boys  had  a  game 
of  "  tick."  Deceased  was  running  after  another  boy  when  he  was  heard 
to  shout.     He  was  seen  holding  an  electric  lamp  pole  and  the  electrician 


was  asked  to  put  the  lamp  out.  Two  men  applied  artificial  respiration 
without  result.  Deceased  got  his  two  clogs  fastened  to  the  wires  attached 
to  the  pole,  and  his  hands  were  also  clutching  a  wire, 

Jlr.  Thomas  Manders,  assistant  electrician,  stated  that  when  he  heard 
of  the  111.  I.I  lit  he  immediately  switched  the  current  off  and  went  to 
d.riM-(il  -  i-sistancc.  He  applied  artificial  respiration  for  about  25 
niiiiut.s  intil  the  doctor  arrived.  The  voltage  was  100  and  the  main 
voltage  200  alternating  current. 

H.M.  Inspector  :  Why  did  you  give  up  artificial  respiration  so  soon  ? 
People  have  been  brought  round  after  two  hours,  and  this  was  not  a 
strong  voltage. 

Witness  :  I  would  have  kept  on  until  now  but  the  doctor  came  and 
took  charge  of  the  case.  The  doctor  made  an  injection.  He  added  that 
he  cleaned  the  lamp  on  the  previous  Friday,  and  it  was  then  all  right. 
After  the  accident  he  found  that  the  insulation  had  been  torn  off. 

Mr.  James  Fothergill  Buckley,  chief  electrical  engineer  at  the 
works,  stated  that  the  Home  Office  regulations  considered  a  voltage  of 
125  alternating  current  was  safe.  The  voltage  in  the  present  case  was 
only  100.  Upon  examining  the  lamp  he  found  the  insulation  was  torn 
off,  thus  causing  the  steel  wire  running  down  the  pole  to  become  alive. 

The  jury  returned  a  verdict  of  "  accidental  death." 

Restoration  of  Lapsed  Patent. — An  order  was  made  on  Oct.  19 
restoring  Lrttns  Patent  No.  13,719/1908,  granted  to  J,  C.  B.  Ingleby 
for  "  Improvenu-nts  in  or  relating  to  squirrel-cage  rotors  for  in- 
duction motor.s  and  alternators." 

Tribunal  Cases. — At  Bermondsey  (London)  Mr.  W.  E.  J.  Heenan 
(borough  electrical  engineer)  applied  for  the  exemption  of  a  boiler 
cleaner  and  repairer. 

Mr.  Heenan  stated  that  the  man  was  in  the  employment  of  the  Council 
before  the  outbreak  of  war,  and  joined  the  Expeditionary  Forces  at  the 
outset,  serving  about  14  months  in  France,  and  was  discharged  as  a 
time  expired  man  in  February.  They  could  not  get  men  to  do  that  kind 
of  work.  They  had  11  boilers,  and  700  joints  had  to  be  made  on  each 
boiler.  Over  80  per  cent,  of  their  electricity  was  supplied  to  factories 
and  workshops.  He  had  applied  for  a  badge  for  the  man,  but  it  had  been 
refused. 

Six  months'  temporary  exemption  was  granted. 

At  Reigate  last  week  the  Corporation  appealed  for  Mr.  Morgan,  a  shift 
engineer  at  the  Council's  electricity  works. 

The  Military  also  appealed  against  the  local  Tribunal's  decision  to 
grant  exemption  until  Jan.  1,  and  gave  notice  that  it  was  not  in  the 
national  interest  that  a  yoimg  man  of  29  should  remain  in  civil  employ- 
ment, although  he  was  in  a  certified  trade. 

The  Town  Clerk  assured  the  Tribimal  that  the  Corporation  had  done 
its  best  to  obtain  a  substitute,  but  was  unsuccessful. 

The  Tribimal  decided  that  Mr.  Morgan  must  go,  but  the  local  decision 
of  exemption  until  Jan.  I  was  upheld  and  made  final. 


TENDERS    INVITED. 


Boilers,  Stokers  and  Cooling  Towers. 

The  Generating  Station  Committee  of  the  Si.alybridoe, 
Hyde,  Mossley  and  Dukinfielu  Tramways  and  Electricity 
Board  invite  tenders  for  the  supply  and  erection  of  Water-tube 
Boilers,  Mechanical  Stokers  and  Cooling  Towers.  Specifications, 
&c..  from  the  engineer-in-chief,  Mr.  Robert  Blackmore.  See 
ndrrrtiscii,,;,!. 

Telephone  and  Telegraph  Material,  &c. 

Tenders  aro  invited  up  to  Dec.  22  for  the  supply  to  the 
Australian  Commonwealth  Postmaster-General's  Dept,, 
State  of  W,  Australia,  at  the  Telegraph  Office,  Eucia,  of  3iO 
Accumulators,  wit  h  as.sociated  apparatus,  as  per  schedule  No.  492s 

Tenders  are  invited  (up  to  Nov,-l  5)  by  the  Postmaster-General's 
Dept,,  State  of  South  Australia,  for  the  supply  and  erection  at 
the  tolophone  exchanges  of  Olcnclg  and  Brighton,  of  Automatic 
Switchboards  and  all  associated  apparatus  (schedule  No.  426). 
Tender  forms  from  Commonwealth  Oflices,  72,  Victoria-street, 
London,  S,W. 

Si.ioo,  Leitrim  &  NoRTiiEBN  CoUNTiEs'  RAILWAY  Co.  Teqiiirc 
tenders  bv  10  a.m,  Dec.  1  for  12  months'  supply  of  Electric 
Telegraph' Material,  Wire.  Rubber  Gocda,  &c.  Forms  of  tender 
from  the  Secretary,  Enniskillen. 

Tramcars. 

RdTiiKniiAM  Tramways  Committee  riMpiirp  tenders  by 
X(i\,  ll'i  for  supply  of  Six  Electric  Douljle-dcck  Top-<'overi'd 
Tr.nue.ir.,.      I'.irlic'ulars     frii.'n     the     General     Manager, 

Steam  Disinfector. 

.MANtllKsTER  Tiamways  Committee  require  tendei-s  by 
10  a,m.  ,\ov.  14  for  the  supply  and  erection  of  a  Slcani  Disin- 
fector. Specifications,  &c.,  from  (he  ( ieneial  Manager, 


Electrical  Stores,  Lamps,  &c. 

Tlio  South  African  R.«lw.\ys  Administration  require 
tenders  by  noon  Nov.  13  for  the  supply  during  1917  of  71,778 
Tungsten"  Wire-drawn  filament  Liuniis  ;  19,741  Solid  Wire- 
drawn Tungsten  tilament  Lamps  ;  and  2,412  Carbon  Filament 
Lam])s.  (Contract  73."!),  Specification  and  form  of  tender  from 
the  secretary  to  the  Tender  Board,  Johannesburg, 

Sydney  (N,S,W,)  Coimcil  require  tenders  by  3  p.m,  Jan.  8 
for  (a)  33,000  volt  Switchgear  ;  (6)  Conduit  and  Fittings  ;  (c) 
Fuses  ;  (d)  Insulators  :  (e)  Insulator  Straps  and  Bolts  ;  (/) 
Lamii  Holders  ;  (</)  Mica  ;  (A)  Switches  ;  and  (t)  Wire  Flexible, 
&c.  Specification  of  [a)  and  iiarticulara  with  regard  to  other 
items  may  lie  obtained  at  the  Town  Hall,  Sydney. 

The  t.'T,  North  ov  Scotland  Railway  Co,  require  tenders 
by  10  a.m.  Nov.  23  for  six  or  12  months'  .supply  of  Telegrajih 
Material,  ( 'ustiiigs,  Ironmongery,  Rubber  ( loodc.  Oils,  &c.  Forms 
of  ten<ler  from  Stores  Supt.,  80,  (iuild-strcet,  Aberdeen, 

The  Postmaster-General,  Alexandria  (Egypt),  will  ree^eivc^ 
lenders  mitil  noon  Nov,  15  for  one  year's  supply  of  Ljimixs,  Elee- 
■      trie  l-'ans,  Siv.     Specifications,  &e.,  from  the  Egyptian  Govern- 
ment Representative  (Sir  A.  L.  Webb).  (Jneeu  Anne's  Chanibei-s, 
r.roadway,  Westminster,  S,W, 

Chatham  Borough  Surveyor's  Dept,  require  tenders  by 
III  a.m.  Nov.  15  for  12!  months'  supply  of  Electric  Lamps, 
Ironmongery,  Paints,  &e.  "  Specifications.  &e.,  from  the  Borough 
.Survoj'or. 
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Carbon  Brushes  and  Cut-outs. 

Johannesburg  Municipal  Council  require  tenders  by  noon 
Nov.  27  for  the  supply  of  12  gross  of  Carbon  Brushes  for  Elec- 
tric Motors.     (Contract  Xo.  178.) 

JoHAXNESBUBG  (Transvaal)  Council  also  require  fenders  by 
noon  Nov.  27  for  the  supply  of  l,00t)sets  of  Single  Pole  Iron- 
clad House  Service  Cut-outs  (Contract  187). 

Sjiecitications  from  the  Municijjal  Offices. 

Valves,  Pipes,  &c. 

Maxchesteb  Electricity  Committee  require  tenders  by  10  a.m. 
Nov.  8  for  supply  of  Valves  for  steam  and  water  pipe  ranges 
(speeification  64) ;  Low-pressure  Steam  and  Feed  Pipes  and 
Alterations  to  existing  pipework  (specification  tio)  ;  and  .su])])l.\' 
of  Hvjlniulic  Waeon  Tipjier  (specification  66).  Specifications, 
A...  fr.,ni  Mr.  F.  K.  Hnglus.  Town  Hall,  Manchester. 

Rotary  Converters  and  Switchgear. 

Xe»"POBT  Corporation  require  tenders  by  10  a.m.  Nov.  6  for 
the  supply  of  Rotary  Converters  and  Switchgear.  Specifica- 
tion. A'-.,  from  the  Hirough  Electrical  Engineer. 

Tramway  Construction,  Materials,  Stores,  &c. 

\Vai>.M-1.  CoriKinitioii  reciuirc  tenders  by  Nov.  4  for  the  .supply 
of  Trolley  Wheels,  Castings,  Oils.  &c.,  for  their  tramways 
deijartinent.     Forms  of  tender  from  the  Tramways  Alanager. 

The  iJirecci/.n  Oeneral  de  Obras  Piiblicas,  Ministerio  de 
Fomento.  Madrld.  requires  tenders  by  noon  Xov.  24  for  the 
Construction  and  Working  for  60  years  of  an  Electric  Tramway 
in  Sarago.Hsa.  An  o|>tion  on  the  concession  is  held  by  the 
Sociodad  Los  Tranvia^  do  Zaragoza. 

.IoiiASSE-''Bi'B<;  (Tninsvaid)  Council  require  tenders  by  noon 
Xov.  20  for  supply  of  .'HK)  or  l.fKKl  Trolley  Wheels  for  their 
tramways  de[>artnient  (Contract  181).  Sjjccification,  &f., 
from  the  JIunicipal  Offices. 

BrakforI)  CorfKiration  require  tenders  by  Nov.  11  for  12 
months'  (or  one  month's)  supply  of  Stores  to  tramways  depart- 
ment, includine  Lamp  Fittings.  Insulating  Material,  Controller 
'"•intartx,  Inilianibl  cr.  Vulcanite,  Paints,  &c.  Schedule,  &c., 
fr  rin  till-  Triiiiway  Offices.  7,  Hall  Ings,  Bradford. 
Coal  Transporter  Plant. 

united  for  the  supply,  delivery  and  erection  in 
I  .1  Coal  Tr«ns|M>rler  Plant  of  the  travelling  tower 
•  ally  o|rcraled.  Teniler  form  with  siiecilieation 
I  friiMi  the  agents  for  the  Melbourne  Citv  Council, 
•  .ith,  .MiFJwham  &  Co.  Ppty.  (Ltd.)',  Billitcr- 
..",  lyindon,  E.C.     Tenders  by  noon  i)ve.  II. 


mil 

TENDERS  RECEIVED  AND  ACCEPTED. 


Wolverhampton. — The  Electricity  Committee  have  accepted 
the  following  tenders  : — 

Ferranti  Limited  and  Reyrolle  &  Co.,  extra-high-tension  switchgear 
at  £270.  7s.  8d.  and  £170.  10s.  respectively  ;  Herbert  Mon-is  (Ltd.),  crane 
rails,  sole  plates,  &c.,  £13f>  ;  A.  Reyrolle  &  Co.,  5,000  kw.  generator 
switch  panel,  £550  ;  G  ibbons  Bros.,  steel  work  on  roof  of  boiler  house,  £!10. 
The  Tramways  Comiiiittee  recommend  tlie  acceptance  of  the  tender  of 
E.  Allen  &  Co.  for  supply  of  special  steel  track  work  at  £338. 

London  County  Council. — The  following  tenders  were  accepted 
on  Tuesday  :'— 

British  Wostinghouse  Electric  &  Mfg.  Co.,  alteration  of  existing  l.t. 
wirini;  and  the  provision  of  a  portion  of  the  switchgear  for  the  third  addi- 
tional  turbn-generator  at  the  Greenwich  generating  station.  £2,694, 
Morgan  Cnicible  Co.,  carbon  brushes  (cla.ss  T  5,  items  Nos.  1  and  2), 
£246.  10s.  ;  Chloride  Electrical  Storage  Co.,  batteiy  for  use  in  connection 
with  electrically -propelled  tire  appliances,  £251.  12s. 

Manchester. — The  Corporation  has  accejited  the  tender  of  the 
Manchester  Electrical  ^Maintenance  Co.  for  \\iriiig  the  Harpurhey 
High  School  for  Clrls  ;  and  that  of  E.  M.  Evans  &  Co.  for  a  telephone 
installation  for  the  Libraries  Committee. 

Paisley. — The  following  tenders  have  been  received  by  the  Cor- 
poration for  a  h.t.  switchboard  : — 

Siemens  Bros.  Dynamo  Works  (accepted),  £2,693  ;  British  Thomson- 
Houston  Co  ,  £2,862  ;   British  Westinghouse  Electric  &  Mfg.  Co.,  £2,858 

Halifax. — The  Corporation  has  accepted  the  tender  of  Drakes 
(Ltd.),  for  sujijily  of  steel  air  duct,  damjjers  and  trestle  for  a  turbo- 
alternator,  £116."  10s. 

Plymouth. — The  Council  has  accepted  the  following  tenders  : 
Brush  Kleetrical  Engineering  Co.,  eight  tramcars  and  trucks,  £545 
each  ;  British  Westinghouse  Elec.  &  Mfg.  Co.,  electrical  equipment 
of  eight  cars,  £431  per  car. 

Sydney  (N.S.W.) — The  Council  has  accepted  the  tenders  of  the 
Brush  Electrical  Engineering  Co.  for  '10,000  550-volt  transformers, 
£660  ;  and  Dalgety  &  Co.,  for  two  2-ton  Detroit  Edison  A8  battery 
vehicles,  £1,450  each. 

Walthamstow. — The  Urban  (Aiuncil  has  accepted  the  tender  of 
Venner  Time  Switches  (Ltd.)  for  the  supply  of  152  time  switches  for 
|)ublic  lamps. 

tJi.Asoow. — The  Cor|xiration  has  accepted  the  tender  of  Edga^ 
.\llen  &  Co.  for  special  tramway  track  work. 

Ilford. — The  Urban  CouncU  has  accepted  the  tender  of  Crompton 
&  Co,  (.11  i;i>7.  lis.)  for  a  12n.P.  motor  and  starting  |miiel. 


itmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


FINANCIAL    MATTERS. 


iiniiMi'itir'UMiiiiMirrii 


COMPANIES'  MEETINGS  AND   REPORTS. 

AlfOKUtin)  ELECTRIC  TRAHWAyS  CO.  (LTD.)     .Mr.  C  li.  Tegelnxier, 

'•  ■"-  '  I  .'  'I..  II,,,'  I.e. 1,1,  '.|i  Tiie«(|iiy,  nitid  that  nolwith- 
•li.'  lecip'lN  for  the  year  eiiile.l 
I  the  pn'i'cdinK  venr.  the  tolnl 
iriile.  The  ninnlMT  of  pnM.en. 
"(  iK'iirly  a  iiiillion.  iiiirl  Imlli 
"  of  Ihe  li)fun"<  of  nny  iircvlou" 
.-  tlO.HHrt.  nearly  ill!  in  ion. 
■I    ■!.     '.!..  •    ml    Die    rei|ne>.l    of   (he   Couni  ii) 

.,  Ihe  l,.nrt  i.f  the  .  ,iy.     (;.,.,.|  profn -i.  hiid 

'I  ci«  riiiiipleliiin  wno  iiiilM'ipiili'il  III  iiii  eiirlv 

>    In    lliMlleiMei!   I.y    the   fin  I    Hull    lliei'i 

M.i  il  r>|i|leil  III   |ii:il.  when  Hie  I'oiiiiril 

'II  iif  tlie  iiiiilirliiliitiw  roiii|iriieil  in  Hie 

■ill'    null*      The   iiinii'MJoiiH   from    viirimiH 

•  I  Hi  Mirimi.  iliile.  tiiiiii  HKIl  oiiwnnlH.     The 

riy  •ml  III"  •iiliiirlinn  linim  wiw  linmil  iipiiii 

ilw  |»«iliiiii  Hiiiilil  l«.   iinxnliKfiielmy   II  llie 

•  11)1  lull,  flivlibil  i.wnen.hlp.      AllhouKli  liny 

'■•'*""*  wUh  ini  fud.eil  piiwnK<ir  nieeipU,  Hie 

' 'iilial  ilri  n<a<n.      line  ilein  in  ex|i<'iihi'n 

lie  ,\ii»  /.I'liliiiiil  nil  mill,  mill  Iniiii  lii\. 

iHiiir  lliaii  III  Ihe  (III  viiiiia  year.     The 

■  •  liiii.inn  l«t  Ik-Hi  III  Hie  Si-V  /rnlniiil 

i.i.veniiiiriii  prr»M.il  very  henvily  nnil 

Th<i  whole  111  ihrlt  |iriilll«  won)  niiule 

■V    i-.iiK>n  'i(  Iheni  werf  ili^tribulPd  In  New 


I 

Zeahiml.  \el  i-vi-ry  ^liiui'lioliler,  whelliei  iv^iili-iil  n.  .Nr«  ZimIuihI  or  in 
llie  Cnited  Kingdom  had  to  pay  income  lux  on  hi,-i  simiv  of  llu'  profits 
either  diiectly  or  indii-eetly  in  both  countries.  They  had  no  desire  to 
avoid  paying  their  lontribution  towaitis  whatever  taxation  the  defence 
of  the  Umpire  might  neiessitate,  but  it  was  manifestly  inei|iutaliU>  that 
under  the  jntisent  system  of  double  income  tax  within  the  Empii-e  they 
should  he  eallod  on  to  make  two  contributions  townids  the  war  exiien- 
dituni,  while  the  bulk  of  Ihe  eotnmunity  weiv  only  making  one.  The 
liinieal  KO(|uenee  to  the  diwer  consolidation  of  the  various  portions  of  the« 
Kmpire  wa-)  that  ]irofils  i^n'ated  within  the  Kmpiie  should  he  only  taxed 
onen,  when<  Hie  ]irontH  wen-  eivated.  The  injustiee  was  so  ^lariiiK.  and 
its  injiirioiiH  elleel  on  Hritish  trade  and  eommeive.  un<l  Hie  ileveloimieiit 
of  the  n'Miuiies  of  Hie  Itonilnioiis  so  serioii.s  Hial  they  miuhl  feel  suit'  it 
would  not  l««  long  eont  iiuied.  The  net  ivhiiII  of  Hie  year's  wmUing  was 
thai,  ineliiillii);  il.ll.Vi  Iniiuiilit  fonvanl.  Hie  lialiinee  availiiMe  was 
t:.'i9.22ri.  The  iliviilenil  on  Ihe  |iivfeivnee  shaivs  iv(|tiiivil  111,0(10  :  they 
wen.  pliieiii^  £ll),lll)(l  (o  ifserve  ;  they  weiv  iniyinn  (he  Minie  diviileiicl 
(l».  7il.  iHMHliaiv  for  Hie  vear)  on  the 'onlimiiv  liuui  ^  Hie  norv  r..nniril 
being  tl.lMIO. 

BARCELONA  TRACTION,   UOBT    II   POWER  CO.   (LTD,)      The    surplus 

em  Hint. I'll.-,,  nil cr  pniMilinv  I'lr  Hie  oil  eie,.<l  mi  Hie  prior  lien  .\  limiils 

iiiMiiiiiileil   III  tl!i,ll.'J7ll.  auniiii'l    l':.'lHi,7r(l,   »liirli   llr.    l'iii>hMll  esl  imaleii 

umilil  have  III lealimd  il  Hie  uorkn  hail  iiNlaHeil  nl  Hie  date  he  eon. 

ti  iiiplaleil.in  aeciirilaiiie  with  his  proKriimiiie  ami  (lie  prices  ruling  at  the 
iliile  lit  hiH  ie|Hirl  The  lioai'il  eoiisidei  Hie  eiilerprises  which  Hie  com- 
|i,iny  emili'iilH  in  .Spiiiii  iiie  ilevelo|iilig  ill  a  soiinil  ami  salisfaelorv  manner 
mill  If  nil  iinforenooti  iliMieiiK  ien  arihe  liming  the  present  year  (lie  resuKn 
uliiiiilil,  iiotwitliHtMldinK  d,'liiy  anil  iuIvitkc  emiilitions,  nhow  n  very 
•atiiifnrtiiry  increuiic  ovei   l!il."i 
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CAPE  ELECTRIC  TRAMWAYS  (LTD.)— The  n'jimt  tor  tin-  year  oiidi-d 
.liiiu-  :!ll  slaU's  (hat  thr  piolil  was  £72,497.  13s.  1.1. .  ami  after  prnviiliiig 
tor  ili'lu-nt  urc  interest,  rcLleiiiptioii  of  ilobeiiture.s,  and  ta.Uing  into  aceount 
tlu'  liahnue  fnmi  last  year,  a  net  credit  balance  of  t:il,-10-i.  4s.  remains, 
h'rom  1 1  is  amount  the  reserve  fund  has  Ijeen  cre<iited  with  £.'5,000.  leaving 
£2li.4()4.  Is.  Of  this  sum  the  directors  recommend  payment  of  a  dividend 
in  resi'eil  of  the  past  year  of  3J  per  cent,  on  tlic  ordinary  share  capital, 
leav  iiiL'  1'7.!ISS.  7s.  tid.  to  be  carried  forward.  During  the  year  tlic  trani- 
wa\s  ,  Mil,  il  l:lM77. :!!>•)  passcn£,'ers.  earning  £212,7!)!.  17s.  lOd..  against 
oijiso.iiTu  |,i-M  Hirers  and  £206,122.  19s.  4d.  in  1014-15.  The  traffic 
reLei|il.-.  .i.;.un  show  a  small  improvement,  but  this  is  more  than  set  off  by 
tlie  hi-l  cr  eo.st  of  opei'ation.  The  London  expenses  have  also  grown 
owinj;  lo  th'j  excess  profits  duty  and  increased  income  tax  charges.  Mr. 
J.  .\.  Barliley,  the  general  manager  at  Capo  Town,  resigned  his  post  in 
Novemljcr  last  owing  to  ill-heaith.  and  the  company  has  been  fortunate 
in  securing  the  services  of  Mr.  Walter  F.  Long,  formerly  the  municipal 
electrical  engineer  at  Cape  Town  who  entered  upon  his  duties  at  the 
beginning  of  February  last.  Shortly  after  Mr.  Long's  appointment 
labour  trouble  broke  out  which  culminated  in  April  in  a  most  unjusti- 
fiable .strike  on  the  part  of  a  considerable  number  of  niotormen  and  con- 
ductors. The  strike  lasted  about  four  weeks,  and  diuing  the  whole  of  the 
time,  with  but  few  e.xceptions.  the  sy.stem  was  kept  running  full  time. 
Eventually  many  of  the  employes  who  had  joined  the  movement  re- 
tin'ned  to  work  on  the  terms  laid  down  by  the  company,  and  the  strike 
collapsed. 

CENTRAL  ARGENTINE  RAILWAY  CO.— The  n-port  for  the  year  ended 
June  30  states  that  on  the  24th  August  last  the  electrified  line  between 
Buenos  Ayifs  and  Tigre  (via  Victoria)  was  successfully  opened  to  public 
service  by  the  President  of  the  Republic.  At  the  meeting  last  week  the 
chairman  (Sir  Joseph  W.  Todd,  Bart.)  stated  that  of  the  £1,000,000 
spent  to  June  30  last  was  due  to  new  locomotives  and  coaching  stock, 
the  electrification  of  part  of  their  suburban  lines,  &c. 

DICK,  KERR  &  CO.  (LTD.)— The  chairman  (Mr.  C.  T.  t'ayley)  stated  at 
the  meethig  last  week  that  the  work  imdertaken  by  the;  company  had 
been  of  greater  magnitude  than  the  directors  anticipated  last  year.  The 
profit  earned  during  the  year,  added  to  £18,346  from  191.5,  was  £79.296. 
They  had  accjuired  a  controlling  interest  in  the  shares  of  INIessrs.  Willans 
&  Robinson,  ttough  it  was  not  proposed  to  make  any  alteration  m  the 
present  directorate  and  management  of  that  company.  The  chairman 
paid  a  tribute  to  the  way  in  which  the  staff  had  worked,  and  said  that  the 
time  lost  by  the  workers  at  the  Preston  works  from  all  causes  over  a 
period  of  12  months  was  vmder  1-4  per  cent.  Given  reasonable  pro- 
tection of  a  pennanent  nature  agamst  unfair  competition  from  outside 
the  Empire,  there  was  evers'  reason  to  look  forwaid  with  confidence  to  the 
future.  The  report  and  balance-sheet  was  adopted,  and  dividends  of 
6  percent,  on  the  preference  and  ordinary  share  capital  were  declared. 

DRAKE  &  GORHAM  (LTD.) — The  directors' report  for  the  year  ended 
June  30  states  that,  after  payment  of  all  charges,  including  bonuses  due 
to  staff,  allowances  to  those"  who  have  joined  the  national  forces  and 
making  provision  for  contingencies,  the  net  profit  is  £8,527.  7s.  Id. 
(against  £3,817  in  1915),  which,  with  £1.623.  2s.  6d.  brought  forward, 
makes  a  total  of  £10,1.50.  9s.  7d.,  compared  with  £5,748.  It  is  proposed 
to  pay  a  dividend  at  rate  of  4  per  cent,  per  annum  (£5,000),  to  write  down 
goodwill  by  £3,000  and  to  carry  forward  £2,150.  9s.  7d.  The  returns 
show  that  "the  net  profits,  although  below  the  pre-war  average,  are  more 
than  twice  tliose  contained  in  the  last  balance-sheet,  and  that  there  has 
been  a  considerable  increase  in  tmnover.  Contracts  in  connection  with 
Naval  and  Military  requirements  constitute  a  large  portion  of  the  com- 
pany's operations.  A  power  station  of  about  4,500  H.P.,  erectedby  the 
company,  is  vractically  complete  and  will  shortly  be  put  to  work.  The 
wholesale  department  has  further  expanded  and  shows  satisfactory 
.  results.  Tho  output  from  the  company's  works  has  largely  increased  and 
extensions  of  the  branch  are  under  consideration.  Tho  department 
dealing  with  electric  vehicles  propelled  by  Edison  batteries  has  made 
good  progress.  Up  to  the  present  90  men  have  joined  tho  National 
lAirces,  and  the  difficulty  of  obtaining  necessary  labour  is  increasing. 
'J'o  June  30  £1,732.  13s.  7d.  (including^iircctors'  fees)  had  been  paid  to 
ab.sontces.  Heavy  taxation  makes  it  increasingly  difiScult  to  finance 
the  extensions  wflich  should  be  made  to  provide  for  trade  after  tho 
war. 

WESTERN  TELEGRAPH  CO.  (LTD.)-  The  report  of  tho  dire(^tors  for 
tlir  viar  riidc'il  .luiie  3(1.  1916.  states  that  the  revenue  amounted  to 
£9m2.247.  His.  3d.  and  the  working  exi)enses  to  £362.29.5.  7s.  lOd.  After 
providing  £.32,747  for  debenture  stock  interest  and  £138,39(>.  158.  8d. 
for  income  tax  and  excess  profits  dutv.  there  remains  a  balance  of 
£44S..S08.  12s.  9d.  ;  to  this  is  add<^d  CSri.SSO.  (»s.  5d.  brought  foi-ward, 
tiiaking  atotal  of  E.5:i4,«88.  13s.  2d.  Thive  interim  diviilends,  amounting 
to  £il3,5(iS.  IO.S..  have  l)eon  paid,  £100.000  has  been  a)i))lied  towards  tho 
full  her  tvduction  of  tho  amount  of  capital  expemliluiv  in  (excess  of  tho 
sliaiv  capital  and  debenture  stock  issued.  tlOO.OOO  transferred  to  gen<>ral 
Tvserve  fund,  £30,000  t-o  Land  and  buildings  depifeiat  ion  fund,  and 
£100,000  to  the  provision  on  account  of  investment  lluclual  ions.  The 
diractors  now  recomnuMul  the  declaration  of  a  final  dividend  of  .'is.  per 
.share,  making  with  theinterim  dividends  a  total  of  fi  per  cent,  for  tho  year, 
also  the  payment  of  a  bonus  of  •?  (ler'  cent.,  or  4s.  per  shaiv.  I>i>th  tux  free, 
whiih  toge'thcr  will  aruoiint  to  £72,775.  10s..  leaving  £38,344.  l:)e.  2d. 
to  be  carried  fonvard.  The  dividend  and  bonus  ai«  payable  on  tlio 
9th  inst.  The  shaif h.iMora  will  be  asked  at  the  forthcoming  general 
mooting  to  approve  tho  payment  of  the  directors'  remimenition  free  of 
income  tax. 

Tho  register  of  transfers  are  clo^<d  from  the  31st  Octolier  to  the  8th 
November  inclusive 


NEW  COMPANIES,  &c. 

•- 

NEW  COMPANIES. 

GREENE  &  SHERRATT  (LTD.)  (145,063).— P^-g.  Oct.  12,  capit."l  £1,000 
in  800  preference  shares  of  £1  each  and  4,(»00  ordinary  shares  of  Is.  each, 
to  carry  on  the  business  of  bra.ss  finishers,  metal  workers,  mechanical, 
electrical  and  sanitary  engineers.  &c.  Private  comjianv.  First  directors 
are  W.  ("ireene  and  .].  T.  Sherratt.  1;.-l'.  oftiie  :   84.  Hiitton  Garden,  E.C. 

RUSSO-BRITISH  CHAMBER  OF  COMMERCE  IN  THE  UNITED  KINGDOM 
(1>X'.) — Reg.  Oct.  23  as  an  association  limited  by  gu.arantee,  not  formed 
for  purpose  of  profit,  the  word  "  limited  "  being  omitted  from  title  by 
licence  of  the  Board  of  Trade.  For  the  purpose  of  registration  the 
number  of  members  is  declared  not  to  exceed  2,000.  each  being  liable  tor 
£3  in  the  event  of  winding  up.  The  general  olijeets  are  for  the  promotion 
of  commerce  between  tie  British  ani.l  Russian  Fniphes,  the  collection 
and  dissemination  of  stiiti-tir^  the  promotion  of  the  interests  of  Russian 
subjects  in  the  British  I'imihh  ud  vice  versa,  and  arbitration  in  settling 
commercial  disputes  h,  i\, ,,  n   hutish  and  Russian  subjects.     There  are 

to  be  separate  British  and  Russian  sections.     The  i '        ■■'  -t  is  vested 

in  an  Executive  Council,  to  consist  of  (1)  the   i  ions,  the 

honorary  president,  the  four  hon.  vice-president.  .  the  vice- 

president  and  the  chairman  and  vice-chairman  ot  ilu-  Ui  n  i>ji  .md  Russian 
sections,  all  ex  officio  members  ;  and  (2)  eight  British  and  eight  Russian 
elected  members.     Until  the  first  general  meeting  the  subscribers  are  t 


form  the  Council.     Tl 
for  the  time  being,  am!  i 
Consul -General  n  l.oi;ii 
and  the  president  of  il 
U.K.,  or  their  nomiiii 
annual  moating.     Th, 
the  E.xecutive  Council,  pr 


pr;^sident  is  to  be  the  Russian  Ambassador 
1  hiu.  vice-presidents  are  to  be  the  Russian 
i  r.iissian  Commercial  Attache  in  London, 
.1  :.iti(in  nf  Chambers  of  Commerce  of  the 
i -'  it  111  -.  i;id  one  other  to  bo  elected  at  the 
.  I!'  ml  1  II  e-president  are  to  be  elected  by 
led  that  it  the  president  is  pf  British  nation- 
ality the  vice-president  must  be  Russian,  and  vice  versa.  There  is  also 
to  be  a  General  Council,  to  consist  of  the  Russian  State  Consular  Officers 
in  the  U.K.  and  such  other  honorary  or  subscribing  members  as  the 
Council  shall  elect.  Secretary  :  D.  Ghambashidze  ;  and  reg.  office  : 
International  Buildings,  Kingsway.  W.C. 

UNIVERSAL  lELECTRIC  SUPPLY  CO.  (LTD.)  (145,102.)— Reg.  Oct.  17, 
capital  t:i.iiiin  in  £1  -liaie^  iiiiill  ilpercent.  cumulative  preferred),  to  take 
over  the  husine^s  of  a  dealer  in  electrical  novelties  carried  on  as  the 
"  Universal  Electric  Supply  Co.  Private  company.  First  directors 
are  A.  Lowe  and  T.  Milligan  (both  permanent)  and  A.  Hitner  (general 
manager).     Reg.  office,  19,  Ghapel-walks,  Manchester. 

VICTORIA  GLASS  BOTTLE  CO.  (LTD.)  1 14.").033|.— Reg.  Oct.  9,  Capital 
£2,000  in  £1  shans.  to  cany  on  the  business  of  wholesale,  import  and 
export  glass  bottle  manufacturers,  aeeunnilator  jar,  lubricator  bottle 
and  steam-pressure  gauge  tubing  manufacturers,  &c.  Private  company. 
First  directors  are  J.  Hall,  J.  W.  Hall  and  W.  J.  Tootell.  Reg.  office  : 
28,  Hanover-street,  Bolton. 

COMPANY  INCORPORATED  OUTSIDE  THE  U.K. 

ZINC  PRODUCERS  ASSOCIATION  PROPRIETARY  (LTD.)  (1..528F.)— 
Particulars  of  tho  Zmc  Producers"  jVssoci.ation  Proprietan-  (Ltd.)  were 
filed  at  Somerset  House  on  Oct.  19.  pursuant  to  sec.  274  of  the  Com- 
panies (Consolidation)  Act,  1908.  The  company  was  registered  in  Vic- 
toria, AustraUa,  on  May  20,  1916,  with  a  nommal  capital  of  £100,000  in 
£1  shares  (no  shares  beyond  the  first  £50,000,  and  no  debentures,  to  bo 
issued  without  the  consent  of  the  board).  The  company  i*  to  be  and 
remain  under  British  control,  and  («)  no  alien  can  be  a  director  or  one  of 
the  principal  officers  of  the  company,  (li)  no  share  may  be  held  by  or  in 
trust  for  or  under  the  control  of  any  alien  or  foreign  corjioration  or  any 
coi-poration  under  fore^ign  control,  {c)  no  person  whoso  countiy'  of  origin 
is  now  at  war  with  H.M"  may  hold  office  in  this  company  or  any  share  or 
.shares  therom.  ''  Alien  "  means  any  pei^on  who  is  not  a  British  bom 
subject  or  who  was  not  naturalised  iii  a  British  possession  prior  to  .lune 
30,  1905.  and  "  foreign  coiporatioa  "  means  any  corporation  other  than  a 
corporation  established  m  some  part  of  H.M.  Dominions,  and  having  its 
prmcipal  place  of  business  therein.  "  Coiiioration  under  foreign  con- 
trol "  includes  (o)  a  coqjoration  of  wliieh  a  majority  of  the  directors  are 
aliens,  {h)  a  corporation  in  which  .such  voting  power  a.s  (in  the  opinion  of 
the  Board  of  the  Zmc  Producers'  Co. )  may  give  reasonable  control  is  in  the 
hands  of  aliens  or  foreign  cor])orations  or  persons  who  hold  directly  or 
indirectly  for  them,  and  (r)  a  corporation  the  executive  of  which  is  a 
foreign  controlled  eoqioration.  The  number  of  directors  is  not  to  be 
more  than  1 5.  Each  of  the  following  companies  may  nominate  one  direc- 
tor, viz  :  Broken  Hill  .-Vssoeiated  Smeltei-s  I'roprietary,  Amalgamated 
Zhic  (l)e  Bavav's),  Broken  Hill  South  Silver  Mining  Co:,  Broken  Hill 
Proprietai-v  Block  10  Co..  Bridien  Hill  rroprietaiT  Bloik  14.  Co..  .luue 
tion  North'  Broken  Hill  Mini-.  Broken  Hill  I'roprietaiT  Co..  Mount  Lvell 
Mining  &  Railway  t^...  Sulphide  Conm.,  British  Broken  Hill  PiiiprietaiT 
Co..  and  the  Zinc Coipn.  The  Burmah  Coiim.  is  also  mentioned  as  hav- 
ing'power  to  nominati-  adiivctor  if  it  become  a  member  of  the  com)iany. 
There  is  to  be  a  Loiuhm  Board,  an  advisory  member  of  which  may  be 
appointed  liv  the  Imperial  Goveniment.  The  directoiN  at  Oct.  IS.  1916, 
were  ■  \V.  h.  Baillii'U.  W.  M.  Hvndman.  M.  Cohen,  G.  A.  (Jrnnt,  A. 
Citmpbell.  I!.  Kellv  and  .1.  L.  Wharton,  all  of  Melbourne  :  F.  C.  Howard 
and  B.  A.  Moiilden.  both  of  .\delaide  :  P.  K.  MeBnde.  North.mad. 
Krighlon  :  I".  A.  (lovett.  20,  Coiitliall-avenue.  E.  C.  :  V.  A.  Keating.  22. 
Bishopsgate.  K.C.  ;  and  \V.  H,  Woodliea.l,  Hyes,  Rudawi.k,  Sussex.  The 
British  address  is  at  Pinners'  Hall,  Austin-friars,  E.C.  wlioiv  W.  S.  Robin- 
son is  authorisi-d  to  accept  scnice  of  prores.s  and  notices  on  behalf  of  tho 
company. 
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CITY  NOTES. 


ELECTRICAL  COMPANIES'  SHARE  USl.—Coniinueii 


MEHOEAUSA  (Nov.  1).— Bank  rate  6  per  oent.  (iinoe  July  13,  1916). 
CoQSoia  oiji.  Consols  Pay  Day,  Dec.  1.  Stock*  and  Sharei  Ticket  Days 
Xov.  U  and  29.     Pay  Days,  Nov.  15  and  30.     Prite  o{  Silver,  32Jd. 


m    Last 

I   pivi-l 

W      DEND 


cnr  OF  BDENOS  AYRES  TRAMWAYS  CO.  (1904)  (LTD.)— The  direetore 
have  dei  lared  a  dividend  of  Is.  3d.  per  shar^  (at  rate  of  5  per  eont.  per 
annum  I.  Ie.«  tax.  for  the  September  quarter. 

EDISON  SWAN  ELECTRIC  CO.  (LTD.) — Notice  is  given  that  a  petition 
ha«  been  presented  to  the  Chanceiy  Division  of  the  High  Courtof  Just  ice  to 
confirm  a  special  resolution  of  the  company  for  the  alteration  of  the 
••ompany's  object.*  ])a.sscd  at  an  extraordinarj'  general  meeting  on  the 
3rd  July  last,  and  subsequently  confirmed  at  an  extraordinary  general 
mectine  on  the  24th  July.  The  copy  of  the  resolution  and  the  amended 
memorandum  of  association  are  set  out  in  another  page.  The  petition 
will  be  heard  on  Tuesday,  the  12th  December,  by  Jlr.  Justice  Neville,  and 
notices  of  opposition  must  be  given  on  or  before  the  oth  December  next 
to  the  solicitors.  Me.-srs.  King.  Adams.  Cotton,  N'oysey  &  JIacmin,  15, 
Dowi;ate-hill.  Cannon --tr^-i't.  l.undon.  K.C. 

LISBON  ELECTRIC  TRAMWAYS  (LTD.). — ^Thc  directors  state  that  no 
interim  'lividemi  will  be  p,iiU  on  the  orfiinary  shares. 

HOTTIHO  HILL  ELECTRIC  LIGHTING  CO.  (LTD.)— Mr.  Alfred  Hoare, 
of  Me-.»rs.  Hoart-  &  Co..  bankers,  has  bceji  elected  on  the  board  of  this 
company  in  suo  iis-ion  to  the  late  Sir  Richard  B.  Martin,  Bart. 

WEST  AFRICAN  TELEGRAPH  CO.  (LTD.)— The  board  announce  and 
interim  ilivideml  .it  rate  of  4  jier  cent,  per  annum  (4s.  per  ;jhare),  ta.x  free, 
peyabli'  on  iJ.c.  I. 

WEST  INDIA  ft  PANAMA  TELEGRAPH  CO.  (LTD.)— The  directors  will 
If^-omraend  to  the  «lianholders  at  the  approaching  meeting  the  payment 
of  the  followingdividendsfor  the  half-year  ended  .Tune  30,  1910:  (is.  jier 
ebarr  on  the  first  and  second  preference  shares  and  fid.  per  share  on  tho 
ordinary'  shares  (tax  free). 


ELECTRICAL  COMPANIES' SHARE  LIST. 


Wrynrl,..I,,wtl,,  |„ 

oo  or  1/Wurc  Tua^iay,  (jtU  Jl. 
5    Di>i-I 


lit  will,  h  iKiuul  triiiiMiition.i  looU  place 


NAME. 

film. 

Rati 

Pm  CENT. 
YlBLDRD. 

Dividend 
Dub. 

Electricity  Supply. 

!   :    Ord 

ityD.bi'.!; 

B 
7 
9 

t* 

%^ 
3i 

If 

87 

C    t.  d. 
7    1    2 

5  lb    2 

6  1     6 

7  6    9 

5  12    0 

4  19    S 

6  0    8 

6  10  II 

7  16  10 
6  18    6 
6    8    7 

5  3    fi 

Mar.,  Sept. 
Fob.  Auk. 
Feb,  AuR, 
Mar,&I,t 
Mar,  Auc 

Jon,  July 

Aug,  Fob 
Jun.  Doc 
Mur.Sopt 
Jan. July 

1 

:-•:    '  ■  i"    1      '.•'"■""1/ 

5^1 

yip 


9i 
II 


:.  17   -f 

6  S  II 
6  6  6 
6  2  (1 
6  II  9 
6  6  4 
6  116 
6  0  0 
6  14  3 
6  116 
6  I  0 
6  0  6 
6  8  8 
6  3  10 
6  13    4 


May,  Nov 

Jan,  July 

Jan!  July 
Mar,  AuK 

ian,  July 
an.  July 
lar,  Sopt 
Mat,  Sapl 
Apl,  Oct 
Mar.  S»pt 


METAL  PRICES. 

J    B  Cirr.him  4  Sons,  132, Upp<rThames-s1reet, London,  E.G.,  quote  under 
..mp  as  the  present  basis  pricesof — 

Per  lb.  1  per  ton 

English  Lead Mominal. 

Antimony  Nominal. 

Old  Metals.  Per  ton. 

Clean  Copper  Scrap £112    0    0 

Clean  Brass  Scrap     66    0    0 

Braiiery  Copper  Scrap  ...      89    0    0 

Old  Lead  2b    0    0 

Old  Zinc 38    0    0 

Hollow  Pewter 130    0    0 

Black  Pewter  90    0    o 

Gun  Metal 88    0    0 

itreet,  London-road, Southwark, London, S.E.,  quotes  underdate 
j;proilmate  prices  ol  Sckap  Metals:— 

Per  ton.  Per  ton. 

.::::: "i2S  8     o^,u.. {"i^Z^^j'^' 

116    0    0  Old  Zinc 38    0    0 

90    0    0  Hollow  Pewter 132    0    0 

90    0    0  Shaped  Black  Pewter 90    0    0 

-:  at  th.efollowini;  prices  per  ton:  Plumber's  Solder  (in  bar 
T  •  man'a  Solder.  £97 ,  Blowpipe  Solder,  £107. 


^1? 


4% 
10% 
6% 

20';(' 

5% 
4»% 
10% 
5% 
20° 
4% 
lij% 
J% 
1% 
4i% 


Price 
Tues., 
Oct  31 


Rate 

PER  CENT. 

Yielded. 


Electricity  Supply — cont. 

St.  James' &  Pall  Mall  Ord.  ... 

Do.  do.  Pref.... 

Do.  do.  Debs     . 

Urban  Elec.  Supp.  4*%  Db.  St 

Waste  Heat  &  Gas  Elec.  Gen.  Stations . . 
Westminster  E.S.  Corp.  Ord 

Do.     41  Gum.  Pref 

Electric  Railways  and  Tramways. 

British  Elec.  Traction  5%  Debs 

Do.     6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  . . 

Do.        do.        Assented  Def.  Ord.  . . . 

Do.    4i%  Pref 

Do.    4%  Deb.  St 

City  &  S.  London  Deb 

Do.     Pref.  1896 

London  Electric  Ry.  Ord 

Do.    4%  Pref 

Do.    4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.    3*%  Pref 

Do.     34%  Convertible  Pref 

Do.    3}%  A  Debs 

Do.    3i%  Debs 

Metropolitan  Dist.  Ry.  Ord 

Do.     4%  Prior  Lien    

Do.    4i  First  Pref 

Do.     6%  Perp.  Debs 

Do.    4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.    4%  Guar.  Stock 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Do.     6%  Pref 

Brit.  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%Cum.Pref 

British  L.M.  Ericsson  Mfg. Cm.  6%  Pref, 

British  Thomson-Houston  Db 

Brit.  Westinghouse  Pref.   

Do.    6%  Prior  Lien  Debs 

Do.    4%  Mort.  Deb.  St 

Callender's  Cable,  &c.,  Co.  Ord 

Do.     5%  Pref 

Do,     4  ( %  Debs 

Dick,  Ke'rr  &  Co.  6%  Pref 

Edison.  Swan  Co,  A.  £3  pd 

Do.    4%  Deb 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.     4%  Debs 

Oneral  Electric  Ord 

Do.    6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord.  . 

Do.    4i%  Cum.  Pref 

Do.    41%Db 

India  Rubber,  G.P.  &c.,  Ord 

Do.    Pref 

Telegh.  Con .  &  Main.  Co 

h   Do.    4%Deb! 

VickersOrd 

Do.    5%  Pref 

Do.     1st  Debs 

Do.    4J%  2nd  Debs 

Willans  &  Robinson  B.  Cm.  Pref 

Do.     1st  Mt.  Deb.  St 

Telegraphs. 

Anglo  American  6%  Prof.  Ord 

Do.     Def.Ord 

Commercial  Cable  4%  Debs.' 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Ck).  Ord 

Do.    31%  Pref., 
4%C 


,_  Debs, 
Eistorn  Extension  Tel. Co., 4%  Debs. 

Do.    Ord 

Ct.  Northern  Tel.  Co.  With  Ck)up.  11... 

Indo-Europoan ■ 

M.-irconi's  Wireless  Tel.  Co 

Do.    7%Prof 

West  India  &  Panama  Ord. 

Do,     1st  Prof 

Western  Telegh.  Co 

Do.    4";;,  Dob.  St 

Western  Union  50-yr.  Bds 

Telephones. 

Monid  Vl.loo  Tnliiph.  Ord 

OrlontalTolrpliono  Ord 

Do.    Db,  St 

Tolcph.  (>),  of  Ecypl  Db.  St 

United  River  Plato  Ord 

Do,    ;;%  Cum,  Prof 

Do,     D"b.  Sik 

Finoncial  and  InvMtment. 

Globe  T^-lril,  &  Trust 

Do.    6%  PI 

MackayComniinlea'Common  

Do.    JlOOPrcf 

Submarine  Cable  Trust  Cert*. 


701 
82i 
75 
74i 
70i 
2i 


60i 

5  16 

b4J 

5     « 

16 

74 

5     9 

69 

6  10 

05 

b  14 

951 

u 


78i 
99i 


95} 
22t 
70* 

81 
15J 

7* 

6| 
1401 
64  i 
75S 
77J 
131 
38 
.50J 

2i 

■      'P 
711 


Oolonial  and  Foreicn  Elactrfc  8 

oliijilr  Kir-.  .SuiM.|y(.%  Prof 


Ad 

D 
Dombiiy  ii:.:.  tt  T.  6%  Prof. 

Do.    4|%  ii'ba 

Calcutta  tS.Corp.Ord.. ... 


ISA 
lOi 
851 
70 
125 

upply,  & 

■H« 

■M) 
101 
63 


6  18 
5  16 
5  12 


5  14  2 

5    2  7 

4  9  4 
£     1  10 

5  9  11 

6  12  5 

7  4  4 

5  16  4 

6  8  0 

4  7  5 
6    0  0 

6  0  9 

5  17  7 

7  13  10 
5  17  8 

5  3  5 

6  12  5 

6  io  7 

7  10  0 
6  IS  9 
5  17  8 


6  5    4 

7  5  10 
5  13  16 

5  19    S 

6  112 
6  13  4 
6  5  6 
5  13     2 


4  17 

5  15 
5  1.7 
5  14 
4  16 
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Science  and  Industry. 

We  liope  tliat  tlit"  lecture  delivered  by  Mr.  James  Swikbueke 
last  week  on  ''  Science  and  Industry  "  will  clisj^el  some  of  the 
fallacies  usually  associated  with  science  and  industry  by  many 
of  those  who  arc  asking  the  people  of  this  country  to  change 
their  ways.  At  the  same  time  wc  do  not  suppose  that  everyone 
will  agree  with  all  vhe  author  says.  Our  readers  may  judge  for 
themselves  by  turning  to  another  column.  Even  the  Chair- 
man, Loid  MouLTON,  expressed  the  opinion  that  some  rf  the 
views  were  "  picturesquely  wrong,"  but  even  so  we  can  well 
agree  with  much  that  was  said.  For  example,  in  dealirg  with 
the  respective  spheres  of  academic  science  and  technology,  we 
agree  that  our  universities  had  better  leave  the  latter  subject 
alone  when  dealing  with  the  former.  By  thie  we  do  not  mean 
that  (Jambi'idge  University,  for- example,  should  have  nothing 
to  do  with  tecJmology,  but  that  the  Cavendish  Laboratory  will 
do  well  u)  stick  to  academic  science  and  make  no  attempt  to 
extend  its  activities  into  technical  matiers.  This,  we  think, 
must  be  obvious  to  all  who  give  any  thought  to  the  subject. 
A  much  more  debatable  point,  however,  is  how  far  u  (echnical 
college  sliould  teach  wiiat  may  be  called  commercial  technology 
as  distinct  from  the  piinciples  underlying  technology.  For 
example,  hew  should  a  student  be  prepared  to  take  his  place 
in  a  central  station  i  Very  few  colleges  have  sei  ious  generating 
plant  of  their  own,  and  qven  if  they  have  a  small  station  the 
commercial  conditions  are  wantii.g.  As  Mr.  Swixiu'Rne  says  : 
*'  Imitatiors   of   engineering   luid    chemieul    worksjiops    lave 


always  the  drawback  that  they  are  only  imitations;'  The 
elements  of  time  and  price  do  not  come  in  and  they  are  vital." 
To  these  might  be  added  what  is  vulgarly  called  tli^"sack." 
In  the  imitation  works  the  student  has  no  position  to  lose.  In 
c  mmercial  works  this  is  one  of  the  spurs  that  makes  for 
efficiency.  But  to  return  to  the  central  station.  Althcugh  it 
is  not  possible  to  have  a  small  central  station  on  commercial 
lines  for  the  purpose  of  training,  there  is  no  reason  why  ih-- 
struction  should  not  be  given  in  all  that  appertains  to'  com- 
bustion, efficiency  iu  steam  raising,  the  testmg  of  boilers  and 
steam  plant,  the  testing  of  flue  gases,  and  the  sampling  of  fuel. 
The  student  is  then  able  to  take  an  intelligent  interest  in  what 
is  going  on  when  he  enters  an  up-to-date  power  station!  The 
same  rernarks  apply  in  general  terms  to  other  lines'df  work.    ■ 


At  the  close  of  the  address  Lord  Moulton  made  some  in- 
teresting remarks,  in  which  he  expressed  the  view  that  the 
technical  student  ought  to  have  the  advantage  of  first-class 
technological  professors,  such  professorships  being  held  b}^  men 
who  have  distinguished  themselves  in  commercial  concerns. 
We  fear,  however,  that  this  ideal  is  unattainable.  There  are 
several  difficulties  that  would  be  encouJitered  in  realising  such 
a  programme.  To  st-irt  with,  men  of  this  character  would 
generally  be  beyond  the  financial  resources  of  a  technical 
college.  Secondl}',  unlike  a  professor  of  academic  science  wJio 
may  have  a  wide  knowledge  of  the  greater  part  of  his  particular 
science,  the  efforts  of  a  commercial  technologist  are  genei-ally 
lar  more  restricted.  ■  For  example,  a  successful  station  engi- 
leer  would  probably  , not  be  well  acquainted  with  the  com- 
mercial luncing  of  an  electric  railway,  and  vice  versa  ;  nor 
would  a  steel  maker  have  an  intimate  knowledge  of  the  manu- 
iacture  of  sulphiiric  acid.  It  would,  therefore,  be  necessary 
to  have  several  professors.  Thirdly,  there  is  the  difficulty  that 
any  such  men,  if  they  bccf.me  teachers,  would  soon  lose  touch 
with  the  commercial  aspects.  We  are  inclined  to  think  that 
the  only  way  in  which  these  difficulties  can  be  met  is  by  getting 
specialists  to  deliver  lectures  from  time  to  time,  and  this 
methcd  is  actually  being  followed  to  a  considerable  extent. 
No  doubt  the  requirements  differ  somewhat  with  the  science 
under  consideration.  For  example,  in  chemistry,  the  difi'ereuce 
between  laboratory  and  commei'cial  work,  as  Lord  Moulton 
put  it,  is  largely  a- matter  of  scale  ;  to  increase  the  scale  of 
operation  a  hundredfold  or  a  thousandfold  may  introduce 
difficid'^ies  of  possibly  an  insurmoimtable  character.  For  this 
reason  the  laboratory  can  only  carry  the  studeiits  a  certain 
distance,  but  this  is  no  reason  why  they  should  not  be  instructed 
in  all  the  principles  imderlyiiig  operations  on  an  industrial 
scale,  and  I  bus  be  e<ii:ipped  to  deal  intelligently  with  the 
probl(>ms  that  are  likely  to  arise  in  after  life. 


Electrically-Driven  Floating  Cranes. 

I.N  (niiiiiinii  witii  nuisi   ciaiic.'*.  ihe  u  i  do'cy  is  to  use  elec- 
tri(  iiv  as  a  nu  tive  power  for  the  large  floating  cranes  which 
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are  used  for  the  littmg-out  and  repair  of  ships  of  heavy  tonnage- 
Elsewhere  is  given  a  detailed  description  of  the  two  250-ton 
cranes  that  have  been  provided  for  the  Panama  Canal.  Some 
idea  of  the  size  of  these  cranes  will  be  gathered  from  the  fact 
that  the  contract  price  was  £169,500.  The  displacement  of 
each  pontoon  exceeds  3,000  tons.  The  work  was  entrusted 
to  the  Deutsche  ilascliinenfabrik  A.G.,  a  company  which, 
prior  to  the  war,  traded  in  this  country  tmder  the  title  Demag 
(Ltd.).  It  is  unfortunate  that,  after  being  well  ahead  of  the 
contract  time  for  delivery,  an  accident  during  the  ofi&cial  tests 
on  the  first  crane  should  cause  a  delay  of  some  months.  Inves- 
tigation of  the  accident  led  to  the  conclusion  that  the  failure 
was  probably  due  to  the  distribution  of  metal  in  the  heel  stnit, 
.0  insufficient  strength  of  latticing,  tie-plates  and  rivets,  as 
well  as  lack  cf  adequate  provision  for  flexure  in  addition  to 
airect  compression.  These  subjects  are  of  greater  interest  to 
.he  structural  engineer  than  to  the  electrical  engineer,  but  it 
should  l4  noted  that  after  trifling  alterations  to  three  of  the 
jib  members  the  second  crane  was  put  through  the  official  tests 
and  was  accepted  by  the  Canal  authorities.  Our  object  in 
alludbg  to  the  accident,  which  happily  was  not  attended  by 
loss  of  life,  is  to  direct  attention  to  the  scantiness  of  the  litera- 
i  ure  on  the  strength  of  latticbg.  From  the  description  it  will 
be  seen  that  the  mechanical  and  electrical  details  are  excellent. 


Unremunerative  Appointments. 

I.v  oui  list  issue  We  called  attention  to  the  evil  of  imre- 
niuuerative  positions  in  vhe  teaching  profession.  Unfortun- 
a'-ely,  such  positions  arc  by  no  means  limited  to  teachers.  They 
are  well  recognised,  for  example,  in  elect ricity  works,  and  we 
Icar  also  that  they  are  to  be  found  in  the  works  of  many  of  our 
manufacturers.  This  view  is  supported  by  a  letter  which 
appears  this  week  in  our  Correspondence  columns,  the  gist  of 
the  letter  being  that  the  authors,  four  in  number,  who  are 
t4?('hnical  designers  with  severil  vears  "  live  '  experience, 
enjoy  au  average  salary  which  is  well  below  £150  per  annum. 
In  these  days  we  hear  much  of  the  living  wage,  but  this  should 
not  preclude  the  possibility  of  all  those  wiio  pro\ide  designs 
by  wliich  living  wages  are  to  be  obtained  fiom  receiving  a 
reaiionable  Mtlary.  We  also  hear  much  about  the  importance 
of  the  Helling  side  of  bLsinuss,  but  it  should  surely  be  remem- 
bered that  selling  is  of  little  avail  if  the  produce  lo  be  sold  is 
not  up  to  the  desired  standard.  A  high  standard  can  only  be 
obtained  by  high  teciu.ical  ability,  ar.d  the  best  technical  re- 
iiulta  cannot  be  expected  if  the  technical  man  is  rightly  dis- 
<<inier.i<-d  with  u  poor  prospect  and  a  salary  which  can  easily 
''■  ■'  ■  [>erfoniiiiig  manual  labour  in  the  shops. 
'lie  wii'ije  |NiHition  ret|uiies  carelul  con- 
{>ui..Kili]e  lor  our  ntunufacturing  ur.der- 
*■"■  •  .il  industry.     Tiny  will  probably  plead 

I'"  'O  reaeji  a  viciouH  eiicli' III  su(  Il  liiatters 

t.v  iiiiBMikiiix  'he  cauite  (or  tlu;  effect. 


Copper  Export!  Prom  the  United  States.  A(  <  ,.rding  t-. 
th.'  I'll, ill,,  li.l  Tiin.i,  III  1 1,..  1,1  I.., limit  lis  riided  Sept.  ;jli|Ji 
21."."-'  ■■  ».ti'  ^4•lll  Hl.r.,/,il  from  the  I'lnied  Stales,  iim 
"''  '   l"""  '"   the  eiirreHjiiiiidiiig   period   of    I'jjf). 

'•■  1  '!"•  l-f—   ll'ilivi.liliil  HJiuie. 

'  rdi;  K  I.I  ■  TheKngineer,"  uloctric 

I'  ■  "!'•  '""  '"■•■M  runied  out  recently 

ill"  are  said  to  have 
■    II""'  of  electricity  in 

III  Sweden.     \  ■  .,ii|i,ig  ,,i  a  nou- in  the 

I'   H,  .„  :.    •  ,,,  ,.i,|„nihly  over  100.000 

•    ■■  '  ■    •'■•*   l»'iHlii'.d   niiiiiiiilly    III   .jielrii'   lumneo*  in 


Sweden.  The  molten  jjig  is  delivered  direct  to  the  open-hearth 
furnaces,  heated  by  the  gases  from  the  reduction  furnace,  and 
finallv  the  charge  is  j)oured  into  an  electric  refining  furnace, 
from  wliich  steel  of  remarkably  high  q^ialit}'  is  said  to  be 
obtained. 

Electrical  Vehicles  in  Simla. — In  view  of  the  attention 
now  being  given  to  die  development  of  the  electric  automobile 
in  this  coimcry,  it  is  interesting  to  note  that  the  matter  is  also 
exciting  interest  in  Simla.  The  Postal  Department  is  to  be 
approached  with  a  view  to  the  trial  of  such  vehicles  for  the 
conveyance  of  mails,  and  at  a  recent  meeting  of  the  munici- 
pality the  Committee  instructed  the  electrical  engineer  to 
submit  specifications  for  an  "  electrical  jinrickshaw.'' 

Control  of  Copper  Wire. — The  Minister  of  Munitions  has 
issued  an  order  prohibiting  the  manufacture  of  any  copper  wire 
or  any  cable  containing  copper,  except  for  the  purposes  of  any 
of  the  following  contracts  or  orders  for  the  time  being  in  exist- 
ence, namely  : — 

(1)  A  contract  or  order  to  which  there  shall  have  been  allocated  by 
the  Priority  Branch  of  the  ilinistry  of  Munitions  a  reference  number  and 
priorityclassificationwitliin Classes  "  A"  or  "  B  "  of  circular  L. 33  as  to 
control  of  output  issued  by  the  Minister  of  Munitions  on  March  31,  1916  ; 
or  (2)  A  contract  or  order  with  and  bearing  the  reference  number  and 
identification  letters  of  any  of  the  following  departments,  namely  :  the 
Admiralty,  the  War  office,  the  Ministry  of  Munitions  and  the  Post  Office 

The  Metric  System.— The  "  Metric  System  in  the  Wool 
Manufacturing  Ir.dusiries  "  formed  the  subject  of  a  recent 
lecture  by  Prof.  A.  F.  Barker,  at  the  University  of  Leeds. 
Prof.  Barker  is  a  strong  believer  in  the  metric  system,  and  gave 
many  instances  of  the  confusion  and  discrepancies  caused  in 
the  textile  industries  by  the  existing  British  units.  Among 
others  who  emphasised  the  imperative  need  for  a  change  in  this 
respect  were  BIr.  Josej^h  Lowden,  chairman  of  the  University's 
Dept.  of  Textile  Industries,  and  Mr.  J.  E.  Bedford,  President 
of  tlie  Leeds  (.'liaralier  of  Coniniprce. 

Electric  Paraffin  Vaporisers. — In  view  of  the  present 
restrictions  on  the  use  of  petrol,  any  device  facilitating  the 
employment  of  paraffin  for  motor  cars  deserves  attention.  One 
of  the  latest  American  carburetters  (the  Eyuon  heavy-oil  type) 
embodies  an  electric  heater.  When  it  is  desired  to  start  the 
car,  current  is  switched  on  to  this  heating  resistance,  vapor- 
ismg  a  portion  of  the  parafiin,  after  which  the  engme  can  be 
started.  A  spark  from  the  plug  ignites  the  paraffin  vapour, 
causing  a  flame  in  the  mi.xing  chamber,  which  in  turn  heats  a. 
series  of  thin  horizontal  plates  pierced  with  a  number  of  small 
holes,  tliiimgli  which  the  fuel  is  drawn. 

Industrial  Lighting  by  Electricity.  In  a  Paper  on  the 
above  subject,  read  before  the  Junior  Institution  of  Enguieers 
on  October  I5t.h,  Mr.  F.  H.  Taylor  referred  to  the  benefits  of 
proper  industrial  lighting.  Unsatisfactory  illuinination.  it 
was  pointed  out,  results  in  (1)  an  increase  in  the  number  of 
accidents,  (2)  possible  damage  to  eyesight  and  healtii,  (3) 
diminished  output  of  work,  and  (-1)  imperfect  disciijlme. 
Keference  was  made  to  the  recommendations  contained  in  the 
Report  on  lightuig  in  factories  and  workshops  issued  by  the 
Home  Ollice  Departmental  Committee  last  year,  and  attention 
was  drawn  to  the  im])ortance  of  proper  facilities  for  switciiing 
control  (if  tlie  li;,'hts. 

Canada's  Giant  Telescope.  Much  interest  is  being  taken 
liy  ustroiioiiiers  m  the  new  (i  ft.  redeetuig  telescope  now  lieing 
elected  at  the  Ca'iudian  Government  Observatory,  JJiiiisli 
Columbia.  Jt.s  great  size  can  be  imagined  when  it  is  stated  1  hat 
its  moveable  parts  weigh  '10  tons,  and  that  the  dome  inside 
which  it  is  housed  ia  70  ft.  high  and  06  ft.  in  diameter.  Sjiecial 
iiieusiireH  are  taken  to  seen  re  free  circulation  of  air  currents 
iinil  a  con.Mtant  uiul  uniform  internal  tenijierature,  as  varia- 
tions in  this  respect  give  risi'  to  alterations  in  the  form  of  the 
mirror.  The  dome  revolves  by  eleetiieity,  seven  motors  being 
ii'ipiiied.  The  new  obBorvalory  is  to  he  erected  on  Jiittle 
Sua'iieh  Mountain,  near  Victoria,  B.C.  The  dillicult  task  of 
maki.g  (lie  (!  f^nirror  wits  enirusied  to  a  lielgiaii  firm.  It.  is 
considered  iiiipi'oljuble  thai  anything  larger  will  be  coii.slnicteil 
for  Moine  years  to  emne. 
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Munitions  Output.— The  Minis;  iv  of  Munitions  is  desirous 
of  extciuliiig  tlie  output  of  casting  and  stamping  fuse  bodies 
and  soflvets  and  casting  and  rolling  brass  rods  for  tlie  com- 
ponents. Engineeriug  firms  possessing  suitable  machinery  and 
capable  of  undertaking  such  work  arc  requested  to  commimicate 
at  once  with  the  Central  Clearing  House  for  Engineering 
Resources,  Ministry  of  Munitions.  8-9,  Northumberland-street, 
Xorihumberland-avenue,  London,  W.C. 

Electric  Railway  Development  in  Germany. — An  article 
by  Lord  Monkswell  on  "  Railway  Development  in  Germany," 
in  the  "  Railway  News,"  discusses  the  prospects  of  increased 
electrification.  On  all  underground  railways,  in  long  tunnels 
and  on  steep  gradients  electricitj'  is  at  an  advantage.  It  has, 
however,  the  drawback  that  whereas  an  accident  to  a  steam 
locomotive  only  stops  the  particular  train,  a  failure  of  the 
electric  supply  paralyses  the  whole  line.  For  this  reason  alone 
the  German  military  authorities  are  said  to  have  forbidden  the 
use  of  electricity  on  railways  anywhere  near  the  European 
frontiers.  Urban  and  suburban  traffic  in  and  near  the  great 
centres  of  population  iu  Germany  will  no  doubt  be  more 
and  more  worked  by  electricity,  but  electrification  of  the  main 
lines  is  quite  another  matter. 

Portable  Power  Tools  for  Ships. — The  present  pressure  in 
shipbuilding  has  emphasised  tlie  value  of  portable  electric 
tools.  In  some  cases  repairs  are  now  done  on  board  ship  that 
would  in  the  past  have  been  invariably  carried  out  on  shore. 
An  interesting  case,  mentioned  m  the  "  Nautical  Magazine," 
is  the  re-boring  in  position  of  a  high-pressure  cylinder  of  a  mam 
engine.  The  cylinder  was  22 J  in.  diameter,  with  a  42  in. 
stroke.  Two  men  working  with  a  portable  electric  boring 
machine  rebored  the  entire  length  in  six  hours.  The  current 
consumption  was  only  about  37  units,  costing  4s.  7|d.  The 
same  work  by  hand  would  have  required  seven  men,  would 
have  taken  42  hours,  and  at  pre-war  labour  rates  would  have 
cost  £9.  16s.  The  total  cost  with  the  electric  boring  machine 
including  the  cost  of  energy,  was  only  12s.  71d. 

Iron  Conductors  for  Transmission  Lines. — The  shortage  of 
copper  m  Germany  is  said  to  have  already  led  to  the  sub- 
stitution of  iron  for  copper  conductors  on  cpite  a  large  scale. 
It  is  of  interest  to  recall  that  experiments  in  this  direction  have 
been  made  in  the  United  States  for  some  years,  and  even  in  that 
comitry  the  present  high  price  of  copper  is  no  doubt  an  m- 
fiuential  factor.  According  to  the  "  Electrical  World,"  the 
United  Electric  Light  &  Water  Co.,  of  Waterbury,  has  foimd 
that  for  small  loads,  iron  at  8'25  cents  per  lb,  works  out  cheaper 
than  copper  at  15  cents  per  lb.  The  Public  Service  Co.,  of 
Northern  Illinois,  is  using  No.  8  iron  wire  strung  on  25  ft.  to 
30  ft.  poles  for  light  work,  and  the  Nebraska  Gas  &  Electric 
Co.,  Omaha,  operates  three  iron  wire  transmission  lines,  one 
7  miles  long  and  another  28  miles  long,  with  satisfactory 
results. 

Wireless  on  Aeroplanes. — What  would  seem  to  be  a  record 
in  wireless  transmission  for  an  aeroplane,  according  to  the 
"  Liverpool  Courier,"  is  credited  in  recent  advices  to  Captain 
Culver,  of  the  United  States  Army  Aviation  Corps,  although 
it  is  known  that  some  wonderful  things  in  this  direction  have 
been  done  during  the  war.  During  a  fliglit  from  San  Diego  to 
Santa  Monica,  a  distance  of  about'  1  U)  miles.  Captain  Culver 
is  stated  to  have  maintained  constant  touch  with  his  home 
station,  despatching  messages  at  three  minute  intervals.  The 
power  for  the  tran.smission  set  in  this  case  was  provided  by  a 
generator  fixed  on  the  lower  wing  section,  and  driven  by  a  two- 
bladed  propeller.  Aerial  wires  were  suspended  from  the 
fusilage  of  the  aeroplane,  and  an  insulated  counterpoise  was 
hung  from  the  wings  to  tlie  tail  of  the  machine.  In  view  of  the 
importance  of  the  weight  of  the  wireless  apparatus  of  an 
aeroplane  it  is  of  interest  to  learn  that  in  this  instance  the 
complete  set  is  stated  to  have  weighed  less  than  40  lb. 

Hydro-Electric  Power  in  Spain.  Acctuding  to  recently 
compiled  statistics,  the  liydr.iulic  jxiwer  available  in  Sj)aiii  is 
estimated  at  over  .'j.OOO.UOO  n.r.  Tiiere  are  1  10  large  hydro- 
electric plants  exploiting  a  total  power  of  281.190  H.r.,  and  a 
large  number  of  small  plants,  so  that  the  whole  amount  of 


power  in  use  may  be  reasonably  estimated  at  300,000  h. p. 
This  total  will  probably  be  increased  to  500,000  during  1916 
when  important  installations  are  expected  to  be  completed. 
The  total  potential  horse-power  controlled  by  the  110  large 
enterprises  referred  to  is  1,020,790,  and  con.sequently  739,300 
of  their  total  power  remains  to  be  developed.  Independent  of 
this  amount,  numerous  paper,  spinning  and  flour  mills  and  other 
manufacturing  plants  are  run  by  water  power  not  transformed 
into  electricity.  In  Catalonia,.  Noith-Eastem  Spain,  the 
textile  industries  alone  use  some  200,000  h.p.,  about  one-half 
of  which  is  natural  water-power.  The  estimated  power  of  the 
streams  of  the  Pyrenees  i-unning  through  Catalonia  amounts 
to  1,135,000  H.P.,  and  the  concessions  have  been  granted  for 
the  exploitation  of  only  800,000  h.p.  The  water-power  of  the 
rivers  of  Spain  has  been  estimated  as  capable  of  producing 
horse-power  as  follows  :  Ebro  and  affluents,  1.300,000  ;  Duero"^ 
800,000  ;  Guadalquiver,  750,000  ;  Tajo,  700,000  ;  Guadiano' 
370,000  ;  Mino,  250,000  ;  Jucar,  190,000  ;  Segura  and 
affluents,  100,000  ;  and  others,  600,000  ;  making  a  total  of 
5.160,000  H.p, 

Ontario    Hydro-Electric    Power    System.— Owmg  to  the 

rapid  increase  m  the  consumption  of  electric  power  the  Ontario 
Hydro-Electric  Commission  has  decided  to  proceed  immediately 
with  plans  for  the  extension  of  the  provmcial  power-trans- 
mission system,  which  it  was  intended  to  postpone  until  after 
the  war.  Sir  Adam  Beck,  chairman  of  the  Commission, 
announces  that  the  plants  in  Toronto  and  Dimdas  will  be 
doubled,  and  the  transmission  line  between  these  points 
duplicated,  involving  an  expenditure  of  over  £250,000.  Pre- 
liminary work  on  the  stations  is  already  under  way,  and  plans 
and  specifications  for  the  new  transmission  bne  have  been 
completed.  At  Niagara  Falls  new  switches  and  other  equip- 
ment to  handle  the  additional  50,000  h.p,  being  secured 
from  the  Canadian  Niagara  Power  Co,  are  being  installed. 
The  maximum  load  of  Niagara  power  now  ranges  between 
115,000  H.p.  and  120,000  h.p.  These  extensions  will  insure 
an  ample  supj)ly  for  the  needs  of  Toronto,  and  bring  the  equip- 
ment at  Niagara  Falls  and  Dundas  up  to  the  condition  neces- 
sary to  handle  the  larger  load  which  will  be  available  at  the  end 
of  the  year.  The  Commission  has  also  decided  to  proceed 
immediately  with  the  work  of  linking  up  the  four  power  plants 
at  Eugenia  Falls,  Big  Chuce,  Wasdell  Falls  and  Swift  Current, 
in  the  Owen  Somid-Collingwood  district.  This  will  require 
the  construction  of  41  miles  of  transmission  lines.  It  will  give  a 
total  supply  from  these  four  developments  of  15,000  h,p. 
With  the  increased  production  possible  at  the  Big  Chute  and 
developments  yet  to  be  made  on  the  Saugcen  and  Severn 
Rivers  the  ultimate  development  of  this  district  will  be 
25,000  H.p.  As  the  Northern  Ime  will  be  only  six  miles  distant 
from  the  Niagara  power  transmission  line  at  Moimt  Forest,  the 
two  systems  can  easily  be  linked  together  if  thought  requisite 
in  the  future.  Sir  Adam  Beck  states  that  new  imuiicipalities 
are  being  connected  with  the  system  and  that  the  stead}' 
increase  in  consumption  is  largely  due  to  the  manufacture  of 
war  munitions. 


OBITUARY. 


Pbof.  .K)I!N  Fekgison. — 'I'lip  death  of  Kinoritus  I'lof.  .lolui 
Ferguson,  wlio  recently  retired  from  the  Chair  of  Chemistry  at 
Glasgow  University,  occurred  at  Glasgow  on  Thur.sd«y,  Nov.  2.  In 
1868  lie  became  assistant  to  the  Professor  of  Clieniistry.  whom  he 
succeeded  six  years  later. 

Prof.  H.  M.  Waynforth. — We  regret  to  record  the  death,  on  the 
5th  iiist.,at  West  Diilwioh.  London,  of  Prof,  Harry  Morton  Wam- 
forth.  Profos.s()r  of  Eni^ineeriug  at  King's  College,  Lond  n.  in  hi.s 
49th  year. 

Kn.i.Ei)  IN  -Action — The  following  deaths  in  action  or  of  wouiida 
are  reported  : — 

Capt.  Hivmilton  S.  Harris  (Sherwood  Korestors),  who  was  previously 
reported  ini.ssiup:.  is  now  reported  to  have  bcci\  killed  on  ,T\ily  V.  Ho  was 
27  yeai><  of  age.  and  was  the  yolngcst  sone  of  the  late  Hoiirj-  (5rahnm 
Harris  (of  the  late  firm  of  Brnmwell  &  Harris),  eonsultini;  oimiiiecrs.  He 
was  ediiiatod  at  King's  College  Sehool.  Wimbledon,  and  was  aftenvards 
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employed  bv  the  Canadian  General  Electric  Co.  On  the  outbreak  of  war 
he  enlistedin  the  Queen's  Own  Rifles  of  Toronto.  His  brother,  Second- 
Lieut.  H.  Lionel  Harris.  R.E.,  died  of  wounds  on  Dec.  2,  1915. 

Lieut.  Eric  Appleby  (R.F.A.  has  died  of  wounds  received  in  action. 
He  was  at  the  outbreak  of  war  a  student  at  the  University  of  Liverpool, 
Faculty  of  EngineerinS;  and  of  the  Institution  of  Civil  Engineers. 


The    Industrial    Development  Committee    of    Nottingham.— On 

Monday,  the  13th  inst.,  at  6.30  p.m.,  Mr.  T.  C.  Elder,  of  the  British 
Electrical  and  Allied  Jlanufactuiera"  Association,  will  deliver  an 
address  on  '"  War  and  Industrial  Revival." 


PERSONAL. 


The  Vice-Chancellor  of  Cambridge  University  has  apiJointed  Dr. 
R.  T.  Glazebrook,  C.B.,  Fellow  of  Trinity  College,  director  of  the 
National  Physical  Laboratory,  to  the  office  of  Reader  on  Sir  Robert 
Rede's  foundation  for  the  ensuing  year. 

Jlr.  J.  S.  Rtkeathley,  C  V.O.,  electrical  engineer.  Imperial  Works, 
Delhi,  India,  ha«  been  gazetted  as  temporary  Major  in  the  Army. 

Xaval  Electriciaxs. — The  following  warrant  electricians  have 
been  promoted  to  the  rank  of  commissioned  electricians  : — 

Geo.W.  Hows,  Chas.  P.  Perry,  John  B.  Clough,  Thos.  R.  Brotheridge, 
Joseph  A.  Smith,  Ernest  C.  Qffer. 

RovAL  Engineers  (T.F.) — The  following  appointments  have 
been  made  : — 

I>ondon  Electrical  Engineers  :  B.  F.  Wood-Smith  to  be  second-lieu- 
tenant (on  probation). 

TjTie  Electrical  Engineers  :  Sapi)er  H.  E.  MacDonald  and  A.  Woods 
to  be  .«econd-lieutcnants  (on  probation). 

Ixindon  and  Tyne  Electrical  and  Mechanical  Company  :  Staff-Sergt. 
('..  J.  Hew«  to  be  second-lieutenant  (on  probation). 


APPOINTMENTS  VACANT  AND  FILLED. 


A  |)rincipal  and  secretary  is  re(iiiired  for  the  Technical  School, 
Lurgan.  Salary  £200.  Applications  to  the  Acting  Secretary  by 
noon  Xov.  24. 

A  leading  firm  of  accumulator  makers  advertises  for  an  estimating 
clerk  for  their  London  office. 

Tlie  Lahore  Electric  Supply  Co.  (Ltd.),  require  a  general  manager, 
who  must  Le  a  member  of  the  Institution  of  Electrical  Engineers. 
.Silary  80(J  R.,  rising  to  1,000  R.  per  month.  .Applications  to  Messrs. 
F.  P.  Baker  &  Co.  (Ltd.),  4  &  5,  Bond-street,  Walbrook,  London,  E.C. 

The  Government  of  India  require  three  assistant  electrical  engi- 
neers, two  for  a  factory  at  Amwankada  and  one  for  a  factory  at 
lHlia|jorc.  Five  years"  engagement.  Salary  280R.,  rising  to  340R., 
jxT  month  Particulars  from  the  Director-General  of  Stores,  India 
Office,  Whitehall,  I>mdon,  S.W. 

A  profeiuior  and  a«HJMtant  are  required  for  the  dejjartmcnt  of 
ph>iiicii  of  the  South  African  School  of  Mines  and  Technology, 
JohanncHburg.  Salaries  £8(K),  rising  to  £1,000  ;  and  £350,  rising  to 
£45*1,  reHi)ectiv<ly.  Applications  to  Messrs.  Chalmers,  Guthrie 
4  Co.  (Ltd),  9,  Idol-lane,  London,  E.C,  by  Nov.  10. 

.Mr.  T.  A.  Ri|)ley  has  been  apixiinted  Clerk  of  Works  for  the 
rjttenitii.n  of  the  generating  station  buildings  at  Rothcrham. 


Ir.,t 

fix) 


INSTITUTIONS  AND  SOCIETIES. 

Royal  Insllliilion.  A  r' m  ral  njcctini-'i.l  tin-  uicinliers  of  the  Royal 
■wi«  Ill-Id  ychtcrday  iiftemoon  (the  0th  insf.),  the  Duke  of 
iiiid.  K.C.  J'rcHidcnt,  in  the  chair.  Dr.  H.  K.  Ann- 
....  .  I'..  KR.S.,  was  ehclcd  a  manager  in  place  of  the  late 
r..t  .>.  I'.  ThorniMUin.  RcKoliitidnii  of  thanks  were  iiaswd  to  Mr. 
..r.l  l'r<ir.i-  (,,r  hilt  donation  of  £|(H(  and  to  Mr.  John  V.  Bucb- 
>  doniition  of  mm  U,  the  fund  for  the  Promotion  of 
.1  lO-M-areh  III  lyiw  TcmpiTiitnre.  and  of  £l(J0  to  the 
■I 

Royal  Society.  -AtinmK  tin-  Papem  read  at  the  meeting  on  Xov. 
and  *•  '•■  till-  tiilliiwinu  :  "  "n  wiiv™  in  an  Kliwtic  Pinto,"  by  Prof. 
H.  I^inib.  KH>  ;  mid  "On  the  Mcchaniiiil  R/liilioMH  of  the  Energv 
..f  .Mii(fii.ii*.ti..ii.     I,v  «..  II.  Mmum. 

EleclfiC  Vehicle  CommltlCO.-  I.illiri.  have  1.(1  M  addnBul  til 
riei  I'  .  mid  iiiit<iiiii.liili<  iii(/iriiiTH  ciilliii«  tlifir  iitti  iitioii 

to  It  '"  "'  llie  I'liilric  veliiilc  and  to  the  deairability 

"'  I" ii'orr  1.1  Huili  vrhiiliH  in  Huh  cuMlrv.     .Mtcntio'ii 

.in  niMi  drimn  to  tin-  micccM  mhii'vi'd  hh  (ar  by  viirimiH  liriiiK,  hucIi  iih 

M<Hi«r«    Miirr.il.    Lyonn,  Hnyii  \Mmrf  Cirlui/e  C,,.,  Viiken.  Limited 

•       iitlon  in  aliK,  ilrawn  t.,  tin-  (mt  thiil  hiicIi  yehiolcH 

iiiil/i«i'  nIxMit  town,  iin  tin-  iiiiliagc  of  Hip  modern 

■   >nr.  nil  built  in  tlm  Cnilcd  StalcM.  will  give  an 

■      r.diy  awraK''  milri»(je  |Kr  ihargi-  nver  givi-nndluke  riiiidii  of 

(roiii  70  In  no  mltni. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Nov.  lOth  (to-day). 

Phy.sical  Society. 
5 p.m.  At  the  Imperial  College  of  Science.  Imperial  Institute-road, 
South  Kensington,  S.W.  Agenda:  "Note  on  the  Diffusion 
of  Liquids,"  by  Mr.  B.  W.  Clack  ;  and  "  On  the  Regularity  in 
the  Distribution  of  the  Satellites  of  Spectrum  Lines  :  with  a 
Note  on  the  Structure  of  the  Green  Line  of  Mercury  and  Temis 
of  Cnii-cction  in  Usmg  a  Concave  Grating,"  by  Prof.  H.  Nagaoka. 
SATURDAY,  Nov.  Hth. 

Association  of  MrNi>'G  Eleotricai,  Engineers  (West  of  Scotland 
Branch). 
4.30  p.m.     At  the  Royal  Technical  College,  Glasgow.     Lecture  on 
"  Friction  Surfaces,"  by  Mr.  John  Oswald, 
MONDAY,  Nov.  13tll. 

Industrial  Development  Committee. 
6.30  p.m.     At  the  Exchange,  Nottingham.     Address  on  "'  \\'ar  and 

Industrial  Revival,"  by  Mir.T.  C.  Elder. 
Newcastle  Loc.4L  Section  or  the  Institution  of  Electrical 

Engineers. 
6.45  p.m.     At  the  Mining  Institute,  Newcastle      Inaugural  Address 
by  Mr.  H.  W.  Clothier. 
TUESDAY,  Nov.  14th. 

Circle  of  Scientific,  Technical  and  Trade  .Iourn.mists. 
5 p.m.     In  the  Hall  of  the  Institute  of  Journalists,  Tudor-street, 
E.C.     Paper  by  Mr.  B.  S.  Rowntree  (Director  of   the  Welfare 
Dept.,    Jlinistiy    of  .  Munitions    of    War),  on    "  The    Human 
Element  in  Factories." 
Scottish  Local  Section,  Institution  of  Electrical  Engineers, 
7.30  p.m.     At     the     Rooms,     207,     Bath-street,     Glasgow.     First 
Ordinary    Meeting   to    be    held.     The    Chainnan,    Mr.    .J.    K. 
Stothert,  will  deliver  his  Inaugural  Address. 
M.iNCHESTER  Local  Section,  In.stitution  of  Electrical  Engineers. 
7. .30  p.m.     At  the  Engineers'  Club,  Manchester.     An  Address  by  the 
Chairman,  Mr.  A.  E.  McKenzie. 
WEDNESDAY,  Nov.  15tll. 

RoY.4L  Society'  of  Art.s. 
4.30  p. m.     At  the  Royal  Society  of  Arts,  John-street,  Adelphi,  W.C, 
Opening  Address  by  Dr.  Dugald  Clerk,  F.R.S.,  -^n   "The  Sta- 
bility  of  Great  Britain." 

BlK.MLNC.H.\M  L0C.\L  SECTION,  INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

7 p.m.     At  the  University,  Edmund-street,  Birmingham.     Kelvin 
Lecture  on  '■  Soire  Aspects  of  Lord  Kelvin's  Life  and  Work," 
by  Dr.' A.  Russell. 
THURSDAY,  Nov    16tli. 

(iKEENOCK   ELECTRICAL  SOCIETY. 

7.4-5  p.  III.     .\t  Ma.sonic  Rooms,  22,  West  Stewart -street,  Greenock. 
'■  A  (iriticism  of  the  I.E.E.  Rules,"  by  Mr.  H.  Piggott. 
FRIDAY,  Nov.  17tlX. 

The  I.NSTiTUTioN  of  Mechanical  Engineers. 
6 p. in.     At  the  Institution  of  Civil  Engineers,  Great  Georgestreot, 
S.  \\'.     Report  of  the  Hardness  Tests  Research  Committee. 


iBt  LONDON  ENGINEER  VOLUNTEERS. 

OHicer  CoiunKUKliiv.;.    Lieut. .Col,    Clay.    K.M. 
Orders  for  the  Week      -■ 
Officer  for  the  Week.  —Platoon  Commnndor  J.  O.  Chead'c. 
No.xt  for  Duty. — Platoon  Commander  A.  ticrard. 

Monday,  November  13th.-7-Technical  for  Platoon  No.  it  at  Rogency- 
Htrcot.  Sc|uad  and  Platoon  Drill,  Platoon  No.  10.  Signalling  Class. 
Recruits'  JJrill.  0.2r)-,S.  ;  " 

Tuesday,  ^{ov^•lnl)er  14t.h.— School  of  Arms,  ()-7.^  Miniature  Range, 
.5.30-7.30.  lyjctuiti,  7:1.'),  "The  S'ofvico  Rilio,"  Platoon  Commander  A. 
Gerard. 

'     Wednbxdav.    November    15th. — Instruction    Class,    6.1.').     Miniature 
Range,  5.30-7.30.      Platoon  Drill,  Platoon  No.  3. 

Tliursday,  November  llith.. — Platoon  Drill.  Platoons  Nos.  ,">  and  li. 
Ambulance  Class.  11.0.     .Miniatuiv  Range,  r).:i()-7.30. 

Friday.  November  17th. ^ — Technical  for  Platoon  No.  10.  Rpgency- 
Klreut.  Squad  and  I'lntooii  Drill.  Platoon  No.  9.  Signalling  Class. 
Hecruils'  Drill.  Il.25-8.2r>. 

Sttturdny.  Noveinbor  18th. — N.C.O.'.s  Class,  2.30.  Company  Coin- 
ninii'<li'r('a»te|l. 

Hii'nday,  Noveniber  10th.— Rntn<nching  iit  Otford.  Parade  Victoria 
IS.  H.  iV  C.  Railway  Hookiiin  Office)  8.45  a.m.  Cnifonn,  havrrsocks  and 
wat«r.liottl(i.  jMidday  ration  to  be  carried.  Hallway  vouehers  will  be 
provided,  •  ■ 

NoTK. — I'nloiw  atjhorwito  indieoted,  all  drills.  Ac.  will  take  jilacc  »l 
Meudi|iiartorii.  '        ▼ 

inBpi'ction.— Tlie  Corps  will  !«•  inspected  on  November  2,')lli  by  Sir 
Di'imond  O't'allnglmn.  .\  lull  innster  is  highly  ini|>orliint,  Parmic 
2,2().     I'nifoim. 
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WORKS  ORGANISATION.  * 

BY  A.  D.  C.  I'ARSONS,  B.A.,  EDWIN  L.  ORUIS,  AND   G.  H.  TWEDDELL. 

(Continued  from  puije  147.) 

Ill  tliis  Paper  the  question^of  works  organisation  is  divided 
into  three  main  parts,  covering:  (I)  Manufacturing,  (2) 
Costing,  and  (3)  Selling,  of  the  works  product.  In  our  last 
issue  was  given  the  part  covering  manufacturing. 

Part  II. — The  Financial  Organisation  pj  Factories. 

BY  EDWIN  L.  ORDE. 

The  evolution  of  accurate  cost  accounts  seems  to  have  begun  at 
the  time  when  competition  began  to  influence  sales,  and  to  prove  the 
superior  efficiency  of  large  factories,  finding  its  highest  develoi:)ment 
in  factories  where  machine  work  can  be  most  largely  utilised.  The 
various  stages  in  the  evolution  are  long,  and  until  lately,  technically 
trained  engineers  have  been  too  apt  to  look  on  accountants  with 
kindly  tolerance,  rather  than  as  valuable  allies. 

The  priuiary  object  of  all  costing  systems  is  to  obtain  a  record  of 
the  amount  of  money  spent  on  labour  and  material,  to  ascertain  the 
proportion  of  the  expense  of  working  the  factory  to  be  added  to  these 
two  items  and  to  present  (1)  The  total  net  cost  of  every  production, 
and  (2)  such  divisions  and  sub-divisions  of  the  cost  as  may  be  con- 
sidered by  the  management  most  likely  to  enable  a  close  scrutiny  of 
working  processes  to  be  made,  and  a  continuous  comparison  with 
corresponding  items  in  the  estimates. 

Four  essentials  of  a  good  costing  system  are  : — 

1 .  Accuracy. 

2.  Simplicity. 

3.  Rapidity. 

4.  Elasticity. 

This  seems  sufficiently  obvious,  but  writers  on  these  subjects  com- 
plain that  elaboration  of  detail  is  only  too  apt  to  increase  to  a  point 
where  the  cost  of  working  the  system  becomes  unduly  high.  The 
case  of  Woolwich  Arsenal  is  quoted,  where  in  1906  over  -t  per  cent, 
of  the  total  wage  bill  was  spent  on  clerical  administrative  labour. 

The  total  wage  bill  is  not  given,  but  from  other  figures  it  may  be  de- 
duced that  it  was  of  the  order  of  £1,500,000. 

Time. — Accuracy  in  recording  time  is  of  the  first  importance  and 
at  l.he  same  time  most  difficult  to  ensure. 

When  the  work  is  constant  and  is  paid  on  piece  rates,  the  returns 
are  probably  as  correct  as  is  necessary,  but  when  a  man  on  tima  rate 
is  employed  on  a  number  of  comparatively  short  operations  for 
various  orders,  the  difficulty  of  accurate  record  becomes  greater  and 
attempts  to  meet  it  probably  costly.  As  a  general  principle  it  would 
seem  that  foremen  should  be  involved  in  the  time-kee^ping  system  to 
an  extent  which  shall  influence  them  in  spreading  the  work  as  evenly 
as  possible,  so  as  to  avoid  the  difficulty  referred  to  above,  but  at  the 
same  time  shall  not  interfere  to  any  harmful  extent  with  their  real 
function,  the  distribution  and  technical  supei  vision  of  the  work. 

Stores. — A  great  deal  of  attention  has  been  paid  to  the  store-house 
by  various  wTiters,  as  it  constitutes  a  possible  source  of  leakage  wliich 
is  difficult  to  detect  unless  the  cost  system  is  carefully  designsd  and 
applied.  A  well  arranged  system  of  cards  seems  to  offer  the  best 
solution  and  to  give  the  clerical  department  complete  information  in 
a  form  which  is  readily  accessible.  In  the  designing  and  application 
of  the  system  there  should  always  be  the  closest  jjossible  collabora- 
tion between  the  accountants'  department  and  the  technical  manage- 
ment. 

In  fluctuating  markets  the  storehouse  requires  considerable  atten- 
tion, for  the  adjustment  of  the  rates  at  which  various  articles  should 
be  issued  must  exercise  an  important  effect'on  the  cost  of  the  product 
and  on  future  estimates.  As  a  general  rule  it'scoms  that  the  market 
rate  at  the  date  of  issue  or  at  the  licarest  date  that  can  convt^niently 
be  ascertained  should  be  taken, and  any  profit  or  loss  dealt  with  in 
the  stores  account.  Unless  this  is  done  direct  comparison  between 
the  market  rates  ajid  ihc  cdsi  of  the  product  becomes  impossible  and 
future  estimates  JKisnl  ..  i  ilir^v  costs  are  misleading. 

Materials.  —Materials  oidcrrd  direct  for  contracts  j)ass  through  the 
ordinary  books  required  by  the  system  in  use,  autl  materials  for  stock 
through  the  storehouse  or  yard  and  can  be  suitably  recorded  on 
cards. 

I'J.tlimatiiKj. — American  methods  of  costing  and  estimating  possess 
the  attractive, feature  of  rapidity.  The  best  way  of  obtaining  accu- 
racy is  to  be  found  in  a  syst(;m  which  enables  resulls  to  I  c  recorded 
before  m»ny  days  have  elapsed  aft(u'  the  work  is  iiiiislic^d.  a-iul  the 
details  are  still  fre.sh  in  the  menvor.'es  of  those  concerned  in  it  :  while 
the  estimating  department  have  the  knowledge  that  the  net  costs  on 
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which  their  work  is  based  are  the  result  of  immediate  inquiry  and 
investigation  when  discrepancies  occur  and  so  can  be  used  in  a  new 
estimate  without  any  misgivings.  Another  feature  of  what  may  be 
called  the  American  system  of  estimating  is  the  employment  of 
technical  nu>n  as  estimaters  both  of  quantities  and  rates. 

The  system  must  be  costly  if  it  is  really  to  be  efficient,  though  this 
will  be  perhaps  recouped  in  works  where  there  is  much  estimating  to 
be  done,  by  the  accuracy  and  rapidity  which  must  be  attained  by 
such  a  system  in  the  hands  of  competent  men. 

It  is  said  that  the  inherent  weakness  of  the  system  of  estimating  in 
general  use  in  this  country,  i.e.,  the  calculation  of  quantities  by  tech- 
nical men  and  rates  by  net  cost  clerks,  lies  in  the  difficulty  experi- 
enced by  the  net  cost  clerk  in  fixing  his  rates  judiciously,  o\ving  to 
his  lack  of  technical  experience,  and  this  is  urged  by  the  advocates 
of  what  has  been, called  the  American  system. 

The  writer  consider?  that  a  judicious  blend  of  the  estimating 
draughtsmen  and  net  cost  clerks  can  often  be  made  which  will  bring 
out  the  best  qualities  of  both  departments. 

The  system  of  doing  the  whole  of  this  work  by  means  of  a  technical 
staff  has  an  advantage  over  the  net  cost  clerk  system  in  this  respect  ; 
that  the  technical  staff,  when,  not  actually  engaged  in  estimating, 
can  be  occupied  in  watching  net  costs  as  the  work  progresses,  and  in 
devising  means  whereby  they  can  be  compared  with  the  estimates  at 
all  stages,  so  as  to  keep  the  management  closely  in  touch  with  the 
financial  aspect  of  the  operation.  This,  in  the  writer's  opinion,  is 
the  most  important  point  in  financial  organisation. 

A  close  comparison  between  the  cost  of  work  in  progress  and  the 
estimate  can  to  some  extent  be  arranged  in  shipyards  by  plotting 
cost  progress  curves,  of  which  the  ordinates  represent  money,  and 
the  abscissee,  time.  If  the  scales  are  judiciously  chosen,  the  estimate 
curve  can  be  made  to  assume  so  definite  a  character  that  any  marked 
difference  between  it  and  the  actual  cost  curve,  when  it  is  plotted, 
can  be  seen,  probably  one  or  two  weeks  before  it  begins  to  assume 
serious  proportions. 

The  ordinary  book-keeping  systems  have  been  criticised,  over- 
hauled, and  improved  until  there  is  probably  little  to  be  done  in 
further  improvements  except  ]^erhaps  in  minor  details,  but  the  full 
development  of  a  good  net  cost  system  and  the  establishment  of  a 
close  connection  between  the  net  cost  estimating  and  constructive 
departments  on  the  lines  indicated  above  deserves  the  careful  atten- 
tion of  all  those  who  are  concerned  with  factory  organisation. 

The  best  results  are  likely  to  be  obta'ned  by  the  closest  possible 
combination  between  accountants  and  engineers,  for  if  either  is  elimi- 
nated some  essential  element  of  success  is  sure  to  be  forgotten. 

No  discussion  on  the  financial  organisation  of  factories,  so  far  as  it 
afTects  internal  work,  should  disregard  the  great  and  vexed  question 
of  establishment  charges.  The  closeness  of  the  estimating,  and  the 
accuracy  of  the  net  cost  systems  are  indicated  very  clearly  by  the 
number  of  items  placed  imder  the  head  of  indirect  charges.  When 
there  are  few,  the  work  is  well  subdivided  and  a  good  measure  of 
accuracy  maj'  be  counted  upon  ;  when  there  are  many,  the  opposite 
may  be  confidently  expected. 

The  basis  on  which  indirect  charges  should  be  calculated  in  costing 
and  estimating  has  been  argued  at  considerable  length  by  manufac- 
turers, and  it  has  been  held  that  some  percentage  should  be  taken  of 
the  total  cost  of  labour  and  material. 

The  sub-division  of  charges  is  a  question  which  probably  never  will 
be  finally  settled,  for  conditions  in  engineering  works  and  shipyards 
are  constantly  changing,  and  though  elasticity  is  claimed  as  an 
essential  of  a  good  costing  systeiKt'iWs  .i.dmirable  quality  must  some- 
times fail  under  new  developlnmt^,  ad>,  ^"*"  changes  have  to  be 
made.  In  engineering  works  wlert  tat-  .:vge  amount  of  the  work  is. 
done  on  machine  tools,  it  is  {rp'iaW  .y  advisable  to  charge  all  such 
capital  cost  items  under  a  spec-.-a'l  heading,  and  provide  for  them  by 
fixing  a  rate  for  each  machine  which  is  added  to  the  cost  of  all  the 
work  which  it  jjrodures.  ■  •.  •  , 

The  cost  of  estimating  and  tendering  is  an  item  which  should  be 
carefully  kept,  if  only  as  a  record  of  the  miproductive  work  and  a 
guide  as  to  how  and  where  it  has  been  apportioned,  for  this  brings 
under  review  the  idiosyncrasies  of  customers  in  regard  to  tho  demands 
they  make  on  the  estimating  staff,  compared  with  the  value  of  the 
orders  given,  and  may  form  an  important  factor  in  deciding  policy. 

The  pej'fect  cost  system  should  be  capable  of  showing  at  Ji  glance 
the  cost  of  work  as  it  proceeds,  but  luifortunately  such  a  .sysleui 
has  yet  t(5  be  devised. 

It  may.  however,  be  taken,  that  in  most  factories,  shipyards,  or 
engine  works,  some  litt'e  signals  can  1  e  set  u])  which  will  indicate  to 
the  management  symptoms  of  the  financial  health  of  the  place  which 
will  be  serviceable. 

Weekly  returns  of  material  and  wages  showing  how  they  are  ap- 
portioned ;  weekly  output  of  various  trades,  inachiiui  time  worked* 
and  many  similar  data  can  be  easily  collected  and  applied  as  best>. 
suits  the  particular  trade  or  the  reiuireni'^nts  of  the  nv.'ia-.'cment. 
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but  in  this  as  in  all  detailed  costing  arrangements  the  exercise  of  very 
^se  discretion  is  required  in  deciding  the  extent  to  which  details 
shall  be  carried. 

♦Sofaronlythe  internal  finance  of  factories  has  teen  considered, 
but  a  rerj-  large  and  important  question  is  opened  when  the  finance 
connected  with  the  disposal  of  the  product  comes  under  discussion. 
The  time  seems  to  have  arrived  when  the  whole  machinery  required 
for  obtaining  and  fulfilling  foreign  orders  should,  where  it  does  not 
at  present  exist,  te  set  up  at  once,  and  where  it  does  exist,  should  be 
put  into  the  best  possible  working  order. 

In  the  writer's  view  the  first  great  necessity  is  a  banking  compnay 
(subsidised  bv  the  Government  if  need  be.  or  relying  on  its  o^vn  re- 
sources if  these  are  sufficiently  strong)  which  shall  finance  manu- 
facturers who  find  it  necessary- to  grant  long  credit  terms  to  foreign 
customers.  German  success  in  securing  such  trade  is  largely  due  to 
this,  and  her  example  will  no  doubt  be  followed  by  neutral  coxmtries. 
Similar  American  institutions  are  already  in  existence,  and  have  no 
doubt  done  much  to  foster  trade  during  the  war.  An  institution  of 
this  kind  has  been  established  in  England  for  the  furtherance  of  trade 
with  Italy.  This  has  a  capital  of  £1,OCO,000.  and  for  the  next  ten 
years  a  subsidy  of  £50,000,  but  for  the  development  of  trade  with, 
for  instance,  Russia,  a  bank  of  this  kind  would  have  to  be  on  a  much 
larger  scale.  A  capital  of  £10,000,000  as  a  foundation  is  suggested 
by  one  Russian  writer  (M.  Alexander  Wilner,  "Times  Russian 
Supplement,"  July  29,  1916). 

The  financing  of  trade  would  not  be  the  only  function  of  such  a 
bank,  it  would  also  arrange  to  collect  by  means  of  trade  and  banking 
connections,  all  such  information  as  is  essential  in  building  up  a  trade 
organisation.  This  would  be  distributed  amongst  the  potential  pur- 
cha.sers  and  traders  as  found  desirable,  and  thus  lay  the  foundations 
of  business  relations  which  only  require  satisfactory  pioductions  from 
the  factories  to  develop  them  into  permanent  connections. 

The  organisation  should  probably  be  a  combination  of  banks, 
merchants,  and  manufacturers  supported  bj' the  Government  financi- 
ally if  necessarj-  and  through  international  channels  whenever  and 
wherever  required,  but  should  not  be  under  Government  control. 

The  details  of  the  work  to  be  carried  out  by  such  an  Institution  are 
namerouB,  and  compri.se  : — 

(a)  Translation'into  the  particlar  language  and  numeral  system  of 
communications  between  buyers  and  sellers;  in  fact,  all  the  literature 
of  the  trade. 

(h)  The  dissemination  in  the  proper  direction  of  all  such  informa- 
tion as  may  spread  full  knowledge  of  the  productions  of  firms  in- 
Tolved. 

>c)  The  collection  of  information  regarding  the  requirements  and 
Mtandingof  possible  purchasers  ;  and 

id}  Th<-  training  and  development  of  suitable  men  to  act  as  pio- 

i,iir-,,f  llriii.Hli  trade,  who  shall  have  sufficient  technical  knowledge 

■•■  [lOHHibilities,  understand  and  overcome  difficulties,  and 

idlng  to  be  entrusted  with  powers  to  negotiate  contracts 

I  hiH  Midc!  of  trade,  essential  though  it  is,  has  never  yet  been  suffici- 
ently cultlvat<-<l  by  this  country. 

I'nifiw  wime  «iich  slops  are  taken  it  is  to  be  feared  that  this  country 

will  low  (he  best  o|i|Kirtunity  she  has  ever  had  of  developing  the 

'  'olniiiiil  nwirketH  and  formlii«  close  business  relations  with  our  Allies, 

whiih  Hhonid  dnvolop  into  a  large  and  mutually  advantageous  trade. 

{To  he  concluded.) 
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'Di  •  cxtinl  l<i  wliiih  Urm-.  vcsselH  of  war  have  Imm  constructed 
diii'i-  the  U^KinnitiK  of  tlii^  cntiiry  Iihh  led  to  the  introtluction  of 
(loiitinH  <  riiniH  «iifli(i<nl|y  large  for  the  litlingout  and  repair  of  thetc 
craft,  AIiIioiikIi  III  tliin  lime  it  is  not  iiorinixsible  to  refer  to  what  is 
Iwiim  chine  III  liofnn.  niiirh  Ichh  to  Kivo  dclailnd  doHcriptions,  it  may  bo 
ol  inlcrr^l  to  d<'«  rilie  what  has  been  done  in  recent  years  by  our 
nciKhlmum.  '         '         t'A 

In  thn  i«iM  Nover/il  ol  iIm-  larK-'M  Hhipl.nildinn  (irniH  in  the  country 
nitlnml  llonlmK  crnni-H  from  GiTni/m  lirin.«,  not  liCcauFe  our  enginpcrs 
worn  iinftbin  i..  ron-lni.  i  «ii,|,  ,  rim.-H.  but  becauso  they  were  rither 
iinnbln  I..  ..■in|»l(,ii.  r.(fnrfli.  pri.r.  „r  lo  Kive  hiieh  quick  delivery  as 
th<-ir  .„m|KiHor>i  AIiIiohhIi  an  iiniilvhis  hIiowh  timt  there  is  lillli- 
.lil»..rri,..-  <i.  Mix  <«ml  p«ir  Ion  ..(  .  ran-»  bv  dilTerent  firms,  it  is,  novcr- 
tMr«.,  .slrrmcly  likily  llml  (leriiwui  llrmH  eilhor  deliberately  under. 

•  Thi.  |.«rl  of  Iho  i.»|K.r  wa.  wriilM,  i.t  U,.  „„tl  of  ,rulv  :  the  writer 
Ihtoik.  It  wr.)  K.  nol«  Ihi'.  d»i",  M  thn  „,f„,n  <,t  ly.r.!  KarrinKdonV.  rv.ni- 
mlH«..  wtiirh  «Hi-  «r^.|  .,n  Srpt.  22.  Unp,  »„  clnw,  n  nwoinblnn.e  lo  the 
rough  HIKM  whtrh  ho  h*«  oiitlini'd. 


quoted  in  order  to  get  information  at  first  hand  as  to  work  in  progress 
in  out  shipyards,  or  were  in  a  position  to  under-quote  on  account  of 
financial  assistance  received  from  those  likely  to  benefit  by  such 
information.  Readers  will  call  to  mind  that  when  the  "  Thunderer  " 
was  being  constructed  by  the  Thames  Ironworks  Co.  skilled  German 
engineers  were  engaged  at  the  works  on  the  Thames  in  erecting  the 
large  floating  crane  which  the  company  had  ordered  from  a  German 
firm,  and  which  was  to  be  used  for  the  fitting-out  of  the  vessel. 

If  we  remember  rightly,  questions  asked  in  Parliament  at  the  time 
elicited  the  familiar  type  of  answer,  but  in  view  of. the  experiences  of 
the  last  two  years  it  is  reasonable  to  suppose  that  the  information 
which  could  be  collected  without  difficulty  by  trained  observers  on 
the  spot  would  be  invaluable  to  tl:e  German  naval  authorities.  It  is  of 
little  consequence  to  us  now,  and  i  ii  the  future  mayle  we  shall  have  the 
good  ."^ense  to  exclude  from  our  shi  pyards  not  only  all  those  of  German 
nationality,  but  also  all  those  who  are  not  British. 

Relatively  few  fiims  are  in  a  position  to  engage  in  the  manufactiu'e 
of  heavy  floating  cranes,  and  little  technical  information  has  been 
published  concerning  such  cranes. 

Descriptions  were  given  recently  in  these  colunms  *  of  two  elec- 
trically-driven 150-ton  cranes,  one  of  the  non-revolving  bridge  tjfe 
and  the  other  of  the  revolving  type.1  In  this  article  particulars  will 
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be  given  of  a  1.50-ton  craro  by  the  well-known  Dutch  firm,  Messrs. 
.Smuldcrs,  of  Rotterdam,  and  of  a  250-ton  crane  by  the  Deutsche 
Jlascbinenfabrik  A.G..  of  Duisburg,  Germany. 

I. -i(  1-TON  CRANE. 
The  crane  rests  upon  a  conical  tower  built  on  the  ponloon,  as 
sho^vn  in  Fig.  1.  The  tower  carries  at  its  apex  a  platform  which 
supports  at  one  side  the  jib,  imd  at  the  other  side  the  counterweight 
and  the  various  operating  meiOumisms.  The  whole  is  united  by  a 
structural-stecl  frame  enveloping  the  tower. 

Of  the  two  lifting  mechanisms,  one  is  of  1.50  tons  capacity  at  a  nuliiis 
of  S7  ft.,  and  the  other  is  of  10  tons  capacity  at  149  ft.  nuliu.s.  The 
weight  of  the  jib  is  balaniiwl  by  s])(tcial  counterweights,  wliili  the  loiul 
is  balanced  by  movable  coun(('rweiglits.  Those  comiteiweights  arc 
such  that  there  is  practically  no  list  under  any  condition  of  loading. 

The  capacity  of  the  crane  and  the  corresponding  figures  foi-  the 
lifting  spiH'ds  and  workiny  radii  arc: — 

150  tons    at   ft   radius  of  H7  ft.,  and  a  speed  of    2  ft.    8    in.  per  niin. 
120  tons  „  lO.'l  ft.,  „  :ift.    0    in. 

IKMons  „  72  ft..,  ..  t  ft.     I.Jin. 

70  tens  „  87  ft.,  ,.  5  ft.  11     in. 

•«»  tons  „  1411  ft..  „  l:i  ft.     H    in. 

25  tons  ..  14(MI.,  ..  U!  ft.     5    in. 

•  Tick  IOlkctuhian,  .Inly  28,  litld,  p.  501. 
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Witli  lo:uis  of  from  25  to  110  tons  tlic  iiaue  makes  one  complete 

evolution  in  six  minutes. 

The  jil>  tan  ahviiys  be  derrieked  in  such  a  manner  as  to  permit  of 
loads  up  to  HO  tons  being  deposited  on  deek.  Loads  of  120  and 
150  tons  ean  only  be  lifted  when  the  arm  is  pointing  forward  in  a  longi- 
tudinal direction  as  regards  the  pontoon.  When  these  heavy  loads 
have  to  be  hau<lled  the  structural-steel  framework  surrounding  the 
tower  is  llxcd  to  the  deck  of  the  pontoon.  The  two  lifting  mecha- 
nisms, the  slewing  and  derricking  mechanisms  and  the  machinery  for 
moving  the  counterweights  are  all  electrically-driven.  On  board  are 
installed  the  necessary  capstans  and  other  apparatus  for  mameuvring 
the  pontoon.  The  entire  crew  for  such  a  crane  consists  of  three  men, 
namely,  a  driver  for  dire.'ting  the  operations  of  the  crane  from  his 

abin,  one  man  in  the  engine  room  and  a  lireman. 

250-TON  CRANES  AT  PANAjVIA. 

In  anticipation  of  requirements,  investigation  was  made  by  repre- 
sentatives of  the  Isthmian  Canal  Commission  with  a  view  to  deter- 
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mining  the  t^-pe  of  crane  that  would  best  meet  canal  requirements. 
The  conclusion  was  early  reached  that  two  floating  cranes  of  the 
largest  size  would  be  necessarj-.  Towards  the  close  of  1912  tenders 
were  invited  for  the  construction  and  delivery  of  two  floating  cranes 
of  250  tons  capacity. 

Four  fets  of  tenders  were  received — one  American,  one  British,  one 
Dutch  and  one  German — as  follows : — 

^mfrican.— Welbnan-Seaver  Morgan  Co.— Two  cranes,  £290.000. 
One  crane  only,  £149,000.  Time  required  for  deliverj',  690  days  in  either 
case. 

£r.(i«A.— Cowans,  Sheldon  &  Co.— Two  cranes,  £230,000.  One  crane 
onlv  £1 1 5  250.     Time  required  for  delivery,  548  days  in  either  case. 

Z>M<cA.— Werf    Gusto.— Two    cranes,    £184,000.     One    crane    only, 
£92,000.     Xo  time  specified. 
•       Gernion.- Deutsche   JIaschinenfabrik,    A.G.— Two    cranes,   £164,0/0. 
One  crane  only,  £84,035.     Time  required  for  deUverj-,  580  days  and  550 
days  respectively. 

Contract  was  entered  into  with  the  German  iirm,  the  total  contract 
price  of  the  two  cranes  being  £169,500,  the  difference  of  £5,430  from 
the  original  estimate  being  due  to-  minor  alterations  and  to  the  provi- 
sion of  condensing  apparatus  for  each  crane.  The  cranes  have  been 
given  the  names  •'  Ajax  "  and  "  Hercules  "  respectively. 

General  Description  .—From  Figs.  2  and  3  it  will  be  seen  that  each 
crane  consists  essentially  of  a  steel  pontoon  150  ft.  long,  88  ft. wide 
and  16  ft.  Sin.  average  "depth,  containing  a  power-generating  plant, 
and  supjwrting  the  li.xed  and  revolving  superstructure.  Electric 
energy  is  generated  at  220  volts  continuous-current  by  engine-driven 
dynamos,  steam  being  supplied  by  a  coal-fired  Scotch  marine  boiler. 
.\il  motions  of  the  hooks  are  controlled  by  one  operator.  The  pon- 
toon is  not  self-propelling,  but  is  fitted  with  a  powerful  steam  capstan 
at  each  of  the  four  comers  for  warping  the  crano  into  any  desired 
position,  and  is  further  fitted  with  suitable  towing  bits,  cleats,  &c., 
and  with  two  3,000-lb.  anchors  handled  by  steam. 

The  fixed  and  revolving  s-uperstructure  is  centred  at  a  point  39ft. 
distant  from  one  end  of  the  pontoon  and  midway  of  its  width.  The 
fixed  superstructure  consists  of  a  truncated  steel-framed  pjTamid 
supporting  at  its  top  the  revolving  superstructure.  This  latter  con- 
sists of  two  parts,  the  "  tell  "  which  surrounds  the  pyramid,  and  which 
supports  the  jib,  machinery  room  and  operators'  cab,  and  the  jib 
which  is  hinged  to  the  bell  at  its  top,  and  carries  the  main  and  auxi- 
liary hoists.  Rotation  about  a  vertical  axis  is  obtained  by  power 
applied  between  the  bell  and  jnramid  near  the  foot  of  the  latter. 
Movement  of  the  jib  in  a  vertical  plane  is  secured  by  means  of  two 
links  attached  to  the  jib  and  to  carriages  driven  by  vertical  screw- 
spindles,  thcte  latter  being  at  the  rear  of  the  bell  and  vertically  above 
the  machinerj'  house. 

This  design  of  superstructure  virtually  eliminates  all  uncertainty 
OH  to  how  the  loads  are  carried.  All  vertical  loads,  dead  and  live,  of 
the  revolving  Huperstnicturc  are  concentrated  at  the  top  of  the  pyra- 
mid. 'Hie  over!  urning  moment  of  the  I ivc,  dead  and  wind  loads  of  the 
revolving  huicrstructure  is  resisted  by  horizontal  forces  applied  at 
the  top  and  bottom  of  the  pyramid.  The  clcarimccs  are  such  that  no 
part  of  the  nrvolving  superstructure,  excc])t  the  jib,  overhangs  the 
iwntnrm  in  any  [Kisif  ion,  and  the  heights  of  supersf  nicture  are  such  that 
unoniiunbereti  [jaHHage  around  it  is  f)rovided  in  all  positions.  An 
nn-a  20  (t.  bv  60  ft.  rm  the  deck  of  the  pontoon  is  made  sufficiently 
Mlrrmg  to  cnrrj-  a  Hiif*rimi)OHed  load  of  2.000  lb.  j;er  stpiare  foot,  this 
area  U-iiig  intcmlc<)  for  the  reception  of  loads  U]>  to  a  total  of  300  tons. 
'Jill'  iiHum  can.  therefore,  cany  V(T\'  heavy  and  bulky  loads  on  their 
ilitlui  when  it  is  neceiwarj'  to  transport  llu-in  anywhere  on  the  Canal, 
Ihii*  itiidi-ring  iinncccsHary  the  nut  of  barges  for  this  purposa. 

Th<.  jib  i«  pmvidMl  with   main  and  auxiliary  hoists.     Tlio  main 
I  at  the  i«>int  of  the  jib.  and  cc>nsist,s  of  two  identical 

■  .(  a  rated  capacity  of  I2.'i  tons.     Thew  two  blocks  can 

■  ilii-r  liy  nicatmof  im  cc|iin|iw'r  bar,  wliircby  they  may  be 
/iiadc  I'.  I'liJii  Hubtitiuitially  one  hoist  of  250  Ions  capiicity.  Ka(!h 
lilfM'kof  till'  main  lioiM  is  xUHiicndi'd  by  10  parts  of  2-iii.  st<'('l  wire  rope. 

'IImi  auxili;ir\  hoixt  luii  a  rated  ra]iit<ity  of  15  Ions,  and  cunsists  of  a 

two  ]>art  liliM'k  Mwunu  from  a  travelling  trolley  running  <m  a  track 

«H'iiri-d  to  lliii  Inwpr  sidi!  nl  tbi<  jib  in  Hucb  niaiinor  that  the  auxiliary 

litiiHt  >  an  I  >  (<|  I  r.itwl  at  any  (Kiint  of  this  luiiway  in  any  posit  inn  of 

till'  jil'      'n»   IM  HI,  lini'tt  Clin  b'lndlc  it"  rated  IoimIh  u1  any  point  in  a 

full      ir    ;■   fi  ri  h  I     ^.f    '!(',(i  d(.((.      |(    ran    iiivolvo    completely    under 

n  atlililion,  l.c  InlTi'd  in  or  out  by  iiicans  of 

and  i-iii-w  npiiidles.     The  main  hoist  has 

I  lie  rrarbi'K  Mtiitcd  for  eatih.     Hy  "  reach  " 

:iiul  dixtaticK  (roiM  till-  (are  of  tho  pontoon  to  tho 


KX)  t. 


801  ft. 
81 -lift. 


From  any  of  these  reaches  the  main  load  can  be  luffed-in  sufficiently 
far  to  enable  the  crane  to  deposit  such  load  on  the  deck  of  the  pontoon. 

The  main  hoisting  speeds  are  : — 

250  tons  3  ft.  6  in.  ]jer  min. 

125  tons  7  ft.  0  in.  per  min. 

62-5  tons 14  ft.  0  in.  per  min. 

The  unloaded  blocks  are  raised  or  lowered  at  not  less  than  20  ft. 
per  minute,  and  the  crane  can  make  one  complete  revolution  in  from 
5  to  8  minutes,  depending  on  the  load  and  the  wind,  the  lower  figure 
being  the  most  favourable  condition  without  w'ind.  The  jib  loaded 
with  100  tons  can  be  luffed-in  from  its  maximum  to  minimum  reach 
in  not  more  than  17  minutes  and  luffed-out  in  not  more  than  IS- 
minutes.  Without  load  the  jib  can  be  fully  luffed-in  from  maximum 
to  minimum  reach  in  not  more  than  10  minutes,  and  luffed-out  in  not 
more  than  8  minutes.  The  speed  of  hoisting  the  fully-loaded  auxiliary 
block  is  not  less  than  40  ft.  per  minute,  and  the  unloaded  auxiliary 
block  can  be  raised  or  lowered  at  not  less  than  SO  ft.  per  minute.  The 
speed  of  racking  the  auxiliary  hoist  along  the  runway  is  from  40  ft.  to 
80  ft.  per  minute,  depending  on  the  angle  of  inclination  of  the  jib. 

Each  crane  is  safely  stable  in  a  wind  exerting  a  presssure  of  40  lb. 
per  square  foot,  even  with  a  300-ton  deck  load  on  the  pontoon,  but  it 
is  not  intended  to  operate  the  cranes  in  a  gale.  The  pontoon  has  a 
freeboard  of  not  less  than  3^-  ft.  when  handling  maximum  capacity 
loads  in  any  position  without  deck  load  ;  if  the  deck  load  be  present 
this  freeboa.rd  is  reduced  to  not  less  than  2  ft.  The  maximum  longi- 
tudinal incb'nation  of  the  pontoon  does  not  exceed  2i  deg.,  and  the 
maximum  transverse  inclination  is  less  than  5  deg.  Ladders,  stairs 
and  gangways  are  provided  for  convenient  communication,  inspec- 
tion and  repair.  Each  crane  is  equipped  with  all  the  necessary 
signals  and  means  of  communication,  and  is  electrically  lighted 
throughout. 

Pontoons. — Each  pontoon  required  980  tons  of  structural  steel  and 
20  tons  of  oak  as  fenders.  The  fittings,  including  capstans,  anchor 
winches,  anchors  and  chains,  anchor  flanges,  &c.,  for  each  pontoon 
weigh  53-7  tons.  The  boiler  for  each  pontoon  weighs  41  tons.  One 
hundred  and  thirty  tons  of  concrete  were  used  in  cementing  tho 
bottom  of  each  pontoon,  and  450  tons  for  comiterweight  in  the  stem. 
The  following  is  a  schedule  showing  the  date  of  beginning  work  on  each 
pontoon  and  the  dates  when  the  pontoons  left  Emden  under  tow  and 
when  they  arrived  at  the  Isthmus  : — 


N 


Bottom  plates  laid  

Launched  

State  of  completion  of  hulls  when  launched: 

Ei-cctcd 

Riveted   

Hulls  rompleted  and  date  of  departure  from 

Einden  

Date  of  arrival  


"  Ajax."        "  Hercules." 


0ulv29,1913  Aug.  10, 1913 
Jan.  8,  1914  I  Feb.  24,  1914 

93  per  cent.  I  97  per  cent. 
70  per  cent.  |  78  per  cent.. 

Apr.  26,  1914  May  30,  1914  . 
July  8,  1914   July  13, 1914 


I  no  Inni.      2ri0  tons, 


WIG  ft. 
02-4  ft. 


21  0  ft. 

22 -aft. 


The  weight  of  the  structural  steel  above  the  deck  of  the  pontoon  for 
each  crane  is  as  follows : — 

Tons. 

Tower  120 

Bell  300 

Jib    123 

Total    543 

All  of  this  work  was  manufactured  at  the  Benrath  shops  of  thai 
contractor.  Work  on  the  towers  aiul  hells  started  on  October  1,  1913, 
and  as  the  different  ])arts  were  completed  they  were  ship]:ed  to  Kmden 
for  eI^'ctioll  by  tho  contractor.  Erection  began  on  December  I,  1913. 
Tho  jibs,  counterweight  arm,  machinery  house,  machinery,  spare 
parts,  foinidry  patterns,  and  erection  equi]nnont  wore  shijiped  from 
Antwerp  direct  to  the  isthmus  in  April,  1914.  All  work  not  erected 
at  ]5mden  was  assembled  at  tho  Benrath  shops  before  shipment. 

Maeliinenj. — The  machinery  above  deck,  including  all  hoisting, 
Hlcwing  and  luffing  machinerj',  weighs  about  .•!(i8  tons.  The  greater 
part  of  this  niachinory  was  maiuifactm-od  at  tlu^  Hcniath  shops. 
About  40  tons  of  this  was  oroclod  at  JCmden,  and  tlu?  rest  shipjicd 
knocked  down  to  the  Isthinns. 

Jikrlririd  Kqiiipmenl. — Tho  eleclrieal  equipment,  consisting  of 
stoani  engines  and  generators  for  the  jiowcr  and  oloctriu  light  miils. 
motors,  biako  solcnoiilH,  switchboards,  control  Ions  oloctric  light 
installation,  aiul  slip-ring  collectors,  was  installed  and  the  power  plant 
Was  thoroughly  tested  before  the  pontoons  left  Kmden. 

When  the  ix)nloonB  loft  Oorinany  their  general  condition  was  as 
follows:- 

Ciimphlcd.  roiitdons.  Tower  and  cli'otriii  light  pliinlM.  I'nwcr  and 
I'liiitnil  wiriiitt  wit  bill  pnnlnonN,  anil  In  tin-  (Millciilor  ringH  on  the  towcin. 
All  electric  li^l  iiiHtallatiiMiH  for]ioMtii(mH  and  crane  Htructuix'.-*.   Towers. 

I'urliiillii  rcm/i/ifi'f/.  — Hell,  with  cxcci)li(in  of  couiitci-weight  ami,, 
miioliiiierv  Iiouho  and  machinery  f<ir  xaiiic.  .•.|iiiidle  cwirriage  and  spindles. 
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Tlie  jibs,  of  course,  were  not  erected  on  the  crane  structure.     The 
spindle  carriages  with  their  cast-iron  counterweights  and  spindles 
were  lashed  to  the  decks  of  the  pontoon  for  shipment. 
g^  The  following  is  a  summary  of  the  weight  of  each  crane,  complete  : — 

Tons. 

Pontoon  l,()34-4 

Electric  plant,  coal,  water,  &<• 173-7 

.Structural  steel  for  superstructure,  including  tower, 

bell  and  jib -as 

Machinerj' 368 

Counterweight,  motors,  controllers,  &c 150-2 

Total    2,869-3 

The  Deutsche  Maschinenfahrik  A.G.,  a  company  which  piior  to  the 
war  traded  in  this  countn,'  under  the  title  Demag  (Ltd.),  is  a  combina- 


Gatun  Looks  for  the  erection  of  the  two  jibs,  and  suitable  .storage  and 
wharf  space  at  Cristobal  for  work  on  the  cranes  proper.  The  material, 
other  than  that  for  the  jibs,  arrived  at  Colon  on  Jime  4,  1914,  and  was 
unloaded  and  transported  to  Cristobal.  This  material  consisted  of 
structural  steel  for  the  bell  counterweight  arm  and  machinerj'  house, 
the  mechanical  and  electrical  parts  of  the  hoistmg  and  luflSiig  machinery, 
wire  rope,  blocks  and  sheaves.  g^j 

The  work  done  at  Cristobal  on  each  crane  before  attachment  of  jib 
included  the  following  :  About  88  tons  of  structural  steel  for  the  bell, 
coimterweight  arm,  carriage  countertrack,  macliinery  foimdations, 
and  machinery  house  w^ere  erected  and  riveted.  The  "screw  spindles, 
spindle  carnage,  luffing  mechanism  and  hoisting  machinery'  were 
installed.  The  remaining  work  to  be  done  on  the  power  cables  and 
control  wiring,  that  is,  the  wiring  from  the  collector  rings  to  the 
machinery   house   and   operators'   cabin,   was   completed.   "The   bell 


'Em.  3. Abr.vn""Ement  op  Postook  foe  250-tON  FLOATraG  Crane.      ■- — --^ 


tion  of  the  principal  crane  builders  in  (Jermany.     The  following  were 
the  principal  sub-contractors  : — 

Design  and  Construction  of  Pontoons. — Dcutsch-Luxciuburgischo 
Bergworks  and  Huetten  A.G.  Abtl.  Nordfccwerke,  at  Emden. 

Boilers,  Piping,  Capstans  mid  Anchor  II'/hc/hs.— Gebr.  Sachscnberg,  at 
Ro.sslau,  Anhalt. 

Condenser  Equipment. — Finna  Uelbigan,  Dresden. 

Power  Plant  Unit,  Electric  Light  Unit  and  Inatallalion  of  Same,  Electric 
Light  Wiring  in  Pontoons  and  on  Crane  Slrnrliires.  Motors  and  all  Control 
Equipment. — Allgemcino  Electiicitats  Gesollschaft^  Herliii. 

Steam  Engines  for  Power  Plant  Unit  and  Kkctrir  Light  Unit. — Werft 
Sohiohau,  Elbing.  , 

Erection. — The  contract  permitted  the  u.se  of  a  canal  lock  for 
erecting  the  jibs  without  charge,  except  for  additional  cost  of  labour, 
if  any.  The  contractor  planned  to  lake  advantage  of  this,  and  was 
assigned  a  building  site  at  the  east  wall  of  the  micklle  chamber  of 


counterweight,  consisting  of  150  tons  of  scraji  iron,  sand  and  cement, 
was  built  about  the  steel  work  of  the  counterweight  arm.  When  the 
luffing  mechanism  had  been  tested  and  found  to  ojjerate  satisfactorily, 
the  cranes  were  ready  for  the  attachnu>nl  of  the  jibs.  i:t^ 

The  "  Ajax  "  reached  this  stage  of  completion  on  October  2,  1914, 
and  was  towed  to  tiatun  and  jilaced  in  the  lock  chamber.  On  Novem- 
ber 4th  the  ■Hercules"  followed.  The  nuitcrial  for  the  two  jibs, 
which  consisted  of  about  320  tons  of  structural  stwL  on  arrival  was 
shipped  to  Gatun,  and,  after  a  delay  of  12  days,  erection  was  hegiui. 
The  jibs  were  erected  at  right  angles  to  the  chamber  wall  with  the 
pivot  end  toward  the  chamber.  No  part  of  the  jib  was  i-enuitted  to 
project  over  t  he  lock  chamber  wall.  The  jibs  were  erected  on  cribbing 
of  .sufheicnt  height,  and  .so  i)laccd  that  the  passage  of  tow  ing  loco- 
motives along  the  lock  wall  was" not  interrupted.  In  order  to  make  the 
attachinent  to  the  ciano  structure,  it  was  necessary  to  move  the  jibs 
until  they  projected  45ft.  beyond  the  lock  wall.     When  completed, 

c2 
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each  jib  was  lowered  upon  io\a  roller  supports,  so  that  the  lower 
chords  of  the  jib  rested  upon  them.  Two  of  these  supports,  each 
consisting  of  two  18  in.  rollers,  were  placed  at  the  pivot  end  of  the  jib 
near  the  edge  of  the  lock  wall.  The  two  other  supports,  which  were 
placed  about  60  ft.  from  the  sheave  head  of  the  jib,  were  constructed 
with  one  roller  only.  The  lower  chords  of  the  jib  were  fitted  on  the 
underside  with  blocks  of  elm  10  in.  thick  and  armoured  with  |  m. 
steel  platefor  the  full  width  of  thechord.  It  was  found  that  attheone- 
roller  supports  this  lining  was  not  sufficient  to  protect  the  outstanding 
legs  of  the  chord  angles.  AThen  reinforced  with  a  J  in.  piate  the  result 
was  satisfactory.  The  jib  was  moved  by  means  of  two  sets  of  7-part 
block  and  tackle  placed  between  the  head  of  the  jib  and  deadmen 
anchored  at  the  lock  wall  and  leading  to  two  hand  winches. 

When  everything  was  ready,  the  crane  to  which  the  jib  was  to  be 
attached  was"  brought  into  the  lock  chamber,  and  the  water  lowered 
until  the  pivot  jaws  ot  the  crane  superstructure  were  level  with  the 
pivot  holes  of  the  jib.  Alignment  in  a  horizontal  plane  was  obtained 
by  shifting  the  pontoon  by  means  of  the  mooring  lines.  Tlie  jib  was 
then  skidded  forward,  and  the  pivot  pins  were  inserted.  In  order  to 
secure  the  nice  adjustment  necessarj'  to  line-up  the  holes  for  the 
insertion  of  the  pivot  pins,  hydraulic  jacks,  placed  upon  the  roller 
supports  and  acting  upon  the  lower  chord  of  the  jib.  were  u.'^ed.  After 
the  jib  was  thus  pivoted,  it  was  raised  into  place  by  its  own  luffing 
mechanism.  To  accomplish  this,  since  the  jib  in  its  outer  position 
lacks  about  30  deg.  of  reaching  a  horizontal  position,  it  was  necessaiy 
to  add  an  extension  to  the  connecting  links  that  transmit  the  motion 
from  the  .spindle  carriage  to  the  jib.  The  jib  was  then  derricked  up 
in  the  usual  manner  by  lowering  the  spindle  carriage.  In  this  posi- 
tion, the  jib  was  secured  to  the  superstructure  by  special  rigging 
designed  for  that  purpo.se,  and  the  connecting  links  released  to  enable 
the  connections  to  be  removed.  When  they  were  removed,  the 
spindle  carriage  was  raised  sufficiently,  so  that  the  connecting  links 
could  be  pinned  to  the  jib.  The  "  Ajax  "  finished  this  operation  on 
October  16th,  and  was  towed  back  to  Cristobal  to  receive  the  lifting 
ropes  and  to  be  adjusted  for  the  acceptance  tests.  The  "  Hercules  " 
finished  the  attachment  of  the  jib  on  November  8,  1914. 

With  the  contractors'  con.^ent,  both  the  "  Ajax  "  and  the  "  Her- 
cules "  were  docked  at  Gatun  from  November  9  to  13,  1914,  and  their 
bottoms  were  cleaned  and  painted. 

On  November  I4th,  by  means  of  a  locomotive  crane  on  the  lock  wall 
the  spindle  carriage  counter«'eights  were  placed  on  the  "  Aja.x,"  and 
it  wa-s  ready  for  scrwce.  The  "  Ajax,"  under  the  direction  of  the 
Mechanical  Division  of  the  Canal  authorities,  and  manned  by  a  crew 
of  the  contractors'  employees,  was  then  used  to  remove  two  portions 
of  a  sunken  barge  that  were  blocking  the  channel.  After  successfully 
remnv-ing  these  obrtacles  and  performing  some  minor  work,  the 
"  Ajax  "  wan  returned  to  the  contractor  at  Cristobal  on  November  25, 
]9I4.  The  "  Hercules  "  was  returned  to  the  contractor  on  November 
lO,  1914. 

>  Tejiting.—'rhe  contract  required  the  Canal  authorities  to  provide 
the  wciglitH,  HiingH.  lines  and  unskilled  labour  necessary  for  the  tests, 
and  to  atttt'h  and  detach  the  test  loads  to  the  hooks.  The  test  load 
(or  the  main  lioint  wa.t  built  up  of  two  concrete  blocks  in  which  15  in. 
I-ljcaroH  were  mil.edchfd  and  which  projected  beyond  either  side. 
Thn  load  Kiii*  niif.|.<-ii<li-d  by  four  (i  in.  by  2  in.  eyobars,  which  at  their 
lower  enilM  wirr-  pintntl  to  I  he  side  girders,  and  at  the  upper  ends  to  a 
nhiukle  thriinxh  which  the  2'iHU)H  triangle  was  passed.  The  test 
loiwl  cli-w  rilwl  w.i(;l]c<l  lIHt  tons,  and  by  tlic  iwiditlon  of  cast-iron 
blfK'kN  anil  Hlcfl  rail  for  fractional  weights  iho  loiwI  could  1  e  gradually 
incn:n'«-<l  lo  the  maximum  re(|uirod—  namely.  300 tons.  1  he  test  load 
(or  th<'  aiixiliarj-  ImjImI  wan  a  Bteol  jilutform  filled  with  concrete,  and  sus- 
I^mdwl  at  the  four  romcm  by  l^-in.  chain.     It  weighed  8  tons, 

'ITm-  mntrti'lor  <ifli-r;-<l  the  cmne  "  Ajax  "  for  test  on  Itocinbcr  1. 
1911.  ii.it  tl'  rn  11(1  hoiMl  loM  IoimI  was  aMcenible<l  sfj  that  llic  acliml 
(Ml  ,  Ifeieml.er  3rd.     The  test  with  the  KM). tun  nurmal 

|o,i  I  Buc(Ch«fully.  and  (he  s|cifl  of  the  hoistinu.  lulling 

and  ,    ■  iiionii  met   coiilni'i    rci|iiireiiiciitH.     On    Dcfcmlcr 

7lh  the  if^l  lomi  wan  increa^'d  20  |  cr  cent.,  u»  Mpeeiliwl  by  the  (cm- 
trB<-t  (or  IIm!  overloml  teHtu  by  the  adilitjan  of  steel  rail.  The  120  loji 
{(Mwl  wan  hoiMiHl  I  Icnr  of  the  wharf  and  liHled  slowly  out  to  th<^  KM)  Ion 
mn'h  of  HI  (I  (e.  (rr,ni  the  (a<i-  of  the  feeder.  NoMJgtiHof  dliuiHter  were 
mitiK'd  in  any  riM'tnlier.  'Ilie  auxiliary'  ImiNl  Inilley  was  at  the  inner 
limit  oftrnvi'i,  ulcn  It  aliould  huve  b(t>ii  at  the  tipiif  the  jib.  The  jib 
wan  nnlrriil  l<>  l><-  lufTed  in.  mi  that  the  trolley  loiild  lie  run  out.  The 
inxtiiiji  III"'  il'  o.ntrolier  uaii  placed  in  llie  lulling  position  atui  the 
\^it\  .  '  II- lu'iinl  aj<  they  ri'leiuwd  Ihe  brakim  on  the  druinN, 

tti,,  <»<  olwrvr-d  ;    Unit,  the  i(i||ii|i>'e  of  the  back  of  the 

jib  iiiiM  i'< '!<•    \i<iu\,  which  wan  only  a  «hrirl  diHlanco  almve  the 

Krouml  ;  a  jmu'e,  and,  Mvondly.  the  (all  nf  ibr  jib  mid  (ho  recoil  of 
th<<  innfo«m  'till-  jib  pivot  reiniiilie<l  inlail.  iiml  the  jib  in  its  fall 
tijtr  |ii\>il.     The  head  of  the  jib  uilli  Ilie  HlieaveN  which 

„,,|  load  HUiiMK  clear  o(  the  Icxl  IiumI.  and  buried  itrelf 

nl .  Kriiufiil.     'Hie  exlennioii  of  Ihe  jib  l>"yund  Iho  point 


which  .serves  as  an  attachment  for  the  crab-trolley  sheaves  struck  the 
test  load,  and  was  completely  wrecked.  The  portal  which  ties  the 
upper  chords  together  at  the  second  panel  point  and  supports  the 
guide  sheaves  for  the  main  host  remained  in  place.  The  connecting 
links  from  the  jib  to  cross-head  were  badly  twisted.  The  back  spindle 
cari'iage  track  was  sprung  outward,  and  with  it  the  two  spindles.  The 
spindles,  however,  were  found  to  have  suffered  no  injury.  The  upper 
chord  was  sprimg  and  the  lower  chord  twisted.  The  main  hoist 
blocks  and  the  equaliser  bar  received  injury,  more  especially  the 
latter,  but  the  block  sheaves  were  intact.  One  main  block  triangle 
was  badly  bent.  Of  the  upper  sheaves  at  the  head  of  the  jib  only 
two  of  the  10  were  broken.  The  ladders,  walks,  railing,  &c.,  had  been 
bent.  The  crab  track  was  badly  twisted  and  bent.  The  jaws  of  the 
revolving  superstructure  which  form  the  jib  pivot  were  twisted,  and 
the  outer  cover  plate  was  ripped.  The  inner  part  of  the  crab  track 
penetiated  the  operator's  cab,  and  damaged  the  controllers  and  instru- 
ments. The  hoisting  rope  was  kinked  in  places  and  rendered  mifit 
for  use.     No  one  was  injured. 

Investigation  of  the  accident  led  to  the  conclusion  that  the  heel  strut 
was  the  first  to  fail,  and  that  the  failure  was  probably  due,  not  to 
insufficient  sectional  area  to  resist  the  maximum  direct  compression, 
but  to  the  distribution  of  metal  in  this  membsr  and  to  the  insufficient 
strength  of  latticing  and  tie-plates,  and  of  rivets  connecting  the.?c 
details  to  the  main  membars,  as  well  as  failure  to  provide  adequately 
for  flexure  as  well  as  direct  compiession.  The  contractor  did  not 
concur  in  the  above -stated  caase  of  failure,  and  whilst  stating  he  did 
not  know  the  cause  of  the  accident,  expres.?ed  such  coniidence  in  his 
design  that  three  days  after  the  accident  he  offered  the  "  Hercules  " 
for  contract  tests.  Tl.e  Canal  authorities  were  miwilling  to  permit 
this  to  be  done  without  his  first  reinforcing  certain  members  of  the 
jib.  The  reinforcement  of  three  members  of  each  truss  of  the  jib  of 
the  "  Hercules  "  was  begun  on  January  1 1th,  and  was  completed  on 
January  27,  1915. 

During  the  period  from  December  10,  1914,  when  the  "  Hercules  " 
was  offered  for  test,  mitil  January  11,  1915,  when  work  in  reinforcing 
the  jib  was  begun,  the  crane  was  available  for  seivice  up  to  60  per 
cent,  of  its  rated  capacity.  The  crane  was  used  by  the  contractor  in 
removing  the  jib  of  the  "  Ajax."  Wlien  the  reinforcing  was  finished, 
the  "  Hercules  "  was  offered  for  test.  The  tests  were  discontinued  on 
January  29th  on  account  of  vibration  in  the  screw  spindles  at  certain 
positions  when  operating  under  load.  The  contractor  was  engaged  in 
remedying  this  matter  when  on  February  16th  the  Canal  authorities 
required  the  crane.  After  29  days'  use  the  crane  was  returned  to  the 
contractor  at  Cristobal  on  March  17th,  and  the  tests  were  resumed. 

The  tests  were  completed  satisfactorily  on  March  27,  1915,  and  on 
March  30th  the  "  Hercules  "  was  accepted  by  the  Canal  authorities 
with  a  few  minor  exceptions,  and  turned  over  to  the  Slechanical 
Division  for  operation.  Since  taking  over  the  crane,  it  has  been  fitted 
up  with  living  quarters  for  the  crew,  a  galley  and  other  necessan,- 
equipment. 

The  contractor  w^as  entirely  responsible  for  the  accident  to  the 
"  Ajax,"  and  on  December  27,  1914,  as  soon  as  the  extent  of  the 
damage  could  be  ascertained,  his  local  rapresentative  cabled  to  his 
home  works  for  an  entire  new  jib  with  connecting  links,  excepting  only 
such  minor  parts  as  sheaves,  walks,  &c.,  that  had  escaped  damage. 
New  wire  rojte  was  ordered  for  both  main  and  auxiliary  hoists  and  the 
trolley,  a  new  front  for  the  operator's  cabin,  and  electrical  and  mecha- 
nical parts  to  replace  those  which  had  been  damaged  in  the  operator's 
cabin.  In  building  the  new  jib  the  contractor  was  required  to 
strengthen  certain  members  similar  to  the  reinforcing  of  the  jib  of  tie 
"  Hercules."  The  new  jib  was  completed  at  the  works  of  the  con- 
tractor on  April  15,  191.5.  On  May  8th.  the  structural  steel  for  the 
jil)  was  shipped  from  Rotterdam  and  arrived  at  Colon  on  Jime  10th. 
The  second  shipment,  including  the  wire  rope  and  mechanical  parts, 
loft  Hottcrdam  in  May  and  arrived  at  Colon  on  June  18th.  Tlie 
linal  shipment,  consisting  of  the  electrical  parts  and  the  main  engine 
iiankshaft,  arrived  at  the  Isthmus  on  June  24th.  The  contra'.'tor 
erected  and  riveted  llu^  jib  in  two  parts  ujion  the  ground  at  Cristobal, 
nnd  hoiHlcd  them  into  jilaee  on  the  crane  siiperstructm-o  by  the 
"  Hercules." 

Wo  are  indebted  to  Messrs.  Smulders  for  particulars  of  the  150-ton 
Moating  crane,  and  Ihe  nuittor  relating  to  the  250-ton  Panama  cranes 
has  been  drinvu  from  the  Annual  Hcporls  of  the  Isthmian  Caiud 
''(immission  and  Ihe  I'aiiama  Ciiiinl  for  1913,  1914  and  1915.  Header.s 
dcHiroiiH  of  obtaining  further  information  on  llic  I'anauui  cranes  are 
relcrii'd  to  two  articles  and  editorial  comment  in  "  Kngineering 
.NewK."  ♦  Both  articles  were  written  by  Mr.  I''.  M.  Cooke,  the  design- 
ing I'ligini'cr  lo  the  Division  of  Terminal  Construction  at  the  Cana!. 
In  one  of  these  Mr.  (iool<  'ilealt  at  sonic  length  with  the  contract  for  the 
eraiinn,  and  in  the  other  Ihe  failure  of  tlr.t  "Ajax"  was  diHcusst-d 
ftutliorilatively  and  oxhaustivcly. 

♦  May  13,  191 B. 
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DUPLEXING  IN  THE  SQUIER  SYSTEM  OF  TELEGRAPHY. 


The  subject  of  telegraphy  has  received  but  little  attention 
from  electrical  engineers  for  a  good  many  years  past.  Methods 
and  apparatus  developed  in  the  remote  past  are  still  con- 
sidered good  enough  in  this  day,  when  progress  and  change 
are  a  daily  occurrence  in  all  other  branches  of  electrical  en- 
gineering. Undoubtedly  there  were  a  number  of  causes 
which  operated  to  hamper  the  progress  of  the  art,  but  there 
ran  be  no  question  of  the  fact  that  the  use  of  direct  currents 
had  a  great  deal  to  do  with  it.  The  recent  rapid  progress  in 
other  branches  of  electrical  engineering,  either  in  methods 
or  apparatus,  are  mainly  in  the  field  of  alternating  currents, 
and  consecjuently  all  these  developments  found  no  application 
in  telegraphy. 

It  was  resei'\'ed  for  Col.  Squier,  by  his  epoch-making  inven- 
tion, which  consists  in  the  use  of  an  unbroken  alternating 
current  for  telegraphy,  to  bring  also  this  branch  of  engineering 
in  the  realm  of  alternating-current  practice.  The  full  merit 
of  Col.  Squier's  invention  can  hardly  be  appreciated  at  the 
present  time.  Aside  from  its  great  intrinsic  value,  it  is  bound 
to  have  a  highly  stimulating  effect  on  the  development  of  the 
art,  and  as  the  system  gets  into  general  use  rapid  progress  may 
be  expected.  It  will  be  found  that  many  of  the  phenomena, 
circuit  arrangements  and  apparatus  studied  in  connection 
with  other  branches  of  electrical  engineering,  by  allowing  for 
suitable  modifications,  can  be  made  good  use  of  in  working 
out  jyroblems  in  the  Squier  system  of  telegraphy. 

Duplexing. 

In  the  present  method  of  telegraphy,  duplexing  is  accom- 
plished by  the  use  of  a  Wheatstone  bridge  arrangement,  in 
which  an  artificial  cable  is  used  to  balance  the  cable  in  regard 
to  resistance  and  capacity.  For  the  case  of  long-distance 
submarine  signalling  the  artificial  cable  constitutes  an  im- 
portant element  ;  its  design  and  constraction  must  be  executed 
with  great  care,  and  the  cost  is  considerable.  In  the  Squier 
system,  however,  methods  can  be  developed  by  which  duplex- 
ing is  accomplished  without  requiruig  the  use  of  an  artificial 
cable,  and  thus  it  will  be  possible  to  eliminate  at  least  one 
troublesome  factor.  Two  new  methods  which  suggested 
themselves  to  the  writer  are  discussed  in  the  present  Paper, 
and  it  is  hoped  that  they  may  receive  some  attention  fr(nn 
cable  engineers. 

Method  I. 

The  first  method  proposed  for  duplexing,  in  which  no 
artificial  cable  is  required,  is  shown  in  Fig.  1.  As  will  be  seen, 
we  have  an  independent  transniittmg  and  receiving  circuit, 
marked  /  and  ///  respectively,  both  of  which  are  linked  elec- 
trically with  the  cable  through  transformers  il/i  and  M^,  and 
the  transmitting  and  receiving  circuits  are  linked  together 
electrically  through  the  intemiediate  circuit  //  and  the  two 
transformers  M^  and  M^.  Tlie  operation  is  as  follows  :  The 
current  generated  in  transmitting  circuit  /  is  transmitted 
through  transfonner  M^  to  cable,  the  current  flowing  in  the 
cable  mduces  an  E.M.F.  in  the  receiving  circuit  ///  through 
the  action  of  transformer  M4  ;  but  the  transmittuig  circuit 
also  induces  another  E.M.F.  ni  the  receiving  circuit  through 
the  intermediate  circuit  //,  and  it  will  be  shown  that  the 
circuit  constants  can  be  arranged  so  that  these  two  E.M.F.s 
neutralise  each  other  completely-  that  is,  they  are  of  the  same 
magnitude  and  exactly  opposite  in  phase.  To  further  ensure, 
however,  absolute  freedom  from  electrical  disturbances  of  the 
transmitter  affecting  the  receiver,  which  may  be  due  to  lack 
of  perfect  balance,  a  loop  circuit,  L3V3,  is  introduced  into  the 
receiving  circuit,  which  is  tuned  to  be  in  resonance  for  the 
frequency  oAhe  current  of  the  transniiotei',  and  it  will  be  shown 
that  the  loop  circuit  has  the  same  elTcct  as  that  of  a  very  high 
resistance  in  tl\e  circuit  in  regard  to  the  current  of  the  fre- 
quency to  which  it  is  tuned.  For  any  other  frequency  the 
effective  resistance  of  the  loop  circuit  is  practically  only  the 
ohmic  resistance  of  the  coil,     it  is  obvious,  therefore,  that  with 


such  an  arrangement  of  circuits  the  local  transmitting  current 
will  have  no  effect  whatever  on  the  local  receiver. 

For  the  signals  to  be  received  the  conditions  are  different. 
Let  the  current  generated  at  the  distant  station  be  of  a  different 
frequency  from  that  of  the  local  transmitter,  and  let  the  loop 
circuit  iiCi  of  the  local  transmitter  be  timed  to  the  frequency 
of  the  current  of  the  incoming  signal ;  hence  the  local  trans- 
mitting circuit  acts  like  a  high-resistance  secondary,  the  cable 
being  the  primary  in  this  case,  and  therefore  very  little  current 
from  the  incoming  signal  is  induced  in  it,  and  none  transmitted 
through  intermediate  circuit  //  to  the  receiving  circuit.  The 
current,  therefore,  of  the  incoming  signal  flows  along  the  cable 
and  acts  only  on  the  receiving  circuit  through  transformer  M4. 
We  have  then  a  condition  where  the  transmitting  current  acts 
on  the  cable  without  affecting  the  local  receiver,  and  the 
incoming  signal  acts  on  the  receiving  circuit  without  affecting 
the  transmitting  circuit.  Having  a  corresponding  system  of 
circuits  at  the  other  end  of  the  cable,  we  can  realise  the  con- 
dition which  makes  it  possible  to  have  simultaneous  sending 
and  receiving.  It  remains  yet  to  establish  the  mathematical 
relations  to  show  more  conclusively  that  the  relations  outlined 
above  can  be  realised  in  practice. 

In  Fig.  1,  let  /  designate  the  transmitting  circuit,  //  an 
intermediate  circuit  linking  electromagnetically  transmitting 
and  receiving  circuits,  and  ///  the  receiving  circuit.  We  shall 
also  designate  the  constants  of  the  circuits  and  the  currents 
in  them  by  corresponding  subscripts.  The  terminal  im- 
pedance of  the  cable  and  the  current  in  it  to  be  designated  by 


(1) 


Fig.  1. — Method  I.  ofDuplexikg. 

subscript  0.  Assuming  a  sine  E.JM.F.  impressed  in  the  trans- 
mitting circuit,  we  have  for  the  three  circuits  /,  //  and  ///  the 
following  three  equations  : — 

(a)  ZJi+3IJa,Jo+MJwj2^E  \ 

(b)  ZJ^+MJojJi+MJwj3==0  \    ■     ■     ■ 

(c)  ZsIs+MsJwJi+^iJojJo^^  ' 
For  the  cable  itself  we  have  the  followmg  equation, 

ZoIo+Vo+M^jwJ^+MJcoJ^=0  .  .  (2) 
where  Fq  is  the  voltage  of  the  cable  at  the  point  above  the 
terminal  impedance.  It  can  be  readily  shown,  however,  that 
the  relation  between  voltage  and  current  at  the  terminal  of 
the  cable  is  given  by  the  equation 

(3) 


V  - -7 


where  ))!=(l+j) 


,    /RCu) 


and  R  and  C  are  the  resistance  and 


capacity  of  the  cable  per  unit  length.  Substituting  the  value 
of  I'l,  from  (3)  into  equation  (2)  we  get 

{Zo+f^)l,+MJa,J,+MJco,l,=0.    .     .     .     (1) 

Equal  ioihs  (1)  and  (4)  give  us  four  equations  from  which  the 
values  of  the  currents  in  the  four  circuits  can  be  readily 
determined.  For  our  purpose,  however,  it  will  suffice  to 
determine  only  the  values  of  I„  and  I^ — that  is,  ascertain  the 
effect  of  the  current  in  the  transmitting  circuio  in  regard  to  the 
cable  and  the  receiving  circuit. 
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Eliminating  /i  from  (la)  and  (16),  and  from  (I4)  and  (i),  ther 
results  in  conjunction  with  equation  (Ic)  the  followuig  thie^ 
equations : — 

MJcoi (20+-) Io-Z^MJ(OihMMiMsM,^  j  (5) 

Eliminating  I2  from  the  above  equations  we  obtain  two 
equations  in  I„  and  I^  as  follows  : — 

AIo+Bl3=-EZ,MiMoOJi-      \ 

-Di„+Fi,=o  r-  ■ 

where 

2o-^- j  (ll/2-Wi=+ZiZ, 
B=-Z,Zj3/iiV3Wi2-i-(J/22wj2+ZjZ,)(iJ/iJ/3C0i2 

D=M^M30}i^(Zo+^)+ZMiM^oji' 

F=M;ijo)i(MiM^o)^—M2M^io^)-\-ZJZ3M^jo)i 

Introducing  the  value  of  /q  from  the  second  equation  of  (6)  into 

the  fiist  equation  we  get 

{^+By^=-EZ^M^M.vh-.      ....     (8) 

_-EZ^MjM^^D 

^'-        AF+BD       ^^' 

Now  Buppose  we  arrange  the  constants  so  that 

M,=  -M,    i ^     ' 

That  is,  the  secondaries  of  the  transformers  3/3  and  M^  are  so 
connected  as  to  induce  E.M.F.s  of  opposite  phase  in  the 
receiving  circuit.  Also  adjust  the  values  of  the  constants  of 
the  terminal  impedance  of  cable  and  impedance  of  the  inter- 
me'lJatc  circuit  //  as  to  satisfy  the  relation 

Z2=Zf)-\ — , 
»! 

or        L^joij  +  Tfj = Lojo) , + 7?,-f  - 


P      For  resonance  condition,  l—L3CsO)3-=0,  we  have 


J 


(6) 


(-) 


K(|uatiiii;  ri-uln  and  iniacinarics  separately  we  get 


**="»+V2c£. 


(11) 


iluig  the  values  from  (10)  and  (II)  into  equations  (7) 
.1     Z,3/iJfr*,(23/,»,„,='+Z,Zj)      J 

I)    0  ,  .      .     .     .     (12) 

F     3/ jr„,(23/>,»  j-Z,Z,)  ) 

' '■' '  '•"»•  nine  /J    0,  the  value  of /a,  t lie  current  in  the 

iiil,  UH  KivcM   l»y  equation  (!(),  in  aim)   zero,  the 
ir<-(l     thai  iH,  the  current  of  tran«mitter  does  not 
-.•   H'l  civin«  r'iriiiil. 

i«  •"tiHiire  itKuinst  poHsihle  liiHtiirbances  wiiich  may  be 
MP  '.,  luck  of  prrfecl  luilnncc  cith.-r  ui  the  tranHbinner  adjust- 
rn.-)it!.  or  in  thr  rclutionH  lii-twcti  the  coMHlants  given  l.y 
e'i'i ''■•'"  Ml),  It  loop  .ir.uii  iit  iniMducpd  in  the  receiving 
III  n(ljust4-d  to  he  III  rcHoiiuiirc  (or  the  frequencv 
•  of  till-  locjkl  traiiMiiittei.  Jf  we  denote  hv  /.j, 
f  ,,  /(•_,  II,.  i..ilii.l«ncc,  ciiimcity  iind  reniHtancc  of  the' loop 
cirruil,  the  ini|M<darir<'  of  the  lirriiit  in  given  by  the  fomiiila 


/. 


*. 


0  -Ljn^,V+RtK\, 


z= 


1 


r+: 


1 


(11) 


The  effective  resistance  then  of  the  loop  circuit  for  the  angular 
velocity  coi  is 


Re«  = 


1 


.floCa 


(15) 


It  is  a  function  of  the  capacity  and  frequency  as  well  as  the 
actual  ohmic  resistance,  and  it  may  be  made  very  large  by 
making  the  capacity  small. 

As  an  illustration,  consider  the  following  constants — 
i?3=50  ohms,  C3=10mf.,  oJi=2,tx10 

^''^•=5o^"iri''iT^^^aoo=^°'0°*^  '^'^'  "PP'"*'-"- 

Any  residual  current  in  the  receiving  circuit  due  to  lack  of 
perfect  balance  will  be  completely  wiped  out  by  the  high 
resistance  of  the  loop  circuit.  For  successful  operation  ex- 
treme accuracy  va  tuning  is  required,  and  also  the  resistance  of 
the  inductance  coil  should  be  as  low  as  possible. 

For  the  current  in  the  cable  we  have  bv  equation  (6),  since 

h-  ^ 

/ ^^^^^>»  (16) 

To  determine  the  effect  of  the  current  of  the  incoming  signal 
on  the  receiver  it  is  necessary  only  to  establish  the  relation 
between  /j,  the  current  in  the  cable  due  to  the  incoming  signal, 
and  the  corresponding  value  of  /3,  the  current  in  the  receiver. 
Assuming  that  the  frequency  of  the  current  of  the  incoming 
signal  is  n2=(02J27i,  we  have  for  the  three  circuits,  /,  //  and  ///, 
the  following  three  equations  : — 

Zi/i+M2iw2/2  +  MiJW2/o=0         ) 

Z2l.+MJo}Ji+MJwol3=0      V.     .     .    .     (17) 

Z3/3+i)72JCO2/2  +  iW4i«2^0=0         J 

Eliminating  /j  and  /,  from  the  above  three  equations,  we  get 
a  resultant  equation  giving  the  relation  between  73  and  /q  as 
follows.: — 

MJcOi{2M,hoi'-^ZiZ2) 


h=-. 


■Jo- 


(18) 


"ZiiU3-0^2'+23(^^l'«2'  +  2l2o) 

If  we  introduce  a  loop  circuit  in  the  transmitting  circuit  which 
is  tuned  to  the  frequency  W2'  t^^  impedance  of  the  circuit  for 
that  frequency  will  be  very  large,  and  we  may  accordingly 
neglect  Mj^co^"  in  equation  (18)  as  compared  with  ZjZ2,  which 
simplififs  the  equation  to  the  following: — 

Mijco^Zj     J  ,„ 

^»=M>7+2A  " ^     ^ 

We  may  also,  if  desired,  introduce  a  loo])  circi  it  tuned  tu  the 
frequency  n^  in  the  intermediate  circuit  //,  which  will  make 
also  Z2  large,  and  equation  (19)  will  reduce  to 


/,=  ■ 


Z, 


(20) 


By  tiiiiiu};  I  he  receiving  circuit  as  a  whole  to  the  frequency  Hj, 
its  impedance  will  be  .simply  the  resistance  R^,  and  we  get 

-  r:  " 


/., 


(21) 


It  is  (.'vidciit  now  from  the  foregoing  tliat  the  local  trans- 
inilting  current  docs  not  affect  the  re<'eiver.  while  the  (Mirrent 
of  the  incoming  signal  acts  only  on  the  receiving  circuits,  and 
none  or  only  very  little  of  its  energy  is  absorbed  in  the  othei' 
circuits. 

There  reinaiim  yet  lo  investigate  the  elT.'ct  of  any  i)ossil)le 
triinsient  pheimiiieiia  that  may  be  devcln^ied  in  the  system  of 
circuits.  It  will  he  recalled  that  in  the  S(|uier  system  an 
unbroken  alternating  ciirieiit  is  useil,  and  signalling  is  accoin- 
plislied  by  varying  the  aiiijililuilcs  of  various  lialf-cyi'les 
through  u  change  in  the  iinpedance  which  always  takes  place 
at  the  iiiHtants  when  the  current  flowing  in  the  circuit  lia.s  zero 
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value.  Now  let  us  suppose  tliat  we  have  a  current  flowing 
in  a  circuit  of  inductance,  capacity  and  resistance  (L,  C,  R),  and 
■a  sudden  change  in  circuit  conditions  is  efiected  which  intro- 
■duces  a  transient  current  in  the  circuit.  If  we  denote  by  /„  and 
Vi,  the  transient  current  and  the  corresponding  condenser 
voltage,  it  can  be  shown  that  the  expressions  for  Iv  and  V^  are 
as  follows : — 

/„==£-«(  {A  cos  ^t+B  sin  jit} ,  ^ 

^"=d:;^5+^2Usin(/)'f-9)-Bcos(^<-9)}    y  *^'^* 


«=^r.-^=V  77^- 


tan  (fi=alp 

Now  let  tlie  steady  values  of  the  currents  and  the  corre- 

■sponding  condenser  voltages  before  and  after  the  change  be 

■denoted  by  I^s,  los,  Vis  and  Vos-     We  have  then 

,        E  ".  ^ 

l-^t=-^  sm  (ot, 

r  ^     ■ 

l^s=^e,ya.  cot, 

-p 

Now  at  the  instant  when  the  change  occurs  we  must  have' 

Since  the  change  always  takes  place  at  the  time  when  the 
value  of  the  steady  current  is  zero,  we  have  7js=/2s=0,  and, 
therefore,  the  value  of   /j,  at  t=Q  is  also  zero  ;    hence  A=Q. 
From  the  second  ecj^uation  of  (2i)  we  get  at  t=0  : 
E  E  B  cos  (fi 

CojZ~CojZ^     CVa^+P' 


(23) 


(24) 


A/= 


"(a^+/?'^) 

Neglecting  a-,  being  small  as  compared  with  , 


(25) 


we  have 


B=^M, 


(26) 


where  A7  represents  the  difference  in  current  intensities 
before  and  after  the  change  of  circuit  impedance.  Substi- 
tuting the  value  of  B  from  (26)  into  (22)  we  obtain  the  value  of 
the  transient  current — 


I.^^Me-"'  sin  lit. 


(27) 


We  have  then  in  addition  to  the  steady  alternating  current,  a 
free  oscillatory  current  of  frequency  fij2n.  Now,  it  is  seen  from 
equation  (11)  that  the  balancing  of  the  receiver  in  regard  to  the 
■effect  of  the  local  transmitter  is  a  finu^tion  of  the  frequency, 
and  we  may  expect  therefore  if  /)'  differs  from  coj  a  lack  of 
perfect  balance  for  the  transient  current,  though  the  effect 
would  be  very  small  if  LqWi  is  large  compared  with  \/(/2/2cw,). 
To  guard,  however,  against  any  disturbance  in  the  receiver 
arising  from  the  above  cause,  we  may  do  one  of  two  things  : 
either  adjust  the  constants  so  that  the  free  period  of  the 
system  as  a  whole  is  exactly  the  same  as  the  period  of  the 
impressed  E.M.F.,  or  we  may  introduce  an  additional  loop 
circuit  into  the  receiviug  circuit,  and  adjust  it  to  be  in  reson- 
ance for  the  frequency  of  the  free  oscillatory  current,  thus 
wiping  out  any  residual  effects  due  to  lack  of  perfect  balance 
for  the  transient  current. 

Method  II. 
Another  method  for  duplexing  without  the  use  of  an  arti- 
ficial cable  is  shown  schematically  in  Fig.  2.  In  this  arrange- 
ment of  circuits  the  current  from  transmitter  divides  at  the 
branch  point  «,  flowing  in  opposite  directions  through  pri- 
maries of  transformers  M^  and  it/o,  thiis  inducing  E.M.F.s  of 
opposite  phase  in  the  secondary  which  is  the  receiving  circuit. 


As  in  the  previous  method,  to  guard  against  any  disturbance 
in  receiver  due  to  possible  lack  of  perfect-balance,' a  loop  circuit 
(L3C3)  is  introduced  into  the  recei^-ing  circuit,  which  is  timed  to 
the  frequency  of  the  current  of  the  local  transmitter.  The 
function  of  the  loop  circuit  has  been  discussed  before.  For  the 
incoming  signal,  on  the  other  hand,  the  current  flows  in  the 
same  direction  through  the  primaries  of  both  transformers 
Mj  and  Mj,  inducing  E.M.F.s  of  the  same  phase  in  the  receiving 
circuit.  It  is  also  assumed  that  the  frequencies  of  the  currents 
of  the  outgoing  and  incommg  signals  are  different,  so  the  loop 
circuit  (L^C^)  does  not  offer  any  great  impedance  to  the 
current  of  the  incoming  signal.  Having  a  corresponding 
system  of  circuits  at  the  other  end  of  the  cable,  simultaneous 
sending  and  receiving  can  be  readily  accomplished.  It  remains 
yet  to  show"the  mathematical  relations  between  the  electrical 
constants  for  the  condition  of  perfect  balance. 

Let  Zg  denote  the  impedance  of  the  transmitting  circuit, 
Zj  and  Zj  the  impedances  of  the  primaries  of  the  transformer's, 
Mj  and  M^  and  Z3  the  total  impedance  of  recei\'ing  circuit.  We 
shall  also  designate  by  the  corresponding  subscripts  the  cur- 
rents in  the  different  circuits.  We  have  then  the  following 
three  equations  : — 

Z,Ia+ZJi+V^+M,j(oI,=E    ) 
Z,I,+ZJ^+MJojI,=E  [,   .     .     .     (28) 

ZJ^+MJcoIi+M.jojI^=0       I 


? 


Fig.  2. — Method  II.  of  Duplexing. 


where  V^  and  /j  is  the  potential  and  current  at  the  terminal 
of  the  cable.  The  relation  between  Fj  and  /jis  given  by 
equation  (3) — 

F,=-/,=(1-^)V  ^/^, 

where  R  and  C  is  the  resistance  and  capacity  per  unit  length 
of  cable. 

We  also  have  the  relation, 

Substituting  the  above  in  equations  (28)  and  rearranging,  we 
get 


(z„-f Zi+ J^)  I,+Z,h_+MJcoI,=E,  \ 

ZJ,+{Zo+Z2)l2+Mdwh=E.  i 

Mjcol^+Mijcol.,+Zj^=0.  I 


(29) 


Eliminating  I^  and  1 2  from  the  above  equations  we  get  an 
expression  for  the  value  /g,  the  current  in  the  receiving  circuit, 
as  follows  : — 

E{D{Z^+Rlm)+AM,jw}  ,.^q. 

*~  AF-BD  ,  .    .    ■    ■    \    ) 


where 


^=Zo--(Zo+Z,)  (^Zo+Zi+-^-), 
B=Z„M,jio-MJio  (Zo+Zi+^), 


(31) 


D  =  MiJco{Zo+Z2)~ZoMiJ(o, 
F=-M^M.,(o'-ZgZ^. 
It  is  obvious  that  to  make  /3=0,  the  condition  for  perfect 
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balance,  the  numerator  in  tie  riglit-liand  member  of  equation 
(30)  must  be  zero  ;  we  must  liave — 

Substituting  the  values  of  B  and  A  from  (31),  we  get — 

Z^M^Oi+M^oi  (^1+- j  =0. 

Since  M-^  and  M^,  are  of  opposite  sign  in  their  effect  on  the 
receiving  circuit,  we  have — 

R 


Z,  +  - 


(32 


(L2Jw^R2)=LJco+Ri+(i- 


For  the  condition  of  perfect  balance  in  regard  to  amplitude 
and  phase,  we  must  have  the  reals  and  imaginaries  in  the  above 
equation  separately  equal  to  each  other.  The  condition  for 
perfect  balance  then  is  given  by  the  following  eqixations — 


M, 


R_ 

2Cu)' 


(33) 


The  discussion  given  before  in  connection  with  Method  I. 
will  also  apply  to  the  above  method. 

In  conclusion,  the  writer  wishes  to  express  his  thanks  to 
Col.  G.  0.  Squicr  for  his  valuable  and  helpful  suggestions. 


SCIENCE  AND  INDUSTRY.* 

BY   J.    SWINBURNE,    I'.R.S. 


A  lecturer  on  this  subject  is  expected  to  discuss  the  dependence  of 
indnstrj'  on  mathematics,  physics,  chemistry,  bacteriology,  botany, 
and  to  a  less  extent  a  few  other  branches  of  science,  such  as  biology, 
geologj',  and  astronomy  ;  and  he  is  expected  to  .show  how  the  imiver- 
sitics  can  help  the  industries  of  this  country  in  two  directions.  The 
first  is  training  men  in  the  different  branches  of  science,  .so  that  they 
can  go  into  industrial  work  and  be  of  the  greatest  value  ;  the  second 
is  helping  manufacturers  directly  by  the  advice  of  university  pro- 
feBHors  and  by  carrj-ing  out  technical  research  at  college  laboratories. 

Coal  mining  involves  some  geological  knowledge.  Bvirning  coal 
to  get  heat  is  applied  chemistrj-.  It  is  generally  ml.sui)plied  chemi.stry, 
because  furnaces  arc  usually  not  designed  to  give  the  mi.xod  heated 
gawa  time  to  (iiiish  their  reactions  before  the  heat  is  taken  from  them. 
But.  much  more  important  than  this,  in  burning  raw  coal  we  are 
wanting  products  which  are  daily  becoming  more  valuable.  The 
ordinary  house  (ire,  for  example,  is  a  barbarous  apology  for  a  heating 
device.  Navigation  depends  on  astronomy  ;  metallurgj'  is  a  branch 
of  applied  ehemistiy  ;  the  design  of  good  steam,  gas  and  oil  engines 
dcinnmls  a  competent  knowledge  of  applied  thermodynamicH.  All 
niachinerj-  embtKlies  applii'd  mechanics.  In  many  c<iscs,  such  as 
inelalliirio-,  mechanicM,  the  steam  engine  and  the  sailing  ship,  the 
npplicntloii  prcci;dc<l  the  wienco ;  but  in  most  modern  dcvelop- 
mi-nls,  fiM.  for  innlanee,  electrical  engineering  and  fine  chemicals, 
the  industrj-  han  followed  the  sciunce,  helping  in  its  turn,  so  that  they 
eonliniie  to  di  velop  together. 

Miiny  branchcH  of  induntrj'  are  tho  direct  application  of  seicntilic 
kiiowUlgc  or  ilitKovery,  miido  without  any  idea  of  its  practical  value. 
Tho  foundation  principle  of  wireless  lelegr.iphy  is  a  goofi  example 
of  thin.  Agiiin,  few  students  of  Houth's  rigirl  liynamics  would  have 
thought  of  nuiking  a  gyrostat  stirvu  us  a  conipaHs.  Problems  of 
enpdinrily  wemed  to  ha»e  only  iMicnIilie  interest,  yot  Elmore's 
pfocew  for  the  w| nriitioii  of  romplox  ores  and  its  various  modifica- 
tions which  have  1  wn  worth  hundreds  of  thousands  to  those  eon- 
ii^Tni<i\  except  the  iinenlor -dependM  on  dilTerenec^s  of  surface 
tensions.  In  «l.ori.  i.very  indiiHlry  In  the  country  has  its  teeh- 
noloKV,  or  ..,.,.1  .  ,|  H.  ,,„,..  i.nd  llm  I  eiicT  ihiH  is  unde'rstowl  by  those 
'"    '  ler  It    H  for  111 l'rMr\  i.'icl  for  the  ccnnitry.' 

'  iity  to  cliMi  <\M  ».  c>i.  (■  1. 1  I  lie  niot,  or  erven  a  branch 

"'  ■  .If      I  .,  .,  i„,i  j.ci  ex|.ri  ill  eclucaticm.     1  do  not 

'"  'I  i».  or  «lint  it  is  meant  to  do.     It 

"'  '  reward,  without  anv  ultoriormlvan- 


•    Kirii;«   ('iitlr>Ho  Mriiivon-ity  of   London)  on 
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tage.  To  my  non-expert  mind,  education  ought  to  have  four  main 
objects.  First,  to  enable  one  to  earn  his  living,  because  if  he  cannot 
make  his  living  nothing  else  is  much  use.  Second,  to  let  one  know 
enough  about  his  health  to  secure  it.  It  is  no  use  making  a  living  or 
anything  else  if,  owing  to  your  o\vn  ignorance,  your  health  is  wrecked 
and  you  are  prematurely  buried.  Third,  to  make  one  a  good  citizen. 
Fourth,  to  enable  one  to  enjoy  his  well-earned  leisure  properly. 
These  principles  appear  to  be  WTong,  for  they  do  not  in  the  least  tit 
education  as  commonly  inflicted. 

All  the  same,  1  will  assume  that  under  the  first  head  there  is  a 
question  of  university  teaching  of  science,  with  the  object  of  its  con- 
nection with  industry.  The  main  question  is,  then.  How  can 
universities  best  fit  students  to  make  their  living  by  science  in  in- 
dustry ?  To  make  the  discussion  complete,  we  ought  also  to  discuss 
the  question.  How  can  businessmen  make  the  best  use  of  universities 
and  of  the  men  trained  by  them  ?  This  last  question  need  not  be 
discussed  here,  except  in  so  far  as  the  attitude  of  business  men  must 
react  on  universities  attempting  to  work  in  conjunction  with  them. 

In  discussing  its  relation  to  industry,  we  must  understand  what 
we  mean  by  science.  Mathematics  is  the  science  of  quantities  and 
their  relations.  There  are  pure  and  applied  mathematics.  Pure 
mathematics  is  a  study  by  itself.  Kelvin  called  it  the  quintessence 
of  common  sense.  The  pure  mathematician  has  one  part  of  his  brain 
very  highly  trained  in  one  direction,  and  he  has  a  remarkable  mental 
acquirement  and  a  special  kind  of  knowledge  and  ability  :  but  in  a 
sense  he  is  of  no  use,  and  pure  mathematics  is  of  no  use.  Jtathematics 
may  be  applied  to  solve  problems  in  astronomy,  physics,  mechanics, 
chemistry  and  statistics.  To  one  devoted  to  pure  mathematics  this 
is  a  kind  of  debasement  of  his  subject,  and  he  is  apt  to  look  down 
upon  people  who  use  mathematics  for  such  low  purposes.  The  pure 
mathematician  works  strenuously,  extending  the  bounds  of  his 
subject,  and  develops  a  new  theorem  or  invents  a  new  calculus. 
The  astronomer  or  the  physicist  follows  his  work,  and  utilises  his 
advances  to  attack  his  own  problems  by  applying  them.  We  thus 
have  pure  mathematics  and  applied  mathematics.  Sometimes  the 
same  man — Newton,  for  example — makes  advances  in  both  pure  and 
applied  mathematics. 

In  science  generally  we  have  the  same  distinction.  Science  itself 
is  a  complicated  fabric  of  organised  knowledge  of  Nature.  The  man 
of  science  devotes  his  life  to  extend  this  fabric  of  knowledge  in  new 
directions,  and  perhaps  even  more  to  elucidating  the  relations  of  the 
various  elements,  the  object  being  to  make  the  wonderful  fabric 
complete  in  all  its  parts  ;  with  their  interdependence,  as  far  as  it  can 
be,  clear  to  the  limits  of  the  mind.  In  a  sense  this  is  of  no  use ;  but 
surely  it  is  the  noblest  exercise  of  the  human  intellect.  This  is  called 
pure,  as  opposed  to  applied,  science,  because  it  has  no  direct  ulterior 
purpose.  The  term  is  bad,  as  pure  and  applied  are  not  opposed,  and 
all  kinds  of  science  are  quite  pure.  Theoretical  has  been  pi'ojjosed  ; 
but  in  the  jiopvilar  mind  theoretical  is  opposed  to  practical,  while  to 
the  technologist  nothing  is  practical  unless  it  is  theoretically  right. 
I  will,  therefore,  use  the  word  academic  to  specify  science  pursued 
as  an  end  in  itself,  without  any  regard  to  any  external  or  ulterior  use, 
the  object  of  the  jmrsuit  being  the  attainment  of  knowledge  and  the 
development  of  tho  intellect.  The  word  also  fits  as  this  kind  of 
science  is  dovcloiJed  mainly  by  teachers. 

Nearly  all  great  advance  in  academic  science  is,  and  has  been, 
made  by  professors  in  universities  and  colleges  and  their  assistants — 
or  in  short  by  teachers.  It  might  be  supposed  that  a  bod\-  under- 
taking the  echication  of  young  men  would  choose  the  man  best  able 
to  explain  matters  to  students.  This  is  not  the  practice,  however. 
A  ujiiversity  gets  the  most  eminent  scientific  man  available,  or 
chooses  a  yomig  man  who  promises  to  become  entinent.  He  is  given 
every  assistance  to  make  hiiuHclf  as  famous  as  piossible  as  a  scientific 
discoverer  ;  and  apparently  Hcientilic  distinction  is  his  sole  aim,  tho 
education  of  the  students  being  of  no  account.  This  curious  arrange- 
ment screms  to  work  splendidly.  It  sc^^^ll■|'s  men  of  great  ability,  and 
they  do  good  work,  whi<;h  would  hardly  bo  done  otherwise  at  all  ; 
and  instead  of  the  sludents  being  neglected,  they  get  lired  with  their 
leader's  cnthusiasiu,  and  become  assistants  and  eo-workors,  and 
eventually  c^arry  cm  the  great  work  themselves. 

VVe  have  thus  academic  science  ;  wet  also  havo  utilised  science  or 
technology.  The  tcvlinologisl,  as  hucIi.  is  not  inferesled  in  the 
fabric!  of  organiHcd  N'atunt  knowledge,  or  acaclentic  science.  He 
takes  bits  of  the  knowledge  and  uses  lliein  in  manufac'lurc.  Some- 
times the  technologisl  is  first,  mid  his  work  is  fitted  into  its  place  in 
acriKlemie  Hcienco  afterwards.  Academic  sinonce  generally  develo]'s 
it,  HO  (hat  tho  toehnologiHt  is  helped  further  forward.  Tho  tocOi- 
nologist  generally  studies  the  branches  of  science  which  concern  him 
till  be  knows  moTO  about  tliem  than  those  who  have  llie  nioicr 
balanced  know'edge  ol  uc  iidi'iiiic  Hcieiicci.  But  this  is  not  all  :  be 
bus  to  look  at  matters  from  a  diirerenl  Hlandpoint.  Ho  has  .d«ays 
to  eoiiHJdi'r  prices  and  costs.  He  has  to  make  his  works  pay.  An 
irngineer  is  oiii>  who  makcH  for  one  ilolliir  what  anv  fool  can  make 
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for  two.     Tliis  obvio\isIy  American  definition,  of  course,  covers  the 
chemical  manufacturer,  and.  in  fact,  every  other  manufacturer. 

Academic  science  tlius  does  not  cover  technology.  The  know- 
ledge is  not  there  in  the  right  form,  and  it  is  not  in  the  right  propor- 
tion, and  it  is  entirely  independent  of  all  questions  of  cost,  which  are 
fundamental  in  technology-  Hero  we  have  the  great  difficulty. 
The  science  teacher  and  the  general  public  confuse  academic  science 
and  tecluiology,  and  think  that  the  science  taught  at  school  or  at  the 
university  is  what  is  wanted  in  industry.  This  is  a  serious  mistake. 
The  teacher  especially  is  apt  to  assume  that  academic  science 
includes  technologj'.  It  has  been  suggested  that  Faraday  could 
have  made  a  fortune  by  devoting  his  abilities  to  industry.  He  was 
about  as  well  fitted  for  success  on  the  turf.  It  is  often  said  that  this 
or  that  eminent  professor  could  have  made  untold  wealth  if  he  had 
stooped  so  low,  but  he  preferred  to  labour  for  a  higher  object.  Of 
course,  this  is  all  nonsense  ;  all  men  work  in  competition  for  the 
approval  of  their  fellow  creatures.  Some  like  to  earn  it  by  adver- 
tisement and  other  easy  methods  :  but  the  student  of  science  is 
satisfied  to  earn  it  only  by  intellectual  effort,  but  all  the  same  that 
is  his  real  motive.  The  case  of  Cavendish  is  diflScult  to  understand  ; 
but,  speaking  broadly,  fame  is  the  reward  sought  by  the  man  of 
science,  though  he  does  not  say  so  as  naively  as  the  poet. 

The  idea  that  academic  science  includes  technology  does  harm  in 
several  ways.  It  prevents  the  science  teacher  understanding  tech- 
nology or  reali.sing  what  the  manufacturer  wants.  It  leads  to  his 
lookng  down  on  manufacturers  as  ignorant  people,  because  they 
have  not  his  particular  kind  of  knowledge.  The  standpoint  that 
academic  science  is  all  important  and  technology  something  outside 
it  and  quite  inferior  is,  as  far  as  I  understand  the  position  in  France, 
the  French  Academy  view.  The  standpoint  that  academic  science 
includes  technology,  or  renders  any  special  knowledge  of  technologj' 
unnecessary,  is  the  Royal  Society  point  of  view.  A  few  technologists 
are  fellows  of  the  Royal  Society,  but  it  is  essentially  a  non-technical 
society,  and  much  harm  is  done  by  its  being  put  forward  to  deal 
with  technical  or  industrial  matters.  There  are  technologists  among 
the  fellows,  but  the  society  is  essentially  untechnical.  There  are 
good  technical  men  at  the  Bar  ;  but  it  would  be  absurd  for  the 
Government  to  apply  to  the  Bar  Council  for  scientific  advice.  It  is 
not  true  that  industry  is  unscientific  either  in  France  or  in  England  ; 
but  it  will  be  much  tetter  when  they  get  rid  of  the  Academy  attitude 
over  there  and  we  get  beyond  the  Royal  Society  view. 

The  question  is.  What  ought  universities  to  do  ?  The  obvious 
answer  is  that  they  should  drop  academic  science  and  cultivate  only 
technology-.  WTien  a  course  seems  quite  obvious,  and  is  not  at  once 
followed  by  competent  people,  it  is  generally  wrong.  If  we  dropped 
academic  science  we  would  drop  technology,  too.  and  lose  all. 
Academic  science  depends  almost  entirely  on  universities,  and  great 
technological  advance  is  possible  only  in  conjunction  with  academic 
progress.  In  fact,  it  is  like  happiness :  you  can  only  get  it  by 
striving  for  something  else.  The  universities  of  the  country  cultivate 
virtue  in  the  form  of  academic  science,  and  the  coimtry  gets  hap- 
piness in  the  form  of  industrial  success.  But  while  cxiltivating 
•virtue  it  is  foolish  to  despise  any  happiness  that  may  come  along  as 
an  indirect  result. 

The  spirit  of  academic  science  does  not  necessarily  render  a  man 
less  useful  as  a  technologist.  Quite  the  reverse.  As  long  as  it  does 
not  lead  him  to  look  down  on  technology,  or  to  think  he  knows  all 
about  it  without  any  special  study,  it  helps  him. 

Whether  it  is  possible  to  teach  technology  satisfactorily  in  college 
courses  is  an  open  question.  A  professor  of  academic  science  can 
be  in  the  van  of  his  subject,  as  he  is  himself  taking  part  in  it.  A 
professor  of  any  branch  of  technology-  must  be  behind  his  subject, 
as  he  has  to  learn  from  what  is  going  on  in  works,  which  in  many  cases 
are  not  open  to  him  at  all.  Ko  commercial  works  wants  college 
professors  loose  in  them,  attempting  to  keep  up  to  date  in  practical 
matters.  All  he  could  hope  to  teach  satisfactorily  would  be  such 
matter  as  can  be  found  in  text-books,  the  text-books  being  written 
generally  by  other  teachers,  not  by  practical  technologists. 

The  education  of  technologists,'  and  cs]  ecially  of  engineers,  has 
been  discussed  from  m'any  points  of  view,  and  anvthing  I  could  say 
would  be  a  personal  opinion  and  thcrefoio  of  little  value  unless 
I  gave  reasons  which  made  it  something  more.  I  hold  that  the 
training  at  the  university  should  be  on  thoroughly  academic  lines, 
because  those  are  the  lines  on  which  the  teachers  are  able  to  go  f.ar 
and  well  :  and  the  whole  of  a  studenfs  a\  ailable  time  is  not  too  long 
to  bo  devoted  to  a  good  groundwork  of  systematic  coherent  know- 
ledge on  which  he  can  raise  any  desired  superstructure  of  technology. 
The  point  J  would  insist  on  again  is  that  ho  must  not  confuse  the 
foundation  with  the  su[  erstructuro.  Though  I  am  advocating  the 
development  of  academic  and  not  practical  science  at  miiversities. 
I  am  not  putting  forward  another  argument,  and  that  is  the  greater 
educational  value  of  academic  science.  That  is  outside  my  subject, 
and  I  might  be  told  I  am  not  an  expert  on  education.     I  do  not  know 


whether  I  am  or  not,  as  I  do  not  know  what  an  educationalist  is, 
or  what  the  symptoms  are.  Many  think  that  professors  and  sc-hool- 
masters  are  experts  in  education.  You  might  as  well  say  that  a 
shunting  engine  is  an  expert  in  locomotion.  It  goes  back  and 
forwards  along  the  lines  for  which  it  is  designed.  Those  who  take 
interest  in  the  community  want  to  get  the  locomotives  off  the  old 
lines  on  to  tracks  suitable  for  the  times,  and  such  changes  can  be 
made  by  outside  influence  only  against  the  bitterest  conservatism. 
That  education  always  side  tracks  into  useless  abstrrdity  is  not  due 
to  any  inherent  wickedness  of  schoolmasters  ;  it  is  the  result  of  a 
kind  of  evolution,  and  is  unavoidable. 

Imagine,  for  instance,  a  school  absolutely  practical  and  sensible 
and  perfectly  in  touch  with  real  life.  When  a  set  of  students  grew 
old  enough  to  leave,  the  most  practical  would  go  into  outside  life, 
and  a  small  selection  would  go  into  the  teaching  profession.  This 
selection  would  not  be  deficient  in  ability,  but  it  would  be  made  up 
of  the  less  practical,  and  more  pedagogical  men.  In  their  generation 
as  teachers  the  school  would  thus  be  a  little  more  out  of  touch  with 
life  than  before,  and  the  next  generation  of  masters  would  be  the 
least  practical  of  a  batch  of  students  themselves  less  practical  as  a 
whole  ;  and  the  school  would  in  due  course  get  more  and  more 
senseless  until  it  got  do'wn  to  the  ordinary  state.  Educational 
institutions  thus  always  contain  the  growing  germs  of  their  own 
ruin,  and  do  so  unavoidably.  The  teacher's  position  on  a  pedestal, 
his  contact  with  the  immature  mind  only,  and  his  immimitj-  from 
contradiction  tend  to  foster  the  rapid  grovrth  of  the  germ.  Outside 
influence  ought  to  affect  education,  but  has  no  power  over  it. 
Parents  might  control  it  by  sending  their  sons  where  it  is  good,  and 
not  where  it  is  bad  ;  but  they  do  not  care.  A  father  will  say : 
'"  Tom's  education  ?  Oh,  yes.  My  father  was  at  Rugbarrow  and 
the  'Varsity,  and  so  was  I,  so,  of  course,  Tom  goes,  too.  I  had  the 
ordinary  education  of  a  gentleman,  and  I  am  all  right.  There's 
nothing  like  the  regular  English  public  school  and  'Varsity  educa- 
tion."' Closing  the  matter  with  this  fact,  he  reconcentrates  his 
attention  on  the  study  of  "  How  to  Train  a  Sporting  Dog." 

Universities  do  now  train  men  to  earn  their  living  by  practice  in 
law,  and  more  especially  in  medicine  and  siu-gery.  How  far  our 
training  is  good  I  do  not  know.  A  medical  man  must  go  through 
either  this  course  or  one  of  the  same  kind  before  he  is  allowed  to 
practise,  so  there  is  nothing  to  compare  it  with,  to  see  if  it  is  good. 
If  it  is.  universities  have  solved  the  problem  of  giving  a  teclmical,  as 
opposed  to  a  purely  academic  coiu-se,  but  this  needs  the  connection 
with  hospitals.  Nothing  analogous  is  available  in  industry.  If 
industrial  concerns  which  are  ill  financially  turned  themselves  over 
to  the  treatment  of  university  professors  and  students  they  might 
come  to  make  big  profits,  but  there  is  some  doubt  about  it. 

Imitations  of  engineering  and  chemical  workshops  have  always  the 
drawback  that  they  are  only  imitations.  The  elements  of  time  and 
price  do  not  come  in,  and  they  are  vital. 

Technical  schools,  milike  universities,  have  the  definite  object  of 
training  students  to  make  their  livings  in  industry  ;  and  they  make 
their  course  as  practical  and  as  little  academic  as  possible.  A  tech- 
nical school  is  sometimes  connected  with  a  university ;  and  we 
cannot  in  any  case  consider  imiversity  training  for  industry  without 
taking  technical  colleges  into  account.  It  must  be  admitted  that 
if  the  best  type  of  science  trammg,  even  for  industrial  use,  is  the  aca- 
demic, the  technical  colleges  are  on  WTong  lines,  and  as  technical 
colleges  are  doing  splendid  work,  the  idea  put  forward  appears  to  be 
■nTong.  But  it  is  not  urged  that  the  academic  tr.aining  is  the  l)est  in 
every  way ;  but  that  on  the  whole,  it  is  best  because,  first,  the  pro- 
fessors are  able  to  effect  it  best ;  secoitd,  because  a  student  has  so 
little  time  to  spare  that  it  can  best  be  laid  out  in  acquiring  a  good, 
sound  foundation  ;  thirdly,  a  well  trained  mind  with  the  academic 
can  easily  acquire  the  technical  outlook,  too  ;  and,  fotn-th.  because 
academic  science  trains  the  mind  to  reason  rather  than  to  meniorise 
and  deals  with  the  facts  of  nature  instead  of  the  ideas  or  doings  of 
other  men  just  as  foolish  find  illogical  as  ourselves.  More  than  this, 
if  the  universities  converted  themselves  into  teclmical  colleges, 
academic  science  and  with  it  technology  would  get  moribmid. 
Whether  technical  colleges  are  on  the  best  lines  is  another  question. 
They  may  be  badly  designed  tor  training  the  best  class  of  technolo- 
gist! whiie  well  suited  for  doing  the  best  for  men  who  havi^  little 
til\ie,  and  must  be  content  \Wth  an  inferior  general  fotuidatiou, 
and  a,  superstructure  which  is  to  a  great  extent  imitation  technolog.v. 
'Recently  we  have  heard  a  great  deal  about  tniiversities  helping  in 
seientiflc  research.  Research  in  academic  science  has  little  to  do 
with  luitional  industry.  All  such  research  is  published,  and  techno- 
logists all  over  the  world  utilise  the  results  wherever  the  research  is 
carried  on.  Research  in  academic  science  has  no  direct  efteet  on 
national  induntry  ;  but  it  has  a  great  influence  in  rousing  scientific 
enthusiasm,  which  is  most  important.  But  the  outcry  for  scientific 
resear<li  for  the  benefit  of  industry  is  made  chiefly  by  peojile  who  have 
no  clear  idea  of  the  difference   letwecn  academic  aiul  technical 
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research  ;  or  of  their  circumstances.  It  is  largely  due  to  science 
teachers  backed  up  by  newspaper  writers.  The  idea  behind  it  is 
that  manufacturers  are  ignorant  and  miscientiiic.  and  science  teachers 
could  put  them  right  if  allowed  the  chance.  For  example,  we  are 
told  repeatedly  that  we  are  wasting  coal,  first,  bj'  burning  it  in  badly- 
designed  fiu-naces  ;  secondly,  by  refusing  to  extract  the  valuable 
hydrocarbons  and  ammonia  ;  and  that  it  will  soon  be  used  up  at 
present  rates,  and  England  will  be  ruined.  As  to  the  last  point  : 
Coal  that  costs  a  consumer  10s.  a  ton  is  worth  only  a  few  pence  in  the 
ground  to  the  owner.  The  rest  of  the  cost  is  labour,  carriage,  in- 
terest on  capital,  profits,  and  so  on.  The  present  value  of  money  at 
industrial  interest  a  hundred  years  hence  is  about  a  hojidredth,  so 
that  unless  coal  in  the  ground  is  going  to  be  more  than  100  times  as 
valuable  a  century  hence  it  pays  better  to  sell  now.  If  coal  is  worth 
6d.  a  ton  in  the  ground  now,  it  pays  the  country  better  to  use  it  at 
once  than  to  wait  for  a  century  if  it  will  then  rise  to  50s.  But 
carriage  from  elsewhere  will  always  keep  it  below  any  such  fancy 
ligure  as  £2.  10s.  a  ton  in  the  groimd.  Take  the  question  of  extract- 
ing the  hydrocarbons  and  ammonia.  It  is  ridiculous  for  science 
masters  to  tell  technologists  to  extract  valuable  constituents.  They 
are  quite  aware  of  the  waste  that  goes  on,  and  know  that  it  will  be 
reduced  in  the  future.  The  technologists  know  infinitely  more  about 
coal  distillation  than  the  science  masters,  and  they  know  what  can  be 
done  commercially  now  and  what  camiot.  If  the  science  masters 
made  some  discoveries  that  could  be  utilised,  well  and  good  ;  but  to 
tell  technologists  that  they  are  extravagant  and  ignorant  is  quite 
useless. 

Can  industrial  research  be  carried  on  in  teaching  laboratories  ? 
Daring  the  war  excellent  work  has  been  done,  more  especially  in 
connection  with  such  matters  as  dyes,  drugs  and  glass.  In  these 
cases  we  were  merely  taking  substances  that  had  already  been  made, 
and  finding  out  how  to  make  them.  Finding  out  how  to  produce  an 
existing  dye  is  little  in  comparison  with  inventing  the  dye.  The 
inventor  did  not  know  beforehand  that  there  was  any  possibility  of 
such  a  dye.  -After  the  war  a  number  of  undergraduates  might  be 
set  to  experiment  on  organic  substances  in  the  hope  they  might  hit 
on  something  new  and  valuable.  Such  work  would  have  no  educa- 
tional value,  and  its  commercial  result  would  be  small.  If  one  of 
them  produced  a  new  dye  that  got  more  brilliant  the  more  it  was 
sunned,  who  would  own  the  patent  ? 

The  vague  idea  seems  to  be  that  manufacturers  have  a  number  of 
<lefinit(;  problems  they  want  solved  ;  but  they  are  too  ignorant  to 
Holve  them.  They  ought,  therefore,  to  seek  the  advice  of  the  imiver- 
BitieB,  who  would  put  them  right.  Manufacturers  have  no  such 
probleDUJ.  li  you-  went  to  a  cotton  mill,  and  asked  the  manager  what 
problem  he  wanted  to  have  solved,  he  might  say  "  You  had  better 
look  round  and  see  for  j'ourself '"  ;  or  he  might  say  something  really 
<|uite  diflerent.  If  you  went  round  you  would  find  everything  just 
BO.  No  doubt  everj'  part  is  really  capable  of  improvement,  but  no 
'"11  ■  ..■L'cHls  itself.     Half  or  more  of  the  merit  of  an  inven- 

t"  'liat  an  improvement  is  wanted  in  any  particular 

"'•'  ■  • -•*.     One  of  the  greatest  difficulties  the  inventor  has 

i»  to  iiiMOker  the  "  long  felt  want." 

Take  the  queBtion  of  recovery  of  hydrocarbons  and  ammonia  from 
coal  ;  NtudentB  may  carboniHc  coal  in  bits  of  gas  barrel.  This  will 
not  give  much  information  as  to  the  habits  of  a  full-sized  gas  retort  ; 
l.ui  if  iiin  file  (tome.  Then  they  may  distil  tar,  and  fractionate 
''"  'I'l  invcBtigate  them;    but  everything  will  be  on  a 

*'"  '  •  he  mexH.     It  is  not  the  least  likely  undergraduates 

""'■  'lylhing  in  this  way,  and  teach  it  to  manufacturers  ; 

pnd  ilifv  ymiilil  bit  merely  wasting  time  and  loaning  practically 
nothintt.  They  might  work  under  a  |jrofeB8or  ;  but  it  is  a  mistake  to 
BUpf  ow  a  f.rofi-BBcr  of  iirguiiir-  .h.-miBtry  knows  the  locluiind  prob- 
lrm»  of  ;rir  diBlllMng.  .Mm  li  of  the  (hcmistry  is  very  special,  and 
otliri-.v-.  iininti  ri'Bling  ;  l.iit  if  the  profcMsor  in  going  lo  master  not 
'"  lieniiHtry,  I. ill  (he  lommrTcial  valu<'»  of  all  the  oils, 

"'  I  ITftctiiid  mi-ritB  of  all  the  proceB8<'S,  he  will  have 

'"  •  ■  'I  hand  anulcmic  science  to  get  lime  to  till  himself 

'"■  ind  tfihuoloKy' 

'  rc»mir<li  nn  tnr  iliBtillnlion.  for  example,  could  Ic 

'■""'■ -'""fa'torily  in  nn  iiducntiiiniil  lalifiralory.  it  could  nut 

bit  c«rTMl  out  in  eonncli.in  with  «n  induHthul  diHtiller,  becaiiso  he 
wmM   not   w-.rk    n    with   t|„.  Inl,„r,it<,ry   iiidc^H  he   wiiB  to  have  a 

" '       I' thi- work  Ih  fur  publication,  thu. tar  dis- 

'•' ■  •  iiiliTi'Hifd.  »B  it  couMTUH  his  rivals  here  and 

"''"  ■' ill  giM' neither  infnnualion  nor  help.   Hi'HuIIh 

whi.  I>  «t..  I>.  U.  II..-  ...iiiiiion  projiTly  of  all,  Hritish  or  foreign,  do  not 
npppnl  lo  thr  indiviiliinl  mniiiifniliiri'r. 

Thirr  i«  niMi  n  ronfiiRon  hntwi<i>n  rem-arch  and  invention.  It  Ih 
not  thr  jpnul  iiM<  tumiiiK  »  man  or  a  group,  and  l.ftBt  of  nil  n  coin- 
mitlpp.  on  lo  invnnl.  A  commitlee  o(  wiencp  pn.fiHBorB  would  lie  aB 
lit  to  mnlut  «n  invraition.  n*  n  coiinril  of  profeBiiorB  of  litiTnliiri'  lo 
(ulirirnte  •  lyric.     Induxlrlni  progri<Bii  dniifndii  on  invention,  anil 


we  are  the  most  inventive  people  in  the  world  ;  not  because  we  are 
the  cleverest,  but  because  we  are  the  most  individualistic,  and  the 
least  benumbed  by  education.  Working  out  dyes,  scents  and  drugs 
is  hardly  invention  ;  it  is  a  rather  lower  type  of  chemical  drudgery, 
which  is  above  routine  analysis,  but  much  below  original  academic 
research.  The  better  women  chemists  might  tackle  it.  Inventions 
may  be  divided  into  two  classes — improvements  in  machines  or 
processes  which  can  be  made  only  by  those  in  close  touch  with  them 
inside  the  works  ;  and  broad  inventions,  which  are  generally  made  by 
complete  outsiders  whose  minds  are  not  in  conventional  grooves.  In 
neither  case  can  the  university  help. 

Nothing  is  said  about  the  shortcomings  of  the  manufacturer, 
because  I  am  not  addressing  him.  He  will  not  employ  scientifically 
trained  men,  and  he  will  not  think  very  much  of  science  generally 
until  he  finds  that  the  technically-trained  men  come  to  the  front. 
Politicians,  journalists,  novelists,  prelates  and  other  superior  people 
tell  them  thej-  are  going  to  the  dogs.  They  make  no  reply,  except 
such  as  can  be  gathered  from  the  trade  returns  of  the  coimtry.  But 
the  talking  fraternity  do  not  read  trade  returns.  English  manufac- 
turers are,  I  maintain,  the  most  competent  of  all.  Eventually  they 
may  be  better  and  they  may  employ  science  more  ;  but  to  get  them 
to  do  so  science  must  adapt  itself  to  industrial  application. 

I  remember  otu-  chairman  putting  it  that  a  man  finds  himself 
surrowided  by  a  jungle  of  ignorance.  He  has  not  power  or  time  to 
make  roads  in  all  directions  with  cross  roads,  alleys  and  paths  every- 
where, so  as  to  be  acquamted  with  all  the  trees  in  the  forest,  and  still 
less  could  he  keep  the  ways  all  clear,  as  this  means  constant  use  of  all 
of  them.  The  best  course  is  to  make  a  few  good  roads  in  main 
directions,  and  to  keep  these  in  repair.  He  has  then  only  a  short 
path  to  make  to  get  to  any  point.  Thus,  he  ought  to  have  a  clear 
idea  of  the  kinetic  theory  of  gases,  that  is  a  very  useful  main  road  ; 
the  theory  of  the  benzene  ring  ;  the  principle  of  chemical  action  often 
going  so  that  water  is  formed  ;  the  second  law  of  thermodjiiamics  ; 
the  conservation  of  energy  ;  and  the  principles  of  mathematics,  to 
mention  a  few  main  roads.  Put  in  other  words,  this  means  that  the 
technologist  should  have  a  thorough  grounding  in  academic  science, 
technology  being  added  afterwards,  and  the  miiversity  will  have  quite 
enough  to  do  in  supplying  the  groundwork  as  it  ought  to  be. 

Returning  to  the  contention  that  education  shoiUd  have  four  chief 
aims  :  First,  to  enable  one  to  earn  his  living  ;  second,  to  enable  him 
to  live  in  good  health  :  third,  to  make  him  a  good  citizen  :  and, 
fourth,  to  fit  him  to  enjoy  leisure  when  he  has  earned  it.  I  would 
like  to  touch  on  a  branch  of  the  third. 

Industry  does  not  by  any  means  depend  alone  on  the  types  of 
science  we  have  discussed.  As  a  whole,  it  may  be  helped  by  the 
members  of  the  community  knowing  something  of  economics,  and 
acting  on  their  knowledge  ;  and  it  can  be  obstructed  very  effectively 
by  the  well-intentioned  interference  of  those  who  know  nothing  of 
economics. 

I  have  not  been  asked  to  give  this  lecture  as  an  economist,  so,  even 
if  I  were  an  expert  on  the  subject  it  would  be  unjustifiable  for  me  to 
put  forward  conclusions  based  on  political  economy.  It  is,  however, 
within  m3  I'mits  to  say  something,  not  as  an  expert,  but  as  a  student 
of  economics,  about  the  national  imjortance  of  the  subject. 

Economics  is  a  curious  science.  Though  it  is  broadly  about 
wealth,  it  does  not  help  the  individual  to  become  wealthy.  To  an 
engineer  the  skilful  application  of  the  knowledge  of  the  various 
physical  sciences,  means  success  in  manufacture  which  is  good  for 
him,  and  being  good  for  him  is  good  for  the  country.  But  a  study  of 
economics  will  not  help  him  directly  in  his  business  at  all  ;  it  is 
useful  to  him  only  as  helping  to  make  him  a  sensible  citizen-  He 
becomes  a  unit  of  soundoi)inionon  labour  problems,  and  on  the  action 
of  ('overnnicnt  in  connection  «ith  industry.  I'nless,  therefore,  a 
man  has  the  peculiar  bent  of  minrl  which  makes  such  a  subject 
interesting  in  itself,  he  has  no  motive  lo  lend  him  to  read  economics, 
until  ho  recognises  it  as  a  duty  ho  o«cs  lo  society. 

Economics  is  peculiar  in  another  way.  If  you  ask  any  .socallcil 
educated  man  soim  thing  about  chemistry  or  mathematics,  and  he 
happeiiH  to  know  nothing  of  such  subjects,  he  says  so.  People  know 
when  they  arc  totally  ignorant  in  such  matters.  But  a  man  who  is 
Hiiblimcly  ignorant  of  economics  is  i|uite  unconscious  of  his  blind 
spot.  He  will  lay  down  the  law  on  siuh  subjects  as  the  relations  of 
capital  aiul  labour,  the  birth  iiite.  old  age  |  elisions,  and.  csiccially, 
internatiiinal  and  coloiii  il  trade,  with  a  cock-certainty,  and  a  wealth 
of  catch-words  and  c'lcuinainbicnt  balderdash  that  is  almost  good 
enough  for  a  leading  article  in  a  ilaily  paper.  More  than  that,  he 
will  liiHiNl  on  acting  according  to  his  darks,  and  ho  is  unc  of  the  units 
that  determine  the  acts  of  the  luition. 

I  will  be  told  that  J  olitical  ei-ononiy  is  taught  widely  at  the  miivcr- 
BitioB.  Soincthiiig  oalled  ocoiiouiirH  may  figure  in  the  timotabIcK  and 
exnniiniiliiinB  ;  but  it  in  either  not  laughl  at  all,  or  il  is  not  made  a 
live  Hiibject.  I'erhapB,  it  Ih  put  in  the  wrong  group  of  studies,  and 
taught  the  wrong  k'liil  of  student  by  the  wrong  kind  of  |  rofeHsor.     I 
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tliink  Bagsliot  says  something  of  the  sort.  That  it  is  not  taught 
■efficiently  is  abundantly  clear  not  only  by  the  nonsense  talked  by 
what  we  called  educated  men  on  questions  involving  it,  but  more 
especially  by  the  fact  that  people  do  not  seem  to  realise  that  there  is 
any  such  science.  No  sensible  man  would  write  an  article  involv- 
ing a  natural  science  of  which  he  was  profoundly  ignorant,  and  if 
anyone  who  was  not  sensible  did  so,  no  competent  editor  woukl 
juiblish  his  product  ;  but  the  high-class  magazines  the  best  weekly 
papers,  and,  of  course,  the  daily  papers,  are  full  of  matter  based  on 
negative  knowledge  or  nescience  of  economics.  As  to  politicians, 
they  do  not  limit  their  ignorance  of  science  to  economics  ;  they  make 
hay  of  all  sciences  and  all  facts  with  imiiartial  irresponsibility. 

It  may  be  argued  that  1  am  putting  economics  on  loo  high  a 
pedestal  ;  that  economists  are  always  gi-adually  changing  their 
views,  and  that  they  are  sometimes  narrow.  Economists  do  not  need 
me  to  bolster  up  their  reputation.  Every  science  is  progressive.  It 
is  possible  that  if  economics  were  treated  properly  even  abler  men 
might  be  attracted  into  it.  At  present  there  is  little  temptation  to 
tirst-class  men  to  specialise  in  political  economy.  The  only  goal  is  a 
university  j irof essorship,  or  the  authorship  of  a  treatise  w'hich  will 
be  read  by  other  prof essors, or  some  of  them,  by  a  proof  reader;  and 
if  1  come  across  a  reviewer's  copy  second-hand,  I  may  cut  it. 

Not  only  the  industry  of  the  country,  but  the  happiness  of  our 
people  may  depend  on  economics.  At  present  we  have  practically 
the  whole  of  the  hand-working  classes  dissatisfied,  and,  therefore, 
unhappy.  The  social  problem  is  the  most  important  in  the  world  at 
present.  Its  solution  must  depend  on  economics.  Is  it  not  worth 
while  to  study  economics  with  such  a  purpose,  instead  of  trying  all 
sorts  of  schemes  which  are  economically  pernicious  ?  It  may  be 
true  that  economics  har  not  so  fai  provided  any  cut-and-dried  way 
•out  ;  but  until  jieople  realise  that  the  .science  which  ought  to  shed 
light  on  this  jjath  exists,  and  that  it  ought  to  be  studied  and  devel- 
oped, drawing  the  best  intellects  to  it,  there  is  no  hope  for  any  end, 
or  even  alleviation  of  the  miseries  of  civilisation.  I  would  m'ge 
that  the  first  step  is  for  the  universities  to  teach  economics,  in  which 
I  include  closely  related  branches  of  sociology,  with  the  vigour  and 
insight  the  subject  deserves. 

After  the  war,  for  instance,  there  will  be  many  internal  and  inter- 
national economical  c^uestions  to  settle.  Who  is  going  to  settle  them, 
and  how  ? 

First,  public  opinion  is  being  educated.  Public  opinion  is  a  collec- 
tion of  individual  opinions.  What  we  call  our  opinions  are  generally 
rmfomided  and  ignorant  prejudices  that  we  wTangle  about.  When 
we  get  interested  we  hunt  up  all  the  arguments  that  we  think  will 
back  oirr  opinions  up.  No  one  with  an  opinion  examines  the  matter 
to  see  whether  his  opinion  is  correct.  If  anyone  has  no  opinion  on 
hand,  he  gets  one  from  a  newspaper.  It  is  manufactured  for  him 
ready  made  by  journalists,  novelists,  publicists,  politicians  and 
everybody-  but  those  who  know.  Later,  come  committees  of  all 
sorts  of  people  whose  names  are  known,  but  not  as  economists,  and 
they  are  supposed  to  command  respect.  There  will  be  a  sprinkling 
of  business  men,  because  there  is  a  popular  delusion  that  business  has 
to  do  with  economics,  and  that  business  men  understand  economical 
matters  in  a  peculiarly  practical  way.  In  fact,  the  business  man  is 
the  most  dangerous  of  all,  because  he  knows  no  more  of  the  subject 
than  other  people  ;  and  he  is  not  only  unconscious  of  his  ignorance, 
but  he  is.  if  possible,  more  certain  he  knows  all  about  the  matter. 
The  opinion  of  such  a  body  as  a  chamber  of  commerce  on  after-war 
trade  conditions  is  most  dangerous.  It  will  be  accepted  as  authori- 
tative, it  will  be  stated  without  any  alleged  reasons,  and  it  will  almost 
certainly  be  wrong. 

Is  it  going  too  far  to  say  that  the  war  would  never  have  come  if 
the  Germans  had  any  true  knowledge  of  economics  ?  It  is  not  for 
me  to  say.  But  surely  I  may  say  this  :  The  war  is  either  good  or 
bad.  If  it  is  a  bad  thing,  a  competeht  general  knowledge  of  eco- 
nomics would  have  rendered  it  absiird  in  the  ej'es  of  everybody,  and, 
therefore,  'mpossible. 

Such  a  ('alamity  as  the  war  is  not  broadly  somebody  else's  fault. 
It  -s  the  fault  of  all  of  us,  but  especially  the  fault  of  education,  of 
which  universities  are  at-the  head,  in  not  educating  us  in  such  a  way 
that  such  a  catastrophe  is  out  of  the  question. 

Broadly,  the  great  change  wanted  i.s  in  public  opinion.  Until 
people  consider  knowledge  of  the  world  we  live  in  and  the  economical, 
sociological  conditions  of  our  life,  as  coming  lirst,  and  the  study  of 
the  say  ngs,  doings  and  languages  of  other  mt^n,  especially  of  those 
that  lived  when  the  knowledge  of  everything  except  huiiuin  nature 
was  in  its  babyhood,  as  quite  secondary,  we  will  no  doubt  go  on  with 
all  the  miseries  of  ]-ovcit y,  (li.sc.is,'.  ,\\m  <,ntcnl  and  war.  Those  who 
cannot  get  their  ideas  l:ikrii  up  b,\  llim  ronlcmporaries  always  think 
thesmplcst  way  is  to  gd  tlic  thxI  ■/cniiMt  ion  educated  so  as  to  adopt 
them  readily.  This  is  hopeless  ;  education  can  be  improved  only  by 
[lublic  opinion,  and  the  reactionary  tendency  already  nu>ntioned  is 


so  strong  that  there  is  no  hope  of  improving  public  opihion  by  educa- 
tion, because  education  has  to  be  improved  by  public  opinion,  and 
It  always  lags  a  century  or  so  behind,  reacting  oil  and  really  poisoning 
the  only  source  of  possible  regeneration. 


A  SUPER-EFFICIENCY  CARBON-FILAMENT  LAMP. 


According  to  the  "  Electrical  World,"  the  Siemens  &  Halske  Co- 
of  Berlin,  Germany,  has  had  assigned  to  it  a  patent.  No.  1,194,643, 
which  discloses  a  gas-filled  carbon-filament  lamp  with  mercury, 
stated  to  have  a  watt-consumption  actually  less  than  the  metal 
filament  lamps.  The  inventors  are  Hans  Kreusler,  Hans  Gerdien 
and  Marcello  von  Pirani,  of  Berlin. 

It  is  well  known  that  the  metal  filaments  in  lamps  operating  at 
extra  high  temperature  are  much  softer  than  carbon  filaments,  so 
that  care  has  to  be  taken  in  arranging  the  .several  parts  of  the  metal 
filament  not  too  closely  to  each  other  for  obtainmg  the  most  favour- 
able effect.  If,  however,  carbon  filaments  are  to  be  similarly  em- 
ployed they  can  be  so  disposed  that  comparatively  large  and  "  con- 
centrated "  helices  are  formed.  In  addition  to  this,  much  shorter  or 
essentially  thicker  and  stronger  iilaments  may 
be  used  so  that  much  more  freedom  is  given 
in  the  arrangement  of  the  filament  as  well  as 
in  choosing  voltages  and  candle-powers. 
With  carbon  filaments  it  should,  therefore, 
be  possible  to  make  lamps  for  small  candle- 
powers  at  the  ordmary  voltages  in  spite  of 
a  comparatively  high  current  load. 

The  bulb,  according  to  the  invention,  is 
preferably  filled  at  the  start  with  an  indifferent 
gas  such  as  nitrogen  or  argon  under  a  certain 
pressure,  about  atmospheric.  As  soon  as  the 
current  flows  through  the  incandescent  fila- 
ment, mercury  vapour  forms  in  the  interior 
chamber,  due  to  the  introduction  of  mercury 
together  with  the  gas.  The  original  gas  will 
be  pushed  entirely  or  partly  away  from  the 
interior  chamber  towards  the  exterior  space 
of  the  bulb  and  the  pressure  increa.sed.  As 
the  pressure  on  either  side  of  the  glass 
envelope  used  is  the  same,  the  latter  may  be 
heated  up  to  a  very  high  temperature  with- 
out danger  of  explosion.  The  outer  wall  of 
the  bulb  will  remain  relatively  cool,  and,  by  reason  of  this,  will  be 
able  safely  to  withstand  the  comparatively  high  pressure  above  atmo- 
spheric. The  envelope  may  consist  of  a  tube  which  at. its  lower  end 
is  closed  up  by  means  of  mercury  and  is  separated  from  the  remaining 
part  of  the  bulb. 

In  this  lamp  construction,  the  incandescent  body  is  placed  rela- 
tively close  to  the  exterior  wall  of  the  bulb,  but  due  to  the  presence 
of  the  mercury  between  the  wall  of  the  bulb  and  the  mcandescent 
body  the  exterior  wall  can  never  assume  too  high  a  temperature.  In 
the  form  shown  above  mercury  is  placed  at  the  bottom  of  the  bulb 
and  provides  a  closiu-e  at  the  unde-r  part  of  the  envelope  between 
the  space  of  the  envelope  .and  that  of  the  glass  bulb.  In  this  con- 
struction the  conductors  are  prolonged  downward  for  the  purpos<' 
of  having  the  filament  near  the  surface  of  the  mercury. 
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THE  TRANSPORT  PROBLEM. 

Two  books,  recently  publisheci.  deal  with  a  subject  which 
in  normal  times  is  impoitant  and  which,  in  time  of  war,  is 
of  vital  importance.  The  subject  referred  to  is  that  of 
economical  and  rapid  transport.  One  of  the  books,  by  Mr. 
EOY  HoRKiM.\N,  is  entitled  "  How  to  make  the  Eailways 
Pay  lor  the  War  ;  or  the  Transport  Problem  Solved  "  ;  the 
other,  by  Mr.  Henry  Murray,  is  entitled  "  The  Railway- 
Swindle. "  Both  books  can  be  recommended  to  those  who 
are  alive  to  their  own  interests,  as  well  as  to  those  who  have 
the  best  interests  of  their  country  at  heart, and  to  Govern- 
ment officials,  though  in  regard  to  Mr.  Murray's  book  we 
prefer  to  express  no  opinion  on  the  financial  aspects  with 
which  he  deals  ;  they  are  outside  om'  proA^nce. 

Till  we  read  Mr.  HoRNiiu.N's  book  we  thought  that 
electricity  supply  stations  held  the  record  for  low  load- 
factor.  Having  read  the  book  we  feel  that  an  opportunity 
was  lost  by  the  author  in  not  giving  the  electricity  supply 
station  as  an  example.  In  such  a  station,  till  some  15  years 
ago  at  any  rate,  the  bulk  of  the  machinerv  and  the  ex- 
pensive mains  were  kept  standing  idle  for  about  20  hours 
a  day  in  order  to  cope  with  a  demand  of  exceedingly  short 
duration.  In  the  summer  months  the  station  was  waiting 
for  the  winter  months.  It  follows,  therefore,  that  any  profit 
that  was  made  had  to  be  made  out  of  six  months'  trading  • 
the  trading,  even  in  these  six  months,  being  limited  to  four 
hours,  or  thereabouts,  per  day  and  to  six  days  per  week. 
In  other  words,  the  plant  on  which  the  money  was  invested 
was  only  able  to  earn  a  dividend  foi'  624  hours  per  year  out 
of  a  possible  8,760  hours.  The  utter  hopelessness  of  at- 
tempting to  trade  under  such  conditions  was  early  recog- 
mised  and,  as  a  result,  means  had  to  be  found  for  improving, 
the  load-factor.  But  for  these  means  electricity  supply 
would  be  an  expensive  hobby  to-day. 

Absurd  as  it  is  to  attempt  to  trade  piofitably,  and  without 
overcharging  the  customer,  by  restricting  business  to  thiee- 
tjuarters  of  an  hour  per  day — and  shopkeepers  are  vigor- 
ously protesting  against,  and  are  predicting  their  speedy 
ruin  in  consequence  of,  the  recent  early  closing  order  which, 
reduces  the  hours  of  trading  by  10  per  cent. — this  is  in  effect 
what  the  railway  companies  claim  to  be  doing.  If  in  the 
case  of  railway  companies  profits  are  being-made  then  they 
are  being  made  under  the  same  conditions  as  those  made  by 
some  of  the  olcctiicity  supply  stations  in  the  early  days, 
namely,  bj'  fixing  the  value  of  a  service  londered  at  a  figure 
which  is  out  of  ail  propoition  to  what  the  cost  of  rendering 
such  service  should  be. 

At  the  other  end  of  the  load-factor  scale  is  the  trading 
conipanj  in  the  enviable  position  of  being  able  to  turn  over 
its  entire  eai)ital  every  week.  In  such  a  case,  if  we  take  the 
gross  profits  at  the  very  low  figure  of  10  per  cent.,  it  will  be 
seen  that  after  meeting  establishment  charges  and  after 
making  handsome  allowances  for  depreciation  aitd  reserve, 
liiere  iiiiist  o/  nccessily  reiiiain  a  sum  for  liie  jiayment  of 
dividend  which  may  exceed  the  entire  capital  of  the  com- 
iniiiy.  It  is  incdiiceivulile  that  the  veriest  dunce  in  business 
idiiid  fail  to  niiike  ii  profit  iiiuler  such  conditions.  The 
liiiHiiie.sH  man  knows  this  well  eiiougli. 

InveHtinentB  in  heavy  engineering  iinilii  lukiiigs  are  less 
pKililalde  tliim  iiivestinents  in,  sii\.  hiillri'  companies, 
beciMi.se  in  the  fo] liter,  owing  to  the  nature  of  the  wmlc,  it 
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is  impossible  to  tiuii  over  the  ca])!!;!!  as  quickly  as  iu  the 
latter.  To  such  an  extent  is  ea[)ital  locked  up  in  engineering 
enterprises  that  it  is  profitable  to  spend  enoinious  sums  of 
money  on  single-purpose  machinrs  with  the  object  of 
acceleiating  the  rate  of  production.  It  is  unnecessary  to 
labour  a  point  that  must  be  common  knowledge. 

The  electricity  supply  station,  as  it  was  in  its  early 
days,  has  been  given  as  an  example  because  it  serves  to 
indicate  the  use  made  of  the  appliances  provided  by  the 
railway  companies  at  the  present  day  for  dealing  with 
merchandise.  The  subject  is  one  of  interest  even  to  the 
meanest  member  of  the  community  for  on  it  depends  the 
cost  of  the  bare  necessities  of  life.  We  would  go  further  than 
this  and  say  that  iu  many  cases  the  methods  of  handling 
determine  the  cost  of  such  necessities. 

Stated  briefly, Mr.  Horniman  advocates  the  substitution 
of  centralised  and  modern  machinery  for  the  present  hap- 
hazard and  unscientific  manual  methods  of  handhng.  He 
makes  out  a  strong  case  in  favour  of  the  rational  system 
devised  by  Mr'.  A.  W.  Gattie  and  his  associates— a  system 
which,  we  venture  to  say,  is  familiar  to  most  engineers  and 
to  all  economists.  For  this  reason  it  is  thought  to  be  un- 
necessarjr  here  to  describe  the  system  at  any  length.  In 
our  opinion, had  the  inventor  not  been  an  Englishman  his 
Goods  Clearing  House  System  w^ould  have  been  adopted  in 
this  country  six  or  seven  years  ago.  It  has  been  favourably 
reported  upon  by  many  eminent  engineers,  actuaries  and 
economists.  Had  the  Goods  Clearing  House  System  beeii 
adopted  it  is  tolerably  certain  that  the  traffic  congestion, 
which  has  been  one  of  the  most  lamentable  and  costly 
aspects  of  the  war,  would  not  have  occurred. 

Old-fashioned  methods  of  handling  materials  and  mer- 
chandise necessitate  the  employment  of  large  numbers  of 
unskilled  men.  There  is  no  place  iu  society  for  the  un- 
skilled, nor  are  the  unskilled  entitled  to  any  place  in  society. 
We  believe  that  the  twentieth  century,  nay,  that  Armaged- 
don will  see  their  liberation.  The  presence  of  vast  hordes 
of  unskilled  men  is  as  degrading  to  the  community  as  it  is 
dangerous.  Notwithstanding  the  expensive  character  of 
the  machinery  employed  in  industry  every  employer  of 
labour  knows  that  it  is  less  costly  to  use  such  machinery 
than  to  employ  men  who  produce  nothing. 

Apart  from  the  costliness  of  non-productive  labour  there 
•  is  the  ever-present  menace  of  what  Sir  John  Purser 
Griffith  in  his  recent  "  James  Forrest  "  lecture  before  the 
Institution  of  Civil  Engineers  referred  to  as  "  An  army  of 
under-employed,  under-clothed,  under-fed  and  badly- 
housed  men,  with  their  dependent  families."  We  have  had 
many  warnings  in  recent  years  that,  sooiaer  or  later,  this 
army  will  rise  in  rebellion  against  conditions  which  result 
in  its  being  under-employed,  under-clothed,  under-fed  and 
badly  housed. 

It  is  an  insult  to  his  Maker,  to  eni))loy  man  as  a  mere 
weight-lifting  machine  when  mechanical  appliances  exist 
for  doing  the  work  in  a  highly  efficient  manner  and,  at  the 
same  time,  enable  man  to  be  set  free  for  doing  man's  work 
in  the  world.  A  highly  attractive  feature  of  the  scheme, 
so  ably  described  by  Mr.  Horniman,  is  that  man  will  be  set 
free  for  this  purpose.  In  London  alone  we  estimate  that 
close  upon  a  quarter  of  a  million  men  would  be  available  for 
purposes  of  production.  If  our  estimate  be  a  correct  one 
it  would  appear  that  the  country  is  capable  of  yielding 
several  million  men  ;  men  who,  under  present  conditions, 
do  nothing  that  is  wortji  the  doing. 

The  irony  of  tlie  position  is  brought  home  to  us  in  these 
days  in  a  very  foicibie  manner,  for  with  the  country  at  war 
it  is  found  tiiat  the  men  who  produce  nothing  and  who,  as 
we  have  said,  have  really  no  right  to  live  at  all,  are  indis- 


pensable to  the  country.  Without  fear  of  contradiction 
one  may  say  that  never  before  has  such  a  situation  arisen 
in  real  life.  Our  readers  being  electrical  engineers  need  not 
be  reminded  that  they  have  been  driven  into  this  situation 
by  their  high-salaried,  supine  servants.  As  electrical 
engineers  they  know  that  they  have  been  successful  in  the 
business  of  electricity  supply  notwithstanding,  and  in  spite 
of,  the  Board  of  Trade. 

The  fact  that  the  crane  and  conveyor  makers  have  been 
roped  in  by  the  Ministry  of  Munitions  leads  us  to  believe  that 
after  two  years  of  war  some  official  connected  with  the 
Ministry  has  recognised  the  influence  of  modern  machinery 
on  the  rapid  handling  of  materials,  and  the  influence  on 
production  of  the  rapid  handling  of  materials.  Had  the 
shipbuilder,  the  iroimiaster  and  the  engineer  neglected  to 
make  use  of  such  machinery  in  time  of  peace  their  work 
would  be  as  congested  to-day  as  are  the  railways,  and  but 
few  men  would  have  been  available  for  the  Army  because 
the  man-power  of  the  country  would  have  been  required 
for  the  handling  of  materials  in  the  works.  It  is  to  be  hoped 
that  in  the  near  future  some  other  official  will  recognise  the 
advantages  of  housing  this  machinery  under  one  roof,  for 
a  given  district,  for  the  loading  and  unloading  of,  sav,  rail- 
way wagons,  and  that  another  official  will  see  to  it  that 
the  arrangements  are  such  that  the  machines  can  be  fed 
economically,  or,  in  other  words,  continuously.  When 
that  times  comes  Mr.  Hofniman's  ideal  and  ours  will  be 
realised. 


REVIEWS. 


LCopies  of  the  undermentioned  works  can  he  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  books  published  under  2s.  Add 
10  per  cent  for  abroad  or  for  foreign  lx)oks.] 


The  Principles  of  Electrical  Engineering  and  their? Application. 

Bv"<ii«BK[!T  Kait.   Vol.   I.,  Principlos.  (Londiin  :  Kdwiird  AnuiM.) 

Pp.  xii.-r35G.  15s.  net. 
Prof.  Kapp  says  in  his  preface  that  he  lias  found  it  difficult 
to  recommend  to  the  non-electrical  engineer  a  book  in  which 
he  may  find  "  all  about  electrical  engineering."'  The  volume 
xmder  review  is  the  first  of  two  which  together  are  intended  to 
meet  this  want.  It  deals  with  principles  the  application  of 
which  are  reserved  for  the  second  vohune,  altliougli,  as  the 
authi  r  points  out,  there  must  be  a  certain  amoruit  of  over- 
lapping, since  a  jjodautic  separation  of  application  from 
principles  is  impossible  in  a  book  on  any  applied  science.  AH 
engmeering  students  in  our  tcehnieal  si'fiools  and  luiiversitics 
attend  some  classes  iu  electrical  engiueerbig,  and  are  taught 
the  fimdamental  priucijjles  of  the  subject  and  their  application 
to  practical  engineering.  This  book  is  mtended  as  a  text-book 
for  such  students  and  as  a  handbook  for  the  general  engineer. 
The  manager  of  a  waterworks,  the  meehunical  designer  of  an 
electric  locomotive,  the  engineer  who  specialises  in  printmg 
machuiery,  the  works  manager  who  buys  electric  power,  and 
the  engineer  m  charge  of  an  electrically-driven  rolling  mill 
arc  all  mentioned  hi  the  preface  as  being  likely  to  require  a 
knowledge  of  some  brancli  of  electrical  enginecruig. 

Generally  .sjx'aking,  however,  the  book  is  more  advanced  and 
theoretic  al  in  character  tlian  one  would  expect  from  this  list  of 
prospective  readers,  as,  indeed,  the  author  appears  to  anticipate 
when  he  says  "  the  general  engurcer  sliould  fuid  all  he  requires 
here,  some  may  even  thuik  more  than  they  require,  but  this 
is  tmavoidable."  As  an  example,  one  may  refer  to  the  two 
pages  devoted  to  the  ealeulation  of  tlie  capacity  between  a 
sheath  and  an  eccentrically  placed  core,  an  excellent  thing  for 
the  student  wlu)  intends  to  become  an  electrical  engineer,  but 
of  doubtful  utility,  except  as  a  mental  exercise,  to  tlie  mecha- 
nical or  civil  engineer. 

Turning  now  to  the  contents,  the  openuig  chapter  on  con- 
ductors uitroduces  OInu's  law,  specific  resistjuice,  temperature 
coefficient  and  thernio  E.M.F.  Although  the  centimetre  cube 
is  mentioned,   Prof.   Kapp    follows  Continental  practice    in 
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takiug  the  specific  resistance  p  per  metre  length  and  1  sq.  mm. 
cross-section.  The  use  of  ballast  resistances  and  the  question 
of  stability  are  discussed,  as  also  is  the  use  of  various  aUoys 
as  thermo-couples,  and  the  relative  advantages  of  copper  and 
aluminium  as  conductors.  C'hajjter  II.  deals  with  the  various 
methods  of  measuring  resistance,  and  Chapter  III.  with  the 
applications  of  the  potentiometer.  Then  follows  an  interesting 
chapter  on  "  Some  Applications  of  Ohm"s  Law,"'  including 
the  televoltmeter  and  the  graphical  detennination  of  the  steps 
of  a  motor-starting  rheostat.  In  the  ne.xt  chapter,  on  the  dis- 
tribution of  continuous  current,  graphical  methods  are  given 
for  determining  the  voltage  variation  along  mains  with  dis- 
tributed ard  concentrated  loads,  and  also  along  tramway  rails 
with  negative  feeders.  The  three-wire  system  and  balancers 
are  described.  Chapter  VI.  deals  with  insulation  resistance, 
and  proofs  are  given  of  the  Eussell  (consistently  misspelt 
Russel)and  Kapp-Coales  methods  of  testing  three-wire  systems. 
Then  follow  two  chapters  on  electrostatics,  the  practical 
importance  of  which  has  increased  with  the  growth  of  high- 
tension  transmission  and  radio-telegraphy.  Several  pages  are 
devoted  to  the  application  of  the  method  of  images  to  the 
approximate  calculation  of  the  capacity  between  a  long  hollow 
cylinder  and  an  eccentrically  placed  core.  The  same  problem 
is  solved  accurately  further  on,  allowing  for  the  non-xmiform 
distribution  of  the  charge.  Capacity  ard  intersheath  grading 
of  cables  and  condenser  bushings  are  described  in  order  to 
illustrate  the  application  of  electrostatic  principles.  Chapter 
IX.,  on  magneis,  contains  an  interesting  proof  of  the  law  of 
inverse  squares  from  the  ratio  of  the  deflections  in  the  two 
positions  oi  Gauss.  Chapter  X.,  on  electro-magnetism,  deals 
with  the  magnetic  field  of  conductors  and  coils,  the  magnetic 
circuit,  B-H  curv'es,  breakir  g  inductive  circuits  and  the  design 
of  liltirg  magnets.  Then  follows  a  chapter  headed  "  Elemen- 
lan,"  Electro-djxamics,"  in  which,  on  page  201,  the  student  is 
introduced  tor  the  first  time  to  the  force  on  a  conductor 
carrjnrg  a  current  in  a  magnetic  field,  and  also,  on  page  204, 
to  the  induction  of  E.M.F.  by  the  changing  magnetic  flux, 
although  the  breaking  of  an  inductive  circuit  had  been  already 
dealt  with  in  the  previous  chapter  from  the  point  of  view  of  the 
htored  energy.  This  chapter  also  includes  the  calculation  of 
the  inductance  of  parallel  wires,  concentric  cables,  toroids,  &c., 
ard  a  discugsion  of  self  and  mutual  inductance,  coupling 
coefficients  aid  time  constants.  Chapter  XII.  deals  with 
units  aid  dimensions,  and  Chapter  XIII.  with  "Electro- 
magnetic Mea.surements."  This  latter  includes  the  hot-wire 
nnunetcr — which  is  hardly  electromagnetic — galvanometers, 
fiuxmctcrH,  hysteresia  loops,  and  bridge  methods  of  measuring 
inductance.  A  separate  chapter  is  devoted  entirely  to  the 
various  methods  ol  tcstir  g  the  magnetic  qualities  of  iron. 
The  study  of  alternating  currents  is  taken  up  in  the  concluding 
chapter  aid  rarri(d  as  lar  as  pha.'-e  meters  and  the  measure- 
ment ol  power  in  three-plia.-'e  systems. 

y\ltliougli,  on  the  whole,  tl.c  symbols  used  tljiougliout  the 
book  appear  to  be  well  chosen,  the  author  could  surely  have 
found  lor  '"  croBS-s<.'ction  "  a  more  suitable  symbol  than  the 
initial  letter  ol  its  Uenuaii  equivalent,  "  querschnitt." 

InsU-ad  of  the  usual  logj^r  and  log.r,  the  author  eniplovs 
flu-  Oermun  symbids  It/r  ai.d  Inr.  wliicli,  while  certainly  ])i(- 
ferable  from  tjie  toiiijiosilor's  ])oiiit  of  view,  are  bewildering  lo 
the  KiiKiisli  reader,  who  feels  temjilid  lo  cancel  the  /  and  v 
wilh   the   JeiigUi   and  number   of   lunis  on  the  other  side  of 

tint    eqiiiilioii  ;      for    rxiimpie,    I'n.f     Kiipp   would  write     "', 
,    ,  liir  li" 

innU-iul  ol; 

'"«.'■ 

One  in  siirpriwd  to  rmd  Lord  Kelvin  lef.rn-d  to  on  jmge  20 

(I*  ThoinjHon.  and  a  Kalviuioineter  on  ]mge  2'M  us  being  of  the 

d'AmoMval"'  |miieni.     On  page  7  iiiiiuiihil  (ojiper  is  slated  to 

have  ft  liigJKT  H|»e(i(i(   resistaim-  than  the  Imnl-ilmuii  vuri<'lv. 

while  the  tetii|MTature  coelheient.t  of  liol  li  ugree  to  the  thiid 

derinittl     j.lnr,-     viz.,    0(»0|(»l     although     |„wer    down,     the 

'  '"ndnrds  ConiMiil  lee  value  for /'urflcopjicr  ill  iln 

ure  in  given     viz..  UOOllO. 

.  ,,.    ii.,.1,.    which  is  slated  to  illusliule  the  principle:  of  tjic 


"  Megger  "  show.s  ihc  li.xcd  toils  und  nioVJiig  needle  of  t.he  older 
ohmmeter. 

In  calculatu'g  tlie  field  duo  io  a  straight  wire  on  ^lage  177, 
the  mathematics  ;ippcars  to  have  got  very  muddled,  every 
equation,  except  tJic  final  one,  being  wrong  ;  after  putting 
(?(sin  a)= — sin  ada,  it  is  not  surprising  that  liberties  have  to  be 
taken  with  the  integration  in  order  to  make  it  give  tlie  well- 
known  result  //  =  2//a. 

Although  one  may  take  exception  to  the  choice  and  arrange- 
ment of  some  of  the  material,  in  view  of  the  class  for  whom  it  is 
professedly  written,  there  can  be  no  doubt  as  to  the  general 
usefulness  i>f  tlie  volume  to  all  students  of  electrical  engineering. 

How  to  make  the  Kailways  Pay  for  the  War ;  or  the  Trans- 
port Froblem  Solved.  By  Koy  Hurnim.an.  (London :  G. 
I'outloclgc  &  Siin.'^.)     Pp.  x.\.-f348.     10s.  Od.  net. 

The  Railway  Swindle.  By  Henry  Mubbay.  (London:  Grant 
Richards,  Ltd.)     Pp.  160.     2s.  6d.  net. 

We  refer  to  these  two  books  in  our  leading  article  thLs 
week. 


SCIENTIFIC  RESEARCH  AND  OUR  FUTURE  SOURCES 
OF  ENERGY.* 

BY  D.  BOBBBTSON,  D.SC. 

In  the  past  the  industries  of  this  country  w  ero  able  to  take  a  leading 
position  in  the  world,  but  now  our  position  is  neither  so  good  nor 
BO  secure  as  it  was.  In  compar.'son  with  our  competitors,  do  we 
now  produce  fewer  luen  of  genius  than  formeriy,  or  does  our  relatively 
worse  position  arise  from  our  making  less  use  of  them  under  the 
changed  conditions  ? 

A  century  ago  the  inventive  genius,  of  itself,  had  a  fairlj  free 
scope,  but  in  the  industrial  world  of  the  present  day  it  must  \o 
coupled  with  a  much  higher  degree  of  ccentifie  knowledge  ;'  d 
technical  (raining,  and  have  behind  it  much  greater  material  re- 
sources than  formerly  if  it  is  to  make  its  influence  felt.  In  the  early 
days  of  industry  the  problems  to  be  solved  were  mainly  mechanical, 
speeds  were  low,  the  choice  of  nia(er'a!s  was  comparatively  small, 
and  the  duties  put  upon  them  were  mot'.era'c,  while  priceG  were  high 
enough  io  permit  the  ucc  of  sutHcient  material  to  give  a  good  big 
factor  of  safety.  Only  the  simplest  calculations  had  to  be  made, 
and  little  scientific  knowledge  was  necessary  beyond  that  acquired 
in  the  daily  routine  of  the  shops.  Consequently,  many  important 
advances  were  made  by  men  having  but  the  slightest  theoretical 
knowledge. 

Nowadays,  competition  requires  the  utmost  to  be  got  out  of 
eacli  ounce  of  material ;  higher  speeds  may  cause  e.xtra  material 
to  be  a  source  of  weakness  rather  than  of  strength,  and  introduce 
phenomena  whoso  control  requires  the  keenest  tools  that  theory  can 
supply. 

The  field  of  knowledge  may  be  likened  unto  a  gold  field.  The 
first  comers  acquire  the  surface  veins  and  nuggets  with  compara- 
tive ease  and  with  the  crudest  e(]uii  nient,  but  as  these  become 
exhausted  their  successors  must  exj  end  more  and  more  preliminary 
labour  without  immediate  result,  and  they  must  josscss  more  and 
more  knowledge  if  these  labours  are  not  lo  j  rove  altogether  fruit- 
less. 

In  the  field  of  research  we  are  now  fi.r  past  the  first  stage.  The 
surface  treasures  which  Nature  has  jjlaced  to  teiiqit  our  further 
search  have  mostly  been  harvested  mid  the  investigator  nuist 
now  le  iieiared  to  undergo  a  long  i  rel  luiiiny  tra  ii  iig  lefoie  lii.s 
work  is  likely  to  become  productive.  Conieinicntly.  be  mui.t  have 
behind  him  resources  sufficiently  great  to  support  him  during  this 
non-productive  period  and  lo  provide  the  ever-increasing  appiiatus 
and  nuiterials  necessary  for  carrying  on  his  work. 

We  have  every  reason  lo  le  proud  of  the  advances  inatle,  and 
IciMj;  made,  by  our  own  counlry  men  ii  the  domain  of  sc'eiui'.  I>ul 
we  do  not  put  jjilo  I  his  work  a  Nullici  nl  numl  er  of  men  of  the  right 
lort,  the  right  Iniining  and  the  right  temperament;  nor  hIuiII  we 
ever  get  them  until  we  offer  thelii  ]  riispects  eoinparablo  with  Ihoi.e 
•qeli  to  the  other  leiirned  professions. 

The  Hcientlfie  Hide  at  sehool  must  have  e(|Ual  ])reslige  «ilh  lie 
eluHsicul.  The  Ncientilie  man  iniist  le  as  greatly  respected  l,\  lln' 
)>uli|ic  at  large,  as  highly  honoured,  and  as  well  paid  iis  our  I  cloii!' 
iiig  lo  any  of  the  other  IcMnied  profi^siiiiis.  .Mthough  legislation 
can  hi'lp  but  little  In  ralKing  science  to  its  rightful  status,  still  it  can 
<lo   Monic^lhing.     It   mighl,    for   instance,   encourage   the   stud.v   of 
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sciciUT  ill  our  public  schools,  hy  insi.sliiig  on  a  tortaiu  ininiuium  of 
soicntitio  knowledge  in  futuro  generations  of  public  officials.  It 
might  also  make  the  value  and  number  of  the  scholarships  open  to 
science  approximately  equal  to  those  given  for  classical  studies. 
This  could  be  done  either  by  a  speiial  act  diverting  part  of  the  present 
scholarship  funds,  or  by  the  (iovernmcnt  themselves  founding  a 
sufficient  number  of  new  scholarships. 

By  thus  making  the  way  to  a  large  number  of  the  lucrative  positions 
lie  through  a  study  of  science  we  should  very  quickly  find  every 
school  running  a  real  scientific  side,  and  our  universities  would  then 
be  able  to  pass  away  from  the  condition  of  having  to  make  their 
scientific  alumni  pass  their  first  year  in  learning  elementary  work 
which  they  ought  to  have  had  at  school. 

But  we  must  mainly  look  to  our  omi  men  of  eminence  to  bring 
about  a  better  state  of  things  by  continually  making  the  needs  of 
science  kuo«Ti  in  influential  quarters.  The  war  has  focussed  atten- 
tion on  scientific  work  with  an  entirely  new  force.  Kever  again 
must  public  opinion  be  allowed  to  forget  how  much  they  owe  to  the 
oftentime  obscure  worker  in  the  research  laboratory.  In  particular, 
the  notion  must  be  dispelled  that  scientific  men  are  merely  theorists 
whose  ideas  can  usually  to  neglected,  and  who  arc  too  ethereal  to 
require  any  encouragement  or  any  visible  means  of  support,  but 
who.se  assistance  can  always  be  obtained,  on  those  rare  occasions 
when  it  is  useful,  without  any  reward,  and,  indeed,  almost  without 
the  trouble  of  having  to  ask  for  it. 

One  of  the  great  difficulties  in  the  way  of  scientific  men  reaping 
the  due  reward  of  their  labours  arises  from  the  fact  that  the  benefits 
of  their  discoveries  are  seldom  immediately  tangible,  whilst  at  the 
same  time  they  are  open  to  the  whole  of  mankind.  What  reward, 
for  instance,  did  Faraday  reap  from  the  discovery  of  the  electric 
motor  and  generator.  Clerk,  Maxwell  and  Hertz  from  radio-teleg- 
raphy, or  Ramsay,  Rayleigh  and  Dewar  from  the  gas-fiUed  lamp  ? 
True,  none  of  these  things  were  invented,  in  a  commercial  form  at 
least,  by  these  particular  men,  but  their  work  opened  up  the  new 
ground  which  made  the  inventions  possible.  Because  of  this  pecu- 
liarity, the  highest  kind  of  research  work  must  be  supported  by  man- 
kind at  large,  which  in  this  country  means  Parliament  and  the 
Exchetiuer. 

The  true  research  worker  must  possess  an  infinite  patience,  a 
fertile  imagination,  a  wide  knowledge  of  the  laws  of  Nature,  and 
an  unbounded  faith  in  the  possibility  of  accomplishing  the  task  on 
which  he  is  engaged.  He  must  refuse  to  be  diverted  from  his 
goal  by  any  reputed  impossibility,  and  if  necessary  he  must  be 
prepared  to  overthrow  accepted  ideas  when  they  stand  in  his  way. 
The  advances  of  the  genius  are  made  by  accomplishing  the  impossi- 
bilities of  his  fellows.  In  1900  Bremer  improved  the  arc  light 
by  doing  exactly  what  everyone  would  have  said  was  the  wrong 
thing  ;  before  Marconi's  experiments  in  1901  it  was  perfectly  easy 
to  demonstrate  that  transatlantic  radio-telegraphy  must  for  ever 
tp  impossible  ;  in  1910  C'oolidge  succeeded  in  drawing  tungsten 
into  the  finest  wires  that  were  ever  made,  in  spite  of  the  know- 
ledge among  the  experts  that  this  metal  was  far  too  brittle  to  be 
even  forged  into  a  rod  ;  in  1913  Langimiir  produced  the  gas-filled 
•lamp  when  we  all  knew  perfectly  well  that  the  best  possible  vacuum 
was  absolutely  necessary  for  an  efficient  lamp. 

And  so  it  will  always  be.  He  is  not  worthy  of  the  name  of  pioneer 
who  regards  even  the  laws  of  gravitation,  and  of  the  conservation  of 
energy,  mass  and  momentum  as  dogmas  which  may  not  be  attacked 
and  overthrown  when  they  block  his  way.  Research  is  best  dealt 
with  in  bulk,  so  that  workers  in  different  fields  may  come  into  daily 
intimate  contact.  A  man  with  a  new  idea  will  develop  it  more 
rapidly  and  carry  it  further  if  he  discusses  it  over  a  pipe  with  a 
fellow  spirit,  even  although  the  latter  can  do  no  more  than  listen  to 
the  exposition.  If  the  subject  borders  on  his  own  in  any  way,  the 
cross-fertilisation  of  the  sciences  produced  by  such  a  discussion  may 
lead  to  enormous  lesults. 

The  research  worker  must  also  come  into  close  touch  with  the 
industrial  side  of  his  own  subject,  yet  without  devoting  .so  much  time 
to  it  that  real  research  gets  squeezed  out  altogether.  The  man  in 
the  factory  jueets  many  jiroblem.s  for  whose  solution  he  possesses 
neither  the  time  nor  the  knowledge.  The  scientific  man,  however 
willing  and  competent  he  may  be,  would  never  meet  these  prob'oms 
by  himself.  Keep  these  two  men  apart  and  the  problem  rema-i,.s 
for  ever  unsolved,  but  bring  their  experiences  together  and  progress 
is  sure  to  follow. 

For  the  success  of  this  cool  cration,  mutual  respect  and  confidence 
are  required  between  the  manufacturing  :nid  scientific  sides  of  in- 
dustry. This  co-ojicration  has  been  greatly  developed  with  mar- 
vellous results  in  several  directions  in  America,  where  its  realisation 
has  been  facilitated  by  the  aggregation  of  lapital  into  huge  trusts. 
Except  in  a  few  of  our  industries,  it  is  scarcely  practical  to  have  that 
continuous  intercourse  between  the  research  worker  and  the  factory 


which  IS  obtained  in  the  well-known  American  examples,  with  their 
real  research  laboratories  attached  to,  or  closely  affiliated  with,  the 
productive  departments.  But  to  some  extent  the  difficulty  can  bo 
overcome  by  insisting  that  the  research  workers  should  periodically 
spend  some  time  in  the  factory.  The  duration  of  these  periods  mus't 
depend  on  the  nature  of  the  work  on  hand,  but  they  should  be  as 
frequent  as  possible.  PIven  if  they  amounted  to  nothing  more  than 
a  weekly  visit  to  the  shops  and  chats  with  the  managers  and  foremen, 
the  results  would  be  good,  provided  the  men  in  the  works  did  actually 
discuss  their  difficulties  and  give  the  scientific  man  the  benefit  of 
their  own  knowledge. 

Trade  secrets,  or  supposed  trade  secrets,  stand  in  the  way  of  that 
good-will  on  the  manufacturer's  part  without  which  no  such  scheme 
can  be  really  useful.  But  we  must  either  overcome  these  difficulties, 
or  else  we  must  organise  our  industries  into  corporations  large  enough 
to  bear  the  expense  of  huge  research  departments  directed  to  their 
own  particular  ends.  Otherwise  we  shall  in  time  lose  our  industries 
altogether  in  favour  of  other  countries  who  may  have  succeeded  in 
doing  one  of  these  things. 

Each  industry  has  its  own  problems  which  are  more  or  less  re-orga- 
nised by  those  engaged  in  it.  We  could  all  write  out  lists  of  what  we 
think  we  most  want  in  our  own  sphere.  But  I  wish  to  direct  your 
attention  to  one  rather  big  problem  of  the  utmost  importance  for  the 
future  welfare  of  our  own  country.     I  refer  to  our  supply  of  energy. 

Our  annual  consumption  of  coal  is  about  200  million  tons  per 
annum.  Since  the  energy  of  one  ton  of  coal  is  almost  exactly  one 
kilowatt-year,  we  are  drawing  on  our  energy  capital  at  the  rate  of 
about  200  million  kilowatts  per  annum. 

We  have,  of  course,  other  sources  of  energy  of  which  we  are  aware 
and  possibly  many  others  still  unknown.  The  energy  of  disintegra- 
tion of  the  atoms  is  enormous.  When  this  is  brought  under  our  con- 
trol we  shall  have  an  ample  supply  for  a  few  ages  more,  and  may  oven 
be  able  to  ward  off  the  approach  of  the  next  ice  age,  which  is  due  in 
some  thousands  of  years. 

Another  large  store  of  energy,  mainly  derived  from  the  kinetic 
energ)'  of  rotation  of  the  earth,  is  made  available  to  us  through  the 
tides.  To  raise  the  level  of  one  square  mile  of  sea  by  one  foot  in- 
volves the  expenditure  of  about  340  kw. -hours.  Under  ideal  con- 
ditions of  admitting  all  the  water  at  high  tide  and  releasing  it  again 
at  low  tide,  this  amount  of  energy  would  be  available  each  half  tide 
of,  say,  6j  hours.  The  tidal  power  is  thus  equivalent  to  about  55  kw. 
per  square  mile  per  (foot  rise)''.  Ideal  conditions  could  not  be  real- 
ised, and  there  would  be  losses  in  the  turbines,  and  so  we  probably 
err  on  the  high  side  if  we  take  10  kw.  per  square  mile  per  (foot  rise)' 
as  the  maximum  we  might  expect  to  be  able  to  utilise.  This  would 
give  10,000  kw.  per  square  mile  with  a  double  tidal  amplitude  of 
31-5  ft.,  and  500  kw.  for  one  of  7  ft. 

The  Bristol  Channel  is  by  far  the  most  favourable  place  in  this 
country  for  the  large  scale  utilisation  of  the  tides,  and  I  think  the 
Firth  of  Clyde  stands  next,  because  of  the  large  area  which  could  bo 
enclosed  within  a  comparatively  short  dam.  We  shall  not  be  far  out 
if  we  take  the  10,000-kw.  per  square  mile  as  applicable  to  the  first  and 
the  500-kw.  to  the  second  of  these  areas. 

A  dam  across  the  Bristol  Channel  from  Brean  Down  to  Laveniock 
Point,  taking  the  Flat  Holm  on  the  way,  would  be  under  8  miles.  It 
would  enclose  well  over  100  square  mi'es  of  water,  and  would  give,  say, 
a  million  kilowatts.  One  built  across  below  Ilfracombe  would  be 
nearly  30  miles  long,  would  enclose  quite  ten  times  as  much,  and 
might  be  expected  to  give  us  about  10  million  kv>'. 

The  only  possible  place  for  a  dam  across  the  Firth  of  Clyde  is  the 
shallow  bar  somewhere  about  the  CJirvan-Kintyre  line.  It  would  be 
in  somewhat  deeper  water  than  the  Bristol  Channel  ones,  would  be 
just  over  30  miles  long,  and  would  enclose  much  about  the  same  area 
as  the  lower  Chaimel  one.  But  owing  to  the  much  smaller  tides  it 
would  probably  give  us  no  more  than  half  a  million  kilowatts. 

I  have  no  doubt  that  the  modern  engineerwould  construct  any  of 
these  dams  within  a  reasonable  time  if  ho  were  provided  with  suffici- 
ent fiiiKls.  The  caiiital  costs  would  bo  very  high  ;  1  do  not  know 
what  they  would  be,  but  1  do  not  expect  that  power  obtained  in  I  but 
way  could  compete  with  our  ordinary  methods  so  long  as  a  ])!entiful 
supply  of  coal  lasts.  St-ated  in  kilowatts  they  do  seem  enormous 
sources  of  ])ower,  but  compared  with  the  equivalent  of  the  coal  sup])ly 
which  will  some  day  have  to  be  replaced  they  are  (piitc  insignificant. 
We  have,  of  course,  other  estuaries  which  coulil  all  be  made  to  con- 
tribute their  (luola.  but  when  all  are  harnessed  we  shall  still  be  very 
far  short  of  the  equivalent  of  our  present  consumption  of  coal. 

We  may  next  turn  our  attention  to  the  consideration  of  our  in- 
come, which  is  paid  cnil  to  us  day  by  day  from  the  sun.  The  inten- 
sity of  the  sun's  radiation  as  it  falls  on  the  earth's  atmosphere  is  somo- 
whoro  about  .'),(HX),000  kw.  per  square  mile  of  normal  surface,  which 
would  mean  about  3,000,000  kw.  per  square  mile  of  land  at  our  lati- 
tudes at  the  equijiox  noon.    Averaging  it  out  throughout  the  24 
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hours  and  throughout  the  year,  we  may  call  it  1,000,000  kw.  per 
squai«  mile  here.  Over  one-half  of  this,  however,  is  absorbed  by  the 
atmosphere,  but  what  is  left  is  ample  for  our  needs. 

For  the  economical  utilisation  of  the  sun's  energy  on  a  large  scale 
it  will  be  necessary  to  keep  the  size  of  the  power  house  within  reason- 
able dimensions,  "and  to  provide  for  keeping  it  ruiming  throughout 
the  whole  24  hours.  The  direct  application  of  the  rays  for  driving  a 
heat  engine,  which  is  quite  practical  on  a  small  scale  in  tropical 
countres  and  has  been  actually  done  in  Meadi,  in  Egypt,  would  thus 
scarcely  meet  our  needs  even  if  our  climate  were  suitable,  which  it 
is  not. 

Storage  of  the  energy  in  some  intermediate  form  is  thus  necessary 
to  enable  us  to  concentrate  it  and  to  level  up  the  discrepancies  be- 
tween the  curvcT  of  supply  and  demand. 

Nature  provides  us  with  such  storage  in  several  forms.  First  we 
have  gravitational  energj-  iu  the  shape  of  water  raised  from  the  oceans 
up  into  the  clouds,  and  this  has  the  especial  merit  that  it  makes  some 
asc  of  the  areas  covered  by  water.  But  the  smallness  of  our  island 
makes  our  share  of  thLs  lountilul  supply  somewhat  meagre,  and  con- 
.  eequently  we  must  look  to  other  forms. 
-  Tlic  winds  give  another  means  of  temporarily  storing  the  energy 
received  from  the  sun,  partly  in  the  kinetic  form  and  partly  in  the 
eorarrc.s;;on  of  the  air.  Here  again,  difficulties  arise  from  the  iin- 
certamtoi  of  the  windii,  and  from  the  enormous  size  which  a  large 
power  windmill  would  have.  Still,  research  must  not  dismiss  any- 
thing as  impoBsib'c,  The  rapid  advances  in  the  size  of  steam  and 
water  turbines  and  of  electric  generators  should  teach  us  not  to  dis- 
miftf,  w-nd-powcr  as  utterly  hopeless. 

The  la.'!t  form  of  storage  which  I  shall  consider  is  chemical  energj% 
to  which  class  indeed  our  coal  itself  belongs.  The  only  way  in  which 
the  .-.olar  energy  is  taken  up  chemically  in  nature,  so  far  as  I  am 
awaro,  is  through  the  agency  of  plant  life.  Failing  other  means,  we 
must  grow  nvrjuel.  1 1 hercforc  offer  to  our  agriculturists  the  problem 
of  prrwlucing  a  plant  having  a  high'caloritic  value,  which  shall  utilise  as 
high  a  proportion  a-i  poiwibic  of  the  energy  falling  on  the  areas  de- 
moted to  its  cultivation  and  which  shall  be  suitable  for  use  as  fuel, 
eilh';r  directly  or  by  distilling  alcohol  or  other  spirit  from  it. 

At  the  same  time  I  aisk  our  electro-chemists  to  find  a  method  of 
taking  up  that  energy  electrically  from  the  plant,  or  its  products, 
without  first  converting  it  into  heat  so  as  to  avoid  the  large  thermo- 
dynamic lo.;:;es  inherent  in  the  heat  engine. 

Or  letter  lilill,  I  a.sk  our  chemists  to  devise  some  re-action  which 
will  iK-cur  with  the  absorption  of  energy  under  the  action  of  sunlight, 
and  which  can  bo  reversed,  under  control,  with  the  return  of  that 
energj'  in  the  electrical  form.  In  short,  give  us  a  storage  battery 
which  i«  charged  by  submitting  the  active  materials  to  sunlight,  and 
which  in  diwhargwl  in  the  ordinary  way. 

A:i  a  la.'tt  rcjMjiircc.  in  ca.Ho  these  should  fail,  let  our  ultra-physiciBts 
combine  willi  the  biologistH  and  ])roduce  between  them  a  suflBcient 
nuinlicr  of  .Maxwell'H  sorting  demons  to  emancipate  us  from  the 
■:*stt>ni\  low  of  thermodynamics. 


CORRESPONDENCE. 


I'OS.SIHLK  I.NFIJKNCK  OK  A  liAILWAV  (»N  TIIK  DIS 
TIUI'ilTlON  OF  'Jill  NDEH.STUHMS  IN  A  JilLJ. 
(.OINTUy. 

TO  TIIK   KDITOKM  OK  TIIK  KLKCTKICIAN. 

Thi;  en<-|o»4-d  l<fltcr  from  u  correspondent  in  South  Africa, 
ttliout  wliiii  111-  liaH  obfuTved  in  tiie  islttiid  of  Mauritius  and  in 
Nntttl,)M'i>niH  worthy  of  njirodiK  lion  in  your  coluinnH,  Ijecatise 
It  iMol  Icjpii  Hii;<({.-HtJvc.  Inferior  i-ondu<l,ivi(  y  is  often  tliouniit 
to  !«•  nil  ilmi  iM  Metewtury  for  Kcmi-clcTiroHtatir  piirposcs,  lint 
I  hnyi-  known  iJtiMTiineiitJi  fail  lurj^cly  bccauHc  fairly  good  con- 
du'iivit y  wfi-  not  providi-d.  A  J>eyden  jar  slandinn  on  a  tabic, 
(i»r  in-tiinci.,  r,ft<.n  de«|ini-H  to  cliargc  ipiickly  enou|<li.  This 
<""'  '  i.-ncf  of  that  kind  jeadn  inc  to  tliink  that  in  a 

'I'  i'l'c  rondiiction  on  tjie  carlli  may  I"'  inmiHicicMt 

•"  '«■'  'f'""  liixlicr  •■l<'\alioiiH  at  a  Mullicicnt  rale 

•"  i'lKli  potential  xradient  lliere;    mi  that  tliere 

"' '  '  iir.|.oHHil»|e  in  tin-  HwK({cHi ion  that  a  line  of  rails 

from  roii.-.L  III  ."uniniit  would  lend  to  ititcnsily  tin'  potential 
Krndient  in  llie  aiiMOKjdiire  above  a  liill  and  diininiMh  it  at  tlie 
•"    ■  My   during   the    ru|iid    cliaiiKiH    incidental    to 

ti 

I  'd  out  to  my  correitponflint,  liowever,  that  long- 

I oiiiiiiucd  ulMorvittlon  will  !«•  iir(r-»«ary  Muu-  Itcing  sure  thut 


the  effect  occurs  on  a  jjractical  scale  find  really  influences  the 
locality  of  thunderstorms.  Also  I  express  a  doubt  whether 
insulating  fish-plates  would  be  adequate  to  make  rail  con- 
duction ineffective  for  this  purpose,  unless  the  rails  themselves 
were  insulated  from  the  ground. 

Birmingham,  Nov.  3.  Oliver  Lodge. 

The  following  is  the  letter  to  which  reference  is  made  : — 
Sib  Oliver  Lodge, 

Dear  Sir  : I  have  in  vain  tried  to  (ind  a  com- 
petent authority  in  Houth  Africa  willing  to  give  a  positive  answer  to  the 
question  given  below,  and  I  shall  be  exceedingly  obliged  if  you  will 
kindly  let  me  know  if  my  surmise  is  correct. 

The  fact  is  that  I  have  an  idea  that  the  rails  of  a  railway  line,  starting 
from  the  coast  level  and  rising  gradually  to  high  altitudes,  have  an  effect 
on  the  thunderstorn\s.  and  my  reasons  for  thinking  so  are  the  following : — 

Maiiritius,  a  small  island,  roughly  s]>eaking  30  mUes  long  by  20  in 
width,  is  mostly  composed  of  a  table  land  on  the  coast,  rising  gradually 
to  a  height  of  about  tOO  ft.  and  at  a  mean  distance  of  about  4  miles  from 
the  coast,  rising  rapidly  to  another  table  land,  the  centre  of  the  island, 
about  1,200  ft.  above  the  level  of  the  sea.  At  one  time,  when  the  railway 
encircled  the  island,  the  thunderstorms  seemed  to  be  equally  divided  ; 
but  from  the  moment  that  a  line  linked  the  north  coast  to  the  south, 
passing  through  the  centre  of  the  island  at  an  altitude  of  about  1,200  ft., 
the  thunderstonu-s,  although  frequent  in  the  centre  of  the  island,  prac- 
tically ceased  on  the  coast  belt. 

In  Natal,  40  years  ago,  before  the  railway  was  built,  between  the  coast 
and  the  inlands,  thiuiderstomis  were  extremely  frequent  and  severe 
from  the  month  of  Ausjust  to  the  end  of  April.  Since  the  line  to  the 
Transvaal  has  been  built  the  thunderstorms,  although  still  very  frequent 
in  the  interior,  have  practically  ceased  on  the  coast.  Now  this  line, 
starting  from  the  coast,  gradually  ri.'=es  to  an  altitude  of  nearly  6,000  ft. 

The  question  to  my  mind  is.  Is  it  possible  for  the  two  heavy  rails  to 
diffuse  in  the  atmosphere  at  the  higher  altitude  the  electric  fluid  from 
the  ground,  and  thus  cause  the  disappearance  of  the  stonns  on  the  coast  ? 

Of  course,  the  absence  of  storms  means  also  the  absence  of  rains,  and 
should  it  be  possible  that  the  rails  have  the  effect  I  suppose  they  have 
it  might  be  possible  to  control  their  action  by  placing  at  different  points 
insulated  fish-plates  to  break  up  the  current. 

I  have  read  that  in  France,  in  districts  where  hailstones  used  to  do  great 
damage  to  crops,  high  steel  towers  have  been  placed  on  hills,  and  that 
their  erection  has  minimised  to  a  very  considerable  extent  the  damage  ; 
this  would,  1  think,  bear  out  my  idea  that  the  rails  are  acting  as  con- 
ductors. .  .  .  Yours  faithfully, 

L.    DUCASSE. 


UNREMUNERATIVE  EMPLOYMENTS. 

TO   THE    EDITORS   OF   THE   ELECTRICIAN. 

I  was  very  pleased  to  read  your  Editorial  Note  urging  young 
men  not  to  accept  posts  as  teclinical  teachers  at  £150  a  year. 

The  fact  of  the  matter  is  that  teclinical  colleges,  whilst 
making  a  great  deal  of  noise  about  their  students  and  "  blind 
alley  "  employment,  forget  that  their  own  teachers  arc  in  the 
worst  "  blind  alley  "'  of  all. 

Just  imagine  £150  a  year  and  no  jicusion,  and  certain  not 
to  be  wanted  if  he  gets  out  of  it,  or  older,  or  unwell. 

When  1  was  engaged  teaching  I  endeavoured  to  draw  the 
attention  of  teachers'  associations  to  this  state  of  matters,  but 
found  tliem  as  spiritless  as  a  lot  of  Yaiioos.  The  older  and 
more  influential  members  seemed  to  have  "  axes  to  grind," 
especially  in  the  presence  of  superior  ]>owcrs,  so  they  were 
dumb. 

I  never  regretted  giving  uj)  teacliini;  and  getting  back  to 
life  agahi. 

Millhill,  Nov.  4.  W.  II.  V.  Murdoch. 


TO   THE    EDITOUK   OK   THE    ELECTKICIAN. 

Wliile  ex})res,siiig  our  ajipreciation  of  your  remarks  on 
unreniunerative  salarieH  in  the  ediloiial  columns  of  this  week'.s 
issue,  we  regret  that  your  genuine  ])rotest  did  not  prevent  the 
advertiseinent  referred  to  from  aj)pearing  in  your  colinnns. 

rnforluiritely,  lecturers  in  teclinical  institutions  are  not  the 
only  iindeipaid  victims  on  (lie  leclniicul  side  of  the  prof<'Ssioii. 
Kar  worse  cases  c'.\i«t  in  (lie  teriniical  stall's  of  some  of  our 
ii-ading  inanufaclurerK.  Take  our  <  asc  as  an  cxaiuple.  We 
are  all  graduutcs  of  universities  of  ii|iiivalciit  institutions, 
have  Imd  several  years  "  live  "  I'Xpciicnce,  and  arc  engaged  as 
technii-al  (lesigncrs  with  a  well-known  inaiiufactuiing  lirni. 
We  do  not  apologise  for  startling  y.ni  when  we  state  that  our 
ttVcrago  Bttlai-y  Ih  well  below  tin'  IIM)  of  the  advertisement  in 
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question.  Were  it  not  for  the  present  necessary  restrictions, 
we  would  hail  with  delight  the  prospects  of  securing  a  post  as 
lecturer  at  the  (to  us)  princely  salaiy  of  £150-£175  per  annum. 

Technical  men  nowadays  are  regarded  as  working  for  a 
hobby,  and  we  rue  the  day  when  we  took  up  the  technical  side 
of  the  profession  as  a  means  of  livelihood. 

However,  we  wish  the  lucky  applicant  success  in  his  new 
berth,  and  offer  him  the  consolation  that  he  is  infinitely  better 
off  than  Four  Technical  Victims. 

The  Midlands,  Nov.  6. 

[No  such  advertisement  appeared  in  our  columns.  The  fact 
that  the  ai^pointment  was  vacant  was  announced. — Eds.  E.] 


"  SUMMATION  WATT  "  CAPACITY  OF  FIELD 
RHEOSTATS,  AND  THE  LIKE. 

TO  THE  EDITOKS  OF  THE  ELECTRICIAN. 

My  attention  has  been  drawn  to  the  reference  in  Dr.  C.  C. 
Oarrard's  book,  "  Electrical  Switch  and  Controlling  Gear,"  re 
the  "  Summation  Watt  "  formula  advocated  by  me  as  com- 
pared with  his  formula. 

Dr.  Garrard's  formula  "  square  the  mean  of  the  maximum 
and  minimum  field  amperes  multiplied  by  the  resistance  of 
rheostat  "  is  only  true  if  the  curve  jilotted  between  amperes 
and  rheostat  ohms  is  a  straight  line.  Only  for  extremely  short 
ranges  is  this  true,  and  the  greater  the  range  between  maximum 
and  minimum  amperes,  the  greater  the  iiiaccuracy  of  his 
formula.  In  the  same  article  to  which  he  refers  I  showed  that 
with  a  rheostat  resistance  of  3i  times  that  of  the  field  his 
formula  gave  a  rheostat  size  G7  per  cent,  greater  than  that 
actually  required. 

He  points  out  that  my  formula,  viz.,  "  Rheostat  ohms. 
Xmax.  amperes Xmin.  amperes"  with  "R"  very  large 
becomes  approximately  equal  to  /  max.  x  F=constant,  which 
he  states  is  absurd.  Now  the  greatest  possible  cuiTcnt  range 
is  obtained  in  a  potentiometer  rheostat  where  I  min.  is  zero. 
The  correct  formula  for  such  a  potentiometer  rheostat  is  /  max. 
X  V  plus  the  constant  watt  loss  due  to  resistance  being  across 
excitation  circuit.  However,  in  an  ordinary  rheostat  the 
constant  watt  loss  does  not  exist,  therefore  the  original  formula 
holds  good. 

In  practice  a  designer  may  be  limited  to  a  relatively  small 
number  of  resistance  units.  This  is  particularly  the  case  if 
open  wire  spirals  are  used.  Then  to  obtain  a  very  large  "  R" 
compared  with  field  ohms,  a  much  larger  rheostat  would  be 
required  than  one  wherein  the  unit  range  was  not  so  limited  ; 
this,  however,  is  not  the  fault  of  the  formula  but  of  the  facilities 
at  the  disposal  of  the  designer,  and  is  no  reason  for  advocating 
an  incorrect  formula. 

Stretford,  Nov.  2.  L.  Boothman. 


TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

With  reference  to  Mr.  Boothman 's  letter  of  Nov.  2nd,  I 
would  point  out  that  the  various  formuloo  discussed  are  all 
empirical  ;  none  of  them  are  strictly  accurate.  When  I  first 
saw  Mr.  Boothman's  formula  I  was  jmpressed  by  it,  and  en- 
deavoured to  u.se  it  ;  I.  however,  came  up  against  the  difficul- 
ties I  liave  mentioned  in  my  book,  aiul  therefore  reverted  to 
the  formula  I  had  previously  used.  Mr.  Boothman  has,  with 
considerable  ingenuity,  worked  out  different  formula}  giving 
the  summation-watt  capacity  for  the  v:;iious  types  of  rheostats. 
1  venture  to  think,  however,  that  the  simple  formula  that  I 
have  recomnuMuled  which  can  be  a])plied  to  any  foim  of 
rheostat  is  the  best  for  all-round  practical  purposes.  It  must 
be  bonie  in  mind  that  tiie  /max.  and  the  /mh.  in  the  formula  are 
the  maximum  and  minimum  currents  flowing  w  the  rheostat 
itself. 

I  am  not  sure  that  1  follow  ihe  argument  that  Mr.  Boothman 
gives  in  his  letter.  'J'aking,  iiowever,  hi'J  result  as  given  for  a 
l>olentiometer  regulator,  he  gives 

Summation-watt  capacity —/„„»  >  I'  I    ... 


Now  7„„^.  is  constant  independently  of  the  rheostat,  V  is  also 
constant  ;  Mr.  Boothman's  formula  therefore  says  that  the 
higher  the  resistance  of  a  potentiometer  regulacorthe  smaller 
is  the  summation-watt  capacity.  Now  as  I  use  the  term 
summation-watt  capacity  I  mean  a  figure  of  comparison  of  the 
size  and  the  cost  of  the  regulator.  In  this  sense  I  do  not  think 
the  result,  deduced  above  from  Mr.  Boothman's  formula,  is 
correct.  There  can  be  no  doubt  that  there  is  a  certain  value 
of  rheostat  ohms  which  gives  the  most  economical  form  of 
potentiometer  regulator,  less  and  higher  ohmic  values  being 
both  worse.  But  Mr.  Boothman's  formula  says  that  the 
higher  the  rheostat  ohms  the  less  the  summation-watt  capacity. 

I  also  do  not  think  Mr.  Boothman  has  answered  my  argu- 
ment as  regards  his  formula  for  ordinary  shimt  regulators.  He 
restates  my  argument  in  his  letter,  but  I  cannot  see  that  he 
answers  it. 

I  do  not  wish  to  deny  the  utility  of  Mr.  Boothman's  formulae, 
and  have  no  doubt  that  when  used  properly  they  give  very 
useful  results.  I  have  merely  wished  to  point  out  that  they 
are  not  universal,  and,  in  my  opinion,  must  be  used  with 
caution. 

To  sum  the  matter  up,  the  figure  for  the  summation-watt 
capacity  should  only  be  used  for  comparing  one  rheostat  with 
another  ;  the  figure  has  no  very  precise  jihysical  meaning.  In 
my  experience  the  formula  I  have  recommended  gives  perfectly 
satisfactory  results,  and  by  reason  of  its  simplicity  and  adapta- 
bility to  any  kind  of  rheostat  is  to  be  preferred  to  more  com- 
plicated ones. 

Birmingham,  Nov.  6.  Charles  C.  Garrard. 

THE  AIR-GAP  FIELD  OF  THE  POLYPHASE 
INDUCTION  MOTOR. 

TO   THE   EDITORS    OF   THE   ELECTRICIAN. 

Dr.  Chapman  is  correct  m  supposing  that  I  had  not  seen  the 
last  paragraphs  of  his  Paper  when  I  wrote  my  letter.  I  regret 
that  by  an  oversight  I  did  not  delete  the  part  inquiring  as  to 
the  degree  of  saturation  when  I  checked  the  proof. 

With  regard  to  the  last  paragraph  of  Dr.  Chapman's  letter, 
I  did  not  intend  to  suggest  that  the  efiects  of  saturation  could 
be  treated  on  the  basis  of  a  rectangular  field  form.  I  do  not 
pretend  to  have  investigated  the  effects  of  saturation  in  my 
Paper,  but  merely,  as  stated  in  my  letter,  inferred,  from 
general  considerations,  that  its  effect  might  be  neglected.  I 
was  not,  however,  contemplating  such  a  degree  of  saturation 
as  is  indicated  by  a  figure  of  14  for  the  ratio  of  total  ampere- 
turns  to  gap  ampere-turns  ;  such  a  high  value  has  been,  of 
course,  intentionally  selected  by  Dr.  Chapman  in  order  to 
obtain  the  minimum  values  for  the  air-gap  dispersion  likely 
to  be  met  with  in  practice.  The  maximum  reduction  due  to 
saturation  appears  to  be  about  15  per  cent,  of  the  air-gap 
dispersion — i.e.,  perhaps  some  4  or  5  i)er  cent,  of  the  total  dis- 
persion coefficient.  For  a  more  usual  degree  of  saturation — 
corresponding  to,  say,  1-2  to  1-25  for  tlie  above-mentioned 
ratio — the  leduction,  I  presume,  would  probably  not  exceed 
half  the  above  amomit. 

There  is  one  point  in  Dr.  Cliapman's  metliod  of  investigating 
this  question  of  sat.uration  effects  which  appears  to  me  to  be 
questionable.  The  basis  of  the  investigation  is  a  time  sine 
wave-form  of  M.M.F.,  whereas  is  it  not  actually  the  total  flux 
which  approximates  more  closely  to  a  sine  wave-form  in  time, 
with  a  consequent  peaked  wave-form  for  the  M.M.F.  ?  The 
general  result  of  a  peaked  time  wave-form  of  M.M.F.  would 
appear  to  me  to  be  that  the  time  wave-form  of  ilux  opjiosiie 
the  mo.st  highly  saturated  teeth  would  be  flat  topped.  ai'<l  that 
of  flux  opposile  the  least  saturated  teeth  peaked.  This  would 
tend' to  make  the  fmidamentals  (in  time)  of  these  flux  wave- 
forms more  nearly  proportional  to  the  ampere-turns  to  which 
they  are  subjected  than  is  indicated  by  Dr.  Chapman's  Fig.  12. 
But,  clearly,  the  straighter  the  curve  for  the  amplitude  of  the 
fundamentals  i  he  more  nearly  we  approach  the  conditions — so 
far  as  the  magnitude  of  the  air-gap  dispersion  is  concerned — 
of  no  saturation. 

Of  course,  it  in  impossible  to  draw  conclusions  with  any  cer- 
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taintv  from  such  general  considerations  ;  but  it  would  bo  of 
interest  to  have  Dr.  Chapman's  opinion  on  the  point. 

With  regard  to  the  method  I  used  as  compared  with  Dr. 
Chapman's,  when  saturation  effects  are  neglected,  the  values 
used  for  fi„  to  obtain  the  figures  I  gave  for  Aj'  +  }..y  were  not 
obtained  from  formulae,  but  were  the  result  of  exact  calcula- 
tion (to  the  four  places  of  decimals  given)  for  each  individual 
case.  Dr.  Chapman's  second  objection  to  the  method  is  more 
serious.  The  curves  for  the  mutual  induction,  however,  lie 
very  evenly  (neglecting  minor  irregularities)  above  and  below 
the  horizontal  line  through  the  mean  of  the  maximum  and 
minimum  values.  Further,  the  variation  of  the  mutual 
induction  passes  through  nearly  six  cycles  (near  svnchronism) 
during  one  stater  current  period,  and  added  to  this  there  is  a 
continual  progressive  change  of  phase  between  the  variations 
of  the  mutual  induction  and  that  of  the  stator  current.  For 
these  reasons  it  appears  to  me  that  the  variations  from  the 
mean  of  the  maximum  and  minimum  values  cannot  have  any 
appreciable  resultant  effects  imder  normal  running  conditions. 
Since  the.se  considerations  are,  however,  only  of  a  general 
nature,  it  must  be  admitted  tliat  Dr.  Chapman  is  quite  justified 
in  his  view  that  tlie  method  used  by  me  is  not  necessarily 
mathematically  more  exact  than  his,  though  the  two  methods 
are  in  quite  sufficient  agreement  (some  3  to  7  per  cent.)  for  all 
practical  purposes.  The  figures  I  gave  in  my  last  column, 
which  should  strictly  have  been  termed  '"  Percentage  reduction 
in  self-induction  of  stator  or  rotor  due  to  action  of  multiple 
fields,"  sliow  how  extremely  small  an  interaction  of  the 
multiple  fields  would  account  for  the  small  differences  between 
Dr.  Chapman's  figures  and  mine.  I  should  like  to  ask  Dr. 
Chapman  if  he  is  of  opinion  that  the  interaction  of  the  multiple 
fields  could  not  have  even  the  very  small  values  shown  there. 

If  I  may  trespass  just  a  little  further  on  your  space,  I  would 
suggest  that  the  defiiiition  of  the  circle  or  dispersion  coefficient 
a-s  the  ratio  magnetising  current/short-circuit  current  is  pre- 
ferable on  account  of  its  greater  simplicity  compared  with  that 
of  magnetising  current /(short-circuit  current— magnetising  cur- 
rent), which  i.s  Dr.  Chapman's  (or  Behrend's)  form  in  terms  of 
currents.  It  is  also  very  desirable  to  have  some  standard 
term  for  that  component  of  the  dispersion  whicli  Dr.  Chapman 
has  called  the  "air-gap  di.spersion."  The  name  "zig-zag 
leakage  "  is  highly  objectionable,  indicating  as  it  does  that 
there  i«  an  actual  zig-zag  leakage  between  stator  and  rotor, 
which  is  not  tlie  case.  This  part  of  the  dispersion  is  due 
•■iitin-ly  to  the  main  flux  which  cro.sses  the  air-gap.  and  it  was 
for  that  reason  I  termed  it  the  "  main  dispersion."  This  name 
i.H,  however,  open  to  the  objection  of  suggesting  tliat  it  is  the 
jirincipul  component  of  the  dispersion,  which  in  general  is  not 
true.  \)t.  Chapman's  term  "  air-gaj)  dispersion  "  seems  to  be 
niuc))  tlie  best. 

Bedford.  Nov.  2.  K.  A.  Hikdkk.mann. 


A  STUDY  OF  THE  INDUCTANCE  OF  FOUR-TERMINAL 
RESISTANCE  STANDARDS  * 

llV   KI'.ANCIs  II.  .SII.SUKK. 

Thfl  pri'i-iw  mciinim-tiii-iit  of  nil., mutiny  eurrr'iilH  frrfpicntlv 
ihv.ilvm  l)»i  iiw  of  xtaiiilnrij  ri-Hihlun<  i-h  llic  indii<liin<c  of  wliiiji 
•lioiiM  U  known.  Wlirn  Ih.,  ciirrenlH  lire  liir^.r  the  HliiixliirdH  iiHcd 
•rr  iwiiiiUy  of  low  r.  (ii»Uii(<-.  nnd  a  vi-ry  hiiiiiII  indiieUwKd  in  kucIi 
«  xtatid  .rrl  mny  prfxiiiw  a,  very  .oiiMidcnilile  |iliit.><(i  »ii((lo  Ixjtween 
the  TolUKft  ilrop  ft.  riMW  llio  reniKlan.  o  uii'i  IIm<  ciirnMil.  In  tlio 
raniio  l*low  1  olim  th.,  rtwiMlnnint  urii  iilin.wt  invuriiit.ly  of  Mio 
fouf-tflrininftl  ly|»-.  n.l,  lli.-rrforr,  rr.|  ,ire  nirtlio.lH  of  inruiiireiiient 
Wlii.  h  ft...  .|iiil..  rli.  .i,.|  fr,„„  (|„,,„.  ,„,  ,\\vM,-  U,  IiikIiit  iiKiMiiiKeH. 
Tl...  ol.ji-<l  of  tliii,  inv<.«liKiiii„ri  wiw  to  <lcv..|op  riK'llioilN  for  corn. 
j-iring  thr  pliiMo  (in«lo)i  of  kikIi  fourl.rmiiiiil  rcHidtuncfH.  anil  nlho 
to  .oniftni<  I  mnti.lnr.U,  hrtvinK  a  v«>r>-  xinnll  known  inducluncn,  witli 
whirh  olh»T  np|«riiliiii  loiilij  U.  ioni|Mir<(l. 

If   wp  c»»n«i<lrr   a   (oiirt^inninul   numlnn.e   (or,   mom   liriefly,   a 

"(hunt")  whicli  rarrim  a  KiliiiwiKliil  all«rn(iliiiK  'iint-iit.  wo  will 

find   tliAt   tho   vollAKo   Ulwwn   tho   |«il<-iiliiil   loriniiialH   ih  not   in 

K^nrral  in  pliaw  with  Ihn  riirrrnl.  hiil  may  Ih,  nwolvod  into  two 

•  Al>.tf<irtr.fHri<^lifl.  I'.jmt  No.  2HI,  Hurraii  i.tHlaiiilanlii. 


oomiwuents,  one  in  phase  and  one  in  quadrature.  The  resistance 
of  the  shunt  is  defined  as  the  ratio  of  the  inphase  component  to 
the  current,  while  the  reactance  is  the  ratio  of  the  quadrature  com- 
ponent of  voltage  to  the  current.  The  angle  whose  tangent  is  the  ratio 
of  reactance  to  resistance  is  the  phase  angle  of  the  shunt.  The 
inductance  is,  of  course,  equal  to  the  reactance  divided  by  2?r  times 
the  frequency,  while  the  time-constant  is  the  ratio  of  the  inductance 
to  the  resistance.  This  latter  quantity  is  very  nearly  constant  over 
the  range  of  commercial  frequencies  and  is  a  measure  of  the  amomit 
by  which  a  shunt  departs  from  the  ideal  condition  of  giving  a  voltage 
exactly  in  phase  with  the  current. 

In  some  of  the  measurements  described  below  it  was  necessary 
to  use  mutual  inductances,  and  it  was  foimd  that  these  did  not  in 
general  satisfy  the  ideal  condition  of  giving  a  secondary  voltage 
in  exact  quadrature  with  the  primary  current,  but  that  the  voltage 
had  a  small  inphase  component.  By  analogy  with  the  case  of  the 
shunt  we  may  define  the  "  resistance  "  of  tlie  mutual  inductance  as 
the  ratio  of  this  in-phase  component  of  voltage  to  the  primary 
current.  We  will  further  define  the  "  phase  defect  "  as  the  angle 
whose  tangent  is  the  ratio  of  the  in-phase  component  of  voltage  to 
the  quadrature  component. 

The  method  for  the  comparison  of  the  time-constants  of  two 
shunts  which  was  found  most  suitable  may  be  called  the  current 
transformer  method.  It  consists  essentially  of  measuring  the 
apparent  phase  angle  of  a  current  transformer  by  one  of  the  usual 
null  methods,  using  in  succession,  as  the  standard  resistance  in  the 
primarj'  circuit  of  the  transformer,  the  two  shunts  to  be  compared. 
The  apparent  change  in  the  phase  angle  of  the  transformer  is  the 
difference  in  the  phase  angle  of  the  two  shimts.  A  group  of  about 
20  shunts  were  intercompared  by  this  method  and  form  a  basis  for 
future  comparisons.  A  second  method  involving  the  use  of  mutual 
inductances  was  tried,  and  gave  results  in  agreement  with  the 
first  method,  but  was  found  to  be  much  less  convenient. 

Since  the  comparison  methods  just  mentioned  give  only  the 
difference  in  time-constant  of  two  four-terminal  standards,  some 
other  measurement  is  needed  to  give  the  actual  value  of  the  time- 
constant  of  one  four-terminal  shunt  in  terms  of  known  quantities. 
The  simplest  way  to  obtain  this  value  is  to  construct  a  shimt  of 
such  shape  that  the  inductance  can  be  computed  from  the  measured 
dimensions.  This  procedure  requires  that  certain  assumptions  be 
made  as  to  current  distribution,  &c.,  but  a  careful  investigation 
using  three  different  shapes  of  slumt  showed  that  these  assump- 
tions were  completely  justified.  As  a  check  two  other  methods 
of  measurement  were  tried,  one  involving  the  use  of  mutual  in- 
ductances of  known  phase  defect,  and  the  other  using  two  shunts 
constructed  of  identical  dimensions,  but  of  materials  of  different 
resistivities.  These  methods  gave  results  in  agreement  with  the 
computed  values,  but  were  less  accurate  and  more  laborious.  It  is 
belie\-ed  that  the  time-constants  of  the  group  of  shunts,  ranging 
from  01  ohm  to  ()-(l0025  ohm.  at  the  Uureau  of  Standards  are 
known  to  an  accuracy  of  1  or  2;-,  10-'  seconds.  With  a  frequency 
of  60  cycles  .and  an  uncertainty  of  2x10-'  seconds  in  the  time- 
constant,  the  ]>hase  angle  between  the  voltage  and  current  is  un- 
certain by  about  15  seconds  of  arc. 

Further  measurements  were  made  on  other  tyjies  of  shunt,  and 
also  on  the  effect  of  stray  magnetic  fields  on  the  apparent  type  con- 
stants of  the  shunts.  In  the  design  of  shimls  for  use  on  alternating- 
current  circuits  it  ajipcais  that  the  lialiility  to  err  can  be  minimised 
by  so  locating  the  jiotential  leads  that  the  inductive  effects  in  them 
completely  neutralise  the  inductance  of  the  resistance  material 
itself  and  the  shunt  as  a  whole  is  strictly  non-inductive.  The  type 
in  which  the  resistance  nuiterial  forms  one  or  Ijoth  of  two  concentric 
tubes  lends  itself  very  readily  to  this  form  of  (ompcnsation.  A 
study  of  the  jihase  defects  of  mutual  inductances  of  large  current- 
carrying  (iijiacily  showed  tluit  this  .-ioince  of  error  was  by  no  means 
negligihlc,  and  that  it  was  jmrticularly  large  in  cases  where  the 
Hi'condiirv  was  wmind  in  seveial  lavers. 


LEGAL  INTELLIGENCE. 

American  Wireless  Patent  Litigation. 

W"  arc  iiifonnol  bv  Dr.  Ice  .Ic  KciikI  (lint  (mi  Oct.  12  .liuluc  lliinil. 
of  the  Soiilhcni  I)inrii't  foiiH  of  New  \i\r\i.,  mantcil  n  pciiii'tiialinjiuic- 
Mon  RKftiiiKl,  the  Marconi  WiirlcHH  Telcj^iiipli  Co.  of  Aincrioa  as  n  msiiK 
of  Iho  roiiiitenlaiiii  ill  the  aiinwer  to  llir  suit  of  that  conipniiy  ngniii.st 
llie  Do  Fon'Mt  Radio  Telephoiie  Ik  TcleKniph  Cn.  and  Ixe  de  lAuvsl  for 
allejteil  iiifrinKOinont  of  Tifttniit.  The  judnnienl  HtalPM  that  IctteiH  paleiil, 
of  lliii  t'niled  Stateii  No.  Htl,nH7.  for  "  lm])rovemonls  in  dcviccH  fi>r 
aniplifyiiiK  feehle  olprlrinal  curn'iilH."  iHsiicd  .Tan.  ITi,  11)07,  arc  cnvncil 
by  the  I»(i  Koit>»l  Radio  Ti'le|>lion<,  &  Telegraph  Co..  and  am  j;ciiid  anil 
valid  in  law.  paiiiiiiilarly  a»  to  elniniH  '1  iind  <!  Ilinrenf.  and  that  lelleix 
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patent  of  the  United  States  No.  870,532,  for  "  Improvements  in  space 
telegraphy,"  issued  Feb.  18,  1!I08,  are  also  owned  by  said  De  Forest 
Radio  Telephone  &  Telegraph  Co.,  and  aro  good  and  valid  in  law,  par 
tieularly  as  to  claims  2,  3,  6,  14,  18  and  21  thereof  ;  and  that  the  Marconi 
Wireless  Telegraph  Co.  of  America  had  infringed  the  said  letters  patent 
No.  841,387  and  879,532,  and  the  exclusive  rights  of  the  said  De  Forest 
Radio  Telephone  &  Telegraph  Co.  threunder  by  making,  using  and 
selling  devices  containing  and  embodying  the  inventions  and  improve- 
ments set  out  in  the  above-mentioned  claims.  The  judge,  therefore, 
issued  a  perpetual  injurotion  against  Marconi  Wireless  Telegraph  Co. 
of  America,  tlieir  associates,  officers,  &c.,  from  directly  or  indirectly 
making  or  causing  to  be  made,  used  or  leased,  selling  or  advertising  or 
offering  for  sale,  &c.,  or  disposing  of  in  any  manner  any  devices,  struc- 
tures, appliances,  instruments  or  wireless  telegraph  apparatus  embodying 
or  employing  the  said  inventions  and  im])rovements  or  discoveries  of 
claims  4  and  6  of  letters  patent  No.  841.387  and  claims  2,  3,  6,  14,  18  and 
21  of  letters  patent  No.  879,532. 


In  a  covering  communication,  dated  Oct.  18,  Dr.  Lee  de  Forest  protests 
in  somewhat  strong  language  against  the  terms  of  the  report  given  in  our 
issue  of  Sept.  29.  That  report  reached  us  from  Marconi's  Wireless  Tele- 
graph Co.,  and  was  inserted  in  a  slightly  abridged  form,  just  as  we  now 
insert  Judge  Hand's  judgment  granting  an  injunction  against  the 
American  Marconi  Co.  Dr.  de  Forest  states  that  there  is  not  a  vestige 
of  truth  in  the  statement  in  the  report  that  the  Atlantic  Communication 
Co.  had  purchased  his  patents  for  R.")0,0()0  or  any  other  smii,  and  that 
corporation  has  no  claim  or  hold  whatsoever  on  his  company  or  its 
patents.  Other  statements  in  Dr.  de  Forest's  letter  are  expressions  of 
opinion  upon  the  respective  merits  of  the  patents  in  question  rather  than 
statements  of  fact,  and  are  not  suitable  for  reproduction  in  a  purely  legal 
report. 


Accidents  due  to  Restricted  Lighting. 

In  the  Outer  House,  Edinburgh,  on  the  18th  ult.  (before  Lord  Ander- 
son and  a  jury),  Mrs.  Sarah  Jane  M'Donakl  sued  Glasgow  Corporation 
for  £500  damages  in  respect  of  the  death  of  her  son  (41),  her  sole  support, 
who  was  knocked  down  by  a  tramcar  in  Edinburgh-road,  CJlasgow,  on 
March  5,  and  died  from  the  injuries  received.  Pursuer  averred  that  the 
driver  was  at  fault,  and  said  that  the  restricted  lighting  was  a  reason  why 
drivers  should  take  exceptional  care.  Fault  was  denied  by  defenders, 
who  pleaded  contributorj'  negligence. 

The  jury,  after  an  absence  of  three-quarters  of  an  hour,  found  for 
pursuer,  and  assessed  the  damages  at  £200. 


Sequel  to  an  Old  Action. 

On  Monday  last  Mr.  Justin-  IV-tiTscm  run,  Iwlcd  the  hearing  of  a  sum- 
mons in  the  action  of  the  British  Power.  'I'rartiun  &  Lighting  Co.  (Ltd.) 
V.  Hodgson,  by  which  plaintiff  comi)aMy  asked  that  defendant  (A.  E. 
Hodgson)  might  be  ordered  to  pay  into  ( 'ourt  the  sum  of  £7,562.  13s.  4d 
in  accordance  with  the  certificate  of  the  Master,  dated  July  20,  1909. 

Mr.  HuoHE?,  K.C.  (for  plaintiff),  said  that  defendant  was  a  promoter 
of  the  company,  chairman  of  directors,  and  a  managing  director,  and 
without  the  knowledge  of  his  co-directors  or  other  members  of  the  com- 
pany, entered  into  contracts  which  amounted  to  fraud  or  fraudulent 
breach  of  trust.  The  action  was  started  in  1903,  alleging,  amongst  other 
things,  that  at  defendant's  suggestion  the  company  paid  commissions  to 
a  syndicate,  whereas  defendant  was  himself  the  syndicate,  and  benefited 
by  the  commissions  so  paid,  and  that  he  ncgot  iatcd  a  contract  in  France 
f6r  the  company  while  he  had  himself  a  contract  on  more  favourable 
terms.  Judgmciit  was  given  for  plaintiffs  in  the  action  by  consent  on 
May  2,  1905,  Mr.  Hodgson  having  heconic.  a  bankrupt  in  the  coui-se  of  the 
proceedings.  He  had  now  obtained  his  disiliarcc.  and  the  present 
summons  was  issued,  alleging  that  as  the  lin.lur'  nfilie  .Master  was  based 
on  a  judgment  in  an  action  for  fraud  or'  li:niiln!riii  l.iva<',h  of  trust  he 
was  not  protected  by  his  bankruptcy  in  res|)i  1 1  .•{  Ilie  amount  foimd  due 
by  the  Master's  certificate. 

Mr.  ToMi.m,  K.C.  (for  defendant),  argued  that  his  client  only  con- 
sented to  judgment  on  the  understanding'  (hat  all  charges  of  fraud  were 
withdrawn,  and  that  plaintiff's  riulits  slxiuld  In-  to  prove  in  his  bank- 
ruptcy for  any  sum  that  might  be  found  duc^  under  the  order.  If  the 
judgment  wa.s'one  based  on  fraud,  lie  said  difendant  would  take  stops  to 
have  it  set  aside  on  the  ground  of  mistake  on  the  part  of  his  legal  advisers, 
as  he  had  all  through  refused  to  settle  the  case  mde.ss  all  charges  of  fraud 
were  withdrawn. 

In  replv.  Mr.  Hu(!Hes  pointed  out  that  the  receiver  in  bankruptcy  had 
taken  no  steps  before  the  Master,  but  the  prixeedings  had  been  attended 
by  defendant  personally. 
'  His  Lordship  held  that  "the  iudgnient  in  the  action  was  based  on  fraud 
and  nothing  I'lse,  and  that,  therefore,  defendant  was  not  protected  by 
his  bankruptcy.  He  accordingly  ordered  him  to  pay  the  amount  foimd 
due  into  Court,  and  the  costs  of'the  action.  The  order  would,  however, 
bc^  stayed  ))ending  an  ai)])cal  and  a  summons  the  defendant  miKlit  issue 
for  further  t  ime,  in  view  of  his  (aking  proceedings  to  set  aside  the  order  of 
Mav,  190.'). 


plaintiff's  contract  with  defendants  were  that  he  was  to  receive  a  salary 
of  £400  a  year  and  commission  at  rate  of  5  per  cent,  upon  account  up  to 
£4.000  a  year,  above  £4.000  and  up  to  £7.000  4  per  cent.,  above  £7.000 
and  up  to  £10,000  3  per  cent.,  and  over  £10.000  2J  per  cent.  The  em- 
ployment came  to  an  end  in  1914,  and  plaintiff  alleged  that  he  had  not 
been  paid  the  full  commission  as  agreed.  Since  action  was  commenced 
the  account  claimed  had  been  furnished  to  plaintiff,  and  the  question 
between  the  parties  was  whether  contracts  made  during  the  3  years  of 
engagement  continued  chargeable  to  commission  after  the  3  years  had 
expire-d.  Evidence  was  called  on  both  sides  and  in  the  result  the  Referee 
found  that  plaintiff  had  received  all  the  money  due  to  him,  and  gave 
judgment  for  defendants,  with  costs. 


J.  S.  Stubbs.  V.  British  Electrical  Federation. 

Last  week  Mr.  I'olloek.  Ollieial  Hefeive,  lii'ani  this  case  in  which  plain- 
tiff (an  advertising  eoiitraele.r)  ilaimcd  a  balniic-  of  eommi.-sion  upon 
certain  advertising  contracts  olitained  by  him  i"V  the  Federation,  lie 
also  asked  for  an  account  of  moneys  received  on  account  of  advertise- 
ments up  to  the  date  of  the  <letennination  of  his  cuntracl.     The  terms  of 


Telegraphy  Patent  Extension.^ 

On  the  1st  inst.  Mr.  Justice  Sargent  heard  a  iictition  for  the  prolonga- 
tion of  Creeds  Patent,  No.  22,653  of  1902,  by  Mr.  F.  G.  Creed,  Mr.  W.  A. 
Coulson  and  Messrs.  Creed,  Bille  &  Co.  (Ltd.) 

Mr.  CoLEFAX,  K.C.  (with  him  Mr.  J.  Htmter  Gray),  said  the  petitioners 
asked  for  an  extension  of  the  time  of  the  patent,  as,  although  all  due 
diligence  had  been  observed,  and  they  had  not  yet  been  able  to  develop 
it  properly  in  a  commercial  sense.  There  was  no  opposition  on  the  part 
of  the  public,  but  the  Crown  were  represented  by  the  Solicitor-General 
(Sir  Geo.  Cave,  K.C.)  and  Mr.  Austen  Cartmell.  The  object  of  the  patent 
was  to  make  it  po.ssible  the  printing  in  Roman  characters  of  a  message 
received  at  the  receiving  station  in  Morse  in  the  form  of  a  tape.  When 
a  message  was  received  in  the  International  Mokc  alphabet  it  took  the 
form  of  perforations  on  the  tape,  and  varying  lengths  were  occupied  for 
each  letter.  Creed's  patent  obviated  this,  and  at  the  same  time  produced 
the  mesasge  in  Roman  characters.  Mr.  Creed  was  the  inventor.  In 
1896,  when  he  was  about  24  years  of  age,  he  was  a  telegraphist  in  the 
employ  of  the  Central  &  South  American  Telegraph  Co.  He  determined 
to  devote  himself  to  the  problem  of  making  automatic  high-speed  tele- 
graphy possible,  and  with  that  object  in  view  he  gave  up  his  appointment. 
Wheat.stone  had  invented  high-speed  telegraphy,  but  this  necessitated 
the  presence  of  a  telegraphist,  and  this  was  a  highly  skilled  profession, 
and  Mr.  Creed,  although  himself  a  .skilled  telegraphist,  set  himself  the 
task  of  doing  away  with  that  necessity.  Mr.  Creed  had  made  several 
inventions,  all  of  them  dealing  with  this  one  problem,  and  all  of  which 
were  inter-dependent.  The  patent  m  question  was  granted  in  1902,  and 
the  patentees  set  to  work  at  once  to  exploit.  They  at  first  supplied  two 
machines  to  the  General  Post  Office,  but  on  these  there  was  a  considerable 
loss,  owing  to  the  cost  of  materials  considerably  exceeding  the  estimate. 
From  1912  to  the  present  day  81  machines  had  been  sold  to  newspaper 
proprietors,  cable  companies  and  telegraph  administrations,  in  addition 
to  33  sold  to  the  Postmaster-General  since  1914.  This  made  a  total  sale 
of  152  machines  since  the  patent  was  granted,  or  an  average  of  about  12 
a  year.  The  pre.sent  company  was  formed  in  1912,  Mr.  Bille  having  a 
somewhat  si^nilar  invention  to  that  of  Mr.  Creed,  for  which  he  received 
a  consideration  in  shares  in  the  new  company.  The  company  had  de- 
clared a  dividend  of  5  per  cent,  on  its  shares  up  to  the  present. 

His  Lordship  granted  an  extension  of  the  patent  for  another  seven 
years,  but  not  to  exceed  five  years  after  the  tennination  of  the  jiresent 
war. 

Tube  Railway  and  Compressed  Air. 

Mr.  Alex.  Ross,  President  of  the  Institution  >'!  Civil  Engineei-s.  has 
issued  his  award  in  the  dispute  between  the  I'ostma-^ter  (li-neral  ai  d  the 
Great  Eastern  Railway  Co.  as  to  the  use  of  e.uniM.-M  ,1  air  in  a  port-ion 
of  the  P.O.  Tube  Railway  under  the  hotel  and  pail  ..I  tin-  ueneral  offices 
at  Liverpool-street  station.  The  facts  were  given  in  our  issue  of  the 
20th  ult.  ,        ,  ,        , 

In  his  award  the  Arbitrator  states  "  that  having  heard  counsel  and 
witnesses  for  both  parties,  and  having  examined  that  jiart  of  Liverpool- 
street  station  under  which  the  intended  works  will  be  executed,  and  also 
the  works  on  each  side  now  being  executed  by  th<'  Postmaster-General, 
he  affii-ms  and  awards  that  it  is  not  ncccssaiy  U<  use  eom[iressed  air  in 
carrying  out  the  works.  " 

Boot  V.  Tullis,  Russell  &  Co. 

This  ease  came  before  I,i>ni  Hunter,  in  the  Edinburgh  Court  of  Session 
last  week.  After  proof  was  partlv  heard  by  his  Lorilship  a  settlement 
was  effected  in  the  action  in  which  Mr.  Horace  Boot,  and  the  iwrtners  of 
Horace  Boot  &  Partners,  consulting  encrineers.  sued  defenders  for  pay- 
ment of  sums  amounting  to  £7,534.  Pur.suers  staled  that  d -fenders 
employed  Mr.  Boot  and  his  firm  as  consulting  engineers  for  five  yeare 
from  April  19  1915,and  they  entered  upon  their  ilnties.  The  sums  sued 
for  comprised  £350,  half-year's  salary  to  Mr.  Boot,  £248  being  5  per  cent, 
uiion  cost  of  new  plant  supplied  to  defenders'  mills  ujion  specilications 
prepared  by  the  pursuers,  and  £6,902  loss  and  damage  for  repn.liaticn 
of  the  agreement  between  the  parlies.  Defenders  denied  that  any 
agreement  was  concluded  between  the  parties,  but  stated  that  if  any 
agreement  was  made  it  was  invalid. 

The  terms  of  the  settlement  of  the  action  were  not  discloseil. 

In  re  Electrical  Contracts  &  Maintenance  Co.  (Ltd.) 

OnTnes.liiv  Mr.  .lustiee  Neville  heard  a  pi-t  :i  ion  to  wind  up  thiscom- 
iianv  II  appeaivil  that  the  conipanv.  whiih  was  foiined  in  1909,  was 
on.'i'i.'ed  in  the  nianufaelmv  of  munit  i.^ns.  In  August,  1916,  the  compan.v 
gave^Messrs.  Stoker  &  Hell,  maiiufaclurei-s'  agents,  an  order  for  3  tons  of 
hexagon  sti'el.  1  ton  to  bo  delivered  at  the  company's  works  by  Aug.  21 
and  2  tons  by  Se[  t.  2.  and  the  price  was  3-ts.  per  (Wt.,  less  2J  i>er  cent. 
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discount  for  cash  within  1-1  days  of  date  of  inyoice.  The  first  ton  was 
delivered  on  Aug.  21.  and  the  company  pa  id  for  it,  less  the  discount.  Tlie 
2  tons  were  delivered  early  in  September,  and  the  invoice  for  the  priic. 
£68.  14s.  7d.,  was  dated  Sept.  13.  As  the  company  had  not  paid  within 
14  days  Messrs.  Stoker  &  Bell  on  Oct.  2  served  oh  the  company  a  written 
demand  for  payment  of  the  £68.  14s^  7d.,  and  followed  this  up  with  further 
demands  for  payment  on  Oct.  14  and  17  with  a  threat  of  proceedings.  On 
Oct.  19  the  company  sent  them  a  cheque  for  £67.  Os.  3d.,  which  was  the 
price  of  the  two  tons  less  the  2  J  per  cent,  discount.  The  cheque  reached 
Slessis.  Stoker  &  Bell  on  the  morning  of  Oct.  20,  but  they  at  once  returned 
it,  and  later  on  the  same  day  they  prese.nted  a  petition  to  wind  up  the 
company  grounded  on  the  non-payment  of  the  £68.  14s.  7d.,  and  tliev 
alleged  that  the  company  was  insolvent  and  imable  to  pay  its  debts.  On 
Oct.  25  the  .scerotary  and  the  solicitor  of  the  company  called  on  Mcssi-s. 
Walbrook  &  Hosken,  the  solicitors  of  the  petitioners  and  tendered  the 
£68.  14s.  7d.  in  cash,  and  asked  that  the  petition  should  not  be  prcceeded 
with,  but  the  petitioners  refused  to  accept  the  tender  or  to  stay  proceed- 
ings unle.ss  the  costs  of  the  petition  were  paid.  On  Oc't.  20  the  company 
obtained  an  injunction  restraining  the  advertisement  of  the  petition. 

Mr.  Hodge  (for  the  company)  applied  that  the  petition  shouM  be  dis- 
rai.-isod,  or,  in  the  alternative,  that  the  injunction  should  be  made  per- 
petual, and  that  all  further  proceedings  under  the  petition  might  be 
stayed.  Under  sect.  130  of  the  Companies  Act,  1908.  a  company  had 
21  day.s  for  payment  after  a  demand  was  scr\ed  upon  it.  In  the  present 
ca.se  the  petition  was  presented  within  the  21  days,  and  it  was  an  abu:  e  of 
the  process  of  the  Court. 

Mr.  GrvEES  (for  petitioners)  submitted  that  their  proceedings  had  not 
been  improper.  The  full  amount  was  due  on  Sept.  27,  and  sending  a 
cheque  on  Oct.  19  for  the  amount,  less  discount,  was  not  payment  or  a 
proper  tender. 

.  Jlr.  Justice  Neville  said  in  his  opinion  the  petition  was  a  gross  abu'c 
of  the  process  of  the  Court,  and  he  dismi.s.sed  it  with  costs,  including  the 
costs  of  the  ])resent  application  and  of  the  ex  parte  applii^ation.  The 
amount  of  the  costs  when  taxed  to  be  set  ofE  against  the  £68.  14s.  7d. 
owing  by  the  company. 


PARLIAMENTARY  INTELLIGENCE 

PAY  OF  CONTROLLERS  OF  ENEMY  FIRMS. 
In  the  Hou-e  of  Commons  on  Thursday  last.  Mr.  I'retvjun  stated, 
in  iTiply  to  a  qumtion.  that  .«u])er^•i.^or^  and  controller;  of  enemy  busi- 
ncsM.-)!  w»ro  remunerated  on  the  basis  of  the  time  actually  occupied  in  the 
work  at  the  rate  of  £.").  Ss.  a  day  for  ))rincipalp,  £1.  lis.  Gd.  a  day  for  chief 
clerks  and  Kb.  a  day  for  other  clerk''.  An  increased  rate  had  been 
allowed  in  a  few  oxceptional  caie.s,  and  in  some  other  cases  a  .special  fee 
mi^ht  bo  paid.  No  formal  agreements  had  been  entered  into,  but  the 
controllers  wert^  informed  by  letter  of  the  sca'e  of  remuneration. 


TELEPHONE  NUMBERS  AS  TELEGRAPHIC  ADDRESSES. 

In  thi-  H'.u-c  of  Comnions  lu.it  week  the  rcwtmaster-Ocnerul  was  asked 
whether  the  I'iml  Oflice  would  consider  the  advisability  of  permitting 
Uilephone  ituliticrilicrw'  exchange  numbers  to  bo  ufcd  as  the  rcgisteicd 
telc({nipbic  addreven. 

In  n-ply,  .Mr.  I'Kahb  Htated  that  subHcribcrs  were  not  only  permitted 
but  invited  to  um-  their  tclephimic  addres."Cs  for  their  telegrams.  Owing, 
however,  to  the  ritk  of  error,  unavoidable  from  the  telegraphic  trans- 
miwion  of  ftuiw-,  it  wiit  i-'cnt  iai  I  hat  the  name  fonri  i)artof  the  address. 

Enemylntere&tBinBritishCompan'es.    In  the  House  of  Commons 

liwt  week  tliii  I'nwidi-:it  tif  the  Hoard  of  Tra<U^  (.Mr.  Runciman)  said  he 
would  lay  on  Ihu  Inb!"  of  the  Moiim)  a  list  fif  the  enemy. owned  shares  in 
liritiKh  cornpiiiie'i  which  vurm  vi-Kted  in  the  I'ublie  Tru-tee. 

Mr.  I'HKTVUAN  Hinted  ihut  the  I'ublie  Trustee  was  earrj-ing  on  nego. 
tiotionx  (or  n  na'e  of  llie  enemy  owned  nharoH  in  Ibo  Enlield  Klectrical 
C>bk>  M(k.  Co.  (Ltd.).  but  be  h»>l  notyot  ofleetod  asalo. 

Siemenil  BroH.  &  Co.  (Ltd.)  In  reply  to  a  quoHtion,  Mr.  I'rotyman 
iilaled  in  lb"  Hon  ..  f,f  Ciiinin<MiH  on  Tuesday  that  Mr.  (leorge  (liauvin 
wiM  llw  mann^jng  dinc|.,r  ri(  t|,i-  company',  and  llmt  Mr.  f^iirl  v(m  Sic. 
mnnn  wfti  no  lot.yer  n  din-ilrir.  Tin-  linn  wa'  n  lontrtilled  eslablisliment 
doinn  (JovnmiiienI  work  and  w.i-<  under  a  -u|H-rviMor.  It  was  gniatly  lo 
llm  n»ti»n»l  iiiteri-,1  Hint  the  buninew  nhoiild  be  ac(|uinMl  l.v  liioie 
Itriliob  flrTTiPi  who  umiIiI  mnke  Hu'  IkmI  me  of  it  for  Iho  fuluni  diveloi). 
rnrntof  l(w-  ri.ctri'nl  iiidiMtr^'  of  thin  country.  Active  »le|w  to  that  end 
w«'in  now  in  proKn-M.  luul  in  Ih"  fiii'iintime  it  wn't  r'early  nece»fary  that 
Ihn  bu«ine<«  "lioiil.l  !«■  (iilly  iiiai!il,ii|.eil. 

Th«lI»rconl  and  TelefuDken  Wiroless  Int*re*tB. -In  ix-ply  toa 

qu<'«tiiin  in  Hw  Hon  ..  of  C.,i„,ii.,n„  ,„,  Tii'-.lay.  Mr.  Ituneimnn  (Haled 
lh«t  ho  wn«  in(omi"d  by  Ih"  .Manoni  Coni|iniiv  that  icrlain  of  Hieir 
dirrrlon  wnm  Ix.fon'  lb-  »nr  o„   ||,..  |k,iii,|  .,(  Hie   |)eut>'i  he    Heliiol.H.  , 

«•-"""  '■'''  '■■'  '""bil T..'e;T,.pliie.,f  Ih.rlln,  in  which  the  Ti^Vfunke;! 

'■"•■  majorily  <d  Hi-  »bnn-.      He  wiii  informml  by  llio 

.Mnr  Hiat  Hi-y  bnd  n-t  « oii.i.|r,r.i|  ji  h,  Hmir  inlen.'itM  to 

I'""    • 'f-.v«"oiinl"  IwlHof  Hieirli<ili|j„^«  ji,  (iHieriiinipniiicH 

ulnio  llHS,  but  Ihnl  llm  inlorma'ion  won  at  n'l  I  inn.H  nvailnble  to  tjieir 
iihsif<h"l(lani. 

'f'"'  ^'"' ' ■"•'■'■'  "'  H'ln  loiir  ludeil  nil  ngn'i'merit  of  n  rnminer. 

"•Ives  niid  Ihe  Ti  lefnnloMi   Company,   which 


PATENT   RECORD. 

SPECIFICATIONS  PUBLISHED. 

The  follouiing  abstract  Irom  some  ot  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  lor  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  ts  given  in  brackets  alter  the  title. 

1915  Specifications. 

13,568  Wall.    Means  forminimisingsparking  at  break  of  a  circuit  containins;  inductance 
and  capacity  in  series. 

13,806  Lovelace,  Ford  &  Edison  &  Swan  United  Electric  Light  Co.     Electric  bells 
and  the  like. 

13.904  B.T.-H.  Co.  '  (G.E.  Co.)     High-frequency  dynamo  electric  machines. 

13,912  Neuland.     Electromagnetic  power  transmission  apparatus. 

Comprises  a  power  transmitting  apparatus  of  the  induction  type  having  an  arma- 
ture provided  with  a  winding,  and  a  rotatable  field  element  in  inductive  relaticn  to 

^  said  armature,  said  field  element  being  composed  of  two  relatively  rotatable  m.emters 
adapted  by  their  relative  rotation  to  produce  a  magnetic  field  having  an  angular 

£j  velocity  different  from  that  of  the  field  element,  whereby  said  field  when  in  synchro- 
nism v;ith  the  armature  causes  the  field  element  to  rotate  at  an  angular  velccity 
different  from  that  of  the  armature. 

14,160  Neuland.    Dynamo-electric  machines. 

14,216  Walker.     Dynamo-electric  machines  of  the  commutator  type. 

14.232  International  Electric  Co.  &  Le  Noir.  Portable  telephone  and  telegraph 
instruments. 

14.233  International  Electric  Co.  &  Le  Noir.    Telephones. 
14.650  Shaw,  Shaw  &  Sharp.     Alternating-current  electric  motors. 

1 7,533  Richardson  &  Gill.     Electrical  indicating  devices  to  be  used  on  taxicabs  and  the 

like.     (Cognate  application,  6,095/16.) 
17,833  Wilson.  Andersen  &  Curtis.    Systems  of  electric  welding.     (31/12/14.) 

1916  Specifications. 

894  Pettersen,  K.     Current  limiters  or  electric  interrupters.     1C0.C48. 
4,413  Unwin,  T.  Y.,  &  British  Ever  Ready  Co.     Electric  flashlamp  attachments. 

101,585. 
5,240  Lamkin,  A.  E.    Sparking  plugs.     101,592. 

6,735  Churchill  &  Co.,  C.&Ceeraerd,  E.     Electrolytic  cells.     101.598. 
7,347  RusHTON,  G..  &  Lacy,  L.  R.    Means  for  earthing  electric  conductor  conduits. 

101,604. 
8,521  Harrington,  J.    Fittings  for  preventing  theft  of  electric  incandescent  lamps. 

101,607.  .         , 

8,577  O'Donnell,  J.  P.,  &  Knox,  H.  S.    Railway  signalling  apparatus.     (Additionto 

■      ■  8,328/15.)     101,608. 
8,698  Akt.-Ges.  Brown.  Boveri  et  Cie.    Method  and  apparatus  for  varying  the  pres- 
sure in  electromagnetically  operated  cartion  pressure  regulators.     100,788. 
9,745  Allmanna  Svenska  Elektriska  Aktiebolaget.     Electric  couplings.    100,948, 
10,554  Vernier,  C.     Electric  cable  joint  boxes.     100.614. 

11,658  Werner,  V.  G.,  &  Waefvinge,  K.  H.     Means  for  telephonic  communicaticn  to 
and  from  moving  railway  trains  and  the  like.     101 .343. 


•I""  I'  AlMlm'in.  New  Z.n'niM|  niid  .Sp'alnrblll  dill 

""' '  -  !'»U'».    Thai  ngniiiiieiii  lind  not  been  o|MTntivi' 

■  line  Uw  lit*^Hinit>K  "'  'Ii"  war. 


APPLICATIONS  FOR  PATENTS 

Note. — The  undermentioned  Applications  [except  those  marked  t)  are  not  open  lo 
public  inspection  until  alter  acceptance  ot  Complete  Specifications.  Those  marked  '  are 
open  to  inspection  1 2  months  alter  the  date  attached  to  them,  it  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  ot  communicators 
ot  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed, 
Sep  ember  23,  1916. 
13,523  Lalbin.    Cold  process  for  galvanic  deposit  of  aluminium.  &c. 

September  25,  1916. 
13,564  Barr,    Electric  water  heaters. 
13,585  Detraux.    Means  for  carrying  electric  cables. 
13,591  Wilson.     High-tension  discharge  apparatus. 
13,593  Landtmeters.     Electric  resistance  furnaces. 

September  26,  1916. 
13,617  Soutter.     Electric  fire  and  stove. 
13,631  Sangster.     Attachment  of  magnetos  to  motor  cycles. 
13,659  Ellison.     Controllers  for  electric  motors. 

13,661  Brillie  Freres  (Soc.  ANON.)      Electricapparatusfor  tran:mittIngmovement.^  at 
a  distance.     (28/9/15,  France.) 

13.664  Rice.    Combined  eleclricstoves  and  toasters.    (22/9/15.  U.S.) 

13.665  Van  Deventer.     Ignition  mechanism.     (28/10/15,  U.S.) 
13,671  Young  &  B.T.-H.  Co.    Dynamo-electric  machines. 

September  27,  1916. 
13,707  Crawford,  Preston  &  W.  Sanders  &Co.     Electric  switches. 
13,716  Rendall,    Self-winding  spring  motor-starter. 
13,725  Scott.    Combined  switch  and  plug  boxes  for  electric  circuitc. 
13,727  Pate  &  Wood.     Electric  heating  and  cooking  apparatus. 
13.746  Lambourne.     Electric  signalling  systems. 
13,754  Berry.     Electric  cooking,  &c.,  apparatus. 
13,758  Latour.    Dynamo-electric  machinery.    (7/9/15,  Franco.) 

September  28,  1916. 

13.767  Hope.    Electric  switches. 

13.768  Theobald.    Trolley-pole  attachment  for  preventing  flash. 
13,787  MacTaogart  Si  Scott.    Telemeter  apparatus. 

13,798  Forbes.    Therapeutic  lamps. 

13,803  B.T.-H.  Co.     (G.E.  Co.)     Electric  motor  control. 

13,605  Smith  &Tilling-Stevens  (Ltd.)    Automobile  electric  apparatus  for  welding,  tc. 

13,812  Bachelet.     Electromagnetic  engine. 

13,814  Bethenod-Girardeau.    Magnetos.    (20.M2/15,  Franco.) 

13,816  British  Wi  stimghousr  Elbc.  &  M-o.  Co.    Systems  o(  distribution.     (7/10/15. 

U.S.) 
13.820  Bionon  &  RoussET.    Automatic  shifting  device  for  magnetcs.    (2/10/15,  Fr.ince.) 
13,825  Hoi'FHAnh  !i  Walter.    Portable  electric  lamps.    (25/9/15,  Germany.) 

Septombor  29,  1916. 

13.839  Taylor.    Volt.icorci;ulation  on  altccnatinB-curientoub-statlcns,8:c. 

13.840  TOHK9,    Sparking  plugs. 

13,874  Smith  fcTiLLiNG-SrovBHS  (Ltd.)    Vontilating  and  CDollng  electric  generstorr,!iC. 
13,855  Tietoeh.    Air  space  cables.    (31/12/15.  Germany.) 
13,887  ScHiii,w3Kv.    Apparatus  lor  electric  transmission  of  rotary  mrtlcn.  &c. 
13,883  P.  C.  RU3HEN.    (boschMonnotoCo.)    M,i(!nclo  dynamos. 

September  30,  1916.    > 
13,899  WiLKB  &  Crosdrh  (T.)  Ii  Sons.    Sparklni:  plugn. 
13,905  Hay.    Coollnt:,i;c.,itor«goballiirlos  In  submarines. 
13,940  Shtscmukiih.    Tolomotori. 

13.942  Lkitmbr.    E'oclrlctrilln  lighting  systems,  &c, 

13.943  C-rk.    Tolophon«3. 

October  2,  1916. 
13,972  WiiAviHO  &  FRimANTI  (Ltd.)  Thermostats. 
13,984  Hult.    M.ignol»  (ornragnollc  iKnItion  apparatus. 

Osi.  Ill  3,  1916. 
14,012  HiiAnii.     I 

14.027  Bahkhh. 

14.028  TitiimsTii  iironir,. 

14.029  Byoiiavii  ■.  iiuhbGo.    Connecllijft  loltphcnr,  .'.r.  Ilnoa 
M.03I  liinuvK.    V/i.l.     ,  It.  ui'      111.  Ihni:  apparatus.    (II/5/I6,  Jnp.n.) 

14.041   B.T.-H.  O-i.    (C.E.Grt.)'  Electric  apparatus. 
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COMMERCIAL    TOPICS. 

,  The  Minister  of  Muniticns  announces  that  74 

Controllea  additional   establishments  have  been  declared 

Establishments.     pp^troUjij    establishments,    making    the    total 

number  of  ccntrolled  establishments  under  the  Munitions  of  War 

Acts,  1915  and  1916,  4,.3f;0. 

*         *         *         * 

,,  ,  .  ,  The  Minister  of  Munitions  has  issued  an  order 

Motor  Vehicles.     ^,^^^.^^^  ^^.-^^^  ,„^^^j.  ^.^,^^.1^  .^.^^j, 

The  order  prohibits  until  furtl.cr  notice  an>  person,  fiito  or  company 
engaged  in  the  manufacture  or  repair  of  any  vehicle  designed  for  mecha- 
nical transport  or  traction,  or  any  part  of  such  vehicle,  from  canyiiig 
out  in  anj  factor^-,  workshop  or  other  premises  without  a  permit  frcm 
the  Admiraltv,  the  Amiy  Council  or  the  Minister  of  Munitions  any  work 
consisting  of"  the  manufacture,  assembling  or  erection  of  any  new  i^r 
unused  motor  internal  combustion  engine  designed  or  adapted  for 
mechanical  traction,  or  of  any  new  or  unused  motor  chassis,  motor 
wagon  or  of  any  tractor  or  other  vehicles  of  any  kind  propelled  by 
mechanical  means. 

Work  required  to  complete  contracts  placed  by  the  Admiralty,  the 
War  Office,  the  Minister  of  Munitions,  or  an  Allied  Goveinment  en  or 
before  the  date  of  this  Order  is  excepted. 

*         *         *         * 

.  ,        On  Friday  last  the  Lord  Provost  of  Glasgow 

Commercial        ^^.^  j^^^^~  Dunlop,  Bart.)  opened  the  Municipal 

Libraries.  commercial  library  wliich  has  been  organised  by 

the  Libraries  fouimitfee  of  the  Corporation.     Tliis  is  an  interesting 

deiiarture  which  might  be  copied  by  other  Municipalities. 

The  Commercial  Librar>'  is  at  21,  Miller-street,  where  it  will  be  readily 
accessible  to  the  business  community.  Provision  has  been  made  to  meet 
the  more  urgent  needs  of  business  men.  The  first  aim  of  the  Libraries 
Committee  has  been  to  provide  a  representative  collection  of  diicctories, 
guides,  consular  and  companv  reports,  rarliamcntaiy  and  official  publica- 
tions, reports  of  Chambers  of  Commerce,  statistical  and  olher  year-books, 
commercial  and  geographical  gazetteei-s,  maps,  and  atlases,  standard 
works  on  commercial  and  industrial  law,  a  ccmpichcnsive  scries  of  trade 
and  technical  periodicals,  and  a  considerable  .ollcction  of  important 
dictionaries  and  other  refeiencc  bcoks.  The  Covcinment  and  tiade  pub- 
lications include  recent  Farliamentary  papers,  emergency  legislation,  re- 
vised  statutes,  leports  of  the  Boards  of  Trade,  Agriculture  and  Fisbcnes, 
also  information  relating  to  heme,  foreign  and  (olcnial  trade,  lalcur, 
finance  and  other  matters.  A  classified  icgistcr  on  cards  is  bemg  ccm- 
plicd,  and  this  will  become  a  special  feature  of  the  Libraiy.  The  informa- 
tion will  include  an  indication  of  the  general  character  of  tho  busircs  of 
each  firm,  with  notes  of  thek specialities  or  leading  lines,  telephone  num- 
bers and  telegraphic  addresses.  A  record  will  be  kept  of  all  persons 
competent  and  willing  to  undertake  the  work  of  translatmg  letters  and 
preparing  spcdfieat  ions  and  other  documents  in  foiei.gn  languages.  Tho 
books  n-iate  prinripallv  to  ,  ...um.-ire  and  trade  and  deal  with  economics, 
banking.  a.T.niiitanrv."  exrhaiiLi.-,  industrial  and  .limmercial  law,  adver- 
tising, &c.  The  manufacturer  and  exporter  are  catered  for  by  a  scries  of 
hand-books,  journals  and  reports  issucl  by  the  various  chambers  of  ccm- 
merec  and  trade  asso.nations  in  the  I'nitod  Kingdom  France,  Russia. 
Kalv.  rortugal,  Spain.  Noiwav,  Sweden  and  Denmark,  Africa,  China, 
andHunth  America.  The  leading  technical  and  commereial  journals  and 
pcrioiliials  are  included,  but  the  .specifications  of  patents,  patent  journals, 
and  important  works  on  the  law  of  patents,  trade  marks  and  copyright 
arc  placed  in  a  special  depart  nuiit. 


The  Metric 
System. 


Double  Taxation 
of  Colonial 
Businesses. 


-At  the  recent  meeting  of  the  Bradford  Chamber 
of  Commerce  there  was  an  animated  discussion 
on  a  resolution  sent  by  Clayton  Urban  Council 
in  favour  of  the  adoption  of  the  deeimal'system  in  British  trade.  C^ 
Mr.  T.  WniTELEY^exprossed  thejview  that  it  would  be  of  advantage 
to  adopt  tho  system  in  the  Bradford  piece  goods  trade.  He  said  "  We 
were  sotting  out  to  do  more  foreign  trade,  but  we  still  cling  to  our  system 
of  yardage  and  pomids,  shillings  and  pence,  which  puzzled  every  foreigner 
who  got  British  invoices."  »■.   k>   »  )^ 

Mr.  F.  A.  Aykkoyd  referred  to  the  efforts  to  improve  our  trading 
relations  with  Spain  and  said  tho  decimal  system  would  be  verj»  helpful 
to  us  for  that  purpose.  We  had  got  to  remodel  our  system  of  foreign 
trading  on  broader  lines.  Tho  world  as  a  whole  was  nxore  familiar  with 
the  decimal  system  than  with  our  pounds,  shillings  and  pence,  and  some 
change  was  vitally  necessary  to  assist  our  foreign  trade. 
|»  Mr.  C.  MossMAN  said  that  from  his  experience  as  a  traveller  in  Con- 
tinental countries  he  found  that  a  great  many  firms  had  declined  to  do 
business  with  English  firms  rmless  they  adopted  the  decimal  system,  and 
he  thought  it  was  absolutely  necessary  to  take  the  matter  into  con- 
sideration. 

Mr.  A.  E.  Lewis  said  the  foreign  purchaser  wanted  the  quotations  that 
were  submitted  to  him  to  be  in  such  terms  as  he  easily  miderstood.  A 
Ru,ssian  purchaser,  for  example,  anxious  to  buy  goods  from  England, 
wanted  to  receive  the  quotations  in  such  a  form  that  he  could  easily 
compare  them  with  the  quotations  for  similar  goods  that  were  sent  in  by 
other  comitries,  and  we  did  not  meet  his  desire  by  quoting  in  terms  of 
poimds,  shillings  and  pence,  which  were  most  confasing. 

The  Chairman  remarked  that  Mr.  Balfours  Metric  System  Bill  some 
years  ago  never  had  the  slightest  chance  of  getting  through.  The  more 
be  thought  about  the  question  of  the  metric  and  decimal  .system  the  more 
he  realised  what  a  grave  revolution  the  adoption  would  mean  in  this 
coimtry.  To-day  anybody  could  sell  either  in  kilos  or  in  pounds.  In  his 
view  considerable  propaganda  work  would  have  to  be  undertaken  through- 
out the  country  before  anything  could  be  done. 

It  was  eventually  decided  to  support  the  Clayton  resolution. 

*  »         *         * 

Tie  liability  of  the  profits  of  Anglo-Colonial 
electric  supply  and  tramway  undertakings  and 
of  certain  business  houses  to  double  income  tax 
is  arousing  considerable  feeling  in  Colonial  circles. 
No  doubt  double  income  tax  within  the  Empire  is  inequitable  in  its 
incidence,  and,  although  Mr.  McKenna  has  to  some  extent  met  Colonial 
demands,  a  furthercffort  should  be  made  to  remove  the  present  grievance. 
It  was  reported  in  "  The  Times  "  of  the  7th  inst.  that  the  question  was 
becoming  an  increasingly  acute  prcblem  in  financial  and  ccnimercial 
circles.  A  private  meeting  of  Australian  merchants  and  tinanciers  was 
held  on  Tuesday  to  discuss  tho  matter  with  a  view  to  energetic  steps 
being  taken  to  impress  upon  the  Chancellor  of  tho  Exchequer  the  need 
of  dealing  with  the  subject  now  and  not  after  the  war.  Already  certain 
companies  and  finns  have  removed  the  control  of  their  businesses  from 
London  to  places  abroad  in  order  to  escape  the  burden  of  double  taxation, 
and  other  firms  are  considering  the  same  coiu^o  of  action.  It  is  even 
reported  that  several  Anglo-Australian  fiims  have  dispatched  buyers  for 
the  Australian  market  to  the  United  States  and  other  neutral  (omitries 
in  order  that  the  double  impost  maybe  avoided.  It  will  thus  bo  seen 
that  the  question  is  one  of  urgent  Imperial  importance. 

*  *         *         » 

Early  in  1915  the  Canadian  Government  put  an 

embargo  on  aluminium  shipments  to  countries 

other  than   British,   although   shipments  were 

lermittcd  to  be  sent  to  a  few  American  firms 

working  on  war  contracts.  ,         „     ,      ,^..r,M 

There  were  also  exported  to  the  United  States  fiom  QucVcc  1  i,ltl)  tons 
more  of  asbestos  in  1915  tlian  in  1!)U,  at  an  increafcU  valuation  of 
£121  ()20  Asbestos  is  an  important  mireral  product  of  that  province. 
Tho  'industry  was  unfavourably  affected  by  tlio  outbreak  of  war,  as 
GeimanV  and  Austria  were  the  principal  markets  for  the  higher  grades 
of  a^bestci  It  is  now  stated  that  there  has  Icen  an  increased  demand 
for  this  article  frcm  the  United  States,  Great  Britain,  Franco  nrd  Ita^y, 
due  in  a  largo  measure  to  military  and  naval  requirements.  Ihis 
demand  has  greatly  revived  tie  industry,  which  continues  to  improve, 
and  there  is  reason  to  anticipate  wider  markets  after  the  war. 

*  *         »         » 

'  It  is  nnncuntcd  that  the  Secretary  of  Stale  for 

Trade  Ol  ^^^^y^^^  ,  .^^  authorised  the  Indian  Cttnmittcc  of 

'""''''•  the  Inij  erial  Institute  to  inquire  into  and  report 

on  the  jissibilitics  of  further  extending  tho  industrial  and  com- 
mercial utilisation  of  Indian  raw  materials  in  tliis  country  and  else- 
where in  the  Kmpirc.  .       , 
The  C<  nunittee  has  ahc.idy  c(.nniic);eed  its  work  nrd  has  appointed 
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a  number  of  sub-committees  to  (leal  with  the  more  important  groups  of 
materials,  to  consider  the  results  of  investigations  and  inquiries  already 
conducted  by  the  Imperial  Institute,  and  to  obtain  the  views  of  leading 
merchants,  manufactmers  and  other  users  of  the  raw  products  of  India. 
The  Indian  Committee  of  the  Imperial  Institute  includes  Lord  Islington 
(Under-Secretarj-  for  India),  Sir  Marshall  Reid  (member  of  the  Ir.dia 
Council),  Prof.  Wvndham  Dunstan  (director  of  the  Imperial  Institute), 
Mr.  L.  J.  Kershaw,  Sir  John  Hewett  and  Jlr.  (ieo.  B.  Allen.  Jlr.  ('.  ('. 
McLeod  (chairman  of  the  London  Jute  A.=sociation)  is  chairman  of  the 
Committee,  and  tlie  secretary  is  Mr.  A.  J.  Hcdgeland.  of  the  Imperial 
Institute. 


DMFORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  Oct.  is,  1916,  to  Xov.  3,  19ia. 

IMPORTS. 

CooLE. — SuKden  :  Elec.  machinery,  192  pkgs. 

LivEspooL.— 5pa;/i  .•  Elec  carbons.  50  okgs.     £/.5./4.  .■  Carbon  electrodes.  73  crts. 

LoMDOK.— C/.5./I.  .■  Wire  and  cable,  £3.792  ;  carbon  candles,  £657  ;  telephone  material, 
£1,652;  unenumerated.  £6.982— 654  pkgs.  Holland:  Elec.  glow  lamps,  £155  ;  unenu- 
merated.£527.  Japan:  Glow  lamps. £25S:  elec.  lamps, 32 cases  :  elec.  torches.  15ca£es  ■ 
unenumerated.  £2.906— 42  pkgs.  Switzerland:  Unenum.erated.  £804.  France:  Carbon 
candles,  £338 :  unenumerated.  £1.071.  Sweden:  Unenumerated,  £42.  Canada-  Un- 
enumerated, £139.    Norway:  Unenumerated.  £1,355. 

EXPORTS. 

ToAusTRALAsi«.-/)««:Hj«i.-  Wire  and  cable.  £95 ;  unenumerated.  £506.  Melbourne  ■ 
Wire  and  cable.  £3,556 ;  elec.  machinery.  £752 :  heating  lamps.  £415;  unenumerated 
£1  249.  Sydney:  Elec  machinery  £1.542  ;  wire  apd  cable.  £2,745  ;  telegraph  material', 
£140.  unenumerated. £1.551.  WelUntion:  Wire  and  cable.  £78  ;  elec.  lamps.  4,900  n  o  ■ 
unenumerated. £1.189.  lytlellon  :  Wire  and  cable,  £87  :  unenumerated.  £135.  Adelaide'- 
Wjre  and  cable.  £757 ;  telegraph  material.  £12;  unenumerated,  £612.  Chriskhurch'- 
Wire  and  cable.  £397  :  unenumerated .  £75.  Perth  :  Wire  and  cable.  £151 ;  unenumerated' 
?'?♦•  o"i»ai<-:Unenumerated.£168.  /=«mon«f.-  Elec.  machinery,  £142.  Dun'din  ■ 
Wire  and  cab!e;£725 :  unenumerated.  £46.  Rockhampton  :  Unenumerated.  £15  Oaman- 
Elec.  cable.  £2^;  telegraph  material,  £176.  Newcastle:  Elec.  machinery,  £1  019'- 
unenumerated,  £34.  '       ' 

«-.^'">~'^'^*"''-'  Wir<  and  cable  £4,081  ;  elec.  machinery.  £663  ;  unenumerated, 
gJ95.  Ca-e  Tr-j-r:  Wire  and  cable.  £266 ;  unenumerated.  £405.  Port  Elizabeth  ■ 
y/.  .  -,.  .  f  '.unenumerated,  £13.  fe/ofoa  Bay.-  Unenumerated.  £134  Mom- 
•"-  '   •■    t'O-    Mauritius:     Unenumerated,    £148.    Zanzibar:     Elec. 

»  -.ted.  £55. 

E  Wire  and  cable.  £44;   unenumerated,  £45.    /«/«a«rf»-/a.-  Tele- 

F-  PortSudan:  Unenumer.ited.£43. 

':  ■'■  C'liHA  AMD  Straits  Settlements.— Somiay.-  Wire  and  cable 

f ;.'  ';7!?';  '^'L-   """""'"'Kl.  £1-245.    Cafc«(/a.-    Elec.  machinery 

-'-■*"-,.  "^i'o^:  Wire  and  cable.  £172;  elec.  machinery,  £30- 

Karachi:  Unenumerated.  £216.    Ceylon:   Unenumerated   £346 

•  ;.ou^,S,r,";^'"/-L?^l'    """^"""ated.  £175.    Singapore:   Wire 

enumerated.  £260.     Bangkok:  Unenumerated.  £139     Sourabc  ■ 

I.  unenumerated. £228.    Kilindini:  Unenum.erated. £467.    Padang 

J:  V/l^re and  cable.  £199;  elec.  lamps,  145 n.o. ;  unenumerated.  £125 

2  1     r•^^•  """"derated   £17.     Tientsin:  Unenumerated,  £53 

"-^  ■    ' .  *:o  :  unenumerated.  £78. 

_■  ■'■--^''"""'4.'>«.-  Unenumerated,  £296.    5a«/os  -  Tele- 

hP^^^if',^^-  ^plP^'Oi'?-  Unenumerated.  £20. 
'til'  ^-  u'-i,"''  ^'??-  "''le.£2S0:  unenumerated. 
.161.  £28.  Metillones:  Unenumerated.  £16.  Tandiong 
-      Sinahang:  Unenumerated,  £26.  '•'"uiung 

-.led.  £540.    Samarang:    Elec.   machinery,  £77;    un- 


?;:„ 


Rotterdam:    Wire  and  cable,  £586; 


unenumerated,  £1,112.    Paris-    Elec 
"ri-ir.  ^''"^-  "lachinery,  £61.      Calais: 

£270. 
1250;  unenumerated,  £115. 


.  '1.  £65;  unenumerated,  £54. 

El^-"  ;;._  „.;.r,-     i^'^  '■''      ^<''«>>^<»na :    Ur.enumcrate,-!,   £380.     Tokio: 

FOREIGN   GOODS  fduty  paid  and  frco). 

''■''.£220.    Calcutta:   Elec.  I.impr..  1  000 

— ratrf),  £51.    Durban:    Unenumor.n'ted, 

■  1     fi?  ^« •;!""■    "^\,   Al'wn,<ria: 

..-     """''Kipan:    Uncnumerate<l 

-y-.-lUi    '■■-,■       ',.,    V'   ,'  "'"■■i.n'^^"'^'""""'''^-  "00.      Hcbart:    Un- 

IMwumwaUlf?.  '        '      '-•'      '""••■'r""/.  £<0:    unonumer.-,tcd.  £32.     Snurahaya, : 

r^^^liZ^.lu''  ""'"'"  "'  "^r  '"  *'"""  '>n'"'i"l'-''t.im»  under  the 


FDUCATIONAL. 

Roy»l  T^hnlcal  College.  Glasgow.  -.\,  il...  r..,-,,..  ,.„,.ual  nM...,i„« 

'  .  n...  .|„urm..n   (Sir  Ce,,   T.    Ueilhy)  w„,,|,a„iH,.,l 

,'  "'   ""•"■"""'«   •!"•   nn.iilMT  of   votithK   un<i..rKoin« 

n.'-  r,,,„u    -„   .1,..  «r«„„„    KMfil.i.  |„.  ,iir...i,.,    »ll..ntj„„   |„  ,|,^ 

-l-^n-w  in, I.,.  ,...,„l,..r,  of  .,.„,!..„.,.  ,.,.,„,.„r..,|  with  l!.i:;.M 

Mr    ,„..  ,  ,  *•;;; ';■;-•  «r.rr..v,.iof ,i,.. „,)„„,.,. .,, „,„ ,.„„„„(„.,., 


ment  of  research  seholarsliips  for  earning  out  experimental  work  at  the 
college  in  connectiipii  "iili  iIm  n  niiln-tix.  The  governors  would  be  glad 
to  note  that  the  collrj.-  u:,  j,  ihhm  mi,,  touch  with  the  industries  of 
Scotland,  and  they  hopiMl  iliat  thai  (lr\i.|opment  would  continue.  Alocal 
firm  of  ironfounders  had  also  suggested  con.sultative  work  in  metallurgy. 

The  minute  was  approved. 

Mr.  RoBEKTSON  then  submitted  the  minutes  of  the  Committee  on 
Engineering,  and  reviewed  the  report  of  the  sub-committee  dealing  with 
the  work  doiu-  by  the  college  in  connection  with  the  training  of  workers 
for  munitions  work.  He  also  called  attention  to  the  report  by  the  pro- 
fessor of  mechanics  on  the  testing  work  recently  undertaken  in  his  depart- 
ment, for  the  aeronautical  in.spectiou  department,  for  the  inspector  of 
the  munitions  ai-ea,  and  for  firms  engaged  in  munitions  work. 

The  minute  was  approved. 

The  statistical  records  showed  the  number  of  individual  students  to  be 
2,524,  compared  with  5,011  in  1913-14.  Whether  they  were  going  to  go 
further  down  or  not  the  chainnan  could  not  say,  but  there  were  en- 
couraging features  in  the  incoming  stream  of  students.  It  was  of  great 
importance  that  youths  should  be  coming  forward  in  great  numbers  to 
take  up  the  industrial  work  of  the  nation  after  the  war.  The  ranks  of 
experienced  scientific  workers  had  been  sadly  depleted.  Many  men  had 
been  cut  off  at  the  most  promising  years.  It  was,  therefore,  extremely 
important  that  we  should  try  to  stimulate  the  entry  to  the  college  of  boys 
and  youths  so  that  they  might  undergo  the  necessary  training.  One 
of  the  great  lessons  of  the  war  was  that  the  future  industry  of  the  countrj' 
must  depend  on  men  of  high  technical  training,  otherwise  we  could  not 
hope  to  keep  our  place  in  the  world's  industiy.  An  institution  of  that 
kind  was  the  natural  channel  through  which  the  need  for  trained  men 
should  be  su])plied.  The  prospects  for  the  future  employment  of  trained 
chemists  wei-e  very  bright  indeed.  At  pi-esent  it  was  impossible  to  supply 
all  the  trained  cliemists  wanted.  He  submitted  a  return  of  members, 
.students  :in.l  |>,i~t  .students  on  sei-vice  :  Of  officers  there  were  659,  non- 
commissiiiTird  nihi n-s  427,  men  1,080,  nurse  1,  others  on  special  serWee 
13,  a  total  ..f  :_'.  Lso. 

Bristol  "Sandwich  "  Sclieme  of  Engineering  Training.— Since  the 

first  list  of  firms  who  have  accepted  this  scheme  was  published 
reeentlw  tin-  follnving  additional  firms  have  accepted  it ; — 

The  l-;'i  I  t iistruction  Co.  (Wolverhaiii]itiin),  Messrs.  John  Fowler 

&Co.  (I,rr.l,)._\i, ,«,lsk'ys (Ltd.)  (l)ur.sley),a)id  the  Wolseley  Motors  (Ltd.) 
(Birmingluiui).  The  la.st-namcd  company  has  .also  offered  twoWolseley 
scholarships  t(i  be  granted  on  the  results  of  the  intermediate  examination 
for  the  B.Sc.  degree  in  engineering  of  the  University.  This  will  excuse 
the  winners  from  payment  of  theusual  works  premium  (at  the  rate  of 
£100  a  year),  and  will  entitle  them  to  remmieration  at  the  rate  of  10s.  a 
week  for  the  fii-st  two  periods  of  one  and  two  montlis  respectively  while 
in  the  works,  and  £1  a  week  for  the  last  period  of  14  months. 

The  "  sandwich  "  scheme,  besides  providing  an  improved  method  of 
engineering  training,  will  also,  it  is  hoped,  bring  the  important  finns 
whic^h  are  taking  part  in  it  into  closer  touch  with  tlie  University,  and  thus 
lead  to  more  (ui-operation  in  research  and  other  mattei-s. 

C.ty  and  Guilds  Examinations  and  Books.  We  have  freqrenlly 
e  illed  atteiitidii  to  the  out-of-<late  li.sts  (f  works  of  reference  given 
in  the  ■  IVogramine  "'  of  the  City  and  tUiihls  Institute,  and  we  are 
glad  to  iiolice  tluit  "  Eleetrieity  "  is  also  devoting  some  attention 
to  the  Kuliject.  h'roni  the  last  issue  of  our  contemporary  we  extract 
the  following  :-- 

"  BuijL:i  (inil  Kxdininnlion.':. — Whatever  some  iieople  may  say  to  the 
contrary,  we  cannot  get  on  without  these  things,  and  the  majcu'ily  ofour 
readers  h.ave  proliabiy  sat  for,  or  thought  about  sitting  for,  one  of  tin- 
various  excellent  electrical  examinations  conducted  by  the  City  and 
Guilds  of  London  Tnstituto.  Though  the  examinations  arc  excellent, 
the  same  can  hardly  be  said  of  the  lists  of  works  of  if  ferenee  given  in  the 
'■  Programme  "  of  the  Institute  under  the  syllabus  of  each  subject.  One 
rea.«on  is  that  some  of  the  books  are  unobtainable,  luw-iug  been  out  of 
print  for  yeai-s,  another  is  that  some  ai-e  obviously  very  inuchoutof  date.  " 
Our  confeiiniorary  asks  its  i-eadei-s  to  infonn  it  of  one  or  more  books 
which  (hey  have  found  u.>-eful  in  working-up  for  an  examination,  and  to 
slate  the  grade  for  whiih  they  worked.  From  the  ii'|>lles  it  is  jiroposeil 
to  publish  n'i)re.''entative  list.s. 


BUSINESS  NOTICES. 

Patent  Development.-  Tlie  owmrs  ,,i  r.ritisii  jiatouts  Nos. 
K.llOI/l'.ill.  2I.2HI/I!)12  and  22,72:M!lo:{,  relating  to  -  Kleetric 
furnaccH,"  desire  to  enter  into  negulialions  for  the  development  of 
the  puteiils  in  thi»  cuuiitry.  AppliciUion.s  to  Messiu  Aboll  &  lmra\-, 
patent  aKentH.  20,  iSoulhainptoii-lmildingH,  London,  W.C. 

AIho  tli(^  iiroprietoi-H  of  patents  Xoii.  24,702 /HIOS  mid  24,708  HKIS, 
for  "  TinproveiiienlH  in  and  relating  (<>  electric  fusil)le  eul-oiils  "  and 
for  "  liupidveinentH  in  Heal  fastenings,"  deKire  lo  enter  into  ariange- 
nienls  for  developing  Hiiiiie  in  (his  eoiintry.  Applications  to  Messr.i. 
llnHoitiiir,  Lake  &  Co.,  patent  agents,  28,  Noiillianiiiton-biiildings, 
('lianecryjane.  (.ondon.  U'.C 

.       BANKRUPTCIES,  &c. 

CliiiiiiH  iigaiMHl  Unsscll    l-;iii(sl    (.11 1,1.   Innnrrly  cleelrliiaM,  of 

<iA.  The  pjirade.  Canterbury,  are  lo  be  sent  by  Nov.  17  to  Mr,  11.  K. 
('ortield,  Hulfonr  llonw,  KinHlitiry  piiveinent,  London,  K.('. 
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ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Aberdeen.  -Acting  on  the  advice  of  the  city  electrical  engineer 
(Mr.  il.  Alex.  Bell)  the  Electricity  <  'nnunittee  recommend  the  erection 
and  eiiuipment  of  a  snb-station  in  Vork-placc  at  a  cost  of  £2,800. 

It  was  intended  to  increase  the  supply  in  the  Footdee  di.^trict  by  an 
e.h.t.  supply  when  war  broke  out,  and  the  work  was,  therefore,  held  over. 
The  continu  d  additions  to  the  load  in  this  area,  together  with  a  recent 
application  for  a  further  700  h.p.  for  a  shipbuilding  yard,  made  it  impera- 
tive to  proceed  with  the  work  without  unnecessary  delay. 

Aldershot. — As  the  electrical  engineer  has  been  unable  to  obtain 
satisfactory  tenders  for  laying  a  main  to  The  Foleys,  arrangement.^ 
have  been  made  for  the  surveyor  to  carry  out  the  work. 

Burton-on-Trent. — The  S-phase  main  is  to  be  extended  to  works  in 
Park-street,  at  a  cost  of  £70. 

Glasgow.— The  Electricity  Committee  has  adopted  Mr.  W.  W. 
Lackie's  scheme  for  meeting  the  increasing  demand  for  electrical 
energy,  and  ijistructions  have  been  given  to  obtain  estimates. 

Hackney  (London). — It  has  been  decided  to  extend  the  distributing 
main  in  High -street,  Kingsland  (at  a  cost  of  £165)  so  as  to  supply 
electrical  energy  to  a  factory.  A  guarantee  of  a  minimum  of  amount 
£11 10  per  \ear  for  five  years  has  been  obtained.  — 

Rotherham. — Plans  have  been  passed  for  the  Rotherham  Forge 
&  Rolling  Mills  Co.'s  electrical  substation,  and  the  Electricity  De- 
partment is  to  erect  an  overhead  electric  cable  to  the  works. 

New  electrical  air  compressors  are  to  be  ])ut  in  by  the  Sewerage  Com- 
mittee, and  the  Electric  Light  Committee  will  contribute  £500  towards 
the  cost. 

Sheffield. — Several  extensions  of  mains  to  supply  electrical  energy 
to  works  have  been  authorised. 

The  Electricity  Committee  has  passed  resolutions  to  the  effect  that  as 
the  Neepsend  generating  station  is  unable  to  supply  all  the  power  re- 
quired a  new  generating  station  should  be  ])rovided  ;  that  Sir  Alex. 
Kennedy  be  requested  to  advise  on  the  scheme  and  that  the  Town  Clerk 
be  instructed  to  take  steps  to  obtain  the  ncccssaiy  powers.  The  Elec- 
tricity Committee  has  also  resolved  to  take  steps  to  acquire  a  plot  of  land 
in  the  East  end  of  the  city  for  the  erection  and  equipment  of  a  sub-station 
at  an  estimated  cost  (excluding  jirice  of  site)  of  £8,000. 

The  work  of  converting  to  electrical  driving  the  rolling  mill  previously 
driven  by  water  power  at  the  Old  Park  Silver  Mills  Company's  works  has 
Ijeen  com])letcd  at  a  cost  of  £430. 

GENERAL 

Aldershot. — Mr.  ('alvcrt,  in  moving  at  the  last  meeting  of  the 
Council,  that  the  charges  for  electricity  be  increased,  said,  that 
owing  to  the  curtailed  output  there  was  a  deficit. 

The  only  alternative  to  raising  the  price  was  to  throw  a  burden  on  the 
rates.  After  discussion,  the  following  rates  were  agreed  to  :  (1)  A  flat 
rate  of  6d.  per  vmit  in  lieu  of  4Jd.  per  unit,  plus  10  per  cent.  ;  (2)  the 
existing  power  and  heat  rates  of  2d.  down  to  )  id.  sliding  scale,  plus  20 
pej  cent,  advance  to  be  withdrawn,  and  tln'  scale  raised  to  3d.  per  unit 
down  to  2id.  per  unit  net;  (3)  Messrs.  Gale  &  Polden  will  be  chained  for 
power  consumption  at  lid.  per  >mit  (in  lieu  of  Id.  per  unit)  plus  20  per 
cent, :  (4)  a  rental  will  be  charged  for  all  meters  from  Is.  6d.per  quarter 
minimum  to  2s.  6d.  per  quarter  maximum. 

Belfast. — A  deputation  from  the  electrical  contractors  and  traders 
of  the  city  recently  waited  upon  the  Cowicil  for  the  purpose  of  urging 
the  desirability  of  making  provision  to  meet  the  growing  demands 
for  electric  current. 

.  Mr.  Stanley  Johnston,  speaking  on  behalf  of  the  deputation,  said 
they  represented  the  entire  clc(:trir:il  Ir.uh-  of  Belfast,  and  they  wanted 
to  urge  on  the  Corporation  the  in', c.-iIn  ..f  proceeding  iraraodiately  with 
the  erection  of  the  new  electric  il\  -tat  nn  at  the  Musgravo  Channel,  and 
to  install  the  first  .set  of  not  I'  --  tli m  .  ooo  kw.  as  quickly  as  possible. 
As  the  present  station  had  ivw  iva.  li  I  its  maximum  output,  the  mem- 
bers of  the  electrical  trades  felt  lli;il  ilnir  business  was  being  curtailed 
owing  to  the  greatly  increa,sed  demand.  Other  departments  of  the  Cor- 
poration had  progressed  at  a  rapid  rate.  One  dcpartnient  had  been 
extremely  busy  pulling  down  old  property,  broadening  the  streets  and 
making  open  spaces  for  the  erection  of  new  buildings,  which  would 
require  electric  current  in  due  time.  The  electricity  department  was 
stagnant,  and  had  made  little  effort  to  progress  in  the  way  that  other 
departments  had  done.  Every  member  nf  tlie  Cor])oration,  as  well  as 
oveiy  ratepayer,  was  anxious  that  Belfast  should  maintain  its  manufac. 
turing  and  industrial  pro(_frcss.  .and  the  first  essential  to  that  was  cheap 
power.  The  ijtv  .wc  ..iintant  had  told  (hi'in  tliciv  was  a  largo  balance 
to  the  credit  of  tjic  ('..iporat  ion,  and  surely  a  portion  of  that  money  could 
be  profitably  uscil  in  lonncctiori  with  the  erection  of  the.  new  station. 
At  present  (JIasgow  had  authorised  their  flommittce  to  ))roceed  with 
their  new  station  and  to  install  40,000  H.r.  additional.  There  were  a 
number  of  electricity  stations  on  the  other  side  of  the  water  which  had  a 
greater  quantity  of  spare  plant  than  Belfast.  Glasgow  had  0  per  cent., 
Birmingham   25,   Edinburgh   80,    I^ods  OO   and   Liverpool  90  ;    whilst 


Belfast  had  only  U  per  rent.     That  was  a  serious  matter  for  the  Cor- 
poration as  well  as  for  thr  ^r;a-!al  l,c:i|v  of  ,  iti/clis, 

Mr.  W.  J.  M'KE0W>i.  aa.il.r,  iii.inl..-i  .if  tl„-  .Icputation,  also  spoke. 
The  Lord  Mayor  said  ilic  (|iic^ti<iii  of  cxtiii.iing  the  electricity  works 
had  ivrcivc.l  rarnost  consideration  in  the  past,  and  it  had  bni,  .li-.  n--..d 
III  ilir  I'oiiiM  il  chamber  on  more  than  one  occasion.  Hi  i  -iii,  i|  iln- 
dc|Miiaf  lou  iliat  the  subject  would  be  taken  up  afresh,  and  .fi-c  u-id 
seriousiy  :  but  he  could  not  in-omise  anything  more  than  that.  It  was 
a  very  important  matter,  and  one  on  which  members  of  the  Corporation 
were  to  some  extent  divided,  but  it  would  be  considered. 

Cambuslang. — The  formal  opening  of  the  Clyde  Mill  Power  station 
of  the  Cl_\de  Valley  Electrical  Power  Co.,  took  place  on  the  Ist  inst., 
when  the  current  was  switched  into  the  line  by  Mrs.  D.  A.  Starr,  wife 
of  the  company's  general  manager. 

The  new  station  is  situated  on  the  south  bank  of  the  River  Clyde  and 
the  present  plant  consists  of  one  5.000  k.w.  turbo-alternator,  generating 
three-phase  electrical  energy  at  25  cycles.  The  turbine  is  of  the  Rateau 
tyiie,  and  was  made  by  the  British  Westinghouse  Electric  and  Manufac- 
turing Co.,  who  have  already  installed  five  similar  machines  at  the  cora- 
jiany's  power  stations  at  Yoker  and  Motherwell.  The  boilers  are  of 
Babcock  &  Wilcox  water- tube  type,  each  evaporating  34,000  lb.  of  steam 
])er  hour,  and  working  at  a  pressure  of  200  lb.  per  square  inch.  The  coal 
handling  plant  provides  for  the  mechanical  handling  of  the  entire  coal 
supply  from  the  railway  wagons  to  the  bunkers.  The  wagons  are  de- 
livered on  to  an  elevated  railway,  and  emptied  by  means  of  hydraulic 
r.ams,  so  arranged  as  to  tip  up  one  end  of  each  wagon  to  such  an  angle 
as  permits  of  the  entire  contents  of  the  wagon  being  discharged  by 
gravity  into  a  large  containing  hopper,  which  in  turn  discharges  its  con- 
tents on  to  an  elevator  conveying  the  coal  into  overhead  bunkers.  The 
design  also  provides  for  the  removal  of  all  ash  and  soot  by  means  of  a 
suction  plant.  The  river  work  on  the  Clyde  comprises  the  building  of  a 
coffer  dam  to  pennit  of  the  erection  of  that  part  of  the  work  under  river 
level.  The  whole  of  the  operations  were  carried  out  under  the  personal 
supervision  of  the  company's  general  manager,  Mr.  David  A.  Starr, 
M.I.E.E.  The  present  works  at  Clyde's  Mill  form  the  nucleus  of  what, 
it  is  believed,  will  ultimately  be  one  of  the  largest  power  stations  in  the 
United  Kingdom. 

Dublin. — The  special  committee  appointed  to  inquire  into  and  re- 
jiort  upon  the  administraticn  of  the  electricity  supply  undertaking 
will  be  considered  at  the  next  meeting  of  the  Corporation. 

The  report,  which  is  141  pages  in  length,  contains  the  reports  of  Col.  P, 
VV.  D' Alton,  consulting  engineer,  the  City  Electrical  Engineer,  the  t'ity 
Accountant,  the  Deputy  City  Electrical  Engijieer,  and  the  Secretary  to 
the  Electricity  Supply  Committee. 

We  have  already,  given  an  abstract  of  Col.  D' Alton's  report,  which  re- 
ferred to  the  initial  mistake  in  the  choice  of  site  of  the  power-house,  and 
pays  a  tribute  to  the  administrative  control  of  the  undertaking.  He 
criticises  dual  control  of  the  executive  side  of  the  undertaking  by  a 
manager  and  an  engineer,  and  suggests  that  the  engineer  should  be  also 
manager  and  responsible  for  successful  conduct  of  the  undertaking  from 
a  commercial  as  well  as  an  engineering  point  of  view.  In  the  latter  point 
Mr.  Ruddle  agrees  that  the  engineer  should  have  absolute  jiower  of 
selection  of  the  staff,  but  Mr.  F.J.Allan  contradicts  this  most  emphat  ically, 
and  points  to  results  as  justification  of  the  existing  arrangement,  and 
savs  there  is  no  complication  or  dual  control. 

Col.  D'Alton  also  considers  the  prices  for  power  and  light  for  private 
supply  so  unduly  high  that  they  prejudice  expansion  of  business. 

Col'.  D'Alton  was  supplied  with  coi)ics  of  the  reports  of  the  officials,  and 
deals  with  these  in  a  supplementary  ii'iiort.  in  which  he  states  : — "•  Ex- 
perience, I  think,  has  dcnioiistraird  t!cil  ro„trol  should  be  vested  in  the 
engineer,  forit  is  impossilil.^  im  imt  :,  !  ami  m  an  electricity  undertaking  to 
the  duties  which  come  un.l.  ,  ti  .  lnii-  il  iln. ,  tion.  There  are  many  cases 
which  one  could  quote  in  suiipoi  I  ol  lUio  cci  UiinJy  growing,  it  not  yet  fully 
established,  practice." 

The  Committee  state  that  "having  most  carefully  examired  in'o  the 
electricity  imdertaking  and  considered  the  report  of  Col.  D'Alton,  the 
reports  o"f  our  own  engineers,  also  the  reports  of  Mr.  Allan  and  Mr.  Man- 
gan,  we  believe  that  the  best  course  for  the  Corporation  to  adopt  would  be 
to  direct  the  Town  Clerk  to  write  to  Col.  D'Alton,  asking  him  upon  what 
terms  and  conditions  he  would  undertake  the  entire  management  of  the 
electricity  undertaking  during  a  period  of  throe  years  ;  and  we  redeem, 
mend  accordingly  to  the  Municipal  Council." 

Hove.  -A  steam  blower  is  to  be  installed  for  creating  a  f-jived 
draiighl  on  one  of  the  boilers  at  the  Davigdor-road  works  af  a  cost 
of  £45. 

Hammersmith  (London).— The  Board  of  Trade  have  authoriicd 
the  Horougb  Connril  to  supply  electricity  in  bulk  to  the  Cliiswick 
Eleclricily  Siipplx   ('or|iii. 

Islington  (London).-  'I'he  employes  of  the  electric  supply  dcpari- 
mcnt  are  to  have  their  wages  increased  by  a  penny  an  hour. 

Kingstown  (co.  Dublin).— The  Urban  Council  have  adopted  a  report 
of  a  special  coinniittce  recomiuending  the  payment  of  £800  to  the 
Dublin  Southern  1  )ist  rict  Elect  ric  Siip))l .v  ( 'o.  in  discharge  of  all  claims 
against  the  council  in  (onncclion  with  the  elctrie  light ing  order. 

Linking  Up  in  W.  Scotland.— In  pursuance  of  the  objects  of  the 
National  Electric  Power  Supply  Joint  Committee,  a  meeting  was 
held  at  (ilasgow  on  the  :in\  inst.  with  a  view  to  the  formation  of  a 
Linking-u))  Committee  for  the  West  of  Scotland. 
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Jlr  J.  K.  Stothert,  chairman  of  the  Scottish  Local  Section  of  the 
Institution  of  Electrical  Engineers,  who  had  convened  the  meeting, 
presided,  and  representatives  were  present  from  I.t  electricity  supply 
undertakings  in  the  West  of  Scotland.  A  letter  was  read  frcm  Mr.  W.  A. 
Chame.i.the  chairman  of  the  Xational  Electric  Fewer  Supply  Joint  Com- 
mittee, and  there  were  distributed  topies  of  the  circulai  explaining  the 
position  and  the  objects  which  the  National  Ccmmitice  had  tet  out  to 
attain.  Jlr.  Lackie.  as  a  member  of  the  National  Ccmmitlee,  gave  a 
brief  account  of  the  work  which  the  Committee  had  already  dcr.e,  aid 
on  the  suggestion  of  the  chairman  the  meeting  prcceedfd  to  elect  oilf.ce 
hearers,  as  follows  : — 

Chairman,  Mr.  George  Balfour  (representing  the  Scottish  Central 
Power  Co.):  Vice-rhnirman  and  Secrelary,  Mr.  W.  H.  Whysall,  chief 
engineer  Greenock  Corporation  electricity  depaiiment.  As  a  gereral 
committee  all  those  who  had  been  invited  to  the  meeting  are  to  ha\e  or.e 
representative  from  each  undertaking  in  the  district.  The  acting  sub- 
committee is  composed  of  the  chairman  and  vice-chairman,  with  Messrs. 
\V.  W.  Lackie  (Glasgow).  D.  A.  Starr  (Clyde  Valley  Electric  Power  Co.), 
E.  C'.  Churehward  (Scottish  Central  Elect^ric  Power  Co.),  C.  F.  Parkinron 
(Paisley  Corporation),  W.  C.  Pexon  (Kilmarnock  Corporation),  R.  A. 
Brown  (Falkirk  Coriwration).  andMr.  Wishart,  of  Dunbarton  electricity 
dejiartment.  A  circular  is  to  bo  sent  to  the  various  undertakings  con- 
cerned with  a  view  to  the  collection  of  the  neeessaiy  data,  in  the  hope 
that  it  will  be  possible  in  due  course  to  evolve  a  scheme  of  linking-up  for 
part  or  part.s  of  the  district. 

Ripon. — Cn  Monday  the  City  Cotjncil  decided  to  .ipply  to  tl  c 
El  ard  of  Trac"*  for  a  Provisional  order. 

Shipley. — At  the  !cst  meeting  of  the  Council  it  was  reported  tl  at 
applicaticns  htd  been  received  from  residents  in  Baildon  for  a  .supjJy 
of  electricity  from  Shipley,  but  the  Baildon  CouncU  had  intimated 
that  they  dd  not,  at  prectnt,  favour  the  suggcsticn  of  granting 
general  [xjwerj  to  distribute  electricity  in  the  Baildon  area,  and  the 
matter  may  l.c  ccnsldorcd  in  abeyance  until  the  end  of  the  war. 
Mem  hers  expr's-scd  regret  at  this  decision  but  as  it  is  not  possible  to 
go  into  another  authority's  d'strict  without  peniiissien  the  proposal 
has  been  ahand  ned. 

Stafford.^.' (1  the  L.O.  Pcard  have  refused  sanctini  to  a  ]( an  of 
£I,(KjO  for  the  purchase;  of  lanel  adjoining  the  electricity  Works  for 
extensionu,  the  owners  have  hren  asked  to  agree  to  the  purchase 
l<eing  pe.Htjjcned  for  12  months. 

Sunderland. — The  CoriKjralic  n  have  decided  to  enter  into  a  74 
year>t'  agrc  cment  for  the  supply  of  electricity  to  a  firm  of  steel  manu- 
facturers, an  innoAali'  n  a«  far  as  Sunderland  is  ccneemcd. 

WIgan.— The  Kitctrcity  Cemniittec  received  10(>  applications  for 
the  iK>Hiti(  n  of  hercugh  elcctncal  engineer,  and  these  were  reduced 
t'l  the  MU.win'i  eiglit  : — 

M<-«tr».  H.  .1.  L.  Bull,  acting  electrical  engineer,  Wi^an  ;  Jolm  Collinge, 
ktatirm  nuperintcndcnt,  Kftlford  :  .1.  Barcroft  Hud.-:on.  ele-puty  borough 
cIiHtrical  engineer,  Boollc;  B.  H.  Lee,  chief  as.sietant  engineer,  Stock- 
Jxirl ;  K<lwar.l  I',.  I»vc,  deputy  clcotrical  engineer,  Halifax;  Edgar 
M<ix"n,  di^puty  cVctrif  iil  i-nfincer  and  manager,  Blackburn  :  R.  Owen, 
d'-fmiy  engineer,  IjcrU  :  and  Harry  Webber,  borough  electrical  engineer 
and  tmniwttjn  innnii^cr,  Kcighlcy. 

Woolwich. — The  Rltelr.'iity  fommittee  hnii  completed  negolia- 
li<  ii ;  for  thcimpply  of  elective  current  to  rnc  large  coni]Miny.  Xego- 
lii»ti(  n>i  arc-  pr.jcecd'ng  with  an  inijxjrlant  authority  for  a  stand-by 
iiupply. 

Tnn  WorlcH  f'ommitteo  hat  onterijd  into  an  arrangement  in  regard  to 
lh«'  liKhtinv  o(  rondn  in  certain  workinK-clntM  arean  in  ihc  borough.  Tho 
WMt,  inclijiluiK  the  provision  of  columnx  and  InnteniH,  will  not  bo  homo 
by  thi)  Coinw  il,  only  lb"'  nuiinlcnance  and  lightirg  chorgCH  being  home 
\iy  thorn.  All  n^'tvcmenl  lia*  been  woVd  for  supply  of  electricity  to  a 
(wtory  in  Klllinni. 

ii: ;iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!iiiiiiy^ 

i  TRACTION  NOTES.  J 

iiiiiiniii!iiiiiiiiiiijiiiiii!iiiiiiiiiiiiiiiii^ 

FlrmlPlham.  l-nrilcr  nl.  piug.-n  of  (1.0  irnn'.enr  HCTvico  have 
I  rrurrril,  mid  He  iiilTr  iiKli  ii  of  the  iniinwajH  di<|>nrtn:cnt  were  o(  n- 
Kwlpml  nl  n  fi  'illn.<  ,,f  t|  r,  K'f  ctric  Supply  CoiMiiiittro  i  n  Friday. 

AHh^cloMoJll,..  in<-<'liii((  (lii'rhalnnrin  (Aid.  .Icphtolt)  naid  the  liuiin 
'(WMlInn  l-rfiir"  llw  ConiMiillH'  w/is  wliclhir  it  wan  wiic  to  i.otlfv  He 
JiiiMm)  lh»t  >irlwc*.n  mtln.n  bi.nr,  il,..  |„„n»  would  Iw  dcdnllelv  »t('.|pp<^d 
pnnrlina  ttir  n-|>air  and  .  «li  .....n  ..f  i|i,.  ,,|„„t  „t  NccIicIIm  powi'-r  Hlatinn. 
„t  wlwllwr  il  wiiM  Ix  IhII.  r  ri  ,d  iiior..  u.|vft.iliiK..<.H,  thai  clTorlH  hIc  u'iI 

'■^  '       '     ■  ■''■  mr.  »«  i.fi.M  ii«  |H..i.|li:...     ■!  Iiii  eiiKineiT  to  H Ice. 

»'  •  (Mr    !'•    A    <hnll<.ck)  nnd  Hie  inaMnterof  the  tnim 

*  ■  t'"l  M.n.iilcrfd  Itix  inalliT  from  i>vi>n-  Jioiiit  of  view, 

»"  '  "  •rrivcil  nt  wh"  tlint  jl  wiiM  !,.■  better  not  In  ixMii- 

•"  I«  w»«  i"rt»iii  til  ic  w<.ii!i|  bi.  a  hudicienl  i.u|ip!y  of 

'"■  ImrnrH.ininiiiiliUU.iit  bnlf  pn-t  ninciii  till' nioniiiiK. 

01. 'I   ......  ...  ....  .  vnriinif  from  •(«  oMoi  k  oiiwnrdK.  ni  well  im  during  llco 

diiiiwr  |iprl<»l  (rt>m  hiiK  pii«l  IwcIm'  i.t  llicii'iil.<.iil..  mil  i|  nfirr  I  woo'. 'lock. 


In  view  of  this  it  was  thought  it  would  be  wise  to  let  tho  public  take  tho 
risk  of  the  cars  running  at  other  periods  of  the  day.  If  the  day  was  fine, 
and  the  department  were-  able  to  get  good  coal,  the  cars  could  run  nearly 
all  day.  but  if  the  fuel  was  poor  and  the  weather  was  wet  there  was  more 
danger  of  a  stoppage,  because  in  generating  electricity  wet  coal  was  a 
serious  factor,  especially  when  the  plant  was  nmning  with  heavy  loads. 
It  was  arranged  that  power  should  be  given  to  Mr.  Chattock  and  Mr. 
Baker  to  revise  this  decision  if  at  any  time  they  thought  it  necessary  to 
do  so.  The  Committee  also  considered  the  general  question  of  the  supply 
of  current  throughout  the  city.  Tho  output  of  the  department  has 
increased  from  SO  million  to  i^,0  million  units  during  the  last  two  years. 
Deliveries  of  plant  have  been  delayed,  and  to  this  and  the  depleted  staff 
are  due  the  inability  of  the  department  to  cope  with  the  demands.  Steps 
are  being  taken  to  secure  the  installation  of  plant  (which  should  have 
been  in  working  order  by  the  end  of  September)  before  the  middle  of 
December,  and  when  this  has  been  accomplished  it  is  hoped  that  the 
difficulties  of  the  Gomnnttee  will  come  to  an  end. 

Blackburn. — Tl-.e  CoimciJ  have  asked  Accrmgton  Council  to 
increase  the  rate  per  car-mile  paid  for  the  Blackburn  ears  running 
on  the  Accringtcn  section,  and  Accrington  Tramways  Committee 
is  prejjaring  a  reiwrt  on  the  matter. 

Carlisle. — The  Watch  Committee  have  refused  to  sancticn  the  ap- 
pointment of  women  as  tramcar  drivers. 

Derby. — Owing  to  the  shortage  of  labour  and  the  increased  pres- 
sure cn  the  depleted  staff,  the  Council  is  recommended  to  disccn- 
tinue  the  Sunday  service  of  cars. 

Portsmouth. — In  future  the  tramcars  will  be  stopped  IJ  hours 
earlier  in  the  evening. 

Rochdale. — (hi  the  2nd  inst.  a  tramcar  which  was  travelling  be- 
tween Whitworth  and  Bacup  got  out  of  control  arcl  jumped  some 
points. 

The  car  was  jiut  back  on  the  line,  when  it  ran  backwards  at  considerable 
speed,  again  juin])ed  tho  metals,  travelled  a  hundred  yards  on  the  road- 
way, crashed  against  an  electric  standard  and  overturned  in  such  a  posi- 
tion that  it  hung  balanced  on  a  low  wiiU  overlooking  a  valley.  Of  the 
:W  passengers  in  the  car  12  were  injured. 

Sheffield.— The  Tramways  Committee  have  decided  to  purchase  a 
site  at  the  comer  of  P;ckmerero.-.dand  Fitzgerald  road  for  a  defxit. 

The  Tramways  Committee  has  decided  to  pay  an  honorarium  of  £10 
each  to  Inspectors  Baincs  and  Pulfrty  for  services  rendered  in  connection 
with  training  women  conductors  and  motor  men  resjiectively  since  the 
cummencement  of  the  war. 


I 
I 

TELEGRAPH  AND  TELEPHONE  NOTES. 


Delivery  of  Telegrams  by  Telephone.— The  Pest  OfTue  notify  that 
owing  to  tl;c  .slioi'tagc  of  boy  labour  there  is  a  difficulty  in  making 
]in)ni])t  delivery  of  telegram;',  by  mcs.sengers. 

Tho  dilliculty  will  begreater  during  the  winter  months,  iind  it  is  pointed 
out  that  the  dcliverj'  of  telegrams  by  telephone  with  delivery  by  post  of 
conlirmatoiy  cojiies  provides  a  good  alternative.  In  small  jilaces  fully 
addressed  telegrams  can,  if  tho  addressee  agrees,  he  delivered  by  teli'phono 
but  at  large  ollicos  in  towns  such  telegrams  cannot  bo  picked  out  It 
would  bo  of  great  assistance  to  the  Post  Oflico  if  the  public  would  make 
greater  use  of  tho  arrangement  under  which  telegrams  may  bo  dir.-cted 
to  tho  te'.ophono  address. 

Wireless  Telegraph  Apparatus  on  Ships. —  \t  the  re  cut  nieeting  of 

the  Xorlb  of  Kiiglaiul  .Stcaiuship  Owners'  Ass.cialion  cui rcspcindcnco 
was  read  with  respect  to  the  recent  instruct  ions  that  all  British  sliii>a 
of  ;i,00(l  tons  gross  and  over  must  in  future  be  in.stalled  with  ap])ara- 
t'ls  for  the  trans.uissic  n  of  wirelcsi  telegraphic  messages. 

'I'lio  Lord  Mayor  (Councillor  Geo.  Lunn)  referred  to  the  difficulty  likely 
to  he  encountered  in  obtain inc  operators,  and  a  committee  was  a]ipoiiitcd 
loconHJder  the  possibility  of  jirovidlng  a  local  school  of  instruction  in  con- 
iinition  wilti  the  Rdm  ii'  ionnl  inillmrilics. 


lllllllllll 


EMPIRE   NOTES. 


Australasia.-  Tim  '•  AuHlraliiin  Mining  Stciid.inl"  says  a  pio- 
potal  for  elect r  oily  HUji|  ly  i'l  Narriiliri  (N'.S.W.),  at  an  estinialed 
capital  cxiJeiidituro  of  i'T.JiOK,  is  under  consideration. 

It  liMH  lieoii  decided  to  i-.dopt  cli'clric  light  iiig  iil  Soiilliport  (giicciis- 
hiii'l). 

l''eullierMlon  (N.i5.)touniclpallly  has  been  authorised  to  l.i.rii.w  t.i.dOO 
for  an  I'Icctricil.y  supjily  undertaking. 

Mr.  .liiHticn  (!ii,4Hon,  the  arliilriitor  Im'Iwccu  llio  Melbourne  Tramway 
&  OmiiibiiH  Co.  and  Iho  Tramway  Itounl,  to  di'clde  the  amount  to  be  paid 
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to  llw<  company  for  its  rollini;  .stock  ami  pi'uiu'rtio.s,  ixicontly  commonccj 
taking  I'viilriici-,     Thouoiu))aiiy'si:laim  is  fur  iMid.dSd. 

Owinu'  to  tho  raagnitvuU)  of  tho  (loiuaiiil  fiu  hI.m  I  ii<-  jiowor  mado  upon 
tho  'I'asiuanian  Govornmoiit's  liydro-okutric'  (IrpailMU-nt,  surveys  aro 
bt'iug  mado  to  ascortain  whothor  works  .simikvr  to  those  at  tho  Great  Lake 
could  not  bo  profitably  constriiotod  at  Lako  Clair,  nearly  south-west  of 
tho  present  works.  Lake  Clair  lias  an  area  of  30  sij.  miles,  and  is  (iOO  ft. 
deep. 

CrookweU  (N.S.W.)  Shire  Council  is  socking  authority  to  cstablisli 
electricity  supply  works. 

Egypt. — The  following  are  extracts  from  a  report  by  special  Com- 
mittees of  the  British  Chamber  of  Commerce  of  Egypt,  6,  Rue  de 
IVAncienne  Bourse,  Alexandria,  formed  in  Cairo  and  Alexandria  with 
the  object  of  studying  the  best  means  of  promoting  British  trade 
interests  in  that  country  : — 

Egyptian  imports  of  iron  and  steel  are  considerable.  The  United  King- 
dom su])plicd  a  considerable  sharo,  but  Belgium  was  predominant  in  iron 
and  steel  plates,  bar  and  angle  iron  and  girders.  Imports  from  Germany 
showed  annual  increases.  Girders  most  in  demand  wore  of  continental 
section  of  light  and  inferior  quality  and  were  principally  supplied  by 
Belgium. 

The  bulk  of  the  machinery  importcci  i^  iviiniivd  for  agricultural  pur- 
poses, thegreater  proportion  being  su]>i 'I  M  'I  liy  i  lir  I  nitcd  Kingdom,  but  in 
recent  years  Germany  increased  her  inip'nts.  ( iilior  countries  sharing  in 
this  trade  aro  France,  Sweden,  Switzerland  anil  latterly  Italy.  Electric 
motors  are  exported  principally  from  the  United  Kingdom,  but  British 
manufacturei-s  have  neglected  tho  market  in  electric  appliances,  the  bulk 
of  which,  especially  metallic  filament  lamps,  came  from  Germany  and 
Austria,  Artesian  well  boring  has  recently  created  a  large  demand  for 
pumping  machinery  and  pipes.  Unreasonably  long  credits  have  been 
allowed  in  recent  years,  especially  by  German  manufacturers,  who  com- 
pete with  inferior  machinery  at  lower  prices. 


Uruguay.— The  Federaeiou  Rural  has  presented  a  pctiticjn  tutho 
Minister  of  Finance  asking  for  the  repeal  of  the  law  which  imiioses  a 
double  land  tax  on  the  property  of  absentee  proprietors. 

The  petitioners  main  tainthat  tliis  tax  militates  against  tho  uifiu.x  of 
foreign  capital,  to  which  tho  country  owes  railways,  tramways,  &c.,  and 
a  money  market  for  its  national  debt  bonds. 


FOREIGN  NOTES. 


Argentina.— The  '  Review  of  the  Ri\cr  I'lute  "  says  200  fire 
alarms  for  use  in  Buenos  Ayres  have  been  received  from  the  United 
State."!.  These  alarms,  which  are  to  be  erected  in  the  central  parts  of 
the  city,  cost  $32,000  gold. 

The  Buenos  Ayres  Western  Railway  has  informed  the  Minister  of 
Public  Works  that  the  electrification  of  the  company's  suburban  lines  is 
proceeding  rapidly,  and  that  the  new  service  would  soon  be  open  to  the 
public. 

The  Municipality  of  Adolfo  Alsina  (province  of  Buenos  Ayres)  recsntly 
decided  to  call  for  tenders  for  a  public  electric  light  installation. 

A  circular  issued  recently  by  the  Compaiiia  Argentina  de  Lamparas 
Electricas  "  Z  "  says  the  company  has  received  328  cases  of  machinery, 
apparatus  and  material  for  the  manufacture  of  metallic  filament  electric 
lamps.  These  cases,  which  were  brought  by  the  Spanish  s.s.  "Leon 
XIIL,"  were  the  company's  first  consignment  from  Europe.  Another 
consignment  was  expected  in  mid-October  from  the  U.S.A.  Tho 
manager  of  the  company,  Senor  Eugenio  Canio,  and  the  technical  and 
mechanical  staff  arrived  on  the  "  Leon  Xlll.  "  When  circumstances 
become  normal  again,  a  commencement  will  lie  niaile  on  the  company's 
works  at  Longchamps,  E.C.S.,  and  in  the  nuMntinic  the  workshops  and 
offices  will  be  situated  in  the  building  purcli.i.'icd  by  the  company  at 
Avenida  Alvear  and  Coronel  Diaz,  Nosl  2710-50-()0  and  Cervif'o  3227-31, 
Buenos  Ayres,  which  will  permit  lamps  to  be  supplied  to  the  public  before 
the  end  of  Octobsr. 

Italy. — In  a  review  of  the  construction  and  extension  work  done  by 
the  Italian  Railway  Department  in  the  last  two  years,  the  "'  Popolo 
Romano  "  states  that  electrical  apparatus  has  been  set  up  along 
140  km.  (87  miles)  of  railway,  with  signalling  apparatus  in  146  sta- 
t  ions. 

Considerable  j)rogTess  has  been  made  with  the  electrification  of  railways 
and  the  total  saving  of  coal  due  to  the  electrification  so  far  completed 
amounts  to  16.5,000  tons. 

Norway.— It  is  stated  that  eleetrole<,'hnical  works,  to  be  estab- 
li.shed  at  Telemarken  by  a  Franco-American  syndicate,  will  utilise 
water  jxjwer  to  the  extent  of  100,000  ir.r.  for  the  generation  (jf 
electrical  energy. 

Russia.— It  is  stated  that  a  largo  electrical  undertaking  is  being 
founded  in  .Southern  Esterbothnia,  three  towns  and  28  rural  districts 
being  concerned.  It  is  intended  to  form  a  company  to  carry  out  the 
project,  and  to  erect  four  generating  stations  at  Sturo,  Ilistaro, 
Kurikka  and  Alavu.  It  is  jjroposed  to  absorb  all  the  small  electrical 
undertakings  at  present  existing  in  tliese  districts.  In  tho  region 
covered  by  the  scheme  there  are  many  waterfalls  and  extensive  peat 
deiK)sit«  which  will  enable  power  to  be  generated  economically. 

The  British  Consul  at  Ekaterinburg  reports  that  during  tho  current 
y(wr  Iho  production  of  platinum  in  tho  Urals  has  been  seriou.sly  affected 
by  tho  scarcity  of  labour,  in  the  case  of  hand  washiiiL's  by  (ributcrs,  and 
in  tho  case  of'nuchanii'al  dn^dging  plants  by  the  dilliculty  in  obtaining 
sparo  parts  for  dredges.  Tho  production  of  i>lal  inum  in  1910  is  estimated 
at  from  100  pouds  (about  3,600  lbs.  av.)  to  120  pouds,  or  ono-third  of  tho 
normal  production. 


MISCELLANEOUS  NOTES. 


Alleged  Blacltmail.— Last  week  a  man  nauicd  Thos.  ALsalom 
Jackstn  was  charged  at  Bow-street  Police  Court  with  offering  to 
prevent  th.e  printing  of  various  matters  ccncerning  Marconi's  Wire- 
less Telegraph  Co.  (Ltd.)  and  Mr.  Gcdfrey  Isaacs  with  intent  to 
extort  money.  The  case  was  adjourned  until  Tuesday,  when 
evidence  was  given  by  Mr.  Godfrey  Isaacs,  and  the  accused  was 
remanded  until  iSaturday  without  bail. 

A.E.G.  Electric  Company. — It  is  announced  that  the  business  of 
this  company,  one  of  the  subsidiary  companies  of  the  A.E.G.  of 
Berlin,  has  been  sold  by  the  controller  appointee!  by  the  Board  of 
Trade  to  Messrs.  Dick,  Kerr  &  Co.,  of  Lendcn,  Presten,  &c. 

Tho  A.E.G.  Electric  Co,  had  offices  and  works  in  London,  Newcastle, 
Cardiff  and  Birmingham,  and  it  had  undertaken  large  contracts  for  elec- 
trical plant,  &c.  These  contracts  varied  in  value  from  £1,000  to  about 
£40,000,  and  the  liquid  assets  held  in  this  countiy  amounted  to  over 
£100,000.  It  is  miderstood,  says  "  The  Times,"  that  as  these  assets  are 
now  transferreel  to  the  Public  Trustee  practically  all  that  was  saleable, 
apart  from  stock,  was  the  goodwill,  and  that  as  the  company's  profits  have 
naturally  fallen  oS  during  the  war.  the  price  paid  was  not  large.  The 
whole  of  the  company's  capital  was  held  by  the  parent  company  in  Berlin. 
Dining  tho  war  tho  GoiTuan  stafi  is  stated  to  have  been  replaced  by  a 
Brit  isli  st  aff,  and  the  latter  is  now  taken  over  by  Messrs.  Dick,  Kerr  &  Co. 
together  with  a  niunber  of  uncompleted  contracts. 

In  regard  to  the  Electrical  Company,  another  of  the  A,E.G.  subsidi- 
aries, an  order  was  issued  at  tho  end  of  July  for  sales  to  cease  ;  and  on 
Oct.  17  the  residue  of  the  stock  was  disposed  of  by  Messrs.  Wheatley, 
Kirk,  Price  &  Co. 

The  business  of  the  A.E.G.  Electrical  Company  of  South  Africa  was  con- 
fined to  arranging  contracts  for  electrical  apparatus  with  the  South 
African  mines.  The  controller  was  appointed  on  July  7,  and  the  uiten- 
tion  is  to  close  down  the  business  in  this  country  very  shortly.  The  stock 
in  South  Africa  is  being  dealt  with  by  the  Union  Government  imder  recent 
legislation. 

"  British  Opportunities  in  Russia." — We  have  received  a  cop\-  of  a 
pamphlet  with  the  above  title,  and  written  by  Mr.  Louis  A.  Rojansky. 

Wo  have  dealt  with  the  subject  in  several  previous  issues,  and  tho 
above-mentioned  |)amphlct  gives  some  useful  information  on  the  mineral 
wealth  of  Russia,  the  •^muU  imported,  Russian  manufactures,  the  terms 
allowed  and  tho  facilities  j;iven  by  German  exporters  to  Russian  im- 
porters, &e.  The  pamphlet  is  published  by  the  Anglo-Russian  Trans- 
ations  Bureau  (Ltd.),  133-7,  Finsbmy-pavement,  London,  E.G.,  at  2d. 

Customs  Decisions.— Under  a  Customs  Tariff  Ordinance  issued  by 
the  adniinistr.ilor  mider  the  British  Military  Admini.stration  of 
German  New  Guinea,  scientific,  chemical  and  mathematical  instru- 
ments and  machmery  and  parts  thereof  are  admitted  duty  free. 

Defence  of  the  Realm  Regulations.— As  from  Oct.  31  Reg.  30.\  of 
the  Defence  of  the  Realm  (Consolidation)  Regulations  (1914)  applies 
to  steel  hexagons,  steel  rounds  and  squares,  &c.,  l-.eavy  steel  melting 
scrap  and  steel  turnings  and  borings.  Applications  for  permit.s 
should  lie  addressed  to  the  Director  of  Steel  Prcduction,  Ministry  of 
Munitions.  Whiteh.ill,  Lciudon,  S,W, 

Enemy  Firms  Wound-up.— The  Boarel  of  'VvmU-  has  ordered  the 
winding  up  of  'i'M  businesses  controlled  by  alien  enemies. 

The  latest  list  includes  J.  L.  &  P.  Woidncr,  58.\,  City -road,  London, 
E,G,,  soiling  branch  of  Gennan  manufacturers  of  bronze  powdoi-s,l  leaf 
raotal  and  aluminium.  (Controller:  G.  Bostock,  21,  Ironmonger-lane, 
E.G.)  Josef  Mainzor,  70,  Finsbuiy-pavement,  London,  E.C.,  doalo  in 
bronze  paints,  jiowdcrs,  &c.  (Controller :  Peter  Loask,  St.  Mildred- 
court,  E.C.)  Bosch  Magi\eto  Co.,  204,  Tottenham  Court-road,  London, 
W.,  manufacturer's  of  inagnotos,  (Controller:  A.  E.  Woodington,  5, 
Philpot-lane,  E,C.) 

Claims  against  the  Electrical  Co,  (Ltd.),  tho  A.E.G.  Electric  Co.  (Ltd.), 
and  for  the  A.E.Ci.  Electrical  Co.  of  South  Africa  (Ltd.).  am  to  be  sent  to 
the  Controller,  Mr.  Maurice  .lonks,  H,  Old  .Jewry,  London,  E.G.,  by  Nov.  30. 

(Maims  against  Bui-sthigharas  &  Co.  (Ltd.),  41,  Eastchoap,  London, 
I'l.C.,  ongineci^'  agents,  aro  to  bo  .sent  by  Nov.  27  to  tho  controller,  Mr. 
A.  J.  Foster,  37,  Walbrook,  E.C. 

Claims  against  Karapo  &  Co.,  2,  Sandlands-stroot,  Red  Lion-street, 
London,  W.C.  machinorj-  morehants,  aro  to  bo  sent  by  Nov,  30  to  tho 
controller,  Mr,  Thos,  A.  Fox,  79,  Mark-lane,  E.C. 
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TENDERS    INVITED. 


Telegraph  Stores. 

The  Directors  of  the  Xorth  Ea.stekn  Railway  Co.  iiivite 
;     tenders  for  sis  and  twelve  months' supply  of  (1)  Telegraph  Appa- 
ratus and  (2)  Telegraph  Wire  and  Line  Stores.     Forms  of  tender 
from  >Ir.  f.  H.  Ellison.  Telegraph  Supt.,  York.     Tenders  to  the 
Secretary  at  York  Uy  f  a.m.  Xov.  23.     See  aho  an  advertisement. 
Boilers,  Stokers  and  Cooling  Towers. 

The  Generating  Station  Committee  of  the  Slalybeidge, 
Hyde.  Mossley  and  Dukinfield  Tramways  and  Electricity 
Board  invite  tenders  for  the  supply  and  erection  of  Watertute 
Boilers,  Mechanical  Stokers  and  Cooling  Towers.  Specifications, 
«S:c..  from  the  enginecrin-chief,  Mr.  Robert  Blackmore. 
Telephone  and  Telegraph  Material,  &c. 

Tenders  are  invited  up  to  Dec.  22  for  the  supply  to  the 
AisTBALiAX  Commonwealth  Postmaster-General's  Dept., 
State  of  W.  Australia,  at  the  Telegraph  Office,  Eucla,  of  340 
Accumulators,  with  associated  apparatus,  as  per  schedule  No.  492i 

The  Gt.  Xokth  of  Scotland  Railway  ('o.  require  tenders 
by  1ft  a.m.  Xov.  23  for  six  or  12  months"  supply  of  Telegrai)h 
Material,  Ca.stings,  Ironmongery,  Rubber  (loodf,  Oils,  &c.  Forms 
of  tender  from  Stores  Supt.,  80,  Guild-street,  Aberdeen. 

Sugg,  Leitrim  &  Xorthers  Countie.s'  Railway-  Co.  require 
tenders  by  10  a.m.  Dec.  1  for  12  months'  supply  of  Electric 
Telegraph  Material,  Wire.  Rubber  fioods,  &e.  Forms  of  tender 
from  the  Secretary,  Enniskillen. 

The  Che-shibe  Lines  Co.m.mittee  require  tenders  by  10  a.m. 
Xov.  22  for  twelve  months'  supply  of  telegraph  materials,  carbons, 
4c.    Specifications.  &c.,  from  Stores  Superintendent.  Warrington. 
Tramway  Construction,  Materials,  Stores,  &c. 

.I'lHAN.NE-iii  Ki;  (Transvaal)  Council  require  tenders  by  noon 
.Nov.  20  for  Kup|jly  of  500  or  1,000  Trolley  Wheels  for  their 
Iraniwiiys  ile|>artment  (Contract  181).  Si)ecification,  &c., 
from  the  .Municijiul  Orticeii. 

.IiiHANNEsBi'Kfi  C<jr|Hirat ion  re(|uire  tenders  by  noon  Xov. 
27  for  2.'»<l  Field  Coils  for  Tramcar  Motors  (contract  192)  ;  and 
by  nwin  -Ian.  3  for  Iron  .Axles  and  Bushes  (contract  1(53). 
Specifications,  ke.,  from  the  Municipal  Offices  (Room  .53). 

Rfn'HERllA.M    Tramways     Committee    require    tenders    by 
Xov.    K;  for  supply  of  Si.\  Electric  Double-deck  Top-covered 
Tniiiiiars.     I'.irtii  ulurs  from  the  General  Manager. 
Electrical  Stores,  Lamps,  &c. 

•Syd.nky  (.N.S.W.)  Comicil  require  tenders  by  3  p.m.  Jan.  8 
for  (a)  .33.tKK)  volt  Switchgcar  ;  (6)  Conduit  and  Fittings  ;  (c) 
Fiutex  ;  (d)  InsulutorH  ;  (e)  Insulator  Straps  and  Bolts  ;  (/) 
Lamp  Holdent  ;  (g)  Mita  ;  {h)  Switches  ;  and  (»)  Wire  Flexible, 
4f.  S(icei(ication  of  (a)  and  jwrticulars  with  regard  to  other 
ilfmH  may  U-  obtained  at  the  'J'own  Hall,  Sychiey. 

TIh-  I'lmlma.ster-Genend,  Alkxamihia  (Kgjjd),  will  receive 
li-nd'-rx  until  noon  Xov.  15  for  one  year's  Hupjily  of  I.Jinn«,  Elec- 
tric Fnnn,  Ac.  S|K'('ilicittionM,  &e.,  from  Sir  .A.  L.  Webb,  Queen 
Anne'BChnmlK-rx,  iirondwny,  Wc»tminHtcr.  S.W. 

Chatham    Borough    Surveyor's    Dc])t.    require    tenders    by 
lOa.m.  Xov.  15  for  12  iiiontlm'  supjily  of  Flectric  I..nnip8,  Iron- 
mongery, Ac.     SjieciliciilionH,  Ac,  from  the  Borough  Surveyor. 
Turbo-Altenutor,  &c. 

1)1  iiins  Cor|Miriilioii  wiiiil  tendcrH  by  II  a.m.  ,liin.  3  for  a 
:i,<«»i  k«  Sic, nil  Turbo  ullenmtor  aii<l  CoikIciisIml'  riiiiil. 
>|-.  III.  iiM.ii  (No.  S.IMH)  from   l!,,r,,in..|i   Kir,  i  n, .,!   i:ii,.,ii,i ,  i. 

I! 


Electric  Crane. 

The  N.S.W.  Railway  and  Tramway  Department  require 
tenders  by  Jan.  3  for  a  50-toii  Electric  Overhead  Travelling 
Crane  for  Zarra-street  power  house,  Newcastle  (N.S.W.). 
S])ecification  (No.  47-1)  from  the  Electrical  Engineer,  61,  Himter- 
street,  Sydney. 
Coal  Transporter  Plant. 

Tenders  are  invited  for  the  supply,  delivery  and  erection  in 
Melbourne,  of  a  Coal  Transporter  Plant  of  the  travelling  tower 
type  and  electrically  operated.  Tender  form  with  specification 
can  be  obtained  from  the  agents  for  the  Melbourne  City  Council, 
Messrs.  Mclhvraith,  McEacham  &  Co.  Ppty.  (Ltd.),  Billiter- 
squarc-buildings,  London,  E.G.  Tenders  by  noon  Dec.  II, 
Pressure  Regulators. 

Juhannesburcj  Corjioration  require  tenders  by  noon  Dec.  20 

for  Automatic  Pressure  Regulators  for  a.e.  Turbo-generators. 

Specification,    &c.,    from    the    Municipal    Offices    (Room    53), 

.l.ihanncsburg.  ^  t-,.. 

Carbon  Brushes  and  Cut-outs. 

Johannesburg  Mimicipal  Coimcil  require  tenders  by  noon 
Nov.  27  for  the  supply  of  12  gross  of  Carbon  Brushes  for  Elec- 
tric Motors.     (Contract  No.  178.) 

Johannesburg  (Transvaal)  Council  also  require  tenders  by 
noon  Nov.  27  for  the  supply  of  1,000  sets  of  Shigle  Pole  Iron- 
clad House  .Service  Cut-outs  (Contract  187). 

i^jicri  Heat  ions  from  the  Mmiicipal  Offices. 
Converter  Plant,  Batteries,  Booster  Plant  and  Switchboards. 

Sydney  (N.S.W.)  Council  require  tenders  by  3  p.m.  Jan.  22 
for  (a)  Converter  Plant  (three-phase  to  c.c),  (b)  Two  Storage 
Batteries,  with  switches  and  accessories,  (c)  Booster  Plant,  (d) 
l.t.  c.c.  Switchboards.  Specification,  &c.,  from  the  General 
Manager  of  the  Electric  Lighting  Department. 
Electricity  Supply  Concession. 

Exiciisiiiii  iif  Time. — The  time  for  sending  in  tenders  for  Gene- 
rat  ing  anil  Supplying  Electrical  Energy  for  Lighting  and  Power 
in  St.  George  (Grenada)  and  its  suburbs  is  extended  to  Dec.  31. 
Particulars  from  Colonial  Secretary,  Grenada  (British  W.  Indies). 


TENDERS  RECEIVED  AND  ACCEPTED. 


Woolwich. — The  Borough  Council  has  accepted  the  tender  of 
G.  &  J.  Weir  (at  £325)  for  a  roto-feed  pump  having  a  capacity  of 
10,000-12,000  gallons. 

London  County  Council. — The  tender  of  the  Jackson  Electric 
Stove  Co.  (at  €58.  10s.)  has  been  accepted  for  the  supply  of  20 
radiators. 

Bacup.  —  For  the  supply  of  sub-station  switchgcar  the  tender  of 
the  (Jcneral  Electric  Co.  has  been  accepted. 

Shanghai. —  The  Municipal  Council  of  the  Tnternation'd  Settle- 
ment has  ordered  Osram  lam]is  for  use  throughout  the  Settlement, 
and  the  General  KlectricCo.  of  China,  of  Shangliai  and  Hong  Kong, 
have  just  secured  this  year's  Contract  IVoni  the  Alunicipal  Council 
of  the  French  Scnh.inc'nl  also,  so  thai  l.nlli  ScltlrMiciils  of  Slmii- 
ghiii  iiic  NO"    i\,liisi\il\    iisiii;;  ()m;iiii  I. mips  l,.i  .s|,,'c(  lii;lilin,n. 


I 


FINANCIAL    MATTERS. 


|iiiMiiiiiriii  iiniiiiii| 


COMPANIES'  MEETINGS  AND   REPORTS. 

m 

Weilcrn  Telegraph  Co.  (Ltd.) 

•I  I,.    H  ;,.|  ..,.|,„„rv  ni^.  Iiiii  »»-  l,..|i|  .„,  \Vr,li,..,i|i,v.  ilii.l^r  (ho  pn.»|. 
•!■  Woi.rr.  lUiiiiv.  K.«  .H. 

I  ItY  I  Mr.  K  Hinnr  lluiluin)  Imung  mod  thn  notice  c<in- 

TIm.  CIIAIKMANutii]  !  (k'nllcniMi.  Ihn  niinnclal  ynnriif  lliocnnivnny. 
whi.  h  rtrrwdon  June  30  lout,  m«y  !»■  .JcrrilH,,!  n,  uncvoiilfnl.  as  oUhough 


.  jiMH  l.\  -oii^wlial  ..vrr  11. ',,11(1(1.  Iho 
liiio'.t  lialaiiuiHl  (his  aiiioiliil.  ivMiltillu 
Il.dOO  ill  ix'Viiiiiic.  1  iinist  iT'iiiiml  tlin 
11  llllri  niii'  MiivsHHKO  ixivcmii'  was  the 
limy.  Not  only  wciv  a  siiiiillci' niiiubci- 
laiKci    pioportioii  of   llic   totid 


II,,'    |..,,ll,t;<    fl.,111    lll,.s-.,l-,M    „ 

iiiIcii'hI   (mill  iiivi"<liiii'iil'<.  iV' . 

ill  a  net  ili'in-iiMc  of  Klinlilly  ov 

nhan'holdciN  thai  In   (lie  .vciir 

hlKhiml  ill  tlir  liindiiy  of  (he  loi 

of    iiioHxaKCH    (riuuniitleil,    but 

"  ili'fnritiil  "  a(  hlllf  rnlcH.     On  the  othcrNJdc  of  (hi  account  (he  expenses 

hIuiw  nn  imnmHO  of  over  £2;t.(KK).   rliir  (o  the  mninlenanco  of    cables 

lux'ount.  (hii  amount  of  which  was  almormally  low  in  (ho  provious  year. 

Incoino  (ii.\  ond  oxcuhh  Jirolils  du(y  wore  more  by  i;l05,(XX).     After  pro- 
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\  idiiig  £32,747  for  debenture  stouk  interest  and  £l;!8,396.  15.s.  8d.  for 
iiuome  tax  and  oxross  profits  duty,  there  renxains  a  balaiue  of 
WiS.SOS.  12s.  <)d.  ;  to  tliis  is  added  the  sum  of  £85,880.  Os.  ■'Jd.  brou-jlit 
forward  from  .lime  30,  191'),  maUiim  a  total  of  !;.'J34,t>S8.  13s.  2d.  'J'hree 
interim  dividends,  amounting  to  £!i:t.-)(iS.  lOs..  have  been  paid,  £UI0.(H10 
has  been  aiiplied  towards  the  further  iiibirlion  of  tlii^  amoimt  of  eapital 
e.xpenditure  in  e.\cess  of  the  share  eapital  and  debenture  stoek  issued, 
£100,000  transferred  to  the  general  rest-rvu  fund,  £30,000  to  the  land 
and  buildings  ilcpniiation  fund,  and  £100,000  to  the  provision  on 
aceoiuit  of  investment  Hm  tuations.  The  directors  now  recommend  the 
declaration  of  a  final  dividend  of  3s.  jier  share,  making,  with  the  interim 
dividends,  a  total  dividend  of  6  per  cent,  for  the  year,  also  the  payment 
of  a  bonus  of  2  per  cent.,  or  4s.  per  share,  both  free  of  income  tax.  which 
together  will  amount  to  £72,775.10s..  leaving  a  balance  of  £38,344.  13s.2d. 
to  be  carried  forward.  The  dividend  and  bonus  will  be  payable  on 
Nov.  9  to  shareholders  registere'd  on  Oct.  31.  1910. 

As  already  stated,  the  not  profit  to  the  compa  y  is  less  than  that  for 
tho  previous  year,  but  you  will  observe  that  an  minsually  large  balance 
of  nearly  iSli.OOO  is  brought  forward  from  Jime  30,  1915,  and  in  view 
of  the  satisfactory  condition  of  the  company's  fijiancial  position,  the 
directors  feel  justified  in  recommending  the  payment  of  a  bonus  of 
2  per  cent,  instead  of  the  1  per  cent,  whicli  has  been  paid  in  past  years, 
making  a  total  distribution  of  8  per  cent,  for  the  year  free  of  income  tax. 
The  variable  and  at  present  high  rate  of  income  tax  is  pressing  heavily 
on  all,  and  with  a  view  to  assisting  the  shareholders  who  are  entitled  to 
exemption  or  abatement  we  are  furnishing,  with  tho  dividend  warrants 
which  will  be  posted  this  afternoon,  a  statement  of  the  tax  payable  by 
the  company  in  respect  of  the  dividends  paid  during  the  past  financial 
year ;  similar  infonnation  will  also  accompany  future  dividend  warrants. 

With  regard  to  the  revenue  since  June  30  last,  the  traffic  reccijit^ 
for  the  three  montlLS  to  the  end  of  September  show  scarcely  an,v  variat  u  <n 
as  compared  with  the  corresponding  period  last  year.  The  sharehohlers 
are  asked  to  sanction  a  proposal  that  the  remuneration  of  the  directors 
be  paid  free  of  income  tax,  as  is  the  practice  in  the  ca.^e  of  many  com- 
panies of  great  position  and  importance.  This  is  considered  equitable, 
as  not  only  are  the  dividends  paid  free  of  the  tax,  but  the  salaries  and 
wages  of  the  staff  are  also  paid  without  any  deduction  on  that  account. 
T  now  move  that  the  report  of  the  directors  and  the  accounts  for  the  year 
ended  Jime  30,  1916,  now  submitted  be  approved  and  adopted,  and  that  a 
dividend  be  now  declared  of  3s.  per  share,  making,  with  the  interim 
dividends  already  paid,  a  total  dividend  of  6  per  cent,  for  the  year,  and 
also  a  bonus  of  4s.  per  share,  making  in  the  aggregate  a  distribution  of 
8  per  cent,  in  respect  of  the  profits  for  the  year,  the  said  dividend  and 
bonus  to  be  respectivelv  tax  free. 

The  DEPUTY  CHAIRMAN  (Sir  JOHN  DENISON-PENDER, 
K.C.M.G.)  seconded  the  motion,  which  was  carried  imanimously. 

The  CHAIRMAN  then  proposed  that  the  remuneration  of  the  Direc- 
tors be  paid  free  of  income  tax  as  and  from  the  commencement  of  the 
period  covered  bv  the  accounts  submitted  to  the  meeting. 

The  DEPUTY  CHAIRMAN  seconded  the  resolution. 

A  discussion  ensued.  Mr.  Ennis  moved  .on  amendment  which  foimd 
no  seconder,  and  a  second  amendment  havbig  been  withdrawn  by  its 
proposer  (Mr.  J.  Barber  Olenn),  the  original  resolution  was  put  to  the 
meeting,  and  carried  imanimously. 

On  the  motion  of  the  CHAIRMAN,  the  retiring  Directors,  Sir  John 
Denison-Pender,  K.C.M.Ci.,  Mr.  John  Gordon  and  Mr.  Francis  Alexander 
Johnston,  were  re-elected.  Messrs.  Deloitte.  Plender,  CJriffiths  &  Co.,  and 
Messrs:  Gane.  Jackson,  Jeftervs  &  Freeman  n-ere  also  re-elected  auditors. 

Mr.  ENNIS  then  proposed  a  cordial  vote  of  thanks  to  the  Direetois 
and  to  the  staff  for  their  conduct  of  the  business  in  the  past  year.  This 
was  seconded  by  Mr.  FULLER,  and  carried  unanimously. 


PARAGUAY  CENTRAL  RAILWAY  CO.  (LTD.)— At  the  recent  meeting 
the  receiver  and  manager  (Mr.  Binder)  said  that  with  regard  to  the  past 
outlay  of  over  £200.000  in  connection  with  lli''  Amui.  i..n  Tramway.  Light 
&  Power  Co.,  the  result  of  that  compaiix  -  "|i.i,ii  h'h^  had  up  till  quite 
recently  been  verj'  disappointing.  Althoujh  i  -mill  "iMiating  jnofit  had 
been  .shown,  that  had  been  practically  countcrlialaiiccd  by  tho  amount 
overdue  from  the  municipality  for  public  lighting  ;  consequently  it  had 
never  been  able  to  accumulate  working  capital,  and.  moreover,  it  now 
required  further  capital  for  improvements  and  extensions.  Tho  estab- 
lishment of  a  bettor  exchange  rate  had  helped  its  ivreipts  recently,  and 
the  earnings  for  the  last  few  months  had  been  iwnv  encouraging.  Never- 
theless, the  receiver  of  the  tramway  company  liad  had  to  have  recourse 
to  borrowing  to  eariy  on  tho  business,  and  tho  municipality  still  owed  a 
coni])aratively  largo  sum. 

UNITED  ELECTRIC  TRAMWAYS  OF  CARACAS  (LTD. )  Thi-  report  states 
that  the  |o,  ;i|,..Mipaiiy  ha.  a.jajii  die  lai.d  a  ,li»  ideiid  absorbing  thoir  net 
profits  fi.i-  the  year,  wliirh  enalilc^s  the  diix-etois  to  i-ontinue  their  polii'y 
iluring  the  pm'iod  of  the  war  of  full.y  distributing  amongst  tho  share- 
holders  the  whole  of  tho  available  net  revenue.  After  a<lding  balance 
from  last  year  (£1,299),  the  balance  is  £14,328,  out  of  which  tho  dircctoi-s 
recommend  payment  of  a  dividend  for  tho  year  of  7  per  cent,  (le.ss  tax), 
which  will  ab.sorb  £11,900,  leaving  .£2,428  to  bo  carried  forward.  The 
profits  of  the  local  company  wru-  a;;.iiii  adversely  affected  by  the  war. 
but  during  tho  last  iiiontli',  ..|  ili.>  \r:ii  they  exhibited  a  tendency  to 
improve.     Tho  n-errpi  ,  f.n  Mm    .  imi<  ni  \i  n  are  moix)  likely  to  increase 

than  decrease.     'I'lie  peirinia- I  cii"  i  iiiie;  c.xpon.ses  tu  gross  receipts 

is  ,')310,  or  I  -72  ))er  icint.  in  ml-  than  the  pcvious  .year,  duo  to  the  larger 
mileage  run  and  higher  lo-l  nl  matirial  and  working. 

WEST  INDIA  &  PANAMA  TELEGRAPH  CO.  (LTD.)— Tho  report  of  the 
directors  for  tho  half  year  ended  Juno  30  last  states  that  the  amount  of 


eixHiit  to  revenue  is  £4r),230.  Os.  7d.,  compared  witli  £36,454.  .3s.  9d.  in 
the  corresponding  half-year  of  1915.  and  the  expenses  have  been 
£33.051.  1,5s.,  against  £27,225.  Os.  8d.  Tho  result  is  a  balance"  of 
£11, .578.  .5s.  7d.,  to  which  is  added  £1,799.  8s.  interest  on  mvestments, 
and  £2,880.  tis.  5d.  brought  foi-ward,  making  a  total  available  of 
£16,258.  The  direetois  propose  payment  of  the  following  dividends  for 
the  half-year  :  On  first  prefere-nce  shares  at  6s.  per  share  (£10,368.  18s.), 
on  .second  preference  sh.ares  at  6s.  per  share  (£1.400.  14s.),  and  on  ordi- 
nai-y  shares  at  6d.  per  share,  tax  free  (£2,208.  Os.  6d.),  leaving  £2,280. 7s.6d. 
to  carry  foi-ward.  Tho  traffic  receipts  for  the  half-year  show  an  increase 
compared  with  those  of  the  corresponding  period,  business  in  the  West 
Indies  having  been  active  at  prices  remunerative  t.i  the  planters. 
Similar  conditions  have  so  far  ruled  during  the  Current  half-year.  The 
cost  of  maintenance  of  cables  was  unusually  heavy,  being  £7.633  in 
excess  of  the  outlay  in  the  same  period  of  last  year.  The  repairs  effected 
were  more  numerous  and  exiJensive,  as  re'gards  both  the  mileage  of  cable 
used  and  (hs  time  occupied  by  the  ship  on  the  work.  There  was,  more- 
over, no  tot-off  from  the  hire  of  the  ship  to  other  companies,  such  as 
occurred  m  the  period  imder  comparison.  FoUowuig  what  is  now  tho 
general  practice  of  telegraph  companies,  it  is  suggested  that  after  May  of 
next  year  the  report  and  accounts  should  be  presented  annually.  The 
financial  year  would,  in  that  case,  be  from  Jan.  I  to  Dec.  31,  and  tho 
annual  meeting  would  bo  held  in  May.  This  arrangement  would  not 
preclude  payment  of  uiterim  dividends  in  November  of  each  year. 


NEW  COMPANIES,MORTGAGES  &  CHARGES. 

NEW  COMPANIES. 

BRITISH  MINIATURE  ELECTRIC  VEHICLES  (LTD.)— (145,135)— Reg. 
Oct.  23,  capital  £5,000  in  £1  shares,  to  carry  on  the  business  indicated  by 
the  title  and  that  of  engineers,  contractors,  &c.,  and  to  adopt  an  agree- 
ment with  W.  Bleakley  and  S.  W.  Copley.  Private  company.  S.  W. 
Copley  is  permanent  governing  director,  ar.d  may  act  with  or  without 
ordinary  directors. 

LEABANK  MFG.  CO.  (LTD.)— (145,180)— Reg.  Oct.  28.  capital  £9,500 
in  7,500  preferred  shares  of  £1  each  and  3,000  ordinan.-  shares  of  5s.  each, 
to  take  over  (with  the  authority  of  the  Board  of  Trade)  the  business 
carried  on  at  Hoddesdon,  Herts,  and  elsewhere  in  England  by  P.  and  F. 
Doerwaldt  as  the  Flender  Co.  (being  a  business  the  books  and  documents 
of  which  are  liable  to  inspection  under  the  Trading  with  the  Enemy  Act), 
and  to  carry  on  the  business  of  manufacturers  of  and  dealers  in  wooden 
and  metal  pulleys  and  other  machinery  and  appliances  for  use  in  con- 
nection with  power  transmission,  engineers,  &c.  Private  company. 
First  directors  are  C.  J.  Mortimer,  F.  W.  Kent  and  C.  H.  Tipple. 

LIGHT  RAILWAYS  (LTD.)  (145,1.52)— Reg.  Oct.  25,  capital  £.50,000 
m  £1  shares,  to  manufacture  and  contract  for  the  supply,  delivery  and 
carriage  of,  and  to  erect,  maintain  and  work  any  material,  machinerj', 
plant,  rolling  or  other  stock  or  tools  required  for  or  used  in  connection 
with  any  system  of  locomotion,  transport,  &c.  Private  company. 
First  directors  are  M.  Sharpe,  J.P.,  A.  T.  Clay.  M.  Horner,  J.  S.  Homer, 
A.  Hoaro  and  A.  G.  Birch.     Reg.  office  :  2,  LondonWall-buildings,  E.G. 

LONDON  LORRIES  (LTD.)  (145,137)— Reg.  Oct.  23,  capital  £5,000 
in  £1  shares,  to  carry  on  the  business  of  builders  and  repairers  of  steam 
or  electric  motors,  lorries  and  cars,  &c.  Private  company.  First 
directors  are  C.  .J.  H.  McRea,  F.  C.  Bradshaw  and  R.  Tozer  (all  per- 
manent).    Reg.  office  :   Bush-lane  House,  Cannon-street,  E.G. 

MILTON  MFG.  CO.  (LTD.)  (145,183)— Reg.  Oct.  28,  capital  £60,000 
in  £1  shares  (10,000  preference),  to  carrj'  on  the  business  of  mechanical 
and  electrical  engineers,  manufacturers  of  and  dealers  in  all  things  for 
use  in  connection  with  electrical  installations,  electrolytic  processes, 
electrolytic  or  chemical  bleaching  and  other  appliances  and  apparatus, 
manufacturers  of  chenii<als.  &c.     Private  company. 

NAVARRO  AIRCRAFT  CO.  (LTD.)  (145,030).— Reg.  Oct.  9,  capital  £2,000 
in  £1  shales,  to  carrv  on  the  business  of  aircraft  builders,  electricians^ 
engineeis,  &c.     Private  company.     Reg.  office  :    10,  EEsex-strcet,  W.C. 

NEW  LONDON  ELECTRON  WORKS  (LTD.)  (145,161)— Reg.  Oct.  2(i. 
capital  £15,000  m  £1  shares,  to  take  over  the  business  of  the  London 
Electron  Works  Co.  (Ltd.),  to  cari-y  on  tho  business  of  iron,  steel,  lead, 
brass  and  metal  mastci's.  makers  and  converters,  smelters,  metallurgists, 
electrical  and  eloetro-ehemical  engineers,  &c.,  and  to  adopt  a  contra(-t 
between  A.  Taylor,  F.tXA.,  receiver  for  the  debenture  holdei-s  of  the  old 
company  and  Geo.  Cohen,  Sons  &  Co.  Private  compan.v.  First  diixn:- 
tors  are'  H.  Cohen  (i  hainnan).  M.  G.  Cohen,  L.  Levy,  ,1.  B.  Batchelor, 
H.  W.  Robinson  and  C.  T.  Batchelor. 

RAILWAY  ACCESSORIES  (LTD.)  (14.5,088.)— Reg.  t)ct.  16,  capital 
£1,000  in  980  ordinaiy  shares  of  £1  each,  and  400  deferred  shares  of  Is. 
each,  to  cany  on  the  business  of  railway  contractoi-s,  mcrehants,  engi- 
neere,  &c.  Private  comi)anv.  I'^irst  directors  are  E.  F.  Pctei-son  and 
R.  W.  Fergusson.  ,1.  P.      Reg.  "oniee.  28.  Victoria. street .  S.  V.'. 

MORTGAGES  AND  CHARGES. 

BOURTON  ON  THE-WATER   ELECTRIC  LIGHT  &  POWER    CO.  (LTD.)— 

Issue  on  (tel,  L'l.  Pilii.  of  V2i>  dclicntures.  (larl  of  .scries  of  which  ]iart  icu- 
lais  bau'  alo-ady  I'ceii  tiled. 

DERBY  LAMP  WORKS  (LTD.)  -Second  mortgage  ihdiciit lire,  dated 
(Jet.  2(1.  loll),  .haiiieil  on  comiiany's  undertaking  and  properly,  jiresent 
and  futuix-.  to  sccun"  £5.000.  Holdei-s  ;  \V.  L.  T.  Arkwright  and  H.  S. 
Goldiug. 
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RECEIVERSHIP. 

SHIPSTONE  ELECTRICAL  CO.  (LTD.) — Notice  of  appointment  of  A.  E. 
Mason.  Wolverhampton -stn-i't.  Dudley,  as  icceiver,  on  Oct.  23.  1916, 
under  powers  contained  in  debentures,  dated  Oct  16.  I'.il,'?,  has  been 
filed.  

CITY   NOTES. 


ELECTRICAL  COMPANIES'  SHARE  LIS!.— Conlinved, 


n    Last 
I  1°""" 

W      DEND 


HEHOBANSA  (Xov.  S). — Bank  rate  0  per  cent,  (•inoe  July  13,  1916). 
CoDSOiB  -lOJ.  Consols  Pav  Dav.  De:.  1.  Stock*  and  Shares  Ticket  Days, 
Nov.  14  and  29.     Pav  DaVs,  Nov.  15  and  30.     Price  of  Silver,  34^d. 


ANGLO-PORTUGUESE  TELEPHONE  CO.  (LTD.)— The  directors  have 
declared  an  interim  dividend  of  3  per  cent,  (less  tax)  for  the  year  1916. 

BRUNMER.  MOND  &  CO.  (LTD.) — An  interim  dividend  for  the  half-year 
ended  Sept.  .'ill  at  rate  nf  2.5  jxr  cent,  per  annum,  less  tax. 

COMPANIES  STRUCK  OFF  THE  REGISTER. — The  following  were  struck 
otf  the  Rf-Lfistcr  of  .loinl  Stock  Companies  on  Oct.  2-t :  Aladdin  Lamp 
Synd..  Atlas  Anti-Friction  Metal  Co.,  Electric  Ozone  Sj'nd.,  Improved 
Vacuum  Cleaner  Co.,  International  Asbestos  Co.,  United  Lighting  & 
Maintenance  Co.,  Vortex  Engineering  Co.,  Wireless  Electric  Lii;ht  Co. 

The  following  comjianies  were  struck  oif  the  Register  on  Oct.  31  : — 

Anglo-Cennan  Wireless  Synd.,  Autobloc  Synd..  Blanchard  Lamp 
Foreign  Patents  Co..  Bridlington  Electrical  Engineering  Co.,  British 
Metallurgical  (,'o..  Britisli  Molybdenite  Co.,  Fan  Publicity  Co.,  Hclis  Cell 
&  Accumulator  Co..  Houchen  Electroplating  Co..  Improved  Railway 
Sicnal.'-,  Intemati(mal  Filaments,  International  Inventions  &  Finance  Co., 
New  Centurj'  Arc  Light  Co.,  New  Ignition  Synd.,  Paris  Accumulator  Co., 
Power  Transmission  Synd.,  Smokele  s  Consmnption  (Cowper  (^oies 
Patents),  United  Elec.  Light  &  Power  Supi)ly  Co.,  Warner  Engineering  Co. 

INDIAN  ELECTRIC  SUPPLY  &  TRACTION  CO.  (LTD.)— An  interim 
dividend  has  been  declared  on  t  c  sliarcs  of  21  i>or  cent.,  being  at  rate 
of  .5  per  cent,  jwr  annum. 


UETAL  PRICES. 
Messrs.  J.  B.  Camham  &  Sons,  132, UpperThames-streel,  London,  E.G.,  quote  unde 
date  Nov.  7,  the  following  as  the  present  basis  pricesof — 


New  Metals.  Per  lb.  | 

Solid  Drawn  Brass  Tubes 161d. 

Solid  Drawn  Copper  Tubes 19}d. 

Brazed  Copper  Tubes  19id. 

Brazed  Brais Tubes ISld.  i 

Brass  Wire   ISJd. 

Copper  Wire 19d. 

Rolled  Brais 15|d. 

Brass  Sheets 161d. 

Per  ton. 

Copper  Sheets   £168    0    0\ 

Spelter 53  15    0 


per  ton 

English  l-ead Nominal. 

Antimoiy   Nominal. 

Ct  D  Metals.  Per  ton 

Clean  a.pper  Scrap £115    C    0 

Clean  B:a:s  Scrap     66    0    0 

Bra.MMy  Copper  Scrap  ...       90    0    0 

Old  L:ad  26    0    0 

Old  7i^c 33    0    0 

Hollow  Pewter 130    0    0 

Bla;k  Pewter  90    0    o 

Gun  Metal E6    0    0 


Per  ton. 

ngs £110    0    0 

a 67    0    0 

117    0    0 

92    0    0 

95    0    0 


NAME. 


is^l 


Eleclricity  Supply. 

h  L.  Ord. 


I  Ord. 


Pile*,  Rate 

TUM.,        PER  CEHT. 

Nov.T     [Yielded. 


.•>p.  G.  Deb.  St 

V/wlE/idt  City  Debs. 

U..     •tiJ-ivl 

Do.    Ord 

Do.    City  Pre) 

CheUei  Clec.  Supp.  Co.  Ord 

Do.  do.  Deb 

Ctir  ol  London  Elec.  Ll.  Ord 

Dr..    6%Pfef 

I'       6%0eb.St 

♦  iDebe 

■  '  I  Lriidon  Ord 


,  l"t«l. 


>a<.4|%Deb«. 
>btldc*Ord.... 


eo 

3» 

3ft 

ii 


731 


6  I     6 

7  6    9 

5  9  la 

4  19    5 

5  0    8 

6  10  II 

7  th  10 
6  18  6 
6    6    7 

5  3    S 

6  16  2 
S  17     I 

4  17    6 

5  13    2 

6  9    6 

5  17    9 

6  6  II 

5  6    6 

6  3     I 

6  119 
S    6    4 

7  I     2 


5  8    8 

6  3  10 
6  13    4 


DiVlOF.tID 


Mar..  Sept, 
Feb.  Aug, 
Feb,  Aug. 
Mar.  Sept 
Mur,  Aug 

Jan]  July 

AuB.Feb 
Jun, Doc 
Mar.  Sent 
Ian, July 
Feb,  AuK 
Mar,  July 

iun,  Dec 
un,  Doc 
ar,  Sopt 
Feb.,  Auf. 
Ian,  July 
M»y,Noy 

July 
Feb.  AuB 
Jon,  July 

Jan, July 
Mar,  AuK 
Jan,  July 


Apl.  Oct 
Mai,  Sept 


Mr.  A.  Joseph,  Earl-street.  London-road, Southii.MA',  London,  S.E.,  quotes  under  date 
Nov.  7,  the  following  approximate  prices  of  Scrap  Metals: — 


8%  , 
7% 

3i%l 
4*% 
8% 
7% 
41% 

5% 

6% 

4% 

4% 

4i% 

4% 

4% 

5% 

H% 

4% 

4% 

1% 

31% 

34% 

3i% 

31% 

4% 
41% 
6% 
4% 


,  7% 

100    5% 

1    6% 

5171% 


Price 
Tuss., 
Nov.  7 


ELECTRICAL  CGfVIPANIES'  SHARE  LIST. 

We  Kivo  below  the  latoitprioos  at  which  actual  transactions  took  place 
on  or  before  Tucsdi^,  Nov,  7. 

fi  Ik*"  I 

X    Dim- 

vl      DB'IL 


Per  ton. 
Old  Load  /  £4  under  English 

Old  Zinc 38    0    0 

Hollow  Pewter 132    0    0 

Shaped  Black  Pewter  90    0    0 

Mr.  Joseph  can  aupply  solder  at  the '  .iloviinE  prices  per  ton :  Plumber's  Solder  (in  bar 
or  z'.rir,' .  C90  :  Ccrrirr.erchlTirr.an'r  .-^Id.-r.  £97;  Blowpire  Solder,  £107. 


41% 


Electricity  Supply — cont. 

St.  James'  &  Pall  Mall  Ord 

Do.  do.  Pref 

Do.  do.  Debs     

Urban  Elec.  Supp.  41%  Db.  St 

Waste  Heat  &  Gas  Elec.  Gen .  Stations . 
Westminster  E.S.  Corp.  Ord 

Do.    4J  Cum.  Pref 

Electric  Railways  and  Tramways. 

British  Elec.  Traction  5%  Debs 

Do.    6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  . . 

Do.        do.         Assented  Def.  Ord.  . . . 

Do.    41%  Pref 

Do.     4%  Deb.  St 

City  &  S.  London  Deb 

Do.    Pref.  1896 

London  Electric  Ry.  Ord 

Do.     4%  Pref 

Do.     4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.    31%  Pref 

Do.    31%  Convertible  Pref 

Do.    31%  A  Debs 

Do.    31%  Debs 

Metropolitan  Dist.  Ry.  Ord 

Do.     4%  Prior  Lien    

Do.     41  First  Pref 

Do.    6%  Perp.  Debs 

Do.     4%  Deb: 

Do.    4%  Debs.  (1903-5) 

Do.     4%  Guar.  Stock 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Do.     6%  Pref 

Brit.  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.     6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.     6%  Cum.  Pref 

British  L.M.  Ericsson  Mfg.  Cm.  6%  Pref. 

BritishThomson-Houston  Db 

Brit.  Westinghouse  Pref 

Do.    (>%  Prior  Lien  Debs 

Do.     4%  Mort.  Deb.  St    

Calender's  Cable,  &c.,  Ck>.  Did 

Do.     5%  Pref 

Do.    44%  Debs 

Dick,  Kerr  &  Co.  6%  Prei 

Edison,  Swan  Co.  A.  £3  pd 

Do.    4%  Deb 

Elec.Ojnstruction  Ord 

Do.    7%  Cum.  Pref 

Do.     4%  Debs 

General  Electric  Ord .  .• 

Do.    6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. 

Do.    41%  Cum.  Pref 

Do.    41%  Db 

India  Rubber,  G. P.  &c..  Ord 

Do.    Pref 

Telegh.  Con.  &  Main.  Co 

Do.    4%  Debs 

VickersOrd 

Do.    5%  Pref 

Do.     1st  Debs 

Do.    41%  2nd  Debs 

Willans  &  Robinson  B.  Cm.  Pref 

Do.     1st  Mt.  Deb.  St 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.    Def.  Ord 


6ot 


Cuba  Submarine  Ord 
Do.     10%  Pref 

Direct  Spanish  10%  Pref. 

Direct  United  States 

EasternTel.  Co.  Ord.  ... 
Do. 


Ya  Debs 

Eastern  Extension  lei. Co., 4%  Debs. . 

Dc.    Ord 

CI.  Northern  Tel. Co.  WithCkjup.  11 

Indo-European 

Marconi's  Wireless  Tel.  Co 

Do.    7%Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.    4%  Dob.  St 

Western  Union  50-yr.  Bds 

Telephones. 

Monte  Video  Tnloph.  Ord 

Oriental  Telephone  Ord 

Do.    Db.  St 

Tcleph.  Co.  of  Ecypt  Db.  St 

United  River  Plate  Ord 

Do.    5%  Cum.  Pref 


7q  uuiii. 

lob.  Slk. 

Financial  and  Investment. 


.'.:  Tl 


72i 


Mi 
7^i 
2?. 
61} 
70t 
22i 


... ,  i:.  ti^i  iiiir:.'&)nmiun    

1...      JlOO  (--lol 

|.marlneC:iblnTiu..n>it-. 

Colonial  and  Foreign  Electric  i 

...I    ,  t..  1.1,       '  .■!  i.ly  tV„  i'lcl 


6  18 
5  16 

5  12 


6%l-lll, 


2;i 
991" 


l,V 

68 
1411 

9\i 
Ifci 

4A 
88J 
12} 

7i 
36i 
95 

U 

53 

78  J 

991 


9411 
231 
70.i 


b-lj 
751 
771 
13i 


2U 

I4!i 
76  J 
991 

» 
2,1 

7e5 


upply,  & 

111 


5  16  8 

6  0  8 
5  16  8 
5  11  1 


5     1    10 

5  9  11 

6  12    5 


5  17 
7  19 
5  17 


5  13  16 

5  19    5 

6  112 
6  13    4 


5    6  0 

5  3  7 

6  13  4 

5  15  9 

6  6  10 
3  10  4 
2  19  9 

10  13  0 

7  16  I 
5  9  2 
5    4  7 


4  17    0 

5  15    8 
5  17    6 

5  14    3 

4  16    0 
C. 

6  1     6 

5  5  10 
5  15    8 

5  8    5 

6  15  10 
5  16    9 


Feb,  Aug 
Feb,  Aug 
Jan,  Dec 
Apl,  Oct 
Mar,  Aug 
Mar,  Sept 
Jan,  July 


Jan,  July 
Jan,  July 
May,  Nov 
Feb,  Aug 
Jan,  July 
Mar,  Sept 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
Feb,  Aug 
May,  Nov 
Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Mar,  Sept 


Jan,  July 
Jan,  July 
Aug,  Feb 
Jan.  July 
Mar,  Sept 
Feb,  Aug 

April 
Apl,  Oct 
Jan,  July 
Jan,  July 
Feb,  Aug 
June,  Dec 

Sept. 
Feb,  Aug 
Jun,  Dec 

May 
Jan, July 
Jan,  July 

July 
June,  De* 
Feb,  Aug 

Jun, Dec 
Feb,  Aug 
Apl,  Oct 
Mar,  July 
Jan,  July 
May,  Aug 
May,  Aug 
June,  Dec 
June,  Dec 


Fb,My,Aug,N 

Fb,My,Aue,N 

Ja.Ap,Jly,0 

May,  Nov 


Jn.Ap.Jly.O 

J.i,My,Jly,0 

Ja.My,Jly.O 

M.iy,  Nov 

Feb.  Aug 

J.i.Ap.Jly.O 

J.i.  My.  Jly 

May,  Nov 

April 

July 

May,  Nov 

May,  Nov 

V1r,Jly.0.Dee 

June.  Dec 

May,  Nov 

Nov 
Apl,  Oct 
Jan,  July 
Jan,  July 
Apl.  Oct 
J. in,  July 
Jan,  July 

Sp,Dc,Mr,Jn 
Sp.Dc,Mr,Jn 
l«,Apl,Ily,0 
j»  Apl,Jly.O 
Apl,  Oct 

Mar,  Sept 
Jun,  Doc 

J.in,  July 
May,  Nov. 
Mar,  Sep 
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NOT'E  S 


The  Kelvin  Lecture- 

Last  week  the  eighth  Kelvin  leclure  was  delivered  before 
the  In.stitution  of  Electrical  Engineers,  the  lecturer  on  this 
occasion  being  Dr.  Alexander  Russell.  From  the  abstract 
which  we  give  on  another  page  it  will  be  seen  that  Dr.  Russell 
covered  a  wide  range  of  topics.  Not  the  least  interesting  were 
the  notes  on  Kelvin's  early  training.  It  must  have  been  a 
strange  experience  to  know  a  boy  whose  brain  developed  so 
rapidly  that  he  matriculated  at  the  age  of  10  and  was  to  all 
intents  and  purposes  a  graduate  at  11.  Yet  Kelvin  did  not 
show  al)normal  mental- activity  at  the  e.xpense  of  physical 
development,  as  may  be  seen  by  the  fact  that  he  won  the 
Cohtuhouu  Sculls  at  Cambridge  and  b}-his  practical  love  of 
yacliting.  Dr.  Russell  is  one  of  the  few  who,  ?s  an  old  pupil, 
can  speak  of  Kiolvin's  teaching.  It  is  evident.  th?t  this  teach- 
ing, although  doubtless  above  the  heads  <  f  many  in  his  classes, 
was  marked  by  that  enthusiasm  which  is  so  essential  to  the 
teacher  who  is  to  make. a  lasting  impression  on  his  pupils. 
The  youthful  mind  is  pa-ticularly  susceptible  to  tlie  attitude 
of  his  teacher  in  dealing  with  research,  and  we  fear  that  this 
attitude  in  some  teachers  is  enough  to  slide  +he  scientific 
iinaginalicn  in  these  around  them,  and  to  bring  about  a  feeling 
tha'!  progress  in  scientific  thought  is  besc  left  alone. 


The  Raw  Materials  Situation  in  America. 

In  a  recent  address  before  the  Association  of  Kdison  Illu- 
minating Engineers,  Mr.  Guy  K.  Tr  vv,  the  cluiirniiin  of  the 


Board  of  the  Westinghouse  Electric  &  Mfg.  Co.,  gave  an 
analysis  of  the  electrical  manufacturing  situation.  From  this 
it  would  appear  that  in  America  the  question  cf  raw  materials 
is  very  acute.  In  the  case  of  steel,  Mr.  Tripp  relates  how  in 
Ji;ly,  1915,  promises  cf  delivery  were  for  30  to  60  days  after 
placing  of  orders,  and  states  that  it  has  only  been  by  constant 
pressure  that  they  have  been  able  to  get  material  ordered  as 
long  ago  as  October  and  November,  1915  ;  some  of  it  was 
received  in  July  this  year  and  some  has  not  yet  been  shipped. 
The  copper  situation  is  very  .similar  to  the  steel.  At  the 
beginning  of  January  one  of  the  largest  copper  manufacturers 
in  America  issued  a  statement  as  follows  : — 

■■  Any  orders  received  by  us  are  accepted  only  on  the  basis 
that  they  are  not  subject  so  cancellation,  and,  in  addition,  they 
will  be  filled  as  soon  as  conditions  will  permit ;  and,  further- 
more, that  these  orders  will  have  to  be  on  our  book  30  days 
before  we  will  even  give  you  any  information  as  to  when  you 
can  expect  the  material." 

We  agree  with  Mr.  Tripp  that  such  a  condition  of  affairs  makes 
the  stockkeeper's  job  one  of  some  magnitude.  Alummium  is 
little  better  than  copper,  six  months  being  required  for  the 
deliver}'  of  sheets,  meter  discs  and  covers. 


The  Munition  Worker  and  "Sacrifice." 

Lakt  week  the  Minister  of  Muuititius  is  reported  to  have 
said,  ""  We  shall  have  to  make  more  and  more  demands  upon 
those  who  are  not  at  present  engaged  in  work  of  war  impor- 
_  tance.  We  shall  have  to  ask  those  meligible  for  military 
service  to  come  to  the  munition  factories,  making  sacrifices 
comparable  to  (the  sacrifices  made  by)  those  who  arc  already 
theie  with  the  one  purpose  of  arming  and  equipping  those  who 
are  going  in  streams  to  the  battlefields."  The  meaning  is  a 
little  obscure,  but  we  take  it  that  Mr.  Montagu  intends  to 
convey  the  impression  that  the  majority  of  the  1,850,000  men 
and  the  growing  regiment  of  100,000  women  have  made 
sacrifices.  If  this  be  so  we  challenge  the  accuracy  of  the 
statement.  We  go  further,  and  state  that  the  vast  majority 
of  men  and  women  engaged  in  the  manufacture  of  munitions 
are  drawing  considerably  higher  wages  than  they  did  before 
the  war.  Perhaps  by  "  sacrifice  "  Mr.  Mont,a.gij  means  the 
doing  of  something  by  those  who  in  the  past  have  done 
nothing.  In  our  opinion  this  is  sacrifice  of  a  negative  kind. 
If  the  pay  sheets  are  taken  as  evidejice  of  the  sacrifice  that  is 
being  made  by  the  munition  worker,  we  say  deliberately  thai 
ere  we  are  in  a  position  to  dictate  peace,  sacrifices  of  a  very 
different  kind  will  be  demanded  of  our  people.  For  a  Minister 
to  speak  of  the  sacrifice  of  a  class  which  has  made  none  is  to 
insiUt  the  dependents  of  those  who  have  made  a  real  sacrifice. 
The  sacrifices  of  the  munition  worker  under  existing  conditions 
are  on  a  par  witiv  tho.se  that  have  been  made  I)y  the  munition 
niiiker,  ami  amount  to  nothing  more  than  the  loss  of  sleep  and 
leisure  for  considerable  financial  gain.  Our  idea  of  sacrifice  is 
that  every  able-bodied  memlier  of  the  community  should  at 
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this  time  work  for  the  State  on  the  same  terms  as  those  offered 
to  the  soldier— namely,  a  shOling  a  day.  To  talk  less  of 
patriotism  and  to  be  mere  patriotic  is  a  lesson  which  90  per 
cent,  of  the  community  have  yet  to  learn.  When  concerns 
which  were  semi-ljankrupt  in  pre-war  days  are  allowed  by  the 
State  to  declare  enormous  dividends  as  the  result  of  the  war, 
we  marvel  at  the  temerity  of  any  one  wasting  time  by  talking 
of  more  sacrifice. 


Selling  Organisation. 

In  our  present  issue  we  publish  the  last  of  three  valuable 
Papers  on  •'  Works  Organisation."  The  first  of  this  series 
dealt  with  manufacturing  organisation,  the  second  with 
financial  organisation  and  the  present  article  discusses  the 
selling  organisation.  We  think  there  is  a  tendency  for  the 
purely  technical  engineer  to  look  down  upon  the  selling 
engineer  as  a  man  who  is  concerned  with  selling  and  very  little 
else.  Tliis,  however,  is  a  mistake  ;  or  perhaps  it  would  be 
more  correct  to  say  that  the  selling  engineer  should  not  (as  too 
often  hitherto)  be  merely  a  man  who  is  concerned  simply  with 
the  selling  side  of  the  business.  It  is  probably  due  to  this 
mistake  that  we  are  behind  our  Continental  and  .American 
competitors  in  this  branch  of  work.  There  is  nothing  more 
disappointing  to  the  technical  purchaser  than  to  come  across 
a  salesman  who  knows  nothing  worth  speaking  of  in  regard 
to  the  technical  qualities  of  the  plant  he  is  selling.  The  selling 
enginpcr  should  be  able  to  discuss  the  technical  advantages  of 
his  plant  to  the  fullest  possible  extent.  It  is  no  doubt  an 
appreciation  of  this  fact  that  has  led  to  salesmanship  being 
regarded  as  a  science  in  the  United  States,  and  we  do  not  doubt 
that  Mr.  G.  H.  Twerdell  is  right  in  his  view  that  if  we  are  to 
depose  the  Hermans  commercially  after  the  war  we  must 
radically  improve  our  methods  of  selling.  If  we  accept  the 
principle  that  a  selling  engineer  should  be  an  engineer  first 
and  .salesman  after,  then  it  follows  as  a  matter  of  course  that 
the  training  of  the  selling  engineer  should  be  thoroughly 
technical  at  the  scart :  and  not  only  so,  but  that  he  .should 
maintain  his  technical  k-nowledge  at  such  a  level  as  to  be  fully 
acijuainted  with  the  various  advances  that  are  contmually 
being  made.  It  is  for  this  reason  that  the  cheap  but  foolish 
method  of  appointing  numerous  agents,  and  regarding  these 
aK  a  MuliHtitute  for  a  selling  organisation,  can  only  lead  to  un- 
.Hati«factoiy  results  when  in  competition  with  selling  engineers 
who  k'lnw  .'ill  tlif  t.-rluii'iil  details  of  ttw'  plant  tlicv  liavp  to  sell. 


miles,  and  during  the  24  hours  .several  thousand  vehicles  will 
pass  along  an  insignificant  road  of,  perhaps,  15  ft.  to  18  ft.  in 
width.  The  maintenance  of  the  roads  is  a  matter  of  vital 
importance,  and  it  would  be  regrettable  if  rap'd  movement  of 
tha  armies  in  the  field  was  impossible  on  account  of  the  bad 
state  of  the  roads.  One  naturally  imagines  that  such  a  ques- 
tion will  be  uppermost  in  the  minds  of  the  engineers,  but 
events  have  shown  that  this  does  not  necessarily  follow. 
Otherwise  hew  can  one  explain  why  our  men  were  allowed  to 
be  short  of  ammunition  of  the  right  kind  duruig  the  first  12 
months  of  war  ?  Road-making  and  a  score  of  other  engineer- 
ing matters  are  as  important  as  shells,  and  for  this  reason  we 
say  it  would  be  useful  to  have  the  opmions  of  the  civilian 
engineers.  Failmg  this  we  imagine  that  eminent  civilian 
engineers  will  be  hurriedly  drafted  into  the  Army  in  the  near 
future  to  make  good  deficiencies  which  ought  never  to  have 
occurred. 


Mobilise  the   Engineers. 

Tt  in  probably  the  worry  and  stress  of  the  last  two  years  that 
account  for  the  growing  irritation  of  men  and  women  against 
thow  in  authority  r.ver  them.  Not  without  reason  the  man 
in  the  Htrect  fee1n  that  those  in  authority  have  been  guilty  of 
lack  of  foreHijjht  in  mo.st  things  connected  with  the  war.  AVhcn 
thinRH  go  wrong,  and  the  incompetontB  introduce  the  word 
"  Kfinihle  "  in  connection  with  casualty  lists,  no  wonder  the 
plain  man  begins  t(.  be  worried.  The  glowing  accounts  of  the 
State-condncted  toiirB  to  the  front  which  fill  the  columns  <)f  the 
daily  yvf"  are  for  the  most  part  thi'  work  of  jounuilists  who 
hnvc  not  the  ability  to  understand  any  of  the  details  connected 
with  the  war.  Kven  if  thev  had  the  ability  we  verj'  much 
f|iieMti<iri  whether  they  wr.nM  be  nllowed  U)  criticise  anjt"  of  the 
arrangem-ntii.  It  would  be  more  satisfactory  in  every  way  to 
invite  repreHentfttives  of  the  several  engineering  institutions 
to  take  part  in  these  State-aided  tours.  Not  only  would  we 
give  civilian  enRineers  tlie  privilege  of  inspecting  the  work  of 

the  Roval  Knirineers.  but  we  would  invite  criticism,  not  neces- 
sariiv  for  publication,  upon  the  work.  The  roads  in  the 
S<imnie  area  inav  be  taken  as  an  example,  The  roads  used 
for  military  purposes  will  have  a  total  length  of  several  hundred 


Sand  Test  for  Detonators.^The  "  Colliery  Guardian  "' 
describes  a  new  form  of  test  for  detonators,  ordinary  and 
electric.  The  charge  is  embodied  in  a  bomb  of  suitable  con- 
struction and  is  fitted  into  a  mass  of  100  grammes  of  standard 
sand.  After  the  explosion  the  sand  is  passed  through  a  series 
of  small  meshes  and  tlie  degree  of  pulverisation  is  taken  as  an 
index  of  tlie  detonating  power. 

Arctic  Copper  Deposits. — Dr.  R.  M.  Anderson,  who  has 
recently  returned  from  an  inspection  of  Arctic  copjjer  deposits 
for  the  Canadian  Government,  reports  that  vast  areas  rich  in 
copper  occur  near  Coronation  Gulf  and  Bathurst  Inlet,  some 
of  the  seams  in  the  lava  being  filled  with  pure  copper.  It  is 
possible  that  these  deposits  could  be  rendered  accessible  by 
building  a  railroad  from  the  Mackenzie  River,  which  is  navigable 
for  five  months  in  the  year,  to  Great  Bear  Lake,  and  a  further 
railroad  from  thence >on wards. 

Electric  Light  Signals  on  American  Railways. — An 
interestmg  feature  m  connection  with  tlie  electrification  of  440 
miles.of  the  Chicago,  Milwaukee  and  St.  Paul  Railroad,  U.S.A., 
is  the  iise  of  light  signals  both  by  day  and  by  night.  The  . 
installation,  when  complete,  will  be  the  longest  single  line  of 
light  signals  made.  The  signals  are  of  the  three-light  (red, 
green  and  white)  type,  and  will  render  tlie  ordmary  semaphore 
methods  unnecessary.  The  range  of  the  lights  in  the  daytime 
is  given  :is  2.000  ft   to  3,000  ft. 

Standardisation  of  Carbon  Electrodes  for  Furnaces.  It 
appear.s  that  as  a  result  of  war  conditions  in  tJermaiiy  carbon 
electrodes  for  furnaces  are  now  bemg  standardised.  Accordmg 
to  the  new  rules  round  carbons  for  steel  furnaces  are  to  be  made 
in  sizes  varying  in  thickness  from  100  mm.  upwards  by  steps 
of  25  mm.,  the  tolerance  varymg  from  .3  mm.  to  6  mm.  accord- 
ing to  size.  For  rectangular  electrodes  used  with  other  kinds 
of  funiiices  a  standard  si/.c  of  MO  mm.  square  is  ])roposed.  For 
the  time  being  the  standard  lenf;tli  is  fixed  at  2  met  res.  but  all 
lengths  may  be  valued  in  multiples  of  20  mm.  Tables  for 
dimensions  of  threads  are  under  consideration. 
Electrical  Indication  of  Saline  Impurities  in  Feed  Water. 

Ill  thi-  "  Ciillicrv  (iiiaiiliiin."  :i  iv<riit  putriil  coxcring  ;'ii  iii- 
ventiiiii  for  detecting  tlie  ])reseiice  of  small  saline  iiiijmrities 
in  feed  water  is  described.  A  cell,  in  which  the  water  to  be 
tested  forms  the  electrolyte,  is  placed  in  series  with  an  incan- 
descent lamj)  and  connected  to  the  electrical  siipiily.  II  the 
licpiid  is  pure  no  ai)]ireciuble  current  will  flow  and  t  In'  ljiiii|>  will 
not  light.  Mut.  the  jireseiice  of  small  (piautities  of  saline  ini- 
])urities  renders  the  liquid  conducting  and  a  current  passes, 
causing  the  lani]>  liluiiient  to  glow  red.  A  further  indication 
is  atlorded  by  u  voltmeter  placed  across  the  lenninals  of  the 
cell.  With  u  jinicticiilly  pure  electrolyte  this  will  read  only 
slightly  below  the  sujijilv  voltage.  Hut  US  the  impurity  in- 
creases the  diminishing  resislunce  of  t  he  cell  causes  the  reading 
of  the  instrmiient  to  fall  st.eadily,  thus  fuinisliing  another  indi- 
cation of  the  aiiirnint  of  impurity  ]>resent. 
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The  Late  Sir  William  Ramsay.  -  In  addition  to  the  movo- 
mcnt  srt  (lu  loot  in  London  to  conunoniorate  in  a  suitable  way 
the  late  Sir  'William  Ramsay's  connection  with  University 
College,  a  committee  has  also  been  formed  with  a  similar  object 
in  the  city  of  Glasgow,  where  Sir  William  Ramsay  was  born 
and  educated.  It  is  not  3'ct  decided  what  form  the  memorial 
will  take. 

Telegrams  by  Telephone. — Tlie  Post  Office  are  asking  those 
who  desire  to  tcli"j^rii])li  to  friends  who  are  on  the  telephone  to 
give  instructions  for  tlie  message  to  be  telephoned  to  the 
recipient  mstead  of  delivered  by  hand.  Delivery  by  mes- 
senger is  becoming  increasingly  difficult  on  account  of  the 
shortage  of  boy  labour.  After  the  despatch  of  a  "  phone- 
gram  "  confirmatory  copies  of  the  message  can  be  sent  by  post. 

Export  of  Swiss  Electric  Energy. — "  Ergijieering  "  reports 
that,  according  to  recent  statistics,  the  Swiss  Diet  has,  during 
1914  and  1915,  granted  five  concessions  for  the  export  of  elec- 
tricity, of  which  three  refer  to  Germany,  with  an  aggregate  of 
15,015  kw.  ;  one  refers  to  France,  with  an  aggregate  of 
10,000  kw.  ;  one  refers  to  Liechtenstein,  with  an  aggregate  of 
200  kw.  The  latter  was  for  a  period  of  three  years.  Of  the 
others,  one  was  for  15  years  and  the  other  for  20  years. 

Women  in  Engineering. — The  Mmistiy  of  Munitions  is 
making  a  special  appeal  to  university  women  and  other  women 
with  a  good  education  to  join  classes  for  training  in  skilled 
branches  of  engineering  work.  Classes  are  being  opened  in 
London,  and  the  complete  course  lasts  from  eight  to  nine 
weeks.  To  those  who  pass  a  preliminary  test  at  the  end  of  a 
fortnight  or  three  weeks  a  maintenance  allowance  wiU  be  paid 
for  the  remainder  of  the  course,  and  when  proficiency  is 
attained  a  minimum  wage  of  £2  a  week  may  be  expected. 

Electrification  of  WooL — A  discovery  of  some  scientific  inter- 
est is  announced  iiy  Dr.  S.  A.  Shorter,  of  Leeds  LTniversity,  who 
has  been  working  on  the  electrification  of  fibres.  Hitherto  it 
has  been  generally  assumed  that  such  electrification,  whicli  is 
a  source  of  trouble  in  textile  processes,  is  due  to  friction.  Dr. 
Shorter  has  established  the  fact  that  electricity  can  be  evolved 
as  a  result  of  drying,  accompanied  by  a  subsequent  lowering 
of  the  temperature.  Among  the  suggested  methods  of  getting 
rid  of  such  electrification  are  the  use  of  metallic  discharging 
points  or  of  ultra-violet  light.  The  humidification  of  the 
atmosphere  has  also  a  beneficial  effect. 

Wolfram  Ores  for  High-Speed  Steel.— It  is  s(ated  that 
8_  square  miles  of  Wolfram-bearing  ore  have  been  located  at 
Hatch's  Creek,  Northern  Territory  (Australia).  Developments 
in  this  direction  in  Australia  will  be  watched  with  close  interest 
in  view  of  the  fact  that  previous  to  the  war  the  extraction  of 
tungsten  from  wolfram  ore  formed  an  important  German 
monopoly.  The  High-Speed  Steel  Alloys  Co.,  established  at 
Widnes  by  31  firms  mtcrested  in  the  makuig  of  high-speed 
steel,  is  already  producmg  an  article  claimed  to  be  superior  to 
the  best  German  material,  and  is  keepii:g  in  close  touch  with 
Australia  and  other  parts  of  the  world  where  tungsten-bearing 
ore  is  bcir^g  discovered. 

Use  of  Electricity  on  Zeppelins. — According  to  "  L'lndus- 

trie  Kleciii(jue,"  there  is  reason  lor  thinldng  that  the  Zeppelins 
now  make  use  of  a  "  fish-shaped  "  aluminium  basket,  sus- 
pended at  a  distance  of  1,000  metres  frcm  the  vessel  and 
carrying  an  observer.  -The  basket  is  furnished  with  electric 
light,  U:d  from  a  small  baiter}'  of  accumulators,  ai.dthe  observer 
is  ill  telephoiiic  communication  with  the  ZepiJeUn.  In  this  way 
it  is  often  possible  to  arrange  between  the  observation  car  and 
the  vessel  a  screen  of  clouds  which  hides  the  latter  from  view. 
The  dropping  of  bombs  is  directed  by  the  observer  who  cannot 
be  seen  from  below.  The  Zeppelin  itself  is  electrically  lighted 
throughout  and  e(|uij!ped  with  a  wireless  receiving  station. 

Paris  Lighted  by  Candles.  .\  drastic  Lighting  Order  has 
ju.st  heon  aiii-ounced  in  I'aris.  As  a  measure  of  war  economy, 
and  with  a  view  to  achieving  a  saving  in  coal  and  fuel,  it  is 
decreed  that  in  future  shops  must  not  be  lighted  after  six 


o  clock  by  gas,  electricity,  petroleum  or  spirit.  An  exception 
IS  to  be  made  m  the  case  of  shops  dealing  in  foodstuffs,  drug- 
gists, hairdressers  and  tobacco  dealers.  Shops  are  not  com- 
pelled to  close  at  six  o'clock,  but  after  this  hour  thev  must  find 
other  means  of  lighting,  such  as  candles  or  acetylene.  The 
hours  of  hghtmg  of  theatres  and  other  places  of  amusement 
are  unaltered,  but  all  such  establishments  will  have  to  close 
one  day  a  week.  It  is  also  contemplated  that  cafes  and 
restaurants  will  close  m  future  at  9.30  in  the  evening. 

Power  from  Tidal  Currents  in  the  Bay  of  Pundy.    The 

chief  difficulty  involved  m  schemes  for  utilising  tidal  ]K)wer 
to  generate  electricity  is  connected  with  the  periodic  variations 
in  the  head  of  water  available,  making  it  necessary  to  employ 
huge  storage  reservoirs.  In  exceptional  cases,  however, 
strong  tidal  currents  make  the  scheme  more  feasible,  and  a 
case  in  point  appears  to  be  presented  by  the  Bay  of  Fimdy, 
separating  the  provinces  of  New  Brunswick  and  Nova  Scotik. 
Here  the  tides  are  said  to  be  higher  than  anywhere  else  in  the 
world,  at  certain  points  reaching  a  height  of  50  ft.,  and  the 
peculiar  formation  of  a  neck  of  land  known  as  Cape  Split  gives 
rise  to  exceediiigly  swift  currents.  It  is  hoped,  according  to 
the  "  Journal  of  the  Royal  Society  of  Arts,"  to  promote  a  big 
power  scheme  in  this  locality,  where,  within  a  radius  of  100 
miles,  there  is  an  urban  population  exceeding  that  of  any 
Canadian  city  except  Montreal.  The  scheme  will  utilise  tlie 
strong  tidal  currents  rather  than  a  fall  of  water,  the  only 
storage  rec^uired  being  during  the  short  periods  every  24  hours 
when  the  tidal  flow  ceases. 

German  Plant  in  South  Africa. — Some  notes  on  German 
electric  power  plant  in  South  Africa,  taken  from  a  recent 
address  on  ""  The  Power  Supply  of  the  Rand,"  by  the  president 
of  the  South  African  Institution  of  Engineers,  appeared  in  the 
Board  of  Trade  "'  Journal  "'  for  November  6th  : — 

Bi'itish  engineers,  the  President  said,  are  no  le.ss  slcilful  than  their 
German  competitors,  and,  in  his  e.rperience,  the  merits  of  German 
design  have  often  been  considerably  over-rated.  German  plant  in  South 
Africa  has  often  been  hopeless  when  viewed  from  a  pi'actical  standpoint. 
The  winding  of  a  large  alternator,  for  example,  is  complicated  enor- 
mously merely  to  gain  some  slight  benefit  in  rating,  but  at  the  sacrifice 
of  features  which  are  infinitely  more  valuable  to  those  who  will  operate 
and  maintain  the  finished  machine.  Six  4,000  k.v.a.  alternators  made 
by  a  German  firm  had  to  bo  entirely  re-wound,  and  seven  12,000  k.v.a. 
alternators  (including  a  spare  stator)  had  to  be  entirjly  rd- jointed.  The 
smaller  machines  were  originally  wound  for  10,000  volts,  so  as  to  avoid 
the  use  of  step-up  transformers,  and  the  design  of  these  high-tension 
windings  was  totally  inadequate.  Lightning  made  short  shrift  of  them, 
but  in  any  event  their  life  could  not  have  exceeded  a  few  years.  On  the 
largest  sets  the  joints  between  slot  bars  and  end  connections  overheated 
very  soon  after  the  machines  went  into  cominission,  and  caused  a  long 
succession  of  serious  and  expensive  breakdowns.  The  design  of  these 
joints  had  to  be  radically  modified,  involving  a  most  tedious  and  costly 
programme  of  work.  Numbers  of  sub-station  transformers  of  1,000  and 
oOOk.v.a.  capacity,  made  by  the  same  fii'm,  proved  incapable  of  standing 
the  stresses  imposed  at  times  of  fault  on  consumers' circuits.  The  method 
of  clamping  the  coils  had  to  be  entiicly  re  designed.  The  high-tcn.sion 
switchgear  for  40,000,  20,000  ar.d  10,000  volts  proved  lamentably 
deficient.  It  is  quite  clear  that  in  those  days  this  firm  knew  very  little 
indeed  about  the  design  of  high-tension  switchgear  for  large  systems. 
They  were  quite  satisfied  to  proportion  up  the  dimensions  of  a  low- 
tension  switch.  When  asked  to  advise  on  the  problem  of  lightning  pro- 
tection, exjwrts  (so-called)  were  sent  out  by  the  German  firm  tn  report, 
but  despite  all  their  theoretical  argument  nothing  of  practical  value  was 
produced.  Although  the  turbines  were  a  good  job  in  many  respects. 
hcavj-  maintenance  charges  were  incurred  on  account  of  defective 
blading.  The  steam  pipes,  valves  and  lagging  were  a  most  shiddy  job. 
The  flanges  on  the  steam  pipes  were  expanded  on  without  riveting,  and 
a  serious  aceklept  was  but  narrowly  averted  at  one  power  station  due 
to  the  expansion  and  consequent  withdrawal  of  one  cf  these  Hangcs,  It 
has  been  necessary  to  re-expand  and  rivet-on  every  flange  of  every  stcim 
pipe  at  two  power  stations,  and  the  whole  of  tlio  lagging,  whicli  had 
begun  to  bieakaway  before  the  pipes  were  dismantled,  had  to  bescriiifijcd 
and  replaced  by  material  of  better  quality.  Seven  12.000  k.v.e.  three- 
phase  transformers  made  by  another  German  firm  had  to  be  entirely 
re-wound.  The  original  windings  were  deficient  in  insulation,  and  the 
surface  of  the  copi)or  conductors  h>d  been  binned  during  the  process. 
The  President  of  the  In.stitution  added  that,  while  he  was  quite  ready 
to  admit  the  merit  of  mueh  of  the  German  workmanship  anil  desien, 
and  while  ho  could  not  but  admire  the  organising  power  displayed  by 
German  concerns,  he  did  not  think  they  have  reason  to  ba  proud  of  the 
record  of  the  plant  they  have  installed  in  South  Africa.  It  is  quite 
certain  that  leading  consulting  engineers  and  manufacturers  in  tho 
United  Kingdom  would  have  avoided  many  of  the  mistakes  which  South 
African  power  companies  have  hael  to  correct. 
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OBITUARY. 


Prof.  H.  M.  Waynfokth.— By  the  death  of  Prof.  H.  M.  Wa.^•nfoI■th, 
until  recently  Professor  of  Engineering  in  King's  College  (London), 
Engineering  "teaching  has  suffered  a  great  loss.  As  stated  in  our  last 
issue.  Prof.  \Va\-nforth  died  on  the  5th  inst.  after  a  long  illness. 

Prof.  Wavnforth,  who  wa.s  bom  in  1867,  was  educated  at  the  Haber- 
dashers' School,  and  at  the  Finsbury  Technical  College,  his  apprentice- 
ships being  served  at  Messrs.  Bennett  &.  Sons.  He  was  assistant  to  Prof. 
Perrv  at  Finsbury  for  some  time,  after  which  he  went  to  Mason's  College, 
Birmingham,  as  demonstrator  in  engineermg.  In  1896  he  left  Mason's 
College  to  join  the  engineering  staff  of  King's  College.  He  was  appointed 
assistant  professor  of  engineering  in  1902  and  University  Professor  in 
1912.  His  work  for  engineering  teaching  in  the  University  of  London 
was  most  valuable  and  important.  The  present  syllabus  for  the  B.Sc. 
degree  in  Engineering,  especially  in  Theory  of  Structures,  Strength  of 
Materials  and  Theory  of  Machines,  owes  much  to  his  energy  and  pro- 
fessional ability.  An  eminently  practical  man,  he  laboured  assiduously 
to  keep  the  syllabus  as  practical  as  possible,  and  at  the  same  time  to 
maintain  a  high  standard  of  academic  attainment.  He  was  for  many 
years  chairman  of  examiners  for  the  degree  of  B.Sc.  (Eng.  of  the  Univer- 
sity of  London).  He  did  a  good  deal  of  original  work  on  the  testing:  of 
materials,  but  it  will  be  as  a  great  teacher  that  he  will  be  best  remembered. 
His  lectures  at  King's  College  were  marked  by  great  freshness  and 
vigoiu',  and  his  breadth  of  mind  and  cordial  sympathy  endeared  him  to 
all  his  students.  His  loss  will  be  felt  by  his  old  colleagues  at  King's 
College  and  in  the  University  of  London,  but  he  will  be  especially  mourned 
by  the  large  nmnber  of  King's  men  who  now,  on  many  battle  fronts  and 
in  the  Grand  Fleet,  are  applying  the  principles  he  taught  so  well  to  the 
engineering  problems  of  the  war. 


PERSONAL. 


We  understand  that  Mr.  W.  H.  Allen,  for  a  number  of  years 
borough  electrical  engineer  at  Loughborough,  has  joined  the  firm  of 
Chance  &  Hunt  (Ltd.),  Oldbury,  to  act  as  advisory  electrical  engi- 
neer for  the  works  at  Oldbury.  and  in  other  parts  of  the  country. 
Messrs.  enhance  &  Hunt  are  particularly  interested  in  the  application 
of  electric  power  on  a  considerable  scale  to  chemical  production,  and 
it  is  in  connection  with  this  department  that  Mr.  Allen's  services  have 
been  engaged. 

At  the  meeting  of  the  Marylebone  (London)  Council  yesterday 
(Thiirs<lay)  the  Electric  Sup])ly  Committee  recommended  that  the 
resignatifjn  of  Mr.  T.  K.  Richardson,  station  superintendent,  be  ac- 
cepted as  from  l^cc.  .'Jl  next.  Mr.  Richardson  has  been  on  sick  leave 
for  Hume  inonths,  and  we  regret  to  leam  that  the  heart  disease  from 
which  ho  Ik  suffering  is  considered  by  the  Council's  medical  adviser 
to  be  of  a  permanent  character. 

Mr.  H.  H.  Holmes,  sales  manager  of  the  Marylebone  (London)  elec- 
tric supply  department,  has  been  offered  an  /Vrmj'  appointment,  v.ith 
a  commission,  and  he  has  to  report  for  duty  on  Monday  ne.\t. 

Mr.  F.  W.  Mozley,  sin  of  Atr.  H.  Mozley,  Burnley  tramways 
manag'T,  has  been  gazetted  second-lieutenant. 

RovAi,  E.NoiNEBR.s  (T.F.). — The  follbwihg  appointments  have 
been  made  :  — 

I»ndon  Electrical  Engineers  :  Sec.-Licut.  (temp,  lieut.)  R.  H.  Smith 
(from  O.T.C.  unattached  list.T.F.)  to  bcscc-licut.  (from  Aug.  23  instead, 
of  an  111)1  ificd  in  tlic  "  London  Gazette  "  of  Oct.  24). 

Tyne  KIcctricul  Kngiiucrs  :  Lieut,  (temp,  capt.)  C.  M.  Ompbell  to  bo 
temp.  miij.  ;  Sei'.Licuts.  (temp,  liouts.)  H.  0.  Ilogormm,  H.  Sherlock, 
<;.  K.  H'oit.  J>.  MylcH,  V.  B.  C.  Sutthery,  T.  T.  Tucker,  \V.  H.  .himos, 
.).  Iviwlh  T,  J{.  H.  KoiikHbv  to  \x!  temp.  captainB  ;  Sec-LieutH.  H.  (i, 
(Jnmpbi-ll,  K.  V.  Baldwin,  E.  Hiirrison,  0.  W.  E.  Iledley,  W.  W.  Wilson 
<;.  B.  S.  .Mil  klam,  W.  Fox,  .).  B.  .Murray,  C.  (inilmm,  J.  L.  Uatey,  I).  F. 
IJiiiw,  A.  S.  iSurdia,  J.  R.  T.  Emerson  and  F.  T.  Hamilton  to  ho  temp. 
liiiitcnniilR. 

LaW  AH  HuNUUBB. — Sorgt.  Burt,  a  fonner  employee  of  the  Accringtoti 
Kli-(triiily|NSorkii,  and  Scrgt.  .1.  W.  Wood  (R.  A.M.  C.),  of  Marylilnmi- 
electricity  di-|>artmi-iil,  have  liem  awarded  the  IJ.C.M. 


APPOINTMENTS  VACANT  AND  FILLED. 


A  London  electric  supply  company  advertises  for  an  assistant 
engineer  to  take  charge  of  a  watch  at  one  of  its  stations. 

Mr.  Charles  Feiuier,  princijjal  of  Ballarat  School  of  Mines,  has  been 
appointed  superintendent  of  technical  education  in  South  Australia 
at  a  salary  of  £600  a  year.  The  position  has  recently  been  created 
under  the  South  Australian  Education  Act. 


f.  A.j<rinci|i«l  and  seiretiiry  Is  re(|iiired  for  the  Technical  Sclmol, 
Lliri(nn.  S'li/iry  £2(K».  Ap|ilicutioiiH  lo  the  Acting  Secretar.N-  by 
tioiin_.Viiv.  21. 

'I'lic  iMliNon  Hwnn  Klei-lrir  Co.  (Ltd.)  are  inviting  nppliciilloni  fur 
the  |HiNitii>ii  of  rniintiitcrof  Ihi-ii  lam[i  workii  lit  PonderM  Kiid.  .\ppli 
cnnlH  must  hive  llinriiimli  kiiiiMJcdge  of  the  various  procesnw  of 
nintiuficlurc  of  drawn  wire  lampH  and  lie  cMicient  manugurH  and 
...L  111  "M.  A|iplir(ition>i  to  Ihc  Chuirmiin  of  the  ccimpiiny.  I2:t, 
Vi  .  ri  Viclor'a  Htrciit,  Ix'iilon,  K.C.     Set  nn  tulvtrlinem'Kl. 


mSTITUTIONS  AND  SOCIETIES. 


Institute  of  Radio  Engineers  (New  York). — A  meeting  of  the 
institute  was  held  on  the  1st  inst.,  when  a  Paper  by  Messrs.  Bowden 
Washington  and  T.  H.  Boyster  on  "  A  Determination  of  the  Energy 
Losses  in  a  Radio  Telegraph  Transmitter"  was  read. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Nov.  17th  (today). 

Institution  of  Mechajjical  Engineers. 
6 p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 
Westminster.     Report  of  the  Hardness  Tests  Research  Com- 
mittee. 
SATURDAY,  Nov.  ISth. 

Association  of  Mining  Electrical  Encjinebks. 
(Notts  and  Derbyshire  Branch.) 
S.-W  p.m.     At  University  College,  Nottingham.     Paper  on  "Some 
Electrical   Troubles    and    their   Remedies,"    by    Mr.    Thomas 
Anderson. 

Bikmingham  and  District  Club. 
7 p.m.     At    the    Swan    Hotel,    New-street,    Birmingham.     Paper 
entitled  "  Notes  on  the  Export  to  the  Far  East,"  by  Mr.  W.  G.  L. 
Riddle. 
MONDAY,  Nov.  20tn. 

Electro-Harmonic  Society. 
6.15  p.m.     At    the    Holborn    Restaurant    (King's    Hall).     Ladies' 
Night. 
WEDNESDAY,  Nov.  22nd. 

Royal  Society  of  Arts. 
'4.30  p.m.     Paper  on  '"  The  Economic  Development  of  Russia  and 
Britain's  Share  Therein,"  by  Mr.  Leslie  Urquhart. 
THURSDAY,  Nov   23r(l. 

Institution  of  Electrical  Enqineers. 
S p.m.     At  the  Institution,  Victoria  Embankment.     Paper  by  Mr. 
J.   S.    Peck,  on   "  Tlio   Parallel  Operation  of  Electric  Power 
Stations." 
FRIDAY,  Nov.  24tll. 

Physical  Society. 
5  p.m.     At  the  Imperial  College  of  Science,  Imperial  Institute-road, 
S.  Kensington. 
The  Nobth-East  Coast  Institution  of  Enqineers  and  Shipbuilders- 
7.30  p.m.     At  Bolbec  Hall,  Newcastle-on-Tyne.     General  Meeting. 


1st  LONDON  ENOINEER  VOLUNTEERS. 

Officer  Commanding  Limit. -Colonel  C.  B.  Cl.\y,  V.D. 
Orders  for  the  Week  : — ■ 
Officer  for  the  Week.— Platoon  (Jommander  A.  Gerard. 
Next  for  Duty. — I'latoon  dimniander  W.  .J.  A.  Watkins. 
Monday,  Nov.  20.    -Tcchiiiial  for  Platoon   No.   9,  at  Regency -street ; 

Squad  and  Platoon  Drill.  I'latoon  No.   10  ;    Signalling  Class  ;    Re- 
cruits' Drill,  6.2.')  to  8  ;    Lectuiii  on  Ti'lcpliones,  7.30. 
Tuesday,  Nov.  21. — -School  of  Arms,  6  to  7  ;    Iy0(^tur(\  7.15,    "  S(|ua(l  and 

Platoon  Drill,"  Company  Comiuandei   Fleming. 
Wednesday,  Nov.  22.— InHtriictional  Class,  (i.  15;   Platoon  Drill,  Platoon 

No.  2. 
Tliiirsilav,  Nov.  23. — Platoon  Drill,  Platoon  No.  7  ;   Ambulance  Class  by 

M.(").,  0. 
Fridav,  Nov.  24.-  -Technical  for  I'latoon  No.  10,  Regency -street ;  Squad 

and  I'latoon  Drill,  No.  9  ;   Signalling  Cla,ss  ;    Recruits'  Drill,  6.25  to 

8.25;    lyDcluro  oil  Telcplumes.  7.ltO. 
Saturday,  Nov.  25.-  -Parade  2.20,  uiiiforin,  for  Inspi'cl  inn  hy  iho  ('minly 

•  'omniandant,  at  It.O.      As  a  full  muster  it  is  import  :in  I  i-m-i  y  mcniluir 

should  attend. 
Sumlay.    Nov.    26.    -KntrcnchiiiK   n(    (llfonl.      Parade    Victoria    (S.E. 

&'<'.   Illy.   Hooking  Oilier),  8.15  a.ni.      I 'iiiriMiu,  haversacks,  w.'tcr 

lioitle.H.      .Midday  ralioii.H  to  Iw  riuTii'il.      Railway  voihIu'in  will  bo 

pioviili-il. 
iMii«ki'lry.      For  all  ('ompanicK,  ko«  Notice  and  Tables  A  and  H  al  Ib-iiil- 

i|iiarterM. 
Nolc.     -UnleiMiotlierwiBt'  iinlifali'il,  all  drills.  &e.,  will  lake  |ila<f  iil  llrml- 

ipmrlcni. 
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AN  ARTIFICIAL  TRANSMISSION  LINE  WITH  ADJUST- 
ABLE LINE  CONSTANTS.* 


BY  C.   K.   MAC  XI 


H.  I!^KB.\^'K. 


W Summary. — A  description  is  given  of  an  artificial  transmission  line 
whirli  can  be  readily  adjusted  to  represent  200  miles  (321-86  km.)  of 
commercial  transmission  lines  of  any  spacing  up  to  a  maximum  of 
120  in.  (3  metres)  and  any  size  wire  u])  to  4/0  copper.  It  can  also  be 
made  to  correspond  to  aerial  or  cable  telcplionc  lines  and  to  power  cables. 
The  use  of  tlvis  type  of  line  in  laboratory  cour.'^es  on  transmission  line 
phenomena  is  illustrated  by  a  number  of  typical  experiments.  It  is 
shown  that  quantitative  data,  sufficiently  accurate  for  instructional  pur- 
poses, may  be  obtained  by  using  portable  voltmeters  and  ammeters  and 
by  the  oscillograph. 


fJt  has  been  proved  by  extended  research  that  actual  transmission 
line  phenomena  can  be  accurately  reproduced  in  the  laboratory, 
and  that  the  theoretical  equation.s  correctly  express  the  quantitative 
relations  between  the  line  constants,  voltages,  currents,  time  and 
space  phase  angles  and  other  factors  that  enter  in  the  general  trans- 
mis.sion  Ime  problem. 

nC  The  purpose  of  this  Paper  is  to  describe  the  design  and  construc- 
tion of  an  artificial  transmis.sion  line,  and  to  report  a  few  typical 
experiments.  The  line  consists  of  20  units  connected  in  series. 
Each  unit  is  complete  in  itself  and  represents  approximately  10 

,V2  V,  ,^ 

Vibrators   |]  []  .         Induction  Coils 


seen  by  comparmg  the  calculated  and  tlie  observed  values  in  several 
of  the  expariments  described  in  this  Paper.  The  instruments  used 
were  standard  voltmeters,  ammeters,  speed  indicators  and  a  three- 
element  oscillograph. 

V  Great  care  must  bo  exercised  in  keeping  the  frequency  constant 
tlii'oughout  each  test.  Slight  changes  in  frequency  will  cause  con- 
siderable changes  in  the  voltmeter  and  ammeter  readings. 
!*'•  Tyjncal  Experiments.— The  experimental  data  have  been  selected 
from  students'  laboratory  reports,  and  the  circuit  connections  are 
shown  in  Figs.  I,  8  and  15.  The  oscillograms  and  the  drawn  curves 
are  in  a  large  measure  self-explanatory.  In  all  cases  the  size  of  wire 
was  equivalent  to  No.  4/0  hard-dra-wn  copper.  The  spacing  was 
either  96  in.  or  120  in.,  as  noted  below  each  figure.  Experiments 
with  other  spacings  and  for  other  sizes  of  wire  gave  similar  results. 
The  experiments  selected  may  be  grouped  into  three  divisions : — 

1.  Sudden  impulses  impressed  on  the  line. 

2.  Voltage  and  current  readings  along  the  line      Constant  voltage 
at  the  generator  end  and  constant  frequency. 

3.  Resonance. 


Reversing  Switch 


Fig.  1. — WiRrsG  Diagram  for  Impulse  Oscillograms  en  Figs.  6,  7,  8, 
9,  10,  AND  11. 
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miles  of  a  power  transmission  line.  The  line  can  readily  be  adjusted 
within  wide  limits,  to  any  spacing  or  size  of  wire,  or  converted  into  a 
standard  telephone  line.  The  apparatus  represents  one  line  to 
neutral  and  can  therefore  be  used  in  experiments  on  either  single- 
phase  or  polyphase  sj-stems.  The  spark-gap  on  each  imit  can  be 
adjusted  so  as  to  provide  protection  to  the  condensers  against  exces- 
sive voltages  that  may  develop  under  resonance  conditions.  The 
10-mile  unit  was  selected  as  a  sufficiently  close  approximation  to  the 
tmiformly  di-stributed  line  constants  of  industrial  transmission  lines 
for  frequencies  up  to  800  cycles  per  second. 

H  The  line  is  so  designed  that  it  can  readily  be  adjusted  so  as  to 
correspond  to  a  line  of  any  spacing  up  to  120  in.  and  for  any  size  of 
•wire  up  to  No.  4/0  hard-drawn  copper.  By  the  insertion  of  a  50- 
ohm  non-inductive  resistance  between  each  unit  it  is  converted 
into  a  telephone  line  of  practically  standard  specifications. 


Induction  Coils 


Fig.  8. — ^Wiring  Diagram  por  Line  Characteristics,  Figs.  9  to  14^ 
AND  Resonance  Curves,  Figs.  24  and  29. 


Group  1. 

i  ~A  direct-current  generator  was  comiected  to  the  primary  of  a 
transformer  and  the  line  to  the  secondary.  Between  the  generator 
and  the  transformer  was  a  drop  switch.  Fig.  1.  Upon  closing  the 
switch  a  sudden  impulse  was  impressed  on  the  line  from  the  secondary- 
winding  of  the  transformer. 
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To  comply  with  the  above  requirements  the  line  constants  must 
be  adjustable  within  the  following  limits  : — 

Resistance,  minimum  value=F2o9  ohms. 

Inductance,  maximum  value=0-021  henry. 

Condensance=from  0-1  mfd.  to  1-0  mfd. 

The  author  ns.xt  gives  full  details  of  the  experimental  lino.f 

Ivslriiiiienls. — For  accurate  measurements  an  alternating-current 
potentifuneter  is  necessary,  and  an  instrument  like  the  Drysdale- 
Tinsley  alternating  and  continuous-current  potentiometer  gives 
excellent  results.  (Quantitative  values,  sufficiently  accurate  for 
instructional  purposes,  may  be  obtained  by  incins  nf  ordinary  port- 
able" voltmeters  and  ammeters,  for  nuimiMns  rspi  rinients.  as  may  be 

l'^*.'Vb»tracl  of  a  Paper  read  before  the  Aimrii  an  Institute  of  Electrical 
Engineers. 

t  See  The  ELEfTKiciAN,  Vol.  LXXV.,  p.  013. 


For  Figs.  2,  3  and  4  overleaf  the  line  constants  were  if=51-7  U, 
// =  0-427  henry.  ('=2-92  mfds.  The  original  voltage  and  current 
imi)ulses  with  the  reflections  are  shown  for  receiver  end  open  in 
Fig.  2  and  short-circuited  in  Fig.  3.  No  reflections  appear  in  Fig.  4 
when  the  receiver  has  a  resistance  equal  to  y/(LIC)  ohms. 

Calculating  the  length  of  the  Ime  from  the  Ime  constants  it  should 
be  etiuivalent  to  2tKS  niiies.  Measuring  the  time  taken  for  the  im- 
pnl.se  to  be  reflected  from  the  receiver  end  as  in  Fig.  3,  and  assuming  a 
velocity  of  3  X  10'"  cm.  jicr  second,  the  equivalent  length  of  line  was 
214  miles.  A  number  of  trials  gave  a  similar  discrepancy  of  approxi- 
mately 3  per  cent.  Subsequently  the  condensers,  a  cheap  grade, 
were  replaced  by  condensers  of  a  better  quality.  Measurements  on 
oseillograms  taken  after  the  ne*  type  of  condensers  were  on  the  line, 
as  in  Figs.  5  and  6,  checked  more  closely  with  the  length  calculated 
from  the  line  constants.     Thus  for  Figs,  5,  6  and  7  the  line  was 
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adjusted  for  a  spacing  of  96  in.  The  line  constants  were  iJ=52-9 
ohms,  L=0-412  henry,  C=3-03  mfds.  From  the  line  constants  the 
equi\alent  leiigth  of  lino  was  208-5  miles.  From  measurements  on 
the  oscillogram  in  Fig.  .5  the  equivalent  length  was  206-5  miles,  and 
from  the  oscillogram  in  Fig.  6,  208  miles.  A  slight  leakage  in  the 
first  set  of  condensers  probably  caused  the  retardation  of  the  electro- 
magnetic wave.     After  three  reflections  in  the  open  line  (Figs.  2  and 
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Groups. 

In  obtaining  the  data  on  resonance,  two  single-phase  alternators 

were  used.     Alternator  A  gave  a  voltage  wave  which  appeared'to  be 

simple  harmonic,  but  on  analysis  was  found  to  have  a  small  third 

harmonic,  about  1  per  cent.,  of  the  fundamental.     The  shape  of  the 
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Fig.  14. — Voltage  and  Current  Ch.aracteristics. 


5),  the  transformer  and  the  line  oscillate  together,  causing  an  oscilla- 
tory transient  of  lower  frequency. 

Group  2. 

The  change  in  the  magnitude  of  the  voltage  and  current  along  the 
line  is  shown  in  Figs.  9  to  1-t  inclusive,  for  the  line  open  and  for  fre- 


530 

- 

— 

y 

520 

■^ 

=^ 

»- 

•-i^ll[£!" 

^.=J 

Ud 

^■■^ 

iS. 

Ua 

::^ 

_^ 

^ 

510 

■S 

_^ 

■" 

'--' 

■-^ 

._ 

.-' 

^ 

K^i' 

-Ji 

-~» 

-. 

■~ii 

500 

?-' 

^ 

^J 

.LINE  LOADED     f=120~ 
— ' — Experimental  Curves 
——-Calculated  Curves 

1 

490 

- 

- 

480 

470 

1     1 

1 

1 

0       20      40      60      80      100    120    140    160    180    200 

LENGTH  OF  UNE  IN  MILES 
Fig.  12. — Voltage  and  Current  Characteristics. 


voltage  wave  of  alternator  B  is  shown  in  Fig.  28,  consisting'of  a 
fundamental  combined  with  a  28-2  per  cent,  third  harmonic  and  a 
5-4  per  cent^  fifth  harmonic.  The  frequency  of  alternator  A  wiu 
normally  Ki,  .  \  .Ics  ;iii(l  for  B,  60  cycles. 

At  first  it  '.'.I-.  .i-~uiiiril  that  alternator  A  gave  a  simple  sine"  wave. 
The  first  in(lir;ii  inns  that  the  assumption  was  not  true  were  diffi- 
culties in  secm-ing  consistent  readings  at  all  frequencies,  particularly^ 
between  70  and  75  cycles.  With  the  generator  voltage  of  1,000  volts; 
and  the  frequency  about  72  cycles,  the  condensers  in  unit  No.;20,  at. 
the  receiver  end,  were  punctured.  Upon  investigation  it  was' found 
that  the  third  harmonic  caused  resonance  in  the  line  and  that  the 
receiver  voltage  was  greatly  in  excess  of  what  would  be  produced  by 
the  fundamental.  To  prevent  a  similar  accident  spark-gaps  were 
placed  in  each  unit. 


y?  V, 


Neutral 

Fig.  15. — ^Wxring  Diagram  tor  Oscillograms  in  Figs.  17  to  23,  25'to 
27,  and  30  TO  33. 


quencies  of  60,  100  and  120  cycles  respectively  in  Figs.  9,  11,  and  13, 
and  similarly  for  the  line  loaded  so  as  to  have  generator  and  receiver 
voltages  each  equal  to  500  volts,  in  Figs.  10,  12  and  1-t. 

Necessarily  the  shunting  of  the  voltmeter  across  the  line  changed 
the  conditions  in  each  case  and  caused  discrepancies  in  the  curves  as 
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Fig.  13. — ^Voltage  and  Current  Cuaracteristics. 


To  secure  accurate  readings  on  resonance  values,  an  alternating- 
current  potentiometer  is  necessary,  but  the  effect  may  be  observed  on 
ordinary  oscillograms  and  to  some  extent  measured  by  portable 
voltmeters. 

In  Figs.  16  to  20,  inclusive,  are  shown  the  oscillograms  of  the 
generator  and  receiver  voltages  and  the  charging  current  for  60,  66, 
72,  100  and  120  cycles  using  alternator  A.  The  generator  voltage  is 
nearly  a  sine  wave  in  all  cases.     The  receiver  voltage  and  the  charging 
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Fig.  24. — Resonance  Curves  wttb  Machine  Grvrao  nearly  Sinb 
Wave  as  Source  (about  1  per  Cent.  Thikd  Harmonic). 


indicated  by  the  difference  between  the  drawn  and  broken  lines. 
Extreme  care  had  to  be  exorcised  in  keeping  llu-  frc((uciicy  constant 
for  each  sot  of  readings.  A  slight  chiuigo  in  fr(!i|ucu('y  will  cause  a 
considerable  change  in  the  receiver  voltage  with  the  line  open.  This 
is  readily  seen  by  comparing  the  receiver  voltages  for  60,  100  and  120 
cycles  in  Figs.  9,  11  and  13. 


current  show  a  third  harmonic  in  Fig.  16  ;  an  increased  distortion  in 
Fig.  17  and  a  maximum  third  harmonic  in  Fig.  18  or  at  72  cycles. 
The  distortion  is  smaller  at  100  cycles.  Fig.  19,  and  practically 
disappears  at  120  cycles,  Fig.  20.  The  line  constants  give  a  resonimce 
frequency  of  222-2  cycles  and  hence  for  the  third  harmonic  in  reson- 
ance the  fundaniontal  frequency  would  be  222-2/3=74  cycles. 
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Similar  oscillograms  for  a  spacing  of  96  in.  and  for  frequencies  of 
60,  74  and  120  cycles  are  shown  in  Figs.  25  to  27.  The  third  har- 
monic is  at  a  maximum  for  74  cycles. 

The  dampening  influence  of  the  load  on  the  receiver  end  is  shown 
by  comparing  the  voltage  and  current  waves  in  Figs.  21  to  23  with 
the  wave  shapes  for  the  corresponding  frequencies  in  Figs.  16,  19 
and  20. 

A  much  greater  distortion  is  produced  when  using  alternator  B. 
The  influence  of  the  frequency  for  resonance  conditions  of  both  the 
third  and  fifth  harmonics  are  sho^vn  in  Figs.  30  to  32. 


tFrom  oscillogram 

-  Fundamental  100<'j 
3rd  harmonic  28  2'3> 


Fic.  28. — AxAi.YSED  Wave  of  Peaked  Wave  Altebxatok. 


>  For, 257cycles,  Fig.  30,  the  receiver  voltage  is  practically  of  the 
same  shape  as  the  impressed  voltage  wave  at  the  generator  end. 
For  43-oJ  cycles  the  fifth  harmonic  produces  resonance  and  causes  a 
markcdjdistortion  of  the  receiver  voltage.  At  72-5  cycles  the  third 
harmonic  is  near  resonance  and  the  receiver  voltage  consists  chiefly 
of  the  third  harmonic.  At  50  cycles.  Fig.  32,  the  distortion  of  the 
receiver  voltage  is  less  than  for  either  43-5  or  72-5  cycles. 

Not  only  the  wave  shape  but  also  the  magnitude  of  the  receiver 
voltage  is  affected  by  the  resonance  of  the  harmonics  in  the  impressed 
voltage  wave.  In  Fig.  24  is  shown  the  receiver  voltage  and  charging 
current  plotted  as  ordinates  with  the  frequency  of  the  impressed 
voltage  from  alternator  A  as  abscissa;.     The  voltage  at  the  generator 
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HnviuK—i/ti  I'Kii  i.KNT.  Kirrii  a.nu  28-2  I'Kii  ckst.  Tiinu)  IIakmumc) 

end  iif  tho  line  wn«  huld  ciiiiMlant  at  500  voltH.  'I'lio  hiini|>  in  the 
eiirvi'  Ixitwovn  70  und  80  cyeluii  Ih  duo  to  ronononcu  ])niduc('il  by  I  ho 
thin!  hnririonji'. 

Ill  \'iu-  -!l_»iniilur  viiituK)*  and  clmrxinK  ciiin'nl  eurvoH  iiro  drawn 
(or  nlli'niiilor  H.  The  Iiiiiii|ih  in  I  In-  curvuM  aro  prodlU'cd  by  nwoii- 
nncn  in  Ihd  linn  by  llii-  fifth  und  third  liurmonio. 
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n»>t<i  •  ryi  |i.«  Mix  nii'aj<iirr'il  rniiMViir  voltage  dnipM  to  a 

romp  vidiii',  ulthiinKh  <cMrMidi)rHl)ly  In  oxcchh  ot  HJiat 
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WORKS  ORGANISATION.  * 

BY  A.  D.  C.  PARSONS,  B.A.,  EDWIN  L.  ORDE,  AND   O.  H.  TWEDDELL. 

(Concluded  from  page  174.) 

lu  this  Paper  tlie  question  of  works  organisation  is  divi  ded 
into  three  main  parts,  covering  :  (1)  Manufacturing,  (2) 
Costing,  and  (3)  Selling,  of  the  works  product.  In  our  last 
issue  was  given  the  part  covering  costing. 

Part  III. — Selling  Organisation. 

BY  O.  H.  TWEDDELL. 

The  Value  of  Salesmanship. — The  selling  engineer  may  be  con- 
sidered the  life-sap  of  any  manufacturing  concern,  as  upon  the  results 
of  his  activities  the  success  of  the  industry  largely  depends.  The 
value  of  good  salesmanship  is  not  yet  fully  appreciated  in  this 
country.  The  fact  that  "  salesmanship  "  is  regarded  as  a  science 
in  the  United  States  will  come  as  a  revelation  to  most  of  us.  If  we 
are  to  depose  the  Germans  after  the  war  we  must  radically  improve 
our  methods  of  sale. 

Selling  Representatives. — Many  manufacturers  seem  to  think  a  good 
sales  organisation  consists  in  appointing  a  large  number  of  agents  or 
travellers  on  commission,  and  further,  that  in  consequence  advertise- 
ment is  unnecessary.  This  is  a  fallacy.  These  agents — usually  most 
estimable  men — accept  these  agencies  and  "  go  on  the  road  "  without 
any  special  training  or  knowledge  of  the  product  they  are  handling, 
or  any  executive  power  to  make  a  "  deal  "  if  the  opportimity  arises. 
In  engineering  work  consulting  engineers  and  buyers  generally  grow 
tired  of  interviewing  representatives  of  this  kind.  What  they  require 
to  see  is  the  equivalent  of  a  principal. 

Statistics  prove  that  of  those  entering  the  ranks  of  salesmanship, 
only  5  per  cent,  succeed.  Success  does  not  come  easy  even  with  the 
best  of  equipment,  and  it  is  strange  that  greater  stress  is  not  laid  by 
both  employers  and  salesmen  upon  the  necessity  of  thorough  pre- 
paration for  sales  work. 

-4  Typical  Selling  Organisation. — One  of  the  first  points  to  be  con- 
sidered in  a  maniifailuriug  business  is  the  market  for  the  product, 
and  the  best  methods  of  reaching  and  holding  that  market.  This 
requires  a  selling  organisation,  the  nature  of  which  depends  upon  the 
type  of  product  to  be  disposed  of,  the  area  or  territory  to  be  covered, 
and  the  volume  of  business  with  which  it  is  proposed  to  deal.  As 
these  factors  vary  in  every  business,  it  is  impossible  to  outline  an 
organisation  suitable  for  all  classes  of  trade. 

As  an  alternative  to  outlining  a  hypothetical  selling  organisation, 
it  may  be  preferable  very  briefly  to  describe  an  organisation  with 
which  the  author  is  associated.  This  organisation  is  perhaps  the 
largest  and  is  reputed  to  be  one  of  the  most  efficient  of  its  kind  ex- 
isting.    Fig.  7  indicates  the  general  scheme. 

The  Works  Commercial  Department  (of  which  the  outside  selling 
staff  is  a  part)  is  under  the  direction  of  a  general  sales  manager  to 
whom  the  district  office  managers  and  special  representative  report, 
through  the  matuiger  of  home  sales.  The  works  corresiiondence 
dcjiartment  is  an  integral  jiart  of  the  commercial  dejnirtnvcnt,  and 
forms  a  connecting  link  between  the  various  district  oHiics  and  the 
engineering  departments. 

The  varied  and  technical  nature  of  the  products  to  be  marketed 
calls  for  high-class  men  as  rpprcsentatives,  and  a  large  number  of 
such  men.  These  same  conditions  rc(|iiirc  that  tho  Company's  repre- 
sentatives should  live  in  the  siuiio  district  as  its  custoiiuirs,  with  the 
result  that  a  system  of  local  or  what  arc  termed  district  offices  has 
been  created,  one  in  each  natural  market  of  territory,  controlling 
sufficient  business  to  warrant  its  existence  and  so  constituted  as  to 
meet  tho  demands  of  what  territory  and  the  customers  it  has  to  serve. 
•Stated  briefly,  there  are  eight  district  offices  situated  in  tho  largest 
(owns  in  tho  chief  nmnufacturing  centres  of  the  United  Kingdom. 
Similarly  abroad,  four  district  olliccs  are  situated  in  .lohannosburg, 
Calcutta,  Hombay  and  Mclliouriie,  and  are  supplciucuted  by  a 
Mnmber  of  agents  located  In  territory  not  covered  by  the  Coniiiany's 
own  offices,  'i'lie  export  biiHincss  is  done  through  the  office  of  the 
nmnagor  of  export  sales.  Kuropean  business  is  coiubu'tcd  through 
the  French,  Italian  and  Norwegian  allied  companies.  In  tho  case 
of  Kussia  and  Spain,  tho  business  is  done  through  export  agencies 
coMlrollcd  by  branch  otficos. 

I'Vom  tho  above  It  will  bo  seen  that,  aided  by  agents  and  allied 
companlcH.  this  soiling  organlHatlon  covers  the  whole  of  tho  Uritlsh 
l'"-Mi|)iro,  Including  a  (uinsldoralili'  |ioili()ii  of  Kur()|ic.  'I'lic  total 
onlorHHccurod  by  tills  force  iirc  rcniiltcil  to  TralTord  I'lirU  :in(l  niiiini- 
fiK^iirod  at  one  works  omi>loylng  H.dllO  hands. 

Kacli  (llHtriot  oflico  and  works  Holling  ropresontatlvo    Is    jirovldod 


•  Alwtriu:!  of  I'uiior  road  liofuro  tho  North  I'^ast  (!oa»t  liistilutioM  ot 
Enginoorn  and  Shiiiliiiildor«. 
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with  two  loose-leafed  pocket-booUs  ;  one  of  tliose  is  a  series  of  price 
sheets  givinc;  the  latest  prices  of  all  the  standard  apparatus  manu- 
factured by  the  Company.  The  leaves  of  this  book  are  revised  and 
re-issued  from  time  to  time  by  the  jirico  department  as  prices  or 
standards  change,  or  new  apparatus  is  introduced.  The  other  book 
■  eontaijis  a  set  of  technical  data  referring  to  the  standard  apparatus, 
which  is  also  kept  up  to  date  in  a  similar  manner.  Each  district 
office  is  al.so  provided  with  specifications  of  standard  apparatus,  out- 
line drawings  and  diagrams  of  connections,  &c.,  and  a  proper  stock 
of  literature  descriptive  of  the  Company's  apparatus,  so  that  with 
these  aids  the  district  office  representative  is  able  to  handle  all 
ordinary  inquiries  for  standard  apparatus  without  reference  to  the 
works.  Wien  the  purchasers'  requirements  cannot  be  met  by  means 
of  standard  apparatus,  or  when  there  is  some  dotibt  in  the  selling 
engineer's  mind  upon  this  point,  the  inquiry  is  referred  to  the  works. 

Up  to  this  point  the  customer  has  dealt  with  one  man  who  has  a 
general  knowledge  of  his  requirements,  but  now  his  case  is  put  into 
the  hands  of  experts  who  have  specialised  in  the  particular  com- 
modity which  is  the  subject  of  his  inquiry.  In  the  case  of  an  in- 
quiry covering  various  apparatus,  it  is  felt  that  it  would  be  discon- 
certing and  annoying  to  the  customer  to  have  to  deal  with  a  number  of 
correspondents  in  different  departments.  An  arbitrary  rule  is  there- 
fore made  which  determines  that  inquiries  covering  certain  materials 
shall  be  dealt  with  by  one  commercial  department.  Any  corres- 
pondence with  the  customer  or  the  district  office  respecting  this 
inquiry  will  come  through  that  departments  hands,  and  any  in- 
formation required  on  other  items  in  the  inquiry  that  do  not  come 
imder  that  department's  supervision  must  be  obtained  by  it  from  the 
other  departments  at  the  works,  and  embodied  with  the  other  in- 
formation sent  to  the  purchaser. 


Fig   7. — Sales  Organisation'. 

Each  commercial  depaitment  at  the  works  is  controlled  by  a  sales 
manager  who  has  under  him  a  staff  of  correspondents  and  one  or  more 
selling  engineers.  The  works  selling  representatives  are  specialists 
and  are  called  in  by  the  district  offices  to  assist  in  particular  cases 
where  special  knowledge  is  required. 

For  each  commercial  department  at  the  works  there  is  a  corre- 
sponding technical  department  which  gives  the  necessary  technical 
informatiim  respecting  the  matters  imder  consideration  to  the  com- 
mercial department  to  transmit  to  the  customer.  Should  the  tender 
be  successful  and  result  in  an  order,  the  correspondence  respecting 
that  order  is  undertaken  by  one  of  the  commercial  departments  at 
the  works.  A  similar  -rule  to  that  mentioned  above  determines 
which  department  shall  handle  the  whole  correspondence  for  any 
particular  order.  It  is  then  the  function  of  the  commercial  depart- 
ment to  clear  up  any  doubtful  jioints  and  to  instruct  the  technical 
department  to  put  the  work  in  haiul  in  aiconlancc  with  the  cus- 
tomer's requirements.  The  technical  departments  then  issue  their 
instructions  to  the  factory  and  to  the  drawing  office  for  the  carry- 
ing out  of  the  work.  Thus  by  easy  stages  from  th.T  preliminary  in- 
quiry  which  was  handled  by  the  district  office  salesman  and  which 
might  comjjrise  a  great  variety  of  articles  all  m.inufactured  in  dif- 
ferent parts  of  the  work.s,  the  required  infornuition  is,  as  it  were, 
sorted  and  distributed  in  a  fan-like  direction  so  that  the  specialised 
workmen,  who  may  be  spendingthe  wholcof  their  lives  in  assembling 


one  small  piece  of  apparatus  are  finally  brought  in  to  satisfy  the 
ascertained  requirements  of  the  purchaser. 

Besides  the  commercial  departments  mentioned  above,  there  are 
the  publicity  and  statistical  departments,  engaged  in  sales  promo- 
tion, whose  function  it  is  to  compile  and  analyse  statistics,  to  pro- 
duce catalogues,  leaflets  and  other  literature  describing  the  various 
manufactures  of  the  Company,  and  by  Press  and  other  fomts  of 
advertising  widen  the  market  for  the  sale  of  the  Company's  goods, 
and  generally  co-ordinate  the  results  obtained.  A  confidential  bulle- 
tin is  published  once  a  month  for  the  uiformation  of  salesmen  and 
heads  of  departments,  in  order  to  let  them  know  what  is  going  on  in 
other  branches.  Also  a  monthly  house  organ  is  published  and  dis- 
tributed to  important  purchasers,  giving  descriptions  of  the  work 
executed  by  the  Company  and  articles  of  general  interest  by  one  or 
other  of  the  experts  which  they  employ. 

A  comprehensive  mailing  list  (containing  approximately  30,000 
addresses)  is  on  file.  This  list  is  sectionalised  into  various  trades  to 
which  suitable  literature  and  special  publications  are  forwarded  from 
time  to  time,  as  issued.  The  reason  for  this  classification  is  to  ensure 
the  right  literature  reaching  the  right  customer,  it  being  obviously 
a  waste  of  money  to  send  a  shipyard  an  expensive  publication,  say, 
on  electric  winding-engines  for  collieries. 

District  Office  Organisation. — This  should  be  as  simple  as  possible, 
with  one  head,  usually  known  as  district  manager.  Working  under 
his  direction  are  the  selling  engineers,  erection  and  clerical  staff. 

It  is  hardly  necessary  to  define  the  qualifications  of  a  district 
manager.  Business  concerns  usually  make  use  of  the  best  material 
available  in  their  employ.  Apart  from  the  essential  requirements  of 
honesty,  reliability  and  intelligence,  he  should  be  a  good  judge  of 
human  nature,  and  have  had  sufficient  experience  to  use  such  judg- 
ment to  advantage.  An  engineering  education  and  experience  is 
usually  considered  as  essential,  and  unless  a  man  has  had  such  educa- 
tion and  experience  he  must  have  all  the  other  qualifications  re- 
markably well  developed  to  be  able  to  occupy  his  position  success- 
fully. He  should  have  a  thorough  knowledge  of  the  apparatus  he 
has  to  sell,  together  with  a  knowledge  of  the  established  customs  and 
policy  of  the  Company. 

-  A  district  office  staff  should  be  selected  with  care.  It  is  the 
natural  inclination  to  secure  additions  to  the  staff  from  the  works 
organisation,  as  the  knowledge  of  the  details  of  apparatus  brought 
into  the  office  by  a  man  from  the  works  is  of  great  value.  Such  a 
man  also  is,  as  a  rule,  only  selected  on  account  of  his  superior  intelli- 
gence, and  is  promoted  to  the  district  office  after  a  more  or  less  ex- 
tended experience  in  the  works  departments. 

Finally,  it  may  be  of  interest  to  add  the  organisation  described 
deals  with  a  turn-over  aggregating  between  £2,000,000  and  £3,000,000 
per  annum,  one  or  more  of  the  district  offices  in  question  dealing 
with  an  annual  turnover  of  £500,000.  Some  of  the  sales  are  obtained 
as  the  result  of  individual  effort,  whereas  others  are  only  secured  by 
bringing  all  the  salesmanship,  all  the  engineering  talent,  and  all  the 
influence  of  every  sort  available  in  the  Company  into  play. 

This  section  perhaps  might  be  usefully  concluded  by  offering  one 
or  two  suggestions  for  the  use  of  those  who  control  a  selling  staff' 
Daily  report  forms  are  provided  by  most  firms  nowadays  for  their 
salesmen  to  fill  in.  These  should  be  carefully  scrutinised,  with  a  view 
to  counteracting  any  tendency  upon  the  part  of  a  salesman  to  become 
too  set  with  one  particular  clique,  to  the  avoidance  of  the  more  diffi- 
cult and  less  congenial  interviews.  Whenever  jMssible,  an  en- 
couraging word  from  the  director  or  manager  should  be  given. 

Where  a  number  of  selling  engineers  are  cnployed.  opportunities 
should  be  given  for  intcrcousre  between  them.  The  idea  atloptcd  by 
some  firms  of  calling  a  meeting  quarterly  with  the  directors  and 
works  departmental  managers  is  a  good  one.  Points  possibly  in 
dispute  between  the  manufacturing  and  sales  side  are  discussed,  the 
future  policy  of  the  Company  explained,  new  ajtparatus  or  modifica- 
tions to  existing  ]>roducts described,  and  the  gciu'ral  exchange  of  ideas 
has,  in  the  writer's  experience,  been  found  to  be  extremely  useful. 

A  point  which  is  often  imperfectly  appreciated  is  that  nowadays 
customers  buy  not  merely  apparatus  but  service,  which,  besides  in- 
cluding the  apparatus,  covers  teclmical  advice,  guidance  during  erec- 
tion, instructions  re  operation,  &c.  The  various  items  of  service 
mentioned  are  not  necessarily  carried  out  by  the  selling  staff,  but  bv 
other  nicml  crs  of  the  organisation.  Nevertheless,  carelessness  or 
inco.ini  cUmhc  in  connection  with  any  one  of  the  services  would  give 
reasonable  ground  for  dissatisfaction,  and  prejudice  the  prospects  of 
securing  future  business. 

Training  for  the  Indnstrial  Side  of  Engineering. — The  need  for 
training  and  preparation  for  sales  work  for  the  selling  engineer  of  the 
future  has  .ilrciiily  b(>cn  emphasised  in  these  notes.  It  is  here  pro- 
posed very  brielly  to  outline  what  is  being  done  in  this  and  other 
countries  with  a  view  to  training  youths  for  commercial  and  technical- 
l)Ositions. 
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In  Germany  this  training  has  been  dealt  with  on  a  national  basis. 
In  America  a  similar  movement,  but  on  different  lines,  has  been 
strongly  supported  by  engineering  and  other  manufacturers.  In 
Great  Britain,  whilst  a  good  deal  has  been  done  for  the  training  of 
the  teclmically  educated  man,  comparatively  little  has  been  done  to 
provide  the  best  possible  training  for  youths  who  are  to  become 
skilled  workmen. 

Some  works  make  no  effort  at  all  to  train  men  for  technical  posi- 
tions, and  rely  on  recruiting  their  staff  from  other  firms,  a  policy 
which  in  the  long  run  is  verj^  short-sighted. 

The  need  for  well-trained  engineers  for  the  commercial  and  selling 
side  is  becoming  more  and  more  appreciated  by  manufacturers. 
From  the  point  of  view  of  the  technical  student,  however,  there  is 
sometimes  a  tendency  to  regard  this  branch  of  employment  as  suit- 
able for  one  who  has  not  pm-sued  his  college  career  very  energetically, 
and  for  which  strenuous  training  is  not  so  essential  as  in  the  case  of 
the  other  manufacturing  positions.  This  is  an  erroneous  idea,  since 
sound  technical  knowledge  and  a  considerable  amount  of  practical 
training  are  nowadays  almost  indispensable  for  a  succes.sful  selling 
engineer,  especially  in  the  many-sided  electrical  industry.  The 
technical  positions  in  engineering  manufactiure  referred  to  above  are 
as  follows : — 

(1)  The  works  side — comprising  such  positions  as  works  and  de- 
partmental managers,  together  with  assistants  in  the  inspection, 
testing,  estimating  and  draughting  departments. 

(2)  Designers. 

(3)  Commercial  or  selling  engineers. 

Engineering  training  in  this  country  consisted  mitil  a  few  years  ago 
principally  of  a  practical  apprenticeship  or  pupilage  cowse  in  works, 
and  only  comparativelj-  recently  has  it  been  fully  recognised  that 
training  is  not  complete  omless  it  also  comprises  a  course  of  techni- 
cal study. 

It  should  be  pointed  out  that  up  to  a  certain  point  the  training  of 
youths  for  the  manufacturing  and  commercial  sides  is  identical,  and 
it  is  often  not  until  their  technical  and  practical  training  has  been 
completed  that  an  apprentice  decides  which  side  he  will  take  up. 
-  In  Germany  the  importance  of  the  technical  side  of  engineering 
training  has  become  universally  recognised,  and  comparatively  little 
importance  is  attached  to  the  practical  side  of  an  engineer's  training. 
In  recent  years,  however,  it  has  become  a  rccogJiised  practice  for  a 
young  engineer  to  spend  one  year  on  a  practical  course  in  works. 
The  technical  course  in  engineering  extends  over  at  least  four  years. 

Comparing  generally  the  English  and  German  systems,  there  is  no 
doubt  that  the  facilities  for  technical  training  in  the  latter  country 
are  much  superior  to  those  in  the  former  ;  while  on  the  other  hand, 
OH  regards  practical  training,  the  English  system  is  on  quite  different 
lines,  and  much  more  thorough.  In  Germany  the  general  education 
iH  carr.ed  further,  and  the  complete  course  is  finished  at  a  much  later 
age  than  in  England. 

In  America  numarous  engineering  colleges  and  training  institu- 
tions have  been  built  and  expensively  equiiiped,  most  ot  them  being 
heavily  endowed  by  wealthy  patrons.  Attempts  have  been  made  to 
embody  practical  training  on  a  fairly  large  scale  with  the  college 
course  ;  further,  there  are  ample  facilities  for  obtaining  practical  ex- 
perience in  works,  the  demand  from  (irms  usually  exceeding  the 
NUpply.  'I'he  coni|)letc  college  cour.Kc  varies  from  four  to  six  years, 
and  this  may  be  followed  by  from  six  months  to  two  years'  practical 
iruining  in  works.  Comparatively  few  facilities  for  evening  techni- 
cal utiifly  lire  provided  in  the  engineering  colleges. 

In  KnglaiKJ  opinion  in  the  past  has  been  very  divided  as  to  the  best 
lines  upon  whii-li  an  engineering  training  should  be  carried  out.  The 
older  Mchoiil  c|un«  (Irmly  lo  a  purely  practical  (raining,  the  newer 
iMlHml  pinned  ilH  faith  to  theoretical  training,  more  or  less  at  the  ex- 
l.iinw!  of  prartjcal  t mining.  <Jf  late  years  all  enginec^ring  authorities 
are  uftrced  that  a  j  eriod  of  technical  as  well  as  practical  training  is 
i-iM-ntial.  A  HatiHfactory  (raining  would  bo — after  a  sound,  general 
education  extending  to  (he  age  of  l((  or  17  years — a  throo-ycar  jioriod 
of  cMtucation  in  engineering  wieiu/  Hjent  at  u  technical  college,  and  a 
iiimilur  |  erind  in  pm<-ti(r,l  engiiiiMTing  work.  There  aro  various 
mntlioilH  of  nlilaining  the  above  tritiiiing,  vix.  : 

(«)  iiy  a  short  pnriofj  <if,  nay,  a  year  in  works,  then  a  technical 
coiirw.  followed  by  work*  apprfiiliceship. 

(/<)   Ky  taking  a  complete  tochniial,  anri  ( hen  a  works  eniirse. 

(r)  Hy  Mindwirhing  lechnieai  anil  works  tniining  in  varying 
|i'rio<ls. 

'I'liero  are  iwlvantn(;i'H  in  favour  nt  each  of  (he  above  niedioilH,  and 
wliiUt  many  pnifer  the  windwiili  syHfeni,  the  writer  favours  the 
"  college  first  "  as  being  prcferiible.  Wliicli  ever  method  is  adopted 
il  in  di'xiralilit  that  the  training  lOiniiid  tnriuiriatn  ill  (he  works.  Mince 
a  butter  opiKirtiinity  i«  n (lorded  (be  nlndent  for  obtaining  permaiipnl 
employment  vtith  llix  linn  in  uliii  li  li  •  Iihh  obtaincil  liin  training. 


As  the  author's  company  has  during  the  past  12  years  trained 
engineering  apprentices  on  certain  well-defined  lines,  a  brief  descri])- 
tion  of  their  plan  of  training  maj'  be  of  interest.  The  apprenticeship 
courses  are  divided  into  classes,  as  follows  ; — 

Two-year  Course. — Young  men  of  the  age  of  20  and  upwards  who 
have  had  a  thorough  scientific  training  at  a  university  and  possess 
an  honours  degree  in  engineering  are  admitted  to  a  two-year  course 
of  apjjrent  iceship  on  the  recommendation  of  their  college  authorities. 

Three-year  Course- — Young  men  of  from  18  to  20  who  have  had  a 
good  technical  education  are  apprenticed  for  three  years. 

Four-year  Course. — This  applies  to  youths  of  over  16  years  of  age 
who  possess  a  good  general  education  and  some  elementary  technical 
knowledge. 

Trade  Apprenticeship  Course. — This  covers  five  to  seven  years  of 
work,  and  is  open  to  lads  of  over  14  years  of  age.  There  is  a  school  in 
the  works  at  which  daily  instruction  in  trade  subjects  is  given. 

The  object  of  these  courses  is  to  train  suitable  young  men  for  the 
Company's  service  in  either  the  works,  design  departments,  or  the 
commercial  sections,  or  selling  organisation  at  home  or  abroad.  In 
the  two,  three,  and  four  years  courses,  the  general  procedure  is  the 
same.  The  apprentices  are  moved  from  department  to  department 
as  a  rule  every  few  months,  and  there  given  every  opportimity  of 
becoming  familiar  with  the  construction  and  general  design  of  the 
Company's  products,  and  as  they  show  ability  and  as  opportunity 
offers,  they  are  given  a  trial  in  one  or  other  of  the  commercial  or  de- 
signing parts  of  the  organisation.  The  embryo  selling  engineer  is 
eventually  moved  to  one  of  the  commercial  or  corresponding  depart- 
ments, and  ultimately  to  a  district  office,  there  to  take  his  place  in 
the  firing  line  as  a  junior  with  a  fair  prospect — nath  reasonable  ability 
— of  success  both  for  himself  and  for  his  Company. 

It  will  be  appreciated  that  an  engineer  trained  on  the  lines  indi- 
cated above  should  go  further  on  his  own  and  his  Companj''s  behalf 
and  give  greater  satisfaction  to  the  purchaser,  than  a  man  with  only 
a  superiicial  acquaintance  with  the  product  he  is  handling,  and  no 
technical  or  practical  engineering  knowledge  to  support  him. 

Essentials  of  Success  in  Salesmanship. — The  young  engineer  may 
rest  well  assured  that  there  is  no  loss  of  dignitj'  in  taking  up  the  com- 
mercial side  of  engineering,  but  a  salesman  failing  to  combine  business 
ability  with  technical  skill  is  doomed  to  limited  advancement,  if  not 
to  failure.  In  the  more  highly  paid  positions,  men  with  somid  com- 
mercial ability  are  conspicuous  rather  than  men  with  high  engineering 
knowledge. 

The  prime  object  of  the  salesman  should  be  (I)  to  sell  at  a  profit, 
(2)  to  accomplish  the  work  required,  (3)  to  satisfy  the  purchaser. 
If  he  accomplishes  this,  success  is  assured. 

It  is  imperative  that  a  profit  should  accrue  from  the  transaction  of 
business.  This  is  a  fundamental  law  of  all  barter  and  trade,  though 
this  point  occasionally  appears  to  be  overlooked  by  some  of  us  in  our 
eagerness  to  tran.sact  a  larfic  \iiliiinc  <if  business,  and  it  appears  to 
our  enlightened  minds  as  thouL'li  oi  her  manufacturers  forget  this  first 
principle  even  more  often  tlinii  omsrUcs. 

One  of  the  readiest  and  mosl  certain  means  of  assuring  a  profit  is 
to  sell  standard  apparatus.  This  ensures  the  order  going  through 
without  a  hitch  and  incidentally  with  every  chance  of  the  delivery 
date  being  kept. 

It  is  essential  that  the  salesman  .should  know  the  apparatus  he  is 
selling.  If  he  knows  the  purcha.scr's  condii  inns  .nifl  thi'  ■  ,i|iii(ii\  and 
pcrforiiiaiice  of  his  own  plant,  he  will  fcil  -:ii  >ii.,l  .is  ic.  wheilirr  (ir 
not  his  apparatus  will  accomiilisli  the  wmL  ri;|iiiivil.  It  li.is  Iccn 
said  (hat  a  salesman  can  make  bettor  progii^ts  in  the  sale  of  a  piece 
of  apparatus  which  he  does  not  know  too  much  about,  si  ce  his  faith 
is  not  shaken  by  an  intimate  knowledge  of  his  shortcomings.  This 
may  have  been  wiill  enough  in  the  old  days  of  salesmanship,  but  the 
selling  engineer  of  the  future  should  know  all  there  is  lo  know  of  the 
design  and  be  triisled  (o  take  care  of  himself. 

The  Iruo  art  of  salesmanship  consists  in  marketing  goods  (it  is 
understood  at  a  profit)  and  in  such  a  way  as  to  ensure  future  prcfcr- 
endal  dealings  with  (he  cus(omer.  We  are  all  salesnu-n  (o  a  d;'gree. 
wbcdicr  wo  sell  nui(Oiinorv,  our  manual  or  menial  services,  or  even 
(hl^  use  of  our  money.  I.<ike  everything  else  worth  having,  (be  I  e- 
coming  of  a  successful  salesman  requires  effort  and  sftidy. 

Till'  art  of  expression  is  a  rare  accomplish  men  I.  and  one  (hat  a  I  most 
any  iiian  of  education  can  develop  to  a  high  degree.  I'erhaps  no 
iicci)in|ilishmiMit  counts  fur  more  in  sucicssfnl  salesinanship  (liau  does 
(he  |:iiHcrof  (erse  and  lucid  expression. 

(.'iiicnil  business  honcsly  is  iigain  a  parliciilar  qualificalion  for  an 
i^fTiciiiil  niid  successful  salesman.  No  biisiucsH  has  ever  jirogrcssed, 
or  e\cT  will  progress  that  is  no(  (o  (be  muliiiil  aihiintage  of  loth 
part  i(w, 

A  ciimprohensiVe  knowledge  of  the  products  olTcivd  fur  sale  has 
alreiidv   been  mentioned  as  an  essential   to  surcess.     .\  succcsHfiil 
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salesman  must  know  when  to  talk  and  when  to  keep  still.  One 
writer  has  said  "  A  real  salesman  is  one-part  talk  and  nine-parts 
judgment."  This  is  fairly  near  the  truth.  A  characteristic  which 
is  at  once  the  cheapest  commodity,  and  one  which  pays  the  best 
profits  of  an^'thing  in  a  salesman's  armoury,  is  the  habit  of  respect- 
fulness and  courtesy  ;  to  tliis  might  bo  added  fairness  to  your  com- 
petitors when  it  is  necessary  or  advisable  to  mention  them  or  their 
products. 

A  further  faculty  to  be  develojjed  is  resourcefulness  and  adapta- 
bility. In  the  process  of  a  negotiation  of  any  size  the  setting  is  liable 
to  change  between  its  inception  and  its  closing.  In  fact  it  is  changing 
every  moment  it  is  in  progress,  otherwise  an  end  would  never  be 
reached.  It  is  necessary  that  the  salesman  should  be  able  to  size  it 
up  and  quickly  change  his  tactics.  Resourcefulness  will  enable  the 
salesman  to  know  when  to  pursue  the  policy  he  has  been  following, 
and  when  to  change  it.  He  must  be  quick  to  adapt  himself  to  any 
circumstances  which  may  arise  throughout  the  negotiations. 

To  sum  up,  if  the  candidate  for  success  in  the  sales  field  lives  a 
clean  life,  has  a  knowledge  of  human  nature,  and  ability  to  recognise 
it  when  he  meets  it,  a  knowledge  of  the  material  he  is  handling  and 
its  application,  has  honesty,  energy,  courtesy  and  enthusiasm,  he 
may  rest  assured  that  he  will  quickly  develop  into  a  successful  and 
efficient  salesman. 


AN  APPARATUS  FOR  THE  COMMERCIAL  TESTING  OF 
PERMANENT  MAGNETS. 

BY  G.  B.  BETTEEIDGE. 

One  of  the  many  new  British  industries  created  by  the  war  is 
the  manufacture  of  permanent  magnets.  At  the  outbreak  of 
war  only  one  or  two  makers  were  in  a  position  to  supply  mag- 
nets magnetically  equal  to  those  of  German  origin,  but  other 
steel  makers  were  not  slow  to  realise  that  we  must  produce  our 
own.  To-day  magnets  supplied  by  British  firms  are  in  every 
respect  as  good  as  those  we  once  used  to  import. 


With  the  growing  use  of  magnets  in  the  magneto  trade,  came 
the  need  for  some  ready  means  of  testing  their  properties,  and  a 
consequent  need  for  the  introduction  of  some  form  of  suitable 
testing  apparatus.  The  number  of  magnets  to  be  tested  is 
very  large,  and  the  testing  apparatus  will  have  to  be  used  under 
actual  shop  conditions.  It  should,  therefore,  satisfy  the 
following  conditions  : — 

1.  Allow  of  individual  testing  of  magnets. 

2.  The  test  should  take  the  mtninuim  time  to  carry  out. 

3.  The  apparatus  employed  should  be  as  simple  and  robust 
as  possible. 

4.  The  indications  obtained  should,  wherever  possible,  be 
direct  reading  and  readily  interpreted,  so  that  the  apparatus 
could  be  used  by  comparatively  miskilled  persons. 

5.  The  results  obtained  should  be  as  accurate  as  possible, 
and  should  give  as  far  as  possible  the  true  value  of  the  mag- 
netic properties  of  the  magnet. 

The  most  accurate  method  of  testing  magnet  steel  would  be 
to  employ  samples  in  the  form  of  a  closed  magnetic  circuit 
womid  with  wire  and  a  search  coil  and  tested  by  the  ordinary 
ballistic  method,  but  this,  although  very  accurate,  is  far  too 
cumbersome  to  comply  with  the  first  four  requirements. 

Another  method  would  be  to  use  a  Grassot  fluxmeter  or 
equivalent  arrangement.  This,  although  more  convenient 
than  the  ballistic  test,  has  its  disadvantages,  and  is  not  on  the 
whole  so  satisfactory  as  the  method  about  to  be  described. 

The  apparatus  to  be  described  gives  simultaneous  values  of 
flux  and  magnetismg  force  at  any  moment,  while  the  mag- 
netismg  force  is  varied  m  any  manner  which  is  desirable,  and 
the  indications  are  read  directly  without  the  use  of  any  search 
coil. 

The  apparatus  illustrated  in  Fig.  1  consists  briefly  of  an 
electromagnet  of  soft  iron  and  a  flux  measuring  device  which 
consists  of    a   copper   disc    driven    at   a  constant    speed  by 


Fig.  1. — ^Apparati-s  for  Testing  Permanent  Magnets. 

The  principal  call  for  permanent  magnets  comes  from 
magneto  and  electrical  meter  manufacturers.  The  need  for  a 
first-class  magnet  in  meter  work  is  well  knowTi,  for  upon  its 
permanency  depends  the  accuracy  of  the  instrument.  The 
case  of  the  magneto  is,  perhaps,  not  so  well  known,  but  for  an 
•efficient  magneto  it  is  highly  desirable  that  the  magnets  should 
possess  certain  properties. 

The  two  most  important  features  that  should  be  known  of  a 
magnet  are  : — 

(«)  The  coercive  force. 
(6)  The  remanent  flux. 
The  meter  manufacturer  is  most  concerned  with  the  second 
property,  while  it  can  be  shown  that  for  an  efficient  magneto 
it  is  desirable  that  the  coercive  force  should  be  as  high  as 
possible,  as  the  magneto  often  has  to  work  under  strenuous 
conditions,  and  if  tlie  magnet  is  of  poor  quality  the  energy 
given  out  in  the  form  of  heat  in  the  spark  rapidly  falls  oS. 


Fig.  2.— Apparatus  for  Testino  Permanent  JIaonets. 

a  small  motor  and  arranged  in  an  air-gap  forming  part  of 
the  magnetic  circuit.  Carbon  brushes  nui  on  the  spindle 
and  edge  of  the  copper  disc,  and  are  connected  to  a  milli- 
voltmeter,  which  reads  the  voltage  mduced  in  the  disc  by 
virtue  of  its  rotation  in  the  magnetic  field,  this  voltage 
being,  therefore,  a  measure  of  the  magnetic  flux  passing 
hi  the  apparatus.  The  magnetic  circuit  is  completed  by  the 
magnet  under  test.  It  is  then  only  necessary  to  excite  the 
electromagnet  with  continuous  current  measured  on  au 
ordinary  ammeter  and  observe  the  voltage  induced  in  the  cop- 
per disc  by  the  millivoltmeter.  These  two  readings  when 
multiplied  by  suitable  constants  give  directly  the  flux  in  the 
magnet  and  the  magnetising  force  applied  to  it,  and  by  varymg 
the  exciting  current  the  properties  of  the  magnet  can  be  m- 
vestigated  and  its  hysteresis  loop  obtained. 

This  type  of  apparatus  was  found  to  be  liable  to  errors  due 
to  leakage  flux  cutting  the  disc,  but  not  actually  t  lueadiug  the 
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magnet.  It  was  found  possible  to  correct  for  this  by  providing 
iron  guards  or  side  plates  attached  to  the  electro-magnet  in 
such  a  manner  that  the  leakage  flux  was  provided  through  the 
guards  bv  the  electro-magnet  itself  without  passing  through  the 
disc.  Consequently  the  leakage  flux  was  not  measured,  and 
hence  when  the  miUivoltmeter  reading  fell  to  zero  the  magnet 
under  test  was  really  completely  demagnetised. 


Fio.  3. — Revolving  Disc  a>'d  Bbvshes  of  Apparatus  shown 
c-  Fig.  2. 

The  chief  drawback  to  this  arrangement  lay  in  the  fact  that  a 
fresh  arrangement  of  guards  had  to  be  provided  for  each  size  of 
magnet  to  be  tested,  and  moreover  the  proportions  of  the 
guards  could  only  be  properly  found  by  experiment,  the  usual 
method  being  to  overwind  a  magnet  with  a  magnetising  coil, 
and  adjust  the  size  of  the  guards  mitil  the  figures  obtained  with 
the  apparatus  agreed  with  those  obtained,  using  the  windmg  on 
the  magnet. 

■Magnet  under  Test- 


A  fresh  design  of  instrument  has.  therefore,  been  evolved, 
in  which  these  points  have  been  considered,  and  a  testing  appa- 
ratus produced  capable  of  handling  magnets  of  varying  dimen- 
sions and  up  to  the  highest  value  of  coercive  force  which  can  be- 
produced.  This  instrument  is  shown  in  Fig.  2,  from  which  it 
will  be  seen  to  consist  of  a  pair  of  magnetising  coils  into  which 
the  magnet  is  introduced  mounted  on  a  base  which  contains 
the  flux  measuring  device  proper.  This  is  shown  in  detail  in 
Fig.  3,  which  illustrates  the  revolving  disc  running  between 
iron  pole-pieces  and  the  carbon  brushes  which  run  on  the  edge 
of  the  disc  and  the  spindle  to  which  it  is  attached. 

Fig.  4  shows  the  method  of  construction  adopted.  The 
magnet  to  be  tested  rests  on  a  pair  of  angles  carried  in  an 
aluminium  base  casting.  These  angles  are  separated  by  non- 
magnetic distance  pieces  and  in  the  space  between  them  rims  a 
soft  iron  disc  having  a  copper  ring  attached  to  its  outer  edge. 

The  disc  is  carried  on  a  spindle  made  of  a  copjier  alloy,  and 
carbon  brushes  nm  both  on  this  spindle  and  on  the  periphery 
of  the  disc.  The  spindle  is  carried  in  ball-bearings,  one  in  one- 
of  the  angles,  and  the  other  in  a  separate  casting  bolted  thereto. 
By  using  ball-bearings  it  is  possible  to  work  with  small  clear- 
ances so  that  the  reluctance  of  the  air-gap  is  negligible  in  com- 
parison with  the  magneto-motive  force  provided  by  the  mag- 
net. 

The  magnetising  force  is  provided  by  two  coils  of  wire 
woimd  on  adjustable  brass  bobbins,  which  are  attached  to  the 
upper  face  of  the  angles.  These  bobbins  can  be  moved  to  a. 
sufficient  extent  to  permit  of  the  testing  of  magnets  of  various 
sizes. 

For  extremely  accurate  work  the  bobbins  should  be  made 
to  fit  the  magnets  closely  in  order  to  avoid  the  introduct  on  of 
leakage  flux,  but  for  ordinary  commercial  testing  it  is  foimd 
that  bobbins  made  for  magnets  with  a  section  of  85  mm.  by 
12  mm.  can  be  used  for  aU  ordinary  magneto  magnets  down  to 
the  smallest  sizes. 

)f  The  path  of  the  flux  will  be  clear  from  an  examination  of 
the  drawing.  It  will  be  seen  that  the  revolving  disc  virtually 
constitutes  a  small  hombpolar  djTiamo,  the  directions  of  flux 
and  rotation  being  such  as  to  induce"  an  E.M.F.  radially  out- 


Fio.  4. — DeTAiL.<< 

Arj-ABATCH. 


.\  \:.iM:\'u-  l.iy  in  thi:  fact  tliiit  it  w  ]>riictically 

\m\"  ly  to  iiuij^iifti.fi'  a  ri'ully  liigh-phi.iH  iimgdct  l)y 

miMi  ,;Mi-tfi -motive  f<)r(-i;  applied  i\i  manse,  to  itn  two 

vndii.  Ihc  c|unlity  of  inu^^iU'tn  lias  Htcudily  improved  during 
the  la«t  tvri  Vfors,  no  that  wliile  before  tlie  war  the  avcriigc 
mngnirt  with  u  coiri  ive  forc'  of  ttl)out  60  uoiild  be  reiidily 


»nturfttc<l  iti  mu  h  ii  inaniirr,  llic  [ireHcrit-duy  iiilignet  giving 
70  to  I'i  coen-ivi!  Uun-  cannot  be  jiro|)i'rly  inagrn'tiHcd  except 
by  tlic  applii'iitiiin  of  u  <'r)iitiiiuoiiH  inii^'noto-inotivc  force, 
Hucli  on  run  bi-  applied  by  interlinking  \\\>-  magnet  with  u  coil 
of  wire. 


l'"i(i.  C. — CosTRor,  1'anki 


wards  ill  the  di.Mc.  This  K.M.F.  is  communicated  iiy  lucaiis  of 
the  cuilion  bnislics,  wliich  run  on  tlie  spiiulh'  and  disc  to  the 
miilivollineti'i-  which  wtvch  us  I!ii.\  measurer. 

The  disc  is  driven  l)y  menus  of  a  flexible  coupluig  from  a. 
small  induction  motor  on  ulternating-current  circuits  or  shunt- 
wound  motor  for  continuous  current.,  and  as  the  power  re((uireil 
1o  drive  it  is  quite  ncglibible,  the  Hjieed  of  rotation  is  sensibly 
constant. 

The  licstuig  appgrutu»i  proper  is  genenilly  combined  with  a. 
control  panel  wliicli  permits  the  niiignelising  current  in  the 
coils  tip   lie  vurii'd  uh  ilr'Niii-d   between     tin'  extreinr   plus  and 
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minus  limit.s.  This  panel  -an  cxaiuplc  of  which  is  shown  in 
Fig.  5 — usually  carries  the  niilli-voltmeter  which  serves  both 
as  a  measurer  of  flux  and  also,  by  the  use  of  a  suitable  shunt 
coil  and  change-over  switch,  as  a  measurer  of  current.  It  also 
carries  a  sliding  regulator  permitting  of  smooth  variation  of 
the  current,  and  a  reversing  switch,  in  addition  to  the  switches 
and  fuses  controlling  both  tlie  magnetismg  and  motor  circuits. 

Such  an  apparatus  has  been  found  to  give  good  service  when 
testing  magnets  in  large  quantities,  being  employed  both 
by  m&gnet  manufacturers  and  users.  It  can  be  used  by  com- 
paratively unskilled  labour,  and  is  quick  in  operation,  a  smart 
operator  being  able  to  test  a  batch  of  magnets  for  both 
coercive  force  and  remaneuce  at  a  rate  of  about  30  to  45 
seconds  per  magnet,  and  the  results  can  be  repeated  in  succes- 
sive operations  within  an  extreme  error  of  2  per  cent. 

A  modified  form  is  now  being  introduced  in  which  B.H. 
curves  may  be  obtained  directly  without  the  necessity  of  any 
plotting  of  recorded  observations.  In  this  case  a  special 
form  of  rheostat  is  employed  which  is  slowly  traversed  by 
means  of  a  small  motor.  This  rheostat  is  coupled  to  the  card 
on  which  the  record  is  made,  the  method  of  coupling  employed 
being  such  that  the  movement  of  the  card  is  proportional  to 
the  current  in  the  magnet  coils.  The  flux  may  either  be 
recorded  on  the  card  by  the  use  of  a  recordmg  milli-voltmeter, 
or  else  by  an  adaptation  of  the  well-known  Brearley  curve 
tracer.  In  the  former  case  a  record  is  obtained  without  the 
need  of  any  operator,  and  in  the  latter,  while  an  operator  is 
required,  the  work  needs  very  little  skiU,  and  the  tedious  pro- 
cess of  plotting  a  long  series  of  observations  is  entirely  avoided. 


DIRECT  AND  INDIRECT  METHODS  OF  MAKING 
NITRIC  ACID.* 

BY  E.  KILBURN  SCOTT. 

The  manufacture  of  nitric  acid  from  the  atmosphere  can  be 
effected  with  the  aid  of  electricity  in  two  dift'erent  ways.  The  first 
is  called  by  the  author  the  "  direct  electric  method,"  because  it  is  a 
single  process  and  mainly  electrical,  and  the  second,  the  "  indirect 
method,"  because  it  consists  of  several  processes  and  is  partly 
chemical  and  partly  electrical. 

In  the  direct  electric  method  air  is  blown  through  a  high  tension 
arc  flame  and  forms  nitric  oxide  gas,  which,  on  cooling,  takes  up  more 
oxygen  and  becomes  nitrogen  peroxide.  When  the  peroxide  is 
brought  into  contact  with  water  in  absorption  towers  it  gives  nitric 
acid.  Electric  power  is  used  once  only,  on  the  air  that  is  passed 
through  the  furnace.  The  whole  operation  is  carried  out  in  a  single 
factory  containing  simple  plant,  and  as  the  raw  materials  are  merely 
air  and  water,  such  a  works  can  be  established  anjTvhere  where 
cheap  electricity  is  available. 

The  indirect  method  is  a  combination  of  nine  separate  operations, 
conveniently  carried  out  in  three  separate  plants  or  factories.  In 
the  first  of  these  calcium  carbide  is  made  by  treating  coke  and  lime 
in  an  electric  furnace.  When  cool  the  carbide  is  ground  to  a  very 
fine  powder,  and  in  order  to  prevent  an  explosion  by  acetylene,  the 
grinding  has  to  be  carried  out  in  an  iiicii  at  indsphere  in  closed  vessels. 
In  the  second  plant  the  carbide  is  mafic  ml ..  ralciumcyanamide,  being 
fed  into  retorts  with  layers  of  criiikl.'il  [>:>[-ri\  the  purpose  of  which 
is  to  provide  passages  for  the  nitrogen.  In  the  centre  of  each  retort 
there  is  a  carbon  rod,  and  the  ends  of  each  rod  are  comiected  to  a 
source  of  electricity.  Each  retort  is  also  comiected  to  a  source  of 
pure  nitrogen,  which  is  usually  made  by  a  liquid  air  plant.  The 
temperature  of  the  carbide  is  raised  in  the  retort  to  a  certain  point 
by  passing  current  through  the  carbon  rod,  and  this  infiilentally 
bums  up  the  crinkled  paper,  and  nitrogen  gas  is  then  admitted  tor 
about  18  hours.  This  combines  with  the  carbide  to  form  calcium 
cyanamide,  which,  after" cooling  down,  is  groiuid  to  a  powder.  The 
third  factory  makes  nitric  acid  from  the  cyanamide,  which  is  therein 
treated  with  superheated  steam,  ammonia  gas  being  given  off.  The 
ammonia  is  then  passed  with  air  over  a  catalyst  consisting  of  platinum 
which  is  hcat«d  to  a  certain  temperature.  As  a  result  of  this  the 
nitrogen  and  hydrogen  of  the  amniDnia  co-  bijie  with  the  oxygen  of 
the  air  to  form  nitric  acid,  which  is  of  about  the  same  strength  as 
the  acid  ol)taiiied  from  the  direitt  electric  method. 

It  will  thus  he  seen  that  with  the  indirect  method  the  raw  materials 
required  are  coke,  limestone?  and  air  ;  also  pure  nitrogen  to  make  the 
calcium  cyanamide  and  superheated  steam  to  make  the  ammonia. 

*  Abstrivct  of  a  lecture  delivered  at  University  ('oUoge,  London. 


In  comparing  the  processes  it  should  be  noted  that  the  raw  mate- 
rials of  the  direct  electric  method  are  available  everywhere,  bemg  air 
which  costs  nothing,  and  water  which  is  a  very  small  charge.  Some 
caustic  soda  is  required  to  make  the  sodium  nitrite  which  is  a  by- 
product of  the  process,  but  it  is  a  very  small  amoimt  and  can  be 
obtained  very  cheaply. 

The  manufacture  of  nitric  acid  from  Chili  nitrate,  on  the  other 
hand,  is  expensive.  The  raw  material  has  to  be  transported  5,000 
miles  in  expensive  tomiage,  and  at  great  national  expense,  because 
of  the  policing  of  the  long  sea  route.  There  is  considerable  national 
risk  in  being  dependent  on  an  overseas  supply  of  raw  material, 
because  it  will  be  remembered  that  before  the  battle  of  the  Falkland 
Isles  the  presence  of  a  few  enemy  cruisers  off  South  America  was 
sufficient  to  hold  up  supplies  absolutely  for  seven  weeks,  and  partly 
^o  for  a  much  longer  period.  It  is  conceivable,  if  not  probable,  that 
this  might  happen  again. 

The  whole  of  the  plant  and  material,  &c.,  for  the  direct  electric 
method  can  be  obtained  in  this  coiuitry,  and  therefore  not  a  penny 
need  be  sent  out. 

By  manufacturing  from  Chili  nitrate,  on  the  other  hand,  very  large 
sums  are  having  to  be  paid  for  the  nitrate  and  for  transport,  insur- 
ance &c.  Large  sums  are  also  required  for  the  pyrites  and  sulphur 
for  the  manufacture  of  sulphuric  acid  which  is  required  to  treat  the 
nitrate. 

Before  the  war  the  Central  Powers  were  the  largest  purchasers  of 
Chili  nitrate.  Germany  alone  took  twice  as  much  as  the  next  con- 
sumer, the  United  States,  and  over  six  times  as  much  as  this  coimtiy. 
Xow  they  do  not  require  any,  because  they  have  established  immense 
plants  to  make  nitrates  from  the  air.  It  will  easily  be  seen  that  by 
keeping  money  in  the  country  they  are  at  a  great  economic  advantage. 
This  development  of  the  manufacture  of  nitrates  from  the  air  in 
Giermany  and  Austria  is  one  of  the  most  remarkable  features  of  the 
war. 

The  author  believes  that  three  scientific  developments  were 
amongst  leadmg  factors  in  deciding  Germany  that  the  opportune  time 
had  arrived  for  starting  the  war.  They  were  (a)  the  manufacture 
of  nitrates  from  air  by  which  the  Central  Powers  were  rendered 
independent  of  Chili  nitrate  ;  (6)  the  success  of  aircraft,  especially 
the  Zeppelin,  which  nullified  the  insular  position  of  this  country  ; 
(c)  the  success  of  the  gyro  compass,  which  solved  the  problem  of  exact 
steering  of  battleships  and  submarines  by  making  the  compass 
independent  of  magnetism  and  the  electric  current. 

Before  the  war  the  price  of  Chili  nitrate  was  about  £11  a  ton,  now 
it  is  over  £17  a  ton,  and  it  is  important  to  note  that  this  figure  repre- 
sents only  a  portion  of  its  total  cost,  because  the  nitrate  requires 
considerably  more  than  its  own  weight  of  concentrated  sulphuric 
acid  for  its  decomposition,  and  this  acid  is  lost  in  the  process.  The 
cost  of  transport  of  the  raw  materials — pyi-ites,  sulphur — with 
which  to  make  the  sulphuric  acid,  the  transport  of  the  finished  acid 
and  of  the  by-products  lead  to  heavy  expenses  and  loss  of  time 
through   congestion   on   the   railways. 

In  the  manufacture  of  nitric  acid  from  Chili  nitrate  sodium  sul- 
phate is  left  in  the  reaction  pot  or  vessel,  and  in  order  to  get  this  to 
rim  out  freely  so  that  the  process  can  be  carried  on  regularly,  about 
30  per  cent.of  sulphuric  acid  is  rmi  out  with  it.  The  result  is  a 
material  called  nitro  cake. 

Since  the  war  this  cake  has  been  produced  in  enormous  quantities, 
and  very  large  amounts  have  been  and  are  even  now  being  "  dumped 
in  the  sea  or  sent  to  the  tip."  As  tins  nitro  cake  contains  about  30 
per  cent,  of  free  sulphuric  acid,  some  idea  can  be  obtained  of  the 
enormous  losses  of  sulphuric  acid.  It  is  true  that  uses  havo  now 
been  found  for  some  of  it  for  scouring  wool  and  for  pickling  metals, 
but  there  is  still  enormous  wastage. 

kj  If  the  methods  of  making  nitrates  from  the  air  had  been  developed 
in  this  coiuitry  then  we  should  not  only  have  been  independent  of  Chili 
nitrate  but  the  sulphuric  problem  would  not  have  arisen.  Nitric 
acid  up  to  60  per  cent,  strength  which  is  high  enough  for  picric  acid, 
&c.,  is  produced  by  the  direct  electric  method  without  any  sul()huric 
acid  whatever.  For  higher  concent  nil  ions  sulphuric  acid  is  used  to 
remove  the  excess  water,  but  is  not  lost,  but  is  used  over  and  over 
again. 

When  uiaking  nitric  acid  !>>•  tlie  direct  electric  process  there  are 
no  impurities  because  the  electric  arc  llarae  is  neutral  and  the  raw 
materials  are  pure. 

Chili  nitrate,  on  the  other  hand,  contains  chlorides  and  other  im- 
purities, and  the  sul])huric  acid  with  which  it  is  treated  is  also  liable 
to  contain  ar.senic.  The  imiiortancc  of  this  question  of  purity  is 
shown  by  the  fact  that  sodium  nitrate  made  l)y  electric  power  sells 
freely  in  competition  with  the  sodium  nitrate  from  Chili,  even  in 
peace  time.  .    .         , 

The  author  is  of  opinion,  in  view  of  the  great  superiority  of 
ammonium   nitrate    as  a  fertiliser  compared   ^vith   other   nitrous 


216 


THE  ELECTRICIAN,  NOVEMBER  17,  1916. 


compounds,  and  seeing  the  great  advantages  in  favoiir  of  this  country 
derivable  from  possessing  the  raw  materials  necessary,  that  steps 
should  at  once  be  taken  to  develop  the  manufacture  of  ammonium 
nitrate,  using  gas  power  for  the  production  of  electricity  to  be  em- 
ployed in  the  production  of  the  nitric  acid  necessary,  the  ammonia 
being  obtained  altogether  or  in  part  from  the  power  gas. 

In  reference  to  the  electrical  production  of  nitric  acid  by  a  coal- 
buming  plant,  the  works  at  Bitterfeld  in  Germany  are  instanced, 
the  power  of  the  plant  being  greater  than  that  of  the  whole  of  the 
power  stations  in  the  London  area,  and  tlie  whole  of  the  energy  being 
obtained  by  the  combustion  of  a  highly  inferior  fuel,  a  brown  lignite 
of  low  calorific  value. 

The  author  al.so  pleads  for  the  erection  of  nitrogen  plants  of  as 
little  as  1,000  kw.  size  as  adjuncts  to  electricity  generating  stations 
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SaomoxAL  I'i.as  and   Ki.itVii'noN  of  tiik  Kilhukn  Scott  3-riiA.sn 
KuBRACE  rill!  TIIK  uiiir/iT  Fixation  ok  Atmohpii raiic  Nitroobn. 

lor  Ihf!  |iiir|i>iM!  of  ()i|UikhMJiiK  the  IoimI,  iiiid  for  largo  pliintH  UHing 
blaul  fiiniaii-  or  Mond  gas  wittier  indopi'iidontly  or  in  conjunction 
with  olhiT  K"'  iiliinlK  producing  uminonia  needing  uoonoiniciil 
oliliiuitiiin. 

Tlio  jioiiiiinr  opinion  Ihut  (•'nitric  fiinime  proiliicid  can  only  bo 
miRlri  wilh  wnti-r  jifiwiir  in  imtinOy  orroniiouH.  'I'ho  idoii  in  piirlly 
dun  to  iKnornni't!  ol  inmlxm  powiT  conilitiiiiiM,  iind  it  ih  tnwiiid  \i\m\ 
by  thiiw  who  nri!  inl.Tiwli«l  in  Ihn  fncloring  of  foreign  proiluiMH. 
(^hinf  nmong  tliMm  iin-  Ihr  rinmn ht^  wIiohc  '\uU\ti-Mh  iirr  ii-nlrnd  in 
fhn  mining,  ri'ljning.  lr«nH|*.rtirig  iiiul  fiu-loring  of  Cliili  nilnito, 
iiImi  llinMii  iiii'inlHTn  of  tlii>  nfii|  iiimicijitjonH  who  tire  miiiiily  iiiUtr- 
(wtnl  III  till'  wurkiiig  u|iol('|ij|i  riilralc. 

When-  iiilcriiti.  in%olving  inillninn  of  monny  iiro  iil  Htnko  it  in  to 
l>n  nxfifi'lml  llinl  Ihn  inli-rcwln  liroiight  to  liniir  to  inninlain  tlui  hIiiIiih 
quo  will   ho  Uith   |Kjwprfiil  iind  Hiihllo.     Thi'Md  intonwlH  arn  vory 


highly  organised,  and  constantly  make  themselves  felt  in  the  Press 
and  in  political  circles.  The  innocent-looking  paragraphs  which 
from  time  to  time  appeared  in  the  daily  papers  throwing  doubt  on 
the  new  methods  of  producing  nitrates  from  the  air,  or  whether  it 
will  pay  to  make  them,  and  so  en,  are  all  engineered  by  these  interests, 
and  it  is  high  time  that  the  people  of  this  country  had  their  eyes 
opened  to  the  fact.  It  is  of  national  importance  that  reactionary 
influence  should  be  stopped  and  immediate  steps  taken  to  bring  this 
country  into  line  with  other  countries  in  the  adoption  of  modern 
scientific  methods. 

The  Kilburn  Scott  Furnace. — This  furnace  is  shown  in  the  accom- 
panying diagram.  One  of  the  distinguishing  features  is  that  it  works 
with  three-phase  alternating  current,  whereas  other  furnaces  used 
for  a  similar  purpose  abroad  work  only  with  single-phase  current. 
The  largest  furnaces  u.sed  in  Norway  also  require  continuous  current 
as  well  as  alternating  current  for  their  operation,  which  means  addi- 
tional electrical  apparatus  and  expense,  besides  the  cost  of  the  extra 
continuous  current  used. 

By  combining  three  arc  flames  together,  a  balanced  load  is  given 
and  continuity  of  working  is  assured,  because  current  is  always 
flowing  in  one  or  other  of  the  phases,  thus  enabling  the  arcs  to  main- 
tain each  other.  This  is  important  from  the  point  of  view  of  the  sup- 
ply and  regulation  of  power.  The  combined  three-phase  arc  flames 
take  the  form  of  an  inverted  cone,  and  thus  a  larger  proportion  of 
the  air  passing  through  the  furnace  is  enabled  to  come  into  intimate 
contact  with  the  arcs  than  is  possible  with  separate  flat  flames,  in 
separate  furnaces,  each  having  several  leakage  paths  by  which  the  air 
can  get  past  without  contact.  A  combined  three  arc  flame  is  hotter 
than  if  the  same  energy  were  expended  in  three  separate  single-phase 
furnaces,  because  the  latter  have  much  greater  radiation  losses  due  to 
increased  wall  area  and  to  requiring  twice  as  many  electrodes.  In  a 
given  period  there  are  three  times  as  many  arcs  struck  in  a  three- 
phase  furnace  as  there  are  in  a  single  phase,  and  naturally  this 
increases  the  temperature.     The  cost  of  the  furnace  is  also  less. 

The  general  structure  of  the  furnace  is  very  simple,  consisting  of 
cast  iron,  with  triangular  shaped  electrodes  enclosing  the  arc  chamber. 
The  firebricks  are  remote  from  the  flames,  and  thus  do  not  require 
renewal,  except  at  long  intervals. 

The  part  of  the  electrode  which  is  subject  to  wear  is  so  arranged 
that  it  can  be  quickly  renewed,  and  such  renewal  can  be  effected  in  a 
few  minutes  by  swinging  the  electrode  out  of  the  furnace. 

The  arcs  between  the  electrodes  are  started  by  a  stream  of  high- 
frequency  sparks  projected  into  the  space  between  the  electrodes 
where  they  are  closest  together.  The  air  dielectric  is  thus  broken 
down  by  .pilot  sparks,  which  enable  a  lower  main  voltage  to  be  used 
and  tends  to  high  electrical  efficiency.  It  is  al>o  possible  to  control 
a  furnace  by  means  of  quite  a  small  switch.  The  electrodes  do  not 
require  constant  adjustment,  as  is  the  case  with  the  furnaces  used 
abroad,  and  they  can  be  placed  at  the  best  distance  apart  for  the 
free  passage  of  t  he  air. 

The  roof  of  the  furnace  is  not  the  usual  ordinary  structural  one 
built  of  firebricks  and  difficult  to  maintain,  but  it  is  provided  by  a 
steam  boiler  which  forms  an  integral  part  of  the  whole.  One  special 
function  of  this  boiler  is  to  provide  the  cooling  zone  whereby  the 
nitric  oxide  formed  on  the  arc  flames  immediately  below  is  rapidly 
cooled  and  so  li.\cd  jiermanently.  This  is  very  effective  by  reason 
of  the  latent  heat  of  steam.  The  steam  .so  raised  can  be  utilised  for 
generating  electricity  for  the  furnace,  and  by  thus  workintr  the  com- 
binatiiiM  regencralively  the  gain  may  be  about  !.">  per  ccnt.'JNoneJof 
the  fuinat-es  in  \>^r  .iliro.iil  have  a  boiler  ajiplicil  directly. 


SOME  ASPECTS  OF  LORD  KELVIN'S  LIFE  AND  WORK.* 

Uy  nil.  ALEXANDER  KU.SSKI.I.. 

1.  Kuril/  'I'riiiiiiii'i  al  Olasgmv. — The  period  of  Kelvin's  life  which 
Ih  of  the  greatest  human  in'erest  ami  well  de-ierves  spei'ial  study  by 
educationists  is  from  his  eigh  h  to  his  sixtei'iilh  year.  His  father, 
.lames  'I'liomson,  win  aiipoinled  to  the  Chair  of  Mathematics  in 
(llasgow  Cniversily  in  William's  (j^cird  Kelvin's)  eighth  \ear.  We 
know  that  when  William  was  eight  years  old  he  nnd  his  elder  lirolher 
.lames  att<'nded  nnollicially  their  father's  junior  mathenuitical  class. 
11  Ih  reiorded  that  William  once  eloctrilied  the  class  by  asking  his 
father's  periniHsion  to  answer  n  queHtion.  His  own  family  had  the 
liigheHl  |ioHsible  ojiinioii  of  his  ability.  When  he  was  ten  years  old 
he  inalriinlated  at  (ilasgow  University  and  w<iit  through  I  lie  .Arts 
Course,  going  up  III  ('Hinliridge  at  the  lieginnin'j;  of  his  seventeenth 
yeiir. 

\\w  f.ithci'  rarefujly  HU|)erintended  William's  . diirsc  al  (Jlasgow, 
fostering  his  love  for  physical  science  nnd  giving  him  juiliiioiis  help 

•An  aliHlriwl  of  the  KIghth  Kelvin  l..ertiirc,  delivi'ii'il  lii'tcnv  llii- 
Iniititiition  of  Klectrieol  Knginiu-rM,  Nov.  Dtli. 
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in  his  mathematical  and  classical  studies.  Although  he  was  a  strict 
ilisciplinarian  yet  he  never  alienaletl  the  affection  of  his  children.  In 
his  later  life  Kelvin  often  recalled  thai  all  that  he  had  learnt  as  a  boy 
in  English  geography,  history,  mathematics  and  classics  was  taught 
him  at  home  along  with  his  brothers  and  sisters  by  his  father.  He 
used  also  to  add  that  he  never  met  a  better  teacher  in  anything  than 
his  father  was  in  everything. 

During  his  course  at  Glasgow  he  studied  under  several  famous 
professors  and  won  distinction  by  carrying  off  most  of  the  prizes. 
The  preparing  for  examinations  at  this  period  encouraged  that  hot, 
intemperate  method  of  study  which  caused  in  after  years  so  much 
anxiety  to  the  second  Lady  Thomson.  Luckily^,  however,  the 
Glasgow  session  lasted  only  during  the  six  winter  months,  and  so 
Prof.  Thomson  and  his  family  could  spend  a  considerable  part  of  the 
summer  vacation  in  holiday-making.  The  letters  of  the  family 
show  how  much  they  all  liked  these  happy  months  at  villages  on  the 
Firth  of  Clyde.  William  then  acquired  that  lifelong  love  for  navi- 
gational problems  and  for  the 

"  Billows  and  breeze,  islands  and  seas, 
Jloimtains  of  rain  and  sun," 
which  are  typical  of  the  West  Coast  of  Scotland.  The  swimming, 
boating  and  motmtaineering  in  which  he  then  delighted  both  accen- 
tuated his  mental  activity  and  perfected  his  bodily  health.  He  read 
and  studied  mathematical  works  assiduously,  being  eager  to  qualify 
himself  to  attack  those  physical  problems  about  which  he  had  heard 
so  much  at  college.  One  of  his  favourite  books  was  De  Morgan's 
"  Differential  and  Integral  Calculus."  Some  of  the  difficulties  in 
this  book  were  doubtless  explained  to  him  by  his  father,  but  the 
reading  of  it  he  regarded  as  relaxation,  as  it  gave  him  great  pleasure. 

His  last  year  at  Cilasgow  University  was  one  of  unexampled  mental 
activity.  Some  years  later,  on  looking  back  on  this  period,  he  said 
that  ■■  his  mental  vision  was  clearer  then  than  it  was  now."  He  had 
little  desire  to  read  novels  and  read  very  few;  in  fact,  from  1840  to 
1843  he  read  none. 

Before  Thomson  came  up  to  Cambridge  he  WTote  a  Paper  criticising 
a  theorem  given  in  Kelland's  "  Theory  of  Heat."  The  Paper  is 
purely  mathematical,  and  is  a  remarkable  production  for  a  boy  of  16. 
It  was  the  forerunner  of  many  himdreds  of  Papers,  some  of  which 
opened  up  unexplored  regions  of  science  and  all  of  which  were  char- 
acterised by  clear  thinking  and  deep  physical  insight. 

2.  Electrosiatics. — The  first  important  Paper  of  Thomson's  was 
written  fom'  months  later,  just  before  he  entered  Peterhoase  Cam- 
bridge as  a  freshman.  It  was  entitled,"  On  the  L'niform  Motion  of 
Heat  in  Homogeneous  Solid  Bodies,  and  its  Connection  With  the 
Mathematical  Theory  of  Electricity."  He  points  out  how  the 
problem  of  the  flow  of  heat  in  a  conducting  solid  is  exactly  analogous 
to  the  problem  of  the  electrostatic  Held  in  an  insulating  medium. 
The  lines  of  flow  in  the  heat  problem  are  coincident  with  the  lines  of 
force  in  the  corresponding  electrostatic  problem. 

It  readily  follows  from  Thomson's  Paper  that  the  thermal  con- 
ductance between  two  isothermal  surfaces  at  temperatures  6^  and 
fl«,  i.e.,  ^  (^1— ^2)  equals  (477-;X)/.-C,  where  C  is  t  he  "  capacity  between 
the  two  surfaces  "  in  the  corresponding  electrostatic  problem.  This  is 
the  "capacity  "which  electrical  engineers  use.  Looked  at  from  this 
point  of  view  it  will  be  seen  that  the  conceptions  of  the  "  capacity  " 
of  a  body  and  the  "  capacity  ietween  two  bodies  "  are  really  the 
same.  The  capacity  of  a  conductor  is  the  capacity  between  its 
boundary,  which  is  an  equi-potential  surface  and  the  equi-potential 
surface  of  zero  potential. 

In  this  Paper  Thomson  gives  a  clear  statement  of  Green's  theorem, 
which  he,  like  Gauss,  Sturm  and  Chasles  had  independently  dis- 
covered. 

3.  Cambridge. — In  1843,  William  Thomson  rowed  in  the  May 
races  at  Cambridge,  first  as  No.  7  and  then  as  bow,  and  was  largely 
instrumental  in  preventing  the  Caius  boat,  which  had  a  great  repu- 
tation, from  bumping  Peterhouse.  Six  months  later  he  won  the 
C'olquhoun  sculls.  In  these  days  the  racing  boats  had  hole  pins  and 
were  old-fashioned.  Hence  the  experience  he  gained  in  the  summer 
holidays  boating  on  the  Firth  of  Clyde  stood  him  in  good  stead.  It 
is  related  that  at  the  end  of  the  race  for  the  silver  sculs  he  was  very 
exhausted,  having  done  very  little  training  for  it. 

In  1884  he  was  second  WTangler  and  first  Smith's  prizeman.  He 
therefore  felt  that  he  was  free  to  devote  himself  whole-heartedly  to 
invest ifratiug  iiliysicul  problems  with  the  help  of  mathematics.  He 
specially  sludiid  the  problem  of  the  distribution  of  electricity  on  two 
spherical  conductors  when  near  one  another.  Poisson,  as  early  as 
1812,  had  obtained  the  comi)letc  nuithematical  solution  of  this 
problem,  but  his  solution  was  not  adapted  to  numerical  computation. 
Sir  William  Snow  Harris,  in  a  Paper  published  in  the  "  Philosophical 
Transactions  "  for  1834,  describes  vcrv  careful  experiments  he  had 
made  to  measure  the  attractions  between  spherical  conductors.     His 


results  seemed  to  throw  doubt  on  the  accuracy  of  Coulomb's  law. 
He  found,  for  instance,  that  when  two  equal  spherical  conductors  had 
imequal  charges  of  the  same  sign,  then  if  they  were  initially  far  apart 
thoy  repelled  one  another,  but  if  they  were  close  together  initially 
they  attracted  one  another.  When  very  close  together  a  spark  passed 
from  one  to  the  other  and  repulsion  again  ensued.  At  a  certain 
distance  apart  they  were  in  neutral  equilibrium,  provided  that  the 
charges  were  of  the  same  sign  and  unequal  in  magnitude. 

4.  Electric  /»«a!7e.s.— Thomson,  therefore,  attacked  the  problem  of 
calculating  the  mutual  attractions  and  repulsions  of  the  two  elec- 
trified conductors,  and  obtained  a  complete  solution  from  which 
numerical  values  could  be  found  without  very  much  difficulty.  In 
obtaining  this  solution  he  used  the  method  of  "  electric  images," 
with  which  his  name  will  always  be  associated.  He  shows  that  if 
we  have  two  conducting  spheres  with  given  electric  charges  the  field 
round  the  conductors  can  be  exactly  reproduced  by  an  infinite  series 
of  point  charges  placed  at  certain  definite  points  inside  the  two 
spheres  and  on  the  line  joining  their  centres.  This  method  is  useful 
in  the  theories  of  heat,  hydro-dynamics,  sound,  &c.  and  also  in  pure 
mathematics.  Robert  Murphy  had  previously  suggested  in  his  book 
on  "  Electricity,"  published  in  1833,  how  an  approximate  solution 
could  be  obtained  by  a  method  which  he  called  the  "  method  of 
successive  influences."  Thomson  re'ers  to  this  method  and  shows 
that  the  effects  of  the  successive  induced  charges  can  be  produced  by 
means  of  image  charges. 

Thomson  proved  that  the  behaviour  of  electrified  conductors  as 
1  escribed  by  Snow  Harris  was  in  exact  acidirlaii'i-  with  theoretical 
deductions  from  Coulomb's  law.  He  also  1  inn  'mi!,  mistakenly  in 
the  author's  opinion,  certain  of  Snow  Harrss  c.xi  er. mental  results. 
Although  Snow  Harris  was  certain  that  his  experimental  results  were 
accurate,  he  was  most  impressed  by  the  ability  of  the  young  Scottish 
mathematician. 

It  was  not,  however,  imtil  1853  that  Thomson  published  the 
solution  of  the  problem  and  gave  a  table  and  formulse  by  means  of 
which  the  attractions,  capacities,  and  neutral  distances  of  the  two 
spheres  can  be  easily  and  accurately^  found,  provided  that  they  are 
not  too  close  together. 

If  the  potentials  of  the  two  equal  spheres  are  v  and  —v  respectively, 
and  if  F  he  the  attraction  between  them,  it  can  be  proved  by  Cou- 
lomb's law  that 

F=a{alcy-v' (1) 

where  a  is  the  radius  of  either  sphere,  c  the  distance  between  their 
centres  and  a  a  number  that  depends  only  on  the  value  of  ale.  Values 
of  a  are  given  in  the  "  Journal,"  I.E.E.,  1912,  Vol.  XLVIIL,  p.  265. 
In  ( 1)  i^  is  in  dynes,  and  v  is  measured  in  absolute  electrostatic  miits., 
For  instance,  if  c  is  3  and  «  is  1,  we  have,  on  the  assumption  that 
the  dielectric  coefficient  of  air  is  unity, 

F=0-SnSi:-  dyne  nearly, 

where  w  is  in  electrostatic  tmits.  Assuming  Maxwell's  theory,  and 
knowing  that  the  velocity  of  light  is  3  x  lO'"  cm.  per  second,  we  find 
that  the  unit  of  electrostatic  pressure  is  300  volts.  Hence,  if  the 
potentials  in  volts  of  the  two  spheres  be  I'  and  —  V  respectively,  we 
have 

^=0000003531  V-  dyne. 

For  example,  if  V=  15,000  volts,  we  have 

Ji'=794-5  dynes=0-8097  gramme  weight. 

Conversely,  by  weighing  the  attraction  F  between  the  spheres,  we 
can  readily  find  the  voltage  2V  between  them.  This  method  can 
easily  be  applied  to  measure  the  voltage  of  high-pressure  transformers. 
It  is  to  be  noticed  that  the  voltage  is  completely  determined  when  the 
dimensions  of  the  spheres  and  the  force  of  attraction  between  them 
are  given.  In  standardising  a  voltmeter  of  this  kind  no  electrical 
measurements  arc  necessary.  The  spheres,  however,  must  not  be 
too  near  to  one  another,  otherwise  a  spark  will  pass  between  them. 

5.  Absolute  Units. — In  the  fourth  Kelvin  lecture.  Dr.  Glazebrook 
has  given  us  the  history  of  the  absolute  units,  beginning  with  the 
appointment  of  the  Electrical  Standards  Committee  of  the  British 
Association  in  1861.  But  10  years  before  this  Thomson  had  found 
that  all  the  effects  of  electromagnetic  and  electro-dynamic  induction 
could  be  explained  by  the  principle  of  the  Conservation  of  Energy— 
a  princii)lc  first  clearly  enunciated  by  George  Green.  In  the  "  Philo- 
sophical .Magazine"  for  December.  1851,  appeared  Thomson's 
remarkable  Paper  on  the  "  Applications  of  the  Principle  of  Mechan- 
ical ElTei^t  to  the  Measurement  of  Electromotive  Forces  and  of  Gal- 
vanic Resistance  in  Absolute  I'nits."  Since  the  E.M.F.  of  the 
electrochemical  action  in  a  cell  equals  the  dynamical  equivalent  of 
the  whole  chemical  change  eflfected  by  a  current  of  unit  strength  in  a 
second,  the  E.M.F.  of  a  Daniell  cell  can  be  calculated  (1)  on  the 
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assumption  that  tlie  whole  chemical  action  is  electrically  efficient, 
or  (2)  on  the  assumption  that  only  the  oxidation  or  deoxidation  of 
the  metals  is  electrically  efficient. 

In  this  Paper  Thomson  points  out  that  if  H  be  the  heat  developed 
i||»wire  and  J  be  Joules'  equivalent  we  have  JH=EI,  and  therefore, 
Ip^  Ohm's  law,  JH—RI-.  Hence  since  J  and  H  are  known  and  /  can 
be  measured  at  once,  in  absolute  units  (by  a  tangent  galvanometer. 
for  instance),  R  is  found,  and  therefore  also  E.  The  values  of  the 
C.G.S.  units  of  current,  resistance  and  E.M.F.  can  thus  be  foimd. 

Thomson  defines  the  volume  resistivity  ^j  and  the  mass  resistivity 
p'  of  the  copper  forming  a  wire  by  the  equations 

R=p{llA)  and  R=p'(l-/m), 

Where  R  is  the  absolute  resistance  of  the  wire,  1  its  length,  and  »>  its 
mass.  He  then  compares  the  resistivity  of  the  wires  used  by  Jacobi, 
Kirchoff,  Weber,  and  .Joule,  the  values  being  given  in  foot-gi-ain- 
second  units.  At  this  date  it  will  be  seen  that  Thomson  had  very 
clear  views  about  electrical  units. 

6.  Electric  OscilJations. — In  1853  Thomson  read  an  epoch-making 
Paper  on  the  "  Oscillatory  Discharge  of  a  Leyden  .Jar "  to  the 
Glasgow  Philosophical  Society.  Six  years  previously  Helmholtz 
had  discussed  a  puzzling  phenomenon  he  had  noticed  when  a  steel 
knitting  needle  was  magnetised  by  the  discharge  current  from  a 
Leyden  jar.  In  some  cases  the  needle  was  left  magnetised  with  the 
north  pole  at  one  end,  and  sometimes  with  the  north  pole  at  the  other. 
If  the  discharge  were  oscillatory  this  would  explain  these  results. 
Thomson  proved  mitheraatically  that  this  was  true  in  certain  cases, 
and  obtained  a  formula  by  means  of  which  the  rapidity  of  the  os- 
cillations can  be  computed.  He  suggestsd  also  that  an  experimental 
verification  of  this  might  be  obtained  by  means  of  Wheatstone's 
revolving  mirror.  Feddersen  did  this  in  1859.  The  invention  of  the 
oscillograph  has  enabled  us  to  study  these  discharge  currents  in  detail 
and  prove  that  Thomson's  theory  is  very  approximately  correct. 
The  great  practical  importance  of  this  Paper  lies  in  the  fact  that  it 
led  many  physicists  to  study  the  problems  of  oscillatory  discharge 
most  carefully,  and  wireless  telegraphy  was  the  direct  although  mi- 
expected  outcome  of  their  labours.  It  has  to  be  remembered,  how- 
ever, that  Thomson's  theory  is  not  complete.  Of  the  energy  origin- 
ally stored  in  the  jar  we  know  that  some  is  radiated  into  space.  In 
many  cases  this  amount  is  negligibly  small  and  Thomson's  theory  is 
directly  applicable.  But  he  did  not  show  how  the  radiated  energy 
could  be  taken  into  account  or  state  the  limitations  of  his  formula". 

7.  Peristaltic  Induction. — In  the  "  Proceedings  "  of  the  Eoyal 
Society  for  May,  1856,  Thomson  published  a  Paper  on  the  "  Peri- 
staltic Induction  of  Electric  Currents."  The  phenomena  observed 
when  testing  submarine  cables  proved  to  him  that  the  capacity  effects 
lietween  a  wire  and  the  sheath,  or  between  neighbouring  wires,  were 
most  imjiortant.  In  this  Paper  he  neglects  the  effect  of  electro- 
magnetic induction,  a»  this  is  permissible  for  slow  signals.  Thomson 
had  very  clear  views  about  the  electrostatic  coefficients  of  neigh- 
bouring conductors.  His  work  on  the  forces  between  electrified 
Hphercs  proves  this.  He  saw  that  when  we  have  several  wires  in  a 
cable  and  they  have  static  charges  the  potentials  of  each  wire  can  be 
found  by  means  of  these  coefficients.  This  is  still  true  when  the 
charges  are  in  motion.  "  They  present  a  very  perfect  analogy  with 
the  mutual  influences  of  a  number  of  elastic  tubes  bound  together 
lulr-rully  .  .  .  and  surrounded  and  filled  by  a  liquid  which  is  forced 
through  one  or  more  of  them."  Borrowing  a  medical  term  he  called 
thin  "  jH-ristaltic  induction."  As  the  electricity  was  in  motion  it 
Hccmed  to  liim  illogical  to  talk  about  "  electrostatic  induction." 

8.  Alliintic  Cahlf.  Tlie  first  attempt  to  lay  a  cable  across  the 
Atlantic  wat  made  in  1857.  It  broke  in  2,000  fathoms  of  water  '.i'M 
milcM  we»l  of  Valentin.  In  1858  it  was  decided  that  the  U.S.  frigate 
"  Xingarn  "  and  H.M.S.  "  Agumi-nuion  "  should  stuam  in  opposite 
dire(iions  ea<  li  wilh  half  the  calile  on  hoard  and  splirc!  it  in  mid- 
OMtnn.  I'rof.  Thornton  waii  en;;inei;r  in  charge  of  the  electrical 
tcxtinK  on  1  nard  the  •'  Agamenmon."  After  many  miHhii),»  the 
eable  wan  Mntcly  laid  on  Aug.  (1,  1858,  and  some  mesMagen  were  Kent. 
()n  fcfA.  *llli  of  this  year  mi-H'Mi'j,cn  ccoHud  to  pass  and  Thomson  and 
the  other  rnj^ineem  were  appointed  to  report  on  the  cause  of  the 
Itnmkdown.  In  experiment  in g  with  the  cable  from  the  Vnlentia  end, 
Thornton  foiitid  that  it  n-ted  in  the  same  way  a-s  If  it  were  an  InHU- 
laled  rii|iiiT  ronductor  270  niilex  long  with  Its  entl  c(mnecled  with  a 
c(ip|>«T  plnlr  HUiik  at  ihiH  dlHtnnce  in  the  Atlantic.  He  took  the 
rip|.orlunity  of  tivcnijgatinK  llie  earth  cnrrentH  in  It.  He  (rroved 
that  rle-trririirivM^ljc  'ndu'tinn  due  to  the  diurnal  variationn  of  ter- 
reitrial  inagiift  urn  van  a  prominent  enuMe.  hut  he  failed  to  trace  the 
other  (linturling  rauiie  or  caunei.  A  dny  noldom  piuiHed  without  the 
ilireclion  ol  (he  earth  current  clmnging  upvend  times.  So  far  lut  hn 
Wftii  nhlo  lo  »pr,  however,  there  wai  no  conii'-itjcin  I. el  ween  the  times 
of  revcrnal  o(  current  and  the  Holnr  hour-4. 


In  1865  and  1866  Thomson  acted  as  electrical  engineer  during  the 
laj'ing  of  the  second  and  third  Atlantic  cables.  He  also  acted  as 
consulting  engineer  for  various  cable  companies. 

The  troubles  experienced  with  the  1858  cable  led  Thomson  tcv 
invent  the  mirror  galvanometer.  The  "  ironclad  "  mirror  galvano- 
meter used  with  this  cable  is  kept  with  other  historical  apparatus  in 
the  laboratory  at  Glasgow  University.  This  was  replaced  by  the 
spark  recorder  and  finally  bj'  the  siphon  recorder.  The  arrangement 
of  the  suspended  coil  and  magnets  in  this  latter  device  is  the  same  as 
in  ordinary  moving-coil  galvanometers.  Thomson  was  at  this  time 
a  member  of  the  firm  of  Thomson,  Varley  and  Jenkin,  consulting 
engineers,  which  is  well  remembered  by  our  older  readers. 

9.  Sparking  Distances. — In  1860  Thomson  read  a  Paper  to  the 
Eoyal  Society  on  the  "  Measurement  of  the  Electromotive  Force 
required  to  Produce  a  Spark  in  Air  Between  Parallel  Metal  Plates  at 
Dift'erent  Distances."  He  used  his  absolute  electrometer  to  measure 
the  voltage,  and  was  very  surjjrised  to  find  that  the  potential  gradient 
required  to  break  down  a  very  thin  stratum  of  air  was  greater  than 
that  required  to  break  do'mi  a  thicker  stratum.  He  saw,  however, 
that  when  the  disruptive  voltage  exceeded  several  thousand  volts  the 
potential  gradients  at  which  the  discharge  occurred  were  practically 
constant. 

It  is  interesting  to  remember  that  these  experiments  were  carried 
out  in  the  cellars  and  laboratories  of  the  Old  Glasgow  College,  prac- 
tically next  door  to  the  workshop  in  which  James  Watt  invented  the 
condensing  steam  engine.  Few  appreciate  the  difficulties  that  had 
to  be  overcome  in  equipping  a  research  laboratory  in  these  early  days. 
His  assistants,  also,  were  willing  but  untrained  students.  Jolui  Kerr, 
the  great  physicist,  used  often  to  tell  how  he  did  research  work  from 
1846  to  1849  in  the  "  coal  hole  "  in  which  Thomson  had  set  up  the 
first  physical  laboratory  in  Great  Britian.  Kerr  was  then  a  divinity 
student.  In  later  years  he  used  somethnes  to  come  to  Thomson's 
senior  class.  In  1882  the  author  remembers  Thomson  gracefully 
introducing  him  to  the  rest  of  the  class  as  one  of  his  most  distin- 
guished old  pupils. 

Thomson's  Paper  on  sparking  distances  was  the  first  of  the  long 
series  of  Papers  on  this  subject  which  have  been  published  by  physi- 
cists in  almost  every  country.  The  electrodes  generally  employed 
are  spherical.  The  results  prove  that  the  voltage  at  which  the  dis- 
ruptive discharge  occurs,  or  at  which  a  corona  first  appears,  depends 
on  the  maximum  value  of  the  potential  gradient,  provided  that  the 
electrodes  are  farther  apart  than  about  one-tenth  of  an  inch. 

10.  Vortices. — The  motion  of  a  whirlpool  or  a  whirlwind  is  an 
example  of  a  simple  vortical  column  with  two  ends.  A  smoke  ring 
is  an  example  of  a  circular  vortex  closed  on  itself.  The  analogy 
between  the  motion  of  vortex  rings  in  a  liquid  or  gas  and  the  mag- 
netic forces  due  to  an  electric  current  flowing  in  a  ring  or  to  the 
magnetic  forces  due  to  a  small  magnet  was  [)erceived  by  Thomson 
as  early  as  1850.  But  it  was  not  until  Helmholtz  published  in  1858 
his  classical  Paper  on  the  dynamical  laws  of  vortex  motion  that 
Thomson  fully  appreciated  this  analogy. 

The  ultimate  nature  of  matter  was  a  problem  which  strongly 
attracted  Thomson,  and  he  made  many  speculations  concerning  it. 
In  his  class  he  taught  the  atomic  theory  of  gases,  but  he  regarded  the 
infinitely  rigid  atom  of  Lucretius  as  a  monstrous  and  totally  un- 
tenable assumption.  Stoke's  theory  explaining  the  ]>henomenon  of 
spectrum  analysis  requires  that  the  ultimate  molecules  which  form 
a  body  must  have  one  or  more  periods  of  vibration.  To  assume  such 
a  property  in  the  Lucretian  atom  is  to  give  it  that  very  flexibility  and 
elasticity  which  it  is  supposed  to  explain.  Now  vortices  once  started 
in  a  perfect  fluid  will  exist  for  ever.  They  have  perfectly  definite 
periods  of  vibration,  and  their  period  is  the  same  now  as  when  they 
were  created.  May  not  the  constitution  of  matter  be  explained  by 
a  vortex  atom  theory  V  One  of  his  suggest  ions  was  that  the  sodium 
atom  might  consist  of  two  vortex  atoms  looped  together  like  links  in 
a  chain.  Ulliinalcly,  however,  the  theory  became  so  complex  that 
he  was  reluctantly  compelled  to  abandon  it. 

K'  II.  The  DiffiLHion  of  //«(/.— In  the  session  1881-82  Sir  \\'illiam 
Thomson  leiliired  lo  his  senior  mathematical  class  on  the  lh(H)ry  of 
the  conduction  of  heal.  He  discussed  Fourier's  Ihi'orcin,  the 
equations  lo  the  How  of  liciil,  llie  method  of  images,  the  propagation 
of  Kumnu-r  heal  downwards  into  the  earth,  and  the  dilTusion  of  heat. 
Ah  there  wore  many  demaiuls  made  on  the  professor's  linu(  at  this 
jierlod,  one  or  two  of  the  lectures  he  gave  us  wore  unfinished.  In 
particiilHr.  the  lecture  on  the  "  rate  of  diffusion  "  .seems  to  have  ended 
Homewhal  uhriiptly.  This  isdevcliipcd  at  somi'  length  by  the  author. 
12.  '/'//(■  Cooliii,/  Effect  I'rodnrril  1,1/  a  Coreriixj.  In  Minvli.  IS84. 
Thummui  read  a  Paper  to  the  Hoyal  .Society  of  Kditdiurgli.  entitled 
"On  the  Kffii'ieney  of  Clothing  for  Maintaining  Tein|icniturc." 
Only  the  title  was  pulili«hed.  but  a  letter  from  .1.  T.  Molldmli  y, 
printed  in  TllK  ELECTiilctAN  for  April   HI,   ISSI.  tells  us  the  nmiii 
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points  of  the  PapiM-.  Thomson  showed  that  if  a  body  be  below  a 
certain  size  the  effeet  of  clothing  may  be  to  cool  it.  In  particular  he 
stated  that  for  a  globular  body  if  the  radius  be  less  than  ikje,  where 
/.■  is  the  conductivity  of  the  covering  medium  and  e  the  emissivity, 
the  teniperaturc  will  be  diminished  by  increasing  the  thickness  of  the 
covering  until  it  equals  2i/e.  It  will  then  be  increased  for  greater 
thicknesses  of  the  covering.  Thomson  knew  the  experimental  result. 
He  also  knew  that  Fourier's  assinn|)tion  that  e  is  constant  is  not 
legitimate.  He  therefore  doubtless  intended  to  rewrite  the  Paper. 
A  more  accurate  solution  giving  the  same  general  result  has  been 
published  by  the  author  in  the  "  Journal  "  I.E.E.,  1911,  Vol.  XLVIL, 
p.  744. 

The  corresponding  problem  for  an  insulated  cylindrical  wire  placed 
in  a  cooling  medium  flowing  transversely  against  it  with  velocity  is 
of  importance  in  power  transmission.  The  author  discusses  this 
problem  and  shows  that  under  certain  conditions  the  covering  of 
overhead  transmission  wires  with  a  suitable  material  would  not  only 
prevent  the  losses  due  to  the  formation  of  a  corona  but  would  allow 
more  jjower  to  be  transmitted  without  overheating  the  wires. 

13.  Age  of  the  Earth  and  Svn. — The  ageof  the  earth  and  theageof 
the  sun  were  two  problems  to  which  Thomson  devoted  his  best 
energies.  It  was  midoubtedly  a  labour  of  love  on  his  part.  The 
'■  age  of  the  earth  problem  "  he  had  studied  when  a  boy.  He  saw 
that  the  solutions  given  by  Fourier  would  enable  liim  to  make  an 
estimate  provided  that  the  average  thermal  diifusivity  of  the  earth's 
crust  were  known.  He  and  P.  G.  Tait  carried  out  researches  at 
Craigleith  quarries  near  Edinburgh.  From  these  data  he  made  a 
rough  estimate  that  it  was  about  a  hundred-million  years  since  the 
surface  of  the  earth  was  molten.  The  discovery,  however,  that  a 
small  mass  of  radium  can  emit  spontaneously  an  enormous  quantity 
of  heat  has  made  it  probable  that  his  conclusion  will  have  to  be 
modified.  It  is  possible  also  that  a  more  accurate  knowledge  of  the 
value  of  the  diiiusivityof  the  materials  forming  the  earth  and  espe- 
cially of  how  the  value  of  this  ditTusivity  varies  with  the  temperature, 
may  appreciably  alter  the  figure  found  bj'  his  method.  The  author 
remembers  how  in  the  session  of  1881-82  Thomson  discussed  this 
point  at  length  and  quoted  results  obtained  by  several  experimenters. 
The  problem  was  also  investigated  from  other  points  of  view. 

In  his  later  years  Kelvin  was  strongly  attracted  by  the  mystery  of 
radium.  Curie's  astounding  discovery  that  it  emitted  heat  at  the 
rate  of  about  90  calories  per  gramme  per  hour  seemed  to  him  explain- 
able only  on  the  theory  that  the  energy  of  the  radium  was  supplied 
by  ethereal  waves  from  outside.  He  gave  as  an  illustration  the  case 
of  a  piece  of  cloth  hermetically  sealed  in  a  glass  vessel  surromided  by 
water  and  exposed  to  the  sun's  rays.  We  know  that  the  water  will 
be  perceptibly  hotter  when  the  cloth  is  black  than  when  it  is  white. 
The  energy  travels  into  the  black  cloth  by  rays  of  sunlight  and  out- 
wards through  the  same  space  bj'  thermal  conduction.  The  idea 
that  the  energy  could  arise  by  a  change  in  the  atom  seemedj^to  him 
incredible.  -.:,  fe^ 

i|14.  High-frequency  Resistance. — In  his  presidential  address  to  the 
Institution  in  1889,  Thomson  explained  the  variation  in  the  density 
of  a  high-frequency  current  in  a  cylindrical  conductor  over  its  cross- 
section.  He  supposed  that  the  conductor  was  either  at  a  great  dis- 
tance away  from  the  conductor  for  the  return  current,  or  that  it  was 
the  inner  conductor  of  a  concentric  main.  He  points  out  that  at  very 
high  frequencies  the  current  is  practically  confined  to  the  surface  of 
the  conductor.  This  result  might  have  been  deduced  from  Wil- 
loughby  Smith's  experiments  on  the  screening  effect  of  metals.  He 
gives  a  formula  for  the  effective  resistance  of  the  conductor  and  also 
a  table  calculated  by  Magnus  Maclean  of  the  numerical  values  of  the 
functions  in  terms  of  which  the  solution  is  expressed. 

15.  Electrical  Engineer. — About  1870,  telegraphists  discussed  the 
desirability  of  founding  a  society  of  telegraph  engineei-s.  and  many 
of  them  naturally  desired  to  have  Sir  William  Thonison  as  the  first 
President.  As  a  matter  of  fact  the  initiative  seems  to  have  been 
taken  by  Col.  Sir  Francis  Bolton,  General  Webber,  Sir  William 
Siemens,  and  Col.  Malcolm  of  Poltallocli.  In  1872  Sir  William 
Siemens  was  our  tint  President,  and  it  was  not  mitil  1874  that  Sir 
William  Thomson  became  President,  Lord  Lindsay,  who  was  after- 
wards the  Earl  of  Crawford  and  Balcarres,  being  one  of  the  Vice- 
Presidents. 

In  1877,  when  a  juror  at  the  Exhibition  of  Philadelphia,  Thomson 
wrote  a  report  on  the  exhibit  of  Gramme  dynamos.  He  fully  appre- 
ciated the  enormous  advance  made  by  the  aljolition  of  permanent 
magnets.  In  1878  he  advocated  the  generation  of  electricity  "in 
bulk."  In  1879  he  pointed  out  the  suitability  of  the  electric  arc  for 
street  lighting  and  estimated  its  efficiency  as  1'8  candles  per  watt. 
In  1881  he  was  most  enthusiastic  over  the  Faure  accumulator,  and 
his  encouragement  was  a  great  help  to  the  iiulustry.  This  year  he 
enunciated  Thomson's  law  and  pointed  out  the  load  at  which  the 


electrical  efficiency  of  a  shunt  djaiamo  was  a  maximum.  He  also 
patented  a  special  winding  for  a  shunt  dynamo.  Ferranti  independ  - 
ently  invented  an  improvement  of  this  design.  They  therefore 
entered  into  a  working  agreement,  and  this  association  was  influential 
in  turning  Thomson's  attention  to  several  of  the  problems  which  were 
then  occupying  the  minds  of  engineers.  In  1889,  when  the  Society 
of  Telegraph  Engineers  and  Electricians  changed  its  title  to  the 
Institution  of  Electrical  Engineers,  Thomson  was  again  President. 
.  He  was  our  President  for  the  third  time  in  1907,  the  year  of  his  death. 
The  wonderful  series  of  electric  measuring  instruments  which 
Thomson  invented  will  always  bear  witness  to  his  genius,  his  energy 
and  his  inventive  skill.  Three  of  his  ampere  balances  have  been  in 
use  practically  continuously  at  Faraday  House  for  the  last  27  years 
under  ordinary  commercial  conditions.  They  are  as  accurate  and 
useful  now  as  when  they  were  bought.     -. 

16.  Thomson  as  a  Teacher. — The  author  attended  Sir  William 
Thomson's  Natural  Philosophy  class  at  Glasgow  University  in 
1878-79  and  his  higher  mathematical  class  during  the  sessions 
1878-79  and  1881-82.  In  the  Natural  Philosophy  class  Thomson 
was  a  most  inspiring  teacher  and  showed  many  most  interesting 
experiments.  Those  students,  however,  w-hose  ambitions  were 
limited  to  passing  degree  examinations  got  more  help  from  Mr. 
Bottomley  and  Donald  Macfarlane,  his  assistants. 

In  the  higher  mathematical  class  of  1878  Thomson  started  lecturing 
on  simple  cyoloidal  systems.  As  the  new  edition.  Vol.  I.,  part  1,  of 
Thomson  and  Tait's  "  Natural  Philosophy  "  was  then  in  the  press, 
he  was  very  busy  correcting  proof  sheets  and  making  additions.  In 
fact,  most  of  the  paragraphs  numbered  345'  to  345-*  were  given  as 
part  of  the  lectures.  The  author  was  sadly  puzzled  in  trying  to 
understand  what  a  cycloidal  system  was.  Thomson  defined  it  as  a 
system  so  constituted  that  the  positional  forces  are  proportional  to 
displacements,  the  motional  forces  to  velocities,  and  in  which  the 
kinetic  energy  is  a  quadratic  function  of  the  velocities  with  constant 
coefficients.    Lagrange's  equations  of  motion  were  then  written  down. 

Although  the  author  failed  at  the  time  to  grasp  the  mathematical 
principles  of  the  motions  of  gjTostats,  yet  he  thoroughly  enjoyed  the 
lectures  and  seeing  gi,Tostats  swing  so  as  to  be  "  azirauthally  stable, 
one  inclinational  mode  unstable  the  other  stable  without  rotation; 
with  rotation  two  unstable,  one  stable."  Prof.  Andrew  Gray,  in  the 
Sixth  Kelvin  lecture,  show-ed  some  of  these  experiments.  He  also 
gave  the  theory  in  a  form  which  can  be  readily  grasped  and  gave 
several  novel  and  valuable  results. 

Thomson  was  always  so  enthusiastic  in  these  lectures,  getting  his 
class  to  work  out  mathematical  theorems  which  some  of  them  could 
do  and  giving  them  all  kinds  of  interesting  information.  He  told 
them,  for  instance,  that  once  when  showing  a  gyroscope  to  Helm- 
holtz  the  wheel  flew  off  and  utterly  demolished  Helmholtz's  new  hat. 
He  had,  therefore,  "  to  cage  it  in  like  a  wild  beast."  It  was  nec&ssary 
also  to  change  its  name,  and  so  he  called  it  a  gjTostat.  The  author 
left  his  class  in  1879  badly  fitted  to  pass  examinations  and  with  very 
hazy  notions  about  the  theory  of  gyrostats,  gimbals,  azimuthal 
motions,  and  Lagrange's  equations,  but  with  the  highest  admiration 
in  every  way  for  Sir  William  Thomson  and  an  appreciation  of  the 
pleasures  of  original  research.  In  particular  he  admired  Thomson's 
way  of  never  passing  over  difficulties. 

During  the  session  1881-82  Sir  William  Thomson  lectured  on  the 
theory  of  heat  and  gave  the  Fourier  mathematics.  The  author  finds 
by  looking  back  at  his  notes  that  lie  quite  understood  all  that  was 
given.  Thomson  was  very  busy  at  this  time  with  all  manner  of 
electrical  experiments  but  he  did  not  refer  to  them  in  this  class. 

In  solving  problems  the  mathematical  processes  Thomson  used 
neariy  always  had  a  physical  significance.  He  solved  problems  in  one 
branch  of  physics  by  "methods  suggested  by  other  branches.  For 
instance,  he  found  the  electric  attractions  of  spheres  by  the  optical 
method  of  images  and  obtained  the  solutions  for  the  propagation  of 
signals  in  a  submarine  cable  by  analogy  with  the  problem  of  the 
diffusion  of  heat  along  a  bar.  He  also  solved  many  magnetic  pro- 
blems by  analogy  with  the  corresponding  hydrodj'namical  problems. 
Much  of  his  success  was  due  to  his  ability  to  grasp  quickly  the 
analogy  between  problems  in  various  branches  of  physics. 

With  pure  mathematics  he  had  little  sympathy.  He  regarded  it 
merely  as  a  tool.  He  could  not  understand  how  to  the  pure  matlic- 
maticiaii  the  work  of  the  physicist  sometimes  ajipears  trivial.  From 
the  mathematical  jioint  of  view  the  really  important  matter  is  to 
obtain  the  solution.  The  mathematician  is  little  interested  if  a 
physicist  at  a  later  date  applies  his  solution  to  explain  some  physical 
phenomenon.  To  Thomson  this  attitude  of  mind  seemed  a  symptom 
of  mental  disease. 

The  address,  besides  dealing  with  many  of  the  points  mathema- 
tically, is  followed  by  eight  apjiendices,  partly  mathematical  and 
partly  historical. 
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LINKING-UP  THE  ENGINEERING 
SOCIETIES. 

From  time  to  time  individual  members  of  our  teclinical 
societies  return  from  a  visit  to  New  York  and  tell  us  what 
a  sensible  course  has  been  followed  by  the  engineering 
societies  of  that  city  in  combining  to  have  a  single  house  for 
their  activities.  The  scheme  was  brought  to  fruition  some 
few  years  ago,  and  there  was  only  one  society  which  refused 
to  play  a  part  therein,  namely,  the  American  Society  of 
Civil  Engineers.  This  Society  has  now  decided  that  more 
is  to  be  gained  than  lost  in  a  scheme  of  this  kind,  and  has. 
made  terms  with  the  United  Engineering  Societj^  whereby 
the  building  is  to  be  increased  in  height  by  three  stories  to 
provide  the  necessary  accommodation. 

At  present  feverish  haste  is  being  displayed  in  the  United 
States  in  securing  "  preparedness,"  and  we  do  not  doubt 
that  when  the  war  comes  to  an  end  the  United  States  will 
be  one  of  our  most  serious  competitors,  and  will  have  the 
great  advantage  of  enormous  wealth  accumulated  during 
the  war.  In  other  words,  the  sufiering  of  others  will  have 
placed  them  in  a  unique  position  to  compete  with  those  who 
have  suffered  and  who  have  therefore  been  weakened  for 
the  commercial  struggle  which  is  to  come.  We  do  not 
doubt  that  the  co-operation  of  the  engineering  societies  and 
the  closer  contact  which  will  necessarily  follow  their  being 
in  a  single  building  will  materially  aid  in  this  competition. 

In  Great  Britain  our  characteristic  indi viduahty  leads  to 
separate  societies  in  separate  buildings  and  ideals  to  which 
we  cling  somewhat  tenaciousl3^  There  are  no  doubt  diffi- 
culties in  suggesting  any  scheme  which  will  be  taken  up  by 
our  main  societies,  the  chief  difficulty  being  that  our  older 
societies  have  obtained  a  certain  position  and  a  certain 
wealth  Owing  to  many  years  of  existence,  and  they  do  not 
see  why  other  younger  societies  should  participate  in  these 
advantages.  Nevertheless,  a  co-operative  scheme  is  worthy 
of  careful  consideration  if  it  can  be  shown  that  the  advant- 
ages obtained  will  materiallv  increase  the  efficiency.  The 
war  has  done  much  to  alter  our  ideas,  and  it  may.  perhaps,  be 
said  that  nothing  short  of  a  European  war  would  root  out 
some  of  the  ideas,  of  (loubtful  \alue,  with  which  we  are 
imbued, 

A  .single  l)uildiiig  has  obvious  advantages  of  a  physical 
kind  to  whicli  we  need  scarcely  allude,  but  what  appears  to 
us  far  more  important  are  the  iiumiMise  advantages  of  a 
CD-operative  library.  The  library  of  the  United  Engineering 
Society  in  New  York  gives  a  foretaste  of  what  is  possible. 
It  consists  of  (iO.OOO  voliiiues  on  engineering,  and  receives 
over  1,000  engineering  periodicals  and  publications  of 
societies.  It  is  not  nieicly  a  libiaiv  into  which  one  enters 
and  wastes  time  in  searching  for  iiifoniiation  by  the  usual 
process  of  trial  and  error.  The  library  is  there  for  real 
work  and  it  is  prepared  to  do  it.  Thus,  for  certain  fees,  the 
following  services  are  rendered  :  'J'lie  nieinbcr  can  be  kept 
])int(ul  on  the  current  literature  on  any  engineering  subject, 
ri'fcrciice  slips  with  full  citalions  being  .sent  every  two  weeks. 
Translations  can  he  made,  there  being  a  corps  of  efficient 
I  raiisliitoiH  and  abst  luctors.  l'li(>t<)giji])liic  cojiies  can  be 
iiiadi-  from  any  book  or  ])erio(lical.  |{cf(Mence  lists  on 
I'ligineering  Hubjects  can  l)i'  olituined,  there  being  over 
1,0(10  liats  of   this  kiri<i   on    liit-.     Searches  showing   the 
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'■  state  of  tlic  ait  "  ai'o  uiidt'itakcn  for  patent  cases.  And, 
lastly,  statistical  data  are  compiled  on  engineering  subjects. 
Further,  we  understand  that  the  library  is  open  to  the  public. 

To  be  able  to  obtain  information  in  this  easy  fashion  (not 
merely  within  the  building,  but  in  any  part  of  the  United 
States)  is  a  most  valuable  feature  of  such  a  scheme.  More- 
over, the  importance  of  a  really  comprehensive  up-to-date 
library  cannot  be  over-estimated.  This  is  becoming  in- 
creasingly the  case  owing  to  the  interlinking  of  the  various 
sciences.  At  the  present  day  in  London,  if  one  desires  to 
look  up  a  subject  on  the  border  line  between  two  or  more 
branches  of  science  one  may  well  go  to  the  library  of  the 
Institution  of  Electrical  Engineers  and  pick  up  certain 
information,  and  then  pass  on  to  the  Institution  of  Civil 
Engineers  and  obtain  something  moie.  The  process  may 
be  continued,  perhaps  to  the  Institution  of  Mechanical 
Engineers,  and  finally  to  some  one  of  the  societies  dealing 
with  chemical  technology.  But  such  a  process  is  most 
inefficient  and  is  necessarily  unsatisfactory.  If  these 
libraries  could  be  combined  under  one  roof,  brought 
thoroughly  up-to-date,  and  put  into  such  a  form  as  to  give 
really  useful  commercial  service,  a  valuable  asset  would 
be  obtained  for  the  industries  of  this  country,  and  even  for 
the  Empire. 

We  notice  that  Sir  Robert  Hadfield,  F.R.S.,  is  at  present 
advocating  combined  action  on  the  part  of  the  Iron  and 
Steel  Institute,  the  Institute  of  Mining  and  Metallurgy,  the 
Institute  of  Metals  and  the  Institution  of  Mining  Engineers, 
none  of  which  have  sufficient  accommodation.  If  there  is 
some  move  towards  co-operation  it  would  seem  a  pity  not 
to  extend  it  so  as  to  be  thoroughly  comprehensive.  The 
only  difficulty  is  to  suggest  a  course  of  a  practical  kind.  It 
occurs  to  us  that  the  least  disturbance  of  the  existing 
institutions  would  result  if  the 
Govermnent  would  give  facilities 
and  funds  for  obtaining  a  large  pio- 
portion  of  the  land  adjoining  the 
Institution  of  Civil  Engineers.  On 
this  ground  each  of  the  older  institu- 
tions might  very  well  have  a  building 
of' its  own.  For  example,  that  of 
the  Institution  of  Civil  Engineers 
would  remain  as  it  is.  Equally 
the  Institution  of  Mechanical  Engi- 
neers might  possibly  remain,  a  sub- 
way being  provided  for  communica- 
tion between  the  existing  building 
and  the  newer  buildings.  In  the 
case  of  the  Institution  of  Electrical 
Engineers  a  new  building  would  be 
necessary,  and  we  suggest  that  this 
would  be  worth  it.  A  fouith  build- 
ing might  be  erected  which  would 
house  the  smaller  societies,  and  a 
fifth  would  be  used  simply  for  hous- 
ing the  combined  libraries,  which 
would  be  suitably  divided  into 
sections,  brought  up"  to  date,  and 
run    as  a   single   unit.     We    would 


chasing  the  site.  Would  not  Mr.  Carnegie  help  this  object 
in  Loudon  as  he  did  in  New  York?  The  scheme  is  surely 
worthy  of  his  consideration,  for  by  this  means  a  federation 
of  societies  worthy  of  the  country  would  be  obtained, 
without  lo.ss  of  individuality,  and  we  venture  to  suggest 
that  the  gain  to  the  industries  concerned  would  be  almost 
inestimable. 


EFFECT  OF  DAYLIGHT  SAVING. 


Wiii'ii  the  Sumna'r  Time  Act  was  passed  at  the  beginning  of 
the  present  summer  there  was  some  specidatiou  as  to  its  cfEeci-, 
on  the  output  of  electricity  stations.     Some  people  held  the 


16000 
14000 
12000 
10000 
8D00 

h 

, 

^".      1 

Units  sent 

out 

■  1915. 

, 

— • 

--' 

X 

-  MX- 

■"-■■ 



'' 

^ 

/ 

-  Li;^ 

■ 

\ 

" 

"^ 

\   ouuu 

Units  sent  out;  1916. 

! 

1 

.-'--1 

Max.  Loads 

on  Feeder  i 

in  Km; 

1915. 

^, 

-'' 

— 

l< 

"■  'f"\_ 

■~ — 

— 



— 

/ 

^i 

100 

— 

-^ 

' 

Max.  Loads  on  Feeders  in  Kw.; 

1916. 

1 

6000 

sooo 

4000 
3000 
2000 
1000 


23    4     11    18    25    2     9     16    23    30    6    13    20   27    3    10    17    24    1 
Mjy.  June.  July.  Aug.  Sept.  Oct. 

Fm.  1. — Ci'KVEs  sHowrNG  Effect  of  the  Summer  Time  Act  at 

WlNCHESTEK. 

opinion  that  the  loss  io  electricity  imdertakings  would  be 
serious,  and  others  that  there  would  be  no  saving  in  daylight — 
showing  contradictory  points  of  view..  Now  that  the  normal 
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not  to  stop 
short  of  the  engineering  societies  or  of  those  dealing 
with  iron  and  steel  and  mining,  but  we  would,  if  possible, 
bring  in  also  the  Chemical  Society  and  the  Society  of 
Chemical  Industry.  But  such  a  scheme  involves  expendituic. 
In  the  Ihiited  States  the  difiiculty  of  finance  was  sur- 
mounted through  the  munificence  of  Mr.  A.  Carnegie  who 
gaveasumof  .|  1,-^)00 ,()()( I  towards  (he  biiildingand advanced 
a  further  sum  of  .f.^'lO.OOO  at  4  per  cent,  interest  for  pur- 


tiine  has  been  resumed  it  is  worth  while  to  inquire  what  has 
been  the  effect. 

In  the  case  of  large  staiior.s,  liavh  g  a  lieavy  power  load,  ti.r 
loss,  as  would  be  expected,  lias  beei.  i.egligilde  a^  a  peice  uigo 
of  the  wliok',  or  it  has  beei.  masked  by  il.e  gci  era!  p/tgrets 
that  has  taken  place.  Thus,  at"  Birnui  gham,  Mr.  K.  A. 
Chattockudcrms  us  that  accounts  of  consumers  hi  residential 
areas  sliow  a  reduction  of  a  little  over  16  per  cent,  compared  witli 
the  corresponding  period  la.st  year.  But  this  part  of  the  output 
is  only  a  small  part  of  the  whole,  probably  loss  than  10  per  cent. 
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On  tlie  otLcr  Laud,  wlii-ie  aii  iiuilertakuig  is  largely  ilepeudent 
oil  the  ligliting  load,  the  result  of  the  Suninier  Time  Act  has 
been  marked.  This  is  Olustrated  iu  Figs.  1  and  2.  The  first 
diagram,  which  is  published  through  the  courtesy  of  the 
city  electrical  engineer,  Mr.  R.  Ayton,  shows  the  loss  at 
Winchester.     This  seems  to  be  about  25  per  cent. 

Fig.  2,  for  which  we  are  indebted  to  Mr.  J.  Douglas  Knight, 
the  borough  electrical  engineer,  shows  that  the  loss  at  Ealing  is 
about  23  per  cent. 


PHYSICAL  SOCIETY. 

At  a  meeting  held  on  the  27th  ult.  at  the  Imperial  College  of 
Science,  Mr.  F.  E.  Smith,  A.R.C.Pc,  Vice-President,  in  the  Chair,  a 
Paper,  entitled 

"The  Application  of  the  Kerr  Effect  to  the  Determination  of 
the  Saturation  Values  for  Magnetism  of  Ferro-Magnetic  Metals, 
Compounds  and  Alloys," 

bv  ^.  <;.  Bakkkk.  D.I.C.,  Ph.D.,  was  rc;id.  in  the  absoiico  of  the 
author,  by  Dr.  S.  W.  J.  Smith,  F.R.S. 

The  Paper  des. riles  work  carried  out  in  the  laboratory  of  Prof. 
Du  Bois  on  the  relation  between  the  intensity  of  magnetisation  of 
various  ferro-magnetic  materials  and  the  rotation  of  the  plane  of 
polarisation  of  plane  polarised  light  reflected  from  a  polished  surface 
of  the  material.  The  specimens,  in  the  form  of  circular  discs  5  mm. 
in  diameter  and  Oo  mm.  thick,  were  soldered  to  one  of  the  po!c 
p:e:cs  of  a  large  electromagnet.  Through  an  aperture  in  the  other 
pole,  monochromatic  light,  polarised  in  two  nearly  coincident  planes 
by  means  of  a  Lip[ich  polariser,  was  incident  almost  normally  on  the 
poi'shed  surface  of  the  specimen.  The  reflected  beam  passed 
through  an  analyser,  the  rotation  of  whicli  could  be  measured,  by 
means  of  an  au.xiliarj'  optical  system,  to  a  high  degree  of  accuracy. 
In  the  first  part  of  the  Paper  results  are  given  for  a  number  of 
ma'.crials  of  known  magnetic  properties  in  order  to  establish  the 
validity  of  the  method,  due  to  Du  Bois,  of  obtaining  the  value  of  the 
saturation  intensity  from  the  curve  connecting  field  strength  with 
rotation.  The  method  is  then  applied  to  materials  of  unknown 
profcrt'cs.  The  variation  of  the  Kerr  constant  with  the  wave- 
length of  the  light  was  also  determined  for  a  numl  cr  of  substaiucs. 

Mr.  D.  OwE.N  a«kcd  if  the  Paper,  in  addition  to  establishing  the  view  that 
thfi  rotation  was  ]>roj)ortional  to  the  intcn.'^ity  of  magnetisation,  brought 
forward  any  new  rc-ult.s  that  were  u.'oful  to  thcoiy.  For  instance,  he 
n-cojlcoted  n  l'a|MT  by  B.  Ho]ikinson.  in  which  it  was  found  possible  to 
obtain  an  inten»ity  of  magneti.'^ation  greater  than  that  obtainable  with 
I>un-  ifm.  and  hf  noticed  that  in  the  present  Paper  there  was  an  alloy  of 
iron  and  cobalt  which  exceeded  pure  iron  in  saturation  intensity.  Was 
it  now  token  for  granted  that  it  was  possible  in  an  alloy  to  obtain  mag- 
neluintion.-i  greater  than  that  of  either  component,  or  were  the  results  in 
llie  I'a|xT  nomcwhal  novel  in  this  re.spcct  ? 

In.  .>Mriii  snkl  that  saturation  inlensilicH  of  miignetisation  were  of 
iMifiorti  tni-  tor  vnriouM  ruosons.  For  instance,  as  Weiss  had  shown,  it 
W(i«  of  Ihi'ori  tirnl  intircst  to  know  their  lemperuturo  variations.  Again, 
in  the  caic  of  a  "  nicihinical  "  mixture  of  two  substances,  tlnj  saturation 
iiili-ntlty  would  be  rel/'ted  in  a  simple  uiiinncr  to  those  of  the  constituents. 
Th'To  wn"i  much  r'v  di-nct  that  annealed  steels  are  mixtures  of  iron  ar.d 
iron  i/irb  rif,  Hadliild  and  Hopkinson,  in  the  l^aper  which  had  been 
mi  iilioiii  i|,  hi-.d  hhown  that  the  saturation  intensities  of  maRnctisation  (,f 
■iii'h  uli.ln  wire  lompilibic  with  this  view,  ai.d  had  drducfd  a  vnliie 
for  Ihi-  .iluiiilioM  Int.iisity  of  the  carbide.  It  would  have  been  of 
inl<  rent  if  Dr.  Bnrker  had  determined  the  hitler  directly,  as  had  been  his 
iiitinlion,  l..fore  the  work  was  intcrruplid.  Alloys  were  not.  however, 
alwav.  Kimple  mixlnri-..  The  steel  ixamined  by  Hopkinson  and  HliHIcM 
I  .  whir),  Mr  ftwen  li'ul  rtferrid.  was  a  niekel  steel,  and  its  total  niaKni  li- 

■  'ler  than  the  mm  of  thi.si-  whirh  its  constituents  would 
I  r<-|«ralelv,  idthrni^fh  it  was  nol  a-  great  as  that  of  pnrn 
~.n  probably  wim  tint  nickel. iron  alloys  form  solid  solu- 

iiMi.j  ^inivl  .  ry«lal«)  insliad  of  mcihanical  mixtures.  The  same  is 
jirol,»My  Ifw.  .,(  ,,,l,„|i  „,,„  „||„^.„  „|||,„„^l,  i„  this  case  a  mal.rial  ean 
I,,.  ,,),!,. .,.,|  (,,,„, 1,1,.  „  ,,,ni(K,iind)  »hoi.e  snluration  magnetisation  is 

■  r  Ihiin  Ihit  of  pnn-iroii.  It  had  been  pro|Kiseil  to  uti-  this 
"lily.  (Mhi'r  solid  sohilions  were  known  in  some  of  wl  icli 
•ion   wo,   „r.uter.  aid   in   olh.rs   less,   than   that   which 

""    "" "■i«'iif«  ,,{  Ihr.  .ojnis.iiciits  would  have  exhibited. 

A  l'»per.  ('Ill  it  led 

"The  Influence  ol  the  Time  Element  on  the  Resistance  of  a  Selld 

ReoUfyIng  Contnct," 
Will,  rend  by  Mf    |i,  0«rs.  jt  ,\  .  u  .s,, 

TliK  rr«.i«ni,.  „i  I,  imijj  i,e,i,(yi„^  eonliiet.  and  <onH.ii|tientlv  the 
rxoet  nUpc  of  the  re«istaiic«  c  liaraelerinlie.  depeiidii  upon  the' time 
for  which  the  looting  mrrent  is  nlfowcd  to  flow.     A  «cr>s  of  char- 


acteristics are  given  corresponding  to  durations  of  contact  exlending 
over  the  range  one  forty-thousandth  of  a  second  to  30  seconds.  The 
following  conclusions  are  drawn  : — 

1.  That  the  variation  of  resistance  with  voltage  may  le  attri- 
buted entii'ely  to  thermal  effects. 

2.  That  the  characteristic  obtained  by  applying  the  testing 
voltage  for  one  hundredth  of  a  second  is,  at  moderate  voltages, 
materially  the  same  as  that  w  Inch  would  be  found  at  the  expiry  of  a 
period  of  the  order  of  a  millionth  of  a  second. 

3.  That  the  sensibility  of  a  wireless  receiving  circuit  ('ii  which  the 
rectifying  contact  is  used)  does  not  differ  very  appreciably  from  that 
deduced  from  a  slow  period  characteristic. 

4.  That  an  important  fraction  of  the  contact-resistance  resides 
in  a  stratum  of  molecular  thickness  at  the  interface  of  the  two  ele- 
ments of  the  contact ;  and  that  it  is  in  this  region  alone  that  rectify- 
ing action  at  very  high  frequencies  is  effected. 

Prof.  G.  W.  0.  Howe  thouglit  the  experimental  method  of  Mr.  Owen 
wa  the  corr.'ct  way  to  tackle  the  problem  of  iiigh-frequ'  ncy  phenome  a, 
and  was  preferable  to  taking  osti  lograph  records  at  low  commercial 
frequencies  and  attempting  to  deduce  from  ihem  what  will  happen  at 
veiT  much  higher  frequencies.  What  is  the  limit  to  the  number  of  times 
per  second  that  the  ball  may  be  struck  for  the  results  still  to  apply  to  one 
impact  only  ?  From  one  point  of  view  the  results  were  disappointing, 
inasmuch  as  it  had  been  necessarj'  to  introduce  a  mysterious  stratum  of 
molecular  thickness,  and  the  problem  arises  as  to  what  these  layers  con- 
sist of  ;  what  arc  their  properties,  and  why  is  the  thcimal  ciTcct  largely 
confir-cd  to  them  ? 

Dr.  H.  S.  Allen  asked  if  any  attempt  had  been  made  to  remove 
surface  films  from  the  contacts.  Prof.  Miliikan  had  recently  obtained 
very  simple  results  in  photo-electricity  bj'  working  in  a  high  vacuum  so 
as  to  remove  all  films  of  moisture.  Could  this  not  be  done  in  Mr.  Owen's 
>xireriments  ? 

Dr.  EccLES  said  that  the  subject  of  contact  resistance  was  of  wide 
importance,  apart  f  om  its  application  to  electric  wave  detectoi-s.  ft  had 
been  investigated  by  Wheatstone  and  Heaviside  in  otlier  connections — 
microphones,  for  example.  It  was  important  ah  o  in  connection  with  the 
contacts  at  dynamo  bruslies.  There  liad  always  been  a  desire  in  wireless 
telegraphy  circles  for  high-frequency  charactcri«tir  cnrvps.  D'oubtless, 
if  oscillograph  records  could  be  obtained  for  fi.  (pM  ni  <■  -  nf  10-  second, 
they  would  be  very  like  what  Mr.  Owen  gets  by  In-  1 1^  >  1 1 1 1  \"  point  method. 
He  w.iuld  have  been  glad  ii  thcauthorhad  tr.fil  ..mil;  i  tuiit.  ctj — e.5r.,two 
carbons,  two  galenas,  or  even  two  metals.  In  these  cases  there  would  be 
no  thermo-electric  phenomena  to  confuse  the  issue.  He  was  not  con- 
vinced on  the  question  of  the  molecular  layer.  The  author  states  that 
"  in  actual  pract'co  the  mean  diameter  of  the  area  of  a  good  rectifying 
contact  is,  as  a  ru'.e,  far  greater  than  10-*  en'."  Now,  if  one  pictures 
a  piece  of  metal  resting  on  the  zigzag  surface  of  a  crystal,  it  is  ob'\ious  that 
actual  contact  will  only  occur  at  points  and  ridges,  and  it  is  surely  im- 
))ossible  for  anyone  to  assert  what  the  order  of  the  area  of  contact  is. 
lie  preferred  to  think  that  the  effects  were  duo  to  the  heating  of  the  sur- 
face layers  of  the  stuff,  due  to  concentration  of  the  current  flow  into  the" 
narrow  regions  where  actual  contact  exists.  Usually,  the  harder  the 
crystal  the  better  the  rectification  obtained,  due  possibly  to  the  greater 
concentration  of  current  in  the  smaller  and  shaipcr  contact  points.  He 
thought  perhaps  too  much  slress  was  laid  on  the  liigh  frequency  char- 
acteristic. When  an  oscillation  passes  through  the  contact  of  a  crystal 
touching  a  metal  plate,  it  is  the  after-effects  of  the  heat  developed  which 
prcdutc  the  thernio-i^l metric  currei.ts  that  atlcet  the  te  ephor.c.  There- 
fore, while  of  scientific  interest,  the  hii/b  fn'i|iii'm-y  I'hnracter'stics  are 
not  very  essential  from  the  pointof  vicM  ^l  \\  m  !r--,  i,  'r_  i:i]iliy. 

Mr.  F.  E.  Smith  thought  Dr.  Allen's  mi-  •  n-n  i  v  aluililr  one.  About 
1-t  yeara  ago  a  Paper  was  read  to  the  t>ur)ci\  .sliuuiuf;  (liat  films  of  liquid 
remained  attached  to  solids  even  up  to  temperatures  of  SOOC. 

Mr.  OwEM.  in  reply  to  Prof.  Howe,  thought  there  was  no  mystery 
connected  with  the  contact  layer.  We  cannot  a  :ume  com  'cto  con- 
tinuity of  material  at  a  contact,  as  in  a  weld,  since  there  is  never  any 
difficulty  in  pulling  the  elements  apart.  With  respect  to  the  repeated 
impacts,  the  time  between  the  impacts  was  never  less  than  about  S.OCO 
times  the  duration  of  contact.  The  point  raised  by  Dr.  Allen  reijuired 
investigation.  It  was  scarcely  necessaiy  for  him  to  reply  to  most  of 
Dr.  Ecclo.s'  remarks,  as  they  really  constituted  an  indeiiciulcnt  contribu- 
t  on  to  the  subject. 

On  account  of  the  'ateneas  of  the  hour,  Mr.  B.  W.  C  iick's  Paper 
"On  Diffus'on  in  l.iqnidH  "  was  loslpcned  until  tin-  lu'xt  meeting. 


WEST  OF  SCOTLAND  LINKING-UP. 

A  meeting  took  plate  at  .'J  p.tn.  at  tl  e  Technical  College,  (iiasgow. 
on  Friday,  the  3nl  inHi..twhen  the-  eh.air  was  taken  by  the  Convener, 
Mr.  .1.  K.  Stoflerl.  Mr.  F.  M.  W'hyr.dl  being  actiig  ^.■cr(>tary. 

The  following  is  a  list  of  names  of  engineers  and  repro.sentative3  to 
whom  cireulars  weiv  sent,  and  those  marked  *  were  jiresont : — 
•It.  Allan  Brown      ...     Falkirk  Coiiioration  Ulectrii^ily  Depart iiionl. 
*0.  I''.  Moller   >.       ...     IjvnarkBliire  Tramways, 
♦dlynn  Halter  ...     Hamilton. 

•Ari'hd.  Page  ...     Olasgow  t'orporation  Electricity  Deparlmen I. 

*W.  W.  Lnekio         ...    Glasgow  forjKi  rat  ion  Eloetrieity  Department. 
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♦Jiiiiu's  W'islmrt        ...     MutluTwoll  Ooiiioratioii  Klcrtricity  ])iipai-t)iu-iit. 

♦H.  E.  l'\ii;us()ii       ...     Olytio  \alIi\V  Electric  Power  Company. 

*C  R  I'arkiiiMMi      ...     Paisley  Corporation  Electricity  Department. 

*Fre(l  Coiitt.-.  ...     Paisley  Tramway^'. 

*W.  C.  Be.xon  ...     Kilinanni  k  (''■r|inration  Electricity  Department. 

*Ian  C.  A.  Murray   ...     BalfiMir.  l:.;iii\  \  Co..  Edinburgh. 

♦H.Dixon     ...    ■     ...     Diniil>ai  h. II  K'.rdk-ity  Works. 

*E.  C.  C'hinvliwanl  ...     Scott i.^li  Central  Electric  Power  Co. 

♦Roland  .Mar-liall     ...     Corporation  of  Ayr   Electricity  Department. 

*F.  H.  Why.-^Mll        ...     ('orporation  of  Greenock  Electricity  Department. 

*J.  K.  Stoih.Tt         ...     Ola.sgow. 

Resident  Engineer         Cambuslang  Electricity  Works. 
S.  Williams  ...     Wishaw  Electricity  Department. 

James  Dalrpnplo   ...     Glasgow  Tramways. 
J.  White      ...         ...     Kilmacolm  Electricity  Department. 

D.A.Starr...         ...     Clyde  Valley  Electric  Power  Co. 

A  Seott  Moncrieff   ...     Dumbarton  Electricity  Department, 
t'.  P.  Sparks  ...     Airdrie  &  Coatbridge. 

Letters  of  apology  were  read  from  :    Messrs.  D.   A.  Starr,  A.  Scott 

Moncriefi,  Geo.  Balfour,  ar.d  C.  P.  Sparks. 

The  Convener  called  upon  the  acting  Secretary  to  read  a  letter  from 

Mr.  Chamen,  Chairman  of  the  National  Electric  Power  Supply  Joint 

Committee,  and  the  letter  convening  the  meeting.     Mr.  Stothert  then 

explained  to  the  meeting  his  position  in  the  matter,  after  which  he  called 

on  the  Actiiii;  Secretary  to  read  the  Board  of  Trade  circular  R.C.  1334, 

dated  May  25.  1016,  on  Inter-Connection  of  Electric  Supply  Undertakings. 
Mr.  Lackie  as  a  member  of  the  National  Electric  Power  Supply  Joint 

Committee  explained  their  attitude  and  the  objects  of  the  movement. 

He  called  attention  to  an  ordnance  map  ( 1  in.  to  the  mile)  which  had  been 

prepared  by  Jlr.  Whysall.and  on  which  the  Glasgow,  Greenock  and  Clj'do 

Valley  Undertakings  were  already  drawn  in,  for  the  inspection  of  thote 

present. 

After  some  discussion  it  was  decided  that  all  those  present,  or  invited 

to  the  meeting,  should  constitute  the  Committee.  Mr.  Stothert  ^hen 
explained  that  he  desired  to  retire  from  the  business,  and  it  would  be 
necessary  for  the  Committee  to  appoint  a  Chairman.  Mr.  Lackie  pro- 
posed, and  Jlr.  Moller  .seconded,  that  Mr.  George  Balfour  of  the  Scottish 
Central  Electric  Power  (lo.,  and  of  Me.ssr.=.  Balfour,  Beatty  &  Co.  (Ltd.). 
be  appointed  Chairman  of  the  West  of  Scotland  Linking-Up  Committee. 
The  proposal  was  imanimously  adopted  by  the  meeting.  Mr.  Stothert 
was  asked  to  continue  the  occupancy  of  the  Chair  for  that  meeting. 

Mr.  Stothert  proposed,  and  Mr.  Ferguson  seconded,  that  Mr.  F.  H. 
Whj'sall  be  appointed  Vice-Chainnan  and  hon.  Secretary.  This  was 
unanimou.sly  adopted. 

Mr.  Page  suggested  that  a  Sub-Committee  be  appointed  to  start  work 
and  the  following  names  were  put  forward  and  approved,  as  constituting 
the  Sub-Committee  :  Messrs.  Brown,  Bexon,  Churchward,  Lackie, 
Parkinson,  Starr  and  Wishart. 

A  vote  of  thanks  to  the  Governors  for  the  ufc  of  the  room  was  pro- 
posed by  Mr.  Ferguson  and  seconded  by  Mr.  Coutts. 

Mr.  Moller  moved  a  vote  of  thanks  to  Mr.  Stothert  and  the  Secretary 
was  instructed  to  confirm  the  business  of  the  meeting  in  writing  and  to 
write  to  the  variousauthorit.es  in  the  aiea  for  particulars  necessary  for 
the  consideration  of  the  Sub-Committee  and  the  drawing  out  of  the 
necessary  ma])  showing  the  way  in  which  the  area  is  at  present  served, 
on-  the  understi'nding  that  when  this  information  is  received,  the  Secre- 
tary will  notify  the  Chainnan  with  a  view  of  convening  a  meeting  of  the 
Sub-Committee  to  consider  what  further  steps  shall  be  taken. 


MINISTRY   OF  MUNITIONS   OF  WAR  AND  SUPPLIES 
OF  MATERIALS. 

The  Ministry  of  Muiiiticns  announces  that  the  arrang.'ments  tliat 
have  been  in  force  for  c  ntroUiilg  supplies  of  steel,  tinpUites,  &c.,  are 
to  be  extended  to  other  materials,  and  for  the  convenience  of  the 
public  an  explanation  has  been  issued  of  their  extended  appiieation. 

To  obtain,  whether  for  hon-.c  uee  or  export,  supplies  of  copper  wire, 
cable  containing  copper,  Bessemer  ar.d  open-hearlh  steel,  corrugated 
sheets,  tin-plates,  tinned  sheets,  1  err. c- plates,  black-platas  and  lead- 
coated  sheets,  it  will  be  necessary  either  to  quote  a  Government  contract 
reference  ar.d  number,  if  the  materials  .irc  required  to  execute  a  Govern- 
mciit  (ontmct,  or  to  procure  a  permit  reference  number  and  priority 
clas.^ilication  from  the  Ministry  of  Munitions,  Priority  Branch,  28, 
Northumlierlnnd-avenuc.,  W.C.  in  applying  for  such  a  permit,  full 
particulars  of  tlic  requirements  ar.d  purpose  should  bo  given.  This 
(iovernnicnl  contract  reference  ar.d  number  or  permit  reference  and 
number  ai.d  priority  classification  must  be  quoted  to  the  suppliers,  who 
are  forbidden  to  deliver  any  of  the  aforesaid  materials  without  being 
furnished  with  a  Government  contract  number  or  reference  number  and 
priority  classification  covering  the  material  ordered. 

Where  one  of  (he  following  can  be  quoted  to  the  suppliers  no  permit 
reference  number  and  priority  classification  from  the  Ministry  of  Muni- 
tions are  needed  :■ — 

1.  .^dminilty  contract  reference  ar.d  numlc",  ur  .\dniirally  priority 
section  permit  reference  and  number  ; 

2.  War  Office  contract  reference  and  number  ; 

3.  Ministry  of  Slunitioiis  contract  reference  ar.d  number. 


4.  Commission  Inlernationali)  do  Kavitaillemeut  (jr  Commission 
Frani,aise  sanction  reference  and  number  with  Ministry  of  Munitions 
priority  classification  ; 

5.  Board  of  Trade  (Marine  Department)  (in  case  of  mild  steel  only) 
permit  reference  and  number  declaiing  merchant  shipping  to  he  munition 
work  ; 

6.  Post  Office  contract  reference  and  number  (in  the  case  of  copper  or 
copper  alloys  only). 

In  the  above  cases  (1-6),  suppliers,  on  receipt  of  the  contract  or  permit 
reference  number  and  a  declaration  by  the  customer  that  the  materials 
ordered  are  required  solely  to  fulfil  the  orders  covered  by  the  reference 
number  quoted,  are  entitled  to  deliver  on  the  basis  of  priority  classifica- 
tion A/4  (war  work).  If  a  higher  gi-ade  of  priority  is  required,  applica- 
tion must  be  made  to  the  Priority  Branch  of  the  Ministry  of  Munitions, 
stating  the  ground  of  special  urgency.  The  reference,  date  and  grade 
of  contract  permit  or  priority  classification  should  be  passed  on  to  sub- 
contractors (if  any),  so  that  they,  like  the  main  contractor,  can  quote 
the  necessary  particulars  referred  to  above,  on  any  orders  that  may  be 
placed  with  the  merchant,  stockholder  or  the  manufacturer  of  the 
materials.  This  means  that  once  a  permit  has  been  granted  for  a  certain 
plant  such  permit  covers  all  parts  and  materials  necessary  for  com- 
pleting the  plant  unless  instructions  to  the  contrary  are  entered  on  the 
original  jiermit.  As  a  general  rule,  the  customer  should  make  the 
application  for  permit  and  priority  classification,  and  not  the  stock- 
holder or  manufacturer  of  he  materials.  References  need  not  be  insisted 
upon  in  the  case  of  urgent  .4dmiralty  telegraphic  instructions  for  imme- 
diate repairs  to  ships. 

In  eases  of  machine-tool  firms  and  electrical  firms  the  order  can  be 
covered  by  quotation  of  the  reference  ar.d  date  of  permit  accorded  by  the 
machine  tool  department  or  electrical  branch  of  the  Ministry  of  Muni- 
tions respectively  for  the  machinery  or  parts  for  which  the  material  is 
ordered.  None  of  the  aforesaid  materials  can  be  supplied  except  for 
orders  or  contracts  coming  within  Class  "  A  "  or  C'lass  "  B  "  ;  only  shell 
discard  quality  steel  and  iron  are  allowed  to  be  supplied  in  C'lass  "  C  " 
or  Class  "  C  "  priority  instruction  6.  If  required  for  use  within  the 
United  Kingdom,  shell  discard  quality  steel  can  b?  obtained  without  any 
permit.  If  for  export,  shell  discard  quality  steel  can  be  obtained  only 
where  the  orders  have  been  classified  by  the  Priority  Branch,  and  the 
reference  number  of  the  classification  certificate  and  specific  particulars 
of  destination  must  be  quoted  tosuppliers  ar.d  the  War  Trsde  Department. 
In  all  applications  full  particulars  should  be  given  under  the  following 
hcidings  -. — 

1.  A  precise  description  of  the  articles  or  materials  required. 

2.  The  exact  quantities  thereof.  If  required  for  different  orders  or 
purposes,  the  quantities  required  for  each  order  or  purpose  respectively. 
If  required  for  stock  or  "  running  account,"  the  minimum  quantities 
needed  for  a  period  of  three  months  and  the  respective  quantities  in  hand 
at  present. 

.3.  The  name  of  the  firm  or  firms  with  whom  the  order  or  orders  are  or 
are  to  be  placed  respectively. 

4.  The  respective  war,  national  or  other  object  to  he  served,  and  proof 
of  urgency  and  importance. 

A  priority  certificate  is  required  even  though  the  gocds  are  merely 
to  be  transferred  from  one  branch  of  a  firm  in  the  United  Kingdom  to 
another  branch  of  the  same  firm  in  a  foreign  country  or  British  pos- 
session. Merchants,  manirfacturers  and  the  general  public  are  earnestly 
requested  to  assist  the  Ministry  of  Munitions  in  particular  ar.d  the  nation 
in  general  by  refraining  from  applying  for  permission  to  obtain  the 
materials  mentioned  herein  unless  the  same  are  required  for  war  or  other 
urgent  national  objects.  It  is  essential  that  supplies  should  be  conserved 
for  direct  war  work  and  work  of  urgent  national  importance. 
Export  of  Copper  Wire,  Cable,  &c. 

The  Ministry  of  Munitions  has  issued  also  the  followmg  notice  in 
regard  to  the  export  of  copper  wire  and  cable  containing  copper, 
Bessemer  and  open  hearth  steel  or  corrugated  sheets,  tin-plates,  teme- 
p'.ates,  black-plates,  turned  sheets  and  lead-coated  liheets  : — 

1.  With  a  view  to  conserving  supplies  of  copper  wire  or  cable,  Bes- 
semer tnd  open-hearth  steel,  corrugated  sheets,  tin-plates,  terne-plates, 
blackplates,  tinned  sheets  and  lead-coated  sheets,  the  Director  of  the 
War  Trade  Department  announces  that  it  has  been  arranged  with  the 
Ministry  of  Munitions  tli^.t  export  licences  will  not  be  granted  unless  a 
Ministry  of  Munitions  priority  certificate  (Class  "  .\  "  or  Class  "  B  ") 
permitt"ing  manufacture  or  sale  from  stock  has  been  obtained,  or  unless 
the  reference  and  number  of  an  Admiralty  contract  or  permit  or  War 
Office  contract  for  the  completion  of  which  the  copper  wire  or  cable,  steel, 
tin-plates,  &c.,are  required  can  ho  quoted.  Export  licences  will  not,  as  a 
general  rule,  he  issued  in  respect  of  copper  wire  or  cable, steel, tin-plates, 
&c.,  for  which  a  Class  "  C  "  certificate  is  quoted. 

2.  In  the  case  of  allied  countries  (France,  Ruesia,  Italy,  Serbia,  P(  r- 
tugal.  Roumania,  Belgium,  Japan),  priority  certificates  are  only  gnen 
in  verv  exceptional  cases  by  the  Ministry  of  Munitions  unless  the  npplicr.- 
tion  is  supported  by  the  Commission  Internationale  dc  Ravitaillcmcnt, 
whether  the  consignment  is  intei.dtd  for  a  Government  contract  cr  net. 
Api'lications  should,  thercfcne,  be  made  direct  to  the  Ccnimission  Inter- 
natii.iialc  do  Ravitaillcmcnl,  India  House,  Kingsway,  Lcrdcn,  W.C. 
wlii.li,  if  prepared  to  support  the  case,  will  ccmmunicalc  with  the 
Mill  1 1  \   .  t  Munitions,  ar.cl  arraniie  for  the  issue  of  a  priority  ccrlilicate. 

Ill  1 |i|  M  wire  or  cable,  sled. tin-plates,&c., arc  for  Government  work 

anil  iNp.Ml  1.-^  alleged,  the  permits  for  export  will  bo  i.ssucd  by  the  Com- 
niissiun  Internationale  do  Ravitaillcmclit.  If  the  gotds  aio  not  ici 
Government  flork,  and  the  applicant  is  in  a  position  lo  qnotc  a  piionty 
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certificate  ("A"  or  "B"),  or  contract  reference  and  number,  he  should 
make  an  application  to  the  War  Trade  Department  for  the  grant  of  an 
export  licence,  and  if  the  export  is  allowtd  a  licence  will  be  granted  by 
that  department. 

3.  In  the  case  of  Sweden,  Norway,  Denmark,  Holland  and  Switzer- 
land, application  should  be  made  in'the  first  instance  to  the  War  Tr.ide 
Department,  which,  if  there  is  no  immediate  reason  for  refusal,  will 
arrange  direct  with  ths  Ministry  of  Munitions  for  the  issue  of  a  priority 
certificate.  The  applicant  should  not  communicate  direct  with  the 
Ministry  of  Munitions,  and  the  priority  certificate  will  be  forwarded  to 
the  applicant  by  the  War  Trade  Department  with  the  export  licence. 
This  exception  does  not  apply  to  Bessemer  and  open-hearth  steel  nor  to 
c<»rrugated  sheets. 

4.  in  the  case  of  all  other  destinations,  including  British  possessions, 
application  for  a  priority  certificate  should  be  made  direct  to  the  Ministry 
of  Munitions,  Priority  Branch,  28,  Northumberland-avenue,  S.W.  No 
application  for  an  export  licence  can  be  considered  by  the  War  Trade 
Department  unles.s  the  number  of  a  Ministry  of  Munitions  priority  cer- 
tificate under  Class  "  A  "  or  "  B  "  (or,  alternatively,  an  Admiralty  or 
War  Uftice  contract  number)  is  quoted. 

5.  A  priority  certificate  is  required  even  though  the  goods  arc  already 
manufactured",  and  even  though  the  goods  are  merely  to  be  transferred 
from  one  branch  of  a  firm  in  the  United  Kingdom  to  another  branch  of 
the  same  firm  in  a  foreign  country  or  British  possession. 

6.  Applicants  are  warned  that  the  issue  of  a  priority  certificate  by  the 
Jlinistry  of  Munitions  Ls  not  a  guarantee  that  an  export  licence  will  be 
issued  by  the  War  Trade  Department. 

7.  If  exporters  have  any  doubt  as  to  the  reliabUity  of  the  proposed 
consignee,  they  arc  recommended  before  proceeding  to  manufacture  to 
consult  the  War  Trade  Intelligence  Department,  Broadway  House, 
Tothill-street,  S.W.  (as  regards  foreign  countries  in  Europe),  and  the 
Foreign  Trade  Department,  Lancaster  House,  The  Mall,  SW.  (as  regards 
foreign  countries  outside  Europe. 


CORRESPONDENCE. 


SilUULD  REVIEWS  OF  BOOKS  BE  SIGNED  ? 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

Tlii.s  letter  Is  a  plea  for  the  signed  review.  Many  years  ago, 
wlien  quite  a  young  man,  I  received  a  book  from  one  of  your 
jiredeee.ssors  with  the  request  to  review  it.  I  was  mucli 
iipprpK.sed  by  the  re.sponsibility  such  a  task  involved,  and 
iipplied  for  guidance  to  a  friend,  a  man  of  the  world  with  much 
literary  experience.  He  assured  me  that  there  was  no  diffi- 
ruiiy  in  reviewini»  ;  anyone  could  do  it.  "  You  glance  through 
the  preface,  read  a  few  pages  here  and  there,  then  write  some- 
thing about  the  contents  in  general  terms  and  finish  up  with 
mim<-  complimentary  remarks  about  the  author  and  the 
publi.slier.  It  docs  not  much  matter  what  you  write  as  long 
iw  it  it*  favourable,  becau.se  very  few  people  beside  the  authors 
read  reviews."  My  friend  was,  of  course,  wrong  ;  it  matters  a 
good  deal  what  Ls  said  in  a  review,  not  only  to  author  and 
publisher,  hut  more  so  to  the  potential  reader,  who  mav  be 
cauiu!)!  (o  waHU>  |ii»  money  and  space  on  the  book  shelves  as  a 
coHHcquence  of  a  laudatory  review. 

Most  reviewers  an-  benevolent,  but  there  are  also  those  of 
the  other  sort.  The  term  benevolent  does  not  mean  abstaining 
from  adver.He  criticism  ;  it  ordy  means  just  criticism.  Let  nie 
illuNfrate  art  an  example  the  unsigned  review  of  my  book, 
wliich  appeared  in  your  last  issue.  There  is  a  misprint,  a  sine 
having  been  put  where  a  cosine  ought  to  stand.  The  bene- 
volent reviewer  would  have  drawn  attention  to  the  misprint, 
iiiid  if  lie  liad  called  it  a  tesult  of  grofB  careh-ssness  on  the  pari, 
•  if  the  uiidior  he  would  liave  Ije.^n  (piite  right.  Your  critic  di<l 
no.  .n  iliftt.  He  Hpoke  of  muddled  mathematics  and  liberties 
■  nil  inteKmU,  I  ime  certain  symbols  which  are  sim|)ler 
'.«•  gei.erally  (lliowgh  not  exclusively)  used  by  Knglisli 
»rn.  r-  TlieK<.  hynibol«  are  used  by  Continental  scientists. 
The  benevolent  erilir,  if  he  llioughl  it'  Worth  while  to  allude  lo 
HO  small  tt  mailer  at  all.  would  have  discussed  the  (jueslinri 
wheiher  such  symbols  are  jirefemble  to  the  English  synd.ols  or 
I  he  fevepMv  Your  reviewer  simply  alludes  to  their  (JerinaM 
origin  Tl.es..  ttfe  trivial  miitlers.  not  helpful  .o  the  reader  or 
(«ir  to  the  author,  but  I  doubt  whether  such  things  wonl.l 
apjienr  or  be  »r<-ntei|  n,  the  s»me  spirit  in  a  signed  review. 

If  your  readers  will  .i,re(,il|y  M.idv  the  MiiMigned  reviews 
.ippraring  in  the  teehnieal  pren,  ihey  will  tin, I  llml  a  good  many 
have  been  written  on  the.  lines  recoinmeiide<l  bv  the  cynical 


man  of  the  world  wliom  I  liave  quoted  above.  They  are 
simply  literary  hack  work.  How  can  it  be  otherwise  unless 
the  reviewer  is  forced  to  put  his  name  to  what  he  writes  ? 
Reviewing  is  one  of  the  most  difficult  and  laborious  parts  of 
literary  work.  To  write  a  fair  review  the  writer  must  not  only 
be  intimately  conversant  with  the  subject,  but  he  must  have 
the  patience  to  read  the  whole  book  carefully.  Under  present 
practice  the  reviewer  gets  along  with  the  book  a  printed  slip, 
in  which  the  editor  states  that  a  review  of  so  many  words  is 
desired.  The  exact  number,  250,  500  or,  perhaps,  1,000,  is 
determined  by  the  editor  on  some  basis  ;  possibly  the  size  of 
the  book,  or  its  price,  or  the  reputation  of  the  author  or  the 
standing  of  the  publisher.  Tlie  correct  basis  for  the  length  of 
the  review  should  be  none  of  these  things,  but  merely  the 
character  of  the  contents.  A  small  book  may  be  full  of  original 
and  good  matter  or  of  old  matter  treated  in  an  original  way, 
whilst  a  large  and  expensive  book  may  be  m.erely  a  rehash  of 
old  matter  presented  in  the  old  manner,  but  with  beautiful 
illustrations  and  in  a  handsome  style.  WTiich  book  should  get 
the  more  exhaustive  review  ?  Of  course,  the  former,  and  I 
have  no  doubt  that  editors  generally  try  to  determine  the 
number  of  words  allowed  to  the  reviewer  with  reference  to  the 
intrinsic  value  and  not  the  appearance  of  a  book,  but  as  the 
former  can  only  be  correctly  judged  after  careful  reading,  the 
ultimate  decision  as  to  length  of  review  should  be  left  to  the 
man  who  writes  it. 

The  number  of  technical  and  scientific  books  is  very  large, 
and  is  still  growing.  Some  guidance  as  to  the  exact  character 
of  every  new  publication  is,  therefore,  essential,  and  honest, 
painstaking  and  exhaustive  reviewing  is  imperatively  needed. 
There  should  be  an  honourable  imderstanding  between  editor 
and  reviewer  that  the  latter  will  read  every  line  of  the  book  on 
which  he  is  going  to  give  his  verdict,  and  to  make  quite  sure 
that  the  verdict  shall  be  not  only  just  to  the  author,  but  also 
helpful  to  the  potential  buyer,  the  present  system  under  which 
a  reviewer  may  damn  or  praise  a  book  behind  the  veil  of 
anonymity  should  be  dropped,  and  every  man  should  put  his 
name  to  what  he  writes. 

Birmmgham,  Nov.  11.  Gisbert  K.\i>p. 

[This  is  an  old  subject  to  which  we  have  given  a  good  deal  of 
thought.  In  practice  the  signing  of  reviews  is  not  such  a 
simple  matter  as  it  appears  to  Prof.  Kapp.  It  often  happens  . 
that  a  reviewer,  though  perfectly  well  qualified  and  perfectly 
honourable,  is  unwilling  to  sign  a  review.  The  reasons  are 
not  far  to  seek,  and  are  not  necessarily  due  to  malevolence,  as 
every  author  would  have  us  believe.  In  fact,  we  feel  that 
sufficient  care  is  taken  in  selectmg  reviewers  for  The  Elec- 
trician to  put  the  idea  of  malevolence  out  of  court.  Never- 
theless, it  may  well  be  that  a  reviewer  would  prefer  to  omit  all 
criticism  if  the  review  were  signed,  possibly  through  beuig  on 
friendly  terms  with  the  author,  or  being  engaged  in  some  par- 
ticular branch,  the  association  with  which  miglit  be  mis- 
interpreted. Consequently,  the  signing  of  a  review  does  not 
necessarily  lead  to  the  result  desired  by  Prof.  Kapp  and 
equally  by  ourselves. 

In  regard  to  the  review  of  Prof.  Kapp's  book,  this  is  quite 
favotirable,  except  m  regard  to  minor  matters.  It  seems  to  us 
that  the  only  points  which  the  reviewer  might  Imve  expressed 
more  tactfully  are  those  in  which  he  uses  the  words  "  muddled  " 
and  "  liberties  "  in  regard  to  some  mathematical  work. — 
Eds.  K.\ 

THE  MARGONI  COMPANY  AND  GERMAxNV. 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

Having  regard  to  tlie  attempt  whicli  is  being  made  in  certain 
quarters  to  create  uneasini'ss  in  the  minds  of  the  j)iiblic  in 
respect  of  the  relatioiishi])  which  has  existed  beiweeii  llu^ 
Marconi  Company  and  tlu^  German  Telefunken  Conqiuny.  I 
think  it  in  the  national  interest  that  I  should  make  n  plain 
statement  of  I  he  facts. 

The  Melgian  Company,  to  wjiieji  icferrii.  !•  lias  lnfii  mkicIc. 
was  formed  in  the  year  I'.HU,  and  secured  from  tlie  Mai((Jiii 
Company  the  iiiorcantile  uuirine  rights  of  certain  countries  in 
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Eurupo,  including  those  of  Germany  iind  Austria.  The 
company  was  purely  Belgian  and  the  shares  were  held  in  Bel- 
gium and  England.  The  Belgian  Company  proceeded  to 
install  and  operate  apparatus  on  all  the  principal  ships  of  the 
mercantile  marines  of  Germany  and  Austria. 

In  the  year  1910  the  German  Government  made  it  known 
that  they  would  no  longer  sanction  the  installation  or  operation 
of  any  wireless  system  on  board  any  German  ships  other  than 
the  German  system,  under  German  control.  In  these  circum- 
stances the  Belgian  Company  were  threatened  with  a  consider- 
able loss  from  the  apparatus  it  would  be  obliged  to  remove 
from  the  German  ships,  and  also  with  the  loss  of  the  whole  of 
its  German  business.  It,  therefore,  came  to  an  agreement 
with  the  German  Telefunken  Company  for  the  formation  of  a 
company  in  Germany,  which  should  take  over  the  business  of 
the  German  mercantile  marine. 

The  Belgian  Company,  together  with  the  Marconi  Company, 
retained  a  4.5  per  cent,  interest  in  the  German  Company,  the 
Germans  holdmg  55  per  cent.  The  Beglian  Company  and  the 
Marconi  Company  appointed  members  to  the  board  of  the  new 
Germa!i  Company. 

Subsequently,  the  Austrian  Government,  probably  at  the 
instigation  of  the  German  Government,  took  a  similar  action, 
and  the  Belgian  Company  thereupon  agreed  with  the  German 
Company  that  the  Austrian  ship  stations  should  be  trans- 
ferred to  the  German  Company,  to  which  the  Austrian  Govern- 
ment did  ro'j  object. 

In  return,  however,  it  was  agreed  with  the  German  Company 
that  their  sphere  of  action  should  be  strictly  limited  to  ships  of 
Germany  and  Austria,  and  that  all  ships  belonging  to  other 
nations  which  had  been  installed  by  them,  should  pass  into  the 
hands  of  the  Belgian  Company,  and  should  ui  future  be  the 
business  of  the  Belgian  Company  alone. 

The  Belgian  Company  was  thereupon  re-constructed,  and 
the  capital  divided  nito  thirds,  the  Belgians  holding  one-third, 
the  Marcori  Company  one-third,  and  the  Germans  one-third. 

At  the  outbreak  of  war  there  were  two  Germans  in  the  em- 
ploy of  the  Belgian  Company.  They  were  immediately  dis- 
missed. The  business  of  the  Belgian  Company  was  prompt^ 
taken  m  hand  by  the  English  directors,  Capt.  H.  Riall  Sankey 
and  myself,  transferred  to  Marconi  House,  and  has  been  mider 
the  complete  control  of  the  Englisli  directors  ever  since. 

There  has  not  been  since  the  outbreak  of  war  a  single  German 
operator  employed  on  any  ship  of  the  Belgian  Company  in  any 
part  of  the  world. 

With  regard  to  Australia,  owing  to  the  Australian  and  New 
Zealand  Governments  having  placed  large  contracts  in  the 
hands  of  the  Germans  for  the  construction  of  powerful  coastal 
wireless  stations,  the  Germans  were  in  a  position  of  considerable 
advantage.  The  Marconi  Company  commenced  proceedings 
for  infringements  of  patents  against  the  German  Company  and 
the  Australian  Government.  Subsequently  a  settlement  was 
arrived  at  with  the  Germans  under  which  it  was  agreed  that  an 
Australian  Company  should  be  formed  which  should  purchase 
the  interests  both  of  the  Marconi  Company  and  the  German 
Telefunken  Company.  This  Company  had  a  capital  of 
£140,000  of  which  the  Marconi  Company  held  one-half,  the 
Australians  som?  £62,000,  and  the  Germans  about  £8,000. 
Thus,  a  complete  control  of  wireless  in  Australia  passed  into 
Australian  and  English  hands. 

With  regard  to  other  countries  in  respect  of  which  agreement 
existed  with  the  German  Telefunken  Company,  this  was 
limited  to  an  understandiiig  in  so  far  as  the  United  States  was 
concerned  to  the  two  companies  abstauiing  from  hostile  action 
towards  each  otherimtil  January  31,  1913, 

Wiih  n'<;ui<l  tootlier  countries,  the  nature  of  the  agreement 
was  purely  commercial,  and  was  brought  about  as  a  result  of 
the  strength  of  the  Marconi  Company's  patent  position.  It 
served  to  prevent  the  German  Company  ousting  the  Marconi 
Company  from  every  country  hi  the  woi-ld  by  reason  of  its 
ruinous  prices  which  the  German  Company  were  quotuig  at  no 
matter  what  financial  loss,  no  doubt  with  the  German  Govern- 
ment behind  them,  for  the  i)urpose  of  obtaining  German  wire- 
less stations  throughout  the  world.     Under  such  conditions  it 


was  impossible  for  the  Marconi  Company  to  compete.  It  is 
only  in  consequence  of  this  agreement  that  British  wireless 
stations  now  prepond(>i'atc  tlirougliout  the  world. 

/  would  point  Oill  Hull  irlnlsl  il  ,s  lynr  ll„ll  ihr  Marcoiii  CoilipUlllJ 
■were  interested  in  the  (icninin  Coinpninj  an,!  had  directors  on  tile 
German  Company  s  board,  the  Emjlish  Marconi  Company  has 
never  had  any  German  director  upon  its  board,  nor  have  the  German 
Company  at  any  time  held  any  interest  in  the  Enylish  Company. 

In  view  of  the  services  rendered  and  being  rendered  by  the 
Marconi  Company  to  the  country,  I  would  submit  that  it  is  in 
tlie  public  interest  that  this  statement  should  be  given  the 
fullest  possible  publicity  in  order  that  the  wicked  attempt 
which  is  being  made  to  create  a  false  alarm  should  be  inune- 
diately  frustrated.  I  would  appreciate,  therefore,  the  insertion 
of  this  letter  in  your  valuable  columns. 

Marco.nis  Wireless  Telegraph  Co.  (Ltd.). 

Nov.  11.  Godfrey  C.  Isaacs,  Managmg  Director. 

DUPLEXING  THE  SQUIER  SYSTEM  OF  TELEGRAPHY. 

TO   THE    EDITORS    OP   THE   ELECTRICIAN. 

In  common,  I  imagine,  with  most  of  your  telegraph  readers, 
I  have  read  with  much  interest  the  article  "  Duplexing  the 
Squier  system  of  Telegraphy,"  by  Louis  Cohen. 

I  was,  however,  rather  surprised  to  see  that  the  two  mcc-hods 
explamed  were  described  as  bemg  new.  The  use  in  a  terminal 
circuit  of  a  closed  loop  possessmg  L  and  C,  and  made  resonant 
to  a  frequency  which  it  is  desired  to  exclude  from  that  circuit, 
is  certainly  not  new.  It  was  invented  by  John  Stone  Stone, 
and  for  precisely  the  same  object  to  which  it  is  now  applied 
by  Mr.  Cohen,  namely,  to  prevent  outgoing  and  mcomuig 
alternating  currents  of  frequencies  Wj  and  n.,  wasting  their 
energies  in  each  other's  termmal  circuits  on  a  duplex  alter- 
nating-current line. 

Stone's  methods  of  alternatuig-current  telegraphy  are  set  out 
in  his  U.S.A.  patents  717,467  and  717,517  and  his  Paper,  "'  The 
Practical  Aspects  of  the  Propagation  of  High-frequency 
Electric  Waves  Along  Wires  "  ("  Journal  "  of  the  Franklin 
Institute,  October,  1912).  Stone  conductively  couples  his 
transmitting  and  receiving  circuits  to  the  line,  though  he  states 
that  they  may  be  mductively  coupled.  A  glance  at  Fig.  3  of 
the  Paper  will  leave  no  doubt  as  to  the  identity  of  Stone's 
invention  with  the  arrangements  shown  by  Dr.  Cohen.  With 
conductive  couplmg  the  mtermediate  circuit  //  of  Fig.  1  hi 
Dr.  Cohen's  article  is  not  necessary. 

In  his  previous  article  m  your  columns  (The  Electrician, 
October  20,  1916)  Dr.  Cohen  appears  to  believe  that  British 
telegraph  engineers  are  not  aware  of  the  conditions  to  be 
fulfilled  with  a  receivmg  terminal  load  in  order  that  there  shall 
be  no  reflection.  If  he  liad  been  acquainted  with  the  I.E.E. 
"  Proceedmgs,"  the  columns  of  The  Electrician  and  the  Post 
Oflice  Engmeers'  "  Journal  "'  for  tlie  last  few  years  he  would 
have  known  that  this  belief  has  no  foundation. 

Technical  Department,  H.  H,  Harrison. 

Creed  &  Co.,  Nov.  U. 

P.S.— Readers  who  are  interested  in  A.C.  telegraphy  will 
find  F,  K,  Vreeland's  U.S.  patent  1,171,814  and  that  of 
E.  P.  Batzel  worth  readuig. 


THE  AIR-GAP  FIELD  OP  THE  POLYPHASE  INDUCTION 
MOTOR. 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

With  regard  to  the  questions  which  Mr.  Biedermann  asks  in 
your  current  issue,  I  would  answer  as  follows  : — 

1.  Form  of  Time — M.M.F.  Wave. — The  assumption  of  sine 
waves  pf  impressed  E.M.F.  and  magnctishig  current  leaves  us 
with  certain  imbalanced  E.M.F.s,  the  frequencies  of  which  arc 
multiples  of  tlie  supply  frequency  ;  their  origm  is  explained  m 
sections  26-28  of  my  recent  Pape.-.  We  may  regard  these 
as  E.M.F.s  impressed  on-  circuits  comprismg  the  motor  windings 
and  the  supply  network,  which  will  produce  harmonics  in  the 
magnetising  current  when  the  connections  of  the  wuulmgs 
admit  of  tiiem.  Tlie  most  favourable  case  for  the  observation 
of  this  eiTect  is  that  of  a  delta-connected  three-phase  motor. 
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which  I  dealt  with  very  I'ulh'  iii  an  article  in  The  Electrician 
of  December  11,  19U"(Vol."  LXXIV.,  pp.  318-321).  In  most 
winding.?  the  M.M.F.  due  to  the  harmonic  currents  is  distri- 
buted very  unfavourabh-,  and  since  it  is  modified  by  damping 
currents  induced  in  the  rotor  circuits  it  lias  only  a  very  small 
influence  in  removing  the  effects  of  saturation  due  to  the  funda- 
mental current  wave.  There  is  a  marked  difference  between 
the  induction  motor  and  the  transformer  in  this  respect.  I  do 
not  thiik  that  harmonics  ii  the  wave  of  magneti^ing  current 
will  appreciably  affect  the  flux  distribution  in  ordmary  cases. 

2.  I  have  not  made  any  complete  calculation  on  the  magni- 
tude of  the  mutual  induction  due  to  the  multiple  fields,  but 
from  rough  estimates  I  consider  it  is  probably  much  less  than 
Mr.  Biedermami"s  figures  suggest.  In  any  case  I  think  we  are 
agreed  that  it  is  negligible. 

London,  Nov.  11.  F.  T.  Chapman. 


FINAL-GRADE  CLASSES  IN  "ELECTRICAL  INSTAL- 
LATION WORK." 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

Glancing  through  a  reprint  of  Mr.  A.  P.  Trotter's  recent. 
Paper  read  before  the  Association  of  Supervising  Electric  ians 
we  read  that  "  elementary  and  advanced  evening  classes 
for  electrical  wiremen  are  held  at  the  Northampton  Institute, 
Clerkenwell,  and  at  the  South  Western  Polytechnic,  Chelsea." 

Thi.s  subject,  fomierly  termed  "  electric  wiremen 's  work," 
and  now  much  more  appropriately  called  "  electrical  instal- 
lation work,"  is,  of  course,  of  fundamental  importance,  and  is 
sought  after  by  many  other  kinds  .of  students  besides  wiremen. 

While  we  know  "that  grade  I.  classes  are  held  at  several 
different  centres,  it  seems  that  we  are  to  gather  from  Mr. 
Trotter's  remarks  that  there  are  only  two  j)laces  in  London 
where  the  final  grade  i,s  dealt  with. 

If  this  be  .so,  it  is  not  too  much  to  say  that  tlie  auilKirities  at 
other  polytechnics  and  institutions  appear  to  be  rather  neg- 
lecting an  e.xtreniely  necessary  feature  of  their  electrical  side. 
Under  its  old  name,  the  subject  has  been  in  the  City  Guilds" 
programme  for  the  la.st  10  years. 

'■  Electrical  .installation  work  "  is  going  on  in  practice  in 
f'very  district  in  London,  and  advanced  as  well  as  elementary 
instruction  in  the  subject  should  certainly  be  available  at  everv 
p  ilytochnic  and  technical  institute.  We"  are  not  thinkmg  he/e 
of  the  junior  evening  techuical  classes  held  at  various  Council 
Hcliool.s.  In  their  case  it  is  obviously  only  possible  to  give  very 
elcmeniary  instruction. 

We  venture  to  disagree  with  a  previous  statement  in  Mr. 
Trotter's  Paper :  "  The  d.-mand  for  trade  classes  in  any 
Hpccial  subject  must  precede  the  supply."  As  Mr.  Trotter  was 
addressing  supervising  electricians,  we  presume  he  was  not 
thinking  of  "soap  manufacture"  or  "leather  tanning"  or 
•■  f-otton  spinning,"  but  of  "  electrical  installation  work.'  Now, 
why  shouhl  this  be  looked  upon  as  a  special  subject,  when  the 
woik  is  going  on  all  round  us  ?  Not  one  person  in  a  bundled 
would  trouble  to  usk  for  the  establishment  of  a  class  that  did 
not  ttlri-ady  exist  at  his  nearest  technical  institute.  One 
obvious  reaHon  in  that  the  applicant  would  think  to  himself 
tlmt  by  the  lime  the  class  was  established  he  would  have  learnt 
what  he  wanted  som.-  other  way,  or  grown  too  old,  or  died, 
i  ou  might  almost  us  well  expect  u  person  to  ask  soiiu-oiie  else  to 
oprn  a  Hliop  becuiiMe  he  wanted  to  buy  something. 

It  surrly  stuiidH  to  reuHon  that  classes  in  olectrical  installa- 
tion wr.rk.  Ill  pliinib.iH'  work,  in  plasterers'  work  ind  in  otiier 


work  wlijih  JM  r 


omiiioii  m  every  community,  should  be  con- 


ducti-d  us  u  iiitttu-r  of  cours<-  in  everv  technical  colleg.-  in  il,r- 
countri', 

London,  Nov.  10.  A.  P.  Lundiikii..  &  Sons. 

THE  INSTITI'TION  BLACKBOARD. 

TO  TIIK  KlilTOIlM  OV  TIIK  EI.KfTIUriAN. 

MftV  I  call  attention  to  the  great,  iiiconveni..nc..  raused  to 
thos<-  nttending  the  reading  of  j'up,.r«  at  H,,.  limiitution  bv  llie 
poor  conlruHt  between  tbo  colour  of  the  "  bluckbouid  "  anil  I  l,e 
•  hnlk. 

Before  I  lie  recent  improvement  i/l  the  lighting  of  the  leetiii,. 


theatre  we  had  to  labour  under  the  combined  disadvantages  of 
dark  liglits  and  a  white  blackboard.  Now  that  the  former 
trouble  has  been  removed,  perhaps  it  is  not  too  mucli  to  expect 
that  an  endeavour  will  be  made  to  rectify  the  latter. 

It  was  impossible  for  anyone,  except,  perhaps,  those  in  the 
first  few  rows,  to  read  what  was  written  by  Dr.  Russell  in  his 
Kelvin  Lecture.  I  suggest  that  if  the  board  must  remr.in  as  it 
is,  a  remedy  could  be  found  in  the  use  of  charcoal  iu  place  of 
chalk  as  a  writing  material. 

London,  Nov.  10.  R.  D.  Gifford. 


"  SUMMATION  WATT  "  CAPACITY  OF  FIELD 
RHEOSTATS  AND  THE  LIKE. 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

Referring  to  Dr.  Garrard's  letter  of  November  6th,  unless 
such  formulae  are  based  on  a  physical  meaning  (i.e.,  on  the  area 
enclosed  by  a  curve  plotted  between  (rheostat  current)^  and 
rheostat  ohms),  it  seems  to  me  to  be  of  little  use  advocating  any 
formulae  for  universal  benefit,  as  the  limitations  of  different 
designs  vary  very  considerably.  In  other  words,  unless  so 
based,  a  formula  has  no  m.eaiiing  except  for  comparison  of  an 
mdividual  manufacturer's  rheostats.  On  this  theoretical 
"  summation  watt  "  basis  their  relative  accuracy  can  be  tried 
out  by  those  of  your  readers  interested,  and  without  further 
di.scussion. 

To  obtain  a  veiy  large  "  R  ''  in  an  ordinary  rheostat  com- 
pared with  field,  or  other  external  constant  resistance,  in- 
creasing the  resistance  beyond  a  certain  point  does  not  materi- 
ally increase  the  actual  "  summation  wait  "  capacity  required. 

The  greater  the  resistance  in  a  potentiometer  the  less  the 
actual  "  summation  watts  "  as  the  o-ily  variable  {i.e.,  const.int 
wfltt  loss)  will  be  less. 

Whether  either  of  the  iihovc  will  iu  practice  appreciably  in- 
crease the  size  of  rheostat  (not  the  ■'  summation  watts  ")  will 
depend  entirely  on  the  design  and  the  particular  case  involved. 

Nov.  13.  L.    BOOTHMAN. 


PACIFIC  CABLE  BOARD. 

The  accounts  for  the  year  ended  Marcli  ;!l,  IIIKI,  together  with  the 
report  of  the  Board,  have  been  iBsued. 

The  traffic  receipts  for  the  year  wore  £.'iI0.02S.  IStt.  8(1.  (compared  witli 
,£221,279,  lis,  8d,  in  Ini4-"l5),  and  the  total  revenue  was  £310,5l(i 
(against £223,947.  17s.  Id.).  The  total c.Kpcndifure  was £05.896.  fw.  9d., 
and  includccl  head  otifice  i-xp.- isrs  (fS,:^S9.  U)s.  3d.),  rablo  station.s 
(£101, .W?,  10s.),  .ship  salait-,;  and  i  xpnisr^  (£19.005.  18s.  8d.).  provident 
fund  (f2,4'J2.  18s.  lOd.).  .i  hI  i.;,.».il  account  (£74,000),  leaving 
£104,019.  13s.  3d.  (agamst  £V(i.liS(i.  2s.  Id.)  to  meet  interest  and  sinkinj; 
fund  (£77,544.  18s.)  and  interest  and  sinking  fund  on  mone.vs  piovidcd 
for  Sydney-Auckland  and  Doubtlo.ss  Bay-Auckland  cables  (£9,150.  5.'.-,). 
The  not  balance  is  £17,924.  lOs.  3d,,  compared  with  a  deficit  of 
£7,915,  8s.  Id  in  1914-15,  and  in  accordance  with  the  provi.<iions  of  the 
Pacific  Cable  Act,  1901  (1  Rdw.  7  c  31.  s.  4).  this  .sum  must  be  applied 
in  reduction  of  the  oiitstanding  balanic  of  the  original  advance  of 
£2,000,000  for  the  capital  of  th(^  Pacific  cable.  This  is  the  first  oocasioii 
since  the  Pacific  cable  was  laid  on  which  thci-c  has  remained  a  sur()lus 
from  revenue  after  tin-  iiavnu'il  of  (,ho  sinking  fund  annuities. 

The  net  traffic  n>c.  i|.i  ',  s.r,.,|,  ,1  tho.se  of  1914-15  by  £88,749,  73„  but 
in  comparing  the  tnilli.  n  ,  r  i|.i  ,  with  those  for  the  previous  year  it  has 
to  bo  borne  in  mind  that  I  he  ab  lonnal  circtun-ilances  which  have  mainly 
contributed  to  the  extraordinary  increa>e  of  cable  business  were  oid.y 
experienced  during  seven  months  of  tlx^  financial  .vear  1914-15,  ami  that 
during  that  period  the  Pacific  cal>lo  was  inlcrrupled  for  two  months  in 
<'onse(iuenco  of  hostile  action  at  Panning  Island.  Special  appriprial  ions 
were  n\ado  to  the  renewal  account  of  £30.0110  in  respect  of  (le]irccialion 
of  securities  and  £14,000  as  provision  for  payment  for  the  new  schooner 
for  the  l''aruiinK  Island  service.  Aft<'r  dcdm  fion  of  these  special  items. 
the  exi)enditure  shows  an  incnnise  of  £15. .537,  Os.  9d.  over  that  of  tin- 
preceding  year  and  £29,718.  (i.-i.  9d.  over  the  original  est  imate.  This  was 
duo  mainly  to  the  following  eaus(vs  ;  (n)  Increased  establishment  and 
heavy  overtime  charges  to  proviile  for  the  ex<ie])tional  trallie  ;  (h)  the 
incronsed  cost  of  material  a  rl  transport,  and  llie  abnormal  cojisumpf  ion 
of  electrical  and  otlier  stoix's  ;  (c)  Iho  war  allowance  to  the  staff  ;  a.  id  (</) 
the  replacement  of  machineiy.  &e.,  destroyed  at  l'"anning  Island.  The 
inveslments  for  account  of  the  i-eni-wal  fuiul  were  valued  on  jMarch  ,'il, 
1910.  at  £229.768.  The  l)alanre  of  cash  at  that  date  to  the  credit  of  I  his 
account  Wiis  £41,704,  2s,  3d  ,  which  has  since  been  invested,  l''<>r  flic 
pun">»e  of  simplifying  the  accounts,  the  surplus  cable  remaining  from  tlm 
original  Piunlle  nabje  contracl  wliich  stood  to  the  ci-edit  of  the  eapilal 
necoiint  was   transferi-ed    in    Mar.h.    1910,     to   the    renewal    accounl, 
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and  its  vak'P  (£1.">,065)  was  transfi^ncd  from  the  iviiPwal  to  the  capita' 
rtccovint.  All  the  spare  cable  in  stock  is  now  charged  against  the  renewal 
account ;   its  value  at  the  close  of  the  year  was  £66,207.  Is.  5d. 

The  section  between  Norfolk  Island  and  Auckland  was  interrupted  on 
Keb.  12  owing  to  a  fault  in  the  inmicdiate  vicinity  of  Norfolk  island.  The 
••  Iris""  at  that  date  was  in  the  ncighlioiu'hood  of  Fiji,  and  was  obliged 
to  return  to  her  depot  at  Auckland  to  coal  before  proceeding  to  undertake 
the  repairs.  She  reached  Norfolk  Island  on  Feb.  19  and  completed  the 
repair-  in  the  early  hours  of  the  following  morning.  During  the  repair 
operations  the  Southport-Norfolk  cable,  which  there  runs  verj'  close  to 
the  Auckland  cable,  was  accidentally  hooked  at  a  weak  spot  and  damaged 
by  the  grapnel.  This  cable  was  rcjiaired  within  a  few  hours.  The  repair 
work  was  carried  out  with  commendable  promptness  and  efficiency.  The 
injury  to  the  Auckland-Norfolk  cable  was  caised  bj'  corrosion 
from  marine  growth  and  by  rock  chafe,  and  the  weakness  in  the 
Southpo  "t-Novfolk  cabb  was  due  to  the  same  cause.  Commmication 
across  the  Pacific  was  not  interrupted  except  for  the  few 
hours  during  which  the  Southport  cable  was  out  of  commission.  Traffic 
whch  normally  circulates  via  Norfolk  Island-Auckland  was  sent  via 
Norfolk  Island-Southport-S.ydney.  The  other  cables  were  maintained 
without  interrupt  ion  and  in  excellent  condition.  All  the  cables  have  been 
worked  continuously  at  high  pressure  throughout  the  year,  and  the  long 
sections  have  carried  far  more  traffic  than  it  was  originally  anticipated 
their  capacity  would  permit.  Under  the  present  conditions  they  are 
occup  ed  day  and  night  durijig  evers'  day  of  the  week.  The  cable 
between  Sydney  and  Auckland,  which  was  laid  at  the  end  of  1913  has 
proved  of  gi-eat  value  in  assisting  to  handle  so  large  a  volume  of  business. 
The  land  line  between  Montreal  and  Bemtield,  which  the  Board  leases 
from  the  Canadian  Pacific  Railway  Co.,  suffered  few  interruptions  of 
more  than  minor  importance  during  the  year.  During  the  five  years 
which  have  elap.'ed  since  the  Board  took  over  the  operation  of  the  line 
between  Montrc  al  and  B'  mfield  the  service  on  this  portion  of  their  system 
has  been  increasingly  satisfactory.  The  lease  of  the  land  line  which 
expired  in  Septemljer,  1915,  has  been  renewed  for  a  further  period  of  five 
Vears  at  an  increased  rental. 

Since  the  close  of  the  year  the  Board  have  established  in  Melbourne 
a  public  office  for  international  business.  The  office  is  in  direct  connec- 
tion with  the  Board's  cable  station  at  Sydney  by  a  special  wire  allocated 
by  the  Commonwealth  Ciovernnient  for  the  exclusive  use  of  the  Board. 
In  July,  191.5,  the  Commonwealth  Government  found  themselves  in  a 
position  to  allot  the  necessar\'  wire  between  Melbourne  and  the  Australian 
terminus  of  the  cable,  and  shortlj'  afterwards  they  invited  the  Board  to 
establish  direct  dealings  with  the  public.  A  similar  invitation  was 
extended  to  the  Eastern  E.xtension  Telegraph  Co.  The  offer  came  at  an 
unfavourable  time  for  new  departures  owing  to  war  conditions  and  heavy 
pressure  on  the  staff  ;  but  in  spite  of  the  man}'  difficulties  the  office  was 
opened  to  the  public  on  April  17.  1916,  adequately  and  efficiently  staffed. 
The  Board  are  indebted  to  Mr.  J.  Milward,  their  manager  in  the  Paeifi.', 
for  the  satisfactoiT  manner  in  which  the  arrangements  were  carried  out 
at  a  time  when  there  were  many  other  calls  on  his  activity.  The  Mel- 
bourne establishment  will  involve  an  increase  of  approximately  £6.000 
in  the  Board's  amual  expenditure. 

The  Board's  house  property  at  the  stations  has  been  maintained  in 
good  repair.  Owing  to  late  delivery  of  machineiy,  and  to  transport 
difficulties,  the  reinstatement  of  cold  storage  and  electric  lighting  plant 
at  Fanning  Island  was  much  delayed.  The  installation  of  the  new  plant 
was  carried  out  under  the  supervision  of  an  expert  refrigerator  engineer 
sent  to  Fanning  Island  by  the  contractors.  It  was  successfully  com- 
pleted at  the  end  of  July,  1916,  and  since  then  it  has  given  satisfactory 
results.  Boat  communication  with  Fanning  Island  was  provided  during 
the  year  by  the  charter  of  the  auxiliary  schooner  ''  Flaurence  Ward  "  m 
May,  1915^  and  the  steamer  "  Kestre  "'  in  September,  1915,  and  bj'  calls 
by  the  "  Iris  "'  in  October,  1915,  and  Januarj',  1916,  As  there  are  still 
no  prospects  of  obtaining  by  other  means  a  satisfactory  boat  service  with 
Fanning  for  the  provisioning  of  the  station  and  for  the  transport  of  staff, 
mails  and  material,  the  Board  decided  to  replace  the  auxiliary  schooner 
"  Strathcona,'"  and  they  have  accordingly  placed  acontract  in  Sydney  for 
the  construction  of  anotherschooner.  Under  Capt.  Holmes,  the  efficiency 
of  the  Board's  repairing  vessel  and  the  discipline  of  the  ship's  company 
have  been  well  maintained. 

During  the  er  dy  part  of  1916  the  Right  Hon.  Sir  Geo.  H.  Reid,  P.C, 
G.C.M.G..  retircl  from  the  office  of  High  Commissioner  for  the  Common- 
wealth of  Austr  lia.  and  thereupon,  to  the  regret  of  his  colleagues,  ceased 
to  be  a  member  of  the  Board.  Sir  Geo.  Reid  had  been  associated  with 
the  Board  since  February,  1910.  His  place  on  the  Board  has  been  taken 
by  the  Right  Ion.  Andrew  Fisher,  P.C,  who  succeeded  him  as  High 
t)ommissioner  f  .r  the  Commonwealth.  The  general  health  of  the  staff 
has  continued  f  itisfactory.  The  Board  are  glad  again  to  express  their 
high  apprcfiati  n  of  the  loyalty  and  zeal  with  which  their  staff  have 
supported  them  ind  enabled  ancfficicnt  service  to  be  maintained  by  the 
Pacific  cable  dii  ing  a  year  of  abnormal  conditions  and  .strain.  It  is  still 
necessary  for  Ih"  statt  to  work  at  high  pressure  and  to  undertake  long 
hours  of  extra  d.ity  without  opportunity  of  relaxation  even  on  Sundays, 
or  of  obtaining  furlough.  There  have"  been  considerable  additions  to 
the  staff  during  the  year,  owing  partly  to  the  opening  of  the  new  station 
at  Mclbonrni'  and  to  the  engagement  of  additional  clerks  at  S.vdney. 
Additions  have  also  been  made  to  the  complement  of  telegraphists  at 
other  stations,  but  as  there  is  great  difficulty  at  present  in  obtaining  the 
services  of  trained  operators  it  has  not  been  possible  entirely  to  relieve  the 
pressure  on  this  grade.  Mr.  Wm.  Bent,  who  had  been  a  superintendent 
in  the  Board's  service  since  January,  1902,  retired  in  September^  1915, 
on  grounds  of  health,  anticipating  by  only  three  months  the  date  when 
lie  would,  under  ordinary  circumstances,  have  retired  in  accordance 


with  the  age  limit  li.wd  by  the  Board.  The  post  of  superintendent  at 
mi''  ^'"^f**^'*'  "Wing  to  Mr.  Bent's  retirement,  has  been  entrusted 
to  Mr.  J.  E.  Dicketts.  The  special  allowance  towards  the  increased  cost 
of  living  due  to  war  conditions,  which  was  granted  to  the  staff  during  the 
year  1915,  is  being  continued  during  the  current  year  on  the  same  basis. 
Sixteen  members  of  the  head  office  staff  are  now  serving  with  H.M. 
Forces.  The  Army  Council  have  issued  certificates  for  all  the  operators 
employed  in  the  Dominions  by  the  Board,  stating  that  these  officers  are 
considered  to  be  doing  duty  which  is  indispensable  to  their  country,  and 
that  in  present  circumstances  their  retm-n  to  this  countrj'  for  service  in 
the  Arniy  is  not  desired  by  the  Army  Council. 

During  the  year  nearly  eight  and  a  quarter  millions  of  paying  words  of 
international  traffic  were  transmitted  across  the  Pacific  cable,  or  con- 
siderably more  than  double  the  volume. handled  during  the  last  normal 
year — i.e.,  1913-14.  In  addition  there  was  a  considerable  quantity  of 
non-paying  matter.  This  latter  class  of  traffic  now  forms  an  appreciable 
proportion  of  the  total  matter  passing  along  the  cables.  It  consists  of 
(o)  free  messages  to,  from  and  concerning  wounded  members  of  the  field 
forces,  including  messages  between  banks  transmitting  remittances  for 
wounded  soldiers  ;  (6)  service  messages  dealing  with  administrative 
matters  or  making  corrections  to  telegrams  ;  (r)  the  unpaid  matter  which 
is  supplementary  to  every  paid  message — i.e.,  preambles,  date  and  time, 
&c.  In  additional  to  the  international  traffic,  the  Board  carried  during 
the  year  nearly  two  million  paying  words  between  Australia  and  New 
Zealand  and  between  Australasia  and  the  Pacific  Isles.  While  the 
deferred  traffic  transmitted  during  the  year  1915-16  was  more  than 
double  and  the  week-end  traffic  more  than  treble  the  volume  handled 
during  the  previous  year,  the  ordinary  traffic  showed  a  decrease  of 
approximately  30  per  cent.  This  is  accounted  for  by  ths  continued 
restrictions  on  the  use  of  codes,  many  messages,  which  under  ordinary 
circumstances  would  be  sent  at  full  rate  in  code,  having  been  diverted 
to  the  cheaper  plain  language  services.  Included  in  the  week-end  tele- 
gram classification  is  the  E.F.M.  traffic  {"  Expeditionary  Force  Mes- 
sages," or  messages  to  and  from  soldiers,  sailors  and  muses  at  week-end 
rates,  but  subject  to  no  minimum  charge).  The  increasing  number  of 
Australasian  soldiers  in  Europe  has  caused  this  traffic  to  grow  to  very 
considerable  dimensions.  On  two  occasions  diu'ing  the  year  under  review 
the  Atlantic  cable  companies  were  obliged,  owing  to  interruptions  on 
their  system,  temporarily  to  withdraw  cheap  public  services.  The  first 
occasion  was  in  November,  1915,  when  the  week-end  service  was  sus- 
pended for  a  week  ;  and  the  secoi:^d  in  January,  1916,  when  both  the 
deferred  and  week-end  services  were  withdrawn  for  several  weeks.  The 
cheap  E.F.M.  messages  and  the  "  free  wounded  soldier  "  messages  were 
carried  during  all  periods  of  suspension  of  other  services.  Owing  mainly 
to  the  presence  in  Europe  of  large  Australasian  forces,  the  combined 
volume  of  public  and  E.F.M.  week-end  telegrams  for  Australasia  reached 
such  large  proportionsduring  July  of  this  year  that  the  carrying  capacity 
of  the  cable  was  insufficient  to  deal  with  the  quantity  of  traffic  tendered 
for  transmission,  and,  while  other  classes  of  traffic  were  disposed  of 
without  abnormal  delay,  a  large  number  of  week-end  telegrams  accumu- 
lated to  the  Canadian  terminus  of  the  cable,  causing  serious  congestion. 
It  became  apparent  that  this  congestion  could  not  be  relieved  if  the  Board 
continued  to  accept  traffic  of  all  classifications,  and  it  was,  therefore 
necessary  to  suspend  the  week-end  service  in  the  outward  direction  on 
July  18,  and  further  to  suspend  che  deferred  press  rate  on  Aug.  7  and  the 
deferred  rate  from  Canada  and  the  United  Statc-s  on  Aug.  14.  The 
deferred  rate  from  Canada  and  the  United  States  was  reinstated  on 
Aug.  18,  but  so  far  it  has  not  been  possible  to  reintroduce  the  outward 
week-end  and  deferred  press  services,  as  under  present  conditions  this 
would  inevitably  result' in  further  congestion.  These  .services  are  being 
maintained  fully  in  the  homeward  direction. 


LEGAL  INTELLIGENCE. 


Infringement  of  Electric  Lamp  Patent. 

On  the  9th  inst.,  Mr.  Justice  Sargant  granted,  on  the  application  of 
the  British  Thomson-Houston  Co.,  an  injimction  against  the  A.  &  A. 
Electrical  Co.  (Ltd.),  restraining  them  from  infringing  plamtiffs'  patent 
for  improvements  in  incandescent  lamps.  Plaintiffs  complained  of  the 
sale  by  defendants  of  six  half-watt  lamps. 

Mr."  A.  J.  W.ALTER,  K.C.,  appeared  for  plaintiffs,  who  clan  ed  for 
their  invention  that  an  air  efficiency  of  5  watts  per  candle-power  could  be 
obtained,  whereas  if  any  previous  lamj)  was  run  at  that  efficiency  it 
could  be  dcst  roved  in  a  short  time  ;  that  the  filament  could  be  raised  to  a 
much  higher  temperature  than  practicable  in  a  vacuum  lamp  without 
vaporisation  or  deterioration  or  excessive  shortenting  of  useful  life  : 
that  by  adopting  their  invention  lamps  could  be  manufactured  to  be  run 
atagreaterefficiencv  than  anything  done  before;  and  that  it  had  resulted 
in  a  reduction  of  the  consumption  of  electricity  by  more  than  50  per  cent. 

Defendants  did  not  appear,  and  his  Lordship,  besides  granting  the 
injunction,  made  an  order  for  deliveiy  up  of  any  infrmging  lamp. 

Electrically-Propelled  Bath  Chair. 

p'  At  Hampstead  (London)  Petty  Scssiors,  on  Nov.  8,  Mr.  Prosjicr 
Elieson  was  charged  with  driving  "a  motor  car  witliout  a  licence  and  also 
with  using  an  unregistered  motor  car.  Mr.  Ernest  Thompson,  one  of  tlio 
managers  of  Messrs.  J.  &  A.  Carter,  bath  chair  and  ambulance  manufac- 
turers, was  also  summoned  for  aiding  and  abetting  Mr.  E'lcson. 
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A  Police  Sergeant  said  thit  on  Oct.  13  he  saw  Mr.  Elieson  driving 
"  a  four-wheeled  motor  car  bath  chiir  "  at  High-street,  Hampstead.  It 
was  propelled  by  electricity  and  was  travelling  at  about  4  miles  an  hour. 
Defendant  Thompson  was  walking  beside  the  vehicle.  When  asked  why 
the  chjir  was  not  registered  or  did  not  have  registration  plates,  or  if  he 
was  in  possession  of  a  motor  driver's  licence,  Mr.  Elieson  replied  that  he 
was  an  invalid,  th^t  he  did  not  know  ho  required  a  licerxe  or  that  it  was 
necessary  to  register  the  chiir.  He  also  said  it  belonged  to  Carter's, 
and  was' out  ontrial.  Mr.  Thompson  stated  his  firm  had  written  to  the 
L.C.C.  about  the  vehicle,  but  they  had  received  no  permission  to  use  it 
from  anyone  ;  they  were  simply  giving  it  a  trial. 

ls.spE(TOK  P.\RKER  .said  that,  as  far  as  the  police  were  concerned,  it 
was  a  motor  car.  The  L.G.  Board  had  shied  at  giving  an  opinion,  ar.d 
the  President  of  the  Board  had  written  that  the  question  whether  a 
pirticular  vehicle  was  a  motor  car  within  th;  meaning  of  the  Motor  Car 
Acts  was  one  that  could  only  be  determined  authoritatively  by  a  Court. 

Mr.  Thompson'  gave  evidence  for  the  defence,  ard  said  that  Messrs. 
Carters  were  specialists  in  invalid  carriages  and  ambulances.  The 
weight  of  the  vehicle  in  question  was  2J  ewt.,  and  it  v.as  propelled  by  a 
J  H.P.  electric  motor.  The  vehicle  could  be  used  as  an  ordinary  bath 
chiir.  His  finn  was  anxious  to  know  whether  it  would  be  an  infringe- 
ment to  use  the  vehicle  without  registration,  and  they  had  had  considci- 
ablc  correspondence  with  the  C'ustoms,  the  L.G.  Board  and  the  L.C.C'. 
The  vehicle  was  the  first  of  its  kind  put  on  the  road  in  this  country.  The 
extreme  speed  was  5  miles  an  hour,  but  the  average  speed  would  be  about 
2.4  miles  an  hour.  The  vehicle  was  so  constructed  that  if  it  met  any 
opposition  it  instantly  stopped.     The  plate  was  left  oS  aceidentall}-. 

Mr.  Ritchie  (for  the  defence)  said  that  Messrs.  Carters  had,  after 
numerous  experiments,  brought  the  vehicle  to  a  state  of  perfection,  and 
the  question  arose  as  to  whether  it  came  within  the  provisions  of  the 
Motor  Car  Act.  It  was  absurd  to  call  a  bath  chair  a  motor  car,  and  he 
argued  that  the  Motor  Car  Acts  d:d  not  apply. 

After  consultation,  the  Chairman  announced  that  the  magistrates 
had  decided  that  the  vehicle  was  not  an  ambulance.  It  was  a  vehicle 
driven  by  electric  power,  and  on  the  summons  for  the  unregistered  motor 
car  a  fine  of  10s.  would  be  imposed,  while  on  the  summons  for  driving 
without  a  licence  a  similar  penalty  would  be  imposed.  The  summonses 
for  aiding  and  abetting  would  be  dismissed. 

Mr.  Ritchie  asked  the  magistrates  to  state  a  case,  and  the  Chairman 
replie<l  that  thev  would  be  pleased  to  do  anything  that  was  desu'ed. 


PARLIAMENTARY  INTELLIGENCE. 


THE  BOARD  OF  TfiADE  AND  THE  CA.BLE  MAKERS' 
ASSOCIATION. 

In  the  House  of  Commons  on  the  9th  inst..  Sir  J.  Harmood  Baxxeu 
asked  the  Pi-esident  of  the  Board  of  Trade  whether  it  was  inter.dod  to 
continue  the  prohibition  on  electric  manufacturing  companies  in  this 
country  from  competing  in  the  purchase  of  cr.emy  trading  concerns, 
cable,  electric  and  otherwise,  unless  they  gave  an  undertaking  that  they 
were  not  members  of  the  Cable  Makers'  Association  ;  ar.d  vould  lio  saj- 
whit  was  the  intention  in  thus  reducing  the  possible  number  of  purchasers 
and  also  the  price,  and  preventing  an  equal  opportunity  of  all  manufac- 
turers to  bid. 

In  reply,  Mr.  Prety-man  said  there  was  no  such  general  prohibition,  as 
was  suggested  in  the  question,  but  in  two  special  cases  the  Board  of  Trade 
after  consultation  with  one  of  the  departments  which  was  largely  inter- 
ested as  a  purchaser  of  pleitric  cable,  came  to  the  conclusion  that  it  was 
in  the  public  intercut  thit  the  competition  which  at  present  exists  in  the 
cable  mikintr  in<lnstrv  should  be  maiiitained. 


MARCONI-TELEFUNKEN  ASSOCIATIONS. 

In  the  Hou.-c  of  Coniinons  on  Thuitday  \ds\  Sir  K.  Cuoi-EU  asked  the 
Profidcnt  of  the  Board  of  Trade  whether  directors  of  the  Marconi  Co.  had 
reals  on  the  board  of  the  Deutsche  Betriehs  (letellschaft  fiir  Drahtlose 
Tcl'({iaphie,  of  Berlin,  and  whether  that  Berlin  company  was  a  subsidiary 
of  thcTelefunken  Co.  7 

In  rejily,  ^tr.  I'ketv.mas  said  he  was  informed  by  the  Marconi  Co.  that 
•  crtain  of  their  diiectorn  were  before  the  war  on  the  board  of  the  Berlin 
<omp.iny,  in  which  the  Tclefunken  Co.  held  a  majority  of  the  shares. 

Sir  K.  CoopEii  also  a«ked  whether  an  agreement  was  eonelnded  in 
mn  between  Mnreoni's  Wireless  Telegraph  Co.  and  the  (iescllsehafl  fiir 
Iwahtlrwe  Tele)(rnphi",  of  Berlin,  or  the  Telefiinken  Co.  ;  whether  such 
ajfreement  covered  .Auxtralia,  New  yCealand,  Spiin  and  the  United  States  ; 
and,  if  no,  had  the  agreement  been  operative  since  the  beginning  of  the 
war. 

.Mr.  Pheti'mas  wiid  he  was  informed  by  the  Marconi  Co.  that  in  )i)l:i  an 
nKi'eemenl  of  a  commercial  nature  was  concluded  between  tliem  and  the 
Tclefunken  Co.,  that  the  agreement  dealt  in  some  mattcrB  with  Australia, 
.Sew  /Ctaland  and  Sptiin,  but  did  not  embrace  the  United  Stat™,  and  that 
lhi»  n((Teemi'Ht  had  not  been  ojKTative  since  the  beginning  of  the  war. 

.Mr.  Itii'KliT  CwVNNK  UNked  the  President  of  the  Board  of  Trade 
whi-thrr  thi'  .Mareoni  Co,  had  omitted  to  publiHh  since  lOlli  in  its  yearly 
n«Toiint«  A  li«t  of  ill  Bubsidiary  companies,  and,  if  so,  <ould  lie  atate  what 
aulMidiary  r/mi|>anie-  were  awKK'iate.l  with  the  Mnrconi  Co. 

Mr,  I'liK.TVM  \N  »ii:d  be  wai.  informed  by  the  Marconi  Co.  that  Ihey  liad 
not  i'on>ideri'<l  il  in  lh>ir  inteiests  to  puiilish  in  thr-ir  yearly  neenuiits  a 
li«»  of  Ihfjr  liiildingH  in  oilier  lonipaiiieH  nince  lOI.'l,  but  thal'the  inforina. 
lion  w»«  at  nil  lime«  nvnilnble  to  their  xbareliolders. 

Sir  K.  C<M>r»'.iia«k<d  llie  Kirnt  lyird  of  the  Adinirally  whethera  full  ni.d 
ulriil  Inquiry  wn>.  hi-ld  iiilutlie  loxx  by  enemy  NiibnmrineH  of  every  BriliHli 
mrreh'tnl  'liip  ;  and,  if  »o,  wuh  H|i<'eial  inquiry  made  hh  to  the  natloiwility 
and  leliabilily  of  wir>'!i'«H  o|M'ratorH  on  Ihoiie  nhipH,  and  whether  be  was 
nwnrr  of  I  lie  elrxi-iiili'rloekiiiK  «rrnngcmeiiln  and  agreementH  between  I  lie 
Kritixh,  Ib-lKinn  and  Cermnn  wirele.Hii  telegraph  eoinpanictt  ;  and.  if  no. 
eiMild  he  Klve  an  iiMiiraiire  lint  H|i«elal  pieeaulionn  had  been  taki^ii  lo 
ermuri!  thnl  wire!.-..  i.|i<rnl<irH  on  all  vi-hmi-Ih  of  Hiii  MajeMly'H  Navy  wen- 
utrirtly  loyal  lo  I  he  cnii.e  of  Hril  ilii  anil  her  AllieM? 

I»f.  .M»r-<4»niu  ■mid  111.-  r.  |.ly  lolhe  (iri.t  narl  of  Ihe  que«tion  waitin  llw^ 
amrmHIv.'.  ,\.  rr|<.ird.  lb.  ■•r.ni.l  |,;,rt  of  llie  qiie«lion,  the  Mubjeel  of 
iialionalily  and  relialnlily  ol  all  wirele-o  ojieratoni  in  Itritjuh  nierchaiil 
«hi|i»  hill  Ih'om  de.ill  Willi  by  Ibc  l'oKliiia»lrr  (Jciieral  In  reply  to  another 
qunatioii,  (»i«Tnloi)i  111  II  .M,  Navy  were  ii|  iieeewtarily  Bril'iHli  mibjeclN. 
Tliry  hid  every  riuwon  to  nly  on  tli«  loyalty  of  navaro|M'ratorH,  and  no 
<■«»<<  hvl  ocoiirrfl  to  doubt  llii'ir  real  aiid'loyally.  No  eanilidate  wan  now 
aoi'lrtml  (or  entry  to  I  ho  Navy  unlenii  li"  wan  the  non  of  Brltixh  born 
|>.)rrnl<  gn  bvlh  inlrm. 


Enemy  Controlled  Companies. — In  reply  to  a  question  in  the  Housj 

of  Commons  last  week,  Mr.  Pretyman  stated  that  96  per  cent,  of  the  share 
capit?,l  of  the  Union  Cable  Co.  was  held  by  the  Deutsche  Kabelwerke,  but 
the  Public  Trustee  had  now  negotiated  a  sale  of  the  shares  to  British 
subjects.  The  tcuTiis  in;!.!.'  liy  tli.  .■.iiiipany  to  the  Corporation  of 
Coventry  were  iin.  -i  ilmI.  .1  !i\  t  lir  np.iA  ist.r  of  tlie  businc^.s  last  March, 
and  he  reported  iliii  ili.  i.  i  .1  r~  hit.  it  a  price  which  showed  a  fair 
trading  profit.  The  ciirniiinx  \i.i-  -mI.;,,  :  t..  \\\r  :,,inii'  provisions  with 
regardtoincometaxaii.l  ,\.  I       jk.-Ii' ^  t  i\  i     i.i\  ..  h   r .  .Hup.iny. 

Replying  to  another  .|M.-n.  ill.  Ml .  l'i.i\niui  -,.  .Ith.t  lie  would  lay  on 
the  table  of  th„  House  a  h^t  nt  tin-  eneiiiy-onn.il  shares  in  British  com- 
panies which  had  been  sold  by  the  Board  of  Trade  or  the  public  Trustee. 


PATENT   RECORD. 


SPECIFICATIONS  PDBLISHED. 

The  following  abstract  from  some  ot  the  specifications  recently  published  hatr:  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor.  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  u/as  lodged 
at  the  Patent  Office  the  former  is  given  in  bracltets  after  the  title. 

1915  SPECIFlCATlONr. 

14,145  Blackmc=;e.     Electric  indicating  and  lishting  systems. 

14,310  Hunt,    Process  fcr  the  production  of  cuprous  cxide  elcctrolytically. 

11,377  Neulanc.     Dynamo-elect'-ic  machines. 

Relates  to  a  dynamo-electric  machine  wherein  the  commutator  and  ai  mature 
windings  are  so  arranged  that,  for  each  pair  of  pole  v,-indings.  the  ratio  of  the  angular 
span  of  commutator  over  which  a  series  of  brushes  collect  current,  to  the  angular  span 
of  commutator  for  this  pair  of  pole  windings  is  considerably  in  excess  of  the  ratio  of 
short-circuited  to  total  armature  conductors,  wheieby  a  large  span  cr  brush  contact 
may  be  employed  simultaneously  with  a  large  percentage  fo  conductors  effective  for 
generating  voltage  in  the  armature, 

14.405  Heller.     Electrically- heated  cooking  utensils.     (16.'7'14.) 

14,463  Jones.     Electric  arc  soldering. 

1 4,533  Prentice,    Mounting  of  electrical  apparatus  in  frames  or  cares, 

16,395  Wynne,     Electrical  switches, 

16,466  CosTELLO,     Electric  contact  thermometers, 

17,366  Savers,     Electric  heating  and  cooking  devices, 

17.844  B,T,-H.  Co.    (G.E.  Co.    Starting  and  lighting  sets  for  automobiles. 

18,137  Martin.    Dyn,amo-electric  machines.     (2,'2,15,) 

1916  Specifications, 

2  063  Lameris.    Electromagnetic  driving  gear  for  clocks.    (101,652.) 

2,556  Ouas'-Arc  Co.  &  Strohmencer.     Electrode  holders  for  use  in  electric  rcldering 

and  welding  with  fusible  electrodes.    (101,665,) 
2  704  Deutsche  Gasglulicht  Akt,  Ges,    (Auergos),    Manufactuie  of  electric  incan- 
descence lamps  v/ith  metallic  incandescence  bodies,     (1C0,387,1 
Relates  to  a  process  for  the  elimination  of  moisture  residues  in  electric  metallic 
filament  incandescense  lamps,  consisting  of  introducing  into  such  lamps  metal  com- 
pounds which  during  the  heating  of  the  lamps,  in  ,the  cource  of  manufacture,  are  com- 
pletely transformed  by  chemical  decomposition  'nto  drying  media  which  do  not  give 

3,745  Soc,  Francaise  Radio  Electrique,     Alternators  for  the  production  of  high- 
frequency  electric  oscillations,    (100,184,1 
Relates  to  a  method  of  maintaining  a  constant  load  on  the  shaft  of  a  high-frequency 
alternator,  wherein  an  auxiliary  generator  is  mechanically  coupled  with  a  high- 
frequency  alternator,  the  generator  being  automatically  loaded  v^hen  the  alternator 
is  not  excited  in  the  course  of  the  emission  of  signals, 
S  628  Marino      Electrolytic  method  for  removing  oxide  or  rust  from  the  surface  of  iron 

or  steel.    (Divided  application  on  14,230/15,)    (101,667,1 
7,517  Lahkih,    Sparking  plugs,    (I01,678i, 


APPLICATIONS  FOR  PATENTS 

Note.— T*<  undermentioned  Applications  {except  those  marked  t)  ire  not  open  lo 
public  inspection  until  after  acceptance  of  Complete  Specifications.  Those  marked  •  an 
open  lo  inspection  1 2  months  after  the  date  attached  to  them,  if  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  of  communicators 
ot  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  afflxed. 
October  4,  1916, 
14,157  DowLiNO,     App.iralus,  solulbn,-,,  &c,,  for  C3nducti,TR,  &c,,  elo:lric  cir.-e,il'.  b/ 

means  of  a  jot.  ,  /  ■ 

I40M  Ashcropt.     Electrolytic  manul.-icture  of  mi?nOii.jm  metal. 
1406S  Ashcroi't.     Electrolytlcmanufactureotsodlj-n  poti:sljm  alloyj. 
14.068  Huskbye.     Ropilrlnc  transmission  llnoj,  Sic. 
14,081  Grylij  &  HKAra.    Arc  lamps, 
14  1 1 1  McOuiNN,     Reflectors  for  electric  lumps. 
14,113  Shaw,     Electric  conductors, 

Octob«r5,  1916, 
14  163  Brit,  WsjtinoxoujsElb:,  &,M'j.  Gj.    Circ  lit  incfuptl.igsyjtws. 

U.S.) 
14,169  Raoford.    Eloctrlcjlly-propollod  vehicles, 

O  I..I.IT6,  1916. 
14.215  V. 

14,218  !  .>:netos. 

14  246    i  ''IS 

1,1  Sot  I  i,in3,inlttlnR  nppwatus,    (27/6/16,  U.S,) 

o  lober  7,  1916, 
14,262  HARH19SOM.     l<tan-:ootlnBr.r,irkini:   pIuk, 

14276  BitiT  WbstihoWusk  Elkc.  i  Mi-.^Co,    Circuit  Interrupters.    (9/10/15,  US.) 
14  290  Davis  kHuMTBi'     Swurnlorcurfnt  Idling  npparntus. 
14.291  Davu  &  HuMT«K.    Rewrdine  atuchmont  (or  current  moasurlng  and  testing 

npparatui, 
14,793  BuLLBM  (Lto,)    Stipporllnfwin',  particularly  applicable  to  line  Insulators. 
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COMMERCIAL    TOPICS. 

_,.     „  e    an     Notwithstanding    the    increased    cost    of    and 
P        .  difficulty    in    getting    raw    materials,    suitable 

Keport.  labour,    &c.,    the    Edison-Swan    Electric    Co. 

appears  to  have  had  a  successful  year.  The  gross  profit  was  £65,700, 
compared  with  £.o7.000  in  1914-1.5,  and  the  net  profit  £24,100,  against 
£1 4, 100.  After  pa ymg  debenture  interest,  and  providing  for  deprecia- 
tion and  reserve  on  a  more  liberal  scale  than  the  previous  year,  a 
sum  of  £4,000  is  carried  forward.  We  note  that  the  general  expenses 
have  been  reduced  from  £17,000  to  £12,500,  a  feat  which  cannot  have 
been  easy  to  accomplish  in  these  times,  and  we  are  pleased  to  notice 
that  this  old  and  well-known  British  company  has  made  much  pro- 
gress in  extend'ng  connections,  and  that  the  export  side  of  its 
business  has  been  further  developed.  It  is  claimed  that  this  branch 
is  now  established  on  a  firm  basis,  and  that  when  normal  conditions 
supervene  it  will  furnish  a  still  more  remunerative  source  of  revenue. 
No  doubt  there  will  be  an  increasing  demand  for  the  company's 
manufactures  in  the  British  colonies,  in  Russia  and  in  other  foreign 
countries  after  the  war,  and  we  believe  that  it  is  doing  the  right 
thing  by  keeping  up  its  export  connections. 


Steel  Contracts 
and  Prices. 


The  Minister  of  Munitions  has  withdrawn  as 
from  November  1st  the  general  permit  hitherto 
in  force  for  dealing  in  pig  iron  and  steel,  and  in 
substitution  therefor  he  permits  all  persons  to  buy,  sell,  &c.,  or  enter 
into  negotiations  for  the  sale  or  purchase  of  va.rious  specified  kinds 
of  pig  iron  and  steel  (which  are  set  out  with  the  authorised  maximum 
prices  in  a  schedule  in  the  "  London  tJazette  "  of  Nov.  10). 

It  is  ordered  that  any  sale  not  being  a  contract  entered  into  prior  to 
Nov.  1  shall  be  at  a  price  not  exceeding  those  specified  in  the  schedule, 
unless  it  be  a  sale  under  a  special  permit  granted  by  the  Minister,  a  sale 
of  material  for  under  2  tons  of  high-speed  tools,  or  a  sale  to  a  monufao- 
turer  of  finished  .steel  purchase,  by  him,  or  a  sale  or  purchase  of  material, 
the  export  nf  which  has  been  duly  sa^ctioncd.  j  ^ 


The  Imperial 
InstitutB  and 
Commercial 
Inquiries. 


It  i^  announced  that  :n  interdepartmental 
Committee  (pres.ded  over  by  Mr.  Harcourt)  has 
arranged  the .  respective  spheres  of  work  and 
co-operation,  in  dea'ing  with  commercial  in- 
quiries of  the  new  ('i)iiiiiicri!:i.l  Intelligence 
Department  of  the  Beard  of  Traele  anel  the  Ini|"-i  i  i'  In  l  itule. 

In  futun'  the  Technical  Infonnation  Bureau  nf  lUr  liiipiiial  Institute 
will  answer  all  commercial  inqniii'-s  r.-.|ii(  i  jml;  the  sources  of  supply, 
technical  u-cs  and  value  of  raw  mil  irii '  wiilun  the  Empire,  and  will  bo 
rcspunsililc  fur  su;)i)lyi'ig  all  inform  i(  i'  i  i  ■  |iiMfil  in  order  to  bring  the 
producer  overseas  in  touch  with  tho     aiiufart  uicr  at  home. 

Inquiries  as  to  immediate  supplies  may  bo  addressed  either  to  tho 
Board  of  Trade  or  to  tho  Institute,  but  tho  Commercial  Intelligence 
Department  of  tho  Board  of  Trade  will,  as  a  rule,  be  prepared  to  deal 
with  inquiries  for  immediate  sui)plies  of  we>Il-knowii  raw  materials 
which  can  be  obtained  at  once  throuijh  orilinan-  trade  channels.  In 
answering  tho.sc  inquiries  in  which  spciial  ,i.ii  i-i  .'  a]  er  trade  informa- 
tion is  roquiiiid  in  addition  to  technical  inlMnn  ii  .^n  the  Board  and  tho 
Institute  have  arranged  to  co-operato.  Iii\r  i  iv;M  M'ns  of  the  possible 
industrial  uses  of  raw  matoria's  will,  as  hcrcli'fnEe,  lie  cl"alt  with  b,  tho 
Ijiipcrial  Institute. 


Angio-Russim      ^^  *''°  '"'^®'^i"g  o*  the  Sale  Managers'  Association 

Trade  Relations.    ?"  ^^^  '^^^  ^^^■'  ^''-  ^-  ^-  Beable  delivered  r.n 
interesting  address  on  Russia. 

Mr.  Beable  supplied  much  interesting  information  about  the  Russian 
Empire,  its  pnpulation,  resources,  manufactiu-ing  and  commercial  dis- 
tii.U.  tr,iii-i(  f  h  ilities,  &'c.  The  facts  and  statistics  given  by  the  lec- 
tin ■'  >'■  I'  I'  '1  in  a  striking  manner,  and  those  present  were  im- 
!>'■  -"'l  ''\   III'    I' 'I'  ntialitips  for  expansion  of  our  great  ally 

He  said  thn  the  importations  into  Rus.sia  hael  been  in" round  figures 
100  millions  a  year,  of  which  roughly  60  per  cent,  was  contributed  by 
(iermany  and  10  per  cent,  by  England.  The  demand  after  the  war  would 
be  tri-nien<l(iiislv  increased.  The  most  pronounced  movement  in  Pvussia 
til  d  ly  ^va^.  aiul  after  the  war  would  be,  the  developemnt  of  Russia's  own 
iiKii'.iilaclurinu  indu-stries.  She  would  never  again  allow  herself  to  be 
fiiunil  in  the  position  she  was  in  to-day,  cut  off  from  practically  all  snp- 
]ilies,  except  that  of  food.  The  feeling  again.st  Germany  was  very  bitter, 
but  even  tho  friendship  for  England  anel  France  would  not  be  permitted 
to  allow  those  countries  to  exploit  her  as  had  been  done  by  the  enemy. 
Th3  first  and  greatest  demand  after  the  war  would  therefore  be  the  supply 
of  plant,  equipment,  machinery,  &c.,  for  the  creation  and  maintenance  of 
manufacturing  industries.  Theie  would  also  be  required  immense  quan- 
tities of  general  merchandise.  Sympathy  was  the  keynote  of  the  Russian 
character,  and  it  applied  to  business,  as  ever}^hing  else  in  Russia,  and  tho 
bond  of  syrapithy  with  England,  created  by  a  common  sacrifice,  gave 
this  country  a  great  opportunity.  But  what  ws  did  must  be  done  in  the 
two  years  immediately  after  the  war,  ar.d  preliminary  preparations  at 
least,  must  be  done  now.  Three  things  would  operate  strongly  in  our 
favour.  Firstly,  the  discriminaeing  eluties  that  would  urdoubtedly  be 
levied  by  Russia  in  favour  of  the  Allies  ;  in  the  second  place,  there  would 
be  for  some  time  a  very  strong  prejudice  against  the  enemy  in  favour  of 
ourselves  ;  in  the  third  place,  the  competition  of  Germany  and  Austria 
would  be  still  further  lessened  by  their  inability  to  give  the  long  terms  of 
credit,  which  hael  been  one  of  the  most  formidable  elements  of  competi- 
tion in  the  past.  There  was  a  general  feeling  in  this  country  that  in  order 
to  do  business  with  Russia  we  must  slavishly  follow  German  methods. 
It  was  thought  that  we  must  make  inferior  goods,  take  enormous  risks, 
give  long  credits,  adopt  a  spy -system,  in  which  the  Germans  were  past- 
masters,  and  generaUy  do  many  things  that  were  repugnant  to  the  Eng- 
lish idea  of  business  ethics.  After  a  very  exhaustive  inquiry,  ho  was 
convinced  that  those  opinions  were  to  a  very  great  extent  ivrong.  We 
must,  in  the  first  place,  approach  Russia  in  a  .sympathetic  manner,  enter- 
ing into  its  aims  and  aspirations,  convincing  her  that  we  onlj'  want  to  do 
business  on  permanently  and  mutually  advantageous  conditions  ;  that 
we  want  to  help  her  develop  her  own  industries  and  to  supply  her  with 
such  gocels  as  she  cannot  advantageously  manufactm'e. herself,  at  any 
rate  for  the  present.  We  must  be  prepared  to  meet  Russian  conditions 
to  some  extent  ;  we  must  be  ready  to  (at  any  rate)  deliver  gocds  to  a 
Russian  port,  instead  of  f.o.b.  England  ;  we  must  print  our  catalogues  in 
the  Russian  language  and  give  the  equivalents  of  English  weights, 
measures  and  currency  in  Russian  terms.  The  manufacturer  who  in- 
sistcel  that  he  only  wanted  business  with  Russia  on  his  own  lines  and  his 
own  terms,  who  insisted  upon  quotations  in  sterling,  and  English  weights, 
upon  prices  at  factory  with  cases  and  packing  extra,  with  cash  against 
documents  in  England.  wouM  nevjr  do  business  with  Russia,  and  it  is 
better  for  him  to  spend  his  energies  in  other  directions.  The  question  of 
credit  h-id  been  the  greatest  stumbling  block  to  trade  between  this  country 
and  Russia.  The  Germas  would  not  he  able  to  give  the  same  credit  and 
other  facilities  after  the  war.  Further,  for  more  than  two  years  the  Rus- 
sians h-d  been  accustomed  to  pay  in  cash  for  all  their  purchares,  not  only 
in  England  and  America,  but  also  between  one  another.  A  prominent 
Moscow  cotton  manufacturer  told  him  that  aftr  tho  war  practically  all 
business  from  his  factory  would  be  done  on  much  shorter  terms  of  credit 
than  before,  anel  that  tho  preceelcnt  created  now  would  make  them  only 
too  glad  to  buy  at  three  or  four  months'  credit.  The  most  effective  con- 
triljuliiin  to  shorten  credit,  however,  lay  in  the  abolition  of  vodka.  That 
mcisiiiv  was  producing  and  would  produce  the  most  marvellous  change 
that  Ru  sia  h  id  seen  for  centuries,  changes  even  greater  tho  n  the  inlluence 
of  the  war  it-^elf.  Money  w.as,  and  would  bo  plentiful,  and  the  necessity 
for  long  credit  no  longer  existed,  except  in  certain  exceptional  eases. 
Three,  "four  or  iiossibly  even  in  some  ca-'os  six  months"  credit  would  he 
required,  if  only  frem  the  fact  that  tho  distances  were  so  great  that  it 
often  took  several  weeks  before  tho  i-cccipt  of  the  goods  ship]ied.  If 
possible,  bills  should  be  obtained  for  purchases.  There  was  no  cheque 
sysfom  in  Russia  as  there  was  in  this  country  ;  payments  evi>n  for  the 
largest  amounts  were  usually  made  in  cash,  and  the  Russian  waited  for 
somebody  to  come  and  collect  tho  money.  If  it  was  not  considei-ed  de- 
sirable to  trust  tho  agent  with  tho  collection  of  monies  to  be  banked  at 
once  to  the  cn>dit  of  tho  firm,  then  it  was  necessary  that  someone  should 
go  out  once  or  twice  a  year,  when,  as  a  rule,  he  would  have  no  dillicully 
in  getting  in  the  money  due.  A  good  plan  would  bo  for  a  number  of  linns 
to  combine  together  and  appoint  a  responsible  man  entirely  for  the  pur- 
pose of  collecting  aocounta.     Tho  appointment  of  agents  was  one  in 
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which  the  greatest  blunders  had  been  made,  and  through  which  the  great- 
est catastrophes  hare  occurred.     British  manufacturers  seem  in  many 
cases  to  have  ignored  the  most  elementarj'  caution  in  the  appointment 
of  these  agents.     With  Gennan  goods  out  of  the  market  there  were 
thousands  of  people  in  Russia  looking  out  for  British  agencies,  some  of 
them  with  ven'  high-soimding  names.     The  majority  of  them  were 
utterly  irresponsible  and  very  dangerous  to  do  business  with,  while  othei-s, 
of  course,  were  men  and  firms  of  the  highest  reputation  and  integrity. 
The  utmost  caution  should  be  taken  in  appointing  agents,  or  even  in 
quoting  agency  terms.     Another  great  mistake  is  to  give  the  agency  for 
the  whole  of  Russia  to  one  person,  especially  if  it  was  for  an^-  definite 
period  of  time.     In  some  specific  cases,  such  for  instance  as  textile  ma- 
chinery, the  ground  could  be  covered  fairly  well  from  Moscow,  and  in 
dealing  largely  with  the  Government  of  Petrograd  would  be  the  natural 
scat  of  the  agent.     But  as  a  rule,  for  anything  like  general  merchandise, 
there  should  be  agents  at  both  Petrograd  and  Moscow,  at  Kharkov  or 
Ekaterinoslav,  at  one  of  the  Black  Sea  ports,  at  Rostov-on-Don,  m  the 
Lower  Cauca.sus.  at  Kkaterinburg  and  in  Siberia.     Since  a  contract  giving 
the  agency  for  Russia,  ipso  facto,  included  Siberia,  that  should  be  borne 
in  mind.     No  agencies  should  be  given  for  any  period  without  some  guar- 
antee of  sales,  otherwise  the  firm  may  find  that  it  is  simply  being  nursed 
for  the  benefit  of  German  competitors.     Generally  speaking,  there     ere 
two  classes  of  agents  ;  one  was  the  firm  with  ample  financial  resources  of 
its  own.  who  bought  and  paid  for  the  goods  in  its  own  name,  selling  at  its 
own  prices,  and  of  coiu^e  reser\ing  the  sale  of  the  goods  in  Russia  or  the 
distribution  allotted  to  it.     The  other  was  the  purely  commission  agent. 
who  sold  goods  in  the  name  of  the  firm,  which  were  invoiced  direct  to  the 
customer.     In  that  case,  the  financial  standing  of  the  agent  was  not  of 
so  muchquestion  as  his  integrity  and  ability,  for  Ihctetwo  elements  m- 
volvcd  risk  and  bad  debts.     An  agent  selling  on  commission  was  liable 
not  to  take  as  much  caution  in  the  financial  responsibility  of  the  purchaser 
as  he  should  do.  imless  he  is  made  responsible  for  at  any  rate  part  of  any 
lo.s.ses  that  might  be  sustained.     It  was  extremely  desirable  that  a  repre- 
sentative of  the  firm  should  go  out  occasionally,  get  into  personal  touch 
with  the  customers,  look  afteroverduo  accounts,  and  generally  to  see  if  he 
was  getting  the  best  .service  from  the  agent.     Another  excellent  plan  is 
to  get  a  bright  young  fellow  trained  for  the  puipcse.  and  who  had  at  least 
an  elementarj'   knowledge  of  Ru.ssian,   and  send  him   to  Russia  with 
samples,  prices.  &c.     Still  another  plan  was  to  send  out  a  traveller  or 
traveller.H,  once  or  twice  a  year;    and  where  the  business  warranted  it, 
that  wa»  perhaps  the  best  plan  for  many  trades.     He  should,  of  con  sc, 
have  a  ver>-  fair  knowledge  of  Russian,  and  should  be  a  .sympathetic 
rather  than  a  clever  man.     In  otherlines  of  business,  local  factories  could 
be  set  up  with  decided  advantage,  as  naturally,  in  that  way,  the  heavy 
ciivtomR'  duties  were  avoided.     WHiere  possible  it  was,  however,  better 
that  those  factories  .should  be  devoted  to  the  manufacture  of  the  heavier 
parts,  while  the  more  intricate  parts  were  made  in  this  countn',  and  sent 
out  to  Ik-  assembled  in  Rus.sia.     The  British  Consular  .system  in  Ru.'^sia 
was  not  organi-'cd  to  render  any  very  great  assistance  in  the  development 
of  British  trade.     In  the  whole  of  the  territorj'  he  had  been  describing, 
there  wcro  but  five  paid  Consulates,' and  two  of  those  were  in  charge  of 
ncting-ConsulH.     The  whole  Consular  system  seemed  to  hv  based  on  ccrti- 
fi<.'ate<i.  aid  the  making  of  commereial  re])orts  and  investigations  was  a 
tecnniUry  matter.     In  groat  mining  districts,  with  immense  potenlinli- 
tiM,  «nch  a«  Kkatcrlnoslav,  there  was  no  Consul  whatever.     The  ('om- 
......  I   % . .  .,,.j,^.  „f  ,j,„  Embassy  at  Petrograd  had  no  assistants,  not  even 

!  no  office  of  his  own.     The  entire  expense  of  the  Consular 

I --in  probably  did  not  exceed  £10,(100  a  year,  and  yet  we 

.  i|.     I..1  i.i  I  liix  amount,  distributed  over  an  Empire  .so  vast  and  a  popu- 

lotion  M>  great,  to  capture  a  good  portion  of  the  (10  millions  a  year  trad  e 

Ihut  ('ienniinv  bad  hitherto  done  with  Ru.ssia.     Mr.   Beablo  said  "  We 

want  ' '  '    '''T  paid  Consuls,  we  want  men  of  commercial  experi- 

''•ii'<'.  I  slafTs  in  our  chief  Consulato<,  and  we  want  them 

I"'"'  ■  '■'  and  connected  with  the  Board  of  Trade,  rather  than 

the  I'.i.  i;.ri  <.ii..-.  We  want  a  Coniiiien'ial  Attache?  or  C'ommissioner 
indeiKtidenI  rif  the  Kmbaesy,  and  with  an  office  of  his  own."  Then'  were 
|i"«"ibjlilie«  of  buxinemi  in  Russia  hoyond  the  dreams  of  avarice,  and  we 
•'"illd  K"t  "iir  »hare  if  we  niiproncherlthe  i|uestiriii  in  the  right  sjiirit.  and 
if  W  ndopted  the  right  MjclhodM. 


IKFCEIS    AND    fXPOBTS  OF  ELECTRICAL 
MANUFACTURES 


From  No-.. 


I,  I'.IWi.  f)  .\  o\ 
IMPORTS. 


Africa.— Diirian:  Wire  and  cable,  £4,146 ;  elec.  machinery.  £1,107;  unenumerated. 
£28,091.  Cape  Town.-  Wire  and  cable.  £1.769  :  Telegraph  material,  £812  ;  elec.  lamps. 
2,700  n.o.:  unenumerated,  £1.599.  Port  Elizabeth  :  Wiie  ana  cable.  £5,351  ;  unenu- 
merated, £956.  Delagoa  Bay :  Elec.  machinery,  £771  ;  unenumerated,  £103.  Mada- 
gascar: Unenumeratea,  £74.  Mauritius:  Elec.  machinery,  £13  ;  wire  and  cable,  £293  ; 
telegraph  material,  £135;  unenumerated,  £626.  Zanzibar:  Elec.  machinery,  £22; 
wire  and  cable.  £49 ;  telegraph  material,  £85  :  unenumerated. £161.  EastLondon:  Elec. 
machinery,  £404  ;  wire  and  cable,  £61  ;  unenumerated,  £700.  Beira:  Unenumerated, 
£59.     CAi«£(?.-  Elec.  lamps,  250  n.o. 

Malta.— Telegraph  material,  £10  ;  unenumerated  £50. 

EGYFT.—Fort Said :  Elec.  machinery,  £30.    Alexandria:  Unenumerated,  £394.   Fori 
Sudan:  Telegraph  material,  £36  ;   unenumerated,  £64 
Aden. — Telegraph  material,  £16. 

India,  Ceylon,  Indo-China  and  Straits  Settlements. — Bombay:  Elec.  lampf, 
1,500  n.o.:  unenumerated,  £1.264.  Calcutta:  Elec.  machinery,  £59;  elec.  lamps, 
5,096n.o.  ;  unenumerated,  £1,364.  Madras:  Unenumerated,  £230.  Karachi:  Elec. 
machinery,  £84.  Ceylon:  Unenumerated,  £360.  Singapore:  Elec.  machinery,  £367 ; 
unenumerated,  £405.  Ba«sA:o*.-  Telegraph  material,  £69  ;  wire  and  cable,  £24  ;  unenu- 
merated. £25.  Sourabaya:  Wire  and  cable,  £100  ;  unenumerated,  £310.  Kilindini: 
Elec.  machinery,  £60;  wire  and  cable.  £261  ;  unenumerated,  £722.  Padang:  Unenu- 
merated, £30. 

CnmA.— Shanghai:  Wire  and  cable,  £28  :  elec.  lamps, 200n.o. :  elec.  machinery,  £223  ; 
unenumerated,  £287.  Hongkong:  Wire  and  cable.  £31 1  ;  elec  machinery,  £76  ;  unenu- 
merated, £530.  Tientsin:  Elec.  lamps.  400  n.o.  Hankow:  Elec.  machinery,  £156  ; 
elec.  lamps,  50  n.o. ;  unenumerated,  £115. 

South  andCentral  America. — Buenos  Ayres:  Elec.  lamps.  85n.o. ;  unenumerated, 
£417.  Valparaiso:  Wire  and  cable.  £156;  telegraphmaterial,£90  ;  unenumerated,  £185. 
Rio  de  Janeiro  :  Unenumerated ,  £649. 

Java. — Batavia:  Wire  and  cable,  £400  ;  unenumerated.  £52.    Samarang:  Unenumer- 
ated, £25. 
Sumatra.— Afeifaw  .■  Unenumerated.  £268. 

Holland. — Amsterdam:  Wire  and  cable,  £2.539  :  unenumerated,  £359.  Rotterdam: 
Wire  and  cable,  £926  ;  unenumerated,  £343. 

France.— Dieppe:     Unenumerated,   £104.     Paris:     Unenumerated,   £58.     Trtport : 
Elec.  machinery,  £96;  unenumerated,  £167.     Boulogne:  Unenumerated,  £300. 
Denkark.— Copenhagen  :  Elec.  machinery,  £280  ;  unenumerated.  £165. 
Portugal.— Opo)-/o .'   Unenumerated,  £244.    Lisbon:  Telegraph  material,  £50  ;    un- 
enumerated. £37. 

R\js%iA.—Vladivostock:  Elec.  lamps,  9,500 n.o. 
Canada.— Montreal :  Elec.  machinery.  £40  ;  unenumerated.  £177. 
U.S.A.— New  York:  Unenumerated,  £620. 

JAPAN.— Kobe:   Elec.  machinery.  £591.     Yokohama:   Elec.  machinery,  £1,235  ;   un- 
enumerated, £61. 
West  Indies. — Demerara:  Unenumerated,  £36. 
Tobago.— Unenumerated,  £14, 
Moji. — Unenumerated.  £54. 

FOREIGN  GOODS  (duty  paid  and  free). 

Melbourne:  Elec.  meters.  £157 ;  unenumerated.  £1,309.  DwioK.-  Unenumerated.' 
£200.  Amsterdam:  Unenumerated,  £124.  Belawan:  Unenumerated.  £156.  Bcmtay  . 
Unenumerated, £150.  CapeTown :  Elec.lamps,210n.o,  ;  unenumerated, £127.  Gec/onj  .' 
Unenumerated,  £225.  Hongkong:  Elec.  lamps,  10.144  n.o.;  unenumerated,  £11. 
Mauritius:  Unenumerated.  £12.  Port  Elizabeth :  Unenumerated.  £19.  Sydney:  Un- 
e.iumerated,  £119.     Valparaiso:  Unenumerated,  £254. 

IN   TRANSIT. 

Melbourne:  Elec.  lamps.  £597.     Hongkong:  Elec.  lamps.  £1.645. 
Note.- — The  large  number  of  items  in  these  othcialreturns  under  the 
misleading   heading   "unenumerated"   relate   to  what   is  described   as 
"  electrical  goods  "  and  "  electrical  materiala." 


»l»<J.  CM.    Nilsoti: 


BUSINESS  NOTICES. 

It  is  pleasant  to  leam  nf  JJritish  llrnis  who  are  luakhig  arrang?- 
i>>ents  for  extension  of  business  to  cope  with  orders  that  are  likely 
to  mature  when  the  war  is  over.  We  have  received  particulars  from 
Messrs.  Creed  &  Co.,  Ltd.  (of  Croydon)  of  arrangements  that  hm-o 
been  completed  for  a  ui  imi'^iI  ■  x|:aiision  of  their  biisines.s. 

In  this  connection  it  i-  iiitnr-ting  to  note  that  Messrs.  Creed  &  Co. 
have  purchased  the  «irrlr->  tclr^iaph  patents,  plant,  &c.,  of  the 
Indo-European  Telegraph  (lo.  and  the  Gallctti  Wireless  Telegraph  k 
Telephone  Co.  The  Indo-European  Te!egra)ih  Co.  have  subscribed  for  a 
(onsiderablo  number  of  .shares  in  Creed  &•  Co.,  and  two  of  their  directors 
(Sir  William  R,  Brooke,  K.C.t.E.,  fonnerly  director-general  of  telegraphs 
of  Iiiilia,  and  Mr.  T.  W.  Stratf<ird-Andrews,  the  managing  director  of  the 
Indo  Comjiany)  have  been  electtcd  to  the  board.  Mr.  Stratford-Andrews 
has  taken  over  the  managing  directorship  of  Messi's.  Creed  &  Co.  Mr. 
('reed,  who  is  known  to  all  telegraph  men,  remains  chairman  of  the  com- 
pany, and  will  advise  the  board  on  tecluiical  niatters.  Mr.  Donald 
.Murray,  whoso  .systems  of  printing  telegraphy  arc  well  Itnown,  has  sold 
his  patents  and  business  to  Messrs.  Creed  &  Co.,  and  has  joined  the  board. 
The  company  has  also  been  fortunate  in  .'securing  the  services  of  Mr. 
11.  H.  Harrison,  whose  knowledge  of  telegraiih  matters  is  second  to  none. 
The  technical  staff  of  the  c(mipany  lias  been  added  to.  Anu)ngst 
others,  Mr.  Rivers-Moore  will  devote  his  services  to  technical  research, 
iind  Mr.  Moree  will  look  after  the  wireless  side  of  the  undertaking.  The 
company  has  alit'ady  started  a  researeh  de))artnicnt,  and  there  will  be 
showroonis,  where  specimens  of  the  various  ajiparatus  manufactiued  by 
lliii  com|»in.V  can  be  viewed  luider  working  conditions.  We  hear  that 
the  Indo-European  Company  had  a'leady  made  very  considerable 
developments  in  the  design  and  construction  nf  wirelcs  .=ets  of  com- 
liaralivoly  low  power,  and  llioso  sets  are  now  imdergoing  the  important 
process  of  standardisation. 

The  1,1  iidi.ti  ollice  of  MesHfH.  Kraser  &  ChHlmers  is  to  he  reniovrd 
1(1  Mcorgalr  Hall,  l''iiiHliiiry-])avi  ineiil,  K.C. 

Cable  for  Sale.-  Lords  Corpinatlon  electricity  dopnrtincnt  .idver- 
IJHo  for  Hiile  Homo  paper  and  irad-covpred  concentric  and  thioe- 
corcd  cubic.     IiiqiiirieH  to  the  niauiiger,  Mr.  C.  Nelson  HefTord 

Patent  Development.— 'I'lie  proiirietor  of  pnlcnt  No.  25,I'S2/I!'0(i. 
relating  to  "Magneto  electric  generaliirs."  is  prejiarcd  to  sell  the 
patent  or  to  grant  licinccH  tlnreiiiiiler.  I'nrlienlars  from  Messrs, 
Jiolilt,  Wade  &  Teiinanl.  I'al.nl  .\genls.  Ill  and  111'.  Ilallon 
garden,  l/indoii.  K.C 
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ELECTRICITY  SUPPLY. 


EXTENSIONS. 

London  County  Courcil.-At  llio  meeting  m  Tuesday  sanotiin 
was  given  to  Poplar  Borougli  Coiin'^ii  to  bjrrow  an  amount  not 
exieffl'ng  £4,23(5,  repayable  within  2.5  years,  for  laying  mains. 

Newport  (Men). — -The  Borough  Electrical  Engineer  has  been 
instructed  to  invite  tenders  for  additional  plant  at  Mill-parade  sub- 
station. 

As  a  result  of  a  conference  between  the  Chief  Constable  and  the 
Borough  Engineer,  the  street  lighting  has  now  been  extended,  with  t)ie 
rcsuU  that  there  are  altogether  17G  electric  lamp3  and  140  gas  lamps 
lighted  every  evening. 

StafTord. — It  is  jjroposed  to  lay  an  electric  cable  along  Porej^ate- 
sti-ect  at  a  cost  of  about  £1,000,  ' 

Walsall. — Owing  to  the  second  turbo-alternator  for  the  new 
generating  station  having  been  riMiuisitioned,  and  the  consequent 
necessity  of  having  to  run  the  plan'  it  I'.irchills  without  stand-by, 
it  will  be  necessary  to  keep  the  \\  ol\  n  hanipton-street  station  fully 
manned  and  running  until  a  ieci)n<l  set  is  installed  at  Birchills. 

GENERAL. 

Bradford. — Cv.ing  to  the  collapse  of  scaffolding  at  the  electricity 
works  on  Tuesday,  one  rivetter  was  killed  ancl  two  others  were 
seriousl\-  injured.  The  men  were  in  the  employ  of  Messrs.  Newton, 
Chambers  &  Co. 

Callington. — The  Urban  Coiuuil  has  decided  to  ask  fo^-  a  L.  G. 
Biard  inquiry  into  the  proposal  to  introduce  public  electric  1  gliting. 

Huddersfield. — It  is  reported  that  the  electricity  department  has 
been  very  busy  during  the  past  year. 

There  has  bc::';i  an  increasing  demand  for  electrical  energy  for  power, 
and  the  output  for  lighting  and  (himcstic  purjjoscs  has  been  restricted 
as  much  as  p'is?ible.  The  eoalsui>|ily  is  ajain  ^i\  npj  sreattrouble  to  the 
Electricity  Committee,  and  the  incivaM-d  pi  ir,  o|  -nii  ■  has  necessitated  a 
further  increase  in  the  price  charged  fur  en  uy  nt  I'U  per  cent,  on  the 
pre-war  charges,  after  the  current  half-year.  Tlr^  three-pha.?c  motors 
connected  during  the  past  year  equal  4,050  h.p.,  brmging  the  total  three- 
phase  motors  up  to  12,756  h.p.  The  single-phase  motors  connected 
during  tlie  year  were  equal  to  95  h.p.,  bringing  the  total  single-phase 
motors  connected  to  2,723  h.p.,  making  a  total  of  15,479  h.p.  connected. 
The  niunber  of  consuni'^rs  connected  to  the  mains  is  6,6.56. 

Increased  Charges  for  Electrical  Energy.— Increased  charges  for 
current  are  to  be  made  at  the  following  places  : — 

Wolverhampton  Council  is  increasing  its  charges  by  10  per  cent., 
making  a  total  of  20  per  cent,  over  pre-war  rates. 

Huddersfield  Council  has  decided  to  increase  its  charges  for  current 
to  12{  per  cent,  over  pre-war  rates. 

jDhnstone. — Last  week  the  Coiincil  disctis.sed  the  qi  estion  of  the 
lighting  of  the  town  and  Bailie  M'Laughlin  submi  ted  the  report  of 
the  (  ommittee  appointed  to  consider  the  matter. 

Bailie  JILaughlin  said  that  it  had  been  proposed  to  obtain  current 
f -om  the  P.iis'oy  Tramways  ('ompany  and  have  some  lamps  lit  in  the 
centre  fif  the  town.  The  cost  would"  be  about  £70,  and  that  seenied  to 
him  quite  satisfactory,  as  the  ordinary  lighting  account  would  have  been 
three  or  four  times  tliat  amount.      ^ 

The  committee's  recommendation  was-  agree<l  to,  it  being  explained 
thai  Paisley  Town  Council  would  require  to  give  its  consent,  as  that  body 
sii|i|ilic(l  the  current  to  thf  Tramway  Company. 

National  Electricity  Supply. — Newport  (M^n.)  E'ectricity  Com- 
mittee has  ccnsd'rtd  the  memorandum  circulated  by  the  Joint 
( 'ommittee,  and  in  connection  with  the  Siime  have  pass :  d  the  following 
resoluti  n  : — 

That  so  far  as  this  Comniitteo  is  concerned  they  view  the  proposal 
KyiTi)intlirtica!ly,  and  that  tin-  I'.orou'jh  l-'.'r.  tiiral  Engineer  be  authorised 
(o  lakr  part  in  the  propo-c  I  I'MiiMiih^  |.ii  lliis  area  of  supply,  and  to 
ri']iiol  iqx)  1  from  time  to  tiuv  a>  1"  |iinM,v  ,  made  in  the  scheme,  without 
however,  pledging  the  Connnittcc  to  any  course  of  action  until  they  have 
hail  full  O|)i)orlunity  of  considering  it, 

Reigate.  \t  the  reepnt  meeting  of  the  Council  it  was  stated  that 
for  the  ha'fyear  ending  iSept.  30  the  oleclric  snpply  undertaking  had 
lost  £5!)t  in  revenue  from  lighting. 

The  redtirod  demand  had  enabled  the  staff  for  the  first  time  in  the 
history  of  the  undertaking  to  shut  down  tlie  whole  of  their  steam  plant 
ami  run  entirely  on  oil,  thus  saving  93  tons  of  coal.  If  thoy  could  con- 
tinue to  run  through  the  winter  without  the  aid  of  steam,  as  there  was 
reason  to  hope  thoy  might,  tlio  loss  of  revenue  would  in  a  measure  be 
com])ensatctl  for  by  the  saving  of  coal, 

Southend.  The  charge  for  current  to  factories  for  power  is  to  be 
Id    p.aiuiil. 

All  male  einnloyo.^  at  th('  clcidiricity  works  who  have  been  in  the  ser- 
vice of  the  {'rji-{)0rati(m  for  12  months,  are  to  be  granted  an  extra  war 
bonus  of  2s.  a  week. 


Windermere.— The  Urban  Council  have  authorised  Messrs.  Ber- 
wick &  S(jns,  boat  builders,  to  tap  the  Council's  electric  cable  on  the 
Promenade  and  to  erect  overhead  wires  along  the  trees  to  supply  their 
worksjat  t  he  boat  houses,  subject  to  an  annual  way-'eave  charge  ot  £3. 

Wolverhampton.-  'The  annua!  report  of  the  Electricity  Committee 
states  that  ni'gotiations  have  taken  place  with  S3veral  important  out- 
side industrial  undertakings  who  have  under  consideration  the  ques- 
tion of  building  new  works  with  a  view  to  taking  electricity  supply 
in  Wolverhampton,  and  it  is  hoped  that  good  results  will  follow. 

The  advantage  and  benefits  to  electric  supply  undertakings  of  increased 
power  loads  is  being  realised  throughout  the  country,  and  the  committee 
feel  that  every  effort  should  be  made,  both  in  the  interests  of  the  under- 
taking niiil  tlie  1.IWT1.  ((Mnifoiu-atjc  the  cstalillshnii  nt  of  now  indnstvics. 


TRACTION   NOTES. 


Accrington.  -Tlie  (Jmcial  rinposis  C.iiiniittic  have  .  (nisuU  led  a 
p.'ojX)sal  fri  m  the  Health  Committee  to  purcliase  an  electrica'ly- 
driven  wagon,  at  a  cost  of  £1,000,  for  the  collection  of  refuse. 

It  is  claimed  that  a  motor  wagon  will  effect  a  saving  of  10  to  15  per 
cent,  compared  with  the  hire  of  team  labour  at  the  present  price. 

Birmingham. — The  Board  of  Trade  has  extended  for  one  year  from 
f-'cpt.  fl  the  time  limited  by  the  Birmingham  Corporation  Light  Rail- 
ways Order,  1912,  for  the  completion  of  works,  and  by  the  Birming- 
ham Corporation  (Quinton)  Light  Railway  Order  1013,  for  compul- 
sory purchase  of  lands  and  completion  of  works. 

On  Tuesday  Mv.  Harrison  Barrow  was  re-elected  chairman  of  the 
Tramways  Committee  for  the  nintli  time. 

It  was  reported  that  the  present  daily  suspension  of  the  tramway 
traffic  has  involved  a  loss  of  from  £2,000  to  £3,000  a  week. 

Central  London  Railway.— This  company  is  applying  for  an 
extension  for  one  year  ending  Aug.  15,  1918,  of  the  time  limited  for 
compu's  ii-y  purchase  of  lands,  &c.,  under  the  company's  1913  Act. 

Chesterfield.— It  is  estimated  that  the  damage  caused  by  the  recent 
fire  at  the  Corporation  tramway  depot  is  £3,000,  and  a  claim  for  that 
sum  has  been  made  to  the  uisurance  company. 

The  aavshed  is  to  ba  repaired,  two  new  tramcar  bodies  and  two  sets  of 
electrical  equipment  are  to  be  ordered,  and  the  damaged  tramcars  are  to 
be  repaired. 

L.C.C.  Tramways.— The  nnmber  of  passengers  carried  on  the 
Council's  tran;  s  during  the  fortnight  end  sd  Nov,  I  last  was  22,673,202, 
compared  with  2it,853,l35  in  tlie  corresijondhig  fortnight  last  year. 

The  receipts  amounted  to  £94,498,  against  £88,075,  The  total  traffic 
receiyts  from  April  1  to  Nov.  1  were  £1,.502,74S,  compared  with  £1,355,417 
in  the  corresponding  period  last  year,  an  increase  of  £147,331. 

Newport  (IVIon). — In  connection  with  the  recent  trainear  accident 
on  the  Stow  Hill  rouie,  the  borougn  e'ectrical  engineer  (Mr,  A, 
Nicho's  Moore)  has  reported  on  the  que.sticn  of  making  arrange- 
ments for  preventing  a  similar  aooiden':  in  future. 

Mr.  Null  I's  \l  iiir.'  has  submitted  to  the  Board  ot  Trade  proposals  for 
doublinii  tlu-  tra.  k  round  the  curve  at  Clifton-place  and  the  interlacing 
ot  th"  tra-  k  ii-'w  -a  Char'.es-street  and  the  curve,  with  the  object  of 
doing  away  with  objectionable  facing  points  in  Charles-street.  The 
Boarcl  of  Trade  have  given  their  sanction  to  the  work,  which  will  cost 
about  £S50  The  Tramways  Committee  has,  however,  decided  that  tlie 
laving  of  the  interlai  i  ■  In:-  b.-  d-fcired  for  the  pre.sent.  The  cross-over 
in'front  of  th-i  Wo<l;4i''-  H"''-'  i- to  be  renewed,  a';  a  cost  of  £439, 

Stockton.— Tne  C.uii  ilhisapiKiinteda  Sub-conimittcc  to  inquire 
into  the  power  of  the  Corproation  under  the  various  Acts  of  the  Iin- 
pe  -ial  Tramways  Co,  for  constructing  tramways  in  the  Borougli. 

Walsall.— In  order  to  deal  more  satisfactorily  witli  the  question  of 
missed  fares,  instructions  have  been  given  that  the  fares  of  all 
pnssenge-s  who  propose  to  travel  on  the  top  deck  shall  be  paid  to  the 
c-nd  ictor  wlien  Mie  passen  ;er  boards  e.  car. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Tebgi-aph  Cible  Lodge,  V.ro.  W.  W.  Howell  was  instalkd  W.M- 
of  t'lis  masonc  Lrdje  bv  W,  Uro.  T.  A,  Bullock  on  Wcducsdav.  htli 
ins-'  ,  at  the  Hotel  Cecil,  Olficers  in  -estcd  by  the  new  v\  .M.  ui- 
cU\ded  the  followiii;;  brethren  :  T,  A,  Davies,  ,S,W,  ;  W,  Lloyd. 
JW  •  T.  A.  Bullock.  P.M.  (P.G.S,B.),  treasurer:  H,  Kt.  L.  Smith, 
P.M  (LR.),  secretary:  F.  O,  Thompson,  P.M  (L.R..  D-i'-);  ■'■  "- 
Stephens,  S.I),  an  1  sian'ey  Brown,  .1.0. 

U  S  A,-Japxn  Ridio-Telegraph  Service.— Yesterday  (Thursday)  the 
.lapanese  (JoveniniMit  and  the  Mircini  Wirelos.?  Telegraph  Co.  ot 
America  inaugurated  a  cmrnercial  wlre'e.ss  service  between  Cali- 
fornia, Honolulu  and  Japan, 
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EMPIRE  NOTES. 


Ill 

Australasia. — The  ratepayer.j  of  Pukekuhe  (X.Z. )  have  apijrovcd 
of  the  borrowing  by  the  muh'cipality  of  £12,000  for  electric  ligiiting 
and  other  improvements. 

The  annual  report  on  the  N.S.W.  Government  railways  and  tramways 
for  the  year  ended  June  30  states  that  the  total  earnings  on  the  railways 
were  £8,006,078  (increase  £389,567),  and  train  mileage  was  21,556,034 
(increase  1, 135,011).  On  the  tramways  the  earnings  were  £1,991,628 
(increase  £5,588)  and  car-miles  26,451,442  (decrease  391,532). 

Glen  Innes  (X.S.W. )  ratepayers  have  exjjressed  disapproval  of  the 
erection  by  the  Council  of  a  proposal  to  establish  electricity  works,  and 
have  resolved  to  obtain  a  report  on  the  subject  from  Mr.  J.  F.  Donoghe. 

Water  Power  In  Canada.— The  Minister  of  the  Inferior  (the  Hen. 
W.  J.  Roches)  has  recently  reported  that  apart  from  the  northern 
territories,  practica'ly  all  the  Yukon  Territory  and  the  northern  and 
eastern  portions  of  Quebec  (where  the  resources  are  not  \et  exploited). 
same  17,746,193  h  p.  are  available  in  water  powers  iji  the  Dominion. 

Developed  water  powers  aggregate  1,712,193  n.p.,  of  which  Nova 
Scotia  has  21,412  h.p..  New  Brunswick  13,390  n.p..  Prince  Edward  Island 
500  U.P.,  Quebec  520.000  H.P..  Ontario  789.466  h.p..  Manitoba  56730  h.p.„ 
Sa.«katchewan  45  h.p..  Alberta 33..305  h.p..  British  Cokunbia  265.345  h.p., 
and  the  Yukon  Tcrritorv'  12.000  ii.p.  8.000,000  h.p.  arc  available  within 
range  of  the  pre.>ent  markets  and  within  1 5  \  ears  will  be  in  use. 


MISCELLANEOUS  NOTES. 


Alleged  Elackmail. — -At  Etw-st.rct  Police  Court  en  Saturday, 
Thtnias  .AlBakni  Jackscn  was  ccr  mittcd  fcr  trial  en  a  charge  of 
having  on  \ariou.s  da' or,  1  ctwcen  Oct.  8  and  Nov.  1  offered  to  prevent 
the  printing  and  publishing  of  matters  concernng  Marconi's  Wireless 
Telegraph  Co.  (Ltd.)  and  ilr.  Godfrey  Isaacs  with  intent  to 
extort  money.  Prisoner,  who  reserved  his  defence,  wa;;  allowed 
bail  in  two  surct'es  of  £750  each. 

Callender's  Sfafl  Service  Gazette.— T!  ^^  last  issue  of  this  Gazette 
(No.  8,  1910)  is  devoted  mainly  to  an  accoi  it  e>f  the  doings  of  members 
of  the  .staff  with  the  Korces,  letters  from  r  "ny  of  whom  are  published. 

There  if  also  a  contribution  fre^m  Sorgt.  1'.  W.  Atwood  entitled  "  The 
Trial  of  Strength  "  ;  and  a  reproduction  of  a  ihotograph  of  the  late  Mr. 
W.  O.  ('.illender,  founder  of  the  company,  ace  mpanies  the  issue. 

Damages  for  Relusal  to  Work.— At  .Sme'.hwiek  on  the  9th  inst., 
.Tol.n  l?<,«crman.  a  telpher  driver,  was  summoned  by  the  Shropshire, 
VVorct  Hters!  ire  ar.d  Sfal^oidHl  ire  Electric  Power  Co.,  who  claimed 
£10  damage  B  f ri  ni  deft  ndant  for  refusing  to  perfcrm  his  work  and 
unlawfully  al.p/nling  bimpelf. 

Mr.  F.  Chapman,  who  appeared  for  plain  tiffs,  described  the  case  as  one 
of  tlwi  moBt  n-pnhcnH.blo  he  had  had  to  bring  before  the  Court.  The 
neceviily  of  maintaining  the  Fupply  of  electric  current  was  urgent,  and  ho 
iiaid  Ihii  <l"-mand  upon  the  company  was  over  300  per  cent,  more  than 
Iwforn  the  war.  iJefi-ndant  was  re.-ponsiblo  for  the  supply  of  coal  to  the 
bunkiTx.  but  as  the  result  of  hi«  neglect  the  steam  was  reduced,  and  the 
whole  of  thti  Hupply  wos  jeojiardited.  Two  works  had  to  stop  for  two 
liour». 

J.»KrKNl)AST  Hoid  the  foreman  told  him  to  clear  off  because  ho  took  a 
Jiii-'e  of  mfU'hini'r>'  to  \m  repaired. 

The  m-iX'strat<-<  t'livn  £7  dimage.'*  and  oostH. 
•  Daylight  Savlng."--The  Dcpartmcntol  Committee  of  the  Homo 
OITn.-  ttp|K.  n  td  to  in'juire  in'o  tie  ofieration  of  the  .Sum-ncr  Time 
Act  have  legiin  the  ta'^ing  of  evidence'. 

Th"  Commillfv.  which  ix  preHided  over  by  Mr.  W.  .1.  Wilson,  M.P.,  are 

l.afKcd  In  inquire  into  the  <fcsiral.ililv  of  making  the  Act  permanent,  ar.d 

hn)h<r  it  •htiuM  Im-  in  any  way  mrdifi.il  or  exterdKl. 

Enemy  Firms  Wourd  Up.  'II-  Hoard  of  'IVnele  Iuik  orelered  the 
winding  up  i,f  ::r:,  1,0'  riiHs.:,  ,,  iiii„||f<l  l,v  alien  (nemlcH. 

AnH.n|/«i  th...    in  th.    I.tti.t   |jM  arc;    Ki'idlum  (Ltd.),  03,  Moriimer- 

'nit.  I/ii.i|i.(i.  \V..den!iT>i  in  ri.ilium   piepiirntioiiH  (Contiollir:    ('    |{. 

r.r.-l,y,  "If..  H,i«irithiill."lnit.  KC);   Corner  A  Co.  ([,td.).  «3.  St.  ViiuVh 

■  I..M.  Ir,  .1.1.  l/,n.|f,n.  K.C,  tran.ffr  and  Nign   makern;   (Cfinlroller  :    I'. 

!fd'H.er,iiri,  K.C.).   A  correction  to  the  previous  announre. 

ihe  Ho..  I.  .M/iKi.<t..C<.,  iKpiiblifhi-d.theword  "  iJmitid  " 

"••r  the  hMiiii'  (if  tliii  ciim|>any. 

'  '"'"     '■■   ""■'  ''■  ''■  *  !'■  WcidiiiT.  ninnulaclurers  of  iiluininium,  &c., 

Ma.  City  r..,.l.  |/,nd.,ii.  IvC.  „r,.  t..  I«  sent  by  \h-,:  IH  lo  the  eonlroMcr, 

Mr.  (!.  Ifc»t.-k.  ai.  Ironmonger  Iniic,  K.C. 

Engineer..'  Waxes,  Tl  e  ( dnimiitec  of  Pr.  duction  hu\e  innrfaoed 
t^e  time  rule  i,l  « ageii  of  Merwy  lioilermakera  l.v  '-^h.  rcr  week,  iw 
from  (let.  lit.  J         I  • 

In  March  la«l  the  «ame  mi-n  received  an  extra  'in.  pi.r  week. 
The  engimrri.  of  llio  8-.»lh  Kint  l/.ncacliire  ami  Manche»ler  dUtrl.t, 
»lio  h»v«  •Irwuiy  hwl  •  3.    advance,  have  liccii  granted  a  further  :i«. 
from  Nov.  7.     The  Inerrcue  it  for  time  workcn  only. 


Exports  to  China. — A  further  list  of  tirms  and  persons  in  China  to 
\\iiom  goods  may  be  consigned  jrom  the  United  Kingdom  appears 
in  the  "  London  Gazette  "  of  Nov.  7. 

Swedisll  Exports  Prollibited. — The  following  articles  have  been 
added  to  the  list  of  goods  which  arc  now  prohibited  for  exportation 
from  .Sweden  to  all  Coimtries,  and  also  in  transit  through  Sweden  :- — 

Chrome,  antimony,  nickel,  molybdenum,  vanadium,  wolfram,  alumi- 
nium, cobalt,  manganese,  cadmium  ;  also  alloys  thereof,  except  ferro 
alloy.!,  rough  and  manufactured  ;  ores,  except  iron  and  zinc  ore  ;  ferro- 
raolybdenura,  ferro-titanium,  ferro-nickel,  ferro-cadmium  ;  railway  and 
tramway  rails,  high  speed  steel. 

Trading  Witli  tlie  Enemy.— The  "  London  Gazette  "  of  Nov.  10 
contains  further  lists  of  additions  to,  removals  from  and  alterationfj 
in  tl;c  Statutory  List  of  iicr^c-ns  and  firms  with  whom  persons  r-iicl 
firms  in  the  United  Kingdom  are  prohibited  from  trading. 

Amongst  the  prohibitions  are  : — 

Xeiherlands. — Esslerk  (Ltd.)  and  Orenstein  &  Koppel  (Rotterdam). 

Sireden. — Nordiske  Gummifabrik  A/B  (Tralleborg) ;  and  the  other 
countries  and  districts  dealt  with  in  the  hst  are  Argentina,  Bolivia, 
Brazil,  Chili,  Colombia,  D-Jiimark,  Ecuador,  Japan,  Liberia,  Morocco, 
Netherlands,  East  Indies,  Norway,  Persi?,  Peru,  Portuguese  East  Africa, 
.Spain  and  Ycnezuela. 

Certain  names  are  removed  from  the  lists  previously  published  re- 
garding Brazil,  Chili,  Ecu.ador,  Morocco,  Netherlands,  Netherlands  East 
indies,  Portuguese  Ejst  and  West  Africa,  Portuguese  Guinea,  Fernando 
Po  and  Rio  Muni,  Spain,  .Sweden,  United  States  of  America  and  Uruguay. 

In  the  variations  in  the  list  the  following  are  now  given  as  correct 
entries  :  Jajxxn  :  Siemens-.Schuckert  Denki  Kabushika  Kaisha  (65 
Bojima  Hamadori,  Osaka  ;  48,  Akashicko  Tsukiji,  Tokyo  ;  130,  Tsutsui 
cho  Kobe  ;  Moji  &  Dairen).  Nelherlands  East  Indies  :  Technische 
Bureau  Gebr.  Altmann  (Bandoeng)  and  the  other  countries,  &c.,  for 
which  alterations  are  announced  arc  Argentina,  Brazil,  Chili,  Denmark 
Netherlands,  Norway,  Portugal,  Spain,  Sweden,  U.iS.A.  and  Venezuela. 

Imports. — The  following  are  official  values  e f  electrical  machinery, 
ma'erial  and  appara' us  imported  into  this  country  {d)  during  03toho.-, 
1916,  and  (6)  the  aggroga*o  figuro  from  Jan.  1  to  Oct.  31,  with  in- 
crease or  decrease  eompa-od  with  eoiTc^ponding  period:',  of  1915  : — 

Electrical  machinery,  (a)  £51,579  (deciease  £8,573),  (6)  £965,084  (de 
crease  £319,068) ;  including  generators  and  motors  other  than  for 
aeroplanes,  motor  cars  and  cycles,  (a)  £16,313  (increase  £2,018),  (6) 
182,071  (decrease  £40,977)  ;  and  electrical  machinerv  unenumeratcd, 
(a)  £35,266  (decrease  £10,591)  (6)  £783,013  (decrease  £278,691)  ;  tele- 
graph and  telephone  cables  other  than  submarine,  (a)  £10,705  (increase 
£10,175),  (6)  £70,949  (increase  £44,804) ;  telegi-aph  and  telephone  appa- 
ratus, (a)  £5,337  (decrease  £12,046),  (b)  £212,035  (increase  £111,937); 
other  electrical  wires  and  cables,  rubber  insulated,  (a)  £15,174  (increase 
£7,210),  (b)  £106,981  (increase  £24.202)  :  with  other  insulations,  (o)  £1,664 
(decrease  £708).  (b)  £14.188  (decrease  £29.148)  ;  carbons,  (n)  £6,309  (de- 
crease £5,496),  (b)  £73,725  (decrease  £55,175) ;  glow  lamps,  («)  £22,462 
(increase  £.5,791)  (i)  £243,109  (increase  £119,641)  ;  arc  lamps  and  electric 
searchlights,  (o)nil  (decrease  £1,038),  (())nil  (decrease  £2,604)  ;  parts  of  arc 
lamps  and  searchlights  (other  than  carbons),  (a)  £1 1,891  (increase  £7,793), 
{b)  £92,4.50  (increase  £19.935);  primarv  and  secondary  batteries,  (o) 
£18,262  (increase  £9,207),  (b)  £166,834  (increase  £58,715) ;  meters  and 
measuring  instruments,  («)  £4,535  (increass  £962  ),{b)  £44,039  (increase 
£19.794) ;  switchboards,  (o)  nil,  (b)  £257  (decrease  £5,007)  :  electrical 
gocds  and  apparatus  unenumeratcd,  («)  £39,227  (increase  £20,947).  (6) 
£301,792  (incrcmsc  £135,559).  Total  of  electrical  gocds  and  apparatus 
other  than  machinery  and  uninsulated  wire,  (o)  £135,566  (increafe 
£48,797),  (i)  £1,320,359  (increase  £473,462). 

Exports. — The  exports  of  clo^trical  ma?hin'M-y,  ma'eWal,  &c.,  (elr 
during  Octcler,  1916,  and  (b)  from  .Ian.  1  to  Oct.  31,  with  increase  O; 
lie  •iea-:e  com^a••od  with  corrc. ponding  lor.odsofil  9 15,  were  a;  follows 

Klcclrical  machinery,  (a)  £134,091  (decrease  £23,061),  (/))  £1,249,407 
(increase  £03,751);  including  railway  ami  tramway  motors,  («)  £42,024 
(increase  £l,94l>),  (b)  £33,209  (dccrea'so  £66,024) ;  other  generators  and 
motors  except  for  aeroplanes,  motor  cars  and  cycles,  (o )  tiiL'.S25  (decrease 
£17,805),  ('))  £(>77.983  (increase  £114,231) ;  and  electrical  m.uliincrv  un- 
cMinncratcd,  (</)  £67,002  (decrease  £7,202).  (b)  £.538.215  (increase  £15;,5.54): 
telegraph  ar.d  telephone  cables,  Kubmarinc,  («)  £21,488  (increase  £5,9,3<1), 
('<)  £-104.016  (increase  £110.7.52) ;  other  than  submarine,  («)  £55,903  (in- 
crease £:t2.91 1),  (b)  £440,430  (increase  £95.703) :  telegraph  and  telephone 
npiniratiiH,  («)  £17,087  (decrease  £1,339),  (fc)  £210.18!)  (increase  £38,713) ; 
olhi.r  electrical  wires  ar.d  cables,  rubber  insulated,  (<;)  £.55,421  (increase 
Ci'.l.r,T2)AI>)  £481,3.32  (increase  £222,240);  with  other  insulation,  («) 
£19.1191  (decieaso  £9,090),  {h)  £082,369  (increase  £273,951),  carbons,  (<i) 
£1.1211  (incrense  £529),  ('')  £9.408  (increase  £2,263);  glow  lamps,  (o) 
£17,135  (dccreano  £511),  (6)  £1.57,572  (iiwrease  £26,350) ;  arc  lamps  and 
KcarihlightH,  («)  £1,407  (increase  £1,114).  {b)  £7,078  (increase  £3,843); 
partH  of  are  lampn  r\nd  Kearchliglits  (other  than  carlions),  («(  £2.278  (in- 
I  lease  £1,332),  (fc)  £15,102  ((li'cn.aHC  £4.574);  primary  and  secondary 
ImttcrieH,  (d)  £20,150  (increase  £2..85l),  (/<)  £231,139  (iiWease  £()6,4''>I)  : 
iiii'tcrH  and  measuring  implemcntH,  («)  £18,073  (inerenso  £5,8981,  (b) 
£178,103  (liicreaHc  £52,934)  ;  IraUBforincrs,  (»i)  £9.097  (increaso  £5.777). 
(/<)  £H7,<I65  (ineroaHe  £.'13,04 1 )  ;  Hwit<hl.oards,  (d)  £5.740  (incriMise  £2,180), 
('')  t;5l.;t58(increaiie  £177) ;  electrical  goods  and  apparatus  iineniimerated 
('/)  £M8,1);»8  (inerease  £41,815),  (fc)  £l«)2,571  (inerense  £121,097).  Total 
of  electrical  goods  and  appnrutUH,  other  than  machint>ry  and  uninsulateel 
wire,  (rt)£301,788(  intrcn»e  £1 18,018),  ('<)  £3,5e9,0ti8  (increase  £1,013,561). 
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TENDERS    INVITED. 


Electric  Cable  and  Wire. 

The  Commissioners  of  H.M.  Works,  &c,,  iiiviio  (cndors  for 
the  supply  of  Electric  Cab'c  and  Wiic  dur  ng  a  period  of  one 
year  from  Jan.  1,  1917.  Forms  of  tendci',  conditions  of  con- 
tra :!t,  &c.,  from  the  Controller  of  Suppleii,  King  Charioa  street, 
Wciitm'ns'.or,  S.W.,  and  (omJc's,  add!ci::cd  to  the  Secretary, 
H.M.  Office  of  Works,  &c.,  StoroyVi-gato,  London,  S.W.,  by 
1 1  a  m.  of  27th  inat.  <sVc  also  an  adverlisenie'il. 
Turbo-Alternafor  and  Condensing  Plant.      * 

DuRB.vN  Corporation  want  tender.^  by  11  a.m.  Jcin.  3  for  a 
3,000  kw.     Steam    Turbo-alternator    and    Condensing    Plant. 
Specification  (No.  8.238)  from  Borough  Electrical  Engineer. 
Motors,  &c. 

Cape  Town  {S.  Africa)  Cor])oratien  reijuire  tenders  by  nocn 
.Ian.    ^  for  supply  of   Electric   Motors  and   Starting   Panels. 
Sj  cciticaticn,  &c.,  from  the  Electricity  Department. 
Motor-Generator,  &c. 

DuNEDiN  (N.Z.)  Council  require  tenders  by  5  p.m.  Jan.  24 
for  the  supply  of  a  Motor-Generator,  with  Accessories  and 
Spares.  Specification  may  be  seen  at  the  office  of  the  City 
Electrical  Engineer. 

Telephone  and  Telegraph  Material,  Stores.  &c. 

The  Du-ectors  of  the  Xokth  Eastern  R.ulway  Co.  invite 
tenders  for  six  and  twelve  months' supply  of  (1)  Telegraph  Appa- 
ratus and  (2)  Telegraph  Wire  and  Line  Stores.  Forms  of  tender 
from  J\Ir.  C.  H.  Ellison,  Telegraph  Supt.,  York.  Tenders  to  the 
Secretary  at  York  by  9  a.m.  Nov.  23. 

Tenders  are  invited  up  to  Dec.  22  for  the  supply  to  the 
Australian  Comjionwealth  Postmaster-General's  Dept., 
State  of  W.  Australia,  at  the  Telegraph  Office,  Eucla,  of  340 
Accumulators,  with  associated  apparatus,  as  per  schedule  No.  492 

The  Gt.  North  of  Scotland  Railway  Co.  require  tenders 
by  10  a.m.  Nov.  23  for  six  or  12  months'  supply  of  Telegraph 
Material,  Castings,  Ironmongery,  Rubber  Goods,  Oils,  &c.  Forms 
of  tender  from  Stores  Supt.,  80,  tJuild-street,  Aberdeen. 

Sligo,  Leitrim  &  Northern  Counties'  Railway  Co.  require 
tenders  by  10  a.m.  Dec.  1  for  12  months'  supply  of  Electric 
Telegraph  Material,  Wire,  Rubber  Goods,  &c.  Forms  of  tender 
from  the  Secretary,  Enniskillen. 

The  Cheshire  Lines  Committee  require  tenders  by  10  a.m. 
Nov.  22  for  twelve  months'  supply  of  telegraph  materials,  carbons, 
&e.    Specifications,  &c.,  from  Stores  Superintendent,  Warrington. 
Carbons. 

Buenos  Aybes  Municipality  require  ttnders  by  Nov.  30  for 
the  supply  of  Electric  Carbons  during   1917.     Conditions  of 
contract  may  be  seen  at  525,  Avenida  de  Mayo,  Buenos  A\rcs. 
Meters,  &c. 

Johannesburg  (Transvaal)  Corporation  require  tenders  by 
noon  Dec.   9  for  supply  of    1,427    House  Service  Electricity 
n  eters,  7  Switchboard  meters  and  100  Time  Switches  (specifica- 
tfon  104).     Forms  of  tender  from  the  Municipal  Offices. 
Bridgt;  Work  and  C.  L  Pipes. 

Sheffield  Electric  Supply  Dept.  require  tenders  by  10  a.m. 
Nov.  17  for  Reinforced  Structural  Work  carry/ ng  bridge  over 
the  railway  at  Neepsend  power  station  (Cc  ntract  203),  and  by 
10  a.m.  Nov.  21  for  the  supply  and  laying  of  c.  i.  Pipes  (Con- 
tract 2t)2).     S|iei'ilicationsfrom  General  Manager  and  Engineer. 

Ehctiicity  Supply  Concession. 

Extension  of  Time. — The  time  for  sending  ui  tenders  for  Gene- 
rating and  Supplying  Electrical  Energy  for  Lighting  and  Power 
in  St.  (iEoRfiE  (Grejiada)  and  its  suburbs  is  extended  to  Dec.  31. 
rarliciiliii'H  from  Colonial  Secretary,  Grenada  (British  W.  Indies) 

Tramcar  Motors,  Materials,  &c. 

JoHANNKSHURo  Corporation  require  tenders  by  noon  Nov. 
27  for  2.50  I'ieid  Coils  for  Ti'amcar  Motors  (contract  192)  ;  and 
by  not  )i  Jan.  3  for  Iron  Axles  and  r>u.shes  (contract  IG3). 
Specifications,  &e.,  from  (he  Municipal  Ollices  (Room  .'iS). 

The  Direccion  General  do  Obras  PiiblicaK,  •  Ministerio  de 
Fonienlo,  Madhid,  requires  tenders  by  noon  Nov.  24  for  the 
Construition  and  Working  for  (iO  years  of  an  Electric  Tramway 
ill  Sanigo.ssa.  An  option  on  the  conci'ssidii  is  held  liy  tlii' 
Soeiodad  Los  Traiivias  <lo  'Aawviiv/M. 


Electrical  Stores,  Lamps,  &c. 

Sydney  (N.S.W.)  Council  require  tenders  by  3  p.m.  Jan.  8 
for  (a)  33,000  volt  Switchgear  ;  (6)  Conduit  and  Fittings  ;  (c) 
Fuses  ;  (d)  Insulators  ;  (e)  Insulator  Straps  and  Bolts  ;  (/) 
Lamp  Holders  ;  (gr)  Mica  ;  (h)  Switches  ;  and  (i)  Wire  Flexible, 
&e.  Specification  of  (a)  and  particulars  with  regard  to  other 
items  may  be  obtained  at  the  Town  Hall,  Sydney. 

The  North-Eastern  Railway  Co.  require  tenders  by  9  a.m. 
Nov.  23  for  six  and  12  months'  supply  of  Electric  Wire  and 
Cables,  Electric  Lighting  Fittings,  Iron  and  steel  Castings,  Wire, 
Oils,  &c.     Sjiecifications  from  Stores  Superintendent,  Gateshead. 

The  Tyne  Improvement  Commissioners  require  tenders  by 
Nov.  23  for  six  and  12  months'  supply  of  Ineande.^cent  Lamps, 
Arc  Lamp  Carbons,  Rubber  Goods,  Castings,  Oils,  &c.  Forms 
of  tender  from  the  Manac,e:  Bewick-street,  Nowcastle-on-Tync. 

Electric  Crane  and  Coal  Transporter  Plant. 

The  N.S.W.  R.ulway  and  Tramway  Department  require 
tenders  by  Jan.  3  for  a  50-ton  Electric  Overhead  Travelling 
Crane  for  Zarra-street  power  house,  Newcastle  (N.S.W.). 
Specification  (No.  474)  from  the  Electrical  Engineer,  61,  Hunter- 
street,  Sydney.  - .  I    \ 

Tenders  are  invited  for  the  supply,  delivery  and  erection  in 
Melbourne,  of  a  Coal  Transporter  Plant  of  the  travelling  tower 
type  and  electrically  operated.  Tender  form  with  specification 
can  be  obtained  from  the  agents  for  the  Melbourne  City  Council, 
Messrs.  Mcllwraith,  McEacham  &  Co.  Ppty.  (Ltd.),  Billiter- 
square-buildings,  London,  E.G.     Tenders  by  noon  Dec.  IL 

Carbon  Brushes  and  Cut-outs. 

Johannesburg  Municipal  Council  require  tenders  by  noon 
Nov.  27  for  the  supply  of  12  gross  of  Carbon  Brushes  for  Elec- 
tric Motors.     (Contract  No.  178.) 

Johannesburg  (Transvaal)  Coiuicil  also  require  tenders  by 
noon  Nov.  27  for  the  supply  of  1,000  sets  of  Single  Pole  Iron- 
clad House  Service  Cut-outs  (Contract  187). 

Specifications  from  the  Municipal  Offices. 

Converter  Plant,  Batteries,  Booster  Plant  and  Switchboards. 

Sydney'  (N.S.W.)  Council  require  tenders  by  3  ji.m.  Jan.  22 
for  (a)  Converter  Plant  (three-phase  to  e.c),  (b)  Two  Storage 
Batteries,  with  switches  and  accessories,  (c)  Booster  Plant,  (d) 
l.t.  cc.  Switchboards.  Specification,  &c.,  from  the  General 
Manager  of  the  Electric  Lighting  Department. 

Wiring. 

Messrs.  David  Jotn  &  Co.  (Ltd.),  Brewers,  Pentre,  Rhondd.i 
Valley,  require  tenders  by  Nov.  20  for  Wiring  (82  points)  in 
tubinu  at  their  brewery.     Forms  of  tender  from  the  company. 


TENDERS  RECEIVED  AND  ACCEPTED 


Metroi'olitan  Asylums  Board. — The  Boaid  have  accepted  the 
followin'.;  cslmia^es  :  — 

Lund  Bros.  &  CVi.,  rearrangement  of  electric  lighting  at  Moad  station, 
£41.  17s.,  and  wiring  Eastern,  North  Western,  Western  and  Brook 
stations,  £65.  10s.  ;  Crypto  Electric  Co.,  four  electric  motors,  Kasteni, 
North  Western,  Western  and  Brook  stations,  £49.  5s. 

Marylebone  (London).— The  Electric  Supply  Committee  recom- 
mend the  acceptance  of  the  tender  of  the  British  Westmghouse  Elec. 
trie  &  Mfg.  Co.  for  a  balaneing^attaehment  for  a  rotary  converter  at 
Manchester-square  at  £16.5. 

The  Committee  have  accepted  the  offer  of  British  Insulated  &  Ilelsby 
Cables  for  the  supply  of  cables  tor  six  months  ondiixg  Mareh  31  next. 

Bradford. — The  Guardians  have  accepted  the  tender  of  Smith 
&  Croft  (at  £25.  ICs.)  for  wiring  the  laundry  and  garage.   . 

Sheffield.— -The  Council  has  accepted  the  following  tenders  :— ■ 

Ekdrifilii  Depaiiincnl. — A.  Reyrollo  &  Co..  20  panels  of  high-teiisiim 
two-phase  sub-station  switchgear,  £2,709  :  Stavoley  Coal  &  Ii-oii  Co.. 
10,000  3  in.  c.i.  cable  pipes,  £7  10s.  a  ton  ;  G.  A.  Parsons  &  Co..  two  turbo- 
altcrnatoi-s,  switchgear  and  alterations  to  pipe  work,  £19,000  plus  5  per 
cent,  for  contingencies. 

Triiniwrnii  Jkixiiimenl.— Davison  &  .Tones,  alterations  and  additions  to 
Tiiwii  llciid-sti-cet  (lc|iot  (oconvcrt  same  into  motor-bus  garage.  fS.lilO  ; 
Mciidc  Kill','.  K"b  n-ini  &  Co..  motorspirit  for  tiainwa.v.'^  ami  motors. 
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FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 

Adelaide  (S.  Australia). — Tlie  report  on  the  working  of  the  Muniti' 
pal  Tramways  Trust  for  the  half-3-ear  to  July  31  contains  the  follow 
ing  particulars. 

The  total  amount  repaid  to  H.M.  Government  on  account  of  all  sales 
of  the  old  horfe  car  properties  is,  for  the  Adelaide  system  £54,105,  and 
for  the  Port  Adelaide  system  £94  ;  total,  £54,199.  Losses  on  conversion 
(practically  goodwill)  are.  on  the  Adelaide  system  £223.534,  and  on  the 
Port  Adelaide  system  £2,429  ;  total  £225,963".  The  total  advances  from 
H.M.  Government  on  account  of  construction  amount  to  (including  Port 
Adelaide)  £1,557.639,  less  repayments  for  sinking  fund  £203,683,  the 
balance  repayable  being  £1,3.53,956.  Capital  exper.diture  in  excess  of 
advanc-es  by  H.M.  Government  is  £327,471,  which  represents  the  extent 
to  which  the  rescri'es,  including  sinking  fund,  have  been  utilised  for 
construction  purjjoses.  The  reserves  are  :  For  renewals.  £107.381  ; 
sinking  fund.  £203,683  ;  insurance,  £8.984,  and  appropriation  account 
carried  forward.  £3,876:  total,  £324,126.  On  the  Adelaide  system  re- 
venue was  £162.280,  a!id  gross  profit  was  £64,750.  On  the  Port  Adelaide 
(H.C.)  system  receipts  were  £866,  and  gross  profit  was  £16.  With 
interests  and  di.'-counts  t.he  total  gross  profit  was  £65,409,  and  net  suqjlu.s 
for  the  half-year  was  £712.  The  gross  revenue  for  the  half-year  was 
£163,146,  plus  £r>42  for  bank  and  Treasury-  interest  and  discounts,  &c., 
making  £163,780,  or  £10,506  more  than  the  corresponding  half-year  of 
1915.  The  sur])lus  revenue  over  operating  expenses  was  8-98  per  cent. 
on  the  capital  cost.  In  addition  to  meeting  the  whole  of  our  obligations 
to  date,  the  whole  of  the  interest  on  purchase  money,  amounting  to 
£91,835,  has  been  paid. 

Barking.— The  electric  lighting  accounts  of  the  District  Council 
for  the  year  ended  March  31  show  gross  capital  expenditure  £60,791 
(incrca-se  £2,889)  of  which  £32,741  has  been  repaid. 

Revenue  was  £12,003  (against  £13,139  in  previous  year),  working  and 
administration  costs  were  £11,216  (£10,930),  and  lotal  costs  including 
capital  charges  were  £1.5,661  (£1.5,093),  the  net  result  being  a  deficit  of 
£2,997  (£1,9.54).  Total  income  was  equal  to  2-405d.  (2-214d.)  per  unit 
gold,  ar.d  total  costs  were  2130d.  (l-842d.)  exclusive  and  2-974d.  (2o43d.) 
inclu.sive  of  capital  ar.d  special  charges.  Units  generated  «ere  l.fi28,r)77 
(1,792,851)  and  .'^old  1,203.944  (1,424,334).  'J'otal  maximum  denuud 
was620kw.  (025kw.). 

The  light  railway  accounts  show  total  capital  cxpondituio  £82,210,  of 
which  £31,907  h  is  been  repaid.  Revenue  was  £3,743  (£4,040),  and  work- 
ing and  general  ex|X'nses  weie  £4,140  (£.5,018).  Interest  ar.d  instalments 
of  principal  required  £4,040  (£3,700)  ar.d,  after  taking  into  account 
^•ceiptH  for  li-Tice  of  boilers  to  electricity  department,  sale  of  two  cars,  &c. , 
he  district  fund  in  to  be  drawn  upon  to  the  extent  of  £3,260  (£3,753). 

Bath. — The  uceountH  of  tlic  electricity  department  for  the  year 
ended  .March  31  hIiow  t<jtal  capital  expenditure  £190,913  (increase 
£2,7.57),  of  which  £!(5.00!)  is  oul.standing. 

Revenue  wa.H  £20.4!K)  and  total  expenditure  f  13,.529,  leaving  £12,961 
to  carrj'  to  net  n-venue  account.  After  providing  for  interest  £6,108. 
■inking  fund  £0,488  and  wages  of  workmen  on  cajiital  work  £77,  and 
writing  oH  £430  on  meter  suspense  account  and  £88  decroai-c  in  value  of 
iitoroH,  a  debit  balance  of  £150  in  carried  forward.  Units  generated  wcie 
2,707,010  and  dold  1,950,101.  Total  maximum  supply  demanded  was 
i,0«l  kw. 

BOOtle. — The  electricity  Hujjply  departnient's  accounts  for  the  year 
ended  .Miireh  31  idiow  lotal  capital  expenditure  £192,009  (increa';e 
01.81)4),  of  which  £ll.''i.r,H7  in  outstanding. 

Revrnii"  wa"  £.14.888  (ioMi|)arerl  with  £2!t.4il4  in  piwvious  year),  work- 
inx  tOKtn  wen-  £20.98:1  (tlO.COO).  leaving  urwB  profit  £l3.il(ir.  (£13.488). 
InU.n-«l  nii.l  -itikioK  funrl  n!i|iiin'fl  £ll,.5(:0  (£10,474)  a  d  the  net  profit 
wo«  fi.Mir,  (£.'1.014)  Tiic:!  <<)Bt  0-4d.  ((I3il.),  total  working  costs  wen) 
«-7H<l.  ((l-74d.).  and  r  apilal  mnU  were  0  43d.  (0-4f)d.).  Units  geiienilcd 
wnp.  7.02II.IHKI  (.-..732.110(1)  and  «ol<l  0,433,000  (5,173,000).  Total 
mnxiinnin  "upiily  clernnurli'd  wa-  2,095  kw.  (2,480  kw. ). 

Mr.  T.  I),  t'lolhier  (iKirouirli  eleelrieal  engineer)  Hayn  in  IiIm  ivporl  the 
lil(htitiK  loful  lino  Ih-1-ii  |im«,  lull  one  oflccl  of  the  war  liai  iwvn  to  iucivano 
ihn  dciniiiiil  for  cneruy  (or  power  lo  a  ronsiderable  extent.  It  Iikciiiiik 
fineouinn-  In  conoidir  the  I'xpeilinney  of  pntling  down  two  addjljonal 
twil<'P<.wl)i<li  would  eiial.lrhotli  the  tiirliinesal  .Mar»li  lane  to  be  openited 
tognllii-r,  and  wiHi  llii'  |ilanl  jit  I'lne-grove  all  HU|)plii'i(  could  be  niiiin- 
tained,  but  without  nii  «i|i'i|iiiite  re«cr\'e.  The  inlluenee  of  the  l)nyli|.'lil 
Hnvinit  A'  I  wa>  not  notiied.  ni  lb"  enlin.-  llRliting  ■-iiiiply  in  only  id  |"r 
cont.  lit  Ih"  wholn  .iiiiqily.  It  wan  nntlnlpaleil  that,  owing  to  tho'growijig 
coat  and  didlMdly  ofolilahdng  nintj^rinl  and  labour,  the  cbargOH  fonur 
ifnl  will  have  lo  Ui  inr  ri'aM'il  (for  the  llrHt  time)  liefiiro  Iho  iiirn'nt 
linnni  ml  year  v/n*  (ar  ndvamed. 

Darlington.  The  airounlH  of  the  olcctrieity  MUpply  (leparlin.iil 
(f.r  the  year  ended  .M/in  h  ,'!l  mIiow  groHM  capital  oxpeiuliliire  £131,709 
(incHPOJio  £21,72.'!),  of  wliicli  £93,078  in  oulBUiiiding. 

ICownuo  wa»  £27,170,  ((roM<  prolit  £12,123,  and  net  profit  £2,018,  aftw 


providing  for  capital  charges,  depreciation  (£5,654),  &c.  Units  gei.c 
rntcd  were  (i,910,423  (compared  with  5,528,543  in  previous  year)  ard 
sold  5,533.593  (4.455,418).  The  maximum  total  supply  demanded  was 
2,595  kw.  (2,405  kw.)  and  the  load  factor  24-30  (21-14)  per  cent.  There 
are  233,414  (222,686)  equivalent  8  c.p.  lamps  connected. 

Capital  expenditure  on  the  light  railways  amounts  to  £77,929,  of  w-hich 
£51,975  is  outstanding.  Eevenue  was  £14,6G0,  and  working  expenses 
were  £9,601,  leaving  gross  profit  £5,059.  The  net  deficit  for  the  year  was 
£1,087,  aftDr  setting  aside  £4,224  for  dejjreciation.  Total  revenue  per 
car-mile  was  9-211d.  (8'487d!),  and  working  expenses  were  6-033d. 
(5-675d.).  Passengers  carried  were  4,439,278  (4,234,783),  car-miles  run 
381,9.56  (387,714), >.nd  units  used  500,401  (504,546)=  1-314  (1-301)  per 
car-mile. 

East  Ham. — The  electricity  department's  accounts  for  the  year 
ended  March  31  show  total  capital  expenditure  £152,210  (increaie 
£938),  of  which  £41,288  has  been  repaid). 

Revenue  was  £26,709  (compared  with  £28,568)  and  working  expenses 
were  £20,053  (£17,281),  leaving  gro.ss  profit  .£6,656  (£11.287).  Interest 
required  £4.375  (£4,766)  and  .sinking  fund  and  loan  instalments  £5.705 
(£5,391),  the  net  result  being  a  deficit  of  £3,424  ((  o,ii|,;,iv,|  with  £1.130 
profit).  Fuel  costO-61d.  (0-45d.)  per  unit  sold,  and  tMi;i|  op,  rating  costs 
were  M6d.  (0-97d.).  Units  generated  were  4,.')(ii;,;i;;:j  (4.7US.030)  and 
sold  4,162,750  (4,276,391).  M^aximum  load  was  1,890  kw.  (1,784  kw.) 
and  load  factor  27-6  (30-1)  per  cent. 

The  tramway  accounts  show  gross  capital  expenditure  £196,683  (in- 
crease £400),  of  which  £79,182  has  been  repaid.  Revenue  was  £66,88-; 
(£60,232)  and  operatmg  costs  were  £53,485  (£51,619),  leaving  gross  profit 
£13,399  (£8,613).  Interest  required  £4,905  (£5,279)  and  sinking  fund  and 
principal  £6,542  (£6,858),  leaving  net  profit  £1,952  (compared  with  a 
deficit  of  £3,524).  Operating  costs  were  7-89d.  (7-76d.)  per  car-mi!e. 
Average  fare  charged  per  mile  was  0-66d.  Passengers  carried  were 
20,427,941  (18,916,971),  car-miles  nm  1,626,104  (1,596,984)  and  units 
used  2,437,216  (2,461,677). 

Falkirk. — The  accounts  of  the  electricity  supply  department  for 
the  year  ended  May  15  show  gross  capital  expenditure  £68,588 
(increase  £6,307),  of  which  £10,115  has  been  repaid. 

Revenue  was  £11,145  and  working  and  general  expenses  were  £7,339, 
leaiang  gross  profit  £3,505.  Interest,  sinking  fund,  property  and  mcomo 
tax,  &c.,  required  £3,665,  of  which  £159  is  taken  from  reserve.  Units 
generated  were  2,050,717  (1.693,378)  and  sold  1,309,458  (1,154,263). 
Total  maximum  supply  demanded  was  900  kw.  (as  in  previous  year.) 

Harrogate. — The  accounts  of  the  electricity  department  for  the 
year  ended  March  31  show  grcss  capital  exjienditure  £134,071  (ui- 
crease  £459),  of  which  £03,419  has  been  repaid. 

Revenue  was  £20,202,  and  working  and  ^  i  ■  iil  ■  \|  n    ,s  were  £9.J37, 

leaving  £10,765  gross  jn-ofit.     Interest  req 1    '..■■. i  .''S,  iii-talnienls  it 

loans£l,834andsinkingfurd  £2,83.5.  avdoi  thru in.Mimiu  i;:i.i  03,  £1,784 

h.AS  been  placed  lo  reserve.  DM .on,!  ilnitcl    in  aid  of  rati's,  and  £819 

tocapitalcx|ie.iditiiir.    ITnils  L^ri.iair.l  m  ne2,019,B08and. sold  1,474,2.34. 
Total  maxinnun  supply  (icrnamlc  d  was  MXI  kw. 

Newcastle-on-Tyne.— The  accounts  of  the  Corporation  tramway 
de|iarlnicul  for  the  year  ended  March  31  show  grcss  capital  expen- 
diture £1,355,840  (increase  £23,713).  £380.733  has  Icen  repaid  and 
£142,420  ])laced  in  sinking  fui\d. 

Revenue  was  £331,461  (conipaivd  with  £.102,611  in  jiiTvious  year),  and 
operating  costs  were  £192.1;  I 'J  aloo.l.'.s),  lr,,xiii,i  :m..ss  profit  £138,812 
(£142,153).  The  Tvne-^idi-  Tiniiuax  r,.  |ii.i|-ii  -n  of  receipts  was 
£6,760,  interest  Inquired  t2.'i,i.No  , « :-'o,  1 1 -m,  r.  .,i  ,  ;.  a  .  d  In  es.  &c.,  £1,515 
(£1,491),  income  tax.  £10.831  a:i.ll2).  spcial  dcpivrial  ion  £182  (£68), 
repayment  of  loans  £31.908  (£30.!I08),  andsinUiiiK  fund  £13,317  (£r2.4t8), 
and  of  the  roniainder  £9,.5S2  (£19,381)  has  been  devoted  lo  relief  of  rates, 
£110  (£6,.599)  to  i)urchase  of  motor  buses,  £13, M4  (£4.305)  paid  to  cm- 
|)|()ye«  on  active  service  and  £2.000  (£935)  placed  to  reserve,  the  sui-i)his 
boiiig  £23,860  (£24,825).  Trallic  revenue  (ler  car-milo  was  13"15d. 
(12-lOd.),  and  total  iq)eialing  costs  wore  8-0.5()d.  (6-0(iSd.).  I'a.s.scngeis 
carried  worn  72.751.631  ((i5.085,452).  ear-miles  run  5,739,502  (5,775.325), 
and  units  usrd  1 1. (i  15.618  (11,307.733)     21 10  (1-968)  per  car-mi'.e. 

.Mr.  K.  ly.  IIatton  (en«inei>r  and  isoneral  nooiager)  say.i  in  his  ixqoil, 
the  undertaking  has  eontri4)uted  C89.0i)8  in  all  lo  relief  of  ratcw.  'I'I.e 
absence  of  stixiol  light  ing  and  the  eniployiMoul  of  ncwi.v-lrained  num  ai;d 
women  have  nnidted  in  a  i^onsideiablo  incix'usd  in  uiuidents.  There  are 
275  women  employed  as  I'ondm^loi-s  and  07  as  cleanei-s.  The  iu>t  surphu 
(£23,8IK))  lias  been  carried  to  resery<'  and  iviiewals  fund,  which  stands  at 
£77,461,  afli'r  e.xpeiiding  £21,052  for  renewals  during  the  year. 

Newport  (Mon).-  -The  accounts  of  the  eh  ctraity  do])artiiU'iit  for 
the  ,\eiir  (mled  March  31  hIiow  total  ia|pital  expenditure  £331.150 
(ineirase  £9,578),  Ichh  £13,720  written  oil  for  auperi;c(h'd  phiiit.  &c., 
uiul  eapitui  outHtnndiiig  is  £183,022. 

lievenue  was  £51,274  (compared  with  £44.614  in  previous  your),  work- 
ing pxpc'iiM'n  were  £30,339  (£23,007).  ami  gVoss  jaiifit  was  £20,935 
(£21,007),  to  which  w  added  £238  (£211)  interosl,  from  baukurs  and 
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il.ikS!)  t-tl.li-lO)  ilivklc'iids  cm  sinking  funds.  Inlciost  required  £9,057 
tt:!t,i;i;i).  sinking  funds  £13,711  (£13,078),  war  iillowances  £580  battery 
rcru'Hal,  &e.,  £350  (£350),  nsuriuico  of  apparatus  on  consumers'  premises 
£20  (i-10).  and  management  of  stock,  &e.,  £127  (£134),  the  net  result  being 
a  dclicit  of  £993  (against  a  proUt  of  £743).  Units  sold  were  5,015,074 
(4.7Sn.240).  Revenue  per  unit  sold  was  2-18d.  (l-98d.),  and  costs  were 
1-2 Id.  (0-9«d.). 

Capital  expenditiu-e  on  the  tramways  is  £196,246  (increase  £61),  of 
which  £1.50,010  is  outstanding.  Revenue  was  £45,140  (compared  with 
£42.704),  working  expenses  were  £30,460  (£30,956),  leaving  gross  profit 
£14,679  (£11.747),  or  £15.713  (£12.605)  with  accrued  interest.  Interest 
on  capital  required  £5,686  (£5,694),  sinking  fur.d  £4,488  (£4,357),  and 
management  of  stock  £129  (£136),  leaving  net  profit  £5,408  (£2,417). 
Average  total  revenue  per  car-mile  was  ll-70d.  (10-62d.),  and  working 
expenses  were  7-93d.  (7-70d.).  Passengers  carrried  were  10,017,515 
(9,410,109),  car-miles  run  921,133  (964,895),  and  units  used  1,159,261 
(1,178,500). 

The  borough  electrical  engineer  (Mr.  A.  Nichols  Moore)  states  that  tl  e 
deficit  (£993)  on  the  electricity  undertaking  is  entirely  accounted  fcr 
by  capital  expenditure  on  mains  and  services  charged  to  revenue  and 
two  years'  payments  of  war  allowances  which  were  pro\ided  for  in  the 
year's  accounts  There  was  a  steady  increase  in  the  demand  for  currcrt 
for  heating  and  cooking.  Mr.  Moore  says  the  wisdom  of  making  a  20 
per  cent,  advance  in  price  of  current  has  been  amply  demonstrated. 


COMPANIES'  MEETINGS  AND   REPORTS. 


West  India  &  Panama  Telegraph  Co.  (Ltd.) 

The  sevent\ -nintli  ordinary  general  meeting  wa.^  lie'd  at  Winchester 
House,  Old  Broad-sti-eet,  London,  on  Wechiesday.  under  the  presidency 
of  Sir  Alexander  Freeman  Krx(;,K.G.B..  the  Chairman  of  the  Companv. 

The  SKCRETARY  (Mr.  .J.  Winser)  read  the  notice  convening  tiie 
meeting,  &c. 

The  CHAIRJL\N  said  :   Gentlemen,  there  is  no  need  to  take  up  your 
t  ime  by  making  a  detailedcomparison  of  the  figures  in  the  revenue  account 
presented  to  j'ou  to-day,  inasmuch  as  the  form  in  which  the  accounts  are 
published  shows  clearly  the  comparisons  for  the  corresponding  period. 
I  woulfi.  however,  like  to  refer  to  one  item  of  expenditure,  always  an 
important  one  to  us,  and  that  is  the  cost  of  repairs  to  cables,  as  deatled 
under  abstract  C.     As  stated  in  the  report,  the  cost  under  this  head  is 
£7,633  in  excess  of  that     the  half.j'ear  to  June,  1915.     Over  £2,300  ofo 
this  increase  was  due  to  new  cable  being  used  iji  repairs,  which  is  not,  in 
itself,  a  matter  for  much  regret,  bccaiue  tlie  system  is,  of  course,  thereby 
strengthened  to  that  extent.     Now  and  again  we  have  a  set-off  to  the  cost 
of  repa;'r.5  in  an  opportunitii  to  [et  out  out  repaii'ing  ship  to  connecting 
companies,  but  during  last  healf-yoar  such  an  event  did  not  happen. 
In  the  esrult  the  profit  for  the  half-year  was  £11,578,  as  against  £9,229 
in  the  corresjtonding  period  of  the  previous  }"ear,  an  increase  of  £2,349, 
and,  as  stated  in  the  report,  we  are  able  to  resume  paying  a  dividend  on 
the  ordii^.ary  shares.     The  traffic  receipts,  so  far.  during  the  current  half- 
year  compare  favourably  with  those  of  the  December  period  of  last  year. 
The  hurricane  season  in  the  West  Indies,  which  commences  usually  in  the 
month  of  August,  was  of  special  severity  this  year.     In  that  month 
Jamaica  suffered  seriously.     Our  land-lines  were  blown  down  in  many 
.  places,  but  owing  to  the  exertions  of  our  staff  m  the  island,  communica- 
tions were  restored  in  two  or  three  days.     In  Dominica  there  was  con- 
siderable loss  of  life  and  much  damage,  and  tcL  graphic  communication 
was  cut  off  for  several  hours.     For  us,  however,  the  most  disasts 
the  hun-icanes  struck  St.  Thomas  and  the  adjacent  island  of  St.  Croix  on 
Oct.  9,  causing  great  damage  in  botli  islands.     The  small  house  and  sheds 
at  our  depot  at  Krum  Bay,  St.  Thomas,  were  totally  destroyed,  and  our 
wharf  was  damaged,  but  I  am  glad  to  sa_v  that  we  are  covered  by  insur- 
ance.    Our  mortgage  debentures,  issued  25  years  ago,  fall  due  for  pa   - 
ment  on  Dec.  31  next.     Tlie  issue  is  only  a  small  one — namely,  £90,000, 
the  share  capita)  being  £1,275,000.      It  is  shorty  our  intention  to  issue  a 
circular  inviting  the  present  holders  to  renew  them  for  a  period  of  10 
years.     The  debentures  are  a  first  charge  as  a  floating  security  upon  the 
whole  of  the  Company's  ])ropcrty.     They  will  bo  renewed  at  the  saKI 
rate  of  interest — namely,  5  per  cent,  per  annum — but,  in  view  of  the 
state  of  the  money  market,  it  is  felt  that  the  present  holders  might  not 
be  eager  to  renew  them  at  ])ar,  at  which  preice  they  were  issued,  and  that 
some  inducement  in  the  form  of  a  cash  ])aymentmust  be  offered  for  their 
renewal.     Cou))ons  for  a  half-year's  interest  payable  on  .June  30  and 
Dec.  31  in  each  year  will  be  attached  to  each  bon.d,  and  the  bonds  will  be 
ivdeemahlo  at  the  Company's  opyion  upon  six  months'  notice  at  £105  per 
bond.     The  bonds  arc  issued  to  bearer,  but  can  be  regstered  at  the 
Company's  office,  and  should  a  registered  holder  so  desire  it,  the  regis- 
tration can  be  cancelled  at  any  time,  and  the  bonds  would  thus  again 
become  negotiable.     I  would  like  to  tay  that,  shcu'd  all  the  bonds  not  bo 
renewed,  some  wou'd  be  available  not  only  for  a  ly  i>resent  holders  who 
may  wish  to  increase  their  holdings,  but  al  o  for  shareholders  ;    and  I 
shall  be  glad  if  tho.se  desirous  of  having  them  wilHvrite  to  the  office  by 
the  25th  inst.,  when  a  oireu'ar  will  be  sent  with  forms  of  application 
atta(;h((d.     1  now  move  that  the  directors'  rojiort  and  accounts  bo  adopted 
and  that  the  dividends  of  6s.  jjnr  share  on  tlie  first  i)reterenco  shaixis,  6s. 
per  share  on   the  second  preference  share's,  and  6d.  i)cr  share  on   the 
ordinary  shares  (the  last  free  tjf  income  tax)  be  declared. 
►   Mr.  H.  W.  BIRKSsecondedtho motion,  which  wascarricdi^'ianimously. 
Tlio  proceedings  then  terminated. 


DRAKE  &  GORHAM  (LTD.)-Mr.  B.  M,  Drake,  who  presided  over  the 
.annual  n.eet.ng  last  week,  stated  that,  considering  f'he  proportion  of 
then-men  who  wen-  with  the  Forees,  the  shortage  of  eountiy  house  in 
stallatKms  .nn.l  the  allowances  they  were  making  to  absentees,  he  thought 
they  would  agicc  that  the  way  in  which  they  had  been  able  to  adjust 
their  organisation  to  meet  the  altered  conditions  shou!d  be  a  source  of 
satisfaction  to  the  shareholders.  Government  contracts  included  work 
tor  t(ie  W  ar  Ofh(  e  on  anumberof  camps  in  all  parts  of  the  comitrv  con- 
tracts for  the  .Ministir  of  Mmiitions,  H.M.  Office  of  Works.  RcyarFlvin.r 
Corps.  Army  Service  Corps,  Ordnance  Survey  and  the  Canadian 'Ex° 
pedit.onaiy  loree.  They  had  ako  been  actively  emploved  at  the  various 
works  of  Messrs.  Sir  W.  G.  Armstrong,  Whitworth  &  Co.,  Cotton  Powder 
Co.  and  Messrs.  Palmers'  Shipbuilding  &  Iron  Co.  on  electrical  work  for 
Admiralty  requirements.  He  referred  last  year  to  the  large  electric 
generatmg  station  which  they  had  been  erecting  for  theUnitedAlkaliCo 
and  hewiis  pleased  to  say  that  it  had  been  satisfactorily  put  to  work  and 
he  had  every  hope  that  when  the  results  were  ascertaiiied  it  would  'lead 
to  further  work  of  tliat  cliaracter.  They  had  installed  power  and  licrht 
at  the  Sullivan  Works,  for  the  ITnited  Alkali  Co..  Messrs.  James  Bentley 
&  Co.'s  finishing  works  and  extensions  at  Messrs.  Porritt  Bros.  &  Austin's 
works,  also  lighting  in  warehouses  and  works  for  several  companies  and 
firms,  mcluding  the  L.  &,  N.W.  Railway,  Lord  Wandsworth  Institution, 
&c.  Among  private  clients  for  whom  work  had  been  carried  out  weic 
the  Dukes  of  Richmond  and  C4ordon,  Marlborough  and  Wellington,  the 
Marquis  of  Londondem',  Earl  Ducie,  Lord  Boyne,  Lord  Annstrong,  Lord 
.Joicey  and  others.  Their  factory  had  done  well,  and  every  credit  was 
due  to  the  works  manager,  who  had  increased  his  output  by  nearly  75 
per  cent.  A  large  proportion  of  that  work  had  been  fi'i  -|"'  m1  u  aV  re- 
quire^ments.  He  might  say  that  the  question  of  makinj  .  ,,i,  ;i.,ni,.  h<is 
under  consideration.  The  wholesale  department,  tlir  i']irrat  ii.ns  of 
which  were  curtailed  by  the  lighting  restrictions  andcessation  of  building 
work,  had  liecn  able  to  apply  its  energies  to  the  execution  of  Government 
orders,  and  both  the  turnover  and  profits  had  mcreased  considerably. 
Evorj-  effort  was  being  made  to  organise  that  and  other  de]}artments 
with  a  view  to  trade  after  the  war,  as  thej'  looked  forward  to  receiving 
export  orders  in  connection  with  the  reconstruction  work  which  would 
be  necessary  in  Belgium,  France,  Russia  and  elsewhere.  Their  electric 
vehicle  department  had  been  able  to  demonstrate  on  an  extended  scale 
the  economy  and  convenience  to  be  obtained  from  electric  haulage. 
Vehicles  had  been  supplied  to  the  Chester  and  Manchester  Corporations, 
Broughton  Copper  Co.,  Ford  Motor  Co.,  Messrs.  Brunner,  Mend  &  Co., 
Messrs.  Deakins  (Ltd.),  Messrs.  J.  &  .J.  M.  WorraU,  Ainsworth  &  Son,  and 
others.  They  had  also  repeat  orders  from  Messrs.  Richard  Johnson  & 
Nephew,  Messrs.  Greenall,  Whitley  &  Co.,  and  Messrs.  Levinstein.  As 
Edison  batteries  were  reported  to  have  run  over  60,000  miles  in  this 
countrj"  without  renewals,  it  was  clear  that  battery-propelled  vehicles 
would  play  an  important  part  in  the  world's  carrv'ing  trade.  In  regard 
to  their  branch  in  Manchester,  it  gave  him  pleasure  to  congratulate  the 
staff  on  the  improvement  which  they  had  been  able  to  show  both  in 
turnover  and  profit.  As  regards  the  future,  there  might  well  be  hard 
times  ahead,  and  the  labour  problem  was  veiy  acute  ;  but  they  had  made 
a  good  start  tor  the  current  year,  and  although  it  was  utifortunate  that 
it  had  been  fomid  necessary  by  heavy  taxation  to  curtail  trade  extensions 
and,  consequently,  earning  capacity  in  the  near  future,  they  might  rest 
assured  that  they  should  all  do  their  best  to  meet  whatever  difficulties 
might  be  in  store  for  them. 

EDISi  N  SWAN  ELECTRIC  CO.  (LTD.)— The  directors'  report  for  the  year 
ended  June  30  states  that,  after  providing  for  interest  on  both  classes  of 
debenture  stock,  and  depreciation  upon  freehold  properties  and  plant, 
there  is  anet profit  of  £24,146.  12s.  Id.,  which,  added  to  £4,878.  10s.  "d. 
brought  forward,  makes  a  total  standing  to  the  credit  of  profit  and  loss  of 
£29,025.  8s.  4d.  The  directors  propose  to  deal  with  this  sum  by  trans- 
ferring £25,000  to  reserve  account,  and  carrying  forward  £4,025.  8s.  4d. 
The  capital  expenditure  during  the  year,  before  providing  for  deprecia- 
tion, has  amounted  approximately  to  £16,000,  the  major  portion  of  this 
having  been  expended  upon  additional  plant  and  machinery.  The 
directors  have  to  report  that  the  company's  trade  has  shown  a  further 
considerable  improvement  during  the  past  year.  In  consequence  of  this 
expansion  all  available  cash  is  required  in  the  business,  and  considerable 
further  sums  could  have  been  profitab'y  employed.  Under  these  cir- 
cumstances, the  directors  regret  that  they  are  riot  in  a  position  to  recom- 
mend the  payment  of  a  dividci.d  uj)on  the  shares.  The  high  cost  of 
labour  and  materials  h'.s  again  seriously  allectcd  the  profits  derived  from 
the  manufacture  ai.d  sale  of  drav.  ii  wire  lamps,  it  l.cing  impracticable  to 
increase  the  selling  price  of  tlicsc  to  meet  such  extra  cost.  The  cngin- 
cciing  side  of  the  works  has  been  almost  wholly  enii)loycd  upon  Goxern- 
ment  work.  The  export  business  shows  a  still  further  expansion,  and 
this  branch  of  the  company's  trade  being  now  established  upon  a  firm 
basis,  it  is  hoped  that  when  normal  times  snccccd  the  present,  still  better 
results  will  be  obtained.  The  boaid  regret  to  state  that  Messrs.  Welton. 
Jones  &  Co.,  who  have  acted  as  the  company's  auditors  since  its  ineor- 
])oratioii,  do  not  seek  recleetion,  finding  that  they  are  unable  to  carry 
out  the  work  entailed  by  the  audit,  in  consequence  of  the  serious  depletion 
of  their  stall.  The  directors  suggest  the  appointment  of  Messrs.  Broads. 
Paterson  &  Co.  to  lill  the  position. 

FEASER  &  CHALMERS  i  LTD.)— The  profit  for  the  year  to  Jure  30  (after 
providing  for  expenses  and  depreciation  on  buildings,  plant  and  machi- 
noiy)  was  £24.668.  compared  with  £12,058  for  the  previous  year.  The 
merchandi.'-e  business  in  South  Africa  has  shown  substantial  improvement^ 
and  the^prospocts  for  the  current  year  there,  as  well  as  at  the  other 
branches  of  the  company,  ai-e  good.  The  dividend  of  7j  per  cent.  On 
the  preference  shares  wais  |)aid  in  July  last  and  the  directors  have  de- 
cided  to  carrj'  foi-ward  the  baltvuce, 
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MONTE  VIDEO  TELEPHONE  CO.  (LTD.)— The  report  for  the  year 
ended  July  31  shows  that,  after  providing  for  all  charges  in  Montevideo 
and  London,  and  making  provision  for  income-tax  and  excess  profits 
duty,  the  net  profit  is  £25,985,  against  £25.776  for  the  previous  year. 
The"  interim  dividends  paid  in  May  last  absorbed  £4.3-13.  leaving  £21,642, 
to  which  is  added  £5,394  brought  forward,  making  an  available  balance 
of  £27,037.  After  applying  £8,000  to  depreciation  of  property  and  plant, 
and  transferring  £9.000  to  reserve  for  renewals,  the  directors  recommend 
pajTnent  of  final  dividends  of  2i  per  cent,  upon  the  preference  shares 
and  of  3  per  cent,  upon  the  ordinary  shares,  making  for  the  year  5  per 
cent,  on  the  preference  and  6  per  cent,  on  the  ordinary  shares,  leaving 
£5,694  to  be  carried  forward.  There  has  been  a  moderate  increase  in  the 
number  of  subscribers  during  the  year.  The  Board  regret  to  announce 
that,  owing  to  pressure  of  other  business  engagements,  Mr.  Laurence 
Philipps  found  it  necessarj'  to  retire  from  the  board.  They  are  glad, 
however,  to  state  that  his  brother.  Lord  St.  Davids,  has  been  elected  to 
fill  the  vacancy.  It  has  been  found  at  times  that  the  mmiber  of  directors 
has  been  inconveniently  small.  The  board  therefore  recommend  as  an 
additional  director  Mr.  Albert  Anns,  formerly  secretary'  of  the  National 
Telephone  Co.,  and  a  resolution  for  his  election  will  be  proposed. 


ELECTRICAL  COMPANIES'  SHARE  LISI.— Continued, 


CITY  NOTES. 

KEKOBABDA  (Xov.  l."ij.— Eank  rate  o  per  cent.  (linoe  July  13,  1916). 
Consoia  5')^.  Con.sols  I'ay  Day,  De;  1.  Stocks  and  Shares  Ticket  Days, 
Nov.  29  and  Dec.  13.   I'ay  Days",  Nov.  30  and  Dec.  14.  Priceof  Silver,  :U^d 

KEUTiE'S  TELEGEAM  CO.  (LTD.)— It  is  annomiced  that  an  offer  to 
purchase  the  undertaking  of  Keuter's  Telegram  Co.  (Ltd.)  has  been  made 
by  the  Hon.  Mark  Francis  Napier,  the  chairman  of  the  company,  with 
whom  are  associated  Lord  Gleneonner.  Viscoimt  Peel,  and  the  Right  Hon. 
Sir  L.  S  Jameson,  Bart.  It  is  stated  that  one  of  the  principal  objects  of 
the  acquisition  of  the  undertaking  is  to  ensure  that  Reuters  Agency  shall 
continue  to  be  independent  of  any  alien  or  undesirable  control,  and  that 
it.s  conduct  and  administration  shall  be  entirely  British. 


HETAL  PRICES. 
tiessn.  J.  B.  Gamham  &  Sons.  132, UpperThames-street, London,  E.G.,  quote  under 
-M-..  ,,  .i..,.„._.: . r    .  pricesof- 

Per  ton 


date  Nov.  U.thefoUowingasthepresentb, 
New  Metals.  Per  lb. 

Solid  Drawn  BriEs  Tubes I64d. 

1  Ccpper  Tubes 19Jd 


Solid  Dr, 

Braied  Copper  tubes   IW.  i 

Brazed  Brass  Tubes isjd 

Brail  Wire    15|d. 

CopperWire ]9d. 

Rolled  Brass ISId. 

BrasjSheets Idjd.  ! 

Per  ton. 

Copper  Sheets   £|fc8    0    0 

Spelter  . 


English  Lead Nom 

Antimony   Nominal 

CiD  Metals.  Per  ton 

Clean  Copper  Scrap £118    0 

Clean  Brass  Scrap     68    0 

Bra.'ifry  Copper  Scrap  ...  91    0 

Old  Lead 28    5 

Old  Zinc 39    0 

Hollc»;  Pewter 132    0 

Black  Pewter  92    0 

Gun  Metal 


Mr.  A.  JoMph,  EarMtreet,  London-road, Southwaik, London, S.E.,  quotes  underdato 
Ntv.  M,th«lollowlng  approximate  pricesof  Scrap  Metals:— 
Per  ton. 


Aluminium  Cutting! £110  0 

Clean  Miud  Brau 68  0 

Clean  Copijer lie  0 

Brulery  Copp»r 92  0 

Cun  Metal 95  0 


Old  Lead  /  £4  under  English 

1        lead  price 

Old  Zinc 38    0    0 

Hollow  Pewter 130    0    0 

Shaped  Black  Pewter 


".'j.^^JEJ?  "^  'uPPly  Milder  at  the  '-^jlowlng  prices  per  ton :  Plumber's  Solder  (In  ba 
orttrlpI.CtO;  CcmmercialTinr.jn'e  .oldsr,£lCO,  Blowpipe  Solder,  £110. 


ELECTRICAL  COrViPANIES'  SHARE  LIST. 


WoKiieiji-iow  thciale»t  prices  at  which  actual  transactions 
on  or  before  Tncgday,  Nov.  14. 


took  place 


ILast 

iDivi- 

DEND 


4% 

7J% 

7% 

4% 

10^ 

6% 

20% 

5% 

4*': 

16^ 

5% 

20% 

4% 

4% 

4% 

30/0 
!»%• 
4% 
5% 


Lajt 
'Di»i- 

tano 


Price 
Tues., 

Nov.t4 


Rate 
per  cent. 

YlELITEt. 


Electricity  Supply. 

loiLofd. 


Mm,         Rate 
Tun.,     'per  cent. 

Nov.  14    JYlELDPD, 


0.  Deb.  St 

'  End  &  City  Debt... 


•  Prol 

'■:  B'ipp.Co.  Ord.  . 

!'  Deb... 

■  -<:.  Lt.Ord. 


•t  Dob.  SI 
;T.d  Deb=.  , 
IMl  Db.St, 
;f  6%  Prel 


6« 


10  A 
10ft 


2«|| 
921 
9V 
991 


7  6  9 
5  9  10 
4  19    S 


6    8  7 

5  3  5 

6  14  9 
5  19  9 

4  17  6 

5  13  2 

6  14  2 
5  17  9 
5    S  II 

5  6  6 

6  3  I 


6  H  II 
6  3  10 
6  19    7 


t  BtdlvldenderlnUrett 


Mar.,  Sept. 
Fob.  AuB. 
Feb,  Aug, 
Mar,  Sept 
Mar,  Aug 

Jan,  July 

Aug,  Fob 
Jun,  Dec 
Mar,  Sopt 
Jan, July 
Fob.  Aug 
Mar.  July 
Jun.  Doc 
Jun,  Dec 
Mar,  Sept 
Feb.,  Auc. 
Jan,  July 
May,  Nov 

Feb,  Aut: 


ian,  July 
lar,  Auc 
ian,  July 
an,  JuW 
lar,  Srpt 
Mar,  ^opl 
Apl.  Oct 
Mar,  SepI 


Electricity  Supply — cont. 

St.  James'  &  Pall  Mall  Ord 

Do.  do.  Pref 

Do.  do.  Debs     

Urban  Elec.  Supp.  45%  Db.  St 

Waste  Heat  &  Gas  Elec.  Gen .  Stations 
Westminster  E.S.  Corp.  Ord 

Do.    4  J  Cum.  Pref 

Electric  Railways  and  Tramways. 

British  Elec.  Traction  5%  Debs 

Do.    6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  . . 

Do,        do.        Assented  Def.  Ord.  . .. 

Do.    41%  Pref 

Do.     4%  Deb.  St 

City  &  S.  London  Deb 

Do.    Pref.  1896 

London  Electric  Ry.  Ord 

Do.    4%  Pref 

Do.    4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.    3i%  Pref 

Do.    3}%  Convertible  Pref 

Do.    3J%  A  Debs 

Do.    3i%  Debs 

Metropolitan  Dist.  Ry.  Ord 

Do.    4%  Prior  Lien    

Do.    4 j  First  Pref 

Do.     6%  Perp.  Debs 

Do.    4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.     4%  Guar.  Stock 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Do.    6%  Pref 

Brit.  Aluminium  Ord 

Do.    Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.  Ericsson  Mfg.  Cm.  6%  Pref 

British  Thomson-Houston  Db 

Brit.  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs 

Do.    4%  Mort.  Deb.  St 

Callender's  Cable,  &c.,  Co.  Ord 

Do.    5%  Pref 

Do.    4J%  Debs 

Dick,  Kerr  &  Co.  6%  Prei 

Edison,  Swan  Co.  A.  £3  pd 

Do.    4%  Deb 

Elec.  (instruction  Ord , 

Do.    7%  Cum.  Pref 

Do.    4%  Debs , 

General  Electric  Ord 

Do.    6%  Pref 

W.  T.  Henlev's  Telegh.  Wks.  Co.  Ord. 

Do.    4i%  Cum.  Pref 

Do.    4J%Db 

India  Rubber,  G.P.  &c.,  Ord 

Do.    Pref 

Telegh.  Con.  &  Main.  Co 

Do.    4%  Debs 

Vickers  Ord ." 

Do.    5%  Pref 

Do.     1st  Debs 

Do.    4i%  2nd  Debs 

Willans  &  Robinson  B.  Cm.  Pref 

Do.     1st  Mt.  Deb.  St 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.    Def.  Ord 

(Commercial  Cable  4%  Debs 

(Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  O.  Ord 

Do.    3J%Pref 

Do.    4%  Debs 

Eastern  Extension  Tel.  Co.,  4%  Debs, . 

Do.    Ord 

Gt.  Northern  Tel.  Co.  WithCoup.  1 1 

Indo-European 

Marconi's  Wireless  Tel.  Co 

Do.    7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.    4%  Deb.  St 

Western  Union  50-yr.  Bds 

Telephones. 

Monte  Video  Toloph.  Ord 

OrientolTolephoneOrd 

Do.    Db.St 

Toloph.  Co.  of  Egypt  Db.  St 

United  River  Plato  Ord 

Do.    5%  Cum.  Pref 

Do.    Dub.  Stk 

Financial  and  Investment. 

Globe  Toloch.  St  Trust 

Do.    6%  PI 

Mack.iy  Comp.'inics'Common    ... 

Do.     JlOO  Prof 

SubmulncCililpTiu.'.ICml;; 

Colonial  and  Foreign  Electric  i 

Adol.il.lr  Eloc.  Supply  f;o  Piol 

5%  Dobs 


70  j 
82t 
74i 


89* 
lit 


UO,       Q/o    L/DU3 

Bombay  oA  f^  T.  6%  Pie 
Do.    U%^  bi 

Calcutta  E.S.  Corp.  Ord... 
Do.    S%Pr»f. 


14« 

16* 
4& 

88i 
12tt 
7} 
36i 


95  J 
231 
701 

ej 

151 

7J 
61 
14^. 
64  J 
75i 
77 1 

13  41 
37i 
5U 

21} 
2/H 
I  A 
7|» 

14  U 
76i 
99J 


6« 
4ki 
801 

in 

10* 
851 


upply,  & 

4  II 


5  18    8 

6  2  10 
5  13  10 


5  16    4 

6  8    0 

4  18  11 
6    6    4 

6  0  11 

5  17    7 

7  13  10 
5  17    8 


6  II 
6  17 
6  15 
5  17 


5  13 

5  19 

6  11 
6  13 


5  16  11 

5  16    7 

6  6  10 
3  11     I 


S  19  8 
5  13  6 
5  II  10 


6  7, 


4 

14 

lb 

3 
0 

c. 

6 

1 

6 

.S 

.■. 

10 

5 

1.*. 

H 

5 

H 

5 

h  19 

9 

S 

16 

0 

Feb,  Aug 
Feb,  Aug 
Jan,  Dec 
Apl,  Oct 
Mar,  Aug 
Mar,  Sept 
Jan,  July 

Apl,  Oct 
Feb,  Aug 


Jan,  July 
Jan,  July 
May,  Nov 
Feb,  Aug 
Jan,  July 
Mar,  Sept 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
Feb,  Aug 
May,  Nov 
Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Mar,  Sept 

Apl,  Oct 
Apl,  Oct 

Mar 
Jan,  July 

Jan,  July 
Aug,  Feb 
Jan.  July 
Mar,  Sept 
Feb,  Aug 

April 
Apl,  Oct 
Jan,  July 
Jan, July 
Feb,  Aug 
June,  Dec 

Sept. 
Feb,  Aug 
Jun.  Dec 

May 
Jan,  July 
Jan,  July 

July 
June,De-: 
Feb,  Aug 

Jun, Dec 
Feb,  Aug 
Apl,  Oct 
Mar,  July 
Jan,  July 
May,  Aug 
May,  Aug 
June,  Dec 
June,  Dec 


Fb,My,Aug,N 

Fb,My,Aug,N 

Ja.Ap,  Jly,0 

May,  Nov 


Ja.Ap.Jly.O 

Ja,My.Jly,0 

Ja.My.Jly.O 

May,  Nov 

Feb.  Aug 

Ja.Ap.Jly.O 

Ja.  My.  Jly 

May,  Nov 

April 

July 

May,  Nov 

May,  Nov 

Mr.Jly.O.Dee 

June,  Doc 

May,  Nov 

Nov 
Apl,  Oct 
Jan,  July 
Jan.  July 
Apl,  Oct 
Jan,  July 
Jan, July 

Sp.Dc.Mr.Jn 
Sp.Dc.Mr.Jn 
J.i.Apl.lly.O 
J  Apl,|ly,0 
Apl,  Oct 


Jan, July 
May,  Nov. 
Mor.  Sap 
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NOTS  S. 


War  Savings  Associations. 

jl  In  another  column  we  give  the  substance  of  a  letter  we  have 
iieceivecl  from  the  Committee  for  forming  War  Savings  Asso- 
ciations, calling  attention  to  the  desirability  of  forming  such 
bodies  in  every  office,  warehouse  and  business  house  in  the 
City  of  London .  We  are  quite  in  sympathy  with  this  idea,  and 
we  feel  that  much  good  would  result  in  extending  .some  such 
movement  to  engineering  and  other  works,  wherever  the  wages 
that  are  being  paid  are  on  a  high  scale.  We  believe  that  there 
are  man\  cases  in  which  the  workers  would  be  willing  to  save 
if  they  were  given  an  easy  means  of  doing  so.  The  simplest 
method  is  for  one  or  two  of  the  staff  to  act  as  honorary 
treasurers  to  an  investment  ftmd,  receiving  contributions  from 
the  employes  and  investiiig  them  from  time  to  time  in  Exchequer 
bonds  cr  w-ir-saving  certificates.  It  is  necessary  to  work  out 
the  details  so  as  to  provide  for  the  possibility  of  an  emp'oye 
leaving  any  particular  works  and  his  receiving  the  amoimt 
which  he  has  invested  in  such  a  case,  but  difiBculties  of  this 
kind  are  not  insuperable,  as  we  know  by  experience,  and  the 
gain  from  the  point  of  view  of  both  the  country  and  the 
w(  vkers  nnv  he  verv  considerable.  | 


Coal  Loading  Conveyors. 

The  many  conveyoir  in.stallations  at  some  of  our  princpal 
ports  may  he  taken  as  an  indication  that  the  conveyor  lends 
itself  admirably  for  the  purpose  of  handling  coal  and  minerals 
in  considtTi'.ble  quantity.  Pji.sewhere  will  be  found  descrip- 
tions of  tluee  iiLstallations  which  have  obviously  been  designed 
witli  considerable  care  ;  'n  particular  ni.ay  be  mentioned 
tlic  uquipmeni  at  Parkeslon  Quay,  which  is  practically  dust- 
IJroof,  i','>(l  wliich,  therofoi'e,  may  be  used  simultaneously  with 


thiB  embarkation  of  passengers  and  loading  of  cargo.  From 
many  points  of  view  the  conveyor  is  superior  to  the  crane  or 
hoist  for  the  handling  of  coal.  It  imposes  a  reasonable  load  on 
the  generating  station,  and  is  economical  of  current  ;  it  admats 
of  a  better  utilisation  of  the  land  adjoining  the  docks,  and  it  is 
an  inexpensive  m^achine  both  as  regards  first  cost  and  cost  of 
upkeep.  The  conveyor  band  at  Middlesbrough,  for  example,  ia 
estimated  to  have  a  life  corresponding  to  the  handling  of  a 
m.illion  tons  of  coal.  In  normal  times  the  cost  of  such  a  band 
would  probably  not  exceed  £300,  so  that  the  charge  under  this 
head  per  ton  of  coal  handled  amounts  to  about  0-07d.  A 
further  advantage  of  the  conveyor,  and  one  which  will  be 
appreciated  by  Harbour  Boards,  is  the  exceedingly  simple 
character  of  the  electric  ec[uipment.  Although  both  the 
hoist  and  conveyor  are  largely  used,  .ind  notwithstanding  the 
fact  that  each  possesses  certain  advantages,  it  is  not  unlikely 
that  the  solu  ion  of  the  coal-handling  problem  will  necessitate 
the  use  of  bo;h  appliances  working  in  concert. 


Welfare  Work  in  Factories. 

Wk  won'  glad  to  be  present  at  a  meeting  of  the  Circle  of 
Scientific  and  Technical  Trades  Journalists  last  week,  when 
a  Paper  was  read  on  "  The  Human  Element  in  Factories,"  by 
Mr.  B.  S.  RowxTREE,  Director  of  the  Welfare  Department, 
Miniscry  of  Munitions.  In  our  opinion,  the  importance  of  this 
subject  cannot  be  over-estimated.  The  time  has  passed  when 
men  should  be  regarded  merely  as  machines,  and  the  sooner 
this  point  of  view  is  thoroughly  superseded  the  better  for  our 
najional  welfare,  not  only  in  times  of  war,  but  in  times  of 
p3ace,  when  a  propar  under.standing  between  capital  and 
labour  will  be  essential.  Of  course,  we  need  scarcely  remark 
that  enlightened  employers  hav-e  been  in  existence  for  a 
number  of  years,  and  have  seen  the  desirability  of  work  of  this 
kind  ;  but,  nevertheless,  there  are  many  employers  who  have 
little  or  no  belief  in  it,  and  it  is  only  the  calamity  of  war  which 
has  brought  the  whole  cjuestion  into  prominence.  Take,  for 
example,  the  working  of  night  shifts.  How  can  efficient  work 
be  obtained  or  expected  at  night  if  there  are  no  facilities  for 
obtaining  food  ?  Yet  even  at  Woclwich  Arsenal  the  pro- 
vision of  food  for  night  workers  was  left  more  or  less  to  chance 
until  taken  up  by  vohmtary  effort.  Considering  the  mutual 
distrust  between  capital  and  labour,  it  is  noi;,  perhaps,  sur- 
prising that  welfare  work  is  looked  upon  with  distrust  by  many 
of  the  wcrkers.  For  this  reason  we  are  glad  ihat  Mr.  Rown- 
TKEE  entphasi-sed  the  fact  that  such  work  is  not  charity.  It  is 
merely  part  cf  the  employer's  duty  to  his  employes,  and  as 
such  he  should  not  expect  thanks  for  what  he  is  doing.  In  our 
opinion,  it  behoves  the  employer  to  make  the  conditions  of 
emp!ovment  as  satisfactory  as  he  possibly  can.  and  we  hope 
that  the  present  niovement  will  be  taken  up  so  strongly  by 
public  opinion  that  those  employers  wco  do  not  see  their  duty 
in  such  matters  will  be  compelled  to  follow  th<'  louvr  of  the 
moTc  enlightened  employer  nevertheless. 
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The  Effect  of  Daylight  Saving. 

Ix  3Ir.  A.  E.  McKexzies  Address  to  the  Mancliesier  Local 
Section  of  the  Institution  of  Electrical  Engineers  some  inter- 
esting figures  are  given  on  the  effect  of  the  Summer  Time  Act 
on  the  Manchester  electricity  undertaking.  It  appears  that 
an  examination  of  four  residential  districts  showed  a  saving  of 
some  1-5  per  cent.  On  the  other  hand,  in  some  of  the  indus- 
trial and  shopping  districts  there  was  an  increase  of  some  8  per 
cent.,  which  is  not  easy  to  understand  unless  the  inhabitants 
of  Manchester  carried  on  their  activities  considerably  later 
than  usual  on  accoimt  of  the  more  extended  daylight.  It  is, 
of  course,  difficult  to  make  accurate  comparisons  between  one 
year  and  another  in  an  undertaking  which  is  continually 
growing,  but  it  is  estimated  that  the  reduction  in  the  lighting 
output  in  Manchester  from  the  Stuart-street  station  for  the 
period  covered  by  the  Act  was  equivalent  to  1  per  cent,  of  the 
total  output,  resulting  in  a  saving  of  coal  of  about  600  tons. 
At  the  other  Manchester  stations  the  reduction  amounted  to 
1 J  per  cent.,  or  a  saving  in  coal  of  about  400  tons.  In  the  case 
of  smaller  pro\Tncial  stations  depending  very  largely  upon  a 
lighting  load,  the  decrease  in  the  output  may  be  much  greater, 
as  was  shown  in  our  last  issue.  Thus  the  decrease  at  Ealing 
was  2.3  per  cent.  It  is  dear  that  the  saving  in  coal  by  this  Act 
must  have  been  considerable.  On  the  other  hand,  it  is  obvious 
that  the  financial  effect  on  many  of  the  smaller  electricity 
undertakings  has  been  harmful  and  that  some  change  in  tariffs 
to  meet  this  effect  was  almost  inevitable.  There  has  been,  of 
course,  an  outcrj'  on  the  part  of  the  public  where  tariffs  Jiave 
been  raised,  but  we  think  it  should  be  realised  that  the  Summer 
Time  Act  was  passed  not  with  a  view  to  saving  the  public 
money  but  in  order  to  save  coal,  and  to  enable  the  public  to 
enjoy  a  larger  measure  of  dayliglit.  As  such  it  has  been 
eminently  successful 


ultimate  tensile  strength,  and  in  the  opinion  of  the  author  no- 
tests  on  steel  from  the  converter  or  open  hearth,  conducted  in  a 
similar  simple  manner  and  with  steel  of  the  same  analysis, 
would  equal  these  results. 

War  Savings  Associations.— We  have  received  a  letter  from 
Sir  William  Plender  and  Mr.  E.  Dexter,  chairman  and  hon- 
fecretary  respectively  of  the  Executive  Committee  for  the 
formation  of  War  Savings  Associations. 

The  City  Committee,  iinder  the  presidency  of  the  Lord  Mayor,  which  is 
actively  working  with  the  object  of  getting  war  saving.s  associations 
formed  in  ever>r  office,  warehouse  and  business  house  iji  the  City  of 
London,  whilst  gratified  with  the  number  that  liave  already  been  formed, 
recognises,  nevertheless,  that  a  great  deal  still  remains  to  be  done  to- 
bring  this  patriotic  war  savings  movement  prominently  before  everj'One- 
in  the  City. 

The  hope  is  expressed  that  none  will  refrain  from  joining  associations 
on  the  ground  that  they  can  onlj'  contribute  sn;all  sums.  Finance  is  of 
vital  importance  in  the  pro.secution  of  the  war.  It  is,  therefore,  urged 
that  those  business  houses  in  the  City  where  war  savings  associations  have 
not  yet  been  formed,  should  at  once  communicate  with  the  committee 
(at  Scottish  Provident  Buildings,  3,  Lombard-street,  London,  E.G.),. 
where  eveiy  information  and  every  help  will  be  given.  The  officials  of 
existing  associations,  having  found  from  their  own  experience  how- 
popular  these  associations  are,  have  rendered  invaluable  help  to  the 
committee  in  suggesting  and  encouraging  and  helping  in  the  formation 
of  similar  associations.  In  the  City  htmdreds  of  such  associations  are 
already  fonned,  and  are  working  with  most  satisfactory  results — proving 
that  the  members  of  same  welcome  the  opportmiit\'  thus  afforded 
them  of  taking  their  share  in  this  great  work.  Inquiries  from  persons 
outside  the  City  area  should  be  addressed  to  their  local  central  com- 
mittee, or  to  the  National  War  Savmgs  Committee,  Salisbuiy-square,. 
Fleet-street,  London,  E.G. 


The  Late  Silvanus  P.  Thompson.  An  exhibition  and  side 
oi  water-colour  sketches  l.y  the  late  Prof.  Silvanus  Thomp.soii 
will  take  place  at  the  Alpipe  Club,  23,  Savile-row,  London.  W'., 
from  ,ln-  27<h  insr.  ,o  ,he  Kl.li  December.  The  exhibition  will 
hi-  i.|Mn  iluily  from  10  a.ii>,  [O  (i  p.m.,  including  Smidays. 

Rapid  Coaling  at  Cristobal.  -According  to  the  "  Pananvi 
f'anal  Kecoid,"  the  new  coalii  g  plant  at  Cristobal  recently 
delivered  4fKJ  tons  of  coal  to  a  ship  in  38  minutes.  The  vcs.sel 
came  alonj^'MJd-  the  reloader  wharf  at  8..3.5  p.m.,  received  400 
Um^  in  lier  bunkers,  ar.d  cleared  at  9.13.  Another  sjiip  re- 
ceived .OU  tons  in  .'5^,  niinuies. 

Electrical  Developments  in  Finland.     It  is  stated  that  a 

lar«e  .•leccriciil  ui.denaking  i«  h.jing  formed  in  Esterbothnia 

in  thi-  South  of  l''iiiJaad  to  absorb  all  the  small  electrical  eon- 

'■'•rnv  ill  thfti  diutrict  and  to  erect  a  series  of  new  large  power 

In  view  of  the  many  waterfalls  and  extensive  peat 

I    i.H  anticipated  that  electrical  power  will  be  generated 

■     •  .   I    .     IllW    CDMi. 

Wiring  Rules  o!  the  Institution  of  Electrical  Engineers. 

.\i  i:  Ufi-itf/  1,1  ,|„-  (Mfciiot  k  Electrical  .Sociciv  on  JS'ovcniljcr 

MmIi  .1  .lis«iiM.H:on  of  ilie  I.E.K.  wiri„j,  ,.,ile«  was  t)pcnetl  bv  .Mr. 

H  l'".''"i,  Ic  wi-.t  .siiggfHied  that  Koine  of  ihe  recommepd.i- 
•  rr  M.„  Mi(li(i,.ntly  jirecise  and  definite,  aid  it  was 
My  rf.cid.d  iliiit  a  conirnittce  should  be  foraicd  to  draw 

■  .,.  .    ■'   -iii'i"'^.    Niiitablf  m.i(ll(i(ati(,nK  io  the  Institution   .,1 

Kle.    fi.  Ill    Ki.t'iii. ■.•!«. 

Casting  Steel  in  the  Electric  Furnace.    In  a  I'aprr  recent  I  v 

r.-iid  lH(.,r..  i|„.  AnnTicun  i-'oundrvnn-MM'  Associalif.n,  Mr  T  S 
gt.ir,n  .b-..,ib.<|  i|,e  opentM.m  of  u  1-ton  Jl<-i„idt  fiiniuce  with 
tt  trj.MHfonii.T  .apuoiiy  oi  ,mly  220  k.v.a.,  and  a  Himilar  2-toji 
/.in......   of   (VH,   k.v.a,    capurity.     Tli..   author   quotes   some 

'" b"tw.-.-n    Bteel    jModuced    in    the    e]..ftiic 

j'  IToducid  fn.ni    tlii.   (■(>.nv..rter   and   tijit.n 

'"  ""  ehi'iiie  ratio  wa«  01  per  cent,  of  the 


OBITUARY. 


John  Gray  Scott. — The  death  is  announced  of  Prof.  John  Gray 
Scott,  which  occurred,  in  Constantinoijle  on  the  12th  July  last  as  th& 
rssu't  of  electric  shock. 

In  a  communication  from  the  President  of  the  Robert  College,  Con- 
stantinople (Mr.  C.  S.  Gates),  it  is  stated  that  on  the  date  in  question  the 
electric  current  was  automaticallj'  cut  off,  and  Prof.  Scott  went  to  the- 
transformer  station  to  gee  why  it  was  interrupted.  He  was  accompanied 
by  a  student  to  whom  he  gave  some  explanations.  He  iloscd  the  switch, 
which  had  opened,  locked  the  door,  dismissed  the  student  and  went  away. 
About  20  minutes  later  he  returned,  opened  the  transfonuer  station  again 
and  stepped  in.  At  this  station  a  current  of  10,000  volts  is  received  and 
transformed  before  sending  it  on  to  the  Collt'ge  for  lighting.  In  some 
mexplicable  way  he  touched  the  live  wire  with  liis  hand  and  received  a 
shock  which  was  instantly  fatal.  A  servant  heard  a  cry.  Men  ran  to 
draw  him  out  and  worked  to  revive  him,  with  the  assistance  of  two 
American  doctors,  but  there  was  no  sign  of  life. 

Prof.  Sc!Ott  was  buried  in  the  historic  cemeteiy  at  Haidar  Pasha  (the 
Crimean  Memorial  Cemetery).  He  leaves  a  widow  and  a  boy  about  12 
years.  It  will  be  remembered  that  the  late  Prof.  Scott  occupied  the- 
po.sition  of  (^ll■<•tri^•nl  cn'.rin('cr  nt,  iiinnn'j  ntluT  place.s,  Leith  and  Croydon^ 
He  resigned  In-  pi-ii  mmi  ,ii  '  Ih'  l.i-t  iiam.il  |il,n  >  in  UlO-t  to  become  general 
manager  anil  rlr  1 1 1.  ,ii  i  i  i.im  i.i  ih,-  lli"i'j  Kmhi^  Electric  Tramways  Co.. 
On  the  tcniuiKil  .uu  ul  tli.it  L-.ig.i-L'un  :it.  hr  ivlui-ncti  to  England,  whore- 
he  remained  for  some  time,  and  subsequently  proceeded  to  Constanti- 
nople tf)  become  professor  of  electrical  and  mechanical  engineering  at  the- 
Koborts  College  there. 

Killed  in  Action. — The  following  are  reported  to  have  been: 
killed  in  action  or  to  have  died  of  wounds  : — 

Capt.  H.  W.  Trofusis  (Northampton  Rogt.),  f>ged  34,  was  killed  on 
July  8.  Ho  was  electrical  engineer  to  the  Borneo  Company  at  Sarawak, 
prior  to  the  war. 

Lieut.  J.  M'Grogor  Hill  (Northunibeolaiul  Fus.)  has  died  of  wounds, 
lie  was  a  JJ.So.  of  Glasgow  University,  a  master  in  a  science  .school  at 
Glasgow,  inul  a  son  of  -Mr.  Joliii  Hill,  general  secretary  of  the  Boiler- 
makers' iSocioly. 

Lieut.  E.  L.  Barrow  (S.  Lanes  Regt.),  agctl  27,  was  killed  on  Oct.  23. 
Ho  wa.s  a  B.Sc.  of  Victoria  (Manchester)  University,  ami  was  science 
master  at  secondary  schools  at  Penzance  luul  Luton  prior  to  the  war. 

Sorgt.  S.  Huron  (K.H.H.),  21  year.s  of  ag(.,  h-is  been  killed  in  tiction. 
Ho  was  formerly  an  inspector  on  the  Darwen  tramways.  Sergt.  C.  Claric 
( li.  Lanes  Regt  ),  formerly  a  Biu'nley  tramway  employee,  and  StMgt.  R. 
Boiiiiison  (Loypl  N.  Lanes),  a  Bolton  trumwayman,  have  also  been  killed 
in  action. 


PERSONAL. 


.Mr.  Vernon  IJndop.  general  niannger  of  the  River  I'lale  Klectrie 
''(I.,  La  Plata  (Argentina),  has  been  ji|)pointed  local  managing 
tli|.e(;tor  to  tlio  EprcMtal  Land,  'J'imber  ami  Railways  Co.  (Ltd.)  Mr. 
Lindop  will  ctmWnie  to  net  as  liical  ilirt.ctor  of  the  River  Plate  Electric 

Co. 


THE  ELECTRICIAN,  NOVEMBER  24,  1916. 


239 


At  the  invitation  of  tlio  Calilo  Malvors'  Association,  the  post  of 
yecretary,  wliich  became  vacant  liy  tlie  death  of  the  late  Mr.  A.  H. 
Howard,  has  been  accepted  by  Mr.  Llewellyn  B.  Atkinson,  M.I.E.E., 
A.M.Inet.C.E.  i\Ir.  Atkinson  is  a  director  of  Mcssi-s.  VV.  T.  Glover 
&  Co.  (Ltd.),  and  has  for  the  past  13  years  been  closely  associated 
with  the  work  of  the  Cable  Jlakerj'  Association,  of  which,  ui  the 
year  1913,  he  was  Chairman. 

We  understand  tliat  Capt.  K.  A.  R.  Smith,  who,  at  the  outbreak 
of  war,  was  on  the  commercial  staff  of  Edison  Accumulators,  has  been 
awarded  tlie  Military  Cross  on  the  field  for  bravery.  Before  the  war 
Capt.  Smith  held  a  commission  in  the  volunteers  for  some  years,  and 
at  the  outbreak  of  hostilities  he  at  once  joined  u])  with  the  fighting 
forces.  Our  congratulations  to  him  and  the  Edi.son  Company  upon 
this  award. 

Mr.  J.  C.  Mitchell  (treasurer  of  the  Undergroimd  Electric  Railways 
Co.  of  London  and  Allied  Companies)  has  been  elected  President  of  the 
Chartered  Institute  of  Secretaries  for  the  ensuing  year. 

Sapper  (Corpl.)  A.  J.  Towlson  (London  Field  Company)  has  been 
preEented  with  tlie  Military  Medal  for  executing  a  most  important 
survey  successfullj'  under  heavy  fire.  Sapper  Towlaon  was  up  to  the 
time  of  his  enlistment  (August  1914)  a  draughtsman  in  the  employ 
of  the  India  Rubber  Company,  Silvertown.  He  has  been  on  service 
in  France  for  the  whole  of  the  two  years  since  he  enlisted. 

On  the  retirement  of  Mr.  H.  S.  Styan,  Mr.  R.  Meredith  becomes 
•chief  engineer,  Indian  Goveninient  Telegi-aphs,  and  Mr.  Sutherland, 
Deputy  Director-General  (Traffic). 

Mr.  G.  P.  Roy  officiates  as  director,  Indian  Government  Tele- 
^aphs  (Engineering),  Easteni  Circle,  vice  Mr.  Gocdall,  on  leave. 

Mr.  H.  J.  Hawkins,  formerly  borough  electrical  engineer  of  Salford, 
has  accepted  an  appointment  at  Karachi  as  chief  engineer  to  a 
London  i  :m. 

At  the  new  Birchills  power  station  of  the  Walsall  Borough  Coimcil. 
which  we  describe  elsewhere,  the  position  of  Clerk  of  Works  was  held 
by  Mr.  Thomas  Llewellyn,  whose  services  on  this  work  have  been 
much  valued. 


APPOINTMENTS  VACANT  AND  FILLED. 


Application;;  are  juvitetl  for  the  full  time  apjjointment  of  demon- 
strator in  the  department  of  electrical  engineering  and  applied 
physics  at  the  Xorthampton  Polytechnic.  Particulars  and  forms 
of  application  from  the  Principal,  Dr.  R.  Mullineux  Walmsley,  St. 
John-street,  Clerkenwell,  London,  E.C.     See  advertisement. 

A  capable  engineer  is  wanted  to  take  charge  of  an  8-hour  shift  in 
a  Corporation  power  station  in  the  Midlands  with  turbo-and  recipro- 
cating plant.     Sa'ary  £140  per  annum.     See  an  advertisement. 

Applications  are  invited  for  the  position  of  chief  engineering 
assistant  in  the  Leeds  electricity  department  at  a  salaiy  of  £350  per 
annum.  Applications  to  the  manager,  Mr.  C.  Ke'son  Hefford,  1, 
Whitehall-road,  Leeds,  by  10  a.m.  of  Saturday,  Dee.  9.  See  an 
■advertisement. 

A-  secretary  is  required  for  the  Aeronautical  Society  of  Great 
Britain.  Salary  £200.  Applications  to  the  Chaiiinan  of  the  Council, 
11,  Adam-street,  Adelphi,  London,  W.C. 

A  London  electric  supply  company  advertises  for  an  assistant 
engineer  to  take  charge  of  a  watch  at  one  of  its  stations. 


Sir.  H.  L.  Cottam,  of  Colchester,  has  been  appointed  electrical 
engineer  of  the  Horsham  Council  electricity  works,  at  £220  per 
amium. 

Wigan  Corporation  have  appointed  Mr.  Robt.  Owen,  deputy  city 
electrical  engineer  of  Leeds,  to  the  position  of  borough  electrical 
engineer  at  a  salary  of  £550  per  annum,  -with  house,  lighting  and 
fuel,  or  at  a  salary  of  £(i00  without  house,  light  and  fuel.  There  were 
106  candidates  for  the  position  and  this  number  was  reduced  to  eight 
who  were  selected  for  interview  bv  the  Electricity  Connnittee. 


INSTITUTIONS  AND  SOCIETIES. 


Association  of  Mining  Electrical  Engineers.— The  Midland  Branch 
of  the  Ass(.ciati(!n  of  Mining  Electrical  Engineers  held  its  first  meeting 
at  University  College,  Nottingham,  on  the  18th  inst.  Mr.  A.  R. 
Davis  was  elected  President,  and  Mr.  E.  R.  Hudson  Hon.  Secretary 
and  Treasurer.  It  was  announced  that  Mr.  R.  A.  Sheldon  had  been 
awarded  a  prize  for  his  Pajx-i-  on  "  Electricity  as  a  Haulage  and 
^^■inding  Power  in  Minos."  A  discussion  on  a  Paper  by  Mr.  Thomas 
Ander.s(,n  on  "  Some  Electrical  Troubles  and  their  Remedies  "  then 
took  place. 


Royal  Society.  -At  the  meeting  of  the  Society  held  yesterday  the 
following  Papers,  among  others,  were  read  :  "  The  Corrosion  and 
Electrical  Properties  of  Steels,"  by  Su-  Robert  Hadfleld,  F.R.S., 
and  Dr.  E.  Newbery  ;  "  The  Scattering  of  Plane  Electric  Waves  by 
Sphere,!,"  by  T.  ,J.  Fa.  Bromwich,  F.R.S.  ;  and  "  Numerical  Results 
of  the  Theory  of  the  Diffraction  of  a  Plane  Electromagnetic  Wave 
by  a  Perfectly  Conducting  Sphere,"  by  Messr.?.  J.  Proudman,  A.  T. 
Doodson  and  (i.  Kennedy.  A  special  general  meeting  wa«s  also  held 
to  receive  the  ainiual  report  of  the  Coinicil. 

The  King  has  approved  of  the  following  awards  this  year,  by  the 
President  and  Council  of  the  Royal  Society  :  A  Royal  medal  to 
Dr.  John  Scott  Haldane,  F.R.S.,  for  his  services'  to  chemical 
physiology,  more  especially  in  reference  to  the  chemical  chansjes 
of  respiration  ;  a  Royal  medal  to  Prof.  Hector  Mmiro  Macdonald, 
F.R.S. ,  for  his  contributions  to  mathematical  physics. 

The  following  awards  have  also  been  made  by  the  President  and 
Council  :  The  Copley  medal  to  Sir  James  Dewar,  F.R.S.,  for  his  investi- 
gations in  physical  chemistry,  and  more  especially  his  researches  on  the 
liquefaction  of  gases  ;  the  Rmnford  medal  to  Prof.  WiUiam  Henry 
Bragg,  F.R.S.,  for  his  researches  in  X-ray  radiation  ;  the  Davy  medal 
to  M.  le  Prof.  Henri  Louis  le  Chatelier,  For.  Mem.  R.S.,  for  his  researches 
in  chemistry  ;  the  Darwin  medal  to  Prof.  Yves  Delage,  for  his  researches 
in  zoology  and  botany  ;  the  Sylvester  medal  to  M.  Jean  Gaston  Darboux, 
For.  Mem.  R.S.,  lor  his  contributions  to  mathematical  sciense  ;  and  the 
Hughes  medal  to  Prof.  Elihu  Thomson,  for  his  researches  in  experimental 
electricity. 

Indian  Science  Congress. — The  fourth  annual  meeting  of  the  Indian 
Science  Cmgress  will  be  held  at  Bangalore  in  January  next,  possibly 
in  the  hall  of  the  Indian  Institute  of  Science,  and  the  dates  men- 
tioned are  the  10th,  11th,  12th  and  13th. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Nov.  24th  (to-day). 

Physical  Society. 
5 p.m.  At  the  Imperial  College  of  Science,  Imperial  Institute-road, 
S.  Kensington.  Papers  "  On  the  Measurement  of  the  Thomson 
Effect  in  Wires,"  by  Mr.  H.  R.  Nettleton  ;  and  "  On  the 
Thenno-electric  Properties  of  Fused  Metals,"  by  Messrs.  C.  R. 
Darling  and  A.  W.  Grace. 
MONDAY,  Nov.  27tn. 

Royal  Society  of  Arts. 

5  ji.m.     At  John-street,  Adelphi,W.C.  Howard  Lecture  on  "Coal  and 

Its  Economic  Utilization."  by  Prof.  J.  S.  S.  Brame (Lecture I ). 
TUESDAY,  Nov.  28th. 

M.iNCHESTER  LoCAL  SECTION,  INSTITUTION  OF  ELECTRICAL  ENGINEERS. 

7.30p.m.     At  the  Engineers'  Club,  Manchester.     Paper  on  "The 
Parallel  Operation  of  Electric  Power  Stations,"  bv  Mr.  J.  S. 
Pock. 
WEDNESDAY,  Nov.  29tll. 

Royal  Society-  of  Arts. 
4.30  p.m.     At  John-street,  Adelphi,  W.C.     Paper  on  "  The  Internal 
Combustion  Engine,"  by  Dr.  Dugald  Clerk,  F.R.S. 
THURSDAY,  Nov.  30tli. 

Greenock  Electrical  Society. 
7.45p.m..     At  Masonic  Booms,  22,  West  Stewart-street,  Greenock. 
Paper  on  •■  What  is  Electricity  ?  "  by  Mr.  J.  L.  Hogg. 

1st  LONDON  ENGINEER  VOLUNTEERS. 

Headquarters  :  Chester  House,  Eccleston  Place. 
Officer  Commandmg  :  Lieut. -Col.  C.  B.  Clay,  V.D. 
Orders  for  the  week  : — 
Officer  for  the  week  :   Platoon  Commander  W.  J.  A.  Watkins. 
Next  for  duty  :   Platoon  Commander  H.  de  P.  Birkett. 
Monday,  November  27th. — Technical  for  Platoon  No.  9  at  Begeuc.\-- 

stroct.     Squad  and  Platoon  Drill.  Platoon  No.  10.     Signalling  Class. 

Recruits'  Drill.  6.25-8.     Lectim;  on  Telephones,  7.30. 
Tuesday,  November  28th-— School  of  Arms,  U-7.     Lecture  7.15,  "  En- 

tixMU'liing,"  Company  Commander  Castell. 
Wednesday,  November  29th.— Instractional  Class,  6.15.     Platoon  Drill. 

Platoon  No.  1. 
Thursday.  November  30th.— Platoon  Drill,  Platoon  No.  5  and  6.     Am- 
bulance Class  by  M.O.,  6. 
Friday,  December  1st.— Technical  for  Platoon  No.  10,  Regency-sticet. 

Squad  and  Platoon  Drill,  No.  9.     Signalling  Class.     Becruits'Drill, 

6.25-8.25.     Lecture  on  Telephones,  7.30. 
Saturday,  December  2nd.— N.C.O.'s  Class,  2.30,  Company  Commander 

Bcntley.  . 

Sunday.  December  3rd. — Entrenching  at  Otford.  parade  Victoria  (S.E. 

6  <i.  Railway  Booking  Office),  8.45  a.m.  Uniform,  Haversacks, 
Water  Bottles.  Mid-day  ration  to  be  carried.  Railway  vouchers 
will  be  provided. 

Musketry. — For  all  (tompanics,  see  Notice  and  Tables  A  and  B  at  Head- 
quarters. 

Note.— Unless  othenvisc  indicated,  all  drills,  &c.,  will  take  place  at 
Headi|uarters.  -in 

Inspection. — The  Inspection  by  the  County  Commandant  is  unavoidablj 
postponed  for  a  lew  days. 
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THE  PARALLEL   OPERATION   OF  ELECTRIC  POWER 

STATIONS.* 

BY  JOHX  S.  PECK. 

The  possibility  of  linking  up  electric  power  stations  has  often  tccn 
considered,  but  it  is  only  recently  that  the  full  advan'.agea  have  been 
generally  appreciated  and  that  the  problem  has  teen  attacked  along 
broad  lines.  It  is  not  proposed  in  this  Paper  to  di-scu-s  the  com- 
moreial  questions  involved  in  linking  up,  but  to  point  out  some  of 
the  engineering  problems  and  to  indicate  what  types  of  apparatus 
are  available  and  the  conditions  undcT  which  they  may  be  used. 

Fortunately  the  great  majority  of  st?.tions  in  this  country  goncia'.e 
three-phase  current  at  .50  periods,  so  that  the  problem  of  intci- 
conneoting  is  relatively  simple.  The  problem  of  linking  up  systems 
of  different  frequencies  is  much  more  complicated  than  that  of 
linking  up  systems  of  the  same  frequency,  and  each  particular  ease 
requirco  careful  consideration  to  determine  the  bo5t  method  to  adopt. 

Alternators  in  Pakallel. 

When  two  alternating-currcDt  generators  having  the  same  number 
of  poles  and  the  same  rating  arc  operated  in  parallel,  they  must,  of 
course,  run  at  exactly  the  same  speed,  and,  if  they  are  to  divide  the 
load  equally,  it  is  essential  that  the  two  engines  (or  turbines)  driving 
them  should  have  the  same  speed  regulation — i.e.,  the  camo  drop 
in  spc-c-d  from  no  load  to  full  load.  Any  two  machines  may  be  made 
to  divide  the  load  in  any  desired  proportion  by  proper  adjustment  of 
the  steam  .supply,  while  adjustments  of  the  field  rheostats  simply 
cause  wattless  currents  to  flow  between  the  generators.  The  effect 
of  this  current  is  to  strengthen  the  field  of  the  midcr-excited  generator 
and  to  weaken  that  of  the  overexcited  generator  ;  thus  the  voltage 
acros!  the  two  remams  equal. 

The  operation  of  two  or  more  stations  in  paralK  1  is  similar  to  the 
operation  of  two  single  generators  in  parallel,  except  for  the  fact 
that  the  interconnecting  lice  posoeascs  inductance  and  resistance. 
For  all  ordinarj'  cases  the  rcsiatanco  and  inductance  may  be  neg- 
lected, but  the  matter  is  treated  in  a  general  way  in  Appendix  1. 

Statioss  of  the  Sajie  Frequen-cy,  Voltage  and  Phase. 
When  the  stations  have  the  same  frequency,  voltage,  and  phase, 
the  only  interconnecting  link  required  in  a  eabie  with  the  necessary 
Kwitchei,  ice,  for  connecting  together  the  'bus  bars  of  the  two 
Htations.  It  frequently  happens,  however,  that  the  voltages  of  the 
two  statiooH  are  not  exactly  equal,  and  it  may  l:c  required  to  vary 
the  voltage  of  cither  station  indei  cndontly  of  that  of  the  other.  For 
ihia  rea-Hon  it  i;i  doiirable  to  have  some  form  of  voltage  regulator  in 
at  loiiHt  onf  of  thf  ■itation.i,  othorwise,  when  voltage  adjustments  arc 
nttc'i  ■  waUlcss  current!)  will  flow  between  the  stations 

and  I  the  two  liystenvi  will  remain  equal,  except  for 

the  ill!  :•■  the  drop  of  prcssuro  in  the  cable. 

Tlic  rcguUioi  iiiiiy  be  either  of  the  o'.cp-by-a'.ep  or  of  the  induction 
type. 

In  order  to  doternn'iie  the  nizes  of  cable,  transformers  and  regu- 
lator rc'iuirwl  to  intcr.-onnect  two  ByHtemn,  it  in  nocc'.sary  to  know  the 
maximum  loa-l  which  will  have  to  bo  transmittoJ  between  them, 
and  ao  thi.'<  in  (he  moH*  important  feature  in  parallel  operation  it  will 
be  crinitidere^l  in  Komc  rlelail. 

Ii  Mill  I  r-  ;i.'imimr-d  firat  that  the  Hjced  regulation  of  the  two  sys- 

•  I'-a!,  no  th  it  ouch  will  carry  its  proper  proportion  of  tbc 

1  both  HyilcMiu.     Th'ii  is  a  ju  iliHab'e  as'.uniptfon,  since 

...  •■    ,;ijvcmor  can  uiu  illy  Le  udjuiitcd  to  givo  approximately 

Uu»  condition. 

With  two  iitnliom  A  and  B,  tho  following  ca'Ko  will  bo  conBidcrod  : 

1.  A  and  II  <if  i"(Ual  capneity. 
friiquiil  IouIh  mi  tin-  two  iitntionH. 

2.  A  ot  ifri-iit/r  ciipncity  than  B. 

l>iudon  11  i(r(?al(ir  than  itii  pro|iortion  of  tho  total  capacity  of  the 

nliilioiiH. 
1ahu\  on  II  livw  than  ilii  proportion  of  the  totiil  capacity  of  tho 

HtnlionH. 

1.  lyOAO   0!»    iNTKIU'OKNKfTllll   IIKTWKKN   TWO  KTATIONM   OP    EqUAL 

t'AI'Ai  ITV   ANI»  SaMK.SI'KKD  HkCU'LATIO}). 

Sinr<>  .A  inrl  M  tiavi-  ■•  jiml  )'n|a'^it.'i  (i  and  innrit  run  in  iiynohroniiiiii 
•h*".^  '  "'I  liiiK'H  cqii'il  lo.wlu.     Thi'rcffire,  if  the  load  on 

"'"    '  iliT  thmi  that  on  A'n  'liiiii  Iwini.  half  (h'li  ditrerr'nce 

will   '  .  .  '.V  <'ii''li  i.tiil-iiii  iind  the  coniiocliiig  feeder  nvurit 

curry  h.>ll  llu.  .l.K.riin.,  in  jond. 

2.  LoAii  oji  lurr-m  usNwn.ii  iiktwkkn  Two  Stationh  of  UNKQUAr, 

(■AI-AdTV   ASH  HaMK  .Si'KKIl  HkoULATION. 

'ITild  osiKi  will  I  <■  '.iiiiihir  to  111"  pr(if'(,diiiK  oii.t,  i.xr<  |i(  llmt  Inotoatl 

'  '  ''"■  '   *  •'  '      '  '  livul"'!  f.qimlly  l»tw.  (>!i  iho  two  iifiitionii  it 

•  I  Ift't  iiluht  hcfuri'  Hh-  InMliiiilion  of  Kl«c. 


will  te  divided  in  proportion  to  their  capacities.  Knowing  the  load 
on  tho  'bus  barn  and  on  tho  generators  of  eaoh  systom,  the  load  on  the 
intcrconnector  is  knomi  at  once. 

It  "H  evident  thit  if  tho  load  conditions  are  known,  it  is  a  very 
simple  matter  to  calculate  the  load  on  tho  intoi'oonneoting  line.  If 
the  loads  arc  steady  the  engine  governors  may  Ic  adjusted  by  hand 
to  givo  the  minimum  or  any  other  desired  load  on  the  intcrconnector,. 
but  who'c  violent  fluctuations  occur  manual  adjustments  of  the 
governor  a"o  impossible,  and  accoimt  must  be  taken  of  th-s  fact 
when  doiigning  tho  interconnecting  line. 

\\'heTe  tho  engine  governors  of  two  systems  are  set  for  different 
speed  regulations,  they  will  divide  the  total  load  not  in  propwrtion 
to  their  generating  capacities,  but  in  direct  proportion  to  their 
ratings  and  in  invci-so  proportion  to  their  speed  regulation,  assuming 
a  straight  line  speed  drop.  Thus,  if  station  A  has  a  rated  capacity  of 
10,000  kw.  and  B  5,000  kw.,  whi  c  A  drops  2  per  cent,  and  B  4  per 
cent,  in  speed  from  no  load  to  full  load,  tho  two  stations  will  share  the 
total  load  in  the  proportion  of  (lO/o)  x  (4/2)  =  4 — i.e.,  A  will  deliver 
four  times  the  load  of  B.  If  the  regulations  of  A  is  4  per  cent,  and 
that  of  B  2  per  cent.,  then  the  proportion  would  be  ( 10/5)  X  (2/4)  =  1, 
i.e.,  the  two  stations  would  deliver  equal  loads.  This  would  be  a 
very  dangerous  condition,  as  B  would  be  heavily  overloaded  before 
full  load  was  reached  on  A.  This  simply  confirms  what  is  well 
known  in  operating  machines  in  parallel — namely,  that  when  the 
regulation  cannot  he  made  equal  on  two  machines,  the  larger  one 
should  have  the  closer  regulation. 

Thus,  it  is  a  simple  matter  to  determine  the  distribution  ot  load 
between  two  stations  in  parallel,  provided  the  operating  conditions 
and  the  speed  regulation  ax  known.  The  same  methods  may  be 
used  whcro  there  are  several  stations  in  parallel,  and  as  soon  as  the 
loads  on  the  different  stations  have  been  determined  the  load  on  the 
different  interconnectors  may  be  found. 

In  the  above  considerations  it  has  been  assumed  that  the  drop  in 
engine  speed  is  proportional  to  the  load,  but,  as  a  rule,  the  regulation 
curve  is  not  exactly  a  straight  line.  Nevertheless,  the  distribution 
of  load,  as  calculated  by  the  methods  given  above,  is  sufficiently 
close  for  all  practical  purposes.  In  the  actual  parallel  operation  of 
alternators  in  a  station,  the  loads  are  seldom  divided  exactly  in  pro- 
portion to  the  ratings  of  the  different  machines,  but  shift  from  one 
set  to  another  with  variations  in  the  externa!  load,  depending  on  the 
governor  adjustments.  This  causes,  however,  no  trouble  in  the 
station  as  long  as  the  sets  share  their  loads  properly  at  the  full  out- 
put of  the  station/and  hand  adjustment  of  the  governors  is  neces- 
sary from  time  to  time.  In  the  operation  of  stations  in  parallel 
exactly  the  same  problems  are  involved,  and  there  should  be  no  more 
trouble  than  in  operating  different  generators  in  the  same  station  in 
parallel  provided  that  the  interconnecting  link  is  made  of  sufficient 
capacity  to  take  care  of  any  discrepancies  in  load  adjustments  due 
to  governor  peculiarities. 

It  hi,  of  couruo,  possible  that  in  certain  cases  an  automatic  regu- 
lator could  bo  used  for  adjusting  the  governor  valves  according  to  the 
load  on  the  interconneotor,  but  this  is  a  refinpmcnt  which  is  not 
likely  to  bo  required,  as  satisfactory  operation  can  almost  always  be 
obtained  without  such  a  device.  f^., 

Earthed  Neutrals. 

It  is  becoming  standard  practice  in  all  large  generating  stations  to- 
eirth  tho  neutral  point  of  the  system.  Where  the  'bus  bars  of  two 
earthed  systems  aro  diro'tly  eoviplcd  together  there  may  be  heavy 
highfrequoncy  currents  (lowing  Ihrovigh  earth  1  otwcen  the  stations, 
and  those  currents  may  cause  trouble  in  tc'ephone  and  telegraph 
circuits.     There  aro  several  ways  of  overcoming  this  difficulty  : — 

in)  One  station  only  may  be  earthed.  In  this  case  arrangements 
could  bo  mado  so  that  when  tho  interconnoitor  is  opened  tho  un- 
cart hod  system  would  le  earthed. 

('>)  An  insulatod  earth  cable  could  be  nni  from  one  iiystom  to  the 
carih  on  tho  other  Bystom  —i.e.,  both  .systems  would  have  a  common 
c.irlhod  jioint. 

(r)  TransformerH  could  bo  inserted  in  tho  interconnecting  line. 

(d)  Renctaneos  or  roiiotanccs  could  bo  i)lacc<l  in  the  eirth  connec- 
tion to  limit  tho  earth  currenta  to  a  ne:^ligible  value. 

Station."*  of  the  Same  FitKyi'icNtv,  but  (H'  Diifehknt  Voi,ta(ik  or 
Phasic. 

Where  tho  olationH  are  of  tho  Hiimo  frequency,  but  of  dilToront 
pliasn  or  voltago,  it  ifl  nooosiiary  to  introduce  traMnformors  into  the 
interconncHMor.  Tho  voltage  and  jiliaso  triinsformation  is  made, 
wlii'ro  HiK'li  is  r<"|uijed.  in  tlin  .suiuc  (lanHforiiK^H. 

Kig.  I  iiliowii  tlie  diagniiu  of  coniunrtions  used  for  the  Irausformei's 
ol  a  4,000  Inv.  inturconncctor  Iclwecn  two  iitations  in  Uindon,  one 
giMKiratitiK  2.200  vollii  lwo|liiiic  and  the  other  11.000  volts  throe- 
lilmid.      b'or  viirviiiK  lln'   viillir/,'  Iclwci-n  I  be  two  Htations  iitiqi-by 
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step  regulators  are  used.     A  drum-type  oil-imtiu-rsed  regulator  is 
used  for  ehanging  from  tap  to  tap. 

Apart  from  the  introduction  of  transformers,  the  operating  condi- 
tions for  stations  having  <lilTcrcnt  voltages  or  phases  are  exactly  the 
same  as  when  the  stations  liavo  the  same  voltage  and  phase,  except ' 
where  it  is  required  to  link  up  a  single-phar.e  system  with  a  two  or 
three-phase  system.  If  it  is  desired  to  distribute  the  load  equally  on 
all  phases  of  the  three-phase  or  two-phane  system,  rotating  apparatus 
is  required.  This  may  take  the  form  of  a  motor-generator  or  of  what 
is  known  as  a  phase  converter.  !-'evera!  designs  of  phase  converters 
have  been  proposed,  but  they  all  utilise  the  well-known  fact  that  if 
one  phase  of  a  two  or  threc-phaso  machine  be  supplied  with  current 
and  the  rotor  be  brought  up  to  :;j  ecd,  then  two-phase  or  three-phase 
current  can  be  sup]>l:ed  from  the  four  or  three  terminals  of  the  motor. 

This  type  of  converting  plant  is  used  on  the  Norfolk  and  Western 
Railway  in  America  for  converting  the  single-phase  trolley  current 
into  three-phase  current  for  the  motors  on  the  locomotives.  When 
rumimg  domi  grade  the  three-iihisc  motors  regenerate  and  supply 
single-phase  current  to  the  troi.'cy  through  the  converter.  Similar 
plant  is  being  installed  in  the  suli-stat'ons  of  a  sing'e-phase  railway 
system  for  converting  from  three-phase  to  single-phase  for  supplying 
the  trolley  circuit. 

ST.4TIONS  OF  Different  Frequencies. 
SP/Wlien  two  stations  of  different  fre:iuenc:es  are  to  bo  linked  up  it  is 
necessary  to  use  a  frequency  changer  of  the  rotating  type.  This  will 
usually  take  the  form  of  a  motor-generator,  but  in  certain  cases 
where  continuous-current  is  required  it  may  be  advantageous  to  use 
a  rotary  converter  for  changing  from  one  frequency  to  continuous- 


Advantages  of  Synchronous  &/.—(!)  It  is  reversible  and  cam- 
supply  energy  in  either  directioji  without  change  from  the  normal 
speed  ratio.  (2)  The  motoring  machine  can  be  run  at  unity  power 
factor,  or  even  with  a  leading  power  factor,  and  thus  assist  in  im- 
proving the  power  factor  of  the  system.  The  generating  machine 
may  he  run  with  an  over-excited  field,  and  so  reduce  the  lagging 
current  carried  by  other  generators  on  the  system. 

Disadvantages.— {!)  The  sot,  acting  as  a  rigid  coupling,  forces  the 
two  systems  to  run  at  a  fixed  speed  ratio,  and  is  therefore  subject  to 
heavy  overloads  under  certain  conditions.  (2)  Each  machine  must 
be  synchroni  i -1  with  its  own  system,  an  operation  requiring  some 
skill,  especially  with  rertam  ratios  between  the  numbers  of  poles. 
(3)  Where  two  motor-generators  are  operated  in  parallel,  special 
arrangements  are  required  in  order  to  sjmchronise  an  unloaded  set, 
with  one  under  load. 

Induction  Motor-Gener.itor. 

The  induction  motor-generator  set  may  be  likened  to  a  slipping 
coupling  between  two  prime  movers,  where  the  amount  of  slip 
depends  on  the  load  transmitted  so  that  they  arc  not  required  to 
operate  at  exactly  the  same  speed. 

The  simplest  way  of  unders  tand  ing  the  working  of  the  induction  set 
is  to  take  a  concrete  example.  Assume  two  stations  A  and  B,  as 
in  Fig.  2.  Let  the  capacity  of  A  be  10,000  kw.,  that  of  B  .5,000  kw., 
and  that  of  the  motor-generator  1,000  kw.  Assume  the  speed  regu- 
lation of  A  and  B  to  be  each  equal  to  2  per  cent.,  and  the  slip  of  the 
induction  motor  at  full  load  to  be  2  per  cent.  If  there  is  no  load  on 
either  station,  and  they  are  each  running  at  normal  speed,  the  set 
will  run  at  synchronous  speed  and  will  transmit  no  load.     If  a  load; 
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,  l.—DiAaE.4M  OF  Connections  of  Transformers  and  Kegulatoes  in  4,000-kw.  Interconnector 
between  2,200-volt  Two-phase  System  and  11,000-volt  Three-phase  ,Systbm  in  London. 


Fig.  2. 


current,  and  another  to  change  from  continuous  current  to  the  other 
frequency.  Under  this  condition  it  is,  of  course,  possible  to  use 
both  rotary  converters  for  supplying  continuous-current  load  from 
the  two  dilTorent  systems.     This  condition  will  be  considered  later  on. 

The  motor-generator  for  frequency  transformation  may  be  either 
of  the  following  two  types  : — 

SjTiohronous  motor  and  synchronous  generator — called  ""  sjai- 
chronous  motor-generator." 

Induction  motor  and  synchronous  generator — called  "  induction 
motor- genera  tor." 

Each  set  has  certain  advantages  and  disadvantages. 

Synchronous  Motor-Generator. 

Since  each  machine  of  the  set  must  run  in  synchronism  with  tho 
system  to  which  it  is  connected,  the  two  systems  must  run  at  speeds 
\vhich  are  definitely  fixed  with  reference  to  each  other.  In  other 
words,  the  two  systems  are  lorked  together  through  the  motor- 
generator,  which  acts  as  a  perfectly  rigid  coupling,  and  it  is  the 
strength  of  this  coupling  with  rcfercnco  to  the  loads  likely  to  be  thrown 
on  it  which  requires  careful  consideration  in  all  cases. 

Since  the  sjnichronous  set  locks  the  two  systems  in  step,  tho  trans- 
fer of  energy  from  one  system  to  the  other  will  be  governed  by  the 
sanio  conditions  as  when  tho  systems  are  of  the  same  frequency  and 
paralleled  by  a  direct  cable  connection.  Thus  tho  lo.xds  likely  to  bo 
thrown  on  the  converting  set  may  be  calculated  in  the  same  way  as 
described  above  for  systems  of  the  same  frequency. 


of  5,000  kw.  is  put  on  B"s  'bus  bars,  the  speed  of  B  will  tend  to  drop 
2  per  cent.,  and  if  it  is  assumed  that  A  keeps  its  no-load  speed, 
1,000  kw.  will  be  transmitted  through  the  motor-generator.  But  the 
load  on  A  through  the  motor-generatorwill  cause  the  speed  of  A  to- 
drop  slightly,  and  since  the  load  on  B  is  now  reduced  by  the  amoimt 
supplied  by  A,  tho  speed  of  B  will  not  be  reduced  by  quite  2  per  cent.,^ 
and  the  slip  of  the  motor-generator  being  less  than  2  per  cent.,  it  will 
transmit  less  than  1,000  kw.  To  be  exact  it  will  be  770  kw.  A 
method  for  determining  the  exact  load  on  tho  frequency  changer 
under  different  conditions  will  be  found  in  Ajipcndix  II.  If  the  load 
be  increased  to  10,000  kw,  the  drop  in  speed  of  B  will  be  doubled, 
and  the  motor-generator  will  ti-ansmit  approximately  1,600  kw.,  &c. 

If  with  B  giving  a  load  of  .'5,000  kw..  and  the  motor-generator 
transmitting  770  kw.,  the  load  on  A  be  gradually  increased,  the  speed 
of  A  will  fall,  and  the  load  transmitted  from  A  to  B  will  be  reduced 
until  when  the  speeds  of  the  two  sot;-.  Ii.-nc  dropped  by  the  same  per- 
centage there  will  be  no  energy  transmitted  through  the  motor- 
generator. 

As  is  well  known,  an  induction  motor  will  act  as  a  generator  if  it  is. 
driven  at  a  sjccd  aljove  the  synchronous  speed  of  the  sj^stem  to  which 
it  is  connected.  Tho  load  it  will  deliver  as  a  generator  when  rmming 
at  a  certain  speed  above  synchronism  is  the  same  as  the  load  it  will 
deliver  as  a  motor  when  miming  with  the  same  drop  below  sjii- 
chroninnx.  If,  when  motoring,  fvdl  output  requires  2  per  cent.  sli]i, 
then,  when  generating,  full  output  will  be  obtained  at  2  per  cent, 
above  spichronous  speed.  "^ 

Returning  now  to  Fig.  2,  if  A  and  B  arc  running  without  load  and 
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the  motor  at  synchronous  speed,  and  a  load  of  10,000  kw.  is  put  on 
A's  'bus  bars,"  the  speed  of  A  ■n-ill  tend  to  drop  2  per  cent,  with 
reference  to  B's  speed.  Th's  means  that  the  induction  machine  is 
ronning  approximately  2  per  cent,  above  synchronism,  since  its 
«peed  is  always  fixed  by  B.  It  would,  therefore,  supply  1,000  kw.  if 
B's  speed  remamed  constant.  But  a  load  of  1,000  kw.  on  B  will 
cause  its  npeed  to  drop  0-4  per  cent.,  whi'.e  the  reduced  load  on  A  will 
mean  less  than  2  per  cent,  drop,  so  that  the  set  will  not  Ic  ninning 
2  pe-  cent,  above  sj-nchronism,  but  something  less  than  2  — 0-4  =  l-6 
per  cent.  Thus,  it  will  deliver  somewhat  less  than  800  kw.  The 
«xact  distribution  of  load  between  the  two  stations  may  be  calcu- 
lated from  the  formulae  in  Appendix  II.,  but  it  is  easily  approxi- 
mated with  a  degree  of  accuracy  quite  sufficient  for  practical  pur- 
poses. 

Adianlages  of  Induction  Motor-Generator. — (1)  It  is  a  flexible  link, 
and  permits  a  small  set  to  be  used  between  two  large  systems.  (2)  It 
is  easier  to  start  and  put  into  operation.  (3)  By  using  an  adjust- 
able secondary  resistance,  it  is  possible  manually  to  control  over  a 
considerable  range  the  amoimt  of  energy  transmitted  by  the  set, 
though  this  involves  a  certain  loss  in  efficiency. 

Disidvantages. — (1)  A  comparatively  large  difference  in  speed 
between  the  two  systems  is  required  in  order  that  it  may  transfer  its 
rated  output  from  one  to  the  other.  This  large  difference  in  speed 
-often  limits  the  induction  set  to  transmitting  in  one  direction  only. 
(2)  The  induction  machine  requires  a  considerable  lagging  current, 
and  no  power  factor  control  io  possible  on  th^s  machine  without 
introducing  some  form  of  phase  advancer. 

The  great  advantages  which  the  s^^lchronous  set  possesses,  of 
permitting  power-factor  control  and  of  transmitting  energy  in  either 
■direction  without  change  in  speed  ratio  between  the  two  systems, 
make  it  desirable  to  use  the  .synchronous  sot  in  preference  to  the 
induction  set  whenever  possible.  The  great  danger  in  its  adoption 
ifl  the  possibility  of  overloading  it  and  pulling  it  out  of  step. 


A.C.bu5-ba.rs  - 


M 


C.C  bc;5-bars~         fj  f" 

Fio.  3. — A  Metdod  OFlsrERCONNECTiso  AN  A.C.  System  with  .\ 

COMBINED  A.C.  AND  C.C.  SySIEM, 

In  general,  a  wynchronouH  set  should  not  be  used  un'oss  its  caiiacity 
in  rc-awjniibly  large  with  reference  to  the  smaller  of  the  two  stations 
which  it  roiiplcM  together  -  just  what  th's  relation  should  be  depends 
u|>(>n  a  niinil  cr  of  conditions,  Where  the  stations  uro  large  and  the 
ctuingo)  in  loud  comimrutively  small  and  not  very  Huddon,  it  would 
probably  I  e  iwiti«fftctory  to  use  a  synchronous  set  having  a  rated 
"ftpncity  OH  low  a  i  20  per  cent,  of  the  capacity  of  the  nmal'er  station. 
I'tider  Iphh  fatoiinihle  conditiori'i  it  might  not  be  advisable  to  use  a 
riiparjty  li:*n  Ihiin  40  to  5(1  [e;  tent,  of  that  of  the  Hin'illcr  staticm. 
I'lit  whiTi!  the  Mvnchronoiis  set  is  as  smull  as  20  per  cent,  of  the  capa- 
<  ity  lit  fhi>  nniiillerHtaiion,  overload  protevtlon  must  be  pro  vide  I  and 
o'   n'l  onni  xhiil  iloAiiM  iriuy  be  expc::lcd. 

With  l\v  induction  not  there  is  praclicully  no  limit  as  to  size  ; 
lor.  no  mutter  Inw  iim>i||  the  set,  lh«  slip  of  the  induction  miicliine 
may  l>ri  maijn  liirgn  cnitixh  to  prevent  Herlou-i  overloading;  but  it 
miwt  lif  reinnmbiTed  tli/it  the  greati-r  the  nlip  the  grea'er  is  the  varia- 
tion in  n\A-fi\  nitii)  ri"|iiireil  to  obtain  a  given  traimfor  in  energy 
iM-tweon  thii  two  xyHlem  i. 

IwrHliriiSSKITINd  TilllOI'(ill   UoTAICV  ( '(IN  VKIITKRS. 

It  wiw  ixiiiili'ij  out  prev'iouiily  lliu'  unfler  eerlain  cireuinilanci'  i  it 
miRhl  be  dciiriible  to  jiilerr(innc:t  two  syHlems  of  didcrent  frei|Uency 
by  mniini  of  rniury  converters.  In  general.  thiH  in  only  comnienially 
Icaiiblc  when.  ((inlinU'iiii  current  in  rc«|iiir(Kl  in  at  leii'it  one  of  the 
nl.iliorn,  KiK.  ri  iihowii  two  altcrnatingeurreiit  HtHtionn  of  different 
lri.(|iicMi-y  iiilrr.  oiiii"  ted  in  tlilx  way.  Kroin  the  eotitinnoiiH-eiinvil 
»i<lr  of  the  two  rodiry  MiiivcrltTrt  a  connei^tinti  is  t/iken  to  the  co/i- 
linuiiiii nirrcnl  '\n\<  bar,,  j,,  „„„  „f  ||,,,  (iiutjonn.  With  thi'i  arraiiX"- 
mnnt  it  !•«  (rMiible  to  f"c  I  tlif  I'lMitiniinuH.eiirrenl  'bui  liiir«  rroni 
cilhiT  or  l«.ib  (ilteriinliii;  iiirre-il  uliiti.ini,  or  to  supply  iiUorniiliiiK 
current  frmii  tlii<  lo'itiiiiioiii  iiirrenl  'Inn  bar,*  to  eitlier  or  bulli 
• 'ntinni  i  a'lio  it  U  |witbV,  (>,  supply  ii'te.-iialingeiirroni  from  eillior 
"tJi'ion  to  thi  otiinr. 


When  rotary  converters  are  used  the  transfer  of  energy  from  one 
station  to  the  other  doe:;  not  depend  upon  the  speed  of  the  generators, 
but  is  controlled  by  manijnilating  the  voltage  of  the  rotary  con- 
verters, and  means  must  be  provided  for  accomplishing  this  result. 
This  may  bo  done  by  synchronous  booDtcrs  or  by  transformer  tap- 
pings, but,  in  general,  reactance  control  will  iserrait  sufficient  voltage 
variation  to  give  the  desired  results. 

In  many  largo  continuous-current  stations  extensions  are  made  at 
jjresent  with  turbo  plant.  Where  the  units  are  of  considerable  size 
it  is  customary  to  use  a  high-speed  turbine  and  to  gear  it  to  a  moderate 
speed  continuous -current  generator,  or  else  to  use  a  high-speed 
turbo-alternator  and  to  convert  to  continuous  current  through  a 
rotary  converter.  The  latter  arrangement  offers  a  ready  means  of 
linking  up  with  an  alternating-current  station  should  it  ever  be 
desired  to  do  so. 

Turbo-alCerrator 


Fig.  4. — A  JlErHOD  of  Interconnecting  AC.  and  C.C.  Systems. 

With  an  arrangement  such  as  that  shown  in  Fig.  4  it  is'ovident 
that  there  are  a  large  number  of  possibilities  with  regard  to  linking 
up  alternating  and  continuous -current  stations. 
Practical  Examples. 

It  is  common  practice  to  operate  electro-hydraulic  systems  of  the 
same  frequency  in  parallel,  and  on  the  Continent  and  in  America 
many  large  transmission  networks  are  supplied  from  stations  located 
long  distances  apart.  In  Great  Britain  an  increasing  niunber  of 
systems  of  the  same  frequency  are  being  operated  in  parallel,  but 
there  has  been  very  little  done  towards  linking  up  systems  of  different 
frequencies. 

In  South  Wales  a  40-cycle  system  is  operating  in  parallel  with  a 
50-oyele  system  through  two  500-kw,  induction  motor-generators. 
One  set  has  a  40-cycle  induction  motor  and  a  50-cycle  sjTichronou, 
generator.     The  other  has  a  50-cycle  induction  motor  and  a  40-cycle 
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Fio.  o. — System  of  the  Societa  Elettrica  Riviera  di  Ponente 
(Inq.     .  Neqbi), 

Hyncliroiiouf  gcnoialor,  Thoio  sets  have  worked  very  ucll  in 
iiervice.  except  that  the  heavy  wattless  cu'ivnts  taken  by  the  induc- 
tion motors  limit  the  output  of  the  stations  and  cables,  A  syn- 
chronous condenser  is  being  inslallod  wlrch  may  work  on  either 
Hystem.  There  a''o  probably  o'.her  cases  with  which  the  author  is 
not  familiar,  |t.t 

In  I'Vance  and  in  Italy  there  arc  some  large  systems  of  different 
froquoncies  eonnoelod  through  molor-gencrators,  anil  thi  author 
gives  pnrlicularH  of  a  very  inleivsting  installation  at  Savona,  Italy, 
where  a  syn  hMnoin  net  is  uumI  for  linking  up  two  very  large  systonn 
---one  of  Klji  pc-riods  and  Ihi'  olbcr  of  50  periods.  The  synchronous 
iii^l  conHlslw  of  two  lO.OIHI  k.v.ii.  geiio.atori,  one  having  two  pioloj 
H'ld  giving  a  frc  |Uency  of  KlJi  I'yclci,  and  I  lie  olhc.'  Opolei  and  giving 
u  fie  |iieiicy  of  flD  cyc'oi.  Kig,  5  shows  a  diagram  of  conncjt  ons, 
from  which  the  mugnituiie  of  the  syHlem  may  be  scon. 

In  Ih's  (^iise  the  two  ma  Iriun  are  coupled  to  a  steam  turbine. 
'I'lio  original  plan  wat  to  use  the  sot  for  feeding  either  or  both  sysloms, 
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but  as  coal  is  now  at  an  almost  prohibitive  priic  in  Italy,  the  set  doe** 
excellent  service  as  a  fi-eciuency  changer. 

SUMMAKY. 

1.  Polyphase  systems  of  the  same  frequency  may  bo  connected 
together  directly  or  through  transformers,  and  operated  in  parallel 
without  difficulty,  but  where  oaih  station  supplies  its  own  customers 
it  is  desirable  to  have  some  foi-in  of  voltage  regulator  to  permit  inde- 
pendent control  of  the  voltaL'e  of  each  station.  If  the  stations  are 
located  in  the  neighbourhood  of  telephone  or  telegraph  circuits,  are 
connected  solidly,  and  have  earthed  neutrals,  j^rovision  must  be 
made  to  prevent  high-frequency  currents  flowing  through  earth 
between  the  stations. 

2.  To  interconnect  a  polyphase  and  a  single-phase  system  of  the 
same  frequency  a  rotating  machine  of  the  phase-converter  type  or  a 
motor-generator  is  required  if  the  polyphase  system  is  to  be  sym- 
metrically loaded. 

3.  Systems  of  different  frequencies  may  be  interconnected  through 
frequency  changers,  sets  consisting  of  two  .synchronous  machines  or 
of  one  sj-nchronous  and  one  induction  machine.  The  synchronous 
set  is  usually  the  more  desirable,  since  it  permits  power-factor  control 
and  transmits  energy  in  either  direction  without  a  change  in  the 
speed  ratio  between  the  two  systems.  It  is,  however,  somewhat 
more  difficult  to  operate,  and  to  prevent  danger  from  overloading  it 
should  have  a  fairly  large  capacity  with  reference  to  the  smaller  of 
the  two  stations  which  it  interconnects.  The  induction  set  is  much 
more  flexible,  and  a  small  set  can  be  used  between  two  large  systems, 
but  it  requires  a  considerable  difference  in  speed  ratio  between  the 
two  systems  for  transmitting  full  load,  and  the  induction  machine 
takes  wattless  current  from  the'system  to  which  it  is  connected.     ,  r  J 


Therefore,  total  synchroniBing  power 

=  [2(04V-R)  sin  (a/2).cos  (a/2)  cos  v  sin  ?]:;, 
=  (OA-/R)  sin  a  sin  {2(p). 

or  ,,  o 

=  {OA'-/Ii)su^a. 


ji  4.^  In  certain  cases  where  continuous  current  is  required  the 
rotary  converter^may  he  used  with  advantage  as  an  interconnector 
between  two  [stations  of  different  frequencies,  or  between  an 
alternating  and  a  continuous-current  system.      p_ 

AppENDfx  I. — The  Effect  of  Resistance  and  Reactance  upon 

THE  P.AR.4LLEL  OPERATION  OF*  ALTERNATING-CURRENT  GENERATORS. 

f?;  In  a  Paper  entit'ed  "  Current-limiting  Reactances  in  Large  Power 
Stations,"  *  the  effect  on  parallel  operation  of  two  alternators  by 
inserting  reactance  between  them  was  considered. 

Where  two  stations  are  connected  by  a  cable  of  considerable 
length  the  question  of  its  resistance  upon  parallel  operation  must 
also  be  taken  into  account.  The  following  treatment,  though  very 
incomplete,  will  serve  to  show  the  general  effect  of  resistance  upon  the 
jiarallel  operation  of  two  generators  or  two  generating  stations. 
^.,  In  Fig.  6,  let  OA  and  OB  represent  the  induced  voltages  of  the  two 
generators,  assumed  to  be  equal  ; 

a  the  angle  of  displacement  ; 

AB  the  resultant  voltage  due  to  displacement  ; 

OC  the  direction  of  the  cross  current  with  reactance  only  in  circuit  ; 

OD  the  direction  of  the  cross-current  .with  reactance  and  ohmic 
resistance  in  circuit  ; 

9  the  angle  between  OD  and  the  voltage  ^-IB  which  produces  it  ; 

R  the  resistance  in  the  interconnecting  circuit  and  in  the  genera- 
tors ; 

/.ft)  the  reactance  in  the  inten'onnecting  circuit  and  in  the  genera- 
tors. 

Then,  AB=20A  sin  (a/2). 

20^1  sin  (a/2) 
I  Cross  current=^^--^  - 

!    Total  synchroni.sing  power 

=  '!^ir:V';"W(a/2-^)  +  cos,(a/2-,^)]. 

=2{0A'/Ji.)  sin  (a/2)  cos  n  [2  cos  ((i/2)  cos  /3]. 
But  /3  =  (7r/2-(p).  


=2(0.4)=  sin  a 


*  "  Journal"  I.E.i<:.,  1914,  Vol.  LII..  p.  520. 


From  these  equations  the  following  is  apparent  : — 

1 .  The  synchronising  torqu-^  has  a  maximum  value  when  a=90  deg. 
This,  then,  is  the  critical  angle  of  displacement,  as  any  further  dis- 
placement will  cause  the  machine  to  drop  out  of  step. 

2.  For  any  value  of  a  the  synchronising  torque  is  a  maximum 
when  R=0. 

3.  Without  reactance  there  can  be  no  synchronising  torque. 

4.  For  any  value  of  R.  the  synchronising  torque  is  a  maximum 
when  sin  (29)  =  90  deg.,  or  (p=45  deg. — i.e.,  when  R=L  <o. 

5.  Where  R  is  small  as  compared  with  L  a,  its  effect  on  the  syn- 
chronising torque  is  negligible.  Thus,  if  i=100  per  cent,  and 
i?=25  per  cent.,  the  synchronising  torque  is  decreased  only  about  3 
per  cent.  If  R  is  increased  to  50  per  cent.,  the  syiichronising  torque 
is  decreased  only  about  12  per  cent. 

The  conclusions  are,  that,  for  any  value  of  resistance  likely  to  be 
found  in  practice,  its  effect  may  be  neglected. 
Appendix  II.-^Method  of  Calculating  the  Load  on  an  Induc- 
tion Synchronous  Frequency  Changer. 

Let  a,  b  and  c  represent  the  rated  outputs  of  A,  B  and  C  respec- 
tively (Fig.  2). 

p„,  p,j  represent  the  drop  in  speed  (as  a  fraction  of  droj5  when  sup- 
plying full  load)  for  A  and  B. 

p^  represent  the  slip  of  C  (as  a  fraction  of  full-load  slip). 

L  represent  external  load  on  B's  "bus  bars. 

Assume,  .first,  that  A  and  B  have  the  same  drop  in  speed  when 
delivering  full  load,  and  that  this  drop  in  speed  equals  the  slip  on  C 
for  full  load. 

Then,  neglecting  losses, 

L  =  hpi^-^ap^, (1) 

and  <^(P,,— iV)=«'i'„  or  cpj=p„(a-7-c).  .     ....     (2) 

From  these  equations  the  loads  on  A,  B  and  C  niay  be  calculated. 

Assume     a  =  10,000  kw.,     6=5,000  kw..     c=  1,000  kw.,     and 
i= 5,000  kw.     From  (1)  we  have 

5,000=5,000  P4  + 10,000  ;)„;  ana  from  (2) 
1.000  pj=;)„(  10,000 +  1,000),  from  which  is  obtained 
_p^=00769     ap_,  =  769kw.=load  on  C. 
p,_=0-846       6j9^  =  4,230  kw.=load  on  B. 

If  A  and  B  have  different  speed  regulations  and  C  has  a  slip 
different  from  the  speed  drop  of  A  and  B,  the  same  formulae  may  be 
used  by  assuming  the  regulation  of  one  station  (B,  for  example)  as  a 
standard,  and  increasing  or  decreasing  the  ratings  of  A  and  C  in  pro- 
portion as  their  slip  is  less  or  greater  than  that  of  B. 

For  example,  assume  the  speed  regulation  of  B  to  be  3  per  cent. 
„  „  „  A  to  be  2  per  cent. 

,,  slip  of  C  to  be  4  per  cent. 

Then  the  loads  will  be  distributed  as  though  speed  drops  were  all 
equal,  and  as  though  the  rating  of  A  were  10,000  ;:  (3/2)=  15,000  kw., 
and  that  of  C  were  1,000  x(3/4)  =  750  kw.     Therefore,  assume 
a  =  15,000,     6  =  5,000,     c=7o0. 

From  ( 1 )        5,000=5,000  p,+ 15,000  p„. 

From  (2)         750  pj=y„(15,000-(-7o0). 

From  which  is  obtained 

/;„-OOIl() ;    15,000x00416=625  kw.=loadon  C. 
_;j,,^0-875;   5,000x0-875=4,375  kw.  =  load  on  B. 

If  there  is  a  load  on  the  'b\is  bars  of  both  stations,  then  the  station 
which  would  have  the  smaller  drop  in  speed  for  the  load  connected 
to  its  'bus  bars  should  be  taken,  and  the  load  on  the  other  station 
determ'ucd  for  the  same  drop  of  speed.  The  difference  between  the 
actual  load  on  the  'bus  bars  and  the  calculated  load  is  that  which 
nuist  be  distributed  between  the  two  stations,  and  the  load  on  the 
frequency-changer  may  bo  calculated  according  to  the  methods 
given  above. 

For  example,  take  the  conditions  assumed  in  the  last  example, 
except  that  there  in  a  load  of  5,000  kw.  on  A's  'bus  bars  as  well  as 
5,000  kw.  on  B'li  'bus  bars. 

Now.  5,000  kw.  on  A  gives  a  speed  drop  of  1  per  cent,  and  a  drop 
of  1  per  cent,  in  speed  gives  a  load  of  1,660  kw.  on  B.  Therefore, 
the  load  which  niust  be  divided  between  the  two  stations  is  5.0(X> 
-1,666     3,333  kw. 

All  of  the  above  examples  assume  a  straight-line  speed  curve,  and 
the  same  no-load  speed  on  both  stations. 
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COAL-LOADING  CONVEYORS, 


Summary. — ^Descriptions  are  given  of  modern  electrically-driven  coa  1 
loading  conveyors,  one  of  which  has  a  capacity  of  700  tons  an  hour,  and 
another  is  capable  of  delivering  200  tons  an  hour. 

The  principal  methods  in  use  in  America  for  the  handling  of  con- 
siderable quantities  of  coal  and  ore  have  been  very  fully  described 
in  these  columns  during  the  last  18  months.*  It  is  the  purpose  of 
this  artie'e  briefly  to  describe  a  number  of  typical  conveyor  equip- 
ments which  are  giving  satisfactory  service  at  home  ports. 


:,g^g|sggl&. 
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Fig.  1. — ro.\L.LO-\ui-SG  i'l.AXT  at  Fokt  I  albot  Docks. 

In  the  valuable  discussion  which  followed  the  reading  of  Mcssr.i. 
W.  Dixon  and  G.  H.  Baxter's  Papert  on  "  Modern  Electrical  Dock 
Equipment,  with  Special  Reference  to  Electrically-operated  Coal- 

HotiTmc  tons  I  mora 


SHOOr  TO  TUIi 


(ii.)  That  the  load -factor  at  which  the  macliine  works  is  80  to  90  per 
cent.,  because  the  maximum  load  is  the  same  as  the  average  load  ; 

(iii.)  That  there  is  a  greatly  reduced  weight  on  the  tower  supporting 
the  free  end  of  the  conveyor  (which  rises  and  falls)  as  compared  with 
the  weight  of  the  hoist,  thus  lessening  the  cost  of  foundations  or  the 
cost  of  the  jetty,  if  a  jetty  is  necessary  ; 

(iv.)  There  is  a  possible  saving  in  land  for  sidings,  becau.'e  instead 
of  all  the  sidings  having  to  come  end-on,  as  is  necessary  for  the  hoist, 
they  are  much  better  arranged  parallel  to  the  quay  ;   and 

(v.)  There  is  an  enormous  reduction  in  the  maximum  demand  on  the 
power  supply. 
To  these  may  be  added  : — 

J        (vi.)  The  electrical  machinery  and  control  gear  are  of  a  more  simple 
character  for  the  conveyor  than  for  the  hoist. 

The  simple  character  of  the  cleotrical  apparatuu  for  a  conveyor  is  an 
advantage  that  will  be  ippreoiated  by  those  having  but  little  know- 
ledge of  electrical  machinery. 

The  three  equipments  described  below  were  designed,  constructed 
and  erected  by  Messrs.  Spencer  &  Co.  (Ltd.).  of  Melksham,  who  are 
well  known  as  specialists  in  this  class  of  manufacture,  having  built 
many  plants  of  the  kind  to  the  order  of  railway  and  dock  companies 
at  home  and  abroad. 

C'o.AL-LoADiNG  Plant  for  Port  Talbot  Railway  and  Docks  Co. 

In  order  to  cope  successfully  with  the  present  demand  for  shipping 
coal  without  delay  and  in  a  proper  and  unbroken  condition,  the  Port 
Talbot  Railway  &  Docks  Company  have  installed  at  their  docks  a 
complete  plant  capable  of  dealing  with  700  tons  of  coal  per  hoiu'. 

The  plant,  which  is  illustrated  in  Figs.  1  to  3,  consists  essentially  of 
an  inclined,  troughed  band  conveyor,  about  207  ft.  long  by  42  in.  wide, 
c  arried  on  a  fixed  steel  girder  and  a  hinged  jib  towards  the  water  side. 
The  conveyor  delivers  to  vessels  by  means  of  a  telescopic  shoot,  pro- 
vided at  its  outer  extremity  with  a  revolving  lip.  This  arrangement 
gives  adaptability  to  all  sizes  of  craft  and  to  the  rise  and  fall  of  the 
vessels,  and  whilst  obviating  breakage  of  the  coal  by  gentle  action  in 
its  transit,  also  reduces  to  a  very  great  extent  the  necessity  of  trim- 
ming the  cargo. 

The  conveyor  is  fed  at  the  shore  end  from  a  large  steel  hopper 
beneath  the  rail  level  (Fig.  3).  The  contents  of  the  railway  wagons  are 
emptied  into  this  receiving  hopper  by  means  of  a  double  set  of  patent 
hydraulic  tipping  gear  with  two  hinged  rising  and  falling  cradles,  so 
that  the  wagons  need  not  be  turned,  no  matter  which  end  the  delivery 
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l''fcl.  i!. — (JKNKIUL  AmiANOKMKNT  OK  CoALtNO    I'lANT  AT  PoitT  TaI.MOT. 
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plant.  Notably  we  may  montion  the  device  for  spifading  aside  of  flic 
rails  over  the  receiving  hopper  when  tipping  a  truck,  in  order  to  secure 
an  unobstructed  area  at  the  hoi)|)er  toj) ;  also  the  provision  of  a  steel 
plate  apron  at  the  hinged  end  of  the  wagon-cradle  and  working  with 
it  so  that  a  continuous  surface  is  formed  from  tlie  level  of  the  wagon 
floor,  down  which  the  coal  may  slide  easily  into  the  hopper. 

The  plant  is  driven  by  electrical  power,  the  motor  and  cWving  gear 
being  situated  in  a  house  between  the  fixed  and  hinged  portions  of  the 
conve3or,  and  the  leading-out  operations  are  controlled  from  the 
driver's  cabin  erected  above  the  steel  structure  upon  the  edge  of  the 
quay. 

Coaling  Plaxt  at  Pabkeston  Quay. 

The  loading-out  plant  at  Parkeston  Quay  has  been  installed 
in  order  that  the  coaling  of  the  Royal  Mail  and  Cargo  Steamships 
owned  by  the  Great  Eastern  Railway  Company  might  be  carried  on 
more  expeditiously  and  economically  than  has  hitherto  been  the  case. 
It  embodies  several  features  of  interest,  and  as  it  was  desired  to  avo.d 
delay,  that  coaling  operations  might  proceed  simultaneously  with  the 
embarkation  of  passengers  and  loading  of  goods,  the  necessity  for 
eliminating  all  dust  and  noise,  as  far  as  possible,  was  added  to  the  usual 
points  to  be  considered  in  mechanical  coal  handling,  involving  extra 
care  and  expense  with  various  details. 


similar  type  to  the  above-named  conveyors,  provided  with  driving  and 
tension  gears  and  each  about  115  ft.  centres.  These  four  conveyors 
are  all  enclosed  in  suitable  steel-framed  gantries,  supported  on  steel 
trestles,  and  covered  with  galvanised  sheeting.  The  gantries  are 
fatted  with  dust-tight  flooring  and  the  neceasiry  glazed  and  framed 
windows,  doors  and  ladders.  At  the  points  where  the  longitudinal 
and  cross  conveyors  connect  two  junction  houses  are  arranged  which 
contam  the  ele?tric  motors,  and  the  requisite  driving  and  speed- 
reduction  gearing  for  actuating  the  conveyors. 

The  two-end  loading-out  stations  each  consist  of  a  steel-framed 
structure,  well  braced  and  trussed,  supporting  the  outer  ends  of  the 
cross  gantries  and  containing  the  attendant's  cabin  from  which  the 
operations  of  coaling  are  controlled.  The  loading-out  jibs  are  attached 
to  the  above  structures  with  massive  trunnion  bearings  and  swivelling 
post,  so  that  the  jibs  have  both  horizontal  and  vertical  movements. 

Each  jib  is  fitted  with  a  troughed-band  conveyor  (of  similar  style  to 
the  others),  about  ■12  ft.  centres,  enclosed  in  "steel-plate  casing  for 
weather  protection  with  access  doors.  The  slewing  and  vertical 
motions  are  performed  by  means  of  steel  wire  ropes  with  suitably 
geared  and  electrically -driven  winches.  At  the  outer  end  of  the  jib  a 
swivelling  steel  shoot  is  provided ;  this  is  carried  in  a  circular  ball 
bearing  for  horizontal  rotary  movement  and  is  also  pivoted  so  as  to 
be  capable  of  being  raised  or  lowered  as  needed.  The  jibs  have  been 
designed  with  this  amount  of  flexibility  so  as  to  avoid  altering  the 
steamer's  position  after  she  has  been  properly  berthed,  and  that  the 
bunkers  may  be  supplied  at  any  state  of  tide  or  varying  depths  of  the 
vessel's  water  line.  To  obviate  any  obstruction,  the  jibs  are,  when 
not  in  use,  housed  clear  of  the  quay  edge. 

Weighing-out  of  the  bunker  coal  is  done  by  two  "  Blake-Denison  "■ 
continuous  weighing  and  recording  machines,  situated  near  the  feeding- 
points  over  each  cross  conveyor. 


PLAN. 
Fig.  3. — Details  of  Tippisg  Gear  asd  Hopper  Pit. 

As  will  be  seen  from  Figs.  4  and  5,  the  plant  consists  essentially  of  a 
truck-tipping  apparatus  over  a  receiving  hopper  which  feeds  a  system 
of  band  conveyors  and  delivery  shoots  to  the  bmikers  of  the  vessels 
It  is  capable  of  continuously  delivering  coal  at  a  total  rate  of  200  tons 
per  hour  or  100  tons  per  hour  at  each  of  the  two  end  loading-out 
stations.  This  enables  two  steamers  berthed  alongside  the  quay  to 
be  coaled  at  the  same  time. 

The  tippler  is  of  the  "  Huntley  "  side-tipping  type,  constructed  to 
deal  with  railway  wagons  up  to  20  tons  capacity,  at  the  rate  of  12 
trucks  per  hour.  Each  truck  to  be  emptied  is  run  on  to  a  partially- 
balanced  cratlle  and  is  then  lilted  on  its  side,  its  contents  falling 
through  a  grid  of  coarse  mosh  into  the  receiving  liopi  cr.  This  cradle 
is  operated  by  an  electrically  driven  hoist,  with  magnetic  brake  and 
requisite  control  switches.  The  whole  of  this  ajiparatus  is  protected 
from  the  weather  by  a  suitable  steel-framed  housing. 
!-  The  intake  hopper  is  provided  with  two  outlets,  each  having  an 
adjustable  door  and  a  shaking  jigger,  the  latter  driven  by  eccentrics 
actuated  by  a  variable-speed  electric  motor. 

The  Iwo  longitudinal  conveyors  are  fed  from  the  leforo-ment ioncd 
outlets  of  the  hopper  and  have  centres  of  their  terminal  shafts  about 
2r)0ft.  and  420  ft.  respectively.  They  are  of  the  endless  troughed- 
band  tyjc.  the  liclls  being  30  in.  wide,  and  are  fitted  willi  the  requisite 
driving  gems  :nid  a])pliancen  for  luljusting  the  tension  of  the  belts. 
The  two  cross  ((iiivcyors  receive  the  coal  from  the  longitudinal  con- 
veyors iind  deliver  it  to  the  end  loading-out  stations.     They  are  of 


Fig.  4. — Co-AL-LOADixG  Coxveyors  at  Parkeston  Quay. 

The  appliances  for  distribution  of  the  electrical  power  are  all 
suitable  for  220-volt  continuous  current  circuit,  and  include  all  the 
necessary  starting  and  control  gear  and  switches. 

Belt  Coal-Conveyor  at  Middlesbrouoh. 

A  belt  conveyor  of  an  interesting  tj'pe  was  put  into  service  some 
time  ago  for  shipping  coal  at  the  dock  point  on  the  north  side  of  the 
North  Eastern  Railway  Company's  dock  estate  at  Middlesbrough. 
In  this  installation,  which  is  illustrated  in  Figs.  6  and  7,  a  coal-canying 
band  42  in.  broad  and  310  It.  long  travels  up  a  long  incline  fixed  at  an 
angle  of  about  20  (leg.  to  the  ground  level.  It  is  fed  fr  m  a  hop|)er 
constru<tcd  in  the  emliankmcnt  and  under  the  railway  line,  which 
hopper  is  capable  of  holding  about  30  tons  of  coal.  The  feed  on  the 
band  is  regulated  by  means  of  a  screw  throttle  door  manipulated  from 
the  rail  level.  The  coal  is  made  to  fall  gently  on  to  the  band  and  is 
carried  smoothly  up  to  the  delivery  end  of  the  machine.  The  coal- 
laden  band  is  su])i)orled  by  a  m'mber  of  closely -spaced  sots  of  curving 
rolls,  the  breadth  of  band  thus  formmg  an  arc  of  a  circle  having  a 
radius  of  3  ft.  4  in. 

A  continually-revolving  brush  in  length  equal  to  the  breadth  of  the 
band  is  placed  in  contact  with  the  band  immediately  the  stream  of  coal 
has  been  delivered  into  the  hinged  shoot  and  loading  jib.  The  band 
now  brushed  clean  aga-'n  assuims  the  flat  sluipe  on  the  returning  or 
bottom  side,  and  soon  after  lea\ing  the  brush  it  is  led  romid  two  largo 
pulleys,  its  path  while  doing  so  forming  an  irregularly-shaped  S.     The 
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object  of  this  is  to  give  the  band  with  its  load  such  a  firm  grip  as  t 
ensure  that  no  slipping  is  possible  during  the  running.  Numerou'* 
sets  of  return  rolls  are  spaced  along  the  entire  length  to  the  feeding  end 
of  the  belt  in  the  hopper.  .Should  the  band  at  any  time  tend  to  run 
otherwise  than  centrally,  such  tendency  is  at  once  corrected  by  means 
of  the  sets  of  guide  edge  idlers,  which  are  fixed  at,  and  ahnost  in  con- 
tact with,  the  band  edges. 

As  with  continuou.s  working,  the  band  will  get  slack  and  sag  in  time. 
Provision  has  been  made  for  effectively  taking  up  this  slack  by  means 
of  a  tension  gear  which  has  a  large  range.  The  band  itself  is  of  the 
composite  kind.  Its  life  is  computed  at  two  years'  continuous  running 
under  full  load  or  the  equivalent  endurance  load  of  having  carried 
1,000,000  tons  of  coal.  A  line  of  guard  plates  is  fixed  along  each  side 
of  the  band  to  prevent  any  coal  from  falling  off  or  being  blowii  off  by 
high  wind.  The  whole  is  roofed  in  by  radial-shaped  galvanised  sheets 
extending  from  the  tunnel  in  the  embankment  to  the  entrance  of 
machinery  room  ;n  the  tower. 

Th-s  band  is  driven  bjf  a  shunt-womid  direct-current  motor  running 
at  a  speed  of  750  revs,  per  min.  with  a  voltage  of  400.  The  loading  jib 
which  receives  the  stream  of  coal  from  the  band  through  hinged  con- 
necting shoots  is  carried  at  the  inner  end  by  two  trunnions  resting  in 
cast-iron  brackets,  which  in  turn  are  bolted  to  a  pivoted  frame.  At  a 
distance  equal  to  about  three  parts  of  its  length,  the  jib,  which  weighs 
17  tons,  is  supported  by  a  transverse  steel  bridle,  in  the  centre  of  which 
is  carried  a  cast-iron  sheave.  Through  this  sheave  is  rove  the  hoisting 
wire  rope,  which  is  led  up  to  a  set  of  sheaves  in  the  bomiet  or  topmost 
structure,  and  is  thence  taken  downward  and  attached  to  the  cast-iron 
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Fig.  0. — ("OAL-LOAD1N(J   Pl,.\NT  .\T  Ml  DDl.KSBROUGn. 

hoist  drum.  This  drum  shaft  also  carries  a  worm,  which  gears  with  a 
worm-wheel  on  to  which  the  lioist  motor  is  directly  connected.  The 
motor  is  a  series-wound  nuichino  of  IOb.h.p.  ruiming  at  a  speed  of 
550  revs,  per  min.  The  bridle  also  can-ies  two  stout  wire  ropes, 
attached  one  on  each  side  of  the  shea\o,  which  arc  led  \i]i  to  the  bonnet 
in  the  name  way  a'i  the  hoisting  rope,  and  which,  aflri  p.i  ;  iim  i-ound 
sets  of  guide  sheaves,  have  each  a  I'ne  of  22  counln  i  I'ln  •■  wcijihts 
attached.  When  the  jib  in  lowered  right  down  into  llic  :i)Hcii  |  usition 
the  lines  of  weights  are  all  in  direct  ronnlcvbahuuc  and  the  lowest 
balance  weight  of  the  lino  's  attached  to  a  gudgeon  ])in  or  dead  end. 
In  the  process  of  hoisting  (ho  jib,  the  weights  arc  automatically  passed 
over  rino  by  one  from  the  direct  line  of  connferpoise  to  the  line  of  the 
dcful  end  by  which  thoy  arc  supported.  .\m  the  hoisting  proceeds  and 
the  weights  art?  taken  uji  by  tlii^  dead  end  I  he  line  of  weights  on  each 
side  of  the  stnictuni  gradually  assume  tlm  I'  sh'ipe  or  fc-toon  form, 
until,  when  the  jil)  in  housed  and  almo-t  |  erpendicular.  only  two 
weights  aside  iwnain  in  diicct  counforliHiaiue.  Thun,  at  whatever 
[oint  in  the  arc  describtd  during  the  travel  of  the  jib  there  is  always 
the  corro(!t  number  of  weights  in  direct  coiinterbahuKe,  the  other.) 
being  HiiH|on(!ed  from  the  dead  end.  The  jib  has  also  a  lateral  travel 
of  12  (leg.  each  HJrle  of  the  centre  lino  allowed  for  by  tlie  pivoted  frame 
and  limited  by  an  ing<'nioUH  .irrangement  of  wire  guy  ro]  e-i.  This  is 
neco4'airy  to  meet  the  foM  and  aft  ranging  of  the  shi|)  lakinj;  in  the 
coal,  cargo  or  bunker. 

The  highest  Dosilion  of  the  jib  at  whiili  coal  (^an  be  shipped  is 
IHdeg.  aliuve  tne  horizontal.  The  coal  is  ((nivevc^d  by  means  of  an 
ciidl.'MM  lelt  of  H!eel  plali'S  or  Iniys  rniniinj;  I  lie  vvh'o'c  Icnglli  of  the  jib. 
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54  ft.  centres,  driven  by  means  nf  a  friction  cintch  on  the  main  shaft 
in  the  tower,  and  operated  from  tlic  driver's  cabin  in  the  structure. 
From  this  position  the  driver  controls  the  whole  of  the  operations, 
electrical  and  mechanical,  the  handles  for  which  are  all  frron|cd  within 


steel  trays.  At  the  extreme  end  of  the  jib  another  throttle  door  is 
lifted  to  limit  the  opening  for  coal.  It  also  is  controlled  by  a  single 
wire  rope  from  the  driver's  cabin.  The  whole  of  the  running  parts  of 
the  mechanism  are  lubricated  by  Stauffer  cups  and  grease  with  only 


HOUiW  POSITION 


Fic).  7. — -Genekal  Arr.\ngbment  of  CoALrsG  Plant  at  Middlesbrough. 


easy  reach,  whilst  from  the  cabin  w.'ndow  he  can  watch  and  guide  the 
movements  of  the  jib.  'WTien  the  jib  is  sufficiently  low  for  the  stream 
of  coal  to  fall  dow7i  it,  there  is,  of  course,  no  need  to  run  the  belt  of 


one  or  two  exceptions.     It  is  claimed  that  the  whole  equipment 
requires  no  more  for  its  safe  and  efficient  control  than  a  man  of  average 

intelligence  exercising  ordinary  care.      -'  (5^  •* 


THE   STANDARDISATION   OF   SWITCHGEAR  AND 
INSTRUMENT  CONNECTIONS. 

BY  CHARLES  f.  GARRARD. 

It  is  very  desirable  that  an  agreement  be  secured  at  a  very 
early  date  as  to  the  proper  authority  for  issuing,  and  the 
validity  of,  British  Engineering  Standard  Specifications.  The 
specifications  issued  by  the  Britisli  Engineering  Standards 
Committee  naturally  carry  great  weight,  and  it  is  reasonable 
to  expect  that  buyers  outside  Great  Britain  will  regard  tliem  as 
being  issued  with  authority,  and  as  being  accepted  by  British 
manufacturers. 

This  is,  however,  not  always  the  case,  the  adoption  and  use  of 
the  specifications  being  quite  volimtary.  Moreover,  in  some 
cases  they  are  not  agreed  to  by  the  representative  manufac- 
turers' associations  concerned.  It  would  doubtless  tend  to 
make  matters  clearer  if  with  each  sjjecification  a  list  of  associa- 
tions, institutions,  &c.,  were  given  who  had  agreed  to  work  to 
the  specification  in  question,  in  a  similar  manner  to  the  list 
which  was  issued  of  the  fire  insurance  offices  who  had  accepted 
the  Wiring  Rules  of  the  Institution  of  Electrical  Engineers. 
This  difficulty  has  been  intensified  in  the  case  of  electrical 
machinery  by  the  fact  that  the  manufacturers  {i.e.,  the  British 
Electrical  and  Allied  Manufacturers'  Association)  have  issued 
their  own  standardiisation  rides,  which  differ  from  the  E.S.C. 
Specification  No.  72  dealing  with  the  same  subject.  The 
general  circulation  of  these  two  sets  of  quasi-official  rules  will 
cause  very  grei',!  confusion,  and  is  to  be  regretted. 

In  the  followmt;  article  several  points  in  connection  with  the 
standaidisaUon  of  switchgear  and  instruments  are  dealt  with, 
and  if  the  suggestions  made  are  foimd  to  be  acceptable  it  is 
suggested  that  they  be  embodied  in  the  revised  standardisation 
rules  as  and  when  issued. 

Three-phase  Connections. 
Everybody  who  has  had  experience  with  three-phase  switch- 
boards knows  that  if  extreme  care  be  not  taken  in  laymg  out 
and  making  the  connections  it  is  extremely  difficult  to  trace 
through  the  various  cables  and  wires,  this  being  especially  the 
case  with  the  .secondary  connections  of  the  instrument  trans- 
formers.    The    Standardisation    Rules    laid    down     bv    the 


B.E.A.M.A.  have  dealt  with  this  matter  to  a  certain  extent, 
and  the  following  is  a  resume  of  their  requirements  with  sundry 
developments,  which  follow  directly  from  the  regulations  in 
question. 

Colouring  of  "Bus  Bars  on  Three-phase  Boards. 

To  be  coloured  red,  white  (or  yeUow)  and  blue.  Red  and 
blue  to  be  on  the  outside. 

Horizontal  'Bus  Bars  or  Connections. — Red  phase  on  top,  or 
the  bar  farthest  away,  as  viewed  by  the  operator  from  the  main 
control  position. 

Vertical  'Bus  Bars  or  Connections. — Red  phase  to  the  left  or 
the  bar  farthest  away  as  viewed  by  the  operator  from  the  main 
control  position. 

Connections  to  Bus  Bars.—^Ii  of  bare  copper,  to  be  painted 
same  colour  as  the  "bus  bars  to  which  they  are  connected. 

Fine  Wirin;}  or  Cable  Directly  Connected  to  'Bus  Bars.— These 
should  be  coloured  to  correspond  with  the  "bus  bars  along  their 
entire  length. 

Fine  Wirim/  Secondary  {Loiv-tensioii)  Connections  of  Current 
Transformers'— These  must  be  coloured  to  correspond  with  the 
'bus  bar  to  which  they  are  connected,  but  as  it  is  possible  to 
reverse  one  phase  by  reversing  the  secondary  current  trans- 
former connections  it  is  necessary  to  distinguish  between  the 
two.  This  can  be  done  as  follows  :  The  wire  connected  to  the 
(so  called)  low-tension  positive  terminal  (marked  t^)  shall  be 
coloured  the  same  as  the  "bus  bar  to  which  the  transformer  is 
connected  (say,  red).  The  wire  connected  to  the  negative  {tp) 
low-tension  terminal  shall  be  coloured  with  two  colours  (m 
alternate  daubs)— viz.,  the  "bus-bar  colour  and  white  (in  this 
case  red  and  white). 

Fine  Wiring  Secondary  (Low-tension)  Connections  to  Potential 
Tramfonners'.— The  primaries  of  potential  transformers  are 
generallv  connected  across  phases  ;  thus  the  primary  connec- 
tions should  be  coloured  the  same  as  the  respective  'bus  bars  to 
which  thev  are  connected. 

The  low-tension  (secondary)  connections  will  also  be  ci)loured 
to  correspond  with  the  high-tension  windmg.  Thus,  if  jTj  lie 
connected  to  tlie  red  phase,  tlien  ^  would  be  cohmred  red,  and 
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CoxxECTioxs  OF  'Bus  Bars  to  Alteexatoe. 
The  respective  "bus  bars  must  be  connected  to  the  machine 
so  that  the  phase  relationship  of  the  currents  in  the  'bus  bars 
bear  a  definite  relation  to  each  other.  This  requirement  is  not 
specified  in  the  B.E.A.M.A.  rules,  but  the  obviously  correct 
method  is  to  p.rrange  that  the  direction  of  phase  rotation  shoidd 
be  red — white — blue  That  is  to  say,  that  the  voltage  of  the 
red  phase  should  first  rise  to  a  maximum,  to  be  followed 
(l/lcOth  of  a  second  afterwards  if  the  periodicity  be  50)  by  the 
white  phase,  ard  then  by  the  blue  phase,  and  so  on. 

It  is  very  desirable  that  the  terminals  of  the  alternator  should 
also  be  marked  red.  white  and  blue,  the  phase  rotation  of  the 
alternator  being  the  same,  and  theJi  the  red  terminal  could 
always  be  connected  to  the  red  bar,  and  so  on.  Putting  aside 
for  the  moment  the  possibility  of  this,  it  should,  however,  be 
always  possible  to  at  least  aiTange  that  the  phase  rotation  of 
the  'bus  bare  should  be  as  stated  above,  and  it  would  be 
desirable  for  the  B.E.A.M.A.  Rules  regarding  'bus  bars  to  have 
this  additional  requirement  incorporated  m  them. 

Markings  of  Terminals  of  Three-phase  Alternator. — In  accor- 
dance with  the  B.E.A.M.A.  Rules,  the  three  terminals  are 
marked  A,  B,  C  (the  neutral  if  brought  out  N)  ;  the  order  of 
phase  progression  must  be  in  the  order  A-B-C. 


Uxrer  or  le/i  Upper  or  /light 

Hartd  Element  Hand  Clement 

or  Terminals  or  Terminals 

Looking  towardi,  the  Front  oT the  Meter. 

Fm.  1. — National  Piiysicai, 
Labokatoby  'Ionvkntion  for 
MAKrNO  AKi)  Tk.stino  ofTiiukk- 
rnnHV.  Mbtkhs.  (Frum  E.S.C. 
K'-|wirt  37,  rovi>..'(l  AiiKUHt.lOlfi, 
pUKo  18.) 


Ugiing Element.  Leading,  Element. 

Lower  or  Left  Upper  or  Fight 

Hand  Element  Hand  Element 

or  Terminals  or  Terminals 

Looking  towards  thr  Front  of  the  Meter. 

FlO.      2. — SuOflESTED       MODIFI- 

<:atios  of  the  National  I'liy- 
.>(ICAL  Laboratory  Three-I'hase 
Wattmeter  Convention. 


TllRKK-I'llASE  WArrMETER  CONNECTIONS. 

Tlieoo  Hliould  be  made  in  accordance  with  tlic  National 
I'hyoi'ul  Laboratory  Convention,  given  on  p.  ]8  of  E.S.C. 
Hpofifiratioii  No.  a7,  revined  AuguHt,  l!tl5,  (see  Eig.  ]).  In 
coiiMidering  ilji.M  diagram  it  iiiuHt  he  home  in  mind  that  it  i.s 
Uit«;ndv«l  to  repreiM-iit  the  geneiutor  winding  lotutirig  in  resjiect 
to  tlio  field  poleH  ill  the  direction  indicated  by  the  arrow 
Thim,  the  voltage  will  rome  to  a  maximum  in  tjie  red  pijasc. 
then  in  the  y||„w  j.haw'  (i.r.,  after  1/I5()tli  of  a  Hecond  if  lijc 
porlodieity  l„.  r,()),  and  then  in  tin-  blue  pham-,  and  then  again 
Ui  the  red  plume.  TJiu.h  llic  plia.se  progre.HHlon  w  in  the  order 
red  whit<-  l.lnr.  The  blur  plmm-  lagM  210  d<g.  after  the  red 
phaw.  or  lcad«  120  di-g.  on  it,  wliich,  of  course,  amounts  to  the 
itame  thing. 

Referring  to  Eig.  |  it,  will  !,«  Heen  that  the  A  terminal  i.s 
marked  y-llow  (whit..'),  tl,..  IJ  i.Tininal  blue,  aii<i  the  C  terminal 
red.  Th(^  order  of  jiliane  jirogreMjiion  iit  A  \V  C,  i.e.,  yellow- 
blue— red— yellow     bliii-     red,   whicli   in  the  Hamc   uh  red 


yellow — blue,  as  suggested  above  for  the  bus  bars.  It  will  be 
recognised,  however,  that  if  the  terminals  of  the  alternator  are 
to  be  coloured  it  is  essential  that  the  red  terminal  of  the  alter- 
nator should  be  connected  to  the  red  "bus  bar,  and  so  on, 
otherwise  confusion  will  result.  If  this  cannot  be  done  it 
would  be  much  better  not  to  colour  the  alternator  terminals  at 
all,  but  simply  retain  the  markings,  A,  B,  C,  and  allow  the  con- 
nections to  the  'bus  bars  to  be  made  as  may  be  convenient, 
only  insisting  that  the  phase  progression  should  not  be  re- 
versed. 

For  the  sake  of  simplicity,  however,  there  is  very  much  to 
recommend  the  arrangement  of  colouring  the  alternator 
terminals,  so  that  like  colours  shall  always  be  connected 
together.  If  this  be  agreed  it  would  be  very  desirable  to 
slightly  alter  the  N.P.L.  Convention,  and  call  the  red  terminal 
A  (or  I),  the  yellow  terminal  B  (or  2),  and  the  blue  terminal  C 
(or3)(«eeFig.  2). 

This  would  not  alter  the  diagram  in  any  essential,  and  the 
author  would  recommend  this  action  being  taken.  The  actual 
cable  connections  between  the  alternator  and  the  switchboard 
would  not  cau.se  any  difficulty  if  this  course  be  decided  upon. 

Before  leaving  the  subject  of  the  N.P.L.  wattmeter  Con- 
Convention  (Fig.  1)  it  might  be  as  well  to  explain  that  the 
chief  need  of  a  general  agreement  to  work  to  is  due  to  the 
errors  to  which  three-phase  meters  are  liable  if  used  with 
different  phase  relationships  between  their  elements  to  those 
with  which  they  were  adjusted.  The  next  paragraph  will 
explain  this. 

Effect  of  Alteration  of  Direction  of  Phase  Rotation  on 
Accuracy  of  Three-phase  Meters. 

We  are  here  considering  three-phase  meters  operating  on  the 
2  wattmeter  principle,  and  consisting  of  two  elements  con- 
nected as  in  Fig.  1.  If  the  meter  were  a  perfect  one,  accurate 
on  all  power  factors,  &c.,  it  would  not  matter  how  it  was  con- 
nected up  as  long  as  the  two  current  coils  were  in  two  phases 
with  the  corresponding  shunt  coils  connected  from  these  two 
phases  respectively  to  the  third  phase.  Meters,  however,  are, 
as  a  rule,  not  perfect,  and  especially  are  liable  to  vary  in  their 
constant  with  the  power  factor  of  the  load  and  according  to 
whether  the  current  lags  or  leads  on  the  voltage.  It  is  the 
fimction  of  the  manufacturer  to  strike  a  happy  mean  between 
these  various  sources  of  error,  and  to  secure  as  unvarying  a 
constant  as  possible. 

Referrmg  now  to  Fig.  1  and  assuming,  for  the  moment,  that 
the  load  is  non-inductive,  it  is  clear  that  in  spite  of  this,  there 
will  be  a  difference  in  phase  between  the  current  in  the  main 
meter  coils  and  the  voltage  applied  to  tlie  corresponding  shunt 
coils.  Taking  the  upper  or  riglit-haud  meter  element  the 
current  in  its  main  coil  (the  load  being  non-inductive)  will  lead 
30  deg.  on  the  voltage  applied  to  its  shunt  coil.  On  the  other 
hand,  taking  the  lower  or  left-liand  meter  element  the  current 
will  lag  30  deg.  (the  load  being  non-inductive)  on  the  voltage 
applied  to  its  shiuit  coil  terniuials.  When  adjusting  the  meter 
care  is  taken  that  these  phase  relationships  are  adhered  to. 

It  will  be  clear,  however,  tliat  if  the  meter  be  connected  up 
with  the  phase-rotation  reversed  the  current  m  the  upper 
or  right-hand  element  will  lag  on  its  voltage  instead  of  lead, 
with  conseciuent  liability  tiiat  the  consiunt  of  the  meter  will  be 
somewliat  dilTerent  to  that  to  which  I  lie  nu'ter  has  been  ad- 
justed in  the  lest  room.  Care  must  ii.'  taken  to  guard  against 
this  by  connecting  the  nifler  exactly  aecdiiliiig  to  the  diagram 
in  Fig.  1. 

Another  source  of  error  guaided  against  by  connecting  up 
with  correct  phase  rotation  is  that  dui'  io  inter-iiction  lietween 
the  two  meter  elements.  Tlu'oiet  ically  both  elements  slunild 
be  without  clTecl  iiimii  each  oilier,  and  meter  manufiutureis 
strive  to  attain  this  uh-al,  which  has  the  great  piuctieal  advan- 
tage of  allowing  a  t  hree  piia.se  meter  to  be  tested  on  singh'- 
|>lia.se  eurriMil.  each  I'li'iiicnt  separately.  Actually,  however, 
the  ideal  is  sehhini  reiichcd,  and  in  praeiice  one  element  will 
slightly  inlluence  the  olhrr.  In  ordi'r  that  the  elTect  may  be 
the  saine  in  aituul  work  as  on  the  le.sl  bench  it  is  necessary  to 
con t  ii|i  with  the  same  phase  rotatK.n  in  both  ca.ses. 
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The  Use  of  Instrument  Tuansformerh  with  Watt-hour 
Meters. 

Piuagiaph  /(  of  Appendix  I.  of  the  E.S.C.  specification 
No.  37  for  Electricity  Meters  (revised  August,  1915)  reads  as 
follows  (page  23)  : — 

(/()  Additional  Apparatus  Connected  to  Transfoniiers. — "  The 
connection  to  the  secondary  windings  of  transformers,  of  trip  coils, 
amweters,  and  similar  apparatus  in  series  with  the  meter  coils  is 
liable  to  affect  the  rate  of  rvipstralion  if  meters  and  is  undesirable. 
When  the  practice  is  unavotdahle  the  meter  should  be  tested  and 
adjusted  with  all  such  apparatus  connected  in  circuit,  under  the 
same  conditions  which  mil  prevail  in  practice." 

The  wording  of  this  requirement  cannot  be  regarded  as  other 
than  unfortunate,  as  it  discourages  progress  towards  the  goal 
of  interchangeable  meters  and  transformers,  the  attainment  of 
which  has  been  a  guiding  principle  for  years  with  many  engi- 
neers, more  especially  with  tliose  engaged  in  the  construction 
of  high-voltage  switchboards.  There  can  be  no  doubt  that 
the  multiplication  of  instniment  transformers  on  high-voltage 
switchboaixls  is  a  bad  practice  from  the  all-important  point  of 
view  of  reliability  of  supply.  In  the  early  stages  of  develop- 
ment of  mstrument  transformers  with  high  voltage  work  it 
was  common  to  provide  each  instrument  with  its  own  trans- 
former :  the  resulting  panels  were  very  com- 
plicated. Best  practice  now  requires  that 
■each  panel  should  have  a  single  current-trans- 
former, which  shall  be  of  sufficient  capacity 
to  work  all  the  instruments  in  series.  The 
very  many  instances  where  this  has  been  done 
with  success  show  that  this  arrangement  is  a 
•satisfactory  one.  It  is,  of  course,  understood 
that  the  transformers  must  be  suitable  for 
their  duty.  It  is  very  probable  that  the  E.S. 
Committee  have  been  induced  to  word  their 
requirement  as  the  result  of  their  experience 
with  poorly  designed  transformers.  In  the 
authors  opmiou,  therefore,  it  would  have 
been  better  to  have  limited  the  paragraph 
given  above  to  the  requirement  that  : — 

■'  The  meter  should  be  tested  and  adjusted 
with  all  such  apparatus,  or  the  equivalent 
thereof,  connected  in  circuit  under  the  same 
conditions  which  ivill  prevail  in  practice." 

This  condition  is  reasonable,  especially  in 
view  of  the  fact  that  as  yet  no  standards  of 
accuracy  of  current  transformers  as  regards 
.errors  of  ratio  and  phase  angle  have  been  set 
up.  The  words  '"  or  the  equivalent  thereof  " 
are  inserted  to  avoid  the  necessity  of  having^'all  the  actual 
instruments  on  the  test  bench.  It  is  quite  sufficient  if  equiva- 
lent coils  are  used. 

Suggested  New  Wording  of  Paragraph  (h). 

Page  23  of  E.S.C.  Specification  37.     (Appendix  1.) 

The  objections  above  mentioned  would  be  met  if  this  para- 
graph were  altered  to  read  as  follows  : — 

(h)  Additional  Apparatus  Connected  to  Current  Transformers. 
"The  rniiuerlion  to  the  secondary  windings  of  current  trans- 
Jormers,  of  trip  coils,  ammeters  and  similar  additional  apparatus 
in  series  ivith  the  meter  coils  is  liable  to  affiii  ihv  rulr  of  nyi.sfra- 
tion  of  meters,  and  for  this  reason  the  mclir  shimlil  lie  tested  and 
adjusted  with  all  such  apparatus,  or  its  equivalent,  in  circuit." 

Use  of  Potential  Transformers. 

It  has  hccn  tacitly  assumed  in  the  foregoing  that  tlie  remarks 
referred  to  in  the  E.S.C'.  Specification  No.  37  apply  only  to 
current  transformers.  This  assumption  is  supported  by  the 
fact  that  the  paragraph  n-fers  to  "  apparatus  in  series  with  the 
meter  coils."  This  could  only  have  reference  to  current  trans- 
formers. The  wording  of  the  .specification  is,  however,  not 
<'ii'ar,   and   a  definite  statement  of  tlie  reiiuiivments   is  very 


desirable.  In  the  author's  opinion  it  is  not  necessar}'  1° 
specify  that  the  meteis  shall  be  tested  connected  to  theii" 
potential  transformers.  The  manufacture  of  potential  trans" 
formers  has  nowadays  become  so  perfect  that  the  errors 
introduced  by  them  in  watt-meters  are  extremely  small  ;  for 
example,  the  phase  displacement  should  not  exceed  about 
\  deg.,  and  the  ratio  error  may  be  reduced  to  a  negligible 
amount  by  accurate  adjustment.  The  error  (at  0-5  power 
factor),  if  not  allowed  for,  of  a  phase  displacement  of  j  deg. 
is  only  0-76  per  cent.  The  subject  of  watt-meters,  which  are 
fed  from  lioth  current  and  potential  transformers,  will  be  dealt 
with  in  a  later  article. 


NEW  ELECTRICITY  WORKS  AT  WALSALL. 


The  electricity  undertaking  at  Walsall,  until  comparatively  re- 
cently, was  one  of  the  few  examples  of  the  "  Oxford  System."  In 
1910-11,  however,  a  three-phase  system  was  developed,  and  in  1913 
Mr.  E.  M.  Lacey  reported  in  favour  of  the  erection  of  a  new  station 
at  Birchills,  on  the  Wyrley  and  Essington  Canal,  generation  and 
transmission  being  at  6,600  volts,  three-phase,  with  rotary  conver- 
ters at  the  sub-stations.  In  1914  Mr.  H.  A.  Howie  was  appointed 
Borough  Electrical  Engineer,  and  the  proposed  scheme  has  now  been 
brought  to  a  stage  of  completion. 


fio.  l._ViEW  OF  Birchills  Power  St.\tion. 

The  number  of  units  sold  per  annum  at  present  approaches 
4,000,000,  and  the  average  cost  per  unit,  including  capital  charges, 
would  be  about  l-8d.  in  normal  times.  The  increase  in  the  demand 
for  electric'ity  has  been  very  encouraging  and  it  is  confidently  antici- 
pated that  with  a  new  generating  station,  having  every  advantage  of 
position  and  design  for  economical  production,  it  will  bo  possible  so 
to  arrange  the  tariff  of  charges  that  there  will  be  a  rapid  increase  in 
the  demand  for  electricity  for  all  purposes. 

The  buildings  of  the  new  power  station  comprise  boiler  house, 
engine  house,  switch  annexe,  tank  room,  and  lavatory  block.  The 
buildings  are  constructed  in  steel  and  brickwork,  the  walls  being  faced 
externally  with  red  pressed  bricks.  The  general  arrangement  is  seen 
in  Figs.  1 ,  2  and  4. 

The  coal-handling  i)lant  consists  of  a  jib  crane  by  means  of  which 
the  coal  is  carried  from  canal  barges  to  the  receiving  hopper  of  a 
bucket  conveyer.  This  conveyer  is  so  arranged  that  coal  can  le 
trans])orted  from  the  receiving  hopper  to  any  part  of  a  large  storage 
yard,  .ind  from  any  part  of  the  storage  yard  to  the  overhead  boiler 
house  hunkers,  or  it  can  be  transported  direct  from  iho  receiving 
ho|ii  er  1(1  these  bunkers  if  required.  From  the  overhead  bunkers  the 
coal  parses  through  measuring  drums  with  recording  eoimters,  and 
bifurcated  chutes  to  the  hoppers  of  the  automatic  stokers. 

The  boiler  house  is  designed  for  the  accommodation  of  six  boiler 
units,  four  of  which  have  been  erected.  Each  boiler  unit  eompri.ses 
a  water-tube  boiler  with  integral  superheater,  a  superimposed  econo- 
miser,  induced  draught  plant,  a  steel  chimney  of  the  Vcnturi  type 
and  a  chain  grate  stoker.     Fig.  5  sliows  one  of  these  units,  which  is 
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now  recognised  as  having  very  marked  advantages  over  the  type  in 
which  the  economiser  is  separate  from  the  boiler.  The  whole  of  the 
coal-handling  plant,  boilers,  economisers,  mechanical  stokers  and 
pipework,  were  supplied  by  Messrs.  Babcock  &  Wilcox. 

Each  boiler  unit  is  designed  for  a  normal  evaporation  of  26.000  lbs. 
of  water  per  hour,  from  a  feed  temperature  of  KK)°F.,  entering  the 
economiser,  to  steam  of  185  lbs.  per  square  inch  pressure,  and  a  total 
temperature  of  636"F.  On  high  duty  each  boiler  unit  will  raise 
.30.0(lfl  lbs.  of  steam  per  hour.  The  above  duties  are  based  on  the 
use  of  South  Staffordshire  unwashed  slack  of  an  average  calorific 
value  of  11,000  B.Th.Us.  per  lb.  as  fired. 


of  the  compound  horizontal,  impulse  type,  the  first  Btage  being  com- 
pounded for  velocity,  and  the  subsequent  stages  for  pressure.  The 
condensers  are  of  the  contraflow  surface  type  with  rotary  air-pump 
ejector,  and  centrifugal  circulating  water  pump,  the  pumps  being 
coupled  in  line  and  driven  by  a  three-phase  motor  of  95  b.h.p.  The 
alternators  are  of  the  revolving  field  type  and  are  designed  to  gener- 
ate three-phase  current,  at  a  terminal  pressure  of  6,600  volts  between 
phases,  with  a  frequency  of  50  cycles  per  second,  when  operating  at  a 
speed  of  3,000  revs,  per  min. 

The  full  load  of  the  alternators  is  5,000  k.v.a.,  but  they  are  capable 
also  of  giving  an  overload  output  of  6,250  k.v.a.  for  a  period  of  two 


Switchgear 


Q 


Fio.  2. — Cross-section  through  Engine  Room  and  Longitudinal  Section  through  Boiler  House. 


The  feed  pumpx  are  of  the  centrifugal  type,  direct  driven  by  steam 
turbine*,  cxhau.it'ng  into  a  boiler  feed  heater,  and  were  built  by 
.Metwrn.  G.  &  J.  Weir,  Ltd.  Each  of  the  two  pumps  is  capable  of 
deliviTing  8,000  gtillons  of  water  per  hour  against  a  boiler  pressure 
of  18.5  llffl.  per  Hquiire  inch. 

'ITic  f-nginc  hoime  is  designed  for  the  accommodation  of  three  steam 
turUi-alfernatorH,  earli  of  4,<K)0  kw.  cai>acity.  Two  units  have  Ijccii 
.,rri. n  .1    I. lit  ,.u\\  <,iii-  [i,iH  sit  present  been  erected.     The  turbines  ;irc 
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hours.  The  exciters  are  of  the  overhung  type,  the  armatures  being 
mounted  directly  on  the  armature  shafts.  The  alternators  are  cooled 
by  means  of  air  drawn  from  outside  the  engine  room  through  a  dry 
tilter  and  duct,  by  means  of  fans  fitted  on  the  rotors  of  the  alternators. 
The  turbines  and  condensers  were  constructed  by  Messrs.  Belliss  & 
Morcom,  at  Birmingham,  and  the  alternators  by  Messrs.  Siemens 
Dynamo  Works  at  Stafford. 

The  extra-high-tension  switchgear  is  designed  for  three  generator 
panels  and  se\en  outgoing  feeders  of 
1 ,500  kw.  capacity  each.  The  "bus  bars 
arc  in  duplicate,  and  the  two  sets  can 
be  coupled  by  means  of  a  non-auto- 
matic interconnecting  switch.  The 
Merz-]^rice  system  for  generator  ))ro- 
teetion  is  em|)loyed.  The  system  is 
eavtlied  through  an  earthing  trans- 
riu'Mier  directly  connected  to  the  'bus 
liar.s.  The  swilchgear  was  made  by 
.Mi.ssis.  Keyrollc'  &  Co.,  and  is  of  theiV 
iriiTiclad  eorisl ruction  type.  A  front 
view  showing  the  control  panels  is 
given  in  Fig.  3. 

.\  new  system  of  e.xtra-hightension 
(■allies,  designed  for  Callender-AVaters 
lailli  leakage  protection,  has  heen  laid 
ddwu  \)\  Messr.s.  C'allender,  linking  up 
several  substations  in  various  parts  of 
WalHulI.  M  these  sub-stations  the 
pressure  is  rcihiced  to  low  •  tension 
(liriit  current  >\r  alternating  current 
iH'lore  distribution  to  the  consumers. 

The  rotary  eoiiverler  plant  consist- 
ing iif  two  oOOUw.  rotaries  and  three 
2riO-Uw.  rotaries,  have  been  supplied  by 
McHsrs.  Siemens  Dynamo  Works,  Staf- 
ford, l''ive  rilKI-ku'.  static  trniisfiii'iuers, 
and  till- wholi'of  llie  cxlnihiglitensidn 
iin<l  lowlensioii  switchgear  for  iiiiu' 
Hul)  HtalioiiH  have  hcen  supplii'd  liy 
the  Urilish  Wi'slJnghouHO  Electric  &. 
Mfg.  (•„.      -     u    -   -  ^J 
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The  static  transformers,  each  of  500  k.v.a.  capacity,  are  used  for 
various  purposes.  Two,  installed  in  the  Birchills  power  station, 
convert  three-pliase  current  from  6,(500  to  37.5  volts  for  use  in  motors 
driving  the  station  auxiliaries.  Two  others  are  used  to  step  up  the 
3,300vult  sup])ly  from  the  ")()(>  kw.  turbo-alteniator  sets  in  the  old 
power  station  to  (i.tiOO-volt  sii|)ply  for  use  on  the  new  extra-high 
tension  distribution  system,  wliile  a  tifth  similar  transformer  is 
installed  to  convert  from  (i.GOO  to  3,300  volts  to  feed  an  existing 
switchboard  and  distribution  network.  All  the  transformers  are 
of  the  oil-insulated  type  designed  with  ample  overload  capacity,  and 


of  the  panel.  It  will  be  noted  that  the  chamber  containing  the  oil- 
break  switch  with  current  transformers  mounted  above  is  sej)arated 
by  a  horizc^ntal  partition  from  the  cha-nber  containing  the  isolating 
switches,  while  this  chamber  in  turn  is  separated  by  another  barrier 
from  that  in  which  the  omnibus  bars  run  across  the  top  of  the  board. 
The  entire  board  is  made  of  non-inflammable  materials.  The  panels 
are  fitted  with  red  and  green  indicating  lamps,  ampere  meters,  con- 
tacts for  voltmeter  and  synchronising  plugs,  and  suitable  relays 
atfording  automatic  protection  to  retards  and  feeders,  and  in  the 
event  of  a  feeder  being  cut  out  through  excessive  overload,  preventing 


Fig.  4. — Cboss-sectiox  THUotrGH  Boileb  House. 


T"" 


Fig.  5. — SEcrioN  thkouuu  Watek-iube  Boiler, 
SHOWING  Stoker,  Supbrheatek  and  Superposed 

ECONOSnSER. 


to  have  ecpial  temperature  throughout  the  windings,  and  a  minimum 
voltage  between  adjacent  turns  of  the  windings.  They  are  contained 
in  cases  constructed  of  sheet  steel  electrically  we'ded. 

The  extra-high-tension  sub-station  switchgear  is  of  the  sheet-iron 
cubicle  tj'pe,  a  front  view  of  one  of  the  switchboards  beng  given  in 


interruption  of  supjjiy  to  other  feedere.     The  oil-break  switches  are 

of  the  latest  design,  of  large  breaking  capacity,  and  embodyi^all  the 

best  characteristics  of  modern  switchgear  practice.  "«   '  -1 '  ~> 

The  low-tension  direct-current  switchboards  are  of  black  enamelled 


Fig.  G. — Gknkkai.  \'iew  ok  Si 


Fig.  G.  A  detail  view  of  one  panel  is  given  in  Fig.  7.  which  shows  slate  panels  mounted  on  substantial  angle-iron  framework,  and  are 
sheet-iron  doors  o])ened  to  give  complete  access  to  the  isolating  equipped  with  the  necessary  instruments,  fuses,  switches  and  auto- 
switches  at  the  top,  and  a  tliiee-pole  oil-break  switch  at  the  botto.Mi       nuitic  circuit -breakci-s. 
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THE  HUMAN  ELEMENT  IN  FACTORIES. 

At  a  meeting  of  the  Circle  of  Scientific,  Technical  and  Trade 
Joamalists.  held  in  the  Hall  of  the  Institute  of  Journalists.  last 
Tuesday  week,  a  Paper  on  this  subject  was  read  by  Mr.  B.  S.  Rown- 
tree.  Director  of  the  Welfare  Depart  ment  of  the  Ministry  of  Mun  it  ens. 

The  Chairman  (Mr.  L.  Gaster),  in  introducing  Mr.  Rowntiee, 
remarked  that  the  unprecedented  industrial  conditions  prevailing 
during  the  war  rendered  the  welfare  movement  of  special  impor- 
tance. Masses  of  men,  women  and  chiidren  were  being  transferred 
from  their  ordinary'  vocations  to  new  work,  under  unfamiliar  condi- 
tions. Many  of  the  restrictions  which  formerly  acted  as  a  preven- 
tive of  fatigue  had  disappeared.  Apart  from  the  purely  economic 
standpoint  which  was  of  great  present  importance,  it  was  vital  in  the 
interests  of  future  generations  that  workers  should  enjoj'  reasonable 
conditions  as  regards  food,  hours  of  work,  ventilation,  lighting,  &c. 
To  such  matters  the  welfare  movement  were  paj-ing  attention.  It 
was  often  said  that  care  for  the  operator  paid  because  he  could  do 
more  work  and  do  it  tetter.  But  this  was  not  all.  He  would  rather 
emphasise  the  fact  that  attention  to  the  workers'  well-being  helped 
to  promote  a  more  cordial  spirit  letween  master  and  man,  so  that 
the  latter  cea.sed  to  regard  h'mself  as  a  mere  tool,  and  felt  that  he 
was  do.'ng  work  of  national  service. 

Mr.  Rowntree  had  a  imique  experience  of  these  problems,  and  his 
pioneering  efforts  served  as  an  excellent  introduction  to  his  work 
with  the  Ministry  of  Munitions.  As  journalists  they  could  render 
important  services  by  making  these  idea.*  more  widely  known,  and 
they  looked  to  Mr.  Rowntree  for  suggestions  as  to  how  they  could 
best  assist  the  movement. 

Mr.  Rowntree  then  proceeded  to  deliver  his  Paper  on  "  The 
Human  Element  in  Factory  Work,"  of  which  the  following  is  a  sum- 
man,-  : — 

Welfare  work  may  he  defined  as  "  the  humanising  of  industrial 
condition.s."'  There  are  many  employers  who  fully  recognise  that 
responsibility  to  workers  extends  beyond  the  Factory  Acts.  But 
others  still  regard  them  impersonally  as  dividend-producing  machines, 
readily  replaced  if  prematurely  worn  out.  Such  ideas  should  not  be 
encouraged. 

Ah  an  instance  of  the  different  spirit  that  may  be  brought  about 
by  kindly  thought  on  the  part  of  the  employer,  a  case  may  be  men- 
tioned that  occurred  in  America.  An  employer,  whose  relations 
with  his  men  ha<l  always  been  particularly  fr.endly,  had  got  into 
financial  diffiiulties.  One  day  the  men  came  to  h'm  before  baving 
work,  asking  for  an  interview.  It  turned  out  that  they  did  not  mean 
to  add  to  his  (litlicult:es  by  airing  their  own  grievances,  but  for  the 
purpo.se  of  placing  at  his  service  the  savings  they  had  accumulated 
during  past  years,  as  a  return  for  his  consideration  to  them  as 
employ/n. 

There  never  was  a  time  in  our  national  history  when  the  elimina- 
tion of  waste  was  mo.''c  imfwrlant.  Today  there  is  urgent  need  for 
evcrj'  one  of  uh  to  do  his  best  and  to  cooperate  for  the  common 
welfare. 

Not  only  adequate  wages,  but  reasonable  hours  of  work,  and  care 
for  the  conditions  in  factories  and  for  the  well-being  of  workers  in 
their  leisure  hnuni  arc  in  the  interests  of  cmi)loyer  and  cmployd  alike, 

A*  a  limt  fH«ciilinl  to  welfare  work  the  actual  wagen  received  each 
wc«k  should  be  (enough  to  Hupjwrt  life  in  comfort.  Cases  are  nict 
with  in  which  cniployers  pay  what  appears  to  be  a  good  rale  of 
waKi-»,  but  nciiially,  owing  to  delays  in  issuing  work  and  otlic- 
caUH.H,  (he  earnings  of  cniployi'-s  are  reduced  to  an  unsatisfactory 
avenii/r-  liuunv  It  is  i:r|Ually  important  that  l\u-  hours  of  work 
Hhould  tif>t  I  !■  ••xiirnive,  and  that  workers  should  have  hrisure  :muI 
o|iportiitii(y  for  n-d  ,ind  recreation.  Unless  these  conditions  can  be 
met  il  iH  hii|M'lciii  t<i  ex|M!ct  to  build  up  any  lasting  iiyslom  of  welfare 
work  ill  ft  fai  lory. 

The  Home  Ofliie  reqiiiremnnts  spec'ify  what  i.'i  the  bare  minimum 
in  rKgnril  to  the  unfcly  imd  health  of  employ^).  Welfare  work  goes  a 
iifep  (Mrthi:r  in  Ihn  direr-lion  of  encouraging  conditions  which,  while 
not  niiiinlly  pri-^i-ril  mI  by  law,  are  nevcrlhelesH  in  the  interoits  of 
employer  anil  ••mploy/-. 

In  the  old  d..v^.  H licii  iiiiliintry  was  conducted  In  small  fa(^torii'n, 
the  i-iii|iloyiT  kiiiw  Iih  workers  (icnionally  and  took  an  inlereiil   in 
Ihnir  »i-l(«rc.  Iiul   today,  with  enormoiiii  faclorii's  employing  llion 
>(  hnniU.  Ihiii  intimatn  contact  cannot  so  well  be  mnintaincd. 
It   hM  romp  niHMit  that  '' wolf  a  re  depart  iiii'nlH  "   have  \u-i-u 
■  uy  In'lor'iMi,  iinri  hunilreds  of  welfare  Niipervisriri 
'ed     iiiro  the  War  began.      The  HiatJ  of  hiii'Ii  a  di' 
"•  riigiiging  em  ploy/it  aiirl  in  Helerl  jug  iIiohc  siiilablr' 
nr.rl,  irj  Ii.iihI.  rii  vent  iifiili  .<  gric-vancpH  Hurl  CHHeM  of  dlHinisNai, 
adviie  lo  eiii|i|iiM'ni  reganliiig  the  provJHion  of  liygienie  eoiidi 


some  cases  the  efforts  of  welfare  supervisors  have  revolutionised 
conditions  in  factories,  bringing  about  greatly  improved  relations 
between  the  workers  and  the  management  and  materially  assisting 
output. 

Such  work  is  of  national  value.  Workers  will  never  be  contented 
when  they  are  asked  constantly  to  work  for  longer  hours  than  their 
physique  can  support,  when  they  are  unable  to  obtain  sufficient  and 
nourishing  food,  and  when  they  have  neither  leisure  nor  opportunitj' 
for  recreation.  There  are  many  factors  which  materially  influence 
the  operators  ;  neglect  to  provide  proper  heating  and  ventilation  or 
adequate  and  suitable  illumination  inevitably  has  a  prejudicial 
effect  on  the  work  done.  The  experience  of  the  Ministry  of  Muni- 
tions has  shown  that  the  removal  of  such  defects  has  had  a  beneficial 
influence  on  quality  and  output  of  work,  and  some  striking  figures 
have  becti  published  in  their  recent  bulletins  on  this  subject. 

Many  questions,  such  as  the  effect  of  hours  of  labour,  have  been 
studiecl  very  carefully.  There  can  be  no  doubt  that  in  connection 
with  munition  work  quite  excessive  hours  were  worked  in  the  early 
stages  of  the  war,  and  a  study  of  the  output,  week  by  week  showed 
that  actually  more  work  was  done  when  the  hours  were  reduced. 
The  tendency  now  is  to  aim  at  further  reductions,  especially  in  those 
works  where  overtime  is  habitual  ;  on  purely  economic  grounds, 
there  has  been  a  justified  and  steady  diminution  during  recent 
months.  Tests  of  fatigue  have  shown  the  marked  beneficial  effect 
of  short  pauses  for  recuperation.  It  is  now  suggested  that  the 
five-hour  shift  recommended  by  the  Home  Office  should  contain  a 
mid-way  unofficial  break  of  10  minutes  or  so,  and  it  is  believed  that 
even  this  comparatively  slight  pause  has  a  beneficial  effect. 

One  aspect  of  the  work  of  welfare  supervisore  which  is  of  special 
importance  in  the  case  of  young  persons  is  the  personal  relation 
established.  The  foreman  in  a  works  is  too  busy  to  pay  more  than 
the  briefest  attention  to  individual  workers,  and  possibly  hardly 
realises  the  effect  of  the  sudden  transition  to  imfamiliar  conditions 
in  a  vast  factory  on  a  child  fresh  from  school.  The  welfare  super- 
visor looks  after  such  cases,  ascertaining  periodically  both  from  the 
worker  and  his  immediate  superior  how  they  are  getting  on.  In 
th'S  way  a  young  worker  is  led  to  feel  that  his  existence  is  not 
entirely  forgotten,  and  that  there  is  someone  who  has  a  personal 
interest  in  his  well-being. 

Scientific  methods  of  using  labour  to  the  fullest  advantage,  with  a 
view  to  securing  the  maximum  output,  are  not  only  necessary  now. 
but  of  vital  importance  to  our  industrial  future.  The  nation  has 
never  before  experienced  such  a  period  of  industrial  pressure,  and  no 
one  can  foresee  how  serious  might  be  the  future  consequences  to  the 
physique  of  the  country  of  long-continued  severe  industrial  fatigue. 
We  must  learn  how  to  use  human  effort  in  the  most  scientific  and 
humane  -manner,  and  the  experience  now  being  gained  should  be  of 
the  utmost  value  in  time  to  come. 

Xeedloss  to  say,  good  results  can  only  be  obtained  by  steady,  per- 
sistent effort,  and  by  a  steady  campaign  of  education  both  of  em- 
ployers and  employes.  We  must  patiently  strive  to  gain  the  con- 
fidence of  the  workers  and  to  explain  how  modern  improvements  and 
scientific  methods  can  do  much  to  economise  their  labour  and  give 
quicker  and  better  results.  These  and  similar  problems  of  common 
interest  can  only  be  solved  by  clo.ser  oo-opcration,  frank  discussion 
and  more  cordial  relations  between  master  and  man.  No  mctlioil  of 
conducting  industry  is  satisfactory  which  leads  to  a  waste  of  human 
effort,  and  un'ess  workers  are  happy  andcontcn'ed  and  well,  tlicy  do 
not  and  cannot  put  forth  their  best  efforts. 
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hn 

for  III. 
Kiv. 


lions  niid  of  r  nnleeii.,  reercition  roonvi,  suilalilo  lodgingM,  ic.     Ii 


.\t  the  conclusion  of  .Mr.  Rr)wntrce's  Paper  the  Chairman  read  a 
number  of  letters  fnmi  people  who  hud  been  invited  lo  lie  present,  but 
were  iinavnidiilily  alwent.  .Amont  others.  Lord  Haldane  and  the 
Rt.  Hon.  Arthur  lleiirliTsiiii  hail  written  expn  ssiiijj  thi'ir  warm  approval 
of  the  work  of  I  lie  VVelfarr'  Di.piirl  miMit  \inclcr  Mr.  Kownlrce's  charge, 
imd  .Sir  William  bi'ver.  Sir  Kicliard  Uurliiil..'i'  iirirl  Mr.  A.  Cordon  Scl- 
fridijri.  as  emplnyers  of  laboiu'  cm  a  larjie  scale,  had  all  statr>d  their 
conviction  (U  the  imporlanre  of  care  for  the  welfare  of  em])loycs  and  of 
CHlablishing  cordial  relationn  lielween  the  management  and  the  stall'. 

.Mr.  \.  .1.  Mi'Nl>KI.I..V,  in  ]irri]iii.slng  a  vr>te  I'f  thanks,  lemarkerl  Ihnt 
their' WHH  norlilTieully  in  linrliiig  welfare  wr)rk(ii  hedone;  the  icnHiiniMe 
waH  lo  (inri  llie  welfare  wrirkrT.  II  was  nr)t  an  easy  poHilinii  to  Mil,  and 
the  Ministry  nf  MiinitioiiH  hail  liei'ii  finlunale  in  linding  Mr.  Kownlree  lo 
iMidertakr-  IIiIn  work. 

.Mr.  (liMir.iiT  Wririi),  in  sr'iimrliiii;  the  voir'  of  thanks,  said  that  A  givat 
di-il  of  I'dueatiriii  wiiuld  Im'  neir'ssiuy  in  rMinnection  with  wi'Ifarr-  work, 
both  of  Ihii  ein|)liiyr'r  iinil  llir-  r-mplriyr-d.  \t  an  instanei',  lii'  menlioneil 
the  case  nf  nil  emplnyr'r  wlir)  drvirlerl  In  improve  Iho  vi'iil  ilal  ion  nf  his 
fiulory,  and  who  put  in  an  up  Inilali'  syKli-m  fnr  this  piirpnse.  'Che 
emplnyi'H,  howevi'i,  ilid  nnl  appii'i  iud'  Ihi-  ni'w  venlilnlinii,  iinil  so  the 
vi'iililatrirH  wi're  vi-ry  hooii  nliillril  up  with  pii|H'r.  ami  lliiis  llie  limil  stage 
wan  worse  Ihiii  llir'  lirsl,  ViuirB  iii;ii  tin- employr  r  nlilriined  his  ix|H'iieiice 
by  piiHsiii^  Ihrniif^  hiti  own  works.  .At  ilir*  piesenl  rliiy,  hnwevi'r,  sons 
n^'inpInyrTH  iliil  not  pass  Ihrnii^li  llir'  works,  iiikI.  I liercforc,did  not  have 
the  siimr'  knnwli'd^i'  nf  llii'  wnrkiii^;  enndilions. 
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Mr.  A.  T.  Dale  emphasised  the  importance  of  tho  employer  mixing 
■with  his  men  and  getting  to  know  them  individually. 

Mr.  C;.  Bellhouse  (of  the  Home  Office)  thought  that  a  vast  amount 
of  education  would  be  necessary  if  the  movement  was  to  succeed.  The 
welfare  supervisor  also  required  education  before  taking  on  such  a  posi- 
tion. He  thought  that  education  on  the  part  of  employe's  was  desirable, 
because  otherwise  they  were  apt  to  look  upon  the  whole  movement  wit-h^ 
distrust  and  as  a  means  of  short-circuiting  the  trade  unions.  Lastly,  it 
was  important  that  public  opinion  should  be  formed  in  favour  of  the 
work  if  any  progress  was  to  be  made. 

Mr.  A.  P.  M.  Fleming  felt  that  there  were  two  sides  to  the  question. 
First,  there  was  the  materiali.'itic  side,  dealing  with  such  matters  as 
fatigue  in  work.  The  second  was  the  ethical  side,  which,  if  not  developed, 
led  to  employes  accepting  any  and  every  condition  of  work.  It  was 
desirable  that  welfare  work,  from  the  point  of  view  of  education,  should 
be  explained  to  boys  and  girls  in  schools  so  that  they  might  bo  brought 
to  appreciate  the  advantage-s  of  proper  conditions  of  work. 

Miss  L.  E.  P.iTTERSON  spoke  chiefly  of  visits  she  had  paid  to  munition 
actories,  during  which  she  had  been  struck  with  the  good  influence  of  the 
supervisor  over  the  employes  and  as  an  intermediary  between  the  em- 
p  oyer  and  the  employed. 

Miss  A.  A.  Smith  asked  for  an  assurance  that  welfare  work  was  not 
provided  by  deductions  from  the  wages  of  employes. 

Mr.  S.  R.  LiTTLEWooD  drew  attention  to  the  great  desirability  of  pro- 
viding amusement  and  recreation  for  employes. 

Miss  B.  O'Reilly  remarked  that  some  emploj'ers  seemed  to  make  the 
mistake  of  expecting  the  supervisors  to  be  at  the  works  during  the  same 
hours  as  the  employes.  She  knew  of  many  women  who  were  excel- 
lently fitted  for  this  class  of  work,  but  were  deterred  from  accepting  it  by 
the  fact  that  they  were  expected  to  be  at  the  works  at  seven  o'clock  in  the 
morning.  If  these  hours  were  really  necessary,  she  thought  it  would  be 
better  to  have  two  supervisors  at  half  the  salaries  and  half  the  hours. 

Mr.  RowxTREE,  in  reply,  emphasised  the  point  that  welfare  work 
should  not  be  regarded  as  charity.  It  should  be  looked  upon  as  a  duty 
for  which  no  thanks  could  be  expected,  although  such  work  was  to  the 
advantage  of  the  employe.  Education  of  the  employe  was  necessary  for 
the  results  to  be  appreciated.  Welfare  work  was  not  in  the  least  an 
attempt  to  induce  workers  to  put  up  with  unsatisfactory  conditions, or  to 
side-track  unions.  It  was  not  practicable  for  the  supervisor  to  be  pro- 
vided by  the  employes.  The  suixrvisor  was  provided  by  the  employer, 
and  should  be  regarded  simply  ps  one  official  among  others.  Any  idea  of 
philanthropy  should  be  swept  away.  It  should  be  realised  that  em- 
ployers have  responsibilities  towards  those  thej-  employ.  He  thought 
that  recreation  was  a  very  important  matter,  and  this  was  being  taken 
up  by  the  Ministry  of  Munitions,  not  with  a  view  to  provide  outside 
entertainments,  but  with  the  object  of  getting  workers  to  provide  their 
own  entertainments.  In  regard  to  the  hours  of  supervisors,  his  view  was 
that  the  hours  should  be  the  same  as  the  ordinary  office  hours,  as  the  work 
was  of  an  arduous  character.  If  the  present  movement  was  to  bear  fuit 
to  the  fullest  extent  it  was  most  important  that  a  strong  public  opinion 
should  be  formed  in  favour  of  it,  and  for  that  reason  he  hoped  the  Press 
would  give  it  their  ardent  support. 


PHYSICAL  SOCIETY, 


At  a  meeting  held  on  the  10th  inst.  at  the  Inijjerial  College  of 
Science,  Prof.  C.  V.  Boy.s,  F.R.8.,  President,  in  the  Chair,  a  Paper, 
•  entitled 

"  On  Diffusion  of  Liquids," 

was  read  by  Mr.  B.  W.  Clack,  M.Sc. 

The  Paper  contains  the  results  oi  the  experiments  described  by  the 
author  in  Proc.  Phys.  Soc.  Lond.,  XXI.,  p.  374,  1908;  XXIV., 
p.  40,  1911  ;  and  XXVIl.,  p.  56,  1914,  collected  and  recalculated 
ill  accordance  with  a  theoretical  correction  recently  coniniunieated 
by  Dr.  Griffiths  (Proc.  Phys.  Soc,  XXVIII.,  p.  255,  1916). 

It  is  found  that  in  the  solutions  employed  the  correction  is  not 
considerable,  except  in  the  case  of  the  strongest  solutions  of  KCi 
(2-7  normal),  where  it  amounts  to  6  per  cent. 

The  Paper  contains  the  corrected  theory  of  the  metliod,  and  the 
value  of  the  coefficient  of  diffusion  is  tabulated  at  dilfcreut  limiting 
concentrations  and  at  various  temperatures  ;  it  concludes  with  a 
new  method  of  calculating  the  coefficient  at  a  definite  concentration 
from  the  experimental  re.jultii,  which  appears  to  lie  more  accurate 
and  free  from  questionable  assumption.'!  than  previous  calculations  of 
a  similar  nature. 

Prof.  y.  W.  O.  Howe  asked  why  the  concentration  was  constant  at  the 
bottom  of  th(i  diffusion  tube  in  the  author's  apparatus. 

I^rof.  Bovs  thought  this  was  an  important  point.  Ho  presumed  that 
the  upper  bulb  was  sufficiently  largo  that  for  the  purposes  of  the  experi- 
ment it  could  bo  regarded  as  an  infinite  reservoir.  A  steady  state  would 
then  be  maintained  by  the  circulation  through  tbe  side 'tubes,  dilute 
solution  rising  upone  into  the  reservoir,  while  moie  concentrated  solution 
passed  down  the  other. 

Dr.  R.  ,S.  Willows  askod  why  the  coefficient  of  diffusion  was  greater 
for  strong  than  for  weak  solubions  in  the  case  of  some  salts,  while  the 
reverse  was  ( ruo  for  other  salts. 


Mr.  Clack,  in  reply  to  Dr.  Willows,  said  he  did  not  know  of  any  reason, 
but  Dr.  S.  W.  J.  Smith  had  told  him  that  that  was  what  would  bo 
expected  from  conductivity  data. 

A  Paper 

"On  the  Regularity  in  the  Distribution  of  the  Satellites  of 
Spectrum  Lines,  with  a  Note  on  the  Structure  of  the  Green  Line 
Of  Mercury,  and  Terms  of  Correction  in  Using  a  Concave  Grating," 

by  Prof.  H.  Xaoahka,  was  read,  in  the  absence  of  the  author,  by 
Prof.  J.  VV.  Nicholson. 

The  Paper  describes  a  further  development  of  the  work  done  by 
the  author  and  Mr.  Takamine  on  the  distribution  of  the  satellites  of 
the  mercury  lines.  The  apparatus  employed  was  a  Fabry-Perot 
interferometer  crossed  with  an  eshelon  or  Lummer-Gehrcke  p.'ate. 
An  account  of  the  theory  governing  the  interpretation  of  crossed 
spectra  is  given. 

It  is  shown  that  much  of  the  discord  between  the  results  of  various 
observers  of  these  satellites  is  due  to  the  unsatisfactory  nature  of  the 
principal  Ine  as  a  datum  from  which  to  define  their  positions,  and 
that  if  the  distances  be  measured  from  one  of  the  distinct  satellites 
good  agreement  is  obtained. 

If  these  separations  be  expressed  as  differences  of  wave-number, 
instead  of  wavelength,  a  remarkable  symmetry  in  their  distribution 
becomes  apparent.  For  example,  among  the  satellites  of  the  green 
line,  5,461,  can  l.e  found  three  groups  of  symmetrical  triplets,  of 
which  the  wave-number  differences  are  in  the  simple  ratios  1  :  3  :  12. 

Similar  results  are  obtained  for  other  lines,  the  principal  com- 
ponent of  X4,359  being  showm  for  the  first  time  to  consist  of  a  triplet, 
of  which  the  middle  component  is  relatively  weak. 

A  similarity  in  the  distribution  of  the  satellites  exists  for  all  the 
lines  examined,  and  certain  wave-number  intervals  are  common 
to  all. 

c        c  c 

It  is  observed  that  the  intervals  given  by  ?o>  '"7>  ind  '*=-  where 

c=0-7l,  and  I.  m,  and  n  are  whole  numbers,  are  found  among  the 
satellites  of  the  e'ght  lines  quoted  for  1=1  to  4,  ot=I  to  7,  and 
7i=\  to  7. 

The  possible  orig'n  of  satellites  is  discussed  in  the  light  of  the 
Zeeman  and  Stark  effects,  the  magnetic  or  electric  fields  being 
electronic  in  origin,  and  many  of  the  results  are  shown  to  be  con- 
sistent with  Voigt's  theory  of  the  vibrations  of  electrons  in  an 
isotiopic,  quasi-elastic,  electric  field.  The  suggested  explanations 
can  only  be  tentative  as  yet,  pending  further  development  of  our 
knowledge  of  the  theory  of  the  Zeeman  effect,  and  the  extenson  of 
Sir  J.  J.  Thomson's  work  on  positive  raj-s  to  a  larger  number  of 
substances. 

The  second  part  of  the  Paper  consists  of  a  mathematical  investi- 
gation of  terms  of  correction  in  the  theory  of  large-sized  concave 
gratings,  which  prevent  the  theoretical  resolving  power  from  being 
realised  in  practice. 

Dr.  H.  S.  Allen  thought  the  Paper  contained  many  interesting  and 
important  points.  That  simple  numerical  relationships  had  been  shown 
to  hold  for  the  separations  of  the  satellites  was  likely  to  prove  very 
helpful  to  those  who  were  trying  to  solve  the  constitution  of  the  atom. 
He  was  interested  in  the  discussion  of  the  part  which  might  hd  played  by 
the  magnetic  fields  of  atomic  origin  in  these  phenomena.  He  had  him- 
self held  this  idea  for  some  time. 

Dr.  R.  S.  Willows  did  not  quite  understand  the  statement  made  at  the 
beginning  of  the  Paper  that  there  was.  as  yet.  no  observations  of  the  effect 
of  an  electric  field  on  the  satellites,  in  view  of  the  experiments  of  Stark, 
Lo  iSurdo  and  others. 

Prof.  Nicholson,  in  reply,  said  he  presumed  the  statement  was  in- 
tended to  refer  to  the  mercury  sateUites  only. 


Calculation  of  Constant  in  Planck's  Radiation  Equation.— 

In  a  recent  "  Hullctiii  "'  issued  by  tlie  Bureau  of  Standards, 
Mr.  J.  H.  Dellinger  discu.sses  the  determination  of  tlu^  constant 
in  Planck's  radiation  ecjuation  for  the  black  body.  This 
equation  takes  the  form  J=c, '/^e'^^/^— ",  where  J  is  the 
intensity  of  radiation,  as  a  fimction  of  the  wave-length  A,  at  a 
constant  temperature  0.  The  constant  Cj  merely  gives  the 
-scale  of  the  ordinates,  but  c.^  affects  the  shape  of  the  curve,  and 
should,  therefore,  be  determined  with  precision.  Hitherto  c, 
has  usually  been  determined  by  graphical  means.  In  this 
Paper  a  mathematical  discussion  is  presented,  showing  how 
equations  for  determining  c^  can  be  easily  evolved.  The 
method  has  the  advantage  that  departures  from  the  Planck 
law  are  verv  distiinilv  indicated. 
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A  PHASE  OF  THE  SHIPPING  PROBLEM, 
AND  ITS  SOLUTION. 

According  to  the  "  Observer "  the  whole  problem  of 
shipping  at  the  present  time  is  to  make  55  ships  do  the 
work  of  every  100.  the  remaining  45  being  used  for  war 
purposes.  With  equal  truth  it  may  be  said  that  many  are 
of  the  opinion  that  the  whole  problem  of  the  shipper  at  the 
present  time  appears  to  be  that  of  making  one  ship  earn  as 
much  dividend  as  that  which,  in  pre-war  days,  was  earned 
bv,  shall  we  say,  five  ships.  A  perusal  of  the  annual  reports 
of  many  of  the  shipping  companies  leads  us  to  the  conclusion 
that  the  legislature  is  at  fault ;  but,  apart  from  the  Excess 
Profits  Tax,  as  far  as  v/e  are  aware,  no  steps  have  been  tak-  n 
to  lunit  the  profits  of  these  concerns.  Faced  with  the  likeh- 
hood  of  foodstuffs  rising  to  famine  prices  it  surely  is  the 
first  duty  of  the  State  in  sach  cases  to  limit  the  profits. 

It  is  not  with  limitation  of  profits  that  we  propose  to  deal 
in  this  article.  Let  not  the  reader  imagine,  however,  that 
confiscation  of  profits  falls  outside  the  legitimate  business  of 
Parliament.  None  but  the  foolish  will  assert  that  it  is  more 
harsh  of  the  State  to  confiscate  the  excess  profits  made  by 
the  subject  than  it  is  for  the  State  to  compel  the  subject  to 
engage  on  an  enterprise  which  to  him,  mav  appear  to  be 
profitless,  and  which  may,  or  mav  not,  be  congenial  to  him. 
Although  we  are  not  prepared  to  deal  with  either  question, 
we  are,  nevertheless,  strongly  of  the  opinion  that  all  those 
who,  at  this  time,  are  privileged  to  follow  peaceful  pursuits 
at  home,  or  to  earn  big  dividends  as  a  result  of  the  war, 
should  pay  heavily  for  the  privilege. 

It  is  on  a  mischievous  suggestion  in  connection  with  the 
shipping  problem,  or,  rather,  in  connection  with  one  phase 
of  the  shipping  problem  that  we  wish  to  comment.  In  a 
recent  interview  with  a  representative  of  our  contemporary, 
Sir  Norman  Hill,  secretary  of  the  Liverpool  Steamship 
Owners'  Association  and  manager  of  the  War  Risks  Associa- 
tion, made  a  suggestion  which,  if  acted  upon,  would  make 
it  impossible  for  this  countrv  effectively  to  compete  either 
with  America  or  (iermaiiy  for  many  years  to  come. 

After  commenting  on  matters  which  are  common  to  peace 
as  well  as  to  war,  Sir  Norman  says  :  "  AVe  now  come  to  .  .  . 
the  time  occupied  in  discharging  cargoes.  This  is  all- 
important,  and  everything  must  be  done  that  can  be  done 
to  shorten  it.  If  you  have  only  55  ships  to  do  the  work  of 
KM),  it  is  obvious  that  you  must  use  labour  very  freely  to  get 
the  cargoes  out  and  get  them  distributed.  You  cannot  in- 
ciea.se  the  number  of  your  sliips,  but  by  using  labour  freely 
vou  can  save  time,  and  saving  time  means  more  cargoes." 
\Vf  agree  with  Sir  Norman  tliat  everytliing  must  be  done 
I  hilt  can  be  done  to  shorten  the  time  occupied  in  di.scliarging. 
and  that  .saving  time  means  more  cargoes  in  a  given  time, 
lint  our  powers  of  perception  must  be  less  keen  tlian  his,  for 
wi'  confess  tliat  we  are  coinpietely  at  u  lo.ss  to  uiideistand 
how  using  iiianiiiil  hiboiir  very  freely  is  going  to  expedite  the 
ilischnrging  and  (list  rihiiting  of  cargoes,  I  lad  we  l)een  asked 
\\r  slionhl  have  answered  einiiliiiliciiiiy  and  without  hesita- 
lion  that  the  free  u.se  of  nuinnal  hihoiir  would  tend  to  retard 
I  111'  rapid  handling  of  cargoes.  The  tiiidi  of  the  matter  is 
I  liat  il  woiiKl  be  iiniiossible  for  man  to  th-vise  a  less  edicient 

Ihod  than  Ihc  inamial  iiielliod,  and  to  talk  of  expediting 

the  handling  of  mnterials  by  using  labour  freely  is  to  over- 
lalr  mans  capabilities.     Tin'  inaniial  nirlhod  was  practised 
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bv  the  ancients.  It  is  the  .slowest,  the  most  expensive  and 
the  most  dangerous  of  all  tlu^  methods  known  to  man,  and  is 
largely  used  in  this  country.  Manual  methods  are  dan- 
gerous in  so  far  as  they  call  for  the  employment  of  unskilled 
men  in  considerable  nmnbers.  As  long  as  such  men  do  not 
organise,  and  as  long  as  they  represent  a  small  percentage  of 
the  total  population,  their  presence  is  of  little  consequence 
to  the  communitv.  When  organised,  they  are  in  a  position 
to  cripple  all  our  industries.  The  umest  of  the  transport 
workers  in  recent  years  should  of  itself  be  sufHcient  to  make 
every  right-thinking  man  and  woman  look  forward  to  the 
time  when  the  mimber  of  men  engaged  on  transport  work 
will  be  very  materially  reduced. 

Now  the  only  way  of  reducing  the  number  of  transport 
workers  is  to  use  machinery — cranes,  conveyors,  elevators, 
runways  and  the  like — and  to  use  it  lavishly.  In  order  to 
secure  maximum  economy  the  machinery  must  be  electri- 
cally-driven, the  electrical  energy  being  purchased  in  bulk 
whenever  possible,  as  dock  sites  are,  or  should  be,  far  too 
valuable  to  be  used  in  part  for  the  purpose  of  accommodat- 
ing small  and  inefficient  power  stations.  xVn  electric  motor 
of  1  horse-power  output  continuously  employed  on  the 
mechanical  handling  of  materials  will  do  the  work  of  30  men. 
If,  therefore,  motors  of,sav,  400  h.p.  are  used  effective^  for 
the  purpose  of  discharging  cargo  the  man-power  equivalent 
is  12,000.  Worked  at  a  load-factor  of  one-half,  such  motors 
could  discharge  40  tons  of  cargo  per  minute,  or  16,000  tons 
per  day  of  8  hours.  Furthermore,  when  there  were  no 
cargoes  to  discharge  it  would  not  be  necessary  to  refuse 
employment  to  a  considerable  body  of  men.  Bearing  in 
mind  the  existing  accommodation  at  our  ports  it  will  be 
readily  seen  that  when  the  problem  of  mechanical  handling 
is  tackled  in  earnest,  as  it  has  been  tackled  in  Germany  and 
in  America,  a  vastly  increased  tonnage  can  be  handled. 

There  is  nothing  novel  in  the  idea.       Engineers  at  home 
were  busily  engaged  in  disciusing  the  suitability  of  electricity 
as  a  motive  power  for  cargo-handling  appliances  some  3'ears 
after  the  principal  ports  in  Germany  were  fully  equipped 
with  electrically-driven  appliances.     We  venture  to  say  that 
few  of  our  readers  have  any  idea  as  to  how  fully  the  Germans 
realise  the  importance  of  lavish  crane  equipment  for  the 
rapid  loading  and  discharging  of  cargo.     E!.  ewhere  we  give 
an  illustration  of  one  of  the  quays  at  Hamburg,  and  on  this 
quay  alone  there  are  more  electric  cranes  than  at  most  of 
our  principal  ports.     It  should  be  mentioned  that  the  photo- 
graph was  taken  more  than  10  years  ago,  and  that  the  equip- 
ment had  at  that  time  been  in  full  operation  for  some  years. 
The  rapid  discharging  of  cargo  can  only  be  effected  by  the 
close  co-operation  of  the  shipper,  the  dock  and  railway  com- 
pany, the  naval  architect  and  the  mechanical  and  electrical 
engineer.     It  is  likely  that  the  lavish  use  of  mechanical 
appliances  will  necessitate  certain  radical  alterations  in  the 
construction  of  ships.     For  instance,  the  decks  of  modern 
ore-caitying  steamers  are  removable  practically  from  end  to 
end  of  the  ships,  and  the  holds  are  free  of  all  obstructions 
likely  to  limit  the  radius  of  action  of  the  grabs.     From  eight 
such  boats  70,000  tons  of  ore  have  been  unloaded  in  20  hours 
at  a  cost  of  about  Id.  per  ton  for  current.     The  last  figure 
indicates  the  extent  to  which  the  human  element  has  been 
eliminated  in  the  mechanical  handling  of  mateiial. 

After  the  recent  "  Jaiiu's  Forrest  "Lecture,  in  which,  as 
our  readers  will  rcnu'mber,  Sir  Joiix  Pur.ser  Griffith  ad- 
vocated the  use  of  mechanical  appliances  for  the  rapid  dis- 
charging of  I'argoes.  it  comes  as  a  shock  to  us  to  find  that 
there  are  people  in  high  places  who  hold  that  cargoes  should 
be  disciiarg  d  by  using  labour  "  very  [icdy."  Had  Sir  Nor- 
man Hill'.s  suggestion  to  be  adopted  we  should  find  our- 


selves, when  peace  was  declared,  using  our  labour  freely  on 
non-productive  work.  It  needs  no  argmnent — and  such 
being  the  case  we  shall  advance  no  argmnent — to  prove  that 
a  rapid  recovery  necessitates  the  employment  of  a  maximum 
number  of  hands  on  productive  work.  By  displaying  ele- 
mentary common  sense  more  than  10  years  before  war  was 
declared,  our  enemies  will  be  in  a  position,  after  the  war,  to 
employ  their  labour  freely  on  such  work,  and  to  our  detri- 
ment. 

THE  "  GERMAN  WAY  "  OF  LOADING  AND  DISCHARGING 
CARGO. 

BY    H.    H.    EROUGHTOX. 
Sitminanj. — ^A  brief  desoription  is  given  of  a  modem  crane  installation 
for  the  loading  and  discharging  of  cargo  at  Hamburg. 


Within  the  last  five  years  it  was  the  common  practice  lo 
ludoad  grain  at  an  important  port  in  the  British  Isles  by  the 
"  bucket-and-shovel  "  method  with  the  assistance  of  a  hand 
winch.  For  all  we  know  to  the  contrary,  grain  is  so  unloiidcd 
even  to  this  day  at  the  port  in  question,  and  some  say  that  we 
shall  soon  be  paymg  a  shillbg  or  more  for  a  loaf  of  bread. 
During  the  week  we  read  that  boats  are  bemg  held  up  at  the 
ports  for  28  days  owmg  to  congestion.  To  remedy  the  evil 
the  proposal  has  been  made  to  employ  manual  labour  "  very 
freely  "  at  the  docks,  and  this  at  a  time  when  there  is  oiher 
work — work  which  imperatively  demands  manual  labour — 
waitma  to  be  done.     Our  leaders  ;,ell  us  that  we  are  spending 


(^KAXE  Installation  on  one  of  tub  Quays  .vr  HambcEC. 

close  upon  six  millions  a  day  on  the  war.  Of  this  sum,  a  con- 
siderable percentage  is  the  price  we  are  paying,  and  which  we 
richly  deserve  to  pay,  for  our  inefficiency.  In  the  last  issue 
of  tlie  "•  Panama  Canal  Record  "  there  is  a  note  to  the  effect 
that  at  t'ristobal  400  tons  of  coal  were  loaded  into  a  vessel 
in  38  minutes,  and  on  another  occasion  50  tons  of  coal  were  put 
on  board  in  3i  minutes. 

After  this  country  had  been  at  war  for  more  than  two  years 
the  inij)ortance  of  "the  mechanical  handling  of  inaterials  was 
olHcially  recognised.  In  the  hope  that  someone  in  aiithoniy 
will  lieiK'fit  by  the  lesson  whicii  ifc  teaches  and,  having  lienefifced, 
will  see  that' the  country  beiudits,  we  propose  to  give  a  brief 
desci'ipiion  of  the  German  way  of  loading  and  discharging 
cargo.  There  are  those  who  in  these  days  believe  that 
everything  German  is  bad.  To  such  people  we  would  say  that, 
good  or  bad,  we  have  already  been  compelled  to  adopt  many 
of  them,  and  that  in  the  future  it  will  be  necessary  for  us  to 
:',dopt  many  more  of  them  if  we  desire  to  prcsper. 

Apart  f  r(un  the  many  heavy  cranes  in  use,  no  less  than  225., 
2.1-  and  3-ton  semi-portal  cranes  haiVe  been  inst-alled  by  the 
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Hamburg  Harbmii-  Board  at  the  Oswald,  America  and  Kuh- 
warder  Quavs.  A  striking  view  of  the  Kuhwarder  Quay  is 
yiven  in  the  acconij)anyiD.g  illustration. 

The  cranes  at  the  America  Quay  are  capable  of  lifting  a  load 
of  2-5  tons  at  a  fixed  radius  of  36  ft.,  the  height  of  lilt  being 
75  ft.     The  lifting  speeds  are  : — 

2i-ton  load  at   133  ft.  permmute. 

li  „  228 

I         , 320 

Xo-load  at     344  „ 

The  lifting  mechanism  consists  of  a  35  h.p.  motor,  geared 
through  an  enclosed  single-reduction  cut  spur  gear  (8  to  1)  io 
a  grooved  barrel,  and  the  load  is  lifted  on  one  part  of  rope. 
An  electromechanical  brake  with  hand  release  is  fitted  to  the 
extended  motor  spLiidle.  Under  full  load  the  slewing  speed, 
measured  at  the  jib-head,  is  394  ft.  per  minute.  The  mecha- 
nism consist*  of  a  5  h.p.  motor  and  double-reduction  gearing. 
A  multiple-threaded  worm  gear  is  used  for  the  first  reduction. 

When  20  of  the  cranes  are  at  work  the  power  house  is  loaded 
with  an  average  of  about  3-3  kw.  per  crane  ;  from  this  will  be 
seen  the  effect  of  tlje  diversity  factor  in  a  large  electric  crane 
installation.  Tests  have  shown  the  energy  consumption  for 
loading  and  unloading  ships  to  be  as  shown  in  the  following 
table  : — 

Energy  Consumption  of  Wharf  Cranes. 


Load, 

Watt-hours,  uoloading. 

Watt-hours,  loading. 

Lift,  49-2  ft.      Lift,  26-2  ft. 

Lift,  49-2  ft. 

Lift,  26-2  ft. 

•i                    70-5          1           550 
li                  12.-,  !i                     84-7 
2J                 l:"-2                  123-5 

60-2 
94-7 
132-3 

47-3 
612 
73-1 

The  134  cranes  at  the  Kuhwarder  Quay  are  capable  of 
handling  loads  up  to  3  tons  in  weight  at  a  radius  which  is 
variable  from  26  It.  to  36  ft.  The  lilting  speed  ur.der  lull  load 
is  158  ft.  per  minute,  ard  197  ft.  per  minute  a;^  half  load.  A 
•10  H.p.  motor  is  used  for  driving  the  lifting  meclianism,  and  is 
gi-aii-d  io  I  ill-  barrel  ihrou};h  an  M  to  1  cu,  spur  gear.  Measured 
r.'.  the  jib-head  the  full-load  slewing  speed  is  390  ft.  ])er  minute, 
a"d  the  mechanism  is  driven  by  a  5  h.p.  motor. 

Shoriiy  after  the  cranes  were  erected  the  energy  consumption 
waH  carefully  measured  for  the  following  cycle  of  operations  :  - 
(a)  Lifting  the  load  49-2  ft.  to  the  top  position. 
(t)  Slewing  under  load  through  HO  deg. 
(c)  Lowering  the  load  to  the  quay, 
(rf)  Lifting  the  empty  jiook  to  the  top  position. 
(e)  SU-wjng  beck  through  140  deg. 
(/)  Lowering  the  empty  hook  to  the  initial  position. 
A  summary  of  the  results  of  the  tests  is  given  below  : 

Knergy  Conmviplion  of  Wliarf  Cranes. 
Ixiod.totM. 


Actual  watt-houra 
Twr  cycle. 


Specified  watt-houra 
per  cycle. 


\\r, 


no 
III 


When  thi-  rraiK-M  hud  been  in  use  some  time  it  is  said  iiiat 
s.ill  lowiT  figiirr.H  were  ob.iiinefj,  Jf  we  take  the  cost  ot  curn-nt 
tu  \i\  per  unit,  it  will  I).,  (,,.,.11  ;l„u  when  the  cranes  ure  working 
at  thnr  rated  load  ih..  cmi  of  current  amounts  to  0-06Td.  pci 
Ion  of  mnteriiil  loadi-d. 

In  irmduding,  Ijii-  writer  would  observ  Ilia!,  he  has  no 
intention  o(  iidvertixinK  craiies  of  enemy  nianufucluiv.  As 
eviryone  who  linx  otudied  the  suliject  will' admit,  HriiiHli-biill, 
dork  cranes  i-mbodving  many  improvemmtH  are  avaihiliir, 
and  llnwr  uf  iih  far  ali.-,.d  of  th..  (iernian  dock  <  nine  d-seribrd 
nbr.vc  UM  tli>'  Iftll^r.  at  thr  tinn-  of  its  introduetion,  was  alinid 
o(  the  hydraolic  or  Hleam  cru-ie.  And  we  urge  railway  h-kI 
dock  coinpanica  to  ttw  sm  h  cranes  hvighhj. 


MR.  J.  K.  STOTHERT'S  ADDRESS  TO  THE  SCOTTISH. 
LOCAL  SECTION  OF  THE  I.E.E.' 

At  the  ojcn'ng  rcecting  for  the  current  soaaion  ho!d  at  Glaogow 
on  Nov.  14th,  Mr.  J.  K.  Sfothort,  chairman,  delivered  an  intcrcating 
inaugural  address  on  "  Aftcr-thoWar  Problems."  Ho  said  that  in 
the  work  which  had  keen  done  in  comiection  with  the  production  of 
shell  and  explosives  great  credit  was  due  to  central-station  onginocrs 
for  what  they  had  done  to  meet  tlie  requirements  of  munition 
factories.  When  peace  and  normal  conditions  again  provaii,  electric 
jKjwer  installations  should  be  brought  into  the  service  of  the  people 
of  the  country  without  going  through  the  vicissitude"  in  capitalisa- 
tion that  characterised  th'S  development  in  the  past.  Technical 
developments  had  been  ma-nly  in  detail,  but  the  obvious  necessity 
to  economise  fuel  was  leading  to  refinements  in  the  steam  utilisation 
plant,  and  experiments  were  about  to  be  made  with  stage  reheating 
in  steam  turbines  with  which  the  honoured  name  of  Ferranti  was 
associated.  The  improvements  in  the  application  of  liquid  and 
gaseous  fuel  were  under  consideration.  Mcchanicr.l  firing,  largo 
steam  generating  units  and  mechanical  appliances  for  convcyirg  tho 
coal  from  railway  truck  or  ship  right  into  the  furnace  without  manual 
labour,  and  conveying  tho  ashes  to  the  dump,  mechanically  or  pneu- 
matically were  effecting  economics  of  space  iind  cost  of  building. 

In  connection  with  after-war  problems  the  protection  of  our 
industries  from  competition  with  enemy  and  neutral  nations  did  not 
go  to  the  root  of  the  matter.  Trade  pro'.cotion  should,  however,  be 
treated  as  free  from  political  bias,  as  the  Army  or  the  Navy.  This 
war  wa.T  sweeping  away  prewar  conceptions  of  th'ngs.  Tho  old  days 
of  indiference  and  apa'hy  were  gone  for  ever.  The  first  thing  to 
which  they  had  to  apply  the  r  minds  war,  tho  subject  of  education. 
The  cast-iron  ru'o,  of  the  Board  schools,  herding  large  numbers  of 
children  into  a  schoolroom  under  the  supervision  of  a  single  teacher, 
and  trying  to  mould  them  all  to  one  standard  on  a  sot  of  rules  laid 
down  by  Whitehall  was  not  the  best  way  to  get  tho  best  results  out 
of  tho  future  citizens  of  the  Empire.  Neither  would  tho  system  of 
tho  English  public  schools  spending  so  much  timo  in  acquiring  tl.o 
dead  languages,  moot  the  new  situation.  The  numbers  in  tho  classes 
in  the  elementary  schools  would  have  .to  be  reduced.  In  tho  higher 
grade  and  public  schools  of  England  the  methods  would  have  to  to 
more  intensive  and  tho  State  will  have  to  take  a  hand  in  the  care  and 
education  of  what  wa.ci  tho  prcc-ous  ivc/o:'.;^!  of  adolescents  between 
the  ages  of  14  and,  say,  17. 

With  regard  to  tho  questions  of  tc  hnica!  education  and  appren- 
ticeship, at  one  time  tho  trade  un'ons  endeavoured  to  limit  the 
number  of  apprentices,  whi'e  the  masters,  .as  a  ru'c,  did  not  gi\o 
sufficient  attention  to  the  education  and  technical  tra'ning  of  the 
apprentices  under  tho'r  caio.  The  trade  unions  would  come  to  see 
that  the  restriction  of  tho  numl  o"B  of  approntites  would  to  a  fatal 
jiolicy  ;  and  tho  masters  must  sec  thftt  more  care  and  more  tra'ning 
were  necessary  to  make  apprentices  into  skilled  workmen. 

In  one  works  in  the  Glasgow  district  salaried  men  wore  employed 
whose  sole  duty  it  was  to  teach  tho  apprentices,  and  it  had  toon 
found  that  this  was  beneficial,  both  to  tho  apprentice  and 
to  tho  employers.  Technical  training  and  tlu!  apprentice 
system  might  have  to  be  taken  in  charge  by  a  central  authority. 
When  and  how  was  technical  education  to  be  applied  ?  Wore  tho 
ycniths  to  work  from  half-past  6  till  half-past  5  and  then  go  to  their 
c\cning  schools,  jaded,  tired  and  weary  V  Wore  those  youths  to 
work  in  ])airH  and  thus  bo  allowed  so  many  days  a  week  to  work  in 
I  111'  shop  and  the  remainder  of  tho  time  to  work  at  tho  college  ?  Wore 
they  to  work  so  many  years  at  the  bench  and  so  many  years  at 
college  ?  Were  they  to  work  in  the  summer  at  the  bench  and  the 
winter  at  the  college  ?  For  some  classei  of  apprentices  one  system 
was  tho  better,  and  for  another  class  another  was  the  Letter.  The 
J'araday  House  system  of  a  fom-  or  five  yc-ars'  apprentico.'Jup--the 
firs!  year  at  tho  terhnical  col'ege,  the  next  year  with  an  affiliated 
eolunany,  tho  third  year  again  at  college,  and  the  fourth  and  fifth 
year.i  in  the  simps,  had  worked  wo'l. 

With  i'(^ference  to  researcli  and  experiment,  no  longer  must  each 
linn  light  entirely  for  itself:  no  longc^r  must  they  kccj)  their  own 
ex| crinuiiitH  and  research  secret  for  their  own  individual  benefits; 
but  tlie-e  miiHl  be  a  freer  interchange  of  vows,  a  freer  disclosure  of 
resullH,  or  iiHsociations  in  the  vnr'oiis  trades  ho  that  their  research 
could  be  combined  and  the  results  of  th-s  research  made  mulua'. 
Any  Imnineii  uhieli  iefu';eil  to  a-t  in  this  eooiierative  way  would  bu 
uv.'.idjng  a  public  duly.  The  l.K.K.  wa.i  fully  alive  to  Ih's.  It  had 
n  Heneiireh  ('(imniittee  cif  its  own.  which  was  working  in  conjunction 
with  llie  C'onnnittce  of  llie  I'rivy  Coinu-il  and  other  bodies. 

II  liiiH  been  said  thai  all  wcnllh  was  the  resiill  of  1mIii>hi-.  II  would 
bo  truer  to  say  thai  woaltli  was  tho  j-osult  of  well  directed  labour. 

»  Abstract. 
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With  a  million  men  gone,  iUid  two  mill-'om  cripplod,  their  j  owci  of 
produ-tion  would  kc  lossriu'  1,  ;uid  they  would  need  all  the  brains 
and  labour — skilled,  semiskilled  or  unskilled — available  to  keep  our 
place  in  the  world,  and  if  wo  a'c  to  comyc'e  with  neutral  nations 
wh'ch  h^vc  keen  making  h;iy  whi'c  we  fight,  r.nd  whooc  population 
ha.s  not  keen  dim'niohed  in  Ihe  way  that  hao  hapj  ene  1  w^th  kolli- 
gcrentG.  How  were  we  going  to  get  over  that  ?  They  muGt  root  from 
the  ni'nds  of  the  workers  Iho  fnllaeious  thcorj'  that  the  rcrtriction 
of  output  increased  the  wo^'llh  of  the  nation  by  creating  a  scarcity 
in  eommoditei.  They  must  have  cvcy  jossible  labour-saving 
appliance  which  would  tend  to  cheapen  nvmufaoture.  Capital  and 
Labour  must  work  hand  in  hand  with  neither  avaric.'ous  employers 
nor  unreasonable  workmen.  Some  people  might  think  that  the 
problem  of  a  better  undeRitanding  between  employe -.;  VAtd  employed 
was  a'most  unsohab'e,  but  «hen  both  s'dai  are  working  with  sing'e- 
ncs"!  of  aim  mattc7:i  could  adju  it  themr.clv.  s  and  difficultic;  disappear. 
Over  3,000  reprtsentativc;:.  of  the  mining  industry  mot  in  London 
laat  month  and  had  unanimously  adopted  a  resolution  to  do  everything 
in  the'r  power  to  secure  an  incease  in  the  output  of  coal.  He  had 
heard  since  preparing  h's  address  that  an  association  of  the  em- 
ploye's and  workmen's  representatives  had  keen  formed  to  taok'o 
labour  problems  after  the  war.  The  general  opinion  of  the  country 
wa'i  that  somcth'iig  should  be  done  by  which  new  industries  may 
spring  up  to  employ  our  population  in  the  manufacture  of  artic'oj 
which  m'ght  as  well  be  made  in  this  country. 

Eevc~ting  aga'n  to  the  qucrtion  of  education  and  languages. 
Business  men  trading  in  fore'gn  marke'.s  should,  either  them^eh'ci 
or  through  their  agcntJ,  have  a  knowledge  of  the  language  and  of  the 
national  charactor'stics  and  business  customs  of  the^e  countries  in 
which  they  wished  to  cstabksh  themselvei.  A  great  deal  of  their 
lagging  behind  other  countries  had  been  the  result  of  Govern  iient 
legislation.  They  iememke"ed  the  electric  lighting  acts  of  the 
oightico.  Difficultio5  had  keen  created  in  high-tension  trans- 
m'ason  by  the  Post  Office  and  Board  of  Trade  rules.  Tbcy 
had  in  Glasgow  an  excellent  system  of  electric  trams  ;  in  the 
cocond  City  of  the  Empire  they  had  not  a  single  electric  train.  Pait 
of  the  present  Government's  programmo  was  to  facilitate  finr.iicc 
lor  trade  purposes,  but  uiilcjs  thoy  went  on  courageous  lines  no 
amount  of  reawakened  o.icrgy,  no  amount  of  organisation,  no 
rc-doubling  of  the  industry  of  workers,  or  increased  output  would 
be  of  much  use.  He  did  not  think  any  of  these  results,  however, 
wou'd  be  attained  until  a  Ministry  of  Commerce  was  established. 
He  know  from  agents  in  fore'gn  countries  that  the  routine  necessary 
to  got  information  from  the  Foreign  Office  souietmies  took  at  least 
two  years.  wh''e  foreigners  could  get  the  same  information  which 
would  enable  them  to  grab  the  order  against  ourselves  in  two  days. 

Th'S  Min'Stryof  Commerce  would  not  poach  on  the  prcce'vesof  the 
Board  of  Trade  and  the  Foreign  Office,  but  it  should  ta'ie  in  hand  the 
housing  of  the  workc's,  and  thus  encroach  upon  the  dut'es  of  the 
Local  Government  Board,  or  at  all  events,  work  hand  in  hand  with 
this  merit oriou;  department.  Tho  root  of  much  industrial  unrest 
and  discontent  was  plant  e  J  in  the  fertile  .soil  of  bad  housing  and 
m'serable  environment.  Employers  of  labour  whi  wou'd,  in  con- 
junction with  the  Government  and  local  authorities,  look  after  tho 
housing  of  their  workpeople  would  attract  a  better  o'ass  of  workmen. 
This  subject  was  one  of  the  most  important,  if  not  the  most  important 
that  confronted  them  in  their  desire  to  rear  a  new  B  -itain. 


CORRESPONDENCE. 


SHOULD  REVIEWS  OF  BOOKS  BE  SIGNED  < 

TO   THE   EDITOK.'J    OF   THE   ELECTRICIAN. 

As  the  reviewer  of  Prof.  Kapp's  book,  I  am  .surprised  and 
sorry  to  see  ihat  the  few  points  of  adverse  criticism  which  I 
ventured  to  make  have  caused  liiin  so  much  annoyance  thai 
he  hasfeltcon.strained.to  ])ut)lish  a  letter  accusing  the  reviewer 
of  malevolence.  He  will  be  surprised  to  learn  that  I  nearly 
declined  to  undertake  the  review  because  of  a.ssociations 
ter.dinf;  tr  bias  me  iii  favour  of  the  author,  and  that  it  was 
because  of  lliesc  associations  that  the  review  was  unsigned. 
You  yourself,  Sir,  have  dealt  with  the  subject  of  signed  versus 
unsigned  reviews,  but  I  sliould  like  to  refer  to  the  c.xamples 
(liven  us  a  ])roof  of  niy  want  of  benevolence.  I  said  : 
•■  Alllwiitili  0)1  l/ie  whole  l/ir  f.i/iiibols  Dscd  ihrotifjlmit  the  book 
(ipjwnr  In  he  wdl  rhosni.  the  author  could  surely  jiavc  found  for 
cross-section  a  more  suitable  symbol  than  the  initial  letter  of 
its  German   equivalent,   "  cjuersclniitt," ''     Again:    ''Instead 


of  the  usual  log,„c  and  log,)-,  the  author  employs  the  (ierniau 
symbols  hjr  and  liir,  which,  while  certainly  f  referable  from  the 
compositor's  point  of  view  [the  italics  are  new],  are  bewildering 
to  till'  English  reader,  who  feels  templed  to  cancel  the  /  and  n 
with  the  length  and  number  of  turns  on  the  other  side  of  the 

equa'^ion.     For  example,  Prof.  Kapp  would  write  t-  instead 

,    Inr  „     ^      ^.  ''"■ 

of  , .       To  this  the  author  savs  :  "  These  svmbols  are  used 

by  Continental  scientists.  The  benevolent  critic,  if  he  thoughc 
il;  worth  while  to  allude  to  so  small  a  matter  at  all,  would  have 
disctissed  the  question  whether  such  symbols  are  preferable 
to  the  English  symbols  or  the  reverse.  Your  reviewer  simply 
alludes  to  their  German  origin."  [The  italics  are  mine.]  Whether 
the  choice  of  symbols  is  "  so  sm.'vll  a  matter,"  whether  any 
fuller  discussion  of  the  question  would  be  in  place  in  the 
review,  whether  Prof.  Kapp  is  speaking  accurately  wh^ii  he 
says  that  "  I  simply  allude  to  their  German  origin,"  and, 
finally,  whether  the  sentences  quoted  are  a  proof  of  malevo- 
lence, I  leave  the  reader  to  judge. 

Again,  the  author  says  :  "  There  is  a  misprint,  a  sine  having 
been  put  where  a  cosine  ought  to  stand.  The  benevolenb 
reviewer  would  have  drawn  attention  to  the  misprint."  I 
reproduce  here  the  portion  of  page  177  referred  to,  together 
with  the  necessary  corrections  : — 
,„  Idxcosa  I  .  ., 
dF= 77i =fT,  s\r.ad(a  i&vji) 


b-  b-' 

la  cos  ada 
b^  cos^a 

=  -  sin  a  fa 
a 

= :/(sLn  a) 

a 


[for  sin  read  cos^ 
[for  la  read  /«] 
[for  sin  read  cos] 
[for  —  read  -H] 


Now,  although  calling  all  this  a  "  misprint  "  might  be 
regarded  as  a  proof  of  benevolence  and  tact,  it  would  certainly 
be  no  proof  of  ho'^esty  or  truthfulness.     I  called  it  a  muddle. 

Nov.  18.  The  Reviewer. 


FINAL-GRADE  CLASSED  IN  "  ELECTRICAL 
INSTALLATION  W^ORK." 

TO    THE    EDITORS    OF   THE    ELECTRICIAN. 

■  My  address  had  nothing  to  do  with  final-grade  classes,  which 
were  only  alluded  to  to  disanguish  them  from  trade  classes. 

I  disagree  with  Messrs.  Lundberg  &  Sons  about  demand  and 
supplv.  Principals  of  polyteclmics  tell  me  that  they  are  quiie 
readv  to  provide  the  classes  if  the  students  are  forthcoming. 
The  ball  is  now  with  the  emjjloyers. 

London,  Nov.  14.  "  A.  P.  Trotter. 


"SUMMATION    WATT'    CAPACITY    OF    FIELD 
RHEOSTATS  AND  THE  LIKE. 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

I  think  Mr.  Booihman  and  I  are  really  talking  about  two 
difi'event  thirgs.  I  do  not  dcn.y  that  his  foiiuuhe  give  accurate 
resuLs  of  the  summation  watts  as  defined  by  him  in  his  lel.ter 
of  the  13th  inst.  Such  figures,  however,  are  chiefly  of  acade- 
mic interest.  I  do  not  think  that  the  summation  waits,  so 
found,  will  be  a  .-afe  guide  as  a  basis  of  comparison  of  rheostats, 
which  is  ,hc  practical  use  to  which  I  would  put  .hem.  For 
exam]ile.  Mr.  Boothman  poincs  out  that  the  greater  the  resist- 
ance in  a  ijotentiometer  the  less  are  the  actual  summation 
watts  (based  upcn  his  definition).  But  beyond  a  certain  value 
the  more  resistance  used  the  greater  becomes  the  size  (i.e..  liulk) 
of  the  rheostat ;  therefore.  I  think  it  somewhat  illogical  to  say 
that  ,he  cunacity  of  the  regulator  does  not  materially  increase. 
Mv  point  is  that,  as  a  guide  in  designing,  Mr.  Boothman  s 
method  will,  if  precautions  are  not  taken,  lead  one  astray.  As 
an  example,  I  would  point  out  that  Mr.  Boothman  has  recom- 
mended for  pDvention>otor  regulator?  to  allow  2  to  1  ohms  per 
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voli  of  supply.  Accoiding  to  Mr.  Bootlimaus  way  of  lookiag 
ai  it  iiiis  v.ould be  correct,  as  the  higher  the  ohms  the  less  are 
the  summation  watts,  as  defined  by  him. 

I  am  of  the  opinion,  however,  that  this  value  of  rheostat 
ohms  is  too  high  and  would  result  in  a  needlessly  expensive 
design.  In  support  of  this  view  I  can  refer  to  Mr.  T.  Carter, 
■•  Eleccrical  Review,"  Vol.  LXXYL,  May  21,  1915,  p.  716,  who 
iecommends  thai  a  potentiometer  regulator  should  have  from 
iwo  lO  four  times  the  resistance  of  the  field  coil.  Such  a  rule 
results  in  much  lower  values  of  rheostat  ohms  than  recom- 
mended by  Mr.  Boothman  and  confirms  the  method  of  calcu- 
lation which  I  originally  recommended. 

Birmingham,  Nov,  20.  Ch.^bles  C.  Gaer.\rd. 


RECENT  DEVELOPMENTS  IN  ELECTRICAL  SUPPLY.* 

BY  A.  E.  MCKENZIE. 

Organimtion  oj  Engineering  Industries. — Much  has  been  written 
ill  the  daily  pre-,';  and  in  the  technical  journalG  regarding  the  re- 
organisation of  British  indu.'itre.s.  Many  committees  have  been 
appointed  by  the  Government  to  conyider  the  case  of  particuliir 
induslr.cr,.  Electrical  engineers  are  awaiting  with  great  interest 
the  rcconunendations  of  the  committee  appointed  by  the  Board  of 
Trade  to  con.sidcr  the  electrical  industry,  which  is  presided  over  by 
.  Sir  Cluirlc.T  Parsons.  One  association  which  has  been  recently  formed 
ropre^.cnts  alone  firms  having  a  aggregate  capital  of  over  150  millions 
atorling.  Many  of  our  largest  electrical  engineering  firms  have 
jo'ned  Ih'B  association,  which  cannot  fail  to  bring  considerable 
inflncncc  to  tear  in  many  directions  upon  the  trading  conditions  of 
the  Empire.  We  h'so  know  that  the  six  leading  engineering  societfes 
of  the  German  Ejapire  ha\e  amalgamated  expressly  for  the  purpose 
of  recapturing  thcT  forc'gn  trade.  Xow,  it  has  been  abundantly 
proved  that  the  engineering  firms  of  th's  country  can  supply  all  our 
requirements,  of  cqua',  if  not  better,  cjuality  than  our  Continental 
neighbour;  could  supply,  from  a  turbo-alternator  to  a  lamp. 

The  It)  important  ic:-omniendations  made  by  the  Institution, 
through  our  President,  to  the  Board  of  Trade  Committee,  vitally 
affect  the  interests  of  u.s  all,  and  it  Ls  to  be  hoped  that  effect  will  be 
gi\en  to  mcjiit  of  them,  if  not  all. 

The  Linkingup  of  Power  Stations. — At  the  final  meeting  of  this 
f'oction  last  («8«:0n  the  Paper  by  Mr.  E.  T.  Williams  on  the  elec- 
tricity Huppl.'es  of  th's  country  wao  discusKcd.  It  seemed  to  be 
agreed  that  the  intenonnecting  of  most  of  the  existing  stations 
iihould  precede  the  building  of  a  few  large  super-stations,  from  which 
bulk  liUpplicrH  would  be  furnished.  The  linkingup  suggestion  was 
not  a  rcw  one.  It  «a-i  dealt  with  by  Mr.  Watson,  in  his  ehairmairs 
addrpMi  in  the  year  I90!».  anri  thi;  conclusionK  he  therein  arrived  at 
have  (time  been  fully  borne  out.  .'•'overal  municij)alities  had  already 
provc<I  the  great  financial  Having  that  could  be  effected  by  inter- 
connecting, CMfecially  in  the  lowering  of  fuel  costs,  and  the  reducticm 
in  (he  C|uantity  of  stand-by  plant  necessary  under  such  schemes. 

Probably  llic  circular  sent  out  by  the  Hoard  of  Trade,  intimating 
that  it  would  look  willi  favour  upon  any  linkiiig-up  |)roposalH.  and 
pru'ticnily  adviM  iil'iig  i.ucli  schemes  wherever  eommereially  ]  os- 
inb'c,  li!i.i  lc(,ii  largely  reHiMmHib'e  for  progress,  for  withotit  the 
itonr<l'>'.  'innction  Buch  scliem'u  eou'd  not  I  e  carr'ccl  out. 

The  linking  up  of  the  supply  undortak  iign  in  Lnneusliiro  and 
fhraihire  wnn  alremly  under  the  considerat'on  of  the  municipal  and 
pownr  <ompnn-«-i'  onKlt^ecm  of  IhcHc  count  es  before  the  Boivrcl  of 
Trm<lc  ojrciilnr  wiih  mMiiid.  and  credit  is  due  to  the  engir.ierH  rcspc  n- 
aiblr  for  the  pri.|.iiriili..n  <,f  ihc  schonie  rcicentlv  dcscribc^l  in  tlic 
n(«Mnriinl  jirmn.  ll  ;„  |„  | ,,  I,,,,  cd  that  (he  Goveninient  will  a.ssist 
loiiomf!  extent  in  tli«  mi«ing  of  (ImcipituI  ncceHsarv  for  the  carrying 
out  of  Ihn  wi.rk.  Nccin^  i|„ii  |hu  (atliniuled  annual  "saving  therefrom 
«  approJionnli-ly  M)  | er  cent.  Two  other  eommiltces  arc  also  at 
work  on  thin  oubject. 

Th«  iiiimlion  of  rlmlriciiy  supply  from  a  national  and  engnieering 

|«mt  of  v,„w  ,.  U.MK  ..>n«i.lercd   by  a  h| ceial  c, iticc  of  „ur 

ItMflHif.nn.   n,„\  ,.  ,.„„|   conimillcc  of  l|,c   Incorporated   .Municipal 
•■'"^  ''"'"  "'I'l  the   ln<or(or«l.d   Aiinocjalion  of  E'c( 

''"'  I  ""  '■"    "  K"'"K  '"'"  the  niMie  inuncdjato  t|UUHtionii 

"'  '■ '•  '  biiknig  up  of  exmf  ing  iniderlakingH,  Ai. 

\\.ll,....l  l.,„K  unduly  opltmiHtic.  I  t|,|„|(  «,,  ,„„v  i.nii.ii  ,,|„  (|„. 
mc.rr  rcnotnicl  pr.«luc|j„„  „t  ,.!eclrlci( y  ,n  the  near  future,  ami  Ilic 
rrrnovfti  of  many  of  lh.H«.  rr«lrictiotm  which  Inne  hamrored  the 
in>ln«lrv  in  llir  pn»t. 

Jhr  HummtrTim,  Art.     .Sm.e  our  |m.t  meeting  the  .Summer  Time 
ll»»  Inoliltitlon  of  Bl«finr*l  Knmn«.r«.  November  14,  lOII) 


Act  has  been  passed  by  Parliament  and  put  into  practice.  As  a 
result  of  its  operation,  the  output  from  many  supply  stations  has 
been  considerably  reduced,  but  there  can  be  no  doubt  whatever  that 
from  the  national  financial  standpoint  it  has  been  an  unqualified 
success.,  and  the  Act  will,  I  bol'evc  be  retained  upon  the  Statute 
book. 

Those  undertakings  devoted  chiefly  to  the  supply  of  current  for 
lighting,  and  particularly  those  in  the  southern  counties  of  England, 
where  the  day  is  comparatiA  e'.y  short,  as  compared  to  that  in  the 
chief  cities  of  Scotland,  were  m.ost  afifccfcd.  Several  of  thecc  found 
it  necessary  to  raise  their  tariffs  considerably  without  the  approval 
of  their  consumers.  In  Manchester  the  Act  has  led  to  marked  bene- 
fits to  domestic  users.  An  examination  of  four  residential  districts 
reveals  a  saving  of  some  15  per  cent.  On  the  other  hand,  in  ccrtam 
industrial  and  shopping  districts  a  similar  examination  reveals  an 
increase  of  some  8  per  cent.,  due,  doubtless,  to  war  work  and  revival 
of  retail  trading. 

So  far  as  it  has  been  possible  to  institute  comparisons  at  the 
generating  stations  in  Manchester  it  is  estimated  that  the  reduction 
in  lighting  output  from  the  Stuart-street  station  for  the  period 
covered  by  the  Act  was  equiva'ent  to  1  per  cent,  of  the  total  output, 
while  the  consequent  saving  in  coal  was  about  600  tons.  At  the 
other  Manchester  Corporation  stations  the  reduction  was  ?,pproxi- 
mately  1 J  per  cent,  of  the  output,  with  a  saving  in  coal  of  about  .400 
tons. 

Supplies  ofElerlricily  for  War  Purposes.- — The  past  3  ear  has  been  a 
strenuous  period  with  all  supply  undertakings.  The  output  from 
the  various  stations  situated  in  all  the  large  manufacturing  centres 
of  thn  country  has  gone  up  by  leaps  and  bounds.  It  is  difficult  to 
conceive  what  would  have  happened  in  these  centres  if  these  large 
supplies  of  electrical  power  had  not  been  readily  available  for  our 
manufacturing  firms. 

It  is  not  surprising  that  the  several  electrical  undertakings  in  the 
Manchester  district  should  be  experiencing  a  jieriod  of  unprece- 
dented stress.  The  following  few  figures  relating  to  the  Manchester 
electrical  imdertaking  are  doubtless  typical  of  the  experiences  of 
other  large  undertakings.  The  total  plant  capacity  iristal'ed  at  the 
three  stations  to  date  is  73,500  kw.,  and,  when  the  jilant  now  under 
construction  is  completed,  will  he  93,000  kw.  Included  in  the  latter 
is  another  15,000-kw.  turbo-alternator  for  Stuart-street  station,  and  a 
10,000-kw.  ditto  for  Bloom-street  station.  These  sets  will  displace 
reciprocating  tmits  of  3,750  kw.  and  1,600  kw.  respectively. 

I  remember  a  i^ell-knowii  central  station  engineer  remarking  to 
me  about  12  years  ago,  when  tlie  3,7o0-kw.  sets  were  being  installed, 
that  it  was  a  mistake  to  pvit  down  such  large  units,  and  that  .addi- 
tional 1,500-kw.  sets  would  have  been  far  bettor. 

It  might  interest  some  present  to  know  that  during  the  year  ending 
March  last  the  present  15,000-kw.  !:et  at  Stuart -street  str.tion  gene- 
rated some  90-million  units.  The  total  numl  er  of  units  gonerated 
during  the  }  ear  ending  September  last  was  lilO  millions,  of  which 
cpiite  75  per  cent,  was  supijlied  to  firnxs  engaged  on  war  work.  This 
was  an  increase  of  27  millions,  or  16  per  cent,  over  the  (luuntity 
generated  during  the  previous  yeir.  TliLs  incieaee,  however,  ^\ill  be 
greatly  exceeded  during  the  current  year,  as  the  increase  of  power 
demands  has  already  exceeded  all  j)rcviouB  records. 

I'ndoubtedly  the  city  is  even  yet  only  supplying  a  small  fraction 
of  the  demand  which  will  cventuallv  be  made  upon  the  system  for 
lighting,  heating,  cooking  and  power.  Some  proof  of  this  is  foiuul 
in  the  fact  that  the  number  of  gas  and  electricity  consumers  in  Man- 
chester are  l!)1.000and  I (i.OOO  respectively. 

Further,  one  ciui  see  from  the  roof  of  the  Stuart-street  station  in 
the  immcnliate  vicinity  no  less  than  386  large  chinuieyo  rising  from 
works  or  mills.  If  one  takes  a  mean  of  .300  h.i>.  for  each  of  these, 
which  I  think  most  engine m's  will  agree  is  a  reasonable  estimate,  a 
total  of  1 15,800  11.1".  yet  to  be  ccmnectcd  in  th's  area  alone  is  arrived 
at,  which  covers  a  ^ery  small  part  of  the  total  area  suppled. 

II  can  safely  le  imiliiloil  IImI  llie  amnial  output  from  the  Maii- 
chcsler  HtalioiiH  will  wiiliin  llii'  iic\l  five  years  reach  :i00-mill)on 
kilowalt  hours. 

Klertro.f'hemirnl  Demand.^,  (lii-  diicci  diiicdnu'  r(  the  «ar  is  the 
I'vident  desire  of  the  (Jo\eriimciil  In  under  llii;i  loniitry  !c  is  dej  en- 
dent  on  foreign  countr'es  for  iiuppbes  of  urlain  materials,  and  in 
no  case  In  tli'ii  more  marl'cd  than  legards  lerlnin  chemical  produc- 
lioiiH. 

Many  of  Iho  electro  cliemlcid  pliints  can  le  adapled  In  l;iKe  ji 
reilrieled  hour  hupply  during  lli<^  winter  mcmths  of  llic  \r:\\\  lluis 
fnrniHiiing  iin  idi-al  loail  fiir  cntral  slationii.  The  dem.ind  <if  (ine 
;  iieli  ciinHiimer  In  MiinelicHlc'r  will  far  exceed  I  hat  of  any  i>(hcr  on  I  lie 
iiyHlcni.nol  excliifling  the  entile  (rainwiiydeinaiid.  This  iipply  will 
Ic  gi\eii  by  the  ( 'orporaliim  Hilhout  the  latter  having  incMricd  any 
capital  (lift lay  on  pinni  to  supply  s.ime.  because  over  the  |  eak  of  the 
winter  load  -vi/...  from  3.30  p.m.  to  5.30  p.m.  -  and  ut  any  other 
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tiir.oa  of  £ovc:c  alinoaj'hcrio  conditionii,  I  ho  consuinci'  lia;;  aiTiiiit,{;(l 
to  reduce  his  lojid  to  zoi'o  if  icquirod.  Othonviso  the  demand  will  1  o 
continuous  night  and  day. 

There  are  several  other  large  consumers  on  the  system  taking  a 
restricted-hour  supply  as  above,  but  the  specific  ov.o  m.cntioned  is  by 
far  the  largest.  Such  desirable  tonsuniors  arc,  of  course,  rightly 
entitled  to  the  lowest  possible  rate  per  unit. 

Fuel. — Great  difficulty  has  been  expor.'entocl  by  Loth  gas  and 
c'cetricity  supply  undertakings  during  the  pa;'  jear  in  obta-ning 
their  necessary  supplies  of  fuel,  even  where  it  coii'd  be  proved,  as  in 
M.^nchester,  tliat  practically  the  who'e  output  wa;i  for  war  work. 

']'he  fuel  that  is  procurable  to  day  i;j  inferior  to  that  obtained 
before  the  war  from  the  same  pits,  because  of  the  grca'.or  percentage 
of  the  dirt  content.  A  largo  proportion  of  the  total  fuel  now  offered 
was  until  recent  years  unsa'eab!c.  During  the  late  coal  strike  more 
than  one  large  electricity  undertaking  was  only  enabled  to  keep 
running  by  burning  fuel  which  had  been  thrown  on  the  rubbish  tip 
in  the  preceding  years. 

The  present  high  prices  for  fuel  havo  caused  colliery  managcrR  to 
recognise  more  lully  the  very  great  waste  that  undoubtedly  has 
taken  place  at  many  pits.  As  much  as  from  10  to  1.5  per  cent,  of  the 
total  output  from  some  mines  has  in  the  past  been  left  in  the  m'nes, 
as  T~oing  too  small  to  warrant  raising  to  the  surface.  Government 
control  should  in  future  obviate  this  wastage  of  our  great  national 
asset. 

The  high  prices  now  obtaining  for  all  classes  of  fuel  undoubtedly 
call  for  the  more  efficient  management  of  our  boiler-houses.  The 
man  in  charge  should  bo  an  engineer  of  exceptional  ability,  and  ho 
should  be  well  paid,  for  h's  salary  forms  a  very  small  fraction  of  the 
saving  he  can  effect.  To  him  should  fall  the  dut.'ei  of  seeing  that 
combustion  is  obtained  as  perfectly  as  circumstances  will  allow  ; 
also  that  correct  gas,  wa'cr  and  steam  temperatures  are  maintained. 

The  indisponsability  of  the  analytical  chemist  in  e'ectricity  under- 
takings of  any  magnituc'c  is  not  yet  sufficiently  recognised.  Only 
by  regular  testing  can  one  ensure  getting  fuel  o':  anything  approach- 
ing constant  quality  from  most  collier'es,  and  the  knowledge  that  such 
tests  are  made  is  usually  sufficient  to  make  contractors  careful  in 
Bonding  supplies  to  works  whore  th's  practice  is  followed.  The 
chemists  should  be  responsible  for  the  correct  treatment  of  the  feed 
water,  and  for  seeing  that  scale  and  corrosion  in  the  boilers  are  pre- 
vented, and  the  like. 

Power  Stations  of  the  Future. — The  large  station  of  the  future  will, 
1  believe,  have  a  proportion  of  boilers  gas-fired,  the  proportion  be'ng 
based  upon  the  load  factor  in  such  manner  that  the  extra  capital 
incurred  by  the  installation  of  by-product  re?overy  plants  will  le 
remunerative,  and  the  by-products  of  the  bulk  of  the  fuel  used 
recovered. 

Gas  firing  is  not,  cannot  be,  a  moans  of  direct  saving  of  fuel.  The 
two-stage  process  of  conversion  of  "  coal  to  gas  and  gas  to  steam  " 
must  ne:essarily  involve  heat  inefficiencies  exceeding  those  in  the 
direct  conversion  of  "  coal  to  steam."  Skilled  analysis  and  exten- 
sive experience  tend  to  show,  however,  that  with  improved  forms  of 
producers  the  aggroga*c  value  of  by-products  recoverable  from  coal 
by  conversion  to  gas  equal  or  exceed  the  original  coal  value,  and 
when  extra  capital  and  labour  charges  are  taken  into  account  the 
procedure  leads  to  a  substantial  rebate  on  fuel  costs. 

There  were  isolated  cases  on  record  in  the  days  when  slack  could  be 
bought  at  6(1.  or  Ts.por  ton,  where  largo  boiler  installations  were  fired 
throughout  the  year  substantially  for  nothing";  and  ao  the  value  of  the 
various  by-products  fluctuates  largely  in  sympathy  with  coal  values 
one  might  expect  a  net  saving  by  the  r.yr.tenv  of  between  4s.  and  7s. 
per  ton  of  coal  consumed. 

There  are,  broadly  speaking,  two  fundamental  types  of  gas  re- 
covery plants  : — 

(a)  Low-temperature  Distillation. — In  which  coal  is  converted  to 
coke  or  .■imokelcss  fuel  yielding  gas,  spirits  such  as  benzol,  toluol  and 
the  like,  heavier  oils,  tar,  and  a  comparatively  snuill  amount  of  sul- 
phate of  animonia. 

(6)  Producer. — In  which  coal  is  burred  to  a^h  with  yic'd  of  abun- 
dant gas,  a  compR.rativoly  poor  tar,  the  residual  value  of  which  about 
]  ays  the  cost  of  collecting,  but  high  yield  of  sulphate  of  ammonia. 
A  combinafon  of  the  two  systems  oifers  attractions,  but  much  will 
doicnd  upon  location  and  future  relative  value  of  by-products. 

Gas  liring  has  not  yet  had  its  fair  chance,  in  that  practically  every 
trial  ha",  been  conducted  with  Lancashire  or  water-tube  boilers  con- 
verted. Time  boilorM  spooifically  and  admirably  designed  round 
fire  gra'oii,  for  high  efficiency  with  dire:'t  (iring,  are  far  from  ideal 
for  gas  combustion.  KfUciencies  up  to  91  ]  er  tout,  havo  been  de- 
monstrated ixiHsiblc  with  a  certain  type  of  boilei.  Figures  such  as 
ther.o  cannot,  however,  be  anticipated  in  imictice  on  a  largo  scale. 

Obvious  advantages  incidental  to  gas  firing  will  bo  the  utilisation  of 


poorer  gr;idcj  of  coal,  and  clea  i,  comfortably  co-iltrolled,  smokelos.s 
bo;.'or-housei,  involving  low  ma'n'enance  charges. 

More  than  usual  interest  attaches  to  this  subject  by  reasoii  of  the 
publ-shel  exfcWments  on  a  suffic'cntly  large  s?ale  that  a-e  to  lo 
ma-le  at  the  Yorkch're  Power  Co.'s  sfat:"on  at  Barugh,  near  Barnsley, 
and  at  the  Southwick  power  stat'on  of  the  Brighton  Corporation. 
In  each  case  the  electricity  undertaking  is  to  purchase  gas  in  bulk 
from  a  company  operating  the  low-tomreraturc  distillation  process. 
E^It  will,  therefore,  lo  seen  that  the  financial  risks,  such  as  they  may 
be,  a:-e  carried  by  the  company  supplying  the  gas.  Provided  the 
guarantees  of  the  latter  are  fulfilled  it  would  appear  from  the  par- 
ticulars jHiblished  that  the  Brighton  Corporation  has  nicd  •  ;i'i  rxccp- 
tionally  good  bargain.  In  any  caio  the  results  will  iiini;  ,h  an 
interesting  comparison  with  what  can  reasoiably  be  acli  c  c  1  with  a 
scheme  working  on  producer  linos. 

Apart  from  the  question  of  gas-firing  v.  coal-firing,  considsrablc 
attention  of  late  has  been  given  to  the  de;ign  of  new  boiler  hou^c: 
and  the  utilisation  of  laiger  units.  In  this  connection  there  is  ;• 
marked  contra.st  between  British  and  American  practice. 

Much  could  bo  said  on  both  sides,  but  inasmuch  as  the  war  has 
conipo"cd  a  revision  of  our  ideas  gonorally,  on  the  corre:;t  sizes  of 
generating  units  to  be  employed,  it  seems  not  improbable  to  exrocl, 
that  British  engineers  will  aim  at  increasing  the  size  of  individual 
boiler  units  in  the  future,  whilst  decreasing  the  numi  cr  tn  Ir'  in- 
stalled. The  propoced  use  of  large  gas-engine-driv(^n  gi  iicrator;  is 
now  clearly  a  thing  of  the  past.  Their  manufacture  was  novc; 
taken  up  very  seriously  by  many  engineers  in  this  country.  Turbine 
plants  undoubtedly  hold  the  field,  and  in  the  near  future  one  may 
confidently  anticipate  seeing  units  of  20,000  kw.  to  25,000  kw.  being 
installed  in  some  of  our  large  British  stations. 

Electrification  of  Railways. — During  the  last  year  or  (we  most  of 
the  large  railways  have  converted  portions  of  their  f,uljurb;in  trcflic 
from  steam  to  electric  traction,  and  there  in  no  doubt  that  many 
similar  conversions  will  he  tried  before  e'eotrie  traction  is  generally 
adopted  for  the  main-lino  traffic.  Thjre  are  those  who  consider, 
perhaps,  that  lejislation  should  he  passed  to  standard':;c  one  of  the 
existing  systems.  Without  doubt,  standardisation  in  th-s  particular 
direction  is  ultimately  desirable,  but  at  the  present  stage  would  seem 
to  bo  a  great  mistake.  If  each  system  is  developed  and  given  a  fair 
trial,  the  best  will  soon  demonstrate  its  superiority  over  the  others. 
Then  let  the  Government  legislate  to  enforce  the  adoption  of  th's  par- 
ticular system  in  the  future,  in  order  to  ensure  through  running  on  all 
railways. 

Rate  Relief. — The  war  has  served  to  bring  into  prommcnce  again 
the  vexed  question  of  rate  relief  from  the  trading  departments  of 
n\unicipalities.  In  these  days  of  a  5s.  income  tax,  and  with  the 
possibility  of  an  increase  even  on  this  figure,  surely  the  time  has  come 
for  a  drastic  revision  of  the  methods  followed  by  ma\iy  municipalities 
of  exacting  largo  sums  of  money  by  way  of  rate  relief  from  the  trading 
depp«rtnients. 

Mo;it  riicinccrs  are  agreed  that  the  nearer  electricity  BUppl'e;  are 
furnislii  il  tu  .(.u  |,rice  the  better  for  the  community  at  large. 

As  an  alternative  to  a  system  of  rate  relief  that  may  be  laid  down 
by  any  municipality  (and  which  rmis  counter  to  the  above  proposi- 
tion regarding  cheap  supplies)  it  would  not  bo  unreasonable  for  the 
ratepayers  at  large — who  would  receive  no  direct  benefit  under  a 
no-ra'o  rel-cf  scheme— to  stipulate  that  the  supply  undertaking 
should  in  addition  to  providing  for  debt  redemption,  at  the  same 
time  make  some  provision  over  an  extended  period  of  years  for  a 
renewal  of  the  assets  of  the  undertaking  when  worn  out,  so  as  to 
avoid  recourse  to  borrowing. 

1916  REPORT  OF  THE  COMMITTEE  ON  NOMENCLA- 
TURE AND  STANDARDS  OF  THE  ILLUMINATING 
ENGINEERING  SOCIETY    DEFINITIONS. 

Till'  following  definitions  arc  veoonnncnded  by  the  Coni- 
mititee  on  Nomenclature  aiul  Standards  of  the  Hhnninytinj,' 
Eni;ineormg  Socioty  of  America  : — 

1.    Liiiiiinini.i  /•'/«.<•  is  radiant  power  evaluated  according  to  its  vi.si- 
bilily      ;■.'.,  its  ea]>arity  t"  piodiiee  tlie  sensation  of  light. 
•    2.    'I'/ii  riiihilit!/.  A'Aiif  racliation, of  apartieularwave-lengthis  the  ratio 
of  the  luminous  flux  to  tlie  radiant  power  producing  it. 

:i.  The  mcmi  raliie  of  Ike  ri.til)ilili/.  A',,,,  ovcrany  range  of  wave-lcngtlis. 
or  for  tlio  whole  visible  .spectrum  of  any  .source,  is  the  ratio  of  the  total 
hnninous  flux  (in  lumens)  to  the  total  r'adiai\t  power  (in  orgs  per  second, 
but  moro  commonly  in  watts). 

4.  The  ;«mj«ow.«  intdi.iiti/.  I,  Of  it  point  source  of  light  in  tlio  solid 
angular  density  of  the  luminous  flux  emitted  by  the  source  in  tho  direotion 
considorod  ;  or  it  is  the  flux  per  Unit  solid  duglc  from  that  source. 
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Defining  equation 

7=rff  n'<- 
or  if  the  intensity  is  uniform 

whore  u  is  the  solid  angle. 

5.  Strictly  speaking  no  point  source  exists,  but  any  source  of  dimen- 
sions which  are  negUgibly  small  by  comparison  with  the  distance  at  which 
it  is  observed  may  be  treated  as  a  point  source. 

6.  Illumination  on  a  surface  is  the  luminous  flux-density  on  that  sur- 
face, or  the  flux  per  unit  of  intercepting  area. 

Defining  equation 

E=dF/dS, 
or  when  uniform 

e=f;s, 

where  S  is  the  area  of  the  intercepting  surface. 

7.  Candle — -the  unit  of  luminous  intensity  maintained  by  the  national 
laboratories  of  France,  Great  Britain  and  the  United  States.  * 

8.  CanJU-poutr — luminous  intensity  expressed  in  candles. 

0.  Lumen — -the  tmit  of  luminous  flux,  equal  to  the  flux  emitted  in  a 
unit  solid  angle  (steradian)  by  a  point  source  of  1  c.p.f 

10.  Lujr — -a  unit  of  illumination  equal  to  1  lumen  per  square  metro. 
The  cge.  unit  of  illumination  is  1  lumen  per  square  centimetre.  For  this 
unit  Blondel  has  proposed  the  name  "  phot  "  ;  1  millilumen  per  square 
centimetre  (milliphot)  i.s  a  practical  derivative  of  the  cgs.  system  ;  1 
fo*>t-cand!c  Ls  1  lumen  per  square  foot  and  is  equal  to  lOVM  milliphots. 

The  milliphot  is  recommended  for  scientific  records. 

1 1.  Exposure. — The  product  of  an  illumination  by  the  time,  Blondel 
has  proposed  the  name  "■  phot-.=econd  "  for  the  unit  of  exposure  in  the 
egg.  sj-stem.  The  microphot  second  (0-000001  phot-second)  is  a  con- 
venient unit  for  photographic  plate  exposure. 

12.  S/jeeific  luminnus  radiation,  E' — the  luminous  flux-density  emitted 
by  a  surface,  or  the  flux  emitted  per  unit  of  emissive  area.  It  is  expres.'ed 
in  lumens  i>er  square  centimetre. 

Defini.ng  equation  for  surfaces  obeying  Lambert's  cosine  law  of  emission 
E'=irb^. 

13.  Brightness,  b,  of  an  element  of  a  luminous  surface  from  a  given 
position,  may  be-  expressed  in  terms  of  the  luminous  intensity  per  unit 
area  of  the  Surface  projected  on  a  plane  i)cr|)endicular  to  the  line  of  sight, 
and  including  only  a  surface  of  dimensions  negligibly  small  in  com- 
pariHon  with  the  distance  at  which  it  is  observed.  It  is  measured  In 
candles  per  square  centimetre  of  the  projected  area. 

Defining  o<(uation 

b=dI/dS  cos  0. 
where  0  is  the  angle  Iwtwoon  the  normal  to  the  surface  and  the  line  of 
«ight. 

14.  Xonn'il  briylilueiM,  b^,  of  an  clement  of  a  surface  (somotimo.i  called 
opocittv  luminouH  intensity)  is  the  brightness  taken  in  a  direction  normal 
l'>  thft  «urfacc.;J 

iR-fining  equation 

t,-=rf//rf.S', 
or  when  uniform 

15.  Uriijhtnrst  may  nko  be  cxpro-sscd  in  terms  of  the  sin-cific  luminous 
rAfliation  of  an  idenl/urfm-u  of  perfect  diffusing  qualities — i.e.,  one  obeying 
l,«rnt«!rt' »  (xminu  law. 

HJ.  I^mbert — the  tin*,  unit  of  brightness,  the  brightness  of  a  perfectly 
dinu<lng«tirfa<!o  radiating  or  reflecting  1  lumen  )>iir  square  centimetre. 
Thid  io  equivalent  to  the  brightni''('<  of  a  jK-rfi'dly  diffusing  surface  having 

•  cw.ni"  iunl  of  rell«Miion  equal  to  unity  and  an  illumination  of  one  ])hot. 
Por  mf«l  puqioM^r.  the  millijanilx-rt  (0001  lambcrl)  is  the  pref<-rable 
lirai  tiial  unit. 

A  )HTf<-«:tly  didu-irig  surface  emitting  1  lumen  per  square  foot  will  have 
a  brigliliie,,  of  M)7(i  millilnmlxTts. 

I!ni/litii<H»  etpn-Muid  in  candlen  jier  squaru  eontimetre  moy  bo  reduced 
to  Umlxrix  by  mulliplying  by  7r.^:M4. 

BrighlncM  >'«|inM>u'(|  in  laiidliM  )H<rHr|uani  inch  may  be  reduced  to  foot- 

•  »n.r<.  briifhtfi.—  by  niulti|.lyiiig  Ijy  the  factor  Ml  ir     4S2. 
'•d    n  candliM  per  square    ncli  may  bo  reduced  to 

■Ivmg  lij-  ir/«-4r.-.O-4808. 

jrfiuo  iilx'yH  exactly  Lamlxtrt'o  cosine  law  of  emission  ; 
.ri/iiiii-m  of  n  i<urfa>^e  in  lamlxirt*  is,  in  goniiral,  not  numeri- 
I  ally  nqaal  lo  iu  »|ic.;i(ir:  luniinoui  radiation  in  lumens  per  siiuaro  con- 
tim<>li»,  ' 

l>«flnlng  mpialion 

L-'dF/dS. 
or  wh<«n  uniform 

l.-F,S. 
M.  Coefflfitnl  „t  rtprtiun  -IIm.  rotio  <pf  the  tolnl  InminnuN  flux  rpflonfed 
iiy  •  •ttrfd'^  f"  Min  t.itrii  luminous  llux  incident  u|s>n  It.     It  in  n  simple 


I! 

Ian. 

I. 

hn> 


In, 

•n  .1 

rn|t»"'li'.ii   II.'    II. I 


'  ■■in  a  «iirffti  e  may  Ih'  n'giilar,  diflu-e  or  inixefl, 

■  nil  of  ilif.  Iliix  ix  n'flei'ieil  from  the  surface  at 

■I"  Ih"  allele  of  i.icidi'iire.      In  perfecl  ditluso 

■  I'-d  from  the  surface  in  all  direcljons  in  Booor- 


•  Tills  uiiii,  »li,.li  1.  1I..-.I  ,iUi>  liy  many  other  countrius,  is  frenujnllv 
Morrpl  loos  ilii.  iiii<rii,.|iiinttl  I  iiii.|!>.. 

f  A  uniform  ..mr. .  ol  ..n.  .■snilh  < nuts  t^  lumen». 

{  In  (*»<  li,.-,  II,..  briKlitiMss  h  ..1 ,1  luminous  surfnfc  or  e|..mciil  Ihercol 
M  ■.li.nv<<<l.  ami  not  li.e  n<.rinsl  LrinliUrs,  /,,.  |.-,.r  Mirfa.™  (or  wlii.  Ii 
1 1  r  r  ..inn  Inw  of  fmiwion  hold..  I  \»-  qmiiil  ii  i«..  fc  »t  .|  /,  „„,  i.qnni 


dance  with  Lambert's  cosine  law.     In  most  ]iractical  cases  there  is  a 
superjjosition  of  regular  and  diffuse  reflection. 

18.  Coefficient  of  regular  reflection  is  the  ratio  of  the  luminous  flux 
reflected  regularly  to  the  total  incident  flux. 

19.  Coefficient  of  diffuse  reflection  is  the  ratio  of  the  luminous  flux 
reflected  diffusely  to  the  total  incident  flux. 

Defining  equation  :    Let  m  be  the  coefficient  of  reflection  (regular  or 
diflfu^p).     Then  for  any  given  portion  of  the  surface 
m  =  E'/E. 

20.  Lamp — a  generic  term  for  an  artificial  source  of  light. 

21.  Primary  luminous  standard — a  recognised  stardai<l  luminous  source 
reproducible  from  specifications. 

22.  Represenldtin  Ik  ml  nous  standard — a  standard  ol  luminous  intensity 
adopted  as  thr  ant  lii.ntal  ivo  custodian  of  the  accepted  Value  of  the  unit. 

2.3.  Beferencc  slmnlniil  -a  .star.dard  calibrated  in  terms  of  the  unit  from 
either  a  primary  or  representative  standard  and  used  for  the  calibration 
of  working  standards. 

24.  Working  standard — Any  standridieed  luminous  source  for  daily  use 
in  photometry. 

25.  Comparison  lamp — a  lamp  of  constant  but  not  necessarily  known 
candle-i3owor  against  which  a  working  standard  pnd  test  lamps  are 
successively  compared  in  a  photometer. 

26.  Test  lamp,  in  a  photometer — a  lamp  to  be  tested. 

27.  Performance  cvrre — a  curve  representing  the  behaviour  of  a  lamp 
in  nny  particular  (candle-power,  consumption,  &c.)  at  different  periods 
during  its  life. 

28.  Characteristic  curiae — a  curve  expressing  a  relation  tctween  two 
variable  properties  of  a  luminous  source,  as  cr.ndle-power  and  volts, 
car.db-power  and  rate  of  fuel  consumption,  &c. 

29.  Horizontal  distribution  cunt — a  polar  ciu'vc  representing  the 
luminous  intensity  of  a  lamp  or  lighting  unit  in  a  plane  porpen.dicular  to 
the  axis  of  the  unit,  and  with  the  unit  at  the  origin. 

30.  Vertical  distribution  curve — a  polar  curve  reprc.^:enting  the  luminous 
intensity  of  a  lamp  or  lighting  unit  in  a  plane  pas.sing  through  the  axis 
of  the  unit  and  with  the  unit  at  tl  e  origin.  Unless  othei-wiso  specified, 
a  vertical  distribution  curve  is  assumed  to  be  pn  average  vertical  dis- 
tribution curve,  such  as  may  in  many  eases  be  obtained  by  rotating  tie 
unit  about  its  axis  and  measuring  the  average  intensities  at  the  different 
elevations.  It  is  reeommendcl  that  in  vertical  distribution  curves, 
angles  of  elevation  shall  l:c  counted  positively  from  the  nadir  as  zero 
to  the  zenith  as  180  deg.  In  the  case  of  incandescent  lamps  it  is  assumed 
thit  the  vertical  distribution  curve  is  taken  with  the  tip  downward. 

31.  Mean  horizontal  candle-power  of  a  lamp — the  average  candle-power 
in  the  horizontal  plane  passing  through  the  luminous  centre  of  the  lamp. 

It  is  hero  assumed  that  the  lamp  (or  other  light  source)  is  mounted  in 
the  usual  manner,  or,  as  in  the  ease  of  an  incandescent  lamp,  with  its 
axis  of  symmetry  vertical. 

32.  Mean  spherical  candle-power  of  a  lamp — tho  average  ear.dlo-powtr 
of  a  lamp  in  all  directions  in  space.  It  is  equal  to  tho  total  luminous  flux 
of  the  lamp  in  lumens  divided  by  47r. 

33.  Mean  hemispherical  candle-pcwer  of  a  lamp  (upper  or  lower): — the 
average  candle-power  of  a  lamj)  in  the  hemisphere  considered.  It  is  equal 
to  the  total  luminous  flux  emitted  liy  the  lani])  in  tlcit  hemisphere 
divided  by  2jr. 

34.  Mean  zonal  candle-power  of  a  lamp — the  average  candle-power  of 
a  lamp  over  tho  given  zone.  It  is  equal  to  the  total  luminous  flux 
emitted  by  the  lamp  in  that  '/.one  divided  by  tie  solid  angle  of  the  zone. 

3.j.  .S'/''"  ' ""'  inhiition  factor  of  a  lamp— the  ratio  of  the  mean  sphericM 
to  the  Ml.  Ill  lii.ri/..iilal  candle-power  of  the  lamp.* 

30.  I'itDlniii,  ii'i-  t'sis  ill  which  the  results  are  stated  in  candle-power 
should  lie  mi'de  at  such  a  distance  from  the  .source  of  light  that  the  latter 
may  be  regarded  as  practically  a  point.  VVherj  tests  ani*  made  in  tie 
niirisuroment  of  lamps  with  reflectors  or  other  aci-cssories  at  distances 
such  that  the  inverse  square  law  does  not  apply,  the  results  should 
always  be  given  as  "  apparent  candle-power  "  at  the  distance  employed, 
which  distance  should  always  be  specifically  stated. 
Till,  out  put  of  all  illuminants  should  be  expresteil  in  Inirens. 

37.  ll'am'iiiaU  should  be  r  •ted  up )  i  a  lumon  basis  inste  id  of  a  oundl.. 
p  iw.r  bisi'. 

35.  VVic  specific  output  of  rhrlrir.  lumps  slionld  I  (.  sir.tcd  in  terms  of 
IniiiiMis  per  wat,  and  the  specific  oulpnl  of  ilhiiiiiiiaiils  tlcpciwliog  upon 
■  ■niribiiNtioii  should  be  slated  in  liiniciis  per  British  (hcniK'l  iiiiil  )icr  In 

1  should  bi'discoiiraucil 
iM'd  in  circuit  with  :i 
l^iinp,  lh<>  iilimt  should  betaken  lo  iiicluilv  bolh  Ih.l  in  tho  Inmpnnil  Hint 
111  the  auxil'ttry  doviees.  For  exnmplo,  the  watls  lo!<v  in  the  Ivilliist 
lesislance  of  on  are  lamp  are  proj;erly  ehargoabl.'  lo  the  lnm|). 

311.  The  specific  contumptionot  an  ek'Ctrie  lamp  is  its  wi.tl  coiiHumptii  " 
pi  lumen.  "  Watls  per  candle  "  is  a  term  used  comiii..u'cially  in  cov" 
iieitioii  with  electric  iiicaudcBccnt  lumps,  and  ileiu.  ivj  waits  jx'r  mean 
h  .ii/.oiilal  ciuuile. 

40.  Lift  ll^1t^ — Kk'clrio  Uioandescenl  Ininps  of  a  given  type  may  lo 
nNKiiiucil  lo  operate  uml'ir  compiirable  conditions  oily  wluSn  their  luiiiei  b 
pir  wi'll  I  iiiiHiimeil  are  the  same.  Life  test  results,  ill  order  to  bo  com- 
|.ind,  must  be  oilhn^'conducted  umler  or  roduciMl  to  eomparablo  con- 
•  htioiiK  of  o|s.ralion. 

*  111  lli«  ease  of  ii  uniform  point  source,  this  factor  <\^iiul<)  be  unity,  and 
f..   II  sliuiglit  eyiiiiilrieal  lllameiit  o  i.  yingth    cosiiu'  law  it  would  be  »r/4. 


Ili.>  iiM'  of  the  term  "  efliciency  "in  I  his  connection  should  be  discouraged. 
When   auxiliary  deviies  are  ne(e:Marily  cm  pi 
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41.  In  comparing  different  luminous  xourcts,  not  only  sliould  their 
o.indlc-powcr  be  compared  but  also  their  relative  form,  brightness,  dis- 
tribution of  illumination  ard  character  of  light. 

42.  Lamp  Accessories. — A  reiicctcris  an  appliance  the  chief  use  of  which 
is  to  re-direct  the  luminous  flux  of  a  lamp  in  a  desired  direction  or  direc- 
tions. 

43.  A  shade  is  an  appliance  the  chief  use  of  which  is  to  diminish  or  to 
interrupt  the  Hux  of  a  lamp  in  certain  directions  where  sucl  Hux  is  not 
dcsirab'o.  The  function  of  a  shade  is  commonly  combined  with  that  of  a 
rcfcctor. 

44.  A  globe  is  an  enclosing  appliance  of  clear  or  diffusing  material  the 
chief  use  of  which  is  either  to  protect  the  lamp  or  to  diffuse  its  light. 

45.  Photometric  hints  and  abbreviations. 

Abbrcvia- 
Photora?tiic  .^  ft        Symbols  and  de.       tion  for 

quantity.  •""  '      fining  equations,    name  of  unit. 

1.  Luminous  flux Lumen  f .  4'  1 

dF         d^ 

2.  Luminous  intensity     Cai-dlo  1=17.'^ 

■     ..  rPhot,foot-  \  „ 

fiination      ■<  ,,     ,        }-   b 

1  car-u!c,  lux  J 

f  Phot-.^ecor.u  "1 

'  "\_  micro-  phot-secor  d  J 

(  Apparent  candle 

per  sq.  cm. 

6.   Brightr.ess     -^  Apparent  candle 

per  sq.  ' 


3.  lllumii 


4.  Exposure 


du 
dF 


1/3    ph.  fc. 
phs.  juphs. 


6.  Normal  biightness 


Lambert 
Candles  jxr  sq.  cm. 
Car  dies  per  sq.  in. 
Lumens  persq.  cm. 
Lumens  persq.  in. 


b=di;dS  co^e 

L=dFldS 
b„=dI/dS 


7.  Specific  luminous      j  i^uniens  persq.  cm.    I   l-'_    i, 
radiation  '\  Lumens  per  sq.  in.  J  " 

8.  Coefficient  of  reflection  ...  m  =  E'/E 

9.  Mean  spherical  candle-power   scp. 

10.  Mean  lower  hemispherical  candle-power  .  lep. 

11.  Mean  upper  hemispherical  candle-power  .  ucp. 

12.  Mean  zonal  candle-power      zcp. 

13.  Mean  horizontal  candle-power mhch. 

14.  1  lumen  is  emitted  by  0C7958  spherical  candle-power. 

15.  1  spherical  candle-power  emits  12-57  lumens. 

16.  1  lux=  1  lumen  incident  per  square  meter =00001  phot =01  milliphot. 

17.  1  phot  -1  lumen  incident  per  square  centimetre  =  10,000  lux=  1,000 

milliphots  =  1,000,000  microphots. 

18.  1  milliphot=0001  phot=n-929  foot-candle. 

19.  1  foot-candle  =  1  lumen  incident  per  square  foot  =  1070  milliphots 

=  10-76  lux. 

20.  1  lambert=l  lumen  emitted  per  square  centimetre  of  a  perfectly 

diffusing  surface. 

21.  1  millilambert=0001  lambcrt. 

22.  1  lumm  emitted  per  square  foot*=  1-076  millilamberts. 

23.  1  millilambert  =0-929  lumen  emitted  per  square  foot.* 

24.  1  lambert  =0-3183  candle  per  square  centimetre  =  2054  candles  per 

■   ^square  ineli. 

25.  1  candle  per  square  centimetro  =  3-1416  lamberts. 

26.  1  candle  per  square  inch=0-4868  lambert  =  486-S  millilamberts. 

46.  Symbols. — In  view  of  the  fact  that  the  symbols  heretofore  proposed 
by  ^his  Committee  conflict  in  some  cases  with  symbols  adopted  for  electric 
units  by  the  International  Electrotechnieal  Commission,  it  is  proposed 
that  where  the  possibility  of  any  confusion  exists  in  the  Ufe  of  electrical 
and  photometrical  symbols,  an  alternative  system  of  symbols  for  photo- 
metrical  quantities  should  lie  employed.  These  should  bo  d'  rived 
exelasively  from  the  C!reek  aljihabet  ;  for  instance — 

Luminous  intensity    T 

Luminous  flux  ^ 

Illumination fS 


OVERSEAS  TRADE  OF  THE  GENERAL  ELECTRIC  CO, 


Varioufi  suggeuIoiiD  have  1  een  made  for  a  roustriictive  policy  to 
enable  Britifih  manufacture;-.!  to  take  the  fullest  advantage  of  tho 
ovoraeaii  trude,  which  is  eoniidently  expected  to  develop  after  tho 
war.  Many  of  the  propcn'aln  involve  a  drastic  roorgaiuHation  of  pre- 
war method'!  ;vi  followerl  by  tho  general  riui  of  Briti.-.h  industrial 
concernD.  'J'lioy  demand  not  only  co-ordination  in  manufacture,  but 
a  wide  extonri'on  of  the  meann  taken  to  secure  business  and  carry 
out  orders  '.i  tho  world's  markets.  In  connection  with  this  subject 
it  is  intere  ting  to  realise  that  tho  organ i.';at ion  jiut  into  action  by 
the  Genera'  KIcctric  Co.  (Ltd.)  before  tho  war  is  precisely  of  tho 
character  towards  which  war-awakened  entorpri:;e  in  otlier  countries 
is  now  tending.  Tho  war  will  not  bring  about  any  material  cliango 
in  this  organisation  ;  all  that  will  be  necessary  is  that  tho  machinery 
already  at  work  should  "  carry  on  "  upon  the  hroiuler  ba.sis  which 
trade  growth  after  the  war  will  demanci. 

*  Perfect  diffusion  assumed. 


The  dominating  feature  in  eloctrcal  overseas  trade  is  the  activity  of 
large  oloi-triral  mauutacturmg  companies  which  canvass  actively  for 
business  in  evea  the  remotest  corners.  The  pace  is  set.  so  to  speak,  by 
the  Amonan  and  German  electrical  combinations,  which  have  enjoyed 
protected  homo  markets  and  other  advantages  not  yet  granted  to  British 
firms.  Competition  under  such  conditions  has  not  been  an  easy  matter, 
but  it  has  not  been  found  impossible.  Recognising  that  it  was  essen- 
tial to  conduct  operations  on  a  scale  comparable  with  that  of  the  chief 
rivals  abroad,  the  G.E.C.  set  itself  many  years  ago  to  build  up  overseas 
companies  capable  of  supplying  the  electrical  demands  of  all  the  chief 
markets.  These  companies,  through  their  connection  with  the  co-ordi- 
nated manufacturing  concerns  of  the  G.E.C!.  in  Great  Britain,  were  able  to 
quote  for  complete  electrical  installations.  They  were,  moreover,  pro- 
vided with  staffs  capable  of  erecting  the  installations  and  putting  them 
into  operation.  This  organisation  has  reached  so  high  a  stage  of  develop- 
ment that  the  over.seas  companies  have  not  only  laid  down  complete 
power  plants,  but  have  actually  placed  stock  orders  for  electric  supply 
equipments,  including  power  houses,  switchboards,  transformers,  distri- 
bution cables,  lamps,  motors  and  all  accessories.  In  a  word,  manufac 
turing  and  business-getting  facilities  have  been  correlated  in  a  steady  and 
vigorous  growth.  While  the  world-wide  selling  organisation  directly 
benefits  the  general  electrical  engineering,  the  cable,  telephone,  instru- 
ment, carbon,  lamp  and  other  factories  of  the  parent  eompamy.  it  also 
brings  a  great  deal  of  grist  to  British  manufacturers  allied  with  the 
electrical  industry.  Orders  for  turbines  and  other  steam-driven  engines, 
for  gas,  oil  and  other  internal  combustion  engines,  for  producer-gas 
installations,  for  boilers,  condensers,  pmnps.  economisers  and  numerous 
other  accessories  are  involved  in  contracts  for  complete  electric  po  er, 
equipments.  Thus,  the  Gi.E.G.  organisation  acts  as  a  feeder  for  the  manu- 
facturers of  other  non -electrical  items,  and  has  been  the  means  of  bring- 
ing orders  to  British  firms  from  parts  of  the  world  where  they  were  not 
represented.  It  may  be  of  interest  briefly  to  give  some  idea  of  the  CJ.E.C. 
overseas  organisation  and  of  the  kind  of  plant  it  supplies. 

South  Africa  is  covered  by  the  British  General  Electric  Co.  (Ltd.),  whose 
headquarters  are  at  .lohannesburg,  with  branches  at  Cape  Town,  Durban, 
Bulawayo  and  other  places.  There  is  a  1,000-kw.  "  Witton  "  generator 
at  the, power  house  of  Durban  Corporation,  and  is  driven  through  gearing 
by  a  Parsons  turbine.  This  is  a  typical  example  of  plant  sent  abroad  by 
the  G.E.C.  One  of  the  special  I'ines  of  activity  of  the  South  African 
company  consists  of  complete  town  lighting  schemes— Ilmielo,  Pieters- 
berg  and  Bethel  provide  a  few  examples  out  of  many.  Undertaking  to 
supply  the  whole  of  a  power  plant  and  distribution  system,  the  South 
African  company  is  able  to  deal  with  schemes  in  a  manner  far  more 
satisfactory  than  if  the  plant  and  apparatus  were  ordered  piecemeal. 
Much  other  important  work  in  South  Africa  has  been  undertaken  by  this 
company,  including,  for  instance,  a  pumping  plant  for  the  Rand  Water 
Board. 

In  -lustralia.  the  British  General  Ek-c-tric  Co,  (Ltd  )  is  actively  engaged 
in  the  electrical  trade  of  tho  Coiiiin'unvcalth.  Its  headquarters  are  in. 
Sydney  ;  its  branches  are  at  Biisliane,  il.-lljourne,  Wellington  (N.Z.)  and 
other  "places.  As  a  tyiiical  instance  of  -Witton"  plant  supplied  to 
Australia,  it  may  be  mentioned  that  two  275-k.v.a.  alternators  have  been 
supplied  to  Adelaide  cement  works.  These  sets  are  driven  by  Premier 
gas  engines,  and  are  interesting  as  the  only  gas.diiven  alternator.s  to  run 
in  parallel  in  Australia,  and  thciroperation  ha^  b.m  rnt  in-ly  satisfactorj'. 
Important  work  has  been  undertaken  for  the  muiiiri])ahtii-s  m  Australia. 
Some  years  ago  a  motor  generator  was  supplied  to  the  Melbourne  Cor- 
poration, and  for  this  set  a  repeat  order  was  given  after  many  year-s  of 
working.  In  addition,  considerable  work  has  been  done  m  the  smaller 
towns. 

hidia  is  covered  by  the  General  Electric  Co.  (India)  (Ltd.).  with  head- 
quarters at  Calcutta,  and  a  branch  at  Madras.  This  company  has 
secured  many  important  Government  contracts.  Most  elec-tnc  motors 
make  money  "for  their  users,  but  those  installedin  the  Calcutta  Mint  make 
it  rather  more  quickly  than  some  others.  The  power  plant  at  the  Mmt 
comprises  three  276-kw.  "Witton"  continuous-current  generators 
driven  by  Belliss  engines,  with  a  complete  mstallation  of  Witton 
motors. 

In  re<rard  to  China,  one  of  the  most  important  of  tho  G.E.C.  oversea.* 
companies  is  the  General  Electric  Co.  of  China  (Ltd.)  which  is  engaged 
in  the  liea%-A-  competition  for  tho  Chinese  electrical  trade.  The  head- 
quarters are"  at  Shanghai,  with  branches  at  Hong  Kong  and  Hankow.  A 
.-onsidcrable  number  "f  complete  electrical  equii)monts  for  C  hine.se  towns 
—for  instance,  Fatshan.  Soochow,  Ningpo  and  Yangchow-  have  been 
undertaken  by  this  company.  At  Ningpo  G.E.C.  generators  air  driven 
by  BcUiss  engines. 

In  South  America,  the  Argentine  is  covered  by  the  Anglo.Argentinc 
General  Electric  Co.  (Ltd.),  of  Buenos  Aires  and  Chili,  and  other  terri- 
tories by  Messrs.  Huth  &  Co.,  of  Valparaiso  and  other  towns.  Amongst 
the  important  plants  installed  by  the  G.E.C.  may  bo  mentioned  the  com- 
plete cc.uipment  of  tlic  power  house  of  tho  large  Chilian  Naval  Dockyard 
at  Talc^ahuano.  and  the  installation  at  the  Concepcion  flour  mills,  whilst 
in  Brazil,  G.E.C.  ma(-hines  are  working  in  the  Manaos  power  hou.-o. 

For  the  Barcelona  tramwavs  a  complete  rotary  converter  installation 
has  been  suppl  ied .  France  i.s"  covered  by  the  General  E'ectric  de  France, 
and  Belgium  by  the  G.E.C.  of  Belgium. 

From  tho  foregoing  some  idea  will  be  pained  of  the  oversea.s  activities 
of  the  G  E  C  When,  after  the  war,  the  home  works  are  able  to  devote 
themselves  to  the  Unar  volume  of  export  trade,  it  is  cei-tam  that  the 
G.E.C.  overseas  selling  ..i-4;Hiisation  will  be  able  to  handle  the  trade  and 
to  divert  it  into  Bril  jsli  .liannels. 
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LEGAL  INTELLIGENCE. 


PATENT   RECORD. 


W.  T.  Henley's  Tehgraph  Wcrks  Cc.  'Ltd.)  v.  British  &  Fcrtign 
Agencies  Cc. 

On  Tu^day  Mr.  .Ju-t  ^e  MeCardie  and  a  common  jun-  hoard  this 
action,  in  which  plaintiff  company  claimed  damages  for  the  npn-dolvciy 
of  3i  tons  of  copj)er  wire.  Defendants  pleaded  that  there  was  no  com- 
pleted contract,  bnt  only  negct;at;cns. 

Mr.  .1.  B.  Matthews.  K.O..  and  Mr.  Tyrrell  were  for  plaintiiTs  :  Mi'. 
Ralph  IJa-ike.s.  K.('.,  and  Mr.  Douglas  Hogg  for  defendants. 

Jlr.  M.\TTHEW.s  said  the  defence  was  that  there  was  no  actual  contract 
in  writing,  and  that  that  being  so  there  never  was  any  contract  at  all. 
The  question  was  rea'.ly  rather  one  of  law  than  of  fact,  and  turned  to  a 
great  extent  on  the  corresjxmdence  between  the  parties.  W.  T.  Henley's 
Telegraph  Works  Co.,  who  were  manufacturers  of  submarine  (tables-, 
used  very  largo  quantities  of  copper  wire.  Plaintiffs  had  knov.'n  the 
partners  in  defendant  firm  (Messrs.  Dennis  &  Pollock)  for  quite  a  number 
of  years  in  connection  with  the  copper  trade.  Being  a  young  finn, 
defendants  were  an.\ious  to  do  business  with  such  a  company  as  plain- 
tiffs" and  ajiproached  them  with  that  object  in  View.  From  time  to 
time  they  had  invited  plaintiffs  to  give  them  orders,  and  three  or  four 
contracts  had  l)een  satisfactorily  carried  out.  The  present  contract  was 
entered  into  in  December.  11I1.5,  when  plaintiffs  gave  defendants  an  order 
for  31  tons  of  •02S  plain  copper  at  12gd.  a  pound,  to  be  .shipped 
from  New  York  at  the  end  of  .Januarj-.'c.i.f.  in  London.  Defendants 
wiere  mable  to  give  deliverj-  of  the  goods,  and  eventually  asked  to  I  c 
released  from  the  contract. 

Evidence  was  given  to  shov/  that  the  price  of  electrolytic  wire  Lars  in 
.January  was  f  lO'S.  in  February  £136.  10s.,  and  throughout  March  £13(;. 

After  legal  argument,  the  jur>-  found  in  favour  of  plaintiffs,  for  v.hf  m 
his  lordship  gave  judgment  for  £147  and  costs. 


Lowe  V.  Weld. 

List  week  the  Court  of  Appeal  (Lords  Justices  Swihfon  Eady  and 
Binkes  and  Jlr.  .Justice  A.  T.  J.,awTence)  hoard  the  appeal  of  defendant 
(.Mr.  ('.  .J.  Weld-Blundell)  from  tho  vordict  and  judgment  entered  at  the 
trill  before  .Mr.  .Ju.^ticc  Kidlcy  and  a  tj,ccial  jury. 

('apt.  \V.  H.  Lowe,  electrical  engineer,  brought  tho  action  against 
defendant  to  recover  damages  for  alleged  libel.  The  facts  were  given 
in  The  Elk(Tbici.\s  for  .March  10  last.  The  jury  awarded  £1.000 
damagcx  to  plaintiff  for  whom  judgment  was  entered.  Defcndnn' 
appealed  upon  the  ground  that  the  damages  were  excessive. 

-Mr.  Mitchell  Inncs,  K.C..  and  Jlr.  Theobald  Mathow  .appeared  in 
(support  r.f  thi-  a|>[x-al  ;  and  Jlr.  Lewis  Thomas,  K.C,  and  Mr.  Cotcs- 
PrcMly  for  the  rc.s[KjKdont. 

D-jrini;  till-  aruumcnts  I.,ord  Justice  Swinfcn  Eady  suggested  what  sum 

>>  -  •  .  i,ri  thought  Has  a  reasonable  one  to  be  paid  by  defendant  and 

I  by  pl'iinliff,  and  in  ih'j  result  the  appeal  was  ordered  to  stand 

'   It  dayu  to  enable  tho  parties  to  consider  the  proposal  with  the 

.  ■  ..  ■■.  ,1  Fctllcm-nt. 


Electric  Lamp  Patent  Case, — Corrrrlion. — (n  the  report  given  in 

1..  227)  of  the  action  brought  by  tho  B.T.H.  Co.  against 

I  ricnl  ( •<>.  for  infrinf^emcni  of  patent,  the  efficiency  of  the 

■  Ihc  hubjitl  matter  of  the  |>;ilent,  wi:k  given  as  .5  watts. 

If  r-i  ,  llii«  BJioiild  httvc  been  O-.l  -.latl. 


PARLIAMENTARY  INTELLIGENCE. 


THE  MARCONI-TELEFUNKEN  AGREEMENT. 

'"  il'     II of  (  .,niiin,ii»  lii.M  v,iiU,  Ml.  J:.  (Jwv.s.m;  Hskiil  Mhitlicr, 

Ml.  Ill  of  Hll.'f,  Oif  Mareoiii  ai.d  Tel"fiiiiken  wirelei-K  (cle- 
werc  niechanicnlly  niid  eonuni'icially  comliincd,  and 
'I  •  •    o  1    1.11  1..  pri'venl  lliiil  comliiiudion  proving  a 
iiiii'lnnccH. 

,1,  said  the  two  HyHteiiiH  had  nlwayH 

'i  cnch  other,  and  the  agreement  did 

in  any  way,  and  did  not  involve  a 

ompnnii-H.     The  iigrceinent  ciicumI 

,  ,iu<\  HJX'cinl  iiieiiHiiren  were  taki'ii  to 

n.iiiiiiiiintiiiii  with  (lie  eiii'iny, 

o(  Ihii.  kind,  which  nmy  be'of  exlr'^mc  im- 

I   ..11  .1  ii|iriii  ihii  iiinniigiiig  dirertrir  o(  a 

■     lor  thiinKclveH  1 

lly  coiiHidered,  anil  I  am  not 

'  111'  coMip.'iny  to  give  inforiim. 

i'liii«  llie  nrniiigciiient  I  etwcen  the 

I   Ini  d  thai   llic  fnclK  nni  im  1  linNc 

iiy  a  1,'erinnii  llrm,  njid  im  It 

«li"l  are  lh<- nrrnii|(iinii'iilM 

>    '  ■  iiiiwiiy  ? 

■  •  ''  '-  I-  ■'  I  ', .  uiil  l(  I  lie  Marconi 

I  to  ninke  |.i.  1   iirriingeinitnlii  Miir 

ioi„,«„yii„  intage.  hut  llmvc  no 

.«.  r  t..  I.  II  Uie  .M  If.  oiii  coni|Mriy  U.  iiwU  piil.lK  llio  iirntliKumMIt  tliey 

o  made  pridf  to  Mie  war. 


SPECIFICATIONS  PUBLISHED. 

Tfie  following  abstrad  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewbukh,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  lite  date  applied  for  differs  from  the  date  on  which  the  application  uias  lodged 
at  the  Patent  Office  the  former  is  given  in  brac/sets  after  the  title. 

1914  Specifications. 

13.961  C3MPAGNIE  DE  SiGNAux  Electriques  pouk  Chemins  de  Fer.    Signallir  f  en 

railways  by  detonators.     (27.6, 13.) 
16.3-tO  M\5KS.    (Siemens  &  Hnlskc.)    System  of  connections  for  telephcr.eiristallslicrs 

in  v/hich  the  work  of  the  operators  is  supervised  frcm  special  obiervalicn  pUccr. 

1915  Specificatioms. 

103  L'-.C"  '^      i~'  -^  ^'^■--'^l^ctricmachines  fortrarsfoiniinE  alternaling  ctiKTis  inio 
-  vice  versa,  and  applicable  also  as  double  current  genc- 

)     P.otective  devices  for  electric  dis'.ributicn  syslcnrr. 
ei-itCis.  Timelimitclectriccircuit-breakers.  (30711,'!'!.) 
ne  limit  device  fo^relectric  currents,  in  which  the  arm  aiuic 
nncctod  to  an  opposing  spring  through  a  time  element 
'/hen  tlie  overload  cuiient  acts  the  armature  is  atlrcclcd 


ratr 
14,482  B.T.  :-. 
14,493  Akt.G.,.d,_  ,  .,b. 
Achcuit-b.uikerv,ill! 
of  t  le  e]ectroma?;net  is  < 
itrollej  de 


ajainEt  thcspring.but  is  di^ccnr.ected  therefrcm  v.hen  the  time  ekm.ent  hsjelapicc', 
aid  the  armature  then  operates  sharply  with  a  large  fcice  ic  cpen  tl  t  ma-r  i'^/ilch. 
14,503  Harry  W.  Cox  &  Co.  &  Ten  S.'Juggenka.te.     Interrupters  for  induclive  electric 
circuits. 
Ai  iiterruptcr  for  inductive  circuits  ccmprisinp  in  ccm.binalicn  me^rs  fcr  prc- 
jecting  a  jet  or  column  of  mercury,  a  mechanical  device  operating  pe'ricdically  to 
interruptercutthemercuryictorcolumn.and  am,ienetic  device  operating  to  blew 
out  or  extinguish  the  arcing  spark  occurring  at  the  moment  of  interrupticn. 
14,633,  14,643  Heys.     (Neuland  Patents,  Ltd.)    Dyr,-n-c-el(CtiiciT  £cl  .i  i:  . 
1  4.729  Long.    Arrangement  of  circuits  (or  the  tranem.isricn  of  aether  waves — e.g.,  thc:e 
u:ed  in  wireless  telegraphy. 
Relates  to  an  arrangement  of  circuits  in  wireless  telegraphy  which  ccnsists  in  tl  e 
enployment  of  an  oscillating  circuit  of  low  damping  electrcmagneticaDy  ccrpkd  to 
t  le  existing  and  radiating  circuits  for  the  purpcie  oF  obtaining  a  single  wave  of  very 
lov/  damping  in  the  aerial  circuit  under  certain  conditicne  of  ccirplir.g. 
14,351  B.T.-H.  Co:  &  Ralph.    Magneto-electric  machines. 
1.S.633  B.T.-H.  Co.     (G.E.Co.)     Protective  devices  for  electric  circtiits. 
16,6',0  Electromotors     (Ltd.),     Longbott.om     &     Greenhalch.    Dymamo-eleciric 

machinery. 
17,160  St.«tter  &  St.  John.    Accessories  for  use  with  telephcnes. 

1916  Specifications, 
1,116  Vaciium  Brake  Co..  Dover,  H.  J.,  &  Walkep,  W.  P.    Fluid  pressure  controlled 

collectors  for  electricity.    (101.737.) 
4,336  Dixon,  A.  F.    Electric  signalling  systems  and  apparatus,  particularly  apolicatle 

1 5  automatic  multiplex  printing  telegraphy.    (22/4./15.)    (lG0,3Cfr.) 
5,750  United  States  Metals  Refining  Co.    Electrolytic  refining  or  extracting  pic  - 
c;ss.    (20.'4,'15.)    (100,318.) 


APPLICATIONS  FOB  PATENTS 

Note. — The  tindermentioned  Applications  {except  those  marked  \)  ore  not  open  to 

public  inspection  until  after  acceptance  of  Complete  Specifications.    Those  marked  •  are 

open  to  inspection  1 2  months  after  the  date  attached  to  them,  if  they  have  not  been  published 

previously  in  the  ordinary  course.    Names  within  parentheses  are  those  of  communicators 

of  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

October  9,  1916. 

14,312  Craven.    Telephone  sv.ltchboard  plug. 

14,322  Hamilton.    Cable-hauling  sheaves. 

11,325  Beard    &    Electrical    Improvements.    Protecting    devices    for    multiphase 

alternating-current  apparatus. 
11.345  Chitty.     Electric-machines. 
14,348  Cowper-Coles.     Electrodeposition  of  lead. 
14,351  Qowper-Coles.    Coating  metallic  sheets,  &c.,  with  lead. 

14,355  Submarine  Wireless  Co.    SDund-operated  circuit  controller.     (19/5/16,  U.S,) 
14,358  Young.    Signalling  apparatus, 

October  10,  1916. 
14,,363  Carnduff.    Ships' telegraphs. 
14.367  MacTaggarT  &  ScoTT.    Telemotor  apparatus. 

1 1,371  Weller.    Preparation  of  materia!  applicable  for  varnish,  insulation,  &c. 
14,383  Boyce  &  Brush  Electric  Engineering  Co.    Collection  of  electric  currents  frcm 
revolving  apparatus. 

14.416  Giles.     Electric  condensers.    (13/10/15,  Switzerland.) 

14.417  &  14,423  DuRNFORD  &  SuiiMEusiELE  &  J.  L.  MOTORS.     Electric  motors. 
14,422  DuRNFCRD  &  Submersible  &  J.  L.  Motors.     Pumps  and  electric  motors. 

October  11,  1916. 
14.425  Lancaster.     Route  indicator  for  tramcarr,  &c. 
14.439  Saville.     Electrodes. 

14.466  Moffatt.     Electric  furnaces. 

11.467  Stuot.     Electrolytic  deposition  of  copper  from  acid  solutions. 

October  12,  1916. 
14.509  Berry  &  British  Electric  Transformer  Co.     EMwood  electric  connections. 
14,518  B.T.-H,  Co.    (G.E,  Co.,  U.S.)     Electric  ship  propulsion. 
14,521  &  14,522  SvKEs  Interlocking  Signal  Co,     Electric  commutators. 
14,524  Haussen.     Electrically  sterilising  foods,     (12/10/15,  Norway.) 
14,512  Wade.    (Orbndi  &  Meucci.)    Burglar  alarms. 
1-1.546  Western  Electric  Co,     Duplex  circuits,     (13/10/15,  U,S.) 

October  13,  1916, 
14,566  Marshall,    Magnetic  controlling  devices. 

October  14,  1916, 
14,631  Caraccio,     Electric  treatmont  of  organic  and  inorganic  substances, 
.  14,643  Ai.lobmeihe  Elbk.-Ces.     Elcctricincandoscontlampsfijlod  with. ireon.  (11/1 1/15, 
Germany.) 
14,629  Fletcher  !i  Hallimond.     Electric  magnetic  separator. 

October  16,  1916. 
14,658  Whitaker.    Electric  c.ibloj  and  alectrlc  prot-clion  schemes. 
14,660  BiAHCH  &  Favbro,    Sparking  plugs. 
14.663  ToHKS,    Sp,irklnB  plugs. 
14,666  Simpson.    Tclephonos, 
14,670  Booth.    Tolofraph  alarm. 

14.690  Murllbr  &  Universal  OxYQBN  Co,    Elcclrolyri^ig  apparatus. 
14,699  Ferranti,  Electric  wolrtlne. 
14,703  Cadbll,    Combined  electric  lamp-holder  and  movable  Iclntwi  bracket.  ■ 

0'1,.|.,    17.   1916. 
14,717  BuLi.tx:K,    Tl  ■       ■ 
14.771  Tavloii,    1ti  ;  ri  alternating-current  »ub-»t»tlcns,  ie. 


14,739  A.1KB.  Vail. 
M,745  Clavki.  h  f. 
14,767  Briii 


■u-n  coil  electric  circuit. 
"l"CtrocuiUiB  animals. 
iL   Mfo,  Oil,    Vacuum  typo  Inverted   con- 


14.768  Oli  I  batteries, 

14.886  Van.  i  m.ichlnej. 

14,926  Hsm-ui::,  1, 11.    Cyic    .mj  ... 

fi  Oclobfr  le,  1916, 

14.784  Mo«HD.     B«yonel  capJV/llchlamr-hoMor, 
14,007  Irblaho,    StarklnEJ'luB". 
14,812  NavlorJiTvlbii.    Elcclrodoj. 
14,819  Turcjuaiid,    Mlnorn",  lie,,  electric  l«mp», 
14,621  B,T, -8,00,    (C,E.  Co,,  U,S.)    Vacuum  puiD pi. 


THE  ELECTRICIAN,  NOVEMBER  24,  1916. 


263 


CONTENTS. 


CoMMKR-  UL  Topics 263 

Imports  and  Exports  of  Elec- 
trical Manufactures    261 

Business  Notices 261 

Electricity  Supply 264 

Traction  Notes    265 

Telegraph      and      Telephone 

Notes _..  265 

Empire  Notes 265 

Foreign  Notes 266 

Miscellaneous  Notes  265 

The  Round  Table   61 


Domestic      Utility      Motors. 
Illustrated    62 

TheSkiafix.     Illustrated 64 

Weatherproof     Lanterns     for 
Industrial  Lighting    68 

Tenders  Invited 267 

Tenders  Received  &  Accepted  267 
Companies'      Meetings      and 

Reports 267 

New  Companies,  &c 259 

City  Notes    270 

Electrical   Companies'   Share 

List    _ 270 


COMMERCIAL    TOPICS. 


Experiment  in 
Co-operation. 


The  firm  of  Turner  Br^s.  (Ltd.),  of  Rochdale  and 
Traft'ord  Parli,  are  making  an  interesting  ex- 
periment in  order  to  prove  to  their  workpeople 
the  importance  of  co-operation  and  the  advantage  of  making  them- 
Rolves  more  efficient  and  inducing  them  to  make  suggestions  as  to 
how  machinery  and  metliods  miglit  be  improved. 

Both  of  these  ideas  have  been  put  into  practice  at  Trafiord  Park,  wherj 
th  re  are  nearly  500  employes,  and  at  Rcchda'.o,  where  they  number  four 
times  as  many.  At  Trafford  Park,  cffioioncy  classes,  which  are  held  in 
working  hour.5,  are  being  attended  by  all  i-ections  of  the  working  com- 
munity, with  (it  is  stated)  gratifying  results.  According  to  Mr.  R.  J. 
Wilson,  the  manager,  the  firm  has  been  "  simply  mundated "'  with  sug- 
gestions of  improvements.  For  each  suggestion  which  is  deemed  to  have 
merit  a  reward  of  10s.  is  offered,  and  if  it  r.hou'd  prove  practicable 
enough  to  be  put  into  force  the  reward  is  doubled.  At  the  end  of  the  year 
a  prize  of  £10  is  to  be  added  tor  the  suggestion  which  proves  to  have  been 
the  best,  £7  for  the  second  best  and  £5  for  the  third. 

In  order  to  improve  further  the  relations  between  the  firm  and  the 
workpeople,  facilities  arc  given  for  periodical  social  gatherings,  dances 
and  concerts,  a  works  choir  has  been  formed,  and  nearly  all  of 
the  boys  of  14  to  18  ycar.^  of  ago  have  been  enrolled  in  the  troop  of  Boy 
Scouts. 

The  inauguration  of  the  experiment  is  due  to  Mr.  8annicl  Tun.er,  jun., 
one  of  the  joint  authors  of  "  Eclipse  or  Empire." 


Empire 
Industries. 


Tlie  Trade  and  Industry  Committee  of  the  Royal 
Colonial  Institute  recently  submitted  the  fol- 
lowing resolution  to  the  Governments  of  the 
Dominions  and  Coknial  CovernmcniB  having  jxiwer  to  legislate, 
as  well  as  to  chami.ers  of  commerce,  &c.,  in  all  parts  of  the 
Empire  : — 

That  with  a  view  to  encouraging  the  cstabhshmcnt  of  new  industries  in 
the  British  Empire  and  giving  a  measure  of  confidence  ard  recurity  to 
capital  ("  be  embarked  therein,  as  well  as  assisting  the  expansion  ct  ex- 
isting in<lustries,  the  Governments  of. the  Empire  le  urged  to  make  it 
oliligatoiy  on  all  Government  departments,  municipalities,  railways,  dock 
anil  Irirbour  boards,  gas,  w.iter,  and  electric  light  corporations,  and  all 
such  bodies  spending  pulilic  moneys,  or  enjoying  charters  from  Govern- 
ment or  other  public  authorities,  to  purchase  Empire-made  gocds,  and  to 
place  all  contracts  with  British  firms,  exceptions  to  be  made,  by  special 
permission  of  pro]).T  authority,  only  in  cases  where  such  a  course  is  con- 
sidered to  be  at  varianin  with  public  interest. 

In  forw.uding  (he  resululioii  it  w;i:-,   puintrd  out  that  if  it  were  made 


„      _.  c  Many  Cna  nber.!  of  C-jmnie/oe  have  altered  the.i' 

P, -,_,.„,  -„j  article.?  of  as5oeiation  m  ord^r  to  rjnnve  alien 

...  n  ]i[   "  u.  member.?  and  to  preclude  the  pjssib'.litv  of  their 

Alien  raemoers.  ^,^^^-^^^  ^^  ^^^.,  f^.^^g  ^-^^^      -f^^^^   ^^^^  .^ 

special  meetmg  of  the  Manchester  Chamber  of  Commerce  wa^,  he'd  t ) 
consider  the  subject. 

Afier  discussion  a  resolution  was  passed — 'hat  after  Sept.  QO,  1016,  no 
Germa  i,  Austrian,  Bulgarian,  or  Turk  who  had  not  before  Aug.  1,  190-1. 
bjcami  a  naturalised  British  subject,  and  no  firm,  corijoration,  company, 
assooiaMoa  or  society,  or  repro-sentative  of  a  firm,  corporation,  company, 
association  or  society  in  w'aich  a  German,  Austrian  Bulgarian  or  Turk 
w'.i'i  li  1  I  ii'it  li  -for,-  An;,  1,  1004,  become  a  naturalised  British  subject  was 
a  iiiri'ii'i  "r  ilir.'rt i.r,  or  in  the  case  of  an  unincorporated  association  cir 
socii'ty  w  1  i  a  jir'ntvn-.  and  no  corporation  or  company  in  which  one-fifth 
or  raorj  of  tho  issuod  stock  or  share  capital  or  of  the  elobenture  or  loan 
capital  wa5  held  by  or  for  the  benefit  of  any  German,  Austrian,  Bulgaria-i 
or  Tur'K  who  had  "nor  before  Aug.  1,  1904,  become  a  naturalised  British 
subject  should  be  eligible  for  or  admissible  to  membership  of  the  Chamber 
'  *         *         *         * 

.        .  What   is   referred   to   as   a    "  rank   and   file " 

Engineering  conference,  promoted  by  the  Metal,  Engineer- 

Workers  ana  ■      ^^^^  Shipbuilding  Amalgamation  Committee, 

Industrial  Control.^^.f^  ^^.^  ^^^eeds  last  week. 

The  gathering  was  stated  to  be  the  outcome  of  a  conference  held  in 
August  last  in  London,  at  which  a  resolution  was  passed  calling  upon 
the  executive  committees  of  aU  unions  of  engineering  workers  to  fuse  all 
the  sectional  organisations  into  one  industrial  union,  embracing  every 
worker  in  the  industry,  regardless  of  craft,  grade  or  sex. 

In  opening  the  conference  on  Saturday,  the  chairman,  Mr.  Dan  Roll 
(Amalgamated  Society  of  Engineers),  saiel  that  merely  to  secure  amalga- 
matioii  of  the  sectional  unions  for  getting  larger  benefits  or  increase  of 
v/ages  or  a  shortening  of  hours  was'^not  sufficient.  The  chief  object  of 
amalgamation  must  be  to  secure  the  control  of  the  industry. 

Mr.  W.  F.  Wat.son,  secretary  of  the  Committee,  observed  that  owing 
to  the  war  their  activities  had  for  some  time  been  in  abeyance,  but  by 
September,  101.5,  the  repression  of  the  legislation  which  had  been  pro- 
jected by  the  Government  had  had  an  effect  on  the  rank  and  file  of  the 
unions,  which  were  beginning  to  look  around  for  a  method  of  strengthening 
their  position  in  the  nidustrial  field.  Over  2,000  had  subscribed  to  the 
amalgamation  as  associate  members  since  January  last  ;  (1,000  votes 
had  so  far  been  civen  for  amalgamation,  and  by  the  end  of  the  year  they 
would  have  200r000  to  250,000.  The  great  feeling  that  was  behind  the 
movement  was  that  thev  were  out  definitely  for  the  control  of  the 
industry,  and,  hiviiiL'  arhicvr.l  that,  they  proposed  to  ran  it  in  the 
interests  of  the  whole  n!  t  !..■  ,«  .  i|.'.e,  and  not  in  the  interests  of  "  the  inter- 
national gang  of  sue  ik-Hiicl  liuanciers."  ,  r„,  i 
The  following  resolution  was  carried  with  one  dissentient  :  iliat 
realising  that  as  at  present  organised  the  trade  union  movement-  is 
entirelv  inadcquale,  this  conference  of  the  rank  and  file  demands  that 
■  ninons  (catering  for  engineering  and  .shipbuilding 
.^(1  together  and  formulate  a  practicable  sciieme 
-liiill  fuse  all  sectional  unions  into  one  industrial 
.V,  I  the  nryanisalion  of  all  workers  in  the  industry 
;\.x  ;  mimI.'.is  it-^  ultimate  aim,  the  control  of  in- 
I,-  ;i1m. lit  Lull  111'  the  wages  system." 

^,_  _^„^,  _^^ delete  the  words  ■■  regardless  of  craft  or  sex  "  was 

d-fcatcd""by"a  large  majority.  The  conference  expressed  the  opinion 
that  act  ion' should  be  taken  on  the  initiative  of  the  Amalgamated  Society 
of  Engineers  within  three  months. 

Jeeordnis  to  the  "  Elcctried  World."  tle-e 
Registration  of  ^^.^^.^  ,,/i)ec.  31  last  1,187  cketritians  regi.s- 
Electricians  in 


I  Government  c'epartmcnts 
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compulsory  ni  each  part   of  i\'r    lOnp 

and  iiniin.'i|):il  and  oth.T  pul>li.    li.  >l„ 

British  llmis.itw.iuM  innvca  \.i\  :  n. 

lisliinciit   (if  new  and  the  growlh  iil  c 

Koliibiliug  inter- Empire  trade.     Sym] 

from  tile  (iovcrnments  of  the  Oominii 

New   HrunswirU,   Manitoba,  Nova   Scotia,  Sasi^.■lt.  licwan  and  Ontario: 

from  South  and  Western  Australia,  Newfoundland,  llonu  K(mg,  Straits 

ScttleiiKints,  Civlon,  .lamniee,  British  Guiana,  Trinidad,  Barbadoes,  the 

Leeward  and  VViiidward   Islands,  Bermuda.  British  Honduras,  Gambia, 

Soychollos,  and    the  Nyasaland   Protectorate,    and  from  a  number  of 

cliambors  of  commorco. 
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lercd  in  tic  department  of  gas  and  electricity 
of  Chicago,  an  increase  of  190  over  1914. 
The  registration  of  eleotrieians  is  stated  to  bo  giving  excellent  .satisfac- 
tion, as  the  supervision  which  this  mgistration  affords  the  deparlmont 
eisuresa  moro  rigid  complianeo  with  the  rules  than  was  heretofoio  main- 
tahied  The  enfonement  of  the  ordinance  requiring  registration  has 
nrotected  the  public  against  inferior  work  by  iri-esponsible  contraetoi-s. 
'  *  *  *  * 

111  order  to  meet  the  requirements  of  the  greatly 
.  Japanese  Trade      j^^^  ceased  trade  between  Japan  and  New  Zealand 
with  Australia.      „^^,  Ni].iion  Yunen  Kaiiiha  have  inaugurated  a 
fiervice  of  ideanmhipM  lelwecn  the  two  eountricn.  ,  ..      u  ,1 

The  lii'st  ves.sel  left  Yokohama  for  Wellington  on  Aug.  24,  and  it  eallea 
at  Melbourne  and  other  Australian  ports.  Besides  toys,  the  ^es.^el 
carried  general  .Japanese  mendiandiso,  including  S;>«'!^«'»'-^-  ^'?'',.Z 
electrical  fittings,  (enamelled  wares,  &c.  Messrs.  Mitsui  *  V^J- Jl"^ 
Mitsui  Busan  Kaisha)  also  intend  to  operate  a  monthly  .service  ot  cargo 
steamci-s  between  Jajian  and  Sydney  and  Melbourne. 
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IKPOETS    AND    EXPORTS  OF  ELECTEICAL 
MANUFACTURES. 

from  No7.  11,  1916.  to  Nov.  17.  1918 
IMPORTS. 

Folkestone. — France:  Elec.  apparatus,  17  c.s. ;  elec.  carbons,  40  c.s. ;  unenu- 
merated  lycaies. 

LXJKEOK — US.A..-  Elec.  motor.  1  C.S. :  electrodes.  42  c.s. :  ur.enumerated.  £1.601 — 
1,014  c.;.  Holland:  Elec.  glow  lamps.  £6.215- 64  c.s. :  elec.  bulbs.  236  pkgs. :  elec. 
lamps,  898  Dkg:.;  elec.  batteries,  50  pkgs. ;  uner.umerated,  £71— 9?8  pkgs.  !aian: 
Unenumerated,  £1.067— 1,868  pkgf.;  Swilrerland:  Unenirreraled.  £1 .664.  Ficicc: 
Elec.  wire.  16  p''.gs. ;  unenumerated.  £582c.s.  Car.ada:  Wire  and  cable,  £30  ;  uncnu- 
merated,  £95.  Denmark:  Unenumerated,  £578.  Sweden:  Unenurrerated,  ££C1. 
Italy:   Unenumeraied,  £470. 

EXPORTS. 

To  Au;TSALACU.—/4KcWi;«J.-  Unenumerated,  £787.  Ar«;Aott<-«c- Wire  and  cable. 
£74;  elec.  machinery.  £989:  elec.  meters,  £41 1  ;  unenumerated.  £967.  Sydney:  Elec. 
machinery,  £620:  elec.  lamps,  2.450  n.o. :  unenumerated,  £3.078.  Wellin%lon  :  E\ic. 
lamps,  564  n.o. ;  v;ire  and  cable,  £70:  elec.  machinery,  £356:  unenumerated,  £996. 
Lyttelton:  Wire  and  cable,  £137;  unenumerated, £13.  Adelaide:  Unenum.erated,  £3.273 
Christchurch :  Telegraph  material.  £93;  unenumerated,  £525.  Brisbane:  Wire  and 
cable,£57:unenu.-nerated,£761.  Oi/«!iin.-Wireand  cable,£212  ;  elec.  lamps, 3, lOOn.o. 
unenumerated, £881.  -  /nirrco^S'/(.-  Wireand  cable, £52;  unenumerated, £14.  Oamaru: 
Elec.  machinery.  £240. 

AFRICA.— Durban:  Wire  and  cable,  £1,861;  elec.  machinery,  £551;  elec.  lamps, 
17,888n.o.;  unenumerated. £2.364.  CapeTcwn:  Wireand  cable, £538;  elec. machinery 
£>21;elec.  lamps.  2, SX)  n.o.:  unenumerated,  £1,954.  Port  Elizabeth:  VnenvmeraitdMHt. 
£)«;afM  Bay.- Elec.  machinery.  £1.440  ;  lourenco  Marques:  £105.  Beira:  Wire  and 
cable.  £50;  utenumerated ,  £912.  Chinde:  Unenumerated,  £210.  Ascension:  Tele- 
graph material,  £69.    Mombasa:  Wire  and  cable,  £7;  unenumerated,  £35. 

Malta.— Unenumerated .  £40. 

Egypt. — Alexandria:  Unenumerated, £27.    PortSudan:  Unenumerated, £14. 

India,  CsyIjOS,  Indo-China  and  Straits  SETTtEMPKT<i.— ^cmioy.-  Elec.  Umps. 
1,500  n.o.:  n/ire  and  ciole.  £202:  unenumerated,  £1,017.  Calcutta:  Elec.  machircry. 
£641:  elec.  limp  .  7.400  n.o. :  unenumerated,  £2.102.  Madras:  Unenumerated £67. 
Ceylon:  U.ne.TUmcrated.£359.  Singapore:  Elec. machinery. £214;  unenumerated.  £'?0, 
Bjnkok:  U.ie numerated,  £57.    Penang:  Elec.  machinery,  £30  ;  unenumerated.  £10. 

CHlTtA. — Shanp/iai:  Unenumerated.  £562.    Saigon:  Unenumerated,  £60. 

SjUTk  AMD  CENTRAL  AuEPlCA.—Suenos  Ayres:  Wire  and  cable,  £207;  telegraph 
material,  £16;  unenumerated.  £135.  Valparaiso:  Wire  and  cable,  £142:  telegraph 
material, £90;  unenumerated. £95.  Riode Janeiro:  Unenumerated, £42.  Montei/ideo: 
Unenumerated,  £91.  Santos:  Elec.  machinery,  £205.  Ahto/agaslo:  Elec.  lamp?.  £54. 
Cliili:  Rosario:  Wire  and  cible.  £18;  unenumerated.  £62. 

HoLLAtiO.^A msterdam:  Wire  and  cable.  £1.150.    Rotterdam:  Unenumerated,  £47. 

FRANCE. — Diepre:  Wire  and  cable.  £210 ;  elec.  machinery.  £216:  unenumerated, 
£18.  Fam.-  Une.Tumerated.£121.  Rouen:  Unenumerated,  £858.  Marseilles:  Elec. 
machinery.  £170.    Bordeaw:  Unenumerated. £452. 

Norway.— CA'iJ/;a<io.-  Wire  and  cable. £634;  unenumerated, £39. 
PoRTtjGAL. — Oporto:  Telegraph  material,  £1C0. 

Norway. — Bergen:  Unenumerated. £136. 

RJ311A. — Vladi'jostock:  Elec.  machinery.  £597.  Petrograd:  Elec.  machir.ery,  £4?5; 
linen  umerated .  £374. 

Canada. — Quebec .   Unen  umerated ,  £40. 
U.S.A.— floj/ot  .•  U.'.cr.  tn-crafrd  ,  £1C. 

FOREIGN  GOODS  (duty  paid  and  free). 

~       Ump:.  1.569  n.o.:  enumerated,  £48.    CapeToum:  Elec.  lamp.',  4.5C0 

■ej.  £19.    Port  Elizabeth:    Unenumerated,  £36.    Bankok:    Uncnu- 

'•/fa.'   Unenumerated,  £62.    Boston:   Unenumerated.  £33.    Cakutli : 

r  £370.    Napier:   Unenumerated,  £13.    Paris:   Unenumerated,  £712. 

t^y^i^iiirii-.r     Unenumerated,  £40. 

IN   TRANSIT. 

AdtlaiJe:  Elec.  lamp;.  £408.    Sydney:  Elec.  lamK. £1.039. 
Nr>Tr. — Th"-  Urge  number  of  iu-mn  in  these  official  returns  under  the 
miiilfMline   h'lullne   "  uncnumcTat/'d  "   rflate   to  what   ia  described   as 
"  electrical  goods  "  and  "  electrical  matcriala." 


BUSINESS  NOTICES. 

Share}  (or  Sale  by  Tender.  11  >  rull  Trustee  invites  tenders  for 
the  jinrihan-  of  tlii^  wln.N-  ii.r  any  |i.'il)  nf  :i').<lOI  £1  preference  and 
7,4<)0  £1  ordiniiry  HhareK  of  the  .Sterling  Telephone  c&  Klfctric  Co, 
(Ltd.),  veKlerl  in  him  an  f 'uxtoiliiin  by  iin  order  of  tlie  Board  of  Trade 
dated  Aug.  I,  H)I(1.  Tendera  arc"  to  he  delivered  to  tl.o  I'ubl'c 
TniNtee  (Mr.  ('.  .1.  .Stewart),  Kin^Kwiiy,  Jxindon,  W.C,  by  noon  tn 
Friday.  I)er.  K.  ForniM  of  tenrfer  from  the  I'ublie  'IViiHtre  or  from 
MmarH.  \V.  U.  I'eal  &  Co.,  II,  Ironnumger-lane,  l>ondon.  K.(',  I'ar- 
tieiilnrN  ol  the  iHHurd  eapital,  profilH,  loeation  of  oITicch  nnd  worl<H. 
*■ ,,  »re  given  in  an  advertiwnient. 

Tho  pftftnemliip  letwPMi  Stbiey  T.  .lolley,  K.  Tiekett  imd  I., 
Tiekett,  nteumulalor  ntaniifnetiirc-rH,  VVoodhnnrH-yard,  lioiirne- 
mouth  I'nrknad.  SoutI  end-on>'en,  hnH  been  d'HaoIvrfl,  ho  fur  aa 
e»)ne<'mii  .Mr.  .lol'ey. 

Plant  for  Sale.— Ve«.n..  Harlow  &  YounR,  25,  Ciithenne  nt  eet, 
WVilmioHlpr,  .S.W.,  have  for  lui'e  mime  a.e.  motora,  with  puI'Myn, 
nhaUiri-j.   1r",      Srr  ,i„  iiilrrrtiDrmml. 

'^''  ''■  !^"i '  &  Co.  (I,id.).  7!l,  Kitrrinndon-roiid,  London, 
E'*   •  ale  a  Willanii  Irxliuiieed  eneloned  engine  dire;'! 

eo'ipl'   .  e.e.  ilyiiani'i,  LVI'i  v  .  .''.(Kl  iini|  ere;,  M.IO  rev  i. 


p  ELECTRICITY  SUPPLY. 

iiiiiiiiiiiiiiiiiiiiiiii 

EXTENSIONS. 
Dundee.- -'nn-  ."eotti-l,  (l(l,.e  |,„m  «>netioned  further  expenditure 
of  £27.tl(K»  ,m  the  rxlen«iMnH  of  lh>-  ••le.lriiily  Kupply  ucirkH,  bul  on 
eondilion  that  a  i  olitrilniluin  of  t.'i.INN)  in  nniili'  towardx  the  eoHt  ol 


the  contemjilated  extensions  out  of  revenue,  and  a'so  that  provision 
is  made  for  the  reduction  of  the  loans  raided  under  the  sanction  by 
setting  aside  annually  to  a  sinking  fund  not  less  than  4  jer  cent,  of 
the  amount  borrowed. 

Hull,— The  acting  electrical  engineer  (Mr.  J.  F.  Magoris)  has  re- 
poried  that  it  is  necessary  to  proceed  with  the  erection  of  the  water- 
cooling  plant  authorised  in  February.  1915  (but  s  ibsequently  post- 
poned as  the  result  of  representation  from  H.M.  Treasury),  so  as  to 
have  the  plant  in  commission  during  the  summe.-  of  next  year. 

Since  the  above  date  the  output  of  the  electricity  undertaking  has  in- 
creased by  over  30  per  cent. 

The  Electricity  Committee  has  now"  applied  for  the  sanction  of  the 
L.(J.  Board  to  the  borrowing  ol  the  necessary  capital. 

Lowestoft. — It  is  proposed  to  lay  a  cable  fcv  supplying  electrical 
energy  to  new  premises  of  Messrs.  Brooke  &  Co.  outside  the  borougJi 
boundary,  at  a  cost  of  £200. 

Wednesbury. — The  Council  has  received  sanction  to  the  borrowing 
of  £(i.690  for  extensions  of  the  electricity  works. 

GENERAL. 

Alle^ei  Preferential  Charging.— Hackney  (London)  Electricity 
Comni'ttoc  report  that  a  writ  has  leon  issudd  by  tho  Ga5  Light  & 
Co':c  Co.  against  the  Borough  Council  ask'ng  for  : — 

(1)  A  deslaration  that  Coxmcil  are  acting  in  breach  of  the  provisions 
of  the  Electric  Lighting  Act,  18S2,  in  supplying  electricity  for  lighting 
puiiio.ses  to  persons  who  also  take  electricity  for  power  at  a  lower  rate 
than  they  supply  to  per-sons  who  take  current  for  lighting  only  ;  (2)  An 
i'ljunction  to  restrain  defendants  from  makiii:g  any  such  differentiatirn 
in  the  rates  charged  by  them  for  the  strjiply  of  electricity  in  broach  of  the 
provisions  of  the  said  Act.  The  Committee  have  caused  an  appearance 
to  be  enteredon  belia'f  of  the  Council,  who  will  defend  the  action. 

Glasgow. — At  tl.e  meeting  of  the  Corporation  last  week  Mr. 
Wleatley  asked  the  convener  of  the  Electricity  Committee  whether 
the  men  in  military  uniform  engaged  on  street  work  in  ccnnection 
with  the  department  were  being  paid  the  same  rate  of  wages  and 
given  the  same  conditions  of  labour  as  the  men  usually  employed  on 
that  work,  or  were  they  merely  being  paid  at  soldiers"  rates  and 
working  under  military  disci|)line. 

In  reply,  Mr.  H.\nn.4Y  said  the  military  working  ])arty  doing  labouring 
work  for  tho  street  mains  section  of  the  electricity  department  wore  paid 
the  same  rate  of  wages  for  such  work  and  had  the  same  hours  and  working 
conditions  as  ordinarj'  st£Uad  labourers.  Payment  was  made  to  the 
Paymaster  of  the  Scottish  Command,  who,  after  making  deductions  for 
food  and  billeting,  paid  the  balance  to  the  men. 

A  further  eiuestion  as  to  whetlier  the  sanction  of  tho  Committee  and 
the  Corjjor.-ition  had  been  obtained  to  the  placing  of  the  industrial  work 
of  the  Corporation  under  the  control  of  the  militaiy  authorities,  was 
ni'ed  out  of  order  as  no  notice  had  been  given. 

Hackney  (London).  Apjilication  is  to  be  made  to  the  L.C.C.  f(V 
a  !i  an  lit  tli., 5(1(1  in  ics|:(et  of  the  e.xpendittire  to  l.'O  incurred  in 
liiikini;  ii|i  the  electricity  undertaking  with  that  of  the  North  Melro- 
|iolitan  KIcetric  Supply  Co. 

Kingstown. — The  Urban  Council  have  agreed  to  ]iay  £100  to  the 
e,  ri  iilliif.;-  (■'(•(■trical  enginr-er  (Mr.  .1.  B.  Ticrney)  for  the  preparati(  n 
of  |i'aus,  ,V-.-..  for  Ih.e  elcetricity  supply  sehon-e. 

Middlejbrough.-  -Tie  Mayor  (Councillor  .J,  Calverl)  has  liem  re- 
e'ected  chairman  of  the  (Jas  and  K'.cetrieity  Committee. 

Th(!  borough  electrical  engineer  (Mr.  Sootson)  iv\)orts  that  the  effect 
of  "  daylight"  saving  has  been  to  ivduce  by  7J  jiercent.  the  nmuberof 
uiits  used  for  lighting,  but.  in  spite  of  this  reduction,  there  has  been  an 
increase  of  f4.')0  in  tho  revenue  for  the  past  six  months,  lompared  with 
the  same  period  of  lill5. 

Poplar  (London). — The  Borough  Couneil  will  support  tie  ))roposa'3 
of  ll;e  .Vatitjnal  lOlectriit  Power  .Supply  ,loint  Committee  with  refer- 
I'M'  (•  to  the  intereoimeetion  of  Flretrie  .Sup])ly  Statitms. 

St.  Pancras. — .-Icting  on  the  advice  of  the  chief  electrical  engineer 
(Mr.  C.  W.  Hnyiies),  the  K!eetrieity Committee  lias  decided  that  no 
new  ei  nsumera  ahall  Ic  eenneeted  or  adelitii  us  to  existing  insta'la- 
tii  ns  made,  except  whoi  iTipiired  for  war  jiurpc  ses,  owing  to  the 
iMIliculty  in  obtaili'llg  nniteria's  and  t<i  th.e  shortage  of  thei  stall'  aiul 
(.;  ■neratiim  plant,  parlieidarly  boi'er  power,  .\ll  ap|)licati(ms  will  I c 
i.irefujly  conH'dered  by  Ihe  Comuiittee. 

ShoHleld.— .At  a  Hpeeinl  meeting  of  the  City  Conu'il  on  l''riday  last 
H  pniposd  to  buy  the  local  gas  worka  wna  ivjeeteil. 

StreUord.  (Iwing  to  tin'  Crlian  Couneil  I  eiu';  imiib'e  to  supply 
■  '  tr:.'  .  urrent  to  the  exhibilion  buildingn  at  Old  Trallord.  .\Iui'- 
I  I  e^e.-,  the  .\utoinoliile  Show  aiuiouneed  for  I '(■<■.  I  to  Dee,  !l,  has 
' "  |H.M(|".ne.h 

Tottonham.  'I'l-O  Ceneral  Purpiwa  Comiiiill.  !■  has  iiolillnl  I  he 
Norlli  Meliii|iolilaii  IC'eetrie  Power  Supply  Co  to  cease  lighting  all 
llii-  lire  lampH,  and  to  |irovide,  tix  and  light  ."lOe.p,  im  iindeHcent 
liioi|>Miil  17  |HiiiitH  au  agreed  by  the  Couneil,  Q     •-  {1-  i 
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Walthamstow. — Tlie  electrical  engineer  (Mr.  G.  R.  Spurr)  has 
roportecl  tlic  result  of  his  negotiation'*  with  regard  to  supplying 
Messrs.  Peter  Hooker  (Ltd)  with  from  750  ii. p.  to  1,000  h. p.,  and 
application  is  to  be  made  by  the  Council  for  a  loan  of  £13,140  under 
the  Coventry  terms  and  conditions  and  a  grant  of  £8,063. 

HIIIIIIIIIIIIIIIIIIIIIIIIIII 

1  TRACTION   NOTES. 


Bradford.— The  tramcar  scrvico  is  to  be  curtailed  in  tlie  evening, 
and  on  all  routes  the  service  will  in  future  cease  half  an  hour  ear  i3r. 

The  general  manager  of  the  Corporation  Tramway.s  (Mr.  C.  J. 
Spencer)  has  had  an  interview  with  Lord  Derby  on  the  general 
question  of  men  imder  30  years  of  age  in  the  tramw  ay  service,  and  it 
was  agi'ccd  that  certain  exchanges  should  be  mad:'. 

It  appeared  that  there  were  in  the  Army  a  number  of  former  corpora- 
tion, employees  who  had  failed  from  the  military  point  of  view,  but  who 
were  all  right  for  tramway  service  ;  and  it  was  proposed  that  these  men 
should  come  back  and  so  releise  Class  A  men,  who  were  at  present  em- 
ployed on  the  tramways.     A  scheme  of  substitution  is  being  arranged. 

Brighton. — The  Council  have  agreed  to  the  proposal  of  Messr«. 
Tilling  (Ltd.)  to  acquire  the  who'c  of  the  omnibus  services  ir  Brighten 
and  Hove. 

Negotiations  had  been  in  progress  for  some  months  to  secure  single 
control.  In  agreeing  to  the  transfer  of  the  licences,  the  Corporation 
reserve  their  full  rights  under  the  Act  sanctioning  railless  traction  and 
the  leasing  of  motor  omnibu-es,  which  may  bo  brought  into  operation 
after  the  war. 

Electric  Traction  in  the  U.S.A.— It  is  announced  that  the  Chicago, 
Milwaukee  and  St.  Paul  Railway  Co.  has  increased  its  electrxally- 
opcrated  mileage  in  Montana  by  1 10  miles,  the  new  section  extending 
from  Deer  Lodge  to  Alberton,  and  brmging  the  total  length  of  elec- 
trified line  to  336  miles.  The  last  section  (between  Albertcn  and 
Avery,  Idaho)  will  probably  be  opened  for  traffic  about  the  com- 
mencement of  next  year.  When  completed  the  total  length  of  the 
electric  system  will  be  440  miles,  extending  from  Harlowtcn,  Men 
tana,  to  Avery,  Idaho. 

L.  &  S.W.  Railway.— The  electrification  of  the  line  to  Claygafe  has 
n  jw  been  completed,  and  a  half-hourly  service  of  electric  trains  was 
started  en  Monday. 

Newcas(le-on-Tyne. — The  manager  of  the  Corporation  framwajs 
(Mr.  E.  Hatton)  has  been  requested  by  the  motormen  to  stop  the 
tramway  service  at  10.30  each  evening. 

The  request  has  been  made  by  the  men  owing  tfi  the  excessive  strain 
upon  the  men  who  drive  the  cars  through  many  hours  of  darknef.s^ and 
who  have  also  to  resume  work  early  in  the  mornings  under  simi'ar  con- 
ditions of  restricted  or  non-existent  street  lighting. 

Plymouth. — The  Tramways  Committee  has  decielcd  to  buy  land  to 
facilitate  tl.e  working  of  the  trams  at  the  Pennycomequick  comer, 
and  a'sj  i\  Pound  street  to  double  a  length  of  line  at  the  entrance  to 
Coburg  street. 

The  effect  of  through  running  and  the  penny  fare  has  been  to  increase 
tlio  number  of  passengers  and  the  receipts.  The  success  of  the  scheme 
has  been  phenomenal,  and  it  is  expected  to  cOTitinue.  Eight  new  tram- 
ears  are  on  order. 

Rissendale  Tramways  Arbitration. — Mr.  J.  M.  McEJroy,  t<:neial 
manager  of  the  Manchester  Tramwa>s,  sat  at  Eacup  on  Monday  as 
Board  of  Trade  arbitrator  to  determine  the  difference  between  Raw- 
tensta'l  and  Eacup  Corporatiems  as  to  the  ])ropcsal  of  Rawtenstall 
to  altei'  and  increase  the  tramway  stages  ancl  fare's  on  the  e'ectric 
(ra'nway  system  between  Rawtenstall  and  Bacup. 

Rawtenstall  Corporation  jjroposcd  to  increase  the  number  of  stages 
between  Bacup  snd  Waterfoot,  so  thai  the  fares  would  be  lid.  from 
Bocup  to  StacUstcuds  »nd  2id.  from  Bacup  to  Waterfoot,  inst,»ad  of  Id. 
and  2d.  respectively.  The  contention  of  Rawtenstall  was  that  Bacup 
passengers  vfore  getting  more  than  their  due  prope)rtion  out  of  the  prt>sjnt 
stages,  as  they  got  an  undue  advantage  over  pass?ngcrs  u.sing  the  length 
bcrtwecM  VVate<rfiiot  and  Rawlcnsall.  Bacup  Corporation  contcrdod  that 
the  w  hoi"  of  the  increases  propo.sc  1  were  in  Bacup  borough,  and  he'.el  that 
the  »xisling  fares  of  k'.  to  StacUstepds  and  2d.  to  Watjrfoeit,  which  had 
been  originally  li\'- 1,  ^IkmiI-I  not  h"  altered. 

Various  rcprr  .  niii  ix -s  (.f  hoth  corixirations  gave  evidence  arel  the 
nrbitrator  rcsci  \'"l  In-  'I'rision. 

Sunderland.— The  tramway  employes  have  been  aware'.cd  in- 
(■:■  'as,-el  wages  as  from  Oct.  1  last. 

In  lieu  of  the  ])re«'nt  war  v.ages.  a  war  wage  of  fls.  per  week  will  bo 
paid  to  all  adult  conductors  (ma'e  an<l  female),  motonnen,  c'.eanerp, 
trackmen  anel  ha!idymen,  and  high  and  low  slice!  men,  and  a  war  wage 
of  :!s.  (id.  per  Hc'ck  til  all  point  Ixiys  and  shed  lads. 

Tramway  Stoppages.  Birmingham  is  not  the  enly  place  where 
dillicully  is  cxpcrii  mcfl  in  maintaining  a  full  sui>ply  of  electrical 
cncrgv  for  the  tramway  service. 

At  Walsall  on  .Mmiday  there  was  a  suspension  of  the  tramway  sendee 
fii[  iMtwriTi  tw'i  and  thine  JKiurH.     Owing  to  a  faibn-e  in  the  supply  of 


current  the  service  on  all  sections  was  brought  to  a  standstill  about 
9.30  a  m  ,  and  was  not  resumed  until  shortly  after  noon.  The  manager 
of  the  electricity  supply  department  (Mr.  Howie)  explained  that,  itlieing 
a  very  dark  morning,  there  was  a  veiy  big  overload  on  the  plant  at  the 
power  station,  and  as  it  was  found  steam  pressure  was  being  lost  it 
b^cim-)  imp3r,xtive  to  curtail  the  supply  of  current.  The  only  thing  to 
d  1  was  to  cut  off  th3  trimwi/3,  as  the  department  felt  it  was  imperative- 
not  to  take  aiy  measures  which  wou'd  have  iaterfered  w  th  the  supply  to 
fivories.  O.ving  to  existijig  conditions,  the  department  is  short  of 
brjilcr  power  at  th'i  new  station.  On  Monday  one  of  the  boilers  hadto  be 
cleaneel  out,  and  another  boiler  could  not  bo  got  under  steam  Aiht3 
dinner-time. 

Therj  was  a'so  a  slight  dislocation  of  the  Corporation  tram  service  in 
Wolverhampton  on  Monday,  due  to  a  temporary  breakdown  at  the 
electricity  station.  The  defect  was  soon  put  right,  and  the-ordinarj' 
service  was  resumed. 

Walthamstow. — The  Clerk  is  to  communicate  with  the  Corn- 
niissioncr  of  Police  pointing  out  the  increasing  scarcity  of  men 
suitable  for  employment  as  motor  men  on  the  tramways,  and  urging 
that  won-en  shoulel  be  licensed  as  drivers. 

Women  Tramcar  Drivers  in  Paris. — The  Prefect  has  authorised  the 
tramways  company  to  employ  fem.ale  drivers.  Tkey  will  commence 
their  elutics  hi  January  next. 

illlllllllllllllllllllllllllllllllllllllllllilllillllllli 

m  TELEGRAPH  AND  TELEPHONE  NOTES,  m 


Hull. — Th.e  Telephone  Committee  have  awarded  bonuses  of  43.  a 
week  to  ma'es  civer  18  who.se  wagcc  elo  not  exceed  40s.  a  week,  and 
of  3s.  to  tho:;e  abuse  wages  exceed  40.s.,  but  do  not  exceed  60s.  a 
week.     Kenia'cs  and  males  under  18  are  to  receive  half  thero  amounts. 

Press  Telegram  Rates. — The  Postmaster-General  announces  that 
owing  to  the  restriction  on  the  intrcduction  of  jjaper  into  the  United 
Kingdom,  and  to  the  present  state  of  disorganisation  and  disturbance 
due  to  the  war,  he  proposes  to  postpone  the  operation-  of  the  new 
press  telegraph  rates  iTntil  Jan.  I,  1918. 

The  new  rates  (which  would  have  come  into  force  in  JanuaiT  next) 
would  have  roducod  from  75  to  (50  the  number  of  words  that  can  be  sent 
for  Is.  during  the  daytime,  and  from  100  to  80  the  number  of  words  at 
night.  The  sca'o  for  mu'tiple-address  telegrams  was  also  to  have  been 
rai.'^ed. 

Teleph3ny  in  Argentina.— The  United  River  Plate  Telephone  Co. 
has  been  authorised  by  the  Argentine  National  CJovcmment  to 
establish  a  branch  office  at  Fisherton  (Rosario). 

A  petition  for  a  concession  for  the  exploitation  of  an  automatic  tele- 
phone service,  presented  by  Mr.  Alex.  Scliwinracr  to  the  Municipality  of 
Buenos  Ayres,  has  been  inferred  by  the  Intcndcncy  to  the  Municipal 
Commission.  The  accompanying  message  (from  the  Executive  Depart - 
nient)  states  that  the  establishment  of  the  new  service  propofcd  ought  to 
be  beneficial,  as  it  is  undoubted  "  that  the  proposed  system  represents 
groat  improvements  over  those  already  in  use."  It  is  recommended  that 
a  clause  giving  the  right  either  to  tlie  Municipality  or  to  the  National 
Governnicn  t  t . .  .■  \pr.  ipi  iate  the  service  should  be  added  to  the  concession. 
It  is  also  .-.latnl  that  a  similar  concession  is  asked  for  by  Senor  Ricardo 
Jurado,  a-nl  tlir  Kx.riUive  say  they  "  have  no  objection  to  according  the 
coiircssinii  t"  lioth  oi  i-ithcrdf  the  aiiplicants." 


EMPIRE  NOTES. 


Australasia.  A  dcimlftidn  in'roiluic  I  b\-  .Mi-.  D.ivic;;.  I\c".'d(  nt 
of  the  Legis'ati\e  C,.(ni'-il  of  Victoii.i,  re  iii'Iy  wai:ed  up>  n  the 
Premier  of  Victoria  (Sir  Alex.  Peacock)  to  protest  r.gainsc  the 
G^v-jinment's  r.chenv^  for  the  futu'e  control  of  the  (ramway  sysloms 
ef  Melbourne  and  :;uturb:. 

Mr.  Divicssaidthc  municipalitit-shr.d  paid  the  pricefor  cable  tramways ; 
they  owned  the  tramways  of  Melbourne,  and  should  appoint  the  new 
boa'rd.  With  rcganl  to  the  proposal  that  railways  should  take  a  propor- 
tion of  the  profits  of  the  tramway  system,  the  municipalities  were  already 
giving  a  great  deal  to  the  Government.  There  was  no  jvistilication  for 
creating  a  separate  boai-d  to  control  the  tram  system.  Sir  David  Hen- 
r.essy,  Lord  Mayor  of  Melbourne,  stated  that  the  tramways  were  faced 
with"  great  dilhciiltics  :  interest  was  hij;h  and  the  employees  were  making 
iletnamls  which  would  take  £173,000  extra  per  annum  if  granted  in  full. 
All  materials  hul  risen  in  price.  The  Councils  .should  have  the  right  to 
nominate  their  own  men  to  carry  on  the  tramways.  There  was  clear 
evidence  that  the  tramway  system  was  providing  facilities  which  the 
railways  were  unable  to  supply.  , 

After  other  sixwkcrs  hud  expresscHl  their  views.  Sir  Alex,  Peacock  saiel 
as  a  matter  of  fact  the  battle  the  Government  was  lighting  was  for  munici- 
pal ownersh'p  as  against  nationalisation.  The  Opposition  and  a  largo 
section  of  Parliament  were  In  favour  of  nationalising  the  tramways.  .As 
to  the  method  of  management  he  wmild  brine;  the  views  of  the  deputation 
before  the  Cabinet,  but  could  not  hold  out  any  ho|H>s  that  they  would 
vary  the  bill. 
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Canada. — It  is  believed  in  official  quarters  that  the  waterpower 
resources  of  the  Winnipeg  River  will  eventually  equal,  if  not  actually 
surijajs  those  of  Niagara.  The  city  of  Winnipeg  and  the  province 
of  Manitoba  have,  therefore,  with  the  |X)tential  powers  of  the  Winni- 
jjeg  River,  an  assurance  and  a  guarantee  of  continued  industrial, 
commercia!  and  m  micipal  growth. 

Th^  Hydro-E'eotric  Commission  has  decided  to  double  the  capacity 
of  the  Toronto  sub-station,  to  instal  new  switchgear,  &c.,  at  Port  Diindas 
pawer  house,  to  duplicate  the  Dundas-Toronto  transmiss  on  line,  and 
toiticreasetheequlpment  at  Niagara  Fa'Ls.  The  capital  cost  is  estimated 
at  £2fiO,000. 


FOREIGN  NOTES. 


Italy. — It  is  stated  in  an  American  consular  report  that  every 
hard.vare  dealer  in  Venice  and  probably  in  all  towns  in  the  Veneto, 
hand  e.i  electric  and  gas  tixtures.  Ven'ce  wou'd  hard'y  azrve  as  a 
centre  for  Italian  im])ort  trade,  as  the  Veneto  io  generally  supplied 
by  wi:oIesa!e  dea'ers  in  Milan  or  Genoa. 

\'eiiice,  however  was  formerly  visited  at  regular  intervals  by  German 
and  Austrian  commercia]  travellers  who,  in  order  to  obtain  control  over 
the  market,  quoted  prices  in  Italian  lire,  including  duly  and  carriage. 
Both  electricity  and  gas  are  used  for  illimiination  in  Venice  and  the 
principal  towns  in  the  district,  though  in  smaller  centres  c'.ectricity  is  the 
only  ilhiminant.  The  price  of  gas  has  greatly  increased  in  some  cities. 
In  others  gas  lighting  has  cea-i^ed  entirely  or  been  diminished.  An 
attempt  is  being  made  by  the  gas  company  that  serves  Venice  to  double 
the  price  of  gas,  and  there  is  an  increased  use  of  electricity  for  lighting, 
power,  heating  and  cooking.  The  use  of  the  electric  light  was  on  the 
increase  in  the  country  towns  even  before  the  war,  on  account  of  the 
abundance  of  water  i)owcr.  There  is  a  familiarity  with  English  in  cora- 
men:ial  cir<:le-s,  but  it  will  Iw  found  to  advantage  if  correspondence  is 
tonduitcd  in  Ital  iai      It.-i'  ian  finn<  u-nally  require  CO  to  120  days'  credit. 

New  Trans- Europsan  Electric  Railway.— M.  HeiTiot,  the  Mayor  of 
Lyn^,  is  at  the  head  of  a  movement  in  France  for  the  construction  of 
a  groat  Trans- European  railroad  which  would  directly  link  uj)  the 
Atlantic  coast  of  France  with  Italy  and  South  Russia. 

Eefore  the  war  the  only  communication  overland  between  the  Atlantic 
pcuboard  ar.d  Russia  was  through  German  territorj'.  In  order  to  obtain 
a  xf.rt  of  '■  right  of  way  "  which  would  make  Russia,  J<Vance  and  Italy 
independent  of  the  German  lines,  it  is  propoeed  to  promote  the  establish- 
ment of  a  'I'rans.Continental  line  which  would  detely  follov;  the  45th 
fiarallel  degree  from  Bordeaux,  moving  slightly  northwards  to  Lyons 
thence  to  Turin,  .Milan  and  Venice.  From  Venice  it  would  follow  the 
Adriatic  cobhI  to  Trieste,  Fiumc  and  Agram  to  the  banks  of  the  DAnube, 
p-t)!i<ing  through  Serbia  and  Rumania  into  South  Russia,  where  its  tcr- 
minuH  would  he  at  fjdevsa.  The  line  would  he  2,500  kilometresin  length, 
onri  would  closely  cling  to  thc«outhern  slopo  of  the  great  mountain  ranges 
•if  Eiir(i[.r-.  The  numerous  water-fidls  and  the  character  of  the  country 
would  admit  of  the  line  hfing  electrified  throughout  its  entire  length. 
There  are  Haid  to  be  no  material  or  engineering  difheulties  that  could  not 
Ik'  overcumr-.  Many  existing  lines  could  be  utilised,  but  would  reqnire 
widi'iiing  and  the  laving  down  of  an  additi<mal  Fct  of  metals.  It  wc.ulil 
linkiip.Swit»Tland  directly  with  th<'  French'Atlanti(' seaboard  andgi.  ally 
fn.  jlitate  trade  Iwluc-n  Italy  and  the  West  of  J-Yaieor  For  this  re  i.soii 
the  linli.in  (;oviTnnicnt  is  said  to  favnur  the  scheme,  and  conespomlence 
hi"  tikeii  place  on  llic  wuhjecl  lietwcn  the  French  and  the  Italian  (!ov- 
irnmentn.  M.  Herrir.t  thinks  thai  llii'  capital  for  such  a  line  shouhl  lie 
j'liritiy  giinr.inti-«I  l.y  Krincc,  Italy  and  RuuHJa. 


MISCELLANEOUS  NOTES. 


|f  B'llldInK  Construction.    .M«hm-k  Spi.rH,  Limii..!.  i:(.  i;iyil'Hvv< .  ri. 
■'  '  ^^  •  "I  e<  ialiiitH  ill  (iinhiT  fnured  liiiiirlingH,  whoH' Hystem 

has  III  r-n  employd  in  <'oniieclicn  with  the  crction  of 
'  •    hrqM  and  HtorcM   (liroiighout   SciiIIuihI,   have   been 

ih:  «  II  .1.     iiir.K'torHforlhc  rc>-l>ull(|ji'{  rif  Oixiniide  mid  other  towiri 
in  Ifi-'Kiii"!  *inr)t  Im.e  hf/.n  deviiHlalfd  by  the  war. 

W-  iiiider.laiid  lli.i,  the  choice  o(  the  "  S|K!irHosqne  "  type  of  huililing 
'  ■  •/  .■  Iron  ill  llelgitini  in  the  oulvuine  of  a  Light  liuililingH  Exliihilion 
c  lieM  III   I'liri.. 

Cjuiity  of  Lonlon  Cimpany's  Advertising  Design.    'I'hf  .lesign  f  r 

lln  eVetrie   (Ire   p r  g,,l   out    by  l|,e  County  of   l/md  m    Elcli. 

Snpip'-''  ..  rihd  r   (,.    diiieil  ii  xhorl   time  ag  i  In  |||I'm>  iiiIiiiimih  h.  h 

■I"  jiopiiliirily. 
number  of  xupply  undcrlnklngx  throughout  U\  • 

•i  copiet  of  the  iirmtvrnnd  bvnrrikiigeimint  with  tln' 
'  ...ir,i ;,  .,f  J/,i,  l„i,  l;:, ,  iric  Hiipply  Co.  Mennrn.  Ilelfing  &  Co.  have  unwl  (he 
ilimigii  on  llmcovpr  of  Ih'  ir  ciilnlogne».  of  which  nhout  UKI.fKM)  have  lleeii 
laaljid 

Electric  SlgnalllriK  with  Bare  Wires.  The  Wmt  of  .Scodand  Branch 
ol  the  Au«.i' 111I1..M  of  .Milling  i;|iiiri'al   Kngin'crH  iiro  urgiuiiiling  11 


displ;i\-  of  all  the  various  types  of  electric  bells  that  comply  with  Mr. 
Reduame's  report  on  this  subject.  The  exhibit  will  be  held  on 
Jan.  20,  1917.  Manufacturers  desirous  of  exhibiting  can  obtain 
further  jjarticulars  from  the  secretary,  Mr.  1).  Landale  Frew,  45, 
Hope-street,  Glasgow. 

Entertainment  of  Wounded  Soldiers. — A  party  of  3(X)  wounded 
sjldiers  were  entcrtaijied  by  the  employees  of  Siemens  Dalstcn  Lar-ip 
Works  on  Saturday,  the  18th  inst. 

Th"  Charrington  Hall,  St.  Pancras,  was  kindly  lent  for  the  occasion  by 
Mr.  Hopkins,  and  every  possible  aixangement  made  to  ensure  the  comfort 
and  a\nuseme;it  of  the  guests.  Nino  motor  bu.'es  were  provided  l.y 
Mr.  A.  Pegley  to  convey  the  men  from  the  various  hntpit.^ls  to  the  Hall. 
The  oatertainment, which  consisted  of  a  concert,  tea,  and  dancing,  com- 
menced at  2  p.m.,  the  ladies  of  the  Wotan  Lamp  Works  having  an  oppor- 
tunity of  proving  that  they  take  a  keen  interest  msocial  affairs;  and  v.c 
understand  that  each  wounded  "  Tommy  "  had  the  attentions  of  a  lady. 
A  good  proportion  of  the  talent  for  the  concert  was  drawn  from  the 
Da'ston  Works  staif.  but  several  professional  friends  readily  gave  their 
ass  stance.  All  the  items  weixi  highly  appreciated  by  the  audience,  and 
tea  was  served  at  4  p.m.,  after  which  the  hall  was  cleared  for  dancing. 
At  about  6.45  the  soldiers  were  conveyed  back  to  their  respective  hos- 
pitals ;  incidentally.  200  of  tbe  party  were  from  the  King  George's  Hos- 
pita'.  It  is  hoped  that  this  function,  whith  was  imdertaken  at  the 
initiative  of  the  workpeople  themselves,  will  be  one  of  a  series  of  similar 
entertainments.  The  arrangements  were  in  the  hands  of  a  'ommittcc, 
of  which  Mr.  D.  Woollon  was  secretary  and  Mr.  F.  Price  treasurer. 

Exports  to  Liberia.— The  "  Lcndon  Gazette  "  of  Nov.  10  contain 
corrections  to  names  and  addresses  of  persons  and  firms  in  Liberia 
in  tlie  list  published  Sept.  22  last  as  those  to  whom  goods  may  he 
consigned  from  the  United  Kingdom,  and  the  "London  Gazette"  of 
Nov.  21,  c^nta'ns  a  furthor  lisj  of  porsmi  and  firmi  in  Li'jeria  ta 
whom  goods  may  le  consigned. 

Increased  Charges  for  Electrical  Energy. — Increases  in  charges  arc 
being  made  at  the  following  places  : — • 

Stepney  Electricity  Committee  is  increasing  its  charges,  except  in  eases 
where  there  ars  special  contracts  by  an  additional  135  per  cent.,  making  a 
total  of  33<  over  pre-war  rates. 

Bognor  Gas  Light  &  Coal  C'o.  proposes  to  increase  its  charge  for  eU'c- 
trical  energy  from  Cd.  to  7d.  jier  unit  and  to  make  a  minimum  charge  for 
20  units  per  quarter. 

Ejisom  Council  will  charge  from  Dec.  1  ,7d.  per  unit  for  lighting  and, 
31d.  for  power  and  heating,  with  the  option  of  sliding  scale  rates  for  large 
consumers,  the  minimum  being  3Jd.  plus  25  per  cent,  for  lighting  and 
lid.  for  power. 

Walthanistow  Lighting  Committee  is  increasing  the  rates  for  pub'ic 
ai  il  priva'e  ligliting  bv  5  per  cent,  and  for  power  and  heating  bv 
|n|„..ccnt. 

Miners'  Lamps  Approved. — On  Nov.  16  the  Home  Sccrctavy  issued 
an  Order  approvmg  the  following  safety  lamps  for  us^  in  all  mines  to 
which  the  Coal  Mines  Act,  1911,  applies  : — 

Kingsway  miners'  electric  safety  lamp,  Davis-Edison  ac(MimiUator 
miners'  electric  safety  lamp,  Cambrian  officials'  lamp  No.  7,  Peirson 
ofhcials'  pocket  lamp. 

The  order  idso  makes  certain  amendments  in  the  specification  of  tcr- 
taiii  otlirr  safely  laMi|is,  approMil  in  previous  Orilcrs. 

Prohibition  and  Restriction  of  Exports,  tin  Nov.  17  His  Majesty 
in  Council  approved  of  the  following  alterations  in  the  Proclamatiuii 
of  May  10,  i91(i,  hi  regard  to  the  pirohibition  and  restriction  of 
exports  : — 

Tint  the  following  he  deleted  : — (b)  Emory,  corundum  and  crystoliii 
and  manufactiu'es  thereof,     {b)  Mica,  mica  splittings,  raicanite  and  mic.i 

Clolh. 

■j'lcit  the  following  be  added  :— (r)  I'llectrical  aiipanitus  and  plant  for 
lie  yKiU'ratioii,  dislrilmtion  and  utilisation  of  electric  (lowm',  not  ollicr- 
wIm-  prohibited.  ('<)  Kmcry  and  corundum  and  manufactures  thereof, 
c  u'lionindnm,  ahindum,  crystolin  and  all  other  urtificial  abrasives  and 
Ml  iriiifactiircs  thereof.  Insulating  materials  the  following:- — (r)  Com- 
ponnds  intended  for  the  |)urpose  of  electrical  insulation,  (r)  Oxides  of 
Ic  ul.  (c)  Zinc,  harinm  ]iigincnts  made  from  zinc  salts  and  barium  snl- 
lihato.  (b)  Mica,  mica  splittings,  mica  ixnvler,  micanite,  articles  made 
therefrom,  and  insulating  inalcrials  containing  them,  (c)  Varnishes  not 
otherwise  ]irohibitcd. 

Rille  Club  Match.  A  match  belwccn  the  "  Edis.van  "  ;in<l 
'  ti.lC.C."  Rill"  CiuliH  was  "shot  by  post  "  on  Saturday  last  uii''er 
rather  diverse  conditions. 

■'  IC<liHwan  "  shot  on  their  outdoor  rang.*  at  I'muler's  End,  niul  we  all 
renieinber  whit  hist  .Sitiirday's  weather  was  iiki',  which  included  in  its 
menu  snow,  rain  and  iiMiit  ing  wind.  The  "  1 1.  \',A  ',"  were  more  fortunate 
III  li-ing  able  to  shoot  in  their  indoor  range  at  Witton,  110  doubt  heated 
liy  eleetrie  rndiators.  Keing  HportHiiien,  both  teams  had  great  failh  in 
tlieniHclveH  ;  hut  it  came  as  a  great  Niirprise  to  the  "  Kiiisw.in  "  men  to 
Icirii  that  they  had  won  the  iiiatch  unilersncli  "  trench  like  "conditions. 
Th"  '■  EdiMWaiiV'team  wimc  represented  at  Willon  by  Mr.  W.  II.  I''letcher-, 
of  their  IJiriiiingham  lininih,  and  the  "  (i.K,( '."  team  sent  a  very  ])opiilar 
man  to  represent  (hem  in  the  perHoii  of  Lieut.  Ward.  The  scores  were 
as  folloWM  :  "  lOdiswan,"  1 ,2N0-  average.  SOdO  ;  "G.IO.C,"  1,101-- 
iiverage  74-4.').  Tenin  eaptalim  were!  "  EdiHwan,"  A.  .1.  Corhett; 
''G.K.G.,"  A.  V.  Miiekny. 
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TENDERS    INVITED. 


Turbo-Alternator  and  Condensing  Plant. 

DuKiiAN  ('ori)urati(ia  want  ttuders  by  11  a.m.  Jan.  3  for  a 
3,000  kw.     Steam    Turbo  alternator    and    Condensing    Plant. 
.Spccifioation  (No.  S.238)  from  Borough  Electrical  Engineer. 
Electric  Cable  and  Wire. 

Tlie  Commissioners  of  H.M.  Works,  &c.,  invito  tenders  for 
the  supjily  of  Electric  Cable  and  Wire  during  a  period  of  one 
year  from  Jan.  1,  1917.  Forms  of  fender,  conditions  of  con- 
tract, &c.,  from  the  Controller  of  Suppl:e.s,  King  Char'es-street, 
Westminster,  S.W.,  and  tenders,  to  the  Secretary,  H.M.  Office 
of  Works,  Storey's-gate,  London,  S.W.,by  11  a.m.  of  27th  inst. 
Motors,  &c. 

Cape  Town  (S.  Africa)  Corporaticn  requii'e  tenders  by  notn 
Jan.    5  for  .sui)ply  of   Electric  Motors   and   Starting   Panels. 
.     Specificaticn,  &c.,  from  the  Electricity  Department. 
Motor-Generator,  &c. 

UvNEDiN  (N.Z.)  Council  require  tenders  by  5  p.m.  Jan.  24 
for  the  supply  of  a  Motor-Generator,   with  Accessories  and 
Spares.     Specification  may  be  seen  at  the   office   of  the  City 
Electrical  Engineer. 
Telephone  and  Telegraph  Material,  Stores.  &c. 

Tenders  are  invited  up  to  Dec.  22  for  the  supply  to  the 
Australian  Commonwealth  Postmaster-General's  Dept., 
State  of  W.  Australia,  at  the  Telegraph  Office,  Eucla,  of  340 
Accumulators,  with  associated  apparatus,  as  per  schedule  No.  492 
Sligo,  Leitrim  &  Northern  Counties'  Railway  Co.  require 
lenders  by  Dec.  1  for  12  months'  supply  of  Electric  Telegraph 
Material,  ^^'u'e,  &c.  Forms  of  tender,  from  the  Secretarj% 
Euniskillcn. 
Electrical  Fittings,  &c. 

Messrs.  Walter  Scott  (Ltd.),  Tkimdon  Grange  Colliery,  co. 
Durham,  require  tenders  by  Dec.  3  for  six  months'  supply  of 
Electrical  Fittn<^.s,  Iron,  Steel,  Castings,  &c.  Forms  of  tender 
fr mi  the  Stiirekccpcr. 

Diesel  Engines,  Dynamos,  &c. 

The  Department  of  Sanitary  Works,  Bueno.s  Ayres,  requires 
tenders  by  Dec.  1 1  for  the  supply  of  three  units  each,  consisting 
of  a  Crude  Oil  Diesel  type  Motor  with  Dniamo  and  Switchboards 
and  Accessories. 

Meters,  Carbon  Brushes  and  Cut-outs. 

Johannesburg  (Transvaal)  Corporation  require  tenders  by 
noon  Dec.  9  for  supply  of  1,427  House  Service  Electricity 
meters,  7  Switchboard  meters  and  100  Time  Switches  (specifica- 
tion 104).     Forms  of  tender  from  the  Municipal  Offices. 

Tramcar  Materials,  &c. 

Johannesburg  Corjjoration  require  tenders  by  noon  Jan.  3 
for  Iron  Axles  and  Bushes  (contract  163).  Specifications,  &c., 
from  the  Municipal  Offices  (Room  53). 

Transformers. 

Dunedin  (N.Z.)  (ity  Council  require  tenders  by  5  p.m. 
Nov.  29  for  the  su))])ly  and  delivery  of  21  Single-phase  Trans- 
formers ranging  from  IJ  k.v.a.  to  40  k.v.a.,  with  Accessories  and 
Spares  (British  manufacture  only).  Specification  may  be  seen 
at  the  office  of  the  City  Electrical  Engineer-,  Market-street, 
Dunedin,  N.Z. 


Electric  Crane  and  Coal  Transporter  Plant. 

The  N.S.W.  Railway  and  Tramway  Department  require 
tenders  by  Jan.  3  for  a  50-ton  Electric  Overhead  Travelling 
(Jrane  for  Zarra-street  power  house,  Newcastle  (N.S.W.). 
Specification  (No.  474)  from  the  Electrical  Engineer,  61,  Hunter- 
street,  Sj'dncj-. 

Tenders  are  invited  for  the  supply,  delivery  and  erection  in 
Melbourne,  of  a  Coal  Transporter  Plant  of  the  travellmg  tower 
type  and  electrically  operated.  Tender  form  with  specification 
can  be  obtained  from  the  agents  for  the  Melbourne  City  Council, 
Messrs.  Mcllwraith,  McEacharn  &  Co.  Ppty.  (Ltd.),  Billiter- 
square-buildings,  London,  E.C.     TendersbynoonDec.il. 


TENDERS  RECEIVED  AND  ACCEPTED 


Walthamstow. — The  following  tenders  have  been  accepted, 
subject  to  the  usual  sanctions  : — 

Babcock  &  Wilcox,  water-tube  boiler,  £4,850  ;  economiser,  £929  ; 
steel  chimney,  £1,050  ;  pipe  work,  £890  ;  hotwell  tank,  £170  ;  feed 
pump,  £345  ;  induced  draught  tank,  £950  ;  Bruce  Pceble.s  &  Co.,  1,000 kw. 
motor  converter,  £3,250  ;  British  Thomson-Houston  Co.,  e.h.t.  switch- 
gear,  £233  ;  General  Electric  Co.,  I.t.  switchge?r,  £355. 

Government  Contracts. — The  following  tenders  were  accepted  by 
the  Briti.sh  (Government  Departments  during  October: — 
'  War  Office. ~\\\  Maxwell  &  Co.  and  Peel-Connor  Telephone  Works, 
electric  bells  ;  Park  Royal  Engineering  Works  and  Parmiter,  Hope  & 
Sugdcn,  distributing  boards;  British  Insulated  &  Helsby  Cabks,  Craig 
Park  Elec.  Cable  Co.,  W.  T.  Glover  &  Co.,  Hooper's  Telegraph  &  India 
Rubber  Works,  St.  Helen's  Cable  &  Rubber  Co.,  and  Siemens  Bros.  &  Co., 
elec.  cable  and  wire  ;  London  Elec.  Wire  Co.  &  Smith's,  telephone  cords  ; 
Cable  Accessories  Co..  Edison  Swan  Elec.  Co.,  General  Ai  i  isM.iirs  Co., 
General  Elec.  Co.,  C.  H.  Parsons  (Ltd.),  Peyton  &  Peyton.  Sun  Klntii.  al 
Co.,  and  C.  J.  Thursfield  k  Co.,  elec.  light  fittings  ;  Austin  Molnr  Co., 
Pyffe,  Wilson  &  Co.  and  Keighley  Gas  &  Oil  Engine  Co.,  generating  tcts  ; 
Electric  Construction  Co.  and  Siemens  Bros.  &  Co.,  motors  and  switch- 
board, &c.  ;  Ancoats  Vale  Rubber  Co.  and  Siemens  Bros.  &  Co.,  insu- 
lating tape,  &c.  ;  Johnson  &  Phillips,  volt-ammeters ;  F.  Smith  &  Co., 
copper  wire. 

India  Office. — Pritchetts  &  Gold,  accumulators  ;  J.  Stone  &  Co.,  spare 
parts. 

H.  M.  Office  of  Works. — British  Thomson-Houston  Co.  and  pope's 
Electric  Lamp  Co.,  incandescent  lamps  (vmtil  Aug.  31,  1917). 

Post  Office. — Creed  &  Co.,  telegraph  apparatus  ;  Siemens  Bros.  &  Co., 
telephone  apparatus ;  British  Insulated  &  Helsby  Cables,  Enfield  Elec- 
tric Cable  Mfg.  Co.,  W.  Geipel  &  Cto.,  W.  T.  Glover  &  Co.,  W.  T.  Henlcv's 
Telegraph  Works  Co..  C.  Macintosh  &  Co.,  St.  Helens  Cable  &  Rubber 
Co.  and  Union  Cable  Co.,  telegraph  cable  ;  Peel -Conner  Telephone  Works, 
telephone  cable  ;  Siemens  Bros.  &  Co.,  dry  colls  ;  London  Electric  Wire 
Cn.  &  Smiths,  telephone  cords;  Br-iti.sh  Insulated  &  Helsby  Cables  and 
Western  Electric  Co.,  cable  druirs;  Taylor,  TinnichfE  &  Co..  insulators  ; 
Bayliss, , Jones  &  Bayli.ss,  Bullcrs  (Ltd.)  and  (Uicst.  Kn-n  &  Nettlefolds, 
insulator  spindles  ;  IBritisli  liisulalcd  &  Hi  l-ln  Cili',-,  mMiliitcd  bronze 
wire;  T.  Bolton  &  Suns,  and  British  InMiIalr,!  ,v  Helsby  Cables. 
copper  wire  ;  Dornian,  Long  &  Co.,  Rylaiuls  l>i'o»..  Slauitehiiv  Iron  Co.. 
P.  Smith  &,  Co.,  and  Whitecross  Co.,  g.i.  wire;  Eyre  Smelting  (V>.  and 
Siemens  Bros.  &  Co.,  battorv  zincs. 


FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND   REPORTS. 


Montevideo  Telephone  Co.  (Ltd, 


The  2Hlh  Miinn-il  general  nieelinn  ,,f  1  lie  sharelielders  wa.s  held  on 
Monday.  Mr.  Cms.   Look  iiresiibng. 

The  SK('I!I':T.\I!,Y  (Mr.  Robert  H.  liivers)  having  read  the  notice 
coiiveniii);  tlie  nicelingand  the  auditors' roimrt. 

Tho  CIIAIR.M.VN  said;  (iontl.'inen.  (lie  (iisl  item  in  llio  balance- 
sheet  is  tho  largo  amount  of  £180,imhi  ,  J,I  i,|,i.  smiting  tho  cost  price  of 

our  tolophone  system  atid  of  tho  vmh.hi    ,mI  I n.-  which  have  boon  made 

to  it  during  its  existence,  loss  tho  n unis  wiilleii  nIV  from  time  to  timr 


i.y  way  „t  (le|ilecial  lull.  tlir  lelideliey  of  llial  item  is  to  keep  d.iH  ll 
liecauso  tho  amount  wo  wi'ilo  oil  by  way  of  depreciation  is  a  bit  larger 
Ihun  tho  annual  capital  outlay.  The  next  item,  stores  at  Montevideo 
and  in  transit  (£5,829),  is  rather  less  than  in  tho  preceding  year.  It 
lepic-cnts  materials  and  appliances  which  are  required  for  use  in  con- 
nection with  tho  system.  They  arc  quite  modern  and  up  to  date,  and 
each  item  is  perfectly  valuable  to  the  ciunpany  at  tho  price  at  which  it 
sliinds  in  th  r  books.  '  The  item  of  sundry  debtors.stands  at  £9,073  Is.  5d. ; 
everv  penny  of  that  amount  represents  subscribers'  subscriptions. 
Iini'stiiionts  at  cost  stiind  at  £72,000  ;  (horo  is  a  very  big  jump  there 
(c.inpared  with  the  amount  shown  last  year,  when  the  item  stood  at 
tlil.L's!).  That  means  that  wo  linvo  been  at  pins  during  the  year  to 
iM  ke  advantage  of  the  otTors  of  war  loans.  Exchequer  bonds,  &c.,and  have 
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invested  all  the  free  inoiiey  nc  had  in  that  way.  I  think  you  will  ifuar  1 
that  as  a  most  excellent  asset  in  the  balanceslcct.  Real  ostat"  in 
Mont?video  is  a  few  hundreds  up  ;  that  means  that  we  bought  a  small 
proi^ay  in  the  course  of  the  past  financial  jear — for  the  piu'poscs 
o(  our  undertaking,  of  course.  Bills  receivable  (£9,500)  are  slightly 
lass,  and  cash  (£12,470)  is  slightly  more.  Ihcy  practically  both  repre- 
sent cash,  atd  if  you  add  them  together  you  get  nearly  £22.000  of  bills 
receivable  and  cash  this  year,  while  last  yo^r  the  anu.unt  w.is  i'21.798. 
On  the  other  side  we  liav.?  oiu'  capital  account,  which  rcm.un.i  the  same. 
Sundry  creditors  amount  to  £8,864.  7s.  Id.,  as  against  tS.Slo  in  the  pre- 
vious year — practically  the  same.  The  reserve  fund  is  actually  the  same. 
The  reserve  for  renewal  of  plant,  &c..  is  £54,449,  a  matter  of  some 
£14,000  up  compared  with  last  year.  That  is  arrived  at  by  taking  the 
amount  we  re  erved  last  year  (£9,000)  and  one  or  two  other  odds  and  ends, 
which  appear  in  the  Jlontevideo  books,  make  up  that  figure.  The  ne.xt 
two  items — reserve  for  incomo  tax  and  excess  profits  duty  and  profit  and 
loss  account — 1  will  deal  with  a  little  later.  If  one  has  tho  interest  to 
tot  up  tho  various  items  in  the  balance-sheet  o'le  would  find  that,  de- 
ducting what  one  might  call  tie  fixed  investment  of  £180,000,  the  pur- 
cha  o  price  of  the  system,  we  have  liquid  and  realisable  assets  to  the 
tune  of  £131.330.  The  only  offset  to  that  wouM  be  the  sundry  cre<litors, 
on  the  other  side,  the  reserve  for  income  tax  (£3,000),  and  such  amount 
of  the  profit  and  loss  account  as  was  required  to  be  distributed  for  divi- 
dends when  this  account  was  passed.  Those  items  amount  together 
to  £16.000,  and  therefore  your  actuol  liquid  and  realisable  assets,  per- 
fectly fre*  and  quite  apart  from  the  system,  amount  to  at  least  £115,000. 
The  profit  and  loss  account  shows  a  small  increase  in  the  subscriptions — 
£72,685  as  against  £09,117  for  the  previous  yeir — an  increase  which  you 
would  probably  h  ive  expected  from  the  paragraph  in  the  report  which 
Etatts  tint  there  has  been  a  moderate  increase  in  the  number  of  sub- 
f-cribers  during  the  year.  For  the  year  preceding  the  one  we  are  now 
diiicusting  you  will  remember  that  there  wjs  a  small  decrease  in  tho 
number  of  the  subscribers,  but  at  the  last  general  meeting  I  think  I 
forecasted  that  there  had  been  an  improvement  in  business  conditions 
in  Montevideo,  that  we  were  alreadj'  experiencing  a  return  of  some 
of  our  old  subscribers,  and  that  we  might  look  forward  to  a  better  year 
.in  that  respect  than  the  previous  one  had  been.  I  am  glad  to  say  that 
that  prognostication  has  been  correct,  as  we  have  had  something  over 
500  new  suljacribcrs  during  the  year.  There  is  a  small  incieaso  in  tho 
intercut  on  securities.  While  neare  in  the  happy  position  of  being 
able  to  .say  that  there  h^s  beon  a  small  increaLO  ia  tie  number  of  sub- 
Bcribcn-:,  and  consequently  in  the  receipts,  we  are  also  in  the  happy  posi- 
tion of  l«ing  able  to  say  that  those  receipts  have  been  obtained  at  some- 
whit  le««  cost  than  the  smaller  amount  in  the  previous  year,  our  w.jrking 
expcmcs  in  .Vlontevi-Jeo  being  practically  under  £42.000,  compared  with 
£42.5.%  in  the  previous  year.  1  consider  that  that  is  very  .satisfactory, 
aiul  it  rclloct."  grcit  credit  on  the  management  in  Montevideo  for  their 
clc;:c  aid  (Tonomlcal  working.  Part  of  that  happy  circumstance  arises, 
no  doubt,  from  the  fact  that  wo  have  been  signally  free  from  storms 
duriug  tho  year.  Those  of  you  who  como  here  year  after  year  know  that 
from  lime  to  time  we  have  to  meet  some  heavy  expenditure  because  we 
h-ne  the  mi.sfortunc  to  meet  the  heavy  storms  which  are  sometimes 
prcvnIi'Mt  Ihnrp.  Thi»  year,  however,  wo  have  been  very  free  in  that 
rmficct.  lyjndon  offito  expentes  arc  about  the  same — a  little  more— 
than  they  vi.in:  loni  year.  The  item  of  balance  of  income  tax  (£2,416) 
compnp »  with  a  Hmnller  amount  last  year  ;  but  it  is  a  matter  of  common 
knowlodco  that  income  tax  has  considerably  increased  in  the  interval. 
Ho  much  h  III  it  increnwd — it  being  now  .5k.  in  the  pound,  as  you  know^ 
that,  on  the  Buggexlion  of  our  auditors — a  very  businesslike  suggestion, 
I  think  we  are  reserving  the  sum  of  £3,000  against  income  tax  for  the 
(our  monthii  from  A[«ril  .5lh  to  July  31,  1916,  tho  end  of  our  financial 
year,  |«rtly  oh  a  rcwerve  for  tax  and  jwrtly  as  a  reserve  against  excess 
jirolilti  duly.  The  r<-«idt  in  that  we  show  a  net  balance  of  £25,985,  com- 
pnr<<l  w.lh  £25.706  for  tho  previous  year.  That  being  so,  we,  after  due 
(onK,<l<Tnlion  an  to  the  Ix-st  means  of  dealing  with  the  balance,  came  to 
thi-  xmcluiiion  that  our  unual  eonpervntivc  course  was  tho  only  one 
mr  loii'd  |¥i«»jbly  ndheri-  to  on  this  occasion,  aid  we  therefore  suggest 
thu'  tK.OdCi  be  w,ilt«-n  r,fT  to  depreciation  nccount,  and  that  an  addition 
U-  ni  '••  to  the  rewrve  f.,r  the  renewal  of  plant  of  another  £9,000.  'I'hat 
re.  r\.-  lor  renew, i|  .,f  plant  will  be  a  great  Htnr.dby  to  us,  no  doubt,  in 
Ihi'  not  far  ilixlint  Juluro.  .Should  wo  bo  so  fortunate  ns  to  get  our 
(oii'i  iK.fi  fur  (lie  III  dirgnMil.d  |iliiiit  we  rlioiild  wjiiiI  a  goi  d  deal  of 
lie. I..  ■.  v,.i|,  wiii.h  lo  -tart  oj .Talionx,  and  I  \eii(uri'  lo  think  llial  a 
"  ■■  ■'"'  plant  of  £.5.1,0(10.  r.ddcd  In  hy  IIiIh  ill.OOO,  will  make 

;i  •  li.  n.'i.|...ijg  w.lh  whii  h  Id  inillale'our  oi,.  lalioiiB,      llav- 

"  ""■•■»''".«"■ 'ire  in  tho  iMwilion  of  hiding  able  to  r.'comnierd 

III.  (I,  .1,.;  Ill  i,(  adlviibnl  on  the  prefereiico  nhnrcH  of  5  jier  cent,  for  I  he 
jent,  nid  on  Ihn  ordlnniy  i  hariK  of  6  |.r  eenl.  for  Ihe  year,  liileiim 
dn  .1.  .  .1  .  f  Ul  ,,.r  lenl,  aid  3  |.<T  cent.  re«|«-cl  ively  have  I  eeii  iilrendy 
!■■  ■   "liilmn   I  rh'ill  Bubinil  lo  yon  prei-enllv  will  aiilliorii.r, 

I  '  "'»'  "I  lina|ilividei;d«of,.<,rriB|Miii(ling'HniouiilH.     '|  lial 

!■  *  "'  ""   f'Bull  o(  Ihn  |>ii«l  yearV  o|Kr.iti.inN,  but  there 

»f  .  .  .  r  >«  ,  |«,inU  .,re  Would  like  to  dw.-ll  on  lor  a  few  ii.omenl». 
and  11...  .Ii  .f  „(  ibcM.  I.  Ihe  .,,„ii„n  „(  ,h„  con.|.»«ion  for  Ihe  under, 
groii:  .1  |,l;,i,i  I,,..!  yr„r  y„H  Will  romtwiiber  I  told  y„l|  ||,„t  „  |„,„  PrcHi. 
.Jiiit  >,  .1  •■•'■ -'■•'••I  .luring  the  yi-ar  11115.  ar.d  wilh  111.  iiiw  1'rei.ident 

.1  n.  w  (  .,l.,,„  .    .1  ,  ,.,  „,,,,,  |„,„  .,ni,„       I,  j,  „|,y,iy„  ,„,,,,.„„„rv  thai 

h.-.  ..i,„i,.l  .,«„  i,.|.  .|,„„M  have  the  ..p,K,rliinlly  of  nriidying  Ihehltiia. 
lion.  ...  „.  I„  pi.k  III,  Ihe  I  bread-  of  „|I,.ir,  |,.ft  by  Iheir  imdereHHorB, 
a-,d  Iherelore  Wedld  Mot  anlie,,«l..  1 1„„  „„„.,,  ,,r,;«n.«.  WO..I.I  he  made 
Ih^t  v«r  «rilh  Ihr  nndrrgr.niiid  r„ii..M.i„n,  In  1915  they  hiid  the 
opportuiiliv  of  making  thrm«.|vrj.  a.quajnird  with  aflalr«.  and  during 
tho  yeit  which .wc .are  now  (Jpolii.g  wiih  »r  should  have  exjH<lo(J  thn' 


some  discussion  would  have  taken  place  on  tlie  matter.  'Ihat  has  been 
tho  case.  The  Minister  of  Industries  has  met  our  local  representatives 
from  time  to  time,  and  considerable  pourparlers  have  resulted.  We 
are  not  yet  in  sight  of  any  grant  of  the  concession,  nor  can  I,  of  course, 
say  tint  we  shall  have  it  granted,  but  it  seems  to  me  that  the  atmo- 
sphere is  rather  more  favourable  than  it  has  been  for  some  time  past. 
On  the  other  hand,  in  this  stale  of  war,  you  can  quite  understand  that 
wc  are  in  no  great  hurry  to  incur  a  heavy  obligation  for  putting  down  a 
large  amount  of  plant.  At  the  same  time,  as  we  have  been  so  ready  for 
many  years  to  accept  a  grant  of  this  concession,  when  it  comes,  we,  of 
course,  stand  reedy  to  do  so  ;  but,  in  view  of  the  very  hsavy  cost  of 
materials,  such  as  copper  wire  and  cable,  we,  of  course,  rather  hope  that 
the  grant  will  bs  delayed  for  some  little  time,  and  that  the  term  pro- 
vided for  in  the  concession  for  getting  approval  of  the  plans  and  for 
commencing  operations,  and  the  time  allowed  us  for  raising  capital  will 
be  looked  to,  and  granted  in  rather  a  more  liberal  spirit  than  thn.t  in 
which  they  were  conceived  in  the  draft  concession  we  have  been  con- 
sidering for  so  long.  In  other  words,  while  we  are  quite  ready  to  take 
the  concession  when  we  can  get  it,  wo  hope  that  the  expenditure  may  be 
deferred  as  long  as  possible.  Th^it  is  not  only  in  the  interests  of  the 
Company,  but  also  in  the  interests  of  the  Government,  bccauce  one  of 
the  terms  of  the  concession — and  a  very  important  term — is  that  (ho 
Uruguayan  Government  should  have  the  right  to  expropriate  the  under- 
taking at  their  convenience  and  discretion  on  terms  which,  of  course,  we 
consider  satisfactory  ;  but,  of  course,  the  more  we  hava  to  pay  for  the 
plant,  labour,  and  so  on  in  installing  the  sj'stem,  the  greater  will  be  the 
cost  to  them  when  they  come  to  expropriate  the  undertaking.  It  is 
therefore  in  the  interests  of  the  company  and  the  Government  that  this 
expenditure  should  be  deferred  as  long  as  possible.  Before  I  sit  down 
I  shouJd  like  to  say,  on  tqhalf  of  my  coUsagues  and  myself,  that  we 
very  much  appreciate  the  close  attention  and  able  administration  given 
to  the  company's  affairs  by  the  local  board  and  the  manager  in  Monte- 
video ;  and  I  should  also  like  to  say  in  Sir  John  Gavey's  presence  how 
much  we  appreciate  the  very  admirable  advice  he  has  tendered  to  us 
from  time  to  time  during  the  year — advice  which  is  not  only  inspired  by 
va.st  experience  in  the  telephone  world,  but  also,  I  am  sure,  by  ^  ery 
great  devotion  to  the  interests  of  the  company.  With  these  few  remarks, 
I  now  move  that  the  reports  and  accounts  be  received  and  adopted,  ai  d 
that  the  final  dividends  for  tho  year  ended  July  31,  1916,  of  2J  per  cent, 
on  the  preference  shares  and  of  3  per  cent,  on  the  ordin.ary  shares  be 
declared  and  paid. 

Mr.  J.  G.  LE  MARCHANT  seconded  the  motion,  which  was  unani- 
mously adoptel  after  a  brief  discussion. 

Tlu^  (HA11;M AN,  having  answered  one  or  two  questions,  moved  the 
rc-ele.tinii  .1  l,,.iil  St.  Davids  as  a  director  of  the  conijiany.  Mr.  LE 
MARCHANT  seconded,  and  the  motion  was  carried  unanimously. 
Mr.  .Albert  Anns  was  then  elected  a  director  ;  and  Messrs.  (Jerard  \'aii 
de  Linde  &  Son  were  re-elected  auditors  for  the  ensuing  year.  A 
donation  of  50  guinea,^!  was  voted  to  the  British  Red  Cross  Society,  aril 
a  vote  of  thanks  to  tlir  Chairinan  terminated  tlio  proceedings. 

Edison  Swan  Electric  Co.  (Ltd.) 

The  thirty-third  annual  general  meeting  of  this  company  was  held  im 
Wcdnesdsv,  Mr.  C.  J.  FoKd  (Chairman)  presiding. 

Tho  SECRETARY  (Mr.  R.  H.  Parker)  having  rcr.d  the  notice  con- 
vening the  meeting  and  the  auditors'  certificate, 

The  CH.A,IRM.-\N  said  :  Gentlemen,  in  proposing  the  r.doption  of  tho 
directors'  report  and  accounts  for  the  year  ended  June  "0,  19IR,  I  pre- 
sume you  will  take  the  same  as  having  been  read.  You  will  kcc  that 
the  figures  run  into  much  larger  amounts  than  last  year,  and  1  believe 
it  is  correct  for  me  to  say  that  the  turriovcr  has  never  been  on  such  an 
extensive  scale  since  the  company  sli.rtcd  business.  Sur.dry  creditors 
and  credit  balances  have  increased  from  £S0,CC0  to  £125,000  ;  stocks 
show  an  increase  of  from  £211,000  to  £272,000,  ard  amounts  due  from 
sundry  debtors  from  £80,000  to  £103,000.  We  hav.-  exix^ndcd  a  sum  of 
about  £16,000  on  buildings,  plant  and  niRchinerv.  ard  after  providing 
for  depreciation  at  the  usual  rates,  the  net  increai-e  under  the.^e  )icr.dinga 
amounts  lo  £7,293.  The  net  profit  on  trading  account  has  leoninerenfcd 
from  £,">5,000  to  £65,000,  whilst,  so  far  as  general  expen.ves  arc  eoncorned, 
Ihcse  show  a  reduction  of  £2,7('0.  The  jjrofit  earned  for  the  peried  hfla 
been  increased  from  £14,000  to  £24,000,  which  1  trust  you  will  consider, 
iird.r  all  the  ciiciimslances,  siitisfaitoiy.  The  engineering  side  of  Ihe 
works  has  been  almost  wholly  employed  ii|K.n  GcacrnmenI  work  at 
nil  ileralely  reiuuneralive  priics.  Tin-  lamp  si.lc  of  tin-  works  has  leen 
fully  eni|)loycd  so  far  as  reslricled  lahour  coiulilioiis  have  |:crmitto.|,  and 
the  sale  eif  lamps  has  been  hugely  iiuicascl.  II  was  |Miinteil  out  lo  you 
lust  year  tliat  Ihe  ])ri<es  of  lamps  liiiv(^  lemaii'iil  the  same  as  they  weie 
pr.'vioUH  to  the  war,  ai  il  had  it  not  been  for  llic  iiurcai(<l  cisl  of  labour 
and  raw  mali'rials.  which  may  le  siifely  lail  ;it  litwien  30  "ii.i  !0  pi' 
lent..  Ihe  company  have  done  veiy  «rllin<l(r.l  in  Ibis  dejiarl  iihmiI  .  in  .1 
III!'  prolils  would  have  nIiowii  a  still  further  improMiiienl. 

It  is  only  iieicxsary  for  you  In  sliiily  the  lialaii.c, -licet  u  litt'.i-.  in  inlcr 
to  become  aware  of  the  fail  tlinl  Ihe  ((unpaiiy  is  urgently  in  need  of 
further  capital.  1  have  referred  to  this  quest  ion  in  my  previous  annual 
reniiirk",  but  an  the  trade  increaues  Ihis  shortage  of  <u|)ilal  naturally 
lici'omeH  more  acute,  and  the  lime  has  now  arrived  when  thi>  board  fools 
lint  Ihe  nuiHl  BcrloiiH  elTorl  niUMt  lie  made  lo  jirovide  fuitlicr  funds.  For 
lliiH  reiiKon,  iiB  nt  out  in  the  report,  It  is  mm  li  I.,  lie  regielle.l  thai   11 

liii»  I n  ini|HiKBibl<>  for  your  direelors  to  recninriiend  I  lie  iiaynicnl  of  a 

diviilrnd.  iiH,  iillhoiigli  liiere  iB  a  |irolit  nf  £21.111111.  you  will  si'C  Hint  we 
have  had  lo  employ  £16.IMI0  of  IhiH  In  additioiuil  plii'iit  and  niachiiiciy  to 
leijxi  with  Ihe  inereHBMl  buBincBH.  If.  on  Ihe  i.llier  hnr.d.  we  hud  fiuiher 
adequate  working  enpitul,  it  wn\ild  no  doubt  1  c  poBsible  to  distribute  a 
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liidpor  i«ir(ioii  tutlio  sliareholdnrs  in  tho  Hhapn  of  diviilcnds.  For  this 
reason  wo  roioniniend  tlio  transfcronoe  of  £25,000  to  reserve,  liringing 
tliis  up  to  £40.000,  and  carrying  forward  £4,025.  The  boarti  have  been, 
as  1  have  stated,  very  seriously  considering  thi.s  question  of  filrthor 
capital,  and  have  taken  an  opportunity  of  eonsultinn;  some  of  the  largest 
share  and  debenture  stockholders  with  reference  thereto.  You  are,  of 
course,  aware  that  tbere  is  a  sum  of  £2  yioT  -shire  uncalled  upon  99,000 
ordinary  shires,  and  the  usual  course  for  a  corap my  with  this  amount  of 
uncalled  capital  would  be  to  call  up  tho  necessary  amount  required. 


the  Edison  .Swan  (ioiiipany.  While  he  fuUv  appreciated  the  wonderful 
nnprovementwhicli  1 1,..  ;„v.M„i(.s  showed  this  year,  with  aprofitof  nearly 
£;;.>.000.  ho  could  iini  h.:,,  f, ,  !,„„  keenly  disappointed  that  it  was  neco.s- 
sar,'  to  a;iaiii^a!|ni|i,  all  thr  pnifit  to  reserve,  which,  he  imderstood, 
waslf.  he  ,i)i|i;iP(l  to  extensions,  now  machinery  and  other  improvements. 

f^*'  ''"'  ""'  ' -'■"'II  tho  wisdom  and  necessity  of  that  courfe.  but  since 

1901)  LlKi.iiuii  oi  profits  had  been  dealt  with  in  that  wav.    That  profit, 
rdmary  circumstances  was  tho  profit  of  the  shareholders! 


he  took  , 


If  they  consented  year  after  year  to  its  being  applied  for  extending 
I'his,  however,  is  denied  to  us,  as  the  amount  in  question  is,  as  you  are  promises  and  business,  and  thereby  im])roving  very  materially  the  already 
ilso  aware,  pledged  to  the  debenture  stockholders  as  part  of  their  secu-       ample  security  jirovided  for  the"  debenture  holders    he  tho"u"ht  that  m 


ritv  and  cannot  be  called  up  without  their  consent.     Undoubtedly  this 
uncalled  liability  has  a  very  prejudicial  effect  upon  the  price  of  the  shares, 
ns  otherwise  there  is,  to  my  mind,  no  reason  whatrver  why,  with  the 
improved  prospects  of  the  company  and  its  profit-earning  capabilities, 
they  should  not  stand  at  a  higher  price,  and  this  reflects  itself  in  great 
measure  undoubtedly  upon  the  price  in  the  market  of  the  debenture 
stocks.     The  board  are  in  a  difficult   position,  standing,  as  they  do, 
between  the  debenture  stockliolders  and  the  shareholders,  who  have 
divergent  interests,  and  any  scheme  for  the  raising  of  further  capit-al 
has  to  be  framed  to  meet  the  views  of  both  parties,  which  is  not  easy. 
However,  amongst  many  suggestions, »  schsme  has  been  discussed  with 
leading  representatives  of  both  these  interests,  and  I  am  jleased  to  be 
able  to  inform  you  that  there  is  now  a  fair  chance  of  arriving  at  a  solution 
of  the  difficulty,  and  although  I  cannot  pledge  myself  that  it  will  finally 
assume  the  exact  form  which  I  am  about  to  refer  to,  I  trust  that  we  shall 
be  able  to  achieve  something  on  the  following  lines  :  That  £100,000  7  per 
cent,  preference  shares  be  issued,  p-articip^ting  in  further  profits  up  to  a 
further  .3  per  cent,  after  the  ordinary  shareholders  have  received  a  divi- 
dend, the  rate  of  which  has  not  yet  been  decided  upon.     The  board  feel 
that  in  any  scheme  for  the  provision  of  further  capital,  strenuous  endea- 
vours should  be  made  to  deal  with  the  liability  upon  the  ordinary  shares, 
and  it  has  been  proposed  that  this  shall  he  met  in  the  following  way  : 
We  to  offer  to  our  existing  shareholders  the  right  to  subscribe  for  £1  of 
preference  shares  in  respect  of  each  ordinary  share  held  by  them,  and  if 
they  accept  this  offer  the  debenture  stockholders  will  be  asked  simul- 
taneously to  agree  to  the  cancellation  of  the  £2  liability  in  respect  of  such 
shares  held  by  those  parties  who  avail  themselves  of  this  option  ;  share- 
holders who  do  not  so  a%ail  themselves  of  this  option  will  be  left  as  they  are 
to-day,  with  the  liability.     In  effect,  it  amounts  to  this,  that  for  the  pay- 
ment of  £1  per  share,  for  which  a  shareholder  will  receive  a  participating 
preference  share,  he  will  wipe  out  the  other  £1  of  liability,  and  it  is  thought 
that  a  large  number  of  shareholders  will  avail  themselves  of  this  oppor- 
tunity.    As  a  recompense  to  the  debenture  stockholders  for  this  con- 
cession, it  is  suggested  that  the  two  classes  of  debenture  stocks  shall  be 
amalgamated  into  one  class,  and  that  the  interest  thereon  be  fixed  all 
round  at   5  per  cent,   per  annum  ;    to-day  the   first  debenture  stock, 
amounting  to  £307,000,  bears  interest  at  4  per  cent.,  and  the  second 
debenture  stock,  amounting  to  £t37,C00,  at  5  per  cent.     This  will  throw 
an  additional  burden  b}'  way  of  interest  upon  the  company  amounting  to 
£3,000  per  annum,  but  under  the  circumstances,  I  think  it  is  entirely- 
warranted.     Further,  it  is  suggested  that  after  the  payment  of  the  pre- 
ference dividend  up  to  7  per  cent.,  a  percentage  of  the  available  profits 
remaining  shall  go  to  a  sinking  fund  for  redemption  of  debenture  stock, 
and  the  balance  will  be  available  for  dividend  on  the  ordinary  shares. 
In  the  opinion  of  the  board,  apart  from  the  profits  which  the  propi^sed 
jiew  capital  should  earn,  the  additional  money  will  enable  the  company 
to  enter  into  far  more  advantageous  contracts  for  the  purchase  of  raw 
materials  and  other  goods  than  has  been  possible  for  some  time  past, 
which  naturally  will  go  to  increase  the  profits.     These  are  the  general 
lines  of  the  scheme  which  we  have  been  considering,  and  I  am  hopeful 
that  we  shall  be  able  to  carry  it,  and  if  the  consent  of  the  debenture 
stockholders  can  be  obtained,  I  think  you  will  agree  that  it  is  obviously 
in  the  interests  of  you,  as  shareholders,  to  support  it.     We  have  come  to 
this  position  in  the  affairs  of  the  company,  that  miless  means  can  be  found 
to  enable  us  to  go  forward  we  must  inevitably  go  backward,  and  I  am 
hopeful  that  after  tho  cessation  of  hostilities  restrictions  will  le  put  ufcn 
the  free  import  into  this  country  of  electrical  goods  at  the  ruinous  cut 
prices  which  have  hitherto  prevailed,  that  with  adequate  working  capital 
wc  shall  bo  able  to  do  a  largely  increased  pre  fitable  business,  })articularly 
on  the  export  side.     To-day  wo  could,  had  wo  the  money,  largely  increase 
the  sa'.es  in  Austra'ia,  South  Africa  and  India.     We  have  during  the  past 
two  years  greatly  extended  our  0)>erations  in  there  countries,  and  are 
building  u))  a  good  business  there,  and  it  is  in  tlioKe  that  wc  aix"  looking 
to  the  emplo.ment  of  partof  the  additional  capital  vc  aie  endeavouring 
to  obtain.     There  is  one  other  point  to  which  1  tlcsire  to  refer,  and  that 
is  with  regard  to  the  denomination  of  the  present  I'.')  -haix;.     A  f5.shaie 
to-day  is  somewhat  unwieldy,  and  it  lias  been  Miv'L-'cstcd  to  the  board  by 
members  of  the  Stock  Exrhangc  that  if  tlicy  wvn-  split  into  shares  of  £1 
each  they  wou'd  be  farnioiv  marketablo  and  with  Ibis  1  entirely  agree, 
and  wo  are  jiroposing  to  deal  with  this  matter.     Of  coulee,  the  partly 
paiil  £5  sharo-s.  that  is,  any  shares  upon  which  the  liability  is  not  cancelled 
in  the  manner  1  have  before  referred  to,  shou'd  our  scheme  go  through, 
will  bcl:!H.  |)aid  with  aliability  of  8s.  thereon.     I  pripo.^^e  tlic  ado])tion 
of  th^  report  and  aecounl.". 

Mr.  E.  B.  KLLICE-CLARK  .seconded  the  resolut  Ion. 
Mr.  RAVMKNT  said, as  a  shambolder  who  bad  fivqumtly  oritic'.'cd 
the  policy  of  the  old  Board,  ho  expr.-sced  his  hearty  congratulations  to 
the  (Ihainnan  and  tho  Board  on  the  material  improvenunt  in  the  (!om- 
pany'fl  position.  They  wore  fortunate  in  having  Mr.  I'ord  at  the  head 
of  the  Company.  The  niaterial  improvement  in  the  way  hi  which  the 
accounts  weiv  prepared  and  the  excellent  way  in  which  Mr.  Ford  took 
them  into  his  confidence  inspired  tho  shareholders  with  absolute  con- 
fideiicT   that  the    Board   were  doing  everything  jinssible   to  ])lace   tho 


way  thi  shavJholdnvs  should  rec-nve .some  benefit  from  the  successful 
trading  of  the  Cjiupany  ;  that  some  portion  of  the  profits  might  be  ear- 
marked as  being  the  sole  property  of  the  shareholders.  The  Chairman 
had  referred  to  a  scheme  which  would  be  satisfactory  to  the  shareholders 
and  should  also  be  satisfactory  to  the  debenture  ho'lders.  and  such  a  re- 
organising  of  the  capital  would  probably  make  his  (Mr.  Rnx  in.n  t  >  i  -  u^sof- 
tion  unnecessary,  but  it  occurred  to  him  that  it  might  |.ri|,  i|i.  I,.7ued 
as  a  lever  to  induce  doubtful  debenture  holders  to  agno  i  m  t  h,  - ,  li.  me. 

The  CHAIRMAN  said  he  thought  the  scheme  he  had  outlined  rather 
discounted  Mr.  Rayment's  remarks.  Tho  scheme  was  pr.;po;ed  in  order 
that  their  profits  might  bo  divided  amongst  the  shareholders.  If  Mr. 
Rayment  could  show  how, on  the  balanci  ■>lirrl  (m  ,l:iv.  any  of  the  profits 
could  be  paid  in  the  .shape  of  dividends  iIm  |;.  .,,  J  «.iild  bedelighted  to 
consider  the  matter.  At  June  .30  they  had  ,  ,i  li  ,ii  I. ankers  and  in  hand 
£15,000  odd.  On  July  1  they  had  tho  whole  of  tlioir  debenture  interest 
duo.  Where  the  money  could  come  from  to  pay  a  dividend  he  could  not 
conceive.  There  was  no  intention  of  making  a  call.  It  would  require 
the  consent  of  the  debenture  holders  and  the  money  would  have  to  be 
handed  to  them.  The  scheme  was  drawn  up  to  put  the  Company  on  a 
sound  financial  basis  and  to  enable  a  fair  jxirtion  of  the  profits  to  le 
declared  in  the  shape  of  dividends.  He  did  not  see  how  it  was  possible 
to  earmark  profits  for  the  shareholders,  for  the  debenture  holders  had 
a  charge  on  the  whole  of  the  assets.  With  regard  to  the  reserve  of 
£90,000.  When  he  became  Chairman  tli'  !■■  was  a  -o-called  reserve  of 
£40,000,  but  that  had  been  created  by  -sho«  m-  a  pir  lit  m  the  past  which 
really  never  existed,  certain  assets  includ.  .1  m  tlu-  balance-sheet  did 
notexist,  and  the  whole  of  that  reser\-e  was  w  ritten  eft.  They  must  onlv 
look  at  the  reserve  fund  that  had  been  created  since,  which  stood  at 
£40,000. 

The  motion  was  put  and  carried.  The  CHAIRMAN  then  proposed 
the  re-election  of  Mr.  Elliee-Clark  and  Major  Quilter  as  directors.  Mr. 
C.  E.  HUNTER  seconded  and  the  moticn  was  also  carried. 

The  CHAIRMAN  then  announced  that  the  auditors  (Messrs.  Welton, 
Jones  &  Co.)  had  informed  tho  Board  that  they  cou'd  not  offer  themselves 
for  re-election,  their  staff  having  been  greatly  depleted  by  clerks  being 
called  up  by  the  military  authorities.  They  had  had  to  give  up  a  large 
portion  of  their  work.  The  Board  suggested  the  appointment  of  Messi-s. 
Broads.  Paterson  &  Co. 

On  the  motion  of  Mr.  RAYMENT.  seconded  by  Mr.  J.  GLYNN,  Messrs. 
Broads,  Paterson  &  Co.  were  appointed  auditors  at  a  fee  of  2S0  guineas. 
The  CHAIRMAN  stated,  in  reply  to  a  quest icn,  that  it  was  not  a 
question  of  fees.  When  Mr.  Bond,  of  Messrs.  Welton,  Jones  &  Co..  first 
approached  them,  he  (the  Chainnan)  asked  him  whetherit  was  aquestion 
of  fees  and  his  reply  was  absolutely  in  the  negative.  If  Messrs.  Welton, 
.Tones  &  Co.  had  asked  for  an  increase  the  Board  wcu'd  have  recommended 
the  shaii'holders  to  give  it  to  them.  Ho  proposed  that  Messrs.  Welton, 
Jones  &  Co.  be  thanked  for  their  .services. 

Mr.  BOND  confinned  the  Chairman's  statement  and  aclaiowledged 
the  Ghainnan"s  expression  of  thanks  for  his  firm's  services. 

A  vote  of  thanks  to  the  Chairman,  directors  and  staff  was  then  passed, 
and  the  meeting  tenninatod. 


AMAZON  TELEGRAPH  CO.  (LTD.)— The  gross  revenue  for  the  year 
ended  Jimo  30  amounts  to  £61.587,  and  the  working  expenses  were 
£31,707.  After  providing  £13.255  for  debenture  interest  and  £9.578  fcr 
sinking  fund,  the  directors  recommend  pa>Tnent  of  a  dividend  of  3  per 
cent,  (less  tax)  on  the  share  capital,  leaving  £(>,S0()  to  be  carried  forwaid. 
The  directors  refer  with  regret  to  the  death  of  Mr.  Geo.  Keith,  who  had 
been  a  director  since  1897.  and  chainnan  and  managing  director  of  tie 
company  smee  1902.  Mr.  I'l-ederic.  Edward  Nosworthy,  who  joined  the 
company's  staff  m  Brazil  in  1H97.  and  was  appouitod  general  manager  in 
1904,  has  been  olocted  to  a  scat  on  the  board  and  appointed  managing 
direc'tor.inplaccof  the  late  Mr.  Keith. 

PROVINCIAL  TRAMWA>S  CO. — For  the  year  ended  Sept.  ,30  the  net 
revenue  rcceivid  from  ll»-  local  companies  was  £.52,288,  against  £48,789 
in  1914-15.  After  sctiiii.:  .isali'  tl2. (!(!(>  to  reserve  and  depreciation  and 
adding  £4,000  to  resorx  h  a  lipnl  parly  insurance,  the  balance  is  £27.37.'>. 
The  directors  recomincii.  I  a  .iividmd  ol  Kid  (and  a  bonus  of  (id.)  ]h'i  share 
on  the  ordinary,  making,  with  8d  per  share  jMiid  in  June  last.  2s  jx'r 
share,  bciiiir  at  "rale  of  10  per  cent  for  the  year.  This  will  absorb  £8,.304 
and  leave  £19,072  to  be  eaivicd  forward,  subject  lo  excess  profits  tax. 


NEW   COMPANIES,  &C. 

AOCURATACT  (MAGNETOS  (LTD.)  (115.287).  Reg.  Nov.  13,  capital 
£5.000  ill  £1  shaivs.  to  carry  on  the  business  of  manufaetmxns  of  and 
dealers  in  patent  contact  breakers  and  magnetos,  electrical  engineers 
and  manufacturers,  founders,  machinists,  &c,,  and  to  adopt  an  agree- 
ment with  A.  P.  Ilann  and  H.  D.  Grant.  Private  company.  First 
Ilann  and  H.  D.  (Jrant  (both  iKMiuanent).     E«g. 


_   ,  .      -       -  -       directors  arc  A.    1 

CoraJ)»ny  on  a  soimd  financial  basis  and  to  regain  the  old  reputation  of      office  :"  Suffolk  H<>llso,  Lauronco  Pountney  Hill,  E-C 
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GIUSTI  PATENTS  AND  ENGINEERING  CO.  (LTD.)  lU.-).I2S)  Reg. 
Oct.  20,  capital  £1,500  in  £1  shares  (500  •  A  "  and  1,000  "  B  "'),  to  carry 
on  the  business  of  mechanical  and  electrical  engineers,  manufacturer  of 
motor  cars,  &c.,  and  to  adopt  an  agreement  between  T.  Giusti,  of 
Leghorn,  and  J.  C'oppo,  of  London  (for  the  company).     Private  company. 


ELECTRICAL  COMPANIES'  SHARE  USJ— Continued. 


CITY  NOTES. 


UEKOKANSA  (Nov.  22).— Bank  rate  0  per  cent,  (linoe  July  13,  1916). 
Cooaoia  55^.  Consols  Pay  Dav,  Dec.  1.  Stocks  and  Shares  Ticket  Dayf^, 
Nor.29andDec.  13.  Pay  Days,"  Nov.  30  and  Dec.  14.  Prieeof  Silver,  34jjd. 

BRITISH  EVER-READT  CO.  (LTD.) — The  directors  have  declared  a 
dividend  at  the  rate  of  10  per  ccit.  per  annimi  on  the  preference  and 
ordinan.-  shares  for  the  half-year  ended  Sept.  30. 

CAPE  ELECTRIC  TRAMWAYS  (LTD.)— The  board  have  declared  a 
dividend  of  3J  per  tent..  less  tax. 

CASTNER-KELLNER  AlKALI  CO.  (LTD.;— The  directors  have  de- 
clared a  dividend  of  13  percent,  for  the  six  months  ended  Sept.  30,  making 
with  the  interim  dividend  22  per  cent,  for  the  past  year. 

ELECTRIC  CONSTRnCTIOH  CO.  (LTD.)— The  directors  have  declared  an 
interim  dividend  at  rate  of  7  per  cent,  per  annum  on  the  preference  shares 
for  the  half-year  to  Sept.  .30  (h'ss  tax),  payable  on  the  30th  inst. 

GLOBE  TELEGRAPH  &  TRUST  CO.—  Quarterly  interim  dividends  of  3s. 
per  .■rharc  on  tlic  jirifciviue  and  2^.  per  share  on  the  ordinary  shares  have 
Lccn  dcvlariil. 

MARCONI  INTERNATIONAL  MARINE  COMMUNICATION  CO.  (LTD.) — 
The  directors  arc  offering  to  the  shareh<jl(lcrs  43,ni()  shares  of  £1  e.ach  at 
il.  15s.  per  .-hare. 

WELSBACH  LIGHT  CO.  (LTD.)— Meetings  of  the  shareholders  and  of  the 
holders  i.f  the  4.1  per  cent,  delx'nturc  stock  have  boon  convened  for  con- 
."iding  arrangements  for  an  exchange  of  interests  between  the  com- 
pny  and  Austrian  and  German  companies,  thus  freeing  the  company  of 
all  control  by  or  interest  in  CJennan  or  Austrian  companies. 


METAL  PRICES. 
Meun.  J.  B.  Camham  &  Sors,  132,UpperThames-street, London,  E.C.,  quote  under 
date  Nov.  22.the(ollc»ringasthepresentba5Js  pricesof— 


New  Metals.  Per  lb. 

Solid  Drawn  Brass  Tubes 17jJ.  ' 

Solid  Drawn  Copptr  Tubes 21  Jd. 

Braiod  Copper  Tubes   2lid. 

Brazed  Brais Tubes 19Jd. 

Brass  Wire    16|d. 

Copper  Wire 20»d. 

Rolled  Brass Ibid. 

BrassSheets KJd. 

Per  ton. 

Copper  Sheets   £i68    0    0 

Spelter 57    5    0 


Per  ton 

Enelish  !.ead Nominal. 

Antimony   Nominal. 

CtD  Metals.  Per  ten. 

Clean  Copper  Scrap £123  10    0 

Clean  Bra^s  Scrap     69    0    0 

Bra.'ifry  Copper  Scrap  ...     100    0    0 

Old  Lead 27    0    0 

Old  ^inc 40    0    0 

Hollo  ■<;  Pewter 130    0    0 

Black  Pewter  90    0    o 

Gun  Metal  . 


Mr.  A.  Joseph,  Earl.street.  London-road, Southwail:, London, S.E.,  quotes  undeidato 
N-v.  21,  the  tollowlnEipproiimate  pricesof  Scrap  Metals:  — 
Per  ton. 

Aluminium  Cuttings £110    0    0 

Clean  Miud  Brass 73    O    O 

Clean  Copper 125 


Brulery  Copper 

Cua  Metal IOC 


0    0 
0    0 


Mr.  Joseph  can  supply  solder  at  the  ' 
eritrlp),£e4;  CommerclalTinr-.an't  . 


ELECTRICAL  GOitlPANIES'  SHARE  LIST. 

\Vegi.il<c;uw  ihc-ltttc-.-il  pii.;c-B  at  which  actual  transactions  took  place 
on  or  before  TuoMlajr,  Nov.  21. 
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Electricity  Supply. 
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Nov.  21 


Per  ton. 

Old  Uad  (  "  V"<!,"  ?"Sllsh 

I        lead  price 

Old  Zinc 40    0    Q 

Hollow  Pewter 135    0    0 

Shaped  Black  Pewter  95    0    o 

ting  prices  per  ton:  Plumber's  Solder  (in  bar 
r.£105.  BlowpipeSolder,£115. 
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Electricity  Supply — cont. 

St.  James'  &  Pall  Mall  Ord 

Do.  do.  Pref 

Do.  do.  Debs     

Urban  Elec.  Supp.  4 J%  Db.  St 

Waste  Heat  &  Gas  Elec.  Gen .  Stations . . 
Westminster  E.S.  Co.-p.  Ord 

Do.     41  Cum.  Pref 

Electric  Railways  and  Tramtways. 

British  Elec.  Traction  5%  Debs 

Do.     6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  . . 

Do.        do.        Assented  Def.  Ord.  ... 

Do.    4i%  Pref 

Do.    4%  Deb.  St 

City  &  S.  London  Deb 

Do.    Pref.  1896 

London  Electric  Ry.  Ord 

Do.    4%  Pref 

Do.    4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.    3i%Pref 

Do.    3i%  Convertible  Pref 

Do.     3i%  A  Debs 

Do.    3i%  Debs 

Metropolitan  Diit.  Ry.  Ord 

Do.    4%  Prior  Lien   

Do.     4i  First  Pref 

Do.     6%  Perp.  Debs 

Do.     4%  Debs 

Do.     4%  Debs.  (1903-5) 

Do.     4%  Guar.  Stock 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Do.     6%  Pref 

Brit.  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.     6%  Cum.  Pref 

British  L.M.  Ericsson  Mfg. Cm.  6%  Pref. 

British  Thomson-Houston  Db 

Brit.  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs 

Do.    4%  Mort.  Deb.  St 

Callender's  Cable,  &c.,  Co.  Ord 

Do.    5%  Pref 

Do.    4i%  Debs 

Dick,  Kerr  &  Co.  6%  Pref 

Edison,  Swan  C^o.  A.  £3  pd 

Do.    4%  Deb 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.     4%  Debs 

General  Electric  Ord 

Do.    6%  Pref 

W.  T.  Henlev'sTelegh.  Wks.  Co.  Ord. 

Do.    41%  Cum.  Pref 

Do.    4S%Db 

IndiaRubber,  G.P.  &c.,Ord 

Do.    Pref 

Telegh.Con.&  Main. Co 

Do.    4%  Debs 

Vickers  Ord 

Do.    5%  Pref «.• 

Do.     1st  Debs 

Do.    4i%  2nd  Debs 

Willans  &  Robinson  B.  Cm.  Pref 

Do.     IstMt.  Deb.  St 

Tel^raphs. 

Anglo  American  6%  Pref.  Ord 

Do.    Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Pref 

Direct  Sp.wish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Co.  Ord 

Do.    3i%P-ef 

Do.    4<;,',  L)ej: 

Eastern  ExlCTion  1>l  Co.,  4%  Debs. 

Do.    Ord 

Gt.  Northern  Tel.  Co.  With  Coup.  11... 

Indo-European 

Marconi's  Wireless  Tel.  Co 

Do.    7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.    4%  Dob.  St 

Western  Union  50-yr.  Bds 

Telephones. 

Monte  Video  Teleph.  Ord 

OrlontalTolophoneOrd 

Do.     Db.  St 

Teleph.  Co.  of  Ecypt  Db.  St 

United  River  Pl.ite  Ord 

Do.     .■;';„  Cutn.  Picf 

Do.     Dcli.Stk 

Financial  and  Investment.       I 

Globe  Telorh.  &  Trust 

Do.    6%  Pf 

MackayCompanies'C^mmon   

Do.     $100  Pref 

SubmarlnrCableTru.itCorls 1 

Colonial  and  Foreign  Electric  •) 

AdeUI.!--  Kir.-.  Gui'lly  (/;„  I'li-I 
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German  Electrical  Machinery. 

Elsewhere  i.s  given,  uuder  the  above  lieading,  an  account 
of  some  correspondence  between  Messrs.  Arnhold,  Karberg 
&^Co.  and  the  Shanghai  Town  Council,  relative  to  the  break- 
down of  a  turbo-alternator  of  A. E.G.  manufacture.  A  perusal 
of  the  correspondence  leads  to  the  conclusion  that  some  of  the 
parties  concerned  are  unreliable  witnesses.  It  is  remarkable 
that  high  insulation  resistance  should  be  given  by  someone, 
presumably  an  electrical  engineer,  as  evidence  that  the  insula- 
tion of  a  high -voltage  .  tator  is  proof  against  breakdown. 
Although  a  novice  in  electrical  matters  might  draw  wrong  con- 
clusions from  an  insulation  resistance  of  40  megohms,  it  is  in- 
conceivable that  the  accredited  agent  of  a  large  manufacturing 
enterprise  should  have  the  temerity  to  bring  this  forward  as 
proof  that  the  machine  could  not  break  do\m  on  account  of 
faulty  insulation.  Bluff  of  this  kind  cames  n.'  weight  with 
electrical  engineers,  nor  will  it  in  a  court  of  law.  No  qualified 
electrical  engineer  would  attach  much  importance  to  a  low- 
voltage  insulation  resistance  test  on  a  high-voltage  machine. 
From  the  correspondence  it  appears  that  the  stator  coils  were 
found  to  be  loose  in  the  slots,  and  we  are  inclined  to  think  that 
tliis  is  a  likely  explanation  of  the  cause  of  the  breakdown. 
Engineers  at  home  have  had  considerable  experience  of  break- 
downs due  to  air  pockets  in  the  slots  and  to  imperfect  contact 
li('tW('en  insulated  conductor  and  slot  lining  and  between  slot 
lining  and  slot.  The  unanimity  of  opinion,  as  revealed  by 
the  correspondence,  amongst  users  of  A. E.G.  machinery  is 
very  strikin;/',  and  if  things  are  as  bad  as  they  are  made  out  to 
be,  Gcrmiin  jirestige  in  tliis  direc-lion  will  be  lowered. 


Rectifying  Contacts. 

A  GREAT  deal  of  work  has  been  done  on  the  subject  of  recti- 
fying contacts  such  as  are  used  in  wireless  telegraphy.  The 
method  generally  followed  has  been  to  use  relatively  high 
voltages,  which  are  applied  over  con.siderable  intervals  of 
time,  whereas  under  actual  operating  conditions  the  applied 
voltages  are  very  small,  and  the  frequency  of  the  phenomenon 
s  comparatively  high.  Unfortunately,  .such  investigations  are 
beyond  the  capabilities  of  the  oscillograph,  and,  therefore, 
other  methods  must  be  adopted.  We  are  glad  to  see  that 
Mr.  D.  Owen,  by  adopting  some  ingenious  devices,  has  been 
able  to  investigate  these  contact  phenomena  while  applying  the 
voltage  during  very  small  intervals.  We  give  an  abstract  of 
the  Paper  in  another  column.  From  this  it  is  satisfactory  to 
note  that  the  characteristic  curves  obtained  for  the  variation 
of  the  contact  resistance  by  applying  the  testing  voltage  for 
one  hundredth  of  a  second  is  mate  ially  the  same  as  that  which 
Would  be  found  at  the  expiry  of  a  period  of  the  order  of  a 
millionth  of  a  second.  It  appears  that  the  time  element  is  not 
so  important  as  might  have  been  anticipated  ;  indeed,  the 
author  reaches  the  conclusion  that  the  sensibility  of  a  wireless 
receiving  circuit  does  not  differ  very  materially  from  that 
deduced  from  a  slow  period  characteristic.  With  regard  to 
the  ultimate  explanation  of  the  contact  phenomena,  physicists 
are  generally  iu  favour  of  a  thermal  basis.  Mr.  Owen  supports 
this  view,  but  he  complicates  it  by  making  it  dependent  upon  the 
contact  resistance  residing  in  a  stratum  of  molecular  thickness 
at  the  interface  of  the  two  elements  of  contact.  We  some- 
times doubt  whether  the  explanation  is  ;i:;  simple  as  has, been 
suggested,  for  it  is  a  well-known  fact  that  the  efficiency  of  the 
contact  often  varies  enormously  by  altering  the  p^j.5'  ion  of  the 
point  of  contact.  The  theories  that  have  so  far  been  put  forward 
seem  to  indicate  that  the  effect  shoul  i  be  merely  dependent 
upon  ordinary  physical  conditions  of  the  surface  contacts  con- 
cerned, but  it  is  c[uestiouable  whether  these  conditions  vary  so 
greatly  as  would  be  implied  by  practical  experience. 

Engineers  and  War  Work, 

On  another  page  is  given  a  brief  account  of  a  recent  con- 
ference between  members  of  the  Government  and  represeuta- 
ti»-i_s  of  the  Amalgamated  Society  of  Engineers.  Judging  by 
the  headlines  in  the  daily  press,  it  would  appear  that  there  are 
many  who  now  believe  that  the  engineers  have  been  mobilised. 
As  a  result  of  the  conference  it  is  possible  that  many  members 
of  the  Government  fondly  imagine  they  have  succeeded  in 
mobilising  the  engineers.  We  state  emphatically  that  no 
serious  attempt  has  yet  been  made  to  utilise  the  trained  engi- 
neering talent  of  the  country.  Wliat  has  been  done  is  to  enter 
into  a  rational  woricing  agreement  with  as  fine  a  body  of  men 
as  can  be  foiuid  in  the  country — namch'-,  the  engineering 
artisans.  But  the  latter  are  not  qualified  to  advise  on  engi- 
neering prol>lems  connected  wit  li  the  war.     As  surely  as  the 
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War  Departmeut  has  had  to  call  in  a  civilian  engineer  to 
attend  to  all  questions  dealing  with  the  roads,  as  surely  will 
it  be  '.o.  nd  necessary,  sooner  or  later,  to  call  in  men  to  advise 
them  on  other  branches  of  engineering,  if  their  desire  is  to 
bring  the  war  to  a  speedy  conclusion.  The  point  we  wish 
members  of  the  Government  and  War  Office  officials  to  under- 
stand is  that  there  is  as  much  difierence  between  the  engineer 
and  the  enginee-ing  artisan  as  there  is  between  the  officer 
and  the  private. " 


Civil  Service  Examinations. — For  the  purpose  of  recom- 
mendmg  to  the  Treasury  a  revised  scheme  of  examination  foi 
Class  I.  of  the  Home  Civil  Service,  after  consulting  the  Indian, 
Foreign  and  Colonial  Offices  as  to  their  particular  requirements. 
the  following  Committee  has  been  appointed  : — 

Mr.  Stanley  Leathcs,  C.B.  (chairman).  Sir  Alfred  Ewinsr.  K.C.B., 
F.R.S.,  Sir  Henry  A.  Miers,  D.Sc.,  F.R.S.,  Mr.  H.  A.  L.  Fisher." M.A.,  and 
Prof.  W.  G.  Adams.  M.A.  The  Secretary  is  Mr.  D.  B.  Mair,  M.A.,  Civil 
Service  C'ommi.'>sion,  Burlington-gardens,  W. 

The  now  scheme  must  be  "  advantageous  to  the  higher  education  of 
this  country,''  and  the  Committee  must  take  into  account  "'  the  various 
other  puri)oses  "  which  the  present  system  has  served  hitherto. 

Mobilising  the  Engineering  Artisans.— Those  members  of 
military  age  of  ihe  .Vmalganiafcd  .Socieiy  of  Engineers  who  are 
not  alreadv  engaged  on  war  work  are  to  be  enrolled  either  as 
War  Munition  Volunreers  or  in  the  Artificers'  Corps  of  the  Army 
as  a  condition  of  exemption  from  general  service.  This 
arrangement,  which  was  announced  by  the  Minister  of  Munitions , 
was  agreed  to  at  a  conference  between  Mr.  Montagu,  Lord 
Derby,  Mr.  A.  Chamberlain,  and  the  Labour  Adviser  to  the 
Government  on  the  one  side,  and  representatives  of  tlie  Amal- 
gamated Society  on  the  other.     The  agreement  is  as  follows  : — 

The  undertaking  given  by  the  Prime  Minister  on  Sept.  28, 
1916,  that  "  .skilled  men  (by  which  I  mean  men  who  from  natu- 
ral abili'iy  or  training  or  a  combination  of  both  have  special 
aptitude  for  particular  and  indispensable  kinds  of  national  work 
here  at  home)  ought  not  to  be  reci-uited  for  general  service," 
will  be  strictly  observed,  subject  to  the  conditions  attached  to 
it  by  the  Prime  Minister  at  the  time. 

In  order  i,o  give  immedialie  effect  to  this  pledge  it  is  proposed 
that  :— 

1.  All  members  of  the  Bociety,  as  one  of  the  trade  unions  of  the 
■killed  cnginctring  trades,  at  any  time  ceasing  to  be  fully  engaged, 
■hall  enrol  an  War  Munition  Volunteers,  and  thus  place  thtir  services 
Bt  tho  dixpowil  of  the  country,  in  accordance  with  arrangements  now  in 
cxiitence  under  the  War  .Munitions  Volunteer  scheme. 

2.  HkilI'd  men  refcrnd  to  in  this  ajfreemcnt  are  men  who  were  either 
joumoymen,  or  apprentiera  prior  to  .Vugust  15,  1015. 

3.  All  nkillwl  men  on  war  work,  or  who  have  enrolled  as  War  Muni- 
lion  Volunteers,  shall  Ix^  provided  with  a  card  of  exemption  from  mili- 
tary inrTxirc.  No  man  who  [iroduces  such  a  card  to  the  local  recruiting 
ofTiecr  xhiill  be  rnmov^il  from  his  work  without  Hpecific  authority  from 
thf  War  (^(liic,  which  will  not  I*  given  without  reference  to  the  Minister 
of  .Muiiilions  and  tho  executive  of  the  man's  union. 

4.  Tho  i<rovi»ion  of  skillwl  mechanics  for  the  Army  will  in  future  he 
madii  by  the  .Ministry  of  Munitions. 

'i'he  tr.iili-  iinionH  will  do  their  utmost  to  provide  the  .Ministry  ot 
.Munitinnx  with  •.killed  men,  who  will  undertnki^  to  serve  at  the  choice 
of  the  .Mifiintr)  either  in  the  ArtitieerM'  Corps  in  tho  Army  or  as  War 
.Miiiiitioiin  Volu-iteeri.  in  civil  life. 

.V  Till)  iMM-iiitv  will  furnish  pirtieulnrs  of  skilled  men  now  serving  in 
noil. nil-,  hniiiciil  i-orj*,  and  the  Army  Council  will  continue  to  transfer 
mich  "killrtl  men  Ut  mechanit^al  units. 
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OBITUARY. 

"\'   I  -^ni  I,,  i.'iird  the  death  of  Sir  lliriiin 
i,c .iiri-eil  on  Kridny  IiihI  iit  hi*  rcHidencc  ill 


•""  wi*"  I'orii  at  KungerKVilln,  Maine  (U.HA.).  nn  Keb.  r>. 

■  •!  to  li.  i,(  purf'ly  Kngllxh  dcKWiit.  lie  was  apprun- 
'IliiK.  llioiiHh  hi'  miiin  devi.loiied  n  taste  (or  seieiitilic 
irauito.niiil  he  ((ot  I'niplovnieiit  at  mai'hine  works  n1 
I."  Iieriiine  ii  proficient  iiiecliunic  anil  iliaii)(lit»iiiiiii. 

■  il  vm»nn  (or.  iiiniiof  ii  liirne  |ililloHO|ihiciil  iiistiiiiiii'iit 
'  ■'  -•'lnc,|i|..,,t|y  he  went  lo  the  Novrlly  Ironwork 

\ImiiiI   Ihi,.  I  iiiii,  III,   ||ii|{nn    his  mn'cr  ii»  an 

'iig  to  iiiiprovi'iiii>ntii  in  Imilern,  stiuuii  aixl  gas 

.    ...     ...inin,  Ac.      Ill  INTT  he  comnieniM'il  Ills  eloelrieal 

bri'Ught  out  n  writing  t.ligrnpli  which  lent  iti-elf  to  the 


transmission  of  messages  in  the  Chinese  language.  With  Mr.  Schuyler- 
he  carried  out  electric  lighting  experiments,  and  in  order  to  prove  that 
oxygen  was  the  sole  desti-uctive  agent  he  made  a  lamp  from  which  he 
expelled  the  air,  introducing  gasoline  vapour  in  its  place,  when  he  found 
that  the  carbon,  instead  of  wearing  aviay,  gained  in  weight  and  volume, 
while  assuming  a  grey  metallic  colour.  He  then  experimented  with 
platinimi  for  produ  ing  light  and  invented  an  incandescent  lamp  with  a 
filament  of  that  metal,  at  the  same  time  turning  his  attention  to  the 
divisibility  and  also  the  regulation  of  electric  currents.  In  1878  he 
brought  out  his  carbon  incandescent  lamp  which  he  claimed  to  bo  the  first 
incandescent  lamp  ever  invented.  Afterwards  he  devised  several' 
systems  of  arc  lighting  which  produced  an  intense  light  in  the  focus  of 
])arabolic  reflectors,  the  suspended  lamps  being  fed  by  a  single  current, 
and  afterwards  an  arc  lamp  regulator.  At  this  stage  he  is  said  to  have 
obtained  over  100  patents,  many  of  which  related  to  the  details  of  electric 
lamps.  He  returned  to  the  carbon  incandescent  lamp  which  he  had 
abandoned  after  having  secured  it  by  patent,  and  in  1880  he  devised  a 
machine  for  the  demagnetisation  of  watches.  In  order  to  keep  down  the 
floods  of  Mexico  he  proposed  to  utilise  the  waterfalls  as  a  means  of 
driving  dynamos'  transmitting  the  force  by  electric  currents.  With 
Messrs.  Schuyler  &  Williamson  he  founded  the  United  States  Electric 
Lighting  Co.,  to  take  over  and  work  the  Maxim  electric  lighting  patents. 
This  company  was  awarded  a  gold  medal  at  the  Philadelphia  Electrical 
Exhibition,  and  in  1881  Sir  Hiram  Maxim  received  the  decoration  of  the 
Legion  d'Honneur  from  tho  French  Government  for  his  electrical 
exhibit  at  the  Exposition  of  that  year  in  Paris.  The  third  period  of  his 
career  as  an  inventor  began  in  1881-82,  w'hen  he  made  working  drawings 
of  his  automatic  gun  in  which  the  force  of  the  recoil  is  utilised  for  per- 
forming all  the  functions  neciss;in  (m-  l^ailing  and  firing  the  machines. 
In  1883  the  first  example  of  flu-  ..  h  liratid  implement  was  constructed, 
and  about  this  period  he  also  piitmi..!  hi.s  electrical  training  gear  for 
large  guns.  In  1888  he  patented  maximite.  a  smokeless  powder.  The 
gu'i  in  the  first  instance  was  worked  by  the  Maxim  Gun  Co.,  amalgamated 
with  the  Nordonfeldt  Guns  &  Ammunition  Co.  in  1888,  and  in  its  turn 
tho  combined  concern  was  taken  over  as  from  October,  1896.  by  Messrs. 
V'ickers,  who,  in  1897,  changed  their  title  to  Vickers,  Sons  &  Maxim,  In 
1911,  whei  Maxim  ceased  to  be  one  of  their  "special"  directors,  thej' 
Ix^came  Vickers  (Limited).  Maxim  also  took  a  keen  interest  in  aviation, 
and  in  1889  he  began  his  attempt  to  make  a  flying  machine,  initiating  it 
with  a  series  of  experiments  on  the  efficiency  of  propellers  in  air.  For 
motive  power  he  relied  on  steam,  and  he  showed  extraordinary  ingenuity 
ill  constructing  machinery  sufficiently  light  for  the  purpose.  The  two 
compound  steam  engines  he  employed  weighed  together  600  lb.  and 
developed  362  H. p.,  while  the  water-tube  boiler,  fired  with  naphtha  or 
petrol,  weighed  1,000  lb.,  so  that  the  total  weight  of  the  machinery  j)er 
lior.se-power  was  less  than  4}  lb.  The  aeroplane  itself,  with  its  frame- 
work of  thin  steel  tubing,  was  also  made  as  light  as  possible.  The  trials 
were  carried  out  at  Be.xley  in  1894.  Later  Maxim  constructed  a  captive 
flying  machine,  passengers  being  carried  through  the  air  in  boats  attached 
to  a  central  rotating  standard.  The  avowed  obji-e't  of  the  device  was  to 
bring  in  money  for  further  aeronautical  6xpi'iliniiit>.  but  the  financial 
results  did  not  come  up  to  oxpectation.s.  The  lioimur  of  knighthood  was 
conferred  upon  him  in  1901,  and  he  was  the  recipient  of  orders  and 
decorations  from  monarchs  and  rulers  all  over  the  world. 

Sir  Geo.  White. — We  also  regret  to  record  the  death  of  Sir  Geo. 
White,  Bart.,  head  of  tlie  firm  of  Geo.  White  &  (^o.,  stockbrokers,  of 
Bristol.  Deceased  was  chairman  of  the  Bristol  Tramways  &  Car- 
riage ami  the  Imperial  Tramways  Companies.  In  conjimction 
with  the  late  Sir  .1.  Clifti-n  R(ibins..n  he  was  interested  in  many  pioneer 
e'cctric  tramways,  including  the  London  United,  the  Dublin,  the 
Middlesbrough,  Thornaby  and  Stockton  tramways,  &e.  These  lines 
were  amoivg  the  earliest  to  be  converted  to  electric  traction.  He  is 
also  said  to  have  established  the  first  factory  in  England  for  making 
aeroplanes.  He  was  a  convinced  believer  in  the  future  of  aviation, 
even  at  the  earliest  stages  of  its  dcvclojiment,  and  lie  did  not  hesitate 
to  back  his  ojiinion  by  (mtting  a  fortiiiic  into  the  British  &  Colonial 
.Aeroplane  Co.'s  works. 

Bennett  Kitoh. — We  also  regret  to  anuoimic  the  ilealh,  which 
occurred  at  Ealing  on  Monday,  of  Mr.  Bennett  Fitch,  M.I.C.  E.     Mr. 

Fitch  was  a  director  of  the  St.  .lames'  &  Fall  Mall  I'^lectric  Light  Co. 

and  the  Central  Electric  Sui)ply  Co. 

Killed  in  Action. — Tho  following  deaths  in  action  or  of  wounds 

are  reported  :  — 
,Seo.  Lieut.  Thos.  F.  Whimster  (R.K.),  M  years  of  age,  who  was  killed 

oil  Nov.  lit.  was  a  native  of  filasgow  and  was  head  of  tlie  testing  depart. 

mentof  the  Victoria  Kails  Electric  Power  Co.'s  (iermiston  station,  near 

.lohaunesburg  (TriinHvnnl).  unt  il  he  entered  the  army  a  year  ago. 

S:'c.  Lieut.  H,  N.  Lodge  (Lanes  l''iisi|iers),  previou.'ily  reiiorted  missing, 

but  now  known  to  have  bi-im  killed,  was  in  the  Geiieial  Klectrie  ('o.'s  ser- 

vii«>  befon'  the  war. 
Lieut.  Kdgiir  lliinipHon  (La-ic"  Fusiliers),  previously  reported  missLig 

and  now  onicially  reported  killed,  was  a  student  at  the  Salford  Hoyal 

Technical  Iiisliliite  prior  to  joining  the  annv. 

(Ilher  ihmlliB  in  action  are  tliofe  of  Lieut.  T.  .1.  Webster,  formerly  on 

Ihe  clerical  stiilf  of  Williwdeii  Coiiiii-il'H  electricity  department  ;    Sergt. 

W.  ('.  Stevens  and  Briv.ite   l'>iiei.l    Hull,  fornicrlv  employed  by  Messrs. 

Dick.  Kerr  &  Co.,  at  Preston  ;   Private  Waller  .liirkson,  who  was  employed 

at  lite  N.itional  Kleclrio  .Supiily  t'o.'s  works  at  Piestmi  prior  to  tho  war  ; 

and  PrivMtc  U.  E.  Ilorrneks,  ii  former  Bolton  triiinway  oflieial. 
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PERSONAL. 


Sir  William  Slingo  has  been  elected  by  the  Coiiiuil  of  the  Institution 
of  Blectrieal  Engineers  to  fill  the  position  on  the  Council  caused  by 
the  resignation  of  Capt.  R.  J.  Wallis-Jones,  due  to  niilitary  duties. 

Military  Honours. — The  following  rewards  for  bravery  have 
been  given  :  — 

Temp.  Lieut.  F.  A.  Robinson,  who  was  in  tlio  electrical  department  of 
the  India  Rubber  Co.,  Silvertown,  has  been  awarded  tlie  Military  Cross 
for  having,  as  a  "  Tank  "  officer,  displayed  great  gallantry. 

After  tremendous  fighting  his  tank  became  "  ditched,"  and  he  and  his 
crew  dug  for  14  hours  under  heavy  fire  until  they  eventually  got  the 
monster  out  and  retm-ncd  with  it  to  the  assembling  point.  Lieut. 
Robinson  had  previously  done  fine  work  of  the  same  character  at  the 
taking  of  High  Wood.  On  that  occasion  his  tank  was  hit  by  a  direct 
shell  and  damaged,  but  he  got  his  men  out  safely  and  immediately  went 
into  the  trenches  and  worked  a  machine  gun.  Lieut.  Robinson  joined 
the  Na\-T,-  in  the  November  following  the  outbreak  of  war,  entering  the 
R.N.A.S.  In  1915  he  got  Jiis  commission  in  the  Machine  Gun  Corps, 
and  having  received  the  necessary  training  he  went  out  with  the  first  of 
the  tanks  to  the  front.  Lieut.  Robinson  is  the  son  of  Commander 
Robinson,  R.N.R.  (retired),  of  the  submarine  department  of  the  India 
Rubber  Co.,  Silvertown. 

Pte.  Frodk.  J.  Edwards  (Middlesex  Regt.),  who  was  formerly  in  the 
employ  of  the  Western  Electric  Co.,  is  amongst  the  recipients  of  the 
Victoria  Cross.  He  displayed  most  conspicuous  bravepi'  and  resource. 
His  part  of  the  line  was  held  up  by  machine-gun  fire,  and  all  officers  had 
become  casualties.  There  was  confusion  and  indication  of  retirement. 
Private  Edwards  on  his  own  initiative  dashed  out  alone  towards  the  gun, 
which  he  knocked  out  with  bombs.  This  gallant  act  made  further  ad- 
vance possible. 


APPOINTMENTS  VACANT. 


Applications  are  invited  for  the  position  of  shift  engineer,  to  take 
charge  of  the  riuming  of  boiler-house  at  Summer-lane  generating 
station,  Birmingham.  Salary  £150,  plus  £10  extra  per  annum  during 
the  war.  Applications  to  the  citj^  electrical  engineer,  Jlr.  R.  A. 
Chattock,  l-l.  Dale  End,  Birmingham,  by  Wednesday,  Dec.  13.  See 
ail  adverlisement. 

Applications  are  invited  for  the  full  time  appointment  of  demon- 
strator in  the  department  of  electrical  engineering  and  applied 
physics  at  the  Xorthampton  Polytechnic.  Particulars  and  forms 
of  application  from  the  Principal,  Dr.  R.  JIullineux  Walmsley,  St. 
John-street,  Clerkenwell,  London,  E.G.     See  advertisement. 

An  experimentalist  is  required  for  the  development  department 
of  an  electrical  engineering  company.  Full  technical  training 
necessary.     See  mlvertisement. 

An  experienced  electrical  engineer  is  required  to  take  charge  of 
electrical  plant  and  sawmills.     See  advertisement. 

A  works  manager  is  required,  with  experience  in  organisation  of 
works  and  manufacture  of  drawn  wire  lamps.     See  an  advertisement. 

An  electrical  and  mechanical  engineer  is  wanted  (temporarily)  by 
the  University  of  Bristol.  Applications  to  the  Registrar.  See  ad- 
verlisement. I  ~l  -1,   - 

Applications  are  invited  for  the  position  of  chief  engineering 
assistant  in  the  Leeds  electricity  dejjartment  at  a  salary  of  £350  per 
annum-  Applications  to  the  manager,  Mr.  C.  Nelson  Heflord,  1. 
Whitehall-road,  Leeds,   by  10  a.m.  of  Saturday,  Dec.  9. 

Rcigate  Corporation  require  a  shift  engineer  at  their  generating 
station.     Applications  to  the  Borough  Electrical  Engineer  by  Dec.  12. 


raSTITUTIONS  AND  SOCIETIES. 


Royal  Institution. — .\  general  monthly  meeting  of  the  members 
will  be  held  un  .Mimday.  the  -llhinst.,  at  5  p.m. 

Elsctl'ic  Vehicle  Committee. — A  meeting  of  the  Electric  Vehicle 
CoMiniittco  was  held  hi  London  on  the  lOth  ult.,  Mr.  E.  S.  Shrapnoll- 
Sniith,  the  vice-chairman,  presiding  in  the  absence  of  Mr.  R.  A. 
(  hittock. 

Mr.  .1.  A.  Priestley,  having  been  elected  by  the  Institute  of  Cleansing 
Superintendents  as  their  representative  upon  the  Connuittee,  took  his 
seat  for  the  first  time. 

Mr.  Artmiir  H.\rki.son,  the  borough  engineer  of  Southwark,  attended 
the  meeting  by  invitation  in  order  to  discu.«s  with  the  members  matters 
cDuccrniiig  tlio  utilisation  of  electric  vehicles  for  municii>al  purpo.scs.  In 
the  course  of  an  interesting  discussion,  Mr.  Han-ison  explained  the 
reasons  why  ho  had  reported  recently  against  the' use  of  electric  vehicles 
for  curtain  work  for  which  ho  proposed  using  motor  traction.  He  made 
it  [Mirfcctly  Clear  that  he  was  not  unfavourable  to  tin-  ])rinciple  of  thc 
oleotrio  veliicic,  and  that  the  reason  why  ho  had  reported  against  it  was 
really  owing  to  there  being  no  design  of  electric  vehicle  on  the  market 
which  complied  with  an  essential  requirement  for  the  particular  wt>rk — 


V17...  that  the  loading  rail  of  the  Ijodv  should  not  bo  higher  than  4  ft  G  in 
above  road  leA-cl  As  far  as  Mr.  Harrison  was  aware,  there  was  no  design 
of  electric  vehie.e  at  the  present  time  on  the  market  which  complied  with 
thi.s  requirement.  Mr.  Harrison  expressed  the  hope  that  designers  would 
m  the  near  future  bo  able  to  produce  a  vehicle  specially  adapted  for  the 
particular  puqjosc  he  has  in  view— i.e.,  the  quick  and  easv  removal  of 
street  swecpmgs  from  the  depots  or  stands  in  the  streets  where  thev  are 
collected  and  the  collection  of  house  refuse. 

In  connection  with  the  provision  of  charging  facilities  on  the  route 
London  to  Birmingham,  correspondence  was  re-ad  from  the  electric  supply 
department  of  the  city  of  Coventry  setting  forth  that  thev  were  imable  to 
give  .any  facilities  for  charging,  and  from  themanagerofthe  Northampton 
Electric  Light  i-  Power  (!o.  promising  to  afford  every  possible  facility 
for  charging  vehicles,  and  stating  that  when  the  aiiiomit  of  business 
warrants  it  they  will  consider  putting  down  a  proper  charging  plant 
They  have  decided  to  adopt  the  E.V.C.  standard  tariff.  The  secretary 
reported  that  inquiry  sheets  as  to  charging  facilities  had  been  sent  round 
to  electric  supply  undertakings  in  connection  with  the  list  to  be  pub- 
lished shortly  in  the  CM  U.A.  Handbook. 

It  was  decided  to  mvite  the  Institute  of  Automobile  Engineers  and 
the  British  Rubber  Tyre  Manufacturers'  Association  to  nominate  a 
representative  upon  the  Committee.  It  was  also  decided  that  the 
official  designation  of  the  Committe  in  future  should  be  The  Electric 
Vehicle  Committee  of  Great  Britain,  fonned  under  the  auspices  of  the 
Incoqioratcd  Municipal  Electrical  Association. 

It  was  decided  to  recommend  to  the  accumulator  section  of  the 
B.E.A.M.A.  that,  in  the  case  of  lead  plate  batteries  on  electric  vehicles, 
the  upper  and  lower  limits  of  Sp.G.  should  be  clearly  marked  on  the 
battery.  It  is  suggested  that  this  should  be  either  in  the  form  of  a  large 
plate  with  raised  letters  and  figures  attached  to  the  battery  box,  or.  as  an 
alternative,  that  the  figures  should  be  moulded  on  the  ebonite  covers  of 
he  cells. 


ARRANGEMENTS  FOR  THE  WEEK. 


MONDAY,  Dec.  4tn. 

iNSTiTrTioN  OF  Post  Office  Electrical  Engineers. 

6  p.m.     At  the  Institution  of  Electrical  Engineers,  Victoria  Embank- 

ment, W.C.     Paper  on  "  The  Western  Electric  Co.'s  Automatic 
Telephone  System,"  by  Mr.  B.  0.  Anson. 
Royal  Society  of  Arts. 
5  p.m.     At  John-street,  Adelphi,  W.C.     Howard  Lecture  on    "Coal 
and  its  Economic  Utihsation,"  byJProf.  J.  S.  S.  Brame.  (Lecture 

n.) 

TUESDAY,  Dec.  5th. 

Rontgen  SOCIETV. 
S.Io  p.m.     Ordinary  meeting  to  bo  held  at  the   Institution  of  Elec- 
trical Engineers,  Victoria  Embankment,  W.C. 

Engineers'  Club.  KI 

7. SO  p.m.     At     Albert-square,     Manchester.     Debate     on      "The 
Decimal  System,"  opened  by  Mr.  E.  C.  Barton. 
WEDNESDAY,  Dec.  6tli. 
BiRiMiNGH-iM  Local  Section,  Institution  of  Electrical  Engineers. 

7  p.m.     At  Birmingham  University,  Edmund-street,  Birmingham. 

Paper  on  "  The  Parallel  Operation  of  Electric  Power  Stations," 
by  Mr.  J.  S.  Peck. 

Royal  Society  of  Arts. 
4.30  p.m.     At  John-street.  Adelphi,  W.C.    Paper  on  "  The  Coal-Tar 
Colour  Industry."  by  Mr.  C.  M.  Whittaker.  B.Sc. 

1st  LONDON  ENGINEER  VOLUNTEEKS. 
Officer  Commanding,  Lieut. -Col.  C.  B.  Clay,  V.D. 
Orders  for  the  Week. 
Officer  for  the  Wcc^k. — Platoon  (.'ommander  H.  dc  P.  Birkett. 
Nest  for  Duty. — Platoon  Commander  Parker. 

Monday,   Dec.    4. — Technical  for   Platoon    No.    9,   at     Regency-street. 
Squad    and    Platoon    Drill.    Platoon    No.    10.      Signalling     Class. 
Recruits'  Drill,  (i.2.3  to  8.     Lecture  on  Telephones,  7.30. 
Tuesday,  Doc.  ."i. — Si  hi>cil  of  Arms,  (>  to  7.   1  oeturo,  7.15,   '  The  Service  of 

Protection."  Conip.uiy  Commander  Hynam. 
Wednesday,  Dec.  0. — Instructional  Cla.ss,  0.15.     Platoon  Drill,  Platoon 

No.  2: 
Thursday.  Dec.  7. — Platoon  Drill,  Platoon  No.  7.     .Vmbulance  Class  by 

M.d..(3. 
Piiday.  D<'c.  8. — Technical  for  Platoon  No.  10,  Regency-street.     SjUad 
and  Platoon  .Drill,  No.  9.     Signalling  Class.     Recruits'  Drill,  (i.25  to 
8.25.     Lecture  on  Telephones,  7.30. 
Saturday,  Dec.  9. — Inspection  by  General  Sir  Desmor.d  O'Callaghan,  at 
3,  in  Hyde  Park.     Paridc  in  uniform  at  Headqi  arlers  at  2. 15  sharp. 
.\  full  mu.ster  is  of  great  importance. 
Sunday.  l>ic.  10. — Entrenching  at  Otfoid.     Par.ido  Victoria  (S.E.  &  C. 
Rliihvay   Booking   Office),  8.45  a.m.     Uniform,  haversacks,  water 
bottles.     Midday  ration  to  be  carried.     Railway  vouchers  will  be 
provided. 
Musket ly.    -For  all  (,'ompanios,  see  Notice  and  Table  at  Hcndquartcrs. 
Corps  .Supper. — A  Corps  Supper  will  bo  hold  at  the  tjueen's   Hotel, 
Leieistcr-square,  on  Dec.  8,  at  7.     A  few  tickets  can  .still  be  had  of 
the  Company  Sergoaiit-Major. 
Notiee. — Unless  otherwise  indicated,  nil  drills.  &e..  will  take  place  at 
Headquarters. 
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TEMPERATURE  RISE  OF  INSULATED  LEAD-COVERED 
CABLES.* 

BY  KICHARD  C.  POWELL. 

Summary. — ^The  thermal  conductivity  of  a  cable  is  expressed  ill  terms 
of  the  Tolume  thermal  conductivity  of  the  insulation,  the  surface  thei-mal 
conductivity  of  the  lead  sheath,  and  the  dimensions  of  the  cable.  The 
values  of  the  thermal  conductivities  as  given  by  various  observers. 
including  the  author,  are  compared.  Sometimes  the  lead  sheath  of  a 
cable  carries  considerable  stray  current.  A  formula  is  given  for  calcula- 
ting the  increased  temperature  due  to  such  current. 


1.  Introduction. 

The  limitation  of  the  current -carrying  capacity  of  electrical  con- 
ductors due  to  heating  effects  has  teen  a  subject  for  investigation 
since  1849,  when  Joh.  Muller,t  starting  with  Kewton's  Law  of  Cool- 
ing, arrived  at  the  result  that,  for  bare  wires  of  the  same  material, 
the  rise  of  temperature  varies  as  the  1-5  power  of  the  current.  We 
now  know  this  to  be  incorrect, as  the  exponent  is  nearer  1-25.  The 
subject  was  taken  up  by  Forbes  i  in  1882,  and  a  good  resume  of  the 
subject  up  to  1905  is  given  by  Teichmiiller  in  his  "  Die  Emarmung 
der  Elektrischen  Leitungen." 

Since  European  practice  is  to  employ  armoured  cables  buried  in 
the  earth,  few  European  data  can  be  applied  by  American  engineers 
desiring  information  on  lead-covered  cables  for  a  draw  n  system. 
In  1905  Fisher  published  the  results  of  some  extensive  tests  at 
Niagara,  and  on  the  tasis  of  these  tests  he  prepared,  in  1906,  a  table 
of  current  ratings,  which  has  been  extensively  used  by  engineers. 
This  table  is  to  be  considered  as  furnishing  a  good  safe  rule, 
applicable  under  somewhat  unfavourable  conduit  conditions. 
Atkinson  in  1913  gave  the  results  of  some  tests  in  a  more  detailed 
form  better  stilted  to  the  use  of  engineers. 

Previous  to  the  above  mentioned  table  by  Fisher,  cables  were 
tistiajly  rated  according  to  .some  rule  allowing  a  certain  number  of 
amperes  per  unit  area,  and  Fisher's  work  was  a  verj'  great  advance. 
In  order  to  expedite  matters  for  a  subject  such  as  cable  ratings, 
where  there  is  an  almost  endless  variety  of  conductor  sizes,  insula- 
tion thicknes.s,  tvpes  of  make  up,  &c.,  and  at  the  same  time  make  it 
possible  to  com]  arc  properly  the  work  of  various  investigators,  the 
problem  must  be  reduced  to  its  simplest  physical  terms ;  that  is, 
the  complexity  must  he  reduced  by  considering  only  the  independent 
physical  constants.  Once  these  have  been  established,  any  engineer 
having  the  dimensions  of  a  cable  and  sullicient  data  upon  the  sur- 
rounding temperature  may  obtain  a  dei:cndable  rating  cable. 

In  Hearching  through  the  available  literature  the  writer  has 
found  only  a  few  Papers  that  confonn  to  the  above  requirements, 
and  which  may,  therefore,  be  a  basis  for  jiroper  comp aris(  n.  These 
are: — 

Mie,  "  Uberdie  Warmeleitung  in  eincm  verseilten  Kabel,"  "  Elokt. 
Zeit.,"  190.5. 

Mclsom  and  Booth,  "The  Heating  of  Cables  with  Current." 
"  .Jour.,"  In-rt.  Kloc.  Kngrs.,  Vol.  XLVII.,  1911. 

Atkimion  and  Fisher,  "  Current  Rating  of  Electric  Cables," 
"  Trana."  Am.  Inst.  Eleo.  Engrs.,  1913. 

DuNhman,  "  The  J^ating  of  Cables  Carrying  Current,"  "  Trans." 
Am.  InHt.  Elec.  Engrs.,  I9I3. 

The  iiurpoHo  of  the  present  Paper  is  to  discuss  more  particularly 
the  carrj'ing  oafa"ily  of  f  apor-iniulated  cables,  although  much  of 
what  fnllowH  iti  afiplicablo  to  calile.H  insulated  with  other  materials. 

II.  Ratino  ov  Cables. 
The  rating  of  an  inxulatcd  coble  is  doteraiincd  by  : — 

A.  Continuous  rating. 

1.  The  max. mum  tcm|era1uro  at  wliich  the  insulation  may  lie 

o|ora1cd  without  undue  deterioration. 

2.  Tlio  thennni  <oniJiietivity  of  the  rob.'e. 

3.  The   Ihennal   condition  and    proportioH  of  tlio   surrounding 

rriMlluMi,  nmially  llio  air  in  a  conduit  syHlcni. 

B.  Overload  or  intiTinilti-nl  rating,  in  aildilion  to  I,  2  and  3  under  A. 

4.  'iluj  tliiTirinl  (a|ii'j|y  of  llio  calilc  aiifl  Miirroi:nding  medium, 

thai  i«,  till'  i.bilily  of  llie  lablo  lo  Hlore  a  portion  of  llie  liciil 
rclciiK'd  ill  llif  iiinrliii'tnr,  and  thereby,  for  Hliorl  perimls  of 
lime,  lo  pill  IcKM  deiiioiid  upon  tlie  cable  us  a  diMNi];alor  of 
heal. 
It  i»  ilenionKtraInd  in  worku  on  heat  that  the  tliurmul  conductivity 

•  A>nlriu  t  of  n  I'ftjM-r  H'ad  Ix-lon'  tho  Amnricnn  InNtitulo  of  Kjuotriva 
KfiulnM-m. 

t  "  Oilihpii  villi  Miitnljilrnliltin  diin'h  ilmi  Kalvonimihcn  Strom,  lieriulil 
ubcr  dio  iiriii-.K'ii  K'ti.i  hnlli-  ilrr  I'hynik,"  BbimI  I. 

I  "  On  Ihi-  ThiikiH'u.  <.(  Win'.  |{4<i|Uin'd  lo  Ottrr>'  Piflontiil.  Eleolric 
Curmiln  wiOii.ul  (IvirlH  iilii.ir,     Tlllt  ELM.-ruiCIA»,  1882. 


of  an  infinite  hollow  cylinder  in  watts  per  centimetre  of  length  per 
tlegree  centigrade  is 

27rX 

^•i=— (') 

In  — 
d 

in  which  X=specific  thermal  conductivity  of  the  material  in  watts 
per  degree  centigrade  per  centimetre,  ??i=Naperian  logarithm, 
rfi=outer  diameter  of  cylinder,  (i=inner  diameter  of  cylinder. 

For  a  cable,  d^  and  d  are,  of  course,  the  inner  diameter  of  the  lead 
sheath  and  the  diameter  of  the  conductor  respectively.  In  applying 
equation  (1)  to  thermal  measurements  of  cables  it  is  necessarily 
assumed  that  the  conductor  and  the  sheath  are  in  very  close  contact 
with  the  insulation,  and  that  there  is  no  appreciable  temperature 
drop  from  the  conductor  to  insulation  or  from  insulation  to  sheath. 
This  assum]ition  may  not  be  correct  ;  hence  it  is  always  advisable  to 
obtain  values  for  X  from  measurements  on  actual  cables  instead  of 
from  the  insidation  taped  up  on  cylinders,  &c.  It  may  be  said, 
however,  that  equation  (1)  when  applied  to  cable  measurements 
gives  consistent  values. 

The  surface  thermal  conductivity  of  the  lead  sheath  to  air  is,  in 
watts  per  centimetre  of  length  per  degree  centigrade, 

h=nd,h, (2) 

where  A=specific  surface  thermal  conductivity  for  lead  to  air  in  watts 
per  degree  eentigrade  per  centimetre',  da=outer  diameter  of  the 
sheath  in  centimetres. 

The  thermal  conductivity  of  the  cable,  that  is,  the  watts  per 
centimetre  per  degree  centigrade  difference  in  temperature  of  the 
conductor  and  the  air  surrounding  the  lead  sheath,  is 

"'Kk '" 

This  expression  gives  the  electrical  conductivity  of  two  conductors 
in  series.  The  analogous  thermal  conductors  in  series  are  the  insu- 
lation and  the  lead  sheath. 

It  is  only  necessary  to  agree  upon  values  for  X  and  h  in  order  to 
establish  ratings  for  all  one  conductor  cables.  Various  observers 
have  obtained  somewhat  widely  diflfering  values  for  these  : —  ;; ,  ■ 

''  Values  for  \  and  h.   "  " 


Observer. 

\ 

h 

For  satu  rated  paper. 

For  lead  sheaths.   ■ 

000102  to  000134 
000100  to  000115 
000081  to  000114 

000142  to  00017 

000088  to  000155 

Atkinson  and  Fisher 

Powell  

000083  to  00096  , 
000090  to  OOOUh 

000081  to  00011 

*Symons  and  Walker  ... 

In  view  of  the  varying  conditions  of  the  cables  tested,  the  above 
values  a])pear  to  be  in  reasonable  agreement.  Atkinson  and  Fisher 
state  that  they  tested  new  cables  with  bright  lead  sheaths,  and 
Dushman  presumably  made  his  tests  upon  new  cables.  The  writer's 
values  are  from  tests  on  old  cables  taken  from  service  as  well  as  on 
new  cables,  and  it  is  to  be  espe.ially  noted  that  the  variation  in  X  is 
greater  than  that  given  by  any  other  observer,  excepting  Melson  and 
Booth,  and  the  writer  is  unable  to  state  anything  regarding  the  age  of 
tho  cables  tested  by  them. 

In  the  writer's  opinion  the  degree  of  saturation  and  hence  the  age 
(sin;;o  there  is  more  or  less  continual  di';^-ing  action  in  service)  lias  an 
important  bearing  upon  the  carrying  capacity  of  paper  insulatctl 
cables.  ■'    •      i        ■, '    !  -^iS 

Thermal  Conduclivities  in  Walls  per  Fool  per  Degree  Oenligradc  of  New 
and  Old  Paper- iMulaled  Cables. 


Size 
cir.  mils. 

_, .  ,                                   Observer. 
Thickness    1 

?\.             Atkinson  and  Pishor 
msulat.on.            A.I.E.E..  1913. 

Powell. 

.WO.OOO 

500.000 
1,000.000 
1. 000 .000  (now) 
1,150,000 

4/32         1                0-21 

5/32         1 

4/32                         0-275 

4/32 

4/32                        0-31 

019 
0-26 
0-.108 
0-318 

Although  tho  t hernial  condiu-livity  of  tho  paper  doorcases  with 
Mervico,  that  of  the  lead  ini-reases,  and  tho  two  ofTocts  just  about 
balance,  ho  that  an  old  i-ablo  has  nearly  as  good  carrying  capacity  as 
a  new  one. 

Tho  viiliicH  dun  to  Atkinson  and  Kislier  are  for  new  cables,  and  are 

•"Tliu  lloiil.  I'atta  in  Electrical  Maiiliinci-y,"  •'.lour."  In»t.  Eloo. 
Kn(!rn.,  Vol.  XIA'IIT.  Tlii'«"  vriliicH  wore  olitnined  liy  wrapjiing  tho 
Pii]M'r  on  n  (-o])pcr  r\Iiii(lcr\ibirli  wji-^  llicn  pIntTil  in  un  oil  bath. 
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those  calculated  from  the  table  given  I'n  the  discussion  of  their  pre- 
viously mentioned  Paper,  and  increased  by  12  jcr  cent,  to  agree  with 
tlieir  test  values.  Except  as  noted,  tlie  writer's  values  are  for  old 
cables. 

Values  of  X  and  h  to  be  Used  iit  Dclermininrj  CarnjiiKj  Caparily. — 
The  above  mentioned  table  recommended  by  Atk  nson  and  Fisher 
is  based  upon  A  =  000100  and  /i  =  0000833. 

It  is  believed  that  the  value  of  X  is  too  high  for  cables  after  several 
years'  service,  and  /(  is  too  low  even  for  new  cables  after  being  ex- 
posed to  the  air  for  a  few  months.  The  writer,  therefore,  proposes 
ratings  for  paper  cables  based  upon  X=0-00085  and  /i=0-001. 
First  class  cables,  particularly,  in  a  short  time  after  installation,  will 
usually  show  15  to  20  per  cent,  greater  carrying  capacity  than  that 
calculated  from  these  values  and  most  old  cables  of  the  same  quality 
10  per  cent,  greater.  However,  allowance  must  be  made  for  paper 
and  saturation  which  may  not  be  of  the  best,  for  inaccuracies  of 
measurements  on  cables  in  a  conduit  system,  and  some  uncertainty 
as  regards  heating  due  to  sheath  currents. 

If  ( is  the  thickness  of  insulation  in  inches  and  X  — 0-00085,  equation 
1)  becomes — 

,       2wX  0-00085     „„ 
1^1= : :Tr-x30-5 


In 
0-1625 


•2t\ 
'  +  -d. 


lnll  + 


watts  per  foot  per  degree  Centigi'ade.  .     (4) 


Similarly,  equation  (2)  becomes,  if  d^  is  in  inches — 
t2=7rrf3X  0001  X  6-45x12 

=  0-244^3  watts  per  foot  per  degree  Centigrade.    .     (5) 
These  two  equations  enable  k,  the  thermal  conductivity  of  the  cable, 
to  be  determined. 


&5    • 
>  <-> 
(J  d 

o  o  0.20 
°> 


-^0.10 


W° 


in.  Tables  of  Carrying  Capacity,  in  Amperes,  of  One-conduc- 
tor Paper-insulated  Lead-covered  Cables. 
Table  I- — Insulation,  4/32  in.     Working  Pressure,  750  volts.     Maximum 
Temperature,  85°0. 

Temperature  of  air  in  duct,  degrees  Centigrade. 


SIZE  OF  CONDUCTOR  IN  THOUSANDS  OF  CIRCULAR  MiLS. 
Fig.  1. — Thermal  Conductivities  OF  One-conductor  Paper- 
insclated  Lead-covered  Cables. 

The  three  curves  in  Fig.  1  give  the  thermal  cinductivities  of  one- 
conductor  pafcr  cables  for  various  sizes  of  conductors  and  three 
thicknesses  of  insulation — viz.,  4/32  in.,  8/32  in.,  and  16/32  in. 
Values  for  any  intermediate  thickness  of  insulation  may  be  readily 
interpolated. 

As  a  maximum  safe  temperature  for  saturated  pajxr  85°C.,  the 
value  allowed  in  the  Rules  of  the  Institute  may  be  accepted  with 
every  assurance  that  it  is  conservative,  and  does  not  reprefent  the 
maximum  tcmj  erature  that  this  material  will  stand  witliout  de- 
terioration. The  Institute  Rules  call  for  a  reduction  from  85°C.  of 
1  (leg.  for  ea^h  1 ,000  volts  of  operating  voltage. 

The  maximum  current  caiTying  capacity,  or  the  rating  of  a  cable  is 
given  by — 

We=r're=k{0~ea), (6) 

in  which  /=the  current  in  amperes,  H''9=watts  lost  per  foot  at  tem- 
perature 0,  ?-(  =resistance  per  foot  at  temperature  6,  5=maximum 
allowable  temperature  for  the  conductor,  ^rf=temperaturo  of  air  in 
duct. 

It  is  tomctimcs  assumed  that  the  thermal  conductivity  of  paper 
has  a  i:ositivo  temperature  coefficient  comj  arable  in  value  to  the 
negative  tcm].eraturo  coefficient  of  copper,  so  that  the  increase  in 
lo.ss  due  to  the  latter  may  be  neglected.  As  a  result  of  some  tests  on 
this  point,  however,  the  writer  concludes  that  the  above  assumption 
is  incorrect.  The  (!rror  in  neglecting  the  tom]'craturc  coefficient  of 
(■(i|i|,ci'  is  not  on  the  safe  side.  In  the  following  tablets  J  in.  lead  has 
hiM^ii  :is,sumed.  Although  the  smaller  cabh^s  invariably  have  thinner 
lead,  the  difference  from  l  in.  is  not  sufficient  to  eauFO  appreciable 
error. 


30 


40 


50 


60 


3 

2 

1 

0 

2-0 

3-0 

4-0 

250M 

300 

400 

500 

750 

1,000 

1,250 

1,500 

2,000 


133 

154 

181 

200 

240 

277 

320 

376 

418 

475 

570 

670 

870 

1,070 

1,240 

1,410 

1,700 


120 
139 
164 
182 
220 
250 
290 
340 
380 
430 
515 
608 
790 
970 
1,120 
1,275 
1,535 


106 
122 
144 
160 
192 
220 
256 
300 
333 
379 
454 
535 
695 
855 
990 
1,125 
1,355 


90 
104 
122 
136 
163 
187 
217 
254 
282 
320 
385 
454 
590 
725 
840 
950 
1,150 


95 
105 
126 
145 
168 
197 
219 
248 
298 
351 
456 
560 
650 
735 
890 


Table  II. — Insulation,  8/32  in.    Working  Pressure,  5,000  volts.  Maximum 
Temperature,  80  °C. 


Temperature  of 

air  in  duct,  degrees  Centigrade. 

Si^e 

30       40 

50 

60       70 

4 

125      112 

97 

79       56 

3 

145   !    129 

112 

91   1     64 

2 

166      149 

129 

105       74 

1 

181   1    162 

140 

115       81 

0 

214  \         192 

166 

135       96 

2-0 

251   !    225 

195 

159   1    112 

3-0 

290      259 

225 

183   1    130 

4-0 

339   t    303 

262 

214   ]    151 

250M 

371   1    332 

i    288 

235   !    166 

300 

431      385 

333 

272 

192 

400 

519   1    464 

i    402 

328 

232 

500 

610      545 

472 

386 

273 

750 

785      702 

609 

497 

352 

1,000 

955      855 

740 

605 

427 

1,250 

1,100      980 

850 

695 

490 

1.500 

1,255   ,   1,125 

970 

795 

560 

2.000 

1.510  '•      1,350 

1,170 

955 

675 

Table  III  — Insulation,  16/32  in.    Working  Pressure,  15,000  volts. 
Maximum  Temperature,  70°C 


Size. 

Temperature  of  air  in  air 

duct,  degrees 

Centigrade. 

30 

40 

50 

60 

4 

107 

93 

76 

53 

3 

122 

106 

86 

61 

2 

139 

120 

98 

70 

1 

152 

132 

108 

76 

0 

181 

157 

128 

no 

2-0 

208 

181 

147 

104 

3-0 

239 

207- 

169 

120 

4-0 

284 

246 

201 

142 

250M 

312 

270 

221 

156 

300 

.-i.^l 

305 

24S 

175 

400 

420 

3tit 

297 

210 

500 

400 

423 

345 

245 

750 

632 

548 

447 

310 

1,(C0 

706 

604 

.542 

383 

1.2.50 

000 

780 

635 

450 

1.500 

1.015 

S.SO 

720 

510 

2,000 

1,225 

1,060 

855 

610 

IV.  Carrying  Capacity  of  Multiple  Conductor  Cables. 
The  preceding  tables  may  bo  used  for  multiple  conductor  cables 
by  applying  the  following  factors  to  the  carrying  capacity  of  one- 
conductor  cables  having  the  same  total  thickness  of  insulation. 


Number 
conductoi-s. 


Type  of  cable. 


1  Multiply  one  conductor 
capacity  by 


Flat  or  figure  8. 

Round. 

Concentric. 

Round. 

Oval  sector. 

Clovcrleaf  sector. 

Hound. 


87  per  cent. 

80  „ 

75  „ 

70  , 

77  „ 

80  , 

67  , 
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Thus,  the  carrying  capacity  of  a  4/32  X  4/32  in.  round,  three- 
conductor  cable  is  70  per  cent,  of  that  for  an  8/32  in.  one-conductor 
cable. 

V.  Ikckease  or  Tempebatube  Due  to  Sheath  Ctjekents 

It  happens,  not  infrequently,  that  cable  sheaths  carry  considerable 
current.     This  cunent  may  be  stray  railway,  or  neutral  or  currents 
induced   bj'   alternating   cuiTents   in   neighbouring   one-conductor 
cables. 
Let  M'='watts  per  foot  loss  in  conductor. 
j/;'=watts  per  foot  loss  in  sheath. 
k,  ki  and  A-2=thermal  conductivities,  for  cable,  conductor  to 

sheath,  and  sheath  to  air,  respectivelj\ 
5=Conductor  temperature  above  initial. 
6'=Sheath  temperature  above  initial. 
Then  ic=ki{e—6'),  w+w'=kj'. 
Eliminating  6',  we  have — 

w     v' 

or,  the  temperature  of  the  conductor  is  increased  by  the  amount 
w'/k^,  wliich  is  the  temperature  the  sheath  would  have  with  the 
same  current  in  the  sheath,  but  no  current  in  the  conductor. 

As  an  example,  a  1,000,000  cir.  mil  4/32  in.,  Jin.  lead  one-con- 
ductor cable  which  has  a  sheath  resistance  of  000017  ohms  per 
foot  will  operate  at  an  increase  in  temperature  of  5  deg.,  17  deg.  and 
40  deg.  with  sheath  currents  of  100  amperes,  200  amperes  and  300 
amperes  respectively.  The  effect  of  small  or  moderate  sheath 
currents  may  be  neglected,  but  large  currents  must  be  avoided. 

VI.  Cables  in  Duct  Lines. 

The  carrying  capacity  of  a  cable  is  largely  determined  by  the 
thermal  properties  of  the  duct  line  in  which  it  is  installed,  and  hence, 
will  var\-  greatly  with  type  of  construction  and  character  of  soil. 
In  order  to  determine  the  proper  carrying  capacity  of  cables  with  any 
degree  of  reliability,  it  is  desirable  to  make  a  temperature  survey  of 
the  conduit  system. 

It  will  l;e  foimd  that  the  thermal  conductivity  of  a  duct  line  is  a 
constant,  and  is 


Jt=- 


e- 


watts  per  foot  per  degree  Centigrade, 


(13) 


where  U'=total  watts  per  foot  loss  in  duct  lines,  0=mcan  tempera- 
ture of  air  in  ducts,  5d=tcmperaturo  of  air  at  surface  of  street. 

This  equation  will  apply  after  the  temperatures  in  the  duets  have 
become  steady,  usually  only  after  one  or  two  weeks.  The  tempera- 
ture of  the  external  air  has  an  important  influence,  and,  under 
otherwis.?  similar  conditions,  a  duct  line  will  run  much  warmer  in 
summor  than  in  winter. 

In  practice,  loads  are  seldom  steady  ;  hence  the  temperature  of 
the  air  in  ducts  follows,  more  or  less  closely,  the  load  variations, 
although  it  will  bo  found  that  the  earth  directly  in  contact  with  the 
conduit  f  hanges  only  with  the  seasonal  variation  of  load. 

The  problem  may  conveniently  be  divided  into  two  parts — viz., 
one  hming  to  do  with  heat  transference  from  the  air  in  the  ducts  to 
the  earth  directly  in  contact  with  the  conduit,  and  the  other  with 
tranKforeiico  from  the  earth  to  the  air  at  the  surface.  For  the  first 
the  thcnnal  conductivity  is 


'^(1=  ^ — -  watts  per  foot  per  degree  Ccntigi-ade 
"d — vt 


(14) 


In  tliix,  i/vi^niu.x  mum  watta  per  foot  loss  at  stationary  luaxinuiin 
tcmporatwre  6,t  for  air  in  ducts.     fl,=Boil  temporaturo. 
For  the  uocond  ho  have — 

ks-   a~_22   wttttspcf""!  per  degree  Centigrade,  .    (I.")) 

whnro  i;',^:  average  watts  pur  foot  lowi  for  a  given  load  cycle. 

For  luoirt  IoiuIm  the  cycle  iH  probal)ly  a  week. 

All  thermal  nienHuromonl*  on  duet  iinoH  should  be  rniule  midway 
Ijetwcen  miinholch,  a»  this  jh  the  wormcHt  point.  Soil  under  |iavo- 
mont«  whjfh  ari!  a  conBiderabln  dJHtanco  from  unjiaved  sections 
rnriOy  liaH  llio  variation  in  moist  iini  content  found  in  soil  under 
unpftv.-l  -(n-ft".  HciiK.,  nicaKiiremiuitH  in  soil  unrler  |avemenlH  ns 
"■'"'  "'"  fi'  almoHt  any  time  of  the  year,  but  in  other  Knil 

*•'""  I  the  dryent  Mcaton. 

''  "I''   "'•    "i"y  bo  calculated  from  the  stjil  inn  load 

ro|>oi.-,  .wid  0  in  luk.n  with  a  rceonjing  thormomotor.  MeiiHure- 
mont*  (or  0^  hIiouIiI  be  taken  in  wverul  duc^ln,  particularly  if  limn,  is  a 
largo  Miifnbrr  in  the  run. 

M\-T  k,,  mid  k,  have  Iwm  olilained  the  ofToct  of  change  in  loading 
for  the  ■  libit*  alromly  inHtallcd  or  .■(leot  of  additional  cabloH  may  bo 
calciilnli'd. 


Let  u'd  be  the  maximum  duct  loss,  and  ws'  the  mean  loss  over  the 
cycle  for  the  whole  conduit,  both  in  watts/feet  after  the  change. 
Then  the  new  soil  and  duct  temperatures  are  : — 


k. 


kd  kd 

It  is  hoped  that  the  preceding  discussion  of  duct  line  tempera- 
tures may  assist  in  forming  a  clear  conception  of  the  physical  prin- 
ciples involved.  For  only  in  this  way  may  we  expect  to  make  a  duct 
line  in  any  degree  amenable  to  design  as  a  dissipator  of  heat.  The 
writer  does  not  wish  to  leave  the  slightest  impression,  however,  that 
judgment  and  experience  are  not  of  the  highest  importance  in  design- 
ing duct  lines  and  may  be  replaced  by  some  equations  and  a  table  of 
data.  But  unless  backed  up  with  quantitative  information,  "  judg- 
ment and  experience  "  are  apt  to  be  nothing  but  snap  judgment  and 
mental  impressions. 

VII.  Overload  ok  Intermittent  Rating. 
If  a  constant  load  in  amperes  is  applied  to  a  cable  the  temperature 
rise  of  the  conductor,  at  any  time  after  application  of  the  load  is 
given  by  the  equation 


^=9(1  = 


-^')=,  -    - 
k—aw 


(U) 


in  which  5=temperature  rise  above  initial  temperature  at  time  /, 
e  =  tinal  temperature  rise,  e=base  of  Naperian  logarithms, 
|3  =  i-— aM)/c=constant,  /  =  time  in  hours,  M)=watts  lo.ss  per  foot  at 
initial  temperature,  a=temperature  coefficient  of  copper  referred  to 
initial  temperature,  c=constant  depending  upon  thermal  capacity  of 
cable. 

It  is  sometimes  assumed  that  c  is  equal  to  the  total  thermal 
capacity  of  the  cable,  which  is,  of  course,  assuming  that  the  rate  of 
temperature  rise  is  the  same  for  all  parts  of  the  cable.  This  assump- 
tion is  incorrect.  It  is  at  once  apparent,  for  example,  that  the  rate 
of  temperature  rise  of  the  lead  sheath  is  not  so  great  as  that  of  the 
conductor,  j  articularly  for  heavily  insulated  cables.  The  error  is  not 
appreciable  for  small  cables,  but  for  large  well  insulated  cables  the 
above  assumption  leads  to  results  which  are  in  error  on  the  danger 
side,  that  is  give  too  small  a  value  for  /3,  and  hence  a  lower  tempera- 
ture rise  in  a  given  time. 

We  may  put 

c=Ci  +  7)(C2-fC3), :     (12) 

where  (•,  =  thermal  capacity  of  the  conductor  in  watthour  per  foot, 
C2=thermal  capacity  of  the  insulation  in  watthour  per  foot,  C3  = 
thermal  capacity  of  the  lead  sheath  in  watthour  per  foot,  p=constant, 
depending  upon  the  type  of  cable. 

Some  values  for  ^j  as  found  by  the  writer  follow  : — 

Experimental  Values  for  Constant  p. 


No. 
conductors. 

Size                  Thickness  of 
conductor.               insulation. 

Thickness 
lead. 

P- 

1 
"3 

4/0                     7/16  paper. 
500,000             5/32     „ 
1.000,000         4/32     „ 
1,500,000         4/32     „ 
4/0               !l3/f)4x  13/64  paper. 
250  M  submarine  (6,32  rubber-f  2/32 
CI.  5/32 -f  0-59  No.  4  steel  armour 

i          1    0-81 
J          '    0-70 
J          '     0-70 
J          ,     0-77 
i           1     0-595 

Var.  CI.)  X  5/32  Var. 

wires. 

From  data  given  by  Dushman  for  a  one-conductor  250,000,  4/32  in. 
rubber  cable,  p  was  found  to  be  0-80. 

Hence,  for  practical  purposes,  it  appears  that  wo  may  put  p—O-l^ 
for  one-c(inductor  and  /;  — O-liO  for  three-conductor  cables. 

Tho  following  quantities  may  be  used  in  calculating  the  thermal 
capacity  of  a  cable. 

Thermal  Cnpmitu  in   Widlhnnr  per  Inch  Cithc. 

Copper,  iron,  steel 001525 

Load 00004 

Kubbor 000(i26(Du8hmau) 

Paper   00047 

In  Fig.  2  is  shown  some  les(  curves  together  with  tlioso  plotted 
from  equations  of  the  form  of  (II). 

With  tho  iiHsiHliince  of  a  curve  giving  (1— »-/")  for  vjuiouM  values 
of  jil,  we  may  very  readily  obtain  the  (emporatino  at  any  tinui  I, 
provided  tho  (Inal  lomperatiire  (),  mid  the  linu.  constant  fi  are  known. 
Those,  however,  may  easily  be  ciimpulod  with  (ho  jireccding  c(|iiii- 
lioiiM  mid  diila. 

In  gen. ■rill,  the  duct  (emponiliiro  increases  Himultanoously  "illi 
that  of  the  cable,  and  iiHiially  at  iip|)|-oximaloly  tho  same  rale.  if 
lliis  iiicroaKo  is  Hiiiall,  that  is,  ruleg.  or  1(1  deg.,  we  mav  siiuplx   add 
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this  inorenso  to  the  liiial  toiinerature.  For  instance,  in  the  above 
oxanipic,  if  tlie  tinal  duct  temperature  had  heen  50  deg.  instead  of 
40  dog.,  we  should  have  had  8  =  91  deg.,  and  the  time  about  40 
minutes. 


^^ 

Ay 

^ 

/b/ 

^^ 

V 

/ 

// 

C 

// 

"' 

-tx 

F 

D 

' 

.^^ 

/ 

V 

>                 6 

time-hours  -»~" 

-Rate  of  Tempeeattjee  Rise  of  Cables. 


4/0-3 conductorround  13/64x  13/64 paper  J  in.  lead 

1,500,000cm.  1  conductor4/32paperi  lead   

500,000  cm.  1  conductor  5/32  paper  J  lead 

250.000  cm.  3  conductor  submarine  (6/32  rubber-t- 
2/32  var.  cl.)  ■;  5/32  var.  c!.  5/32  lead  and  41  No.  4 

steel  armour  wires 

Points  calculated  from  equations  shown  X. 


Load 
amps. 


300 

1,500 

500 


9=62(I-e-°'86' 
9=30(1-.-''" 


If  the  increase  in  duct  temperature  is  large,  the  temperature 
coefficient  of  copper  should  not  be  neglected.  A  more  correct  value 
for  the  final  rise  of  a  cable  is 

h 

e=ei+- e,. 

K — aw 
Here,  e^  is  the  final  rise  the  cable  would  have  at  constant  duct 
temperature,  and  63  is  the  final  increa.se  of  duct  air  temperature. 


THE  EFFECT  OF  ULTRA-VIOLET  LIGHT  ON  THE  EYE. 


Of  recent  rears  much  has  been  said  regarding  the  effect  of 
invisible  rays,  particularly  the  ultra-violet,  on  the  eyes,  and 
claims  are  not  infrequently  made  for  one  or  another  ilhiminant 
to  the  effect  that  they  have  little  or  no  ultra-violet  light  in  their 
constitution  and  are,  therefore,  peculiar,  hygienic  and  "  restful  " 
to  eyesight. 

It  may,  therefore,  be  of  interest  to  review  some  of  the  work 
that  ha«  recently  been  done  in  this  field. 

It  has  long  been  known  that  many  effects  of  sunlight  are  due 
largely  to  the  presence  of  these  rays.  The  tanning  of  the  skin 
that  follows  exposure  to  strong  simlight  is  now  attributed  to 
ultra-violet  energy,  and  the  same  effect  is  produced  by  incautious 
exposure  to  naked  arcs,  the  quartz-tube  mercury-vapour  lamp 
and  other  artificial  illuminants  tliat  are  rich  in  this  form  of 
radiation.  The  marking  following  small-pox  also  appears  to 
be  due  to  the  influence  of  such  rays.  Even  in  the  Middle  Ages 
it  was  known  tiiat  the  use  of  red  curtains  mitigated  tlie  marking 
of  the  skin,  and  to-day  precautions  in  the  way  of  avoiding 
exposure  to  their  action  cause  the  after  effects  of  small-pox  to 
be  much  less  noticeable  than  in  the  past. 

On  the  otlier  hand,  ultra-violet  light  is  also  recognised  to 
have  beneficial  and  hygienic  effects.  Free  access  of  light  into 
a  room  assists  the  destruction  of  bacteria,  and  the  ultra-violet 
rays,  whicli  are  largely  responsible  for  the  fading  of  colours, 
also  appear  to  have  a  useful  germicidal  effect.  Exposure  to 
ultra-violet  light  is  believed  to  have  a  curative  influence  on 
certain  skin  diseases.  The  value  of  the  Finsen  (concentrated 
arc)  light  in  the  (icutment  of  lupus  is  a  ca.se  in  point,  alilicmgh 


rc^Ioes  not  .seem  to  be  entirely  determined  how  far  this  beneficial 
effect  is  due  to  ultra-violet  liglit  and  how  far  to  the  visible  blue 
rays  which  are  also  admitted  through  the  filter  used  with  this 
lajmp. 

There  is  also  good'g.round  for'bclieving  that  affections  of  the 
eyes  caused  by  exposure  to  strong  sunlight  are  in  part  due  to 
the  action  of  these  rays.  Thus  the  snow-blindness  met  with 
in  snowy,  mountainous  districts,  as  well  as  the  peeling  of  the 
skin,  are  probably  largely  due  to  their  action.  At  such  higl? 
altitudes  the  percentage  of  ultra-violet  light  present  in  day- 
light is  very  much  greater  than  at  sea  level— a  condition  that 
was  clearly  demonstrated  as  far  back  as  1885  by  Langley  as 
a  result  of  his  determination  of  the  energy  distribution  in  the 
solar  spectrum  at  the  top  of  Mount  Whitnev  m  the  Sierra 
Nevadas  (15,000  ft.  high). 

Again,  the  ophthalmia  and  eye-inflammation  that  is  apt  to  be 
caused  by  exposure  to  the  glare  of  the  desert  may  also  be  due 
to  ultra-violet  action,  since  in  tropical  clear  atmospheres  the 
percentage  of  such  radiation  is  often  noticeably  high.  The 
difficulty  in  researches  on  such  effects  is  to  disentangle  the  effect 
of  the  ultra-violet  light  from  the  other  effects  due  merely  to 
excess  of  visible  light,  and,  therefore,  the  arrival  of  artificial 
sources  very  rich  in  ultra-violet  energy  has  been  useful  in 
enabling  the.se  phenomena  to  be  studied  more  closely.  For, 
by  using  artificial  light,  the  intensity  and  quality  of  tlie  radia- 
tion can  be  more  completely  controlled  and  numerical  result* 
more  easily  obtained. 

The  general  interest  in  this  subject,  as  regards  artificial 
illuminants,  may  be  said  to  have  been  initiated  by  a  series  of 
interesting  experiments  carried  out  by  Drs.  Schanz  and  Stock- 
hausen,  of  Dresden,  a  few  years  ago.*  The  combination  of  a, 
physicist  and  a  physiologist  on  such  problems  undoubtedly 
leads  to  u.seful  results,  although  it  may  not  be  possible  to 
confirm  all  the  conclusions  reached  in  this  case.  In  the  course 
of  these  experiments  tests  of  the  effect  of  ultra-violet  rays  on 
the  eyes  of  various  animals  were  made.  Briefly,  it  appeared 
that  the  ultra-violet  rays  might  be  divided  into  four  divisions — • 
(1)  those  of  very  short  wave-length,  which  are  completelv 
checked  by  clear  glass  and  even  to  some  extent  by  air  ;  (2) 
rays  under  300/«/^  which  are  partially  checked  by  clear  glass 
and  do  not  penetrate  the  eye,  but  cause  inflammation  of  the 
outer  eye  ;  (3)  rays  between  300//,//  and  350«//  which  penetrate 
the  eye-lens  but  do  not  reach  the  retina  ;  and  (4)  rays  between 
350////  and  400,////  which  cause  fluorescence  of  the  eye-lens  and 
may  penetrate  to  the  retina,  where,  in  excess,  they  cause  injury. 

The  researches  also  included  a  series  of  spectrographic  chails 
of  the  chief  artificial  illuminants,  from  which  it  was  shown  that 
during  recent  years  the  percentage  of  ultra-violet  rays  has 
steadily  increased. 

The  suggestion  (since  also  offered  by  other  observers)  that 
cataract  is  due  to  chemical  changes  in  the  eye,  following  the 
fluorescence  caused  by  such  rays,  was  supported  by  reference 
to  the  prevalence  of  cataract  among  glass  workers  and  others 
constantly  exposed  to  glowing  material.  A  form  of  yellow- 
green  glass  was  invented  ('"  Euphos  ")  which,  while  only 
slightly  checking  visible  light,  has  a  marked  absorbent  action 
oa  the  ultra-violet  rays.  Slightly  tinted  glass  of  this  kind  was 
recommeEded  for  spectacles  to  be  used  in  snowy,  mountainous 
districts,  in  the  desert,  &c.,  and  more  deeply  tinted  varieties 
were  proposed  for  use  in  working  constantly  with  aitificial 
sources  rich  in  ultra-violet  liglit.  It  was  even  proposed  that 
the  bulbs  u.sed  with  metal  filament  lamps  ard  the  chimneys 
used  with  incandescent  mantles  should  preferably  be  made  of 
glass  of  this  kind. 

Since  that  date  many  fornts  of  yellow-green  and  other  glasses, 
intended  to  obstruct  the  ultra-violet  raj^s,  have  been  made  and 
recommended.  One  of  the  most  notable  series  of  researches 
on  this  point  was  that  carried  out  by  Sir  William  Crookes  in 
connection  with  the  Committee  of  the  Royal  Society  for  the 
study  of  ca'aract.f  There  is  good  reason  to  think  that  the 
blue  or  slightly  smoked  glasses  commonly  used  to  obviate  the 

*  "  Zcit.  f.  Bel."  Oct,  10,  1907.     "  Elek.  Zeitchr.,"  Aug.  13,  1908. 
t  '■  Phil.  Trans.,"  Series  A.  Vol,  CCXIV.,  1914,  pp.  1-25. 
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glare  of  brilliant  simsliine  liave  the  defect  of  admitting  the 
ultra-violet  rays  to  an  undesirable  extent.  In  such  cases  a 
form  of  glass  capable  of  obscuring  these  rays,  preferably  used 
in  combination  with  a  more  or  less  obscuring  glass  suitable  for 
diminishing  the  glare  of  the  visible  light,  is  probably  the  most 
ideal  combination.  In  the  case  of  special  work  at  close 
quarters  on  sources  rich  in  ultra-violet  light,  for  example,  in 
working  with  naked  arcs,  or  mercury-vapour  lamps  in  quartz 
tubes,  or  in  auto-welding,  precautionary  measures  are  highly 
desirable,  for  many  cases  of  injury  to  the  eyes  have  followed 
lack  of  caution  in  this  respect.  Care  is  the  more  to  be  en- 
couraged becausejinjuries  may  only  reveal  themselves  gradually. 
A  person  may  work  with  such  light  without  experiencing  dis- 
comfort and  yet  experience  severe  inflammation  of  the  eyes 
hours  afterwards,  while  more  deep-seated  injury  might  only 
be  revealed  very  much  later. 

The  study  of  the  action  of  such  rays  in  causing  cataract  has 
always  been  rendered  difficult  by  the  human  element,  some 
eyes  apparently  resisting  effects  for  a  lifetime  which,  in  other 
c^ses,  cause  trouble  very  quickly.  Some  light  on  this  subject 
is  shed  by  recent  researches  of  W.  E.  Burge,*  who  used  gas- 
filled  incandescent  lamps  and  quartz  tube  mercury  lamps,  and 
experimented  both  on  the  coagulation  of  albumen  and  on  the 
production  of  turbidity  in  the  eye-lenses  of  animals.  By 
securing  a  very  powerful  illumination  coagulation  of  albumen 
could  be  produced  in  a  few  hours,  but  the  protein  substances 
in  the  eye  (although  substantially  similar  in  composition)  were 
unaffected  after  even  100  hours'  exposure.  This  suggested 
that  the  liability  of  some  eyes  to  cataract  might  be  associated 
with  the  presence,  to  an  abnormal  extent,  of  certain  salts 
which  paralysed  the  resisting  power  of  the  aqueous  and  vitreous 
humours  in  the  healthy  eye.  By  experiment  it  was  foimd  that 
the  .salts  of  calcium,  magnesium  and  sodium  had  this  effect, 
and  an  examination  of  some  thousands  of  cataract-eyes  from 
India  showed  that  in  such  cases  these  salts  were  usually 
present  to  a  marked  degree. 

It  was  inferred,  therefore,  that  cataract  was  largely  favoured 
by  the  presence  of  two  distinct  factors  :  (a)  A  modification  of 
the  protein  of  the  eye-lens  due  to  mahmtrition  or  disease,  and 
(b)  exposure  prolonged  to  powerful  ultra-violet  radiation  such 
as  exists  in  the  sunlight  of  the  tropics. 

This  conclusion  is  mo.st  important  because  it  suggests  that 
Tiertain  eyes  are  predisposed  to  injury  by  ultra-violet  light  ; 
and  that  the  experience  in  such  cases  should  not  be  regarded 
as  indicating  the  necessity  for  general  precautions  for  all  eyes. 
The  most  important  bearing  of  all  tliesi-  investigations  is  in 
relation  to  the  effects  of  ultra-violet  light  of  artiliciul  iliumin- 
ants.  It  i.s  doubtless  true  that  within  recent  years  the  bril- 
liancy and  concentration  of  light  in  artificial  illuminants  has 
greatly  increased,  and  at  the  same  time  such  illuminants  have 
become  "  whiter  "  in  colour  and  may,  therefore,  be  expected 
to  contain  larger  percentages  of  ultra-violet  light.  On  the 
other  hand,  it  has  been  shown  by  Voege  that  the  percentage 
of  such  radiation  in  incandescent  illuminants  is  in  general  still 
minute  and  smaller  than  that  present  in  strong  sunligiit,  against 
which,  in  normal  cirfuiiistances,  no  special  juvcaiitions  are 
taken. 

Luckie.slit  and  HellJ  have  published  quantitative  researches 
leading  to  the  .same  coiuliision.  It  is  not  tii  lie  gain.^aid  that 
conHtuiit  i-xpoHure  to  the  direct  glare  of  siieli  sources  as  the  are 
light  and  the  ga,H-filled  glow  lamp  may  iiave  prejudicial  effects, 
anddotilitlesH  ihe  iiltia-violet  component  may  play  some  part 
therein.  But  the  mere  effect  of  tlie  glare  of  the  visible  liglil 
at  cloHe  ((uarterH  from  an  iinsliaded  source  of  this  descrijition 
would  also  be  prejudicial.  Tlu;  obvious  remedy  would  seem 
to  lie  in  thi'  ])ropcr  shading  and  Hensible  use  of  HUih  lamps, 
rather  than  encloHing  tiiein  in  glass  I'livelopes  of  H])eciai  com- 
poHition.  It  is,  of  course,  conceivable  that  some  minute  but 
cumulative  effect  of  certain  rayn,  even  if  lamps  ho  sliaded, 
may  exi.st.  Hut  the  mutter  has  not  yet  been  invesligated 
Hufliciently  by  j-liysiologiKts  for  any  definite  opinion  to  be 
advnrit'i'd  on  I  liis  point. 

•  "liiroc.  WmOil."  Oct.  10,  loin. 
t  ■■  Klec.  WorM.'.liinp  IB.  1012. 
I  "  Klec.  Worl.l,"  .\|.ril  13,  1012. 


On  the  other  hand,  in  .special  work  with  arcs,  with  the  quart 
tube  mercury  lamps,  and  in  the  case  of  auto-welding  where  the' 
operator  is  necessarily  at  close  quarters  with  the  source,  the 
use  of  special  screens  designed  to  protect  again.st  excess  both 
of  vi-sible  and  of  ultra-violet  light  is  a  natural  and  necessary 
precaution. 


THE   INFLUENCE   OF  THE   TIME   ELEMENT  ON  THE 
RESISTANCE  OF  A  SOLID  RECTIFYING  CONTACT.* 

BY    DAVID    OWEN,  B.A.,  B.SC. 

The  proijerties  of  a  rectifying  contact  may  be  studied  by  examining 
the  curve  connecting  its  resistance  with  the  value  of  the  steady 
applied  voltage.  In  a  previous  Paperf  some  examples  of  such 
curves,  or  resistance  characteristics,  were  given,  and  from  its  pro- 
perties an  expres.?ion  was  found  for  the  sensitiveness  of  the  contact 
treated  as  a  rectifier  of  high-frequency  oscillatory  currents.  It  is, 
however,  an  obvious  experimental  fact  that  the  resistance  of  a  con- 
tact depends  appreciably  on  the  time  of  application  of  the  voltage. 
Experiments  since  carj'iod  out  with  the  object  of  more  fully  deter- 
mining the  influence  of  the  time  element  form  the  subject-matter  of 
the  present  Paper. 

The  results  ha\e  a  bearing  in  the  first  place  on  the  calculation, 
above  alluded  to,  of  the  sensibility  of  a  wireless  receiving  circuit  in- 
cluding the  contact.  They  have  a  further  interest  in  their  bearing  on 
the  thermo-electric  theory  of  the  contact  ;  in  connection  with  which 
arises  the  question  of  the  location  to  be  ascribed  to  the  thermal  effects 
which  (on  this  theory)  accompany  and  give  rise  to  the  observed  varia- 
tions of  electric  resistance. 

The  subject  of  the  time-lag  of  resistance  at  a  contact  has  been 
previously  examined  by  Pierce,!  who,  in  experiments  made  with 
alternating  currents  of  80  'u  was  unable  to  detect  the  existence  of 
any  lag.  From  the  observations  recorded  below  it  follows  that  such 
a  lag  is  necessarily  present,  though  not  to  an  extent  which  would 
be  probably  appreciable  in  cathode  ray  oscillograms  taken  under  the 
conditions  of  the  experiments  quoted. 

The  Method  of  Measurement. 

The  VVheatstone  Bridge  was  again  employed.  It  is  required  to 
measure  the  resistance  of  a  contact  at  a  known  time,  which  may  be 
a  small  fraction  of  a  second,  after  completing  the  battery  circuit. 
When  the  time  is  a  second,  or  more,  the  ordinary  method  of  obtaining 
a  balance  can,  of  course,  be  employed.  For  the  shorter  times  a 
ballistic  method  was  substituted.  The  galvanometer  key  being 
closed,  the  battery  circuit  is  closed  for  the  period  determined  upon  ;' 
the  process  being  repeated  until,  by  adjustment  of  the  variable  arm, 
the  galvanonrctor  throw  is  reduced  to  zero. 

Two  methods  of  making  the  battery  circuit  were  used.  For  the 
shortcut  periods — from  ^o'isiiiT  second  to  jjo  second — the  circuit  was 
closed  bif  allowing  a  polished  metal  ball  or  ring  suspended  by  i  fine 
wire  to  strike  the  fi'ed  and  polished  surface  of  a  heavy  piece  of  steel 
plate.  The  duration  of  contact  was  independeirtly  ascertained  by 
measuring  the  charge  communicated,  during  the  imllision,  to  a  mica 
condenser  in  series  with  a  reiistance  of  knowii  and  suitable  value. 
A  set  of  balls  and  rings  was  obtained  siq)i)lying  jeriods  of  collision 
over  the  range  quoted. 

This  eollisicnal  method  becomes  inconvenient  when  the  time  of 
contact  required  is  greater  than  about  0005  secoird.  It  was  supple- 
mented, therefore,  by  use  of  a  revolving  contact  maker  whose  speed 
was  under  con)  rol  ;  and  thus  the  range  was  extended  up  to  0-,')  second. 

'I'hi'di-ii  of  Hie  Hdllislir  liridije.-Whcn  one  of  the  four  arms  of  a 
Whcat.stonc  Miiiif.-:e  conlains  a  resistaiU'C  which  varies  during  the 
period  of  applicat'on  of  the  voltage,  it  is  evidently  impo.ssible  to  find 
a  balance  in  the  sense  I  hat  lu)  current  whatever  Hows  in  the  galvano- 
meter branch.  It  is  possible,  however,  to  adjust  the  variable  arm  so 
that  the  total  (|uantity  of  electricity  passing  through  the  galvano- 
meter is  zero. 

Let  J{  (Utnole  the  instaritaiu'ous  resistance  of  the  contact  under 
test;  /'■  Q  and  S,  Ibe  rcMistances  of  the  nmiaining  arms.  The  re- 
sistance of  lh(^  lialti^'v  liranch  may  be  Uept  ne;;ligibly  small;  this 
results  ill  some  H:m|)lilicati(ui  in  the  theory.      I  el 

F  -voltage  across  bridges, 

Wi-inHtantaiieoiis  voltage  aiioss  It, 

i  =  inHtantanonnH  ciirieiit  through  /(. 

/  =  timo  from  instant  of  closure  of  battery  cir<'iiit, 

T= total  |iorioil  of  closure  of  circuit. 

V  and  i  donofe  mean  values  of  v  and  /  (uci-  I  lie  lime  /. 


*  AbHtriict  of  nPn|K>r  rend  boforu  the  I'liysiculiSocictv  of  IjoMchm,  Oct, 
27.   Mini. 

t  •'  1'rr.c."  PhvH.  Sue,  U)M.loii,  Vol.  XXVllI.,  p.  173,  June,  lOlll. 
i  "  IMivH.  lU'V.,"  1!K)7. 
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It  may  Ijc  shown  tliat  at  balance 

P  V 

n-S=-~. (I) 

Again  v^V-S'i^V.^^; (2) 

V  and  i"  are  thus  at  once  calcuhib!e  in  term;;  of  V  and  the  resistances 
fythe  three  knowii  arms. 

From  a  series  of  measurements  with  different  values  of  t  a  curve 
can  be  drawn  connecting  i  and  /.  From  this  may  be  determined  the 
value  of  the  instantaneous  current  and  voltage,  and  hence  the  instan- 
taneous resistance,  at  the  end  of  any  t 'me  within  the  range  employ  cd. 
*5lt  was^found  that  the  curves  connecting  M  and  v  were  of  the  same 

P 

gene  'al  trend  as  tho.ie  connecting  —  .  <S  and  ('.     The  latter  quantities 

are,  thee'o-'e,  plotted  to  represent  R  and  v  respectively  in  the  charac- 
eristic  curves  shown  in  the  Pajer. 

i^The  balance  is  independent  of  the  inductances  in  the  bridge  let- 
work,  s'lice  the  initial  and  final  values  of  all  the  currents  are  zero. 

Statement  of  Results  of  Observation. 
Exj'c-'m.onfn  w  ere  conducted  on  zincife,  galena  and  carborundum  ; 
the  other  element  of  the  contact  teing  platinum  in'caeh  ease.  ^  Two 


teristic  at  zero  voltage  is  accentuated  by  increasing  the  duration  of 
flow  of  the  current. 

In  the  case  of  rnrhorundum  the  time  effect  is  contrary  in  sign  to 
that  in  the  two  preceding  cases.  As  shown  in  Fig.  2,  the  resistance 
of  a  carborundum  contact  decreases  as  the  current  is  prolonged,  when 
the  direction  is  from  carboiundum  to  platinum  across  the  contact ; 
the  effect  being  as  before  reversed  when  the  current  is  reversed. 

The  time-effect  may  also  be  examined  by  determining  the  resist- 
ance of  a  contact  for  a  series  of  gradually  increasing  periods  of  closure 
of  the  battery  circuit,  the  applied  voltage  being  the  same  in  each  case. 
The  data  shown  in  Table  I.  were  found  in  the  case  of  a  zincite  eon- 
tact.  Applied  voltage  =  2-08  volts  ;  resistance  at  zero  voltage,  i?|,= 
1,311  ohmu  ;  voltage  coefficient =4-4  ;  current  from  zincite  to  plati- 
num across  the  contact. 

The  third  column  show;i  the  rate  of  change  of  resistance  with  time 
at  the  end  of  the  period  specified  in  the  first  column. 

Table  I. — Variation  of  Resiaiance  with  Duration  of  Current. 


Time  of  appUcation 
of  voltage  (seconds). 

Resistance  (ohms.) 

dR  ldt(oh.ms /sec.) 

0090025 

1,453 

140,000 

0  00012 

1,463 

36,400 

000082 

1,477 

13,100 

0  0031 

1,495 

4,820 

0032 

1,545 

1,220 

10 

1,805 

163 

300 

2,245 

8 

From  the  above  table  we  gather : — 

.5.  That  the  rate  of  variation  of  resistance  becomes  con- 
tinuously greater  as  t  becomes  less. 


Platinum — >  zin 


Zincile—~>  platinum. 


-Resistance  Characteristics  for  various  periods  op  Application 
of  volt.agb.     (zlncite-platinum.) 


Pt, — >  Carborundum.  Carborundum — ^  Pt.        V  {uolls). 

Fig.  2. — Resistance  Characteristics  for  various  periods 
OF  Application  of  Voltage.      (Carborundum-platinum.) 


sets  of  determinations  were  made,  one  connecting  R  and  v  [r  con- 
stant) ;  the  other  connecting  E  and  (  {v  constant).  The  results  are 
expressed  in  the  accompanying  curves  and  tables. 

'  Attention  was  concentrated  mainly  on  zincite,  owing  to  the  reliable 
nature  of  the  contacts  which  this  material  furnishes.  Many  points 
of  contact  were  tried.  Two  sets  of  resistance  characteristics,  ob- 
tained from  two  of  these  points,  are  given  ;  they  include  the  main 
features  found  in  all  the  tests  (one  of  these  is  reproduced  in  Fig.  1). 
Parts  of  the  curves  are  omitted  where  excessive  closeness  might  cause 
confusion.     It  may  be  sepn  that — 

1.  For  current  across  the  contact  from  zincite  to  |)latinum  the 
resistances  increases  with  time,  the  reverse  being  true  when  the 
current  is  in  the  reverse  direction. 

2.  The  effect  in  the  neighbourhood  of  zero  voltage  is  a  slight  in- 
crease in  the  slope,  or  voltage-coefficient,  with  increase  in  the  time 
of  application  of  the  voltage. 

3.  At  higher  voltages,  for  current  from  zincite  to  platinum  (across 
the  contact)  the  increase  of  resistance  with  time  may  be  so  great  as 
to  produce  a  minimum  point  i/j  in  the  characteristic.  This  effect  is 
in  some  cases  (see  Fig.  1)  great  enough  to  obliterate  the  tirst  maxi- 
mum, which  is  characteristic  of  all  the  curves  when  t  is  small. 

4.  When  the  voltage  is  increased  to  a  value  between  2  and  3  volts, 
there  is  a  steep  fall  in  the  characteristic. 

Experiments  on  contacts  of  galena  show  at  low  voltages  effects  of 
the  same  kind  as  those  of  zincite  ;   that  is,  the  slope  of  the  charac- 


Interpretation  of  Results. 

The  above  data  enable  a  judgment  to  be  formed  of  the  relation 
between  the  characteristic  actually  described  by  a  contact  under  an 
oscillatory  voltage  of,  say,  a  million  frequency,  and  that  obtained  in 
a  slow  point  by  point  test. 

The  time  of  application  of  voltage  has  been  varied  from  30  seconds 
to  a  little  under  one  millionth  of  that  time.  A  further  reduction  to 
one-tenth  the  lower  limit  would  have  yielded  a  period  of  the  order  of 
10"'  second.  The  degree  of  extrapolation  involved  appears  suffi- 
ciently small  to  warrant  the  eonclusinn  that  the  characteristic  at 
^=10-'  second  would  not  materially  differ  from  that  obtained  at 
T=0001  second,  or  even  001  second  ;  though  referred  to  that  foimd 
at  T—  1  second  or  more  the  correction  required  woulil  bo  very  appreci- 
able, especially  at  the  higher  voltages. 

The  sensitiveness  of  the  contact,  used  as  a  detector  of  high-fre- 
quency oscillations,  would  in  the  case  of  zincite  or  galena  be  j)rol)ably 
less  by  some  10  per  cent,  or  20  per  cent,  than  that  deduced  froni  a 
long-period  characteristic  ;  in  the  case  of  carborimdtnu  it  would  lie 
greater  by  approximately  the  same  percentage. 

The  bearing  of  the  experimental  results  on  the  thermoelectric 
theory  of  the  contact  will  now  be  examined.  According  to  this 
theory  the  changes  of  resistance  with  voltage  are  not  instantaneous, 
but  are  a  consequence  of  the  thermo-E.M.F.  and  the  temperature 
variation  of  resistance  that  accompany  heat  develoi)mcnl  at  the 
contact.     The  rate  of  variation  actually  observed  is  very  great.     To 
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quote  one  case  {see  Table  I.),  the  resistance  of  a  zincite  contact  under 
a  voltage  of  208  volts  was  2,245  ohms  at  the  end  of  30  seconds  ;  at 
an  instant  0-000025  second  after  application  of  the  voltage  it  was 
1,453  ohms,  the  rate  of  variation  then  being  140,000  ohms  per  second. 
The  limiting  resistance  was  1,311  ohms.  It  appears  not  unreasonable 
to  suppose  that  the  outstandmg  difference  of  142  ohms  occurred  in 
the  first  40,000th  of  a  second  ;  and  that  the  whole  difference  between 
the  resistance  at  zero  voltage  and  that  found  at  any  other  voltage  is 
due  to  and  follows  the  temperature  variation  at  the  contact. 

As  alreadj'  pointed  out,  the  characteristic  at  t  =0000025  second 
does  not  very  materially  differ  from  that  obtained  at  t=001  second, 
whereas  the  latter  differs  considerably  from  the  characteristic  at 
T=l  second.  Again,  it  appears  (see  Fig.  2)  that  an  initial  increase 
of  resistance  may  be  followed  by  a  decrease  as  the  voltage  is  sus- 
tained, or  vice  versa.  These  facts  point  to  the  necessity  of  modifying 
the  simple  view  that  the  Joulean  and  the  thermo-electric  disengage- 
ments of  heat  are  located  in  preciseh-  the  same  volume  of  the  crystal. 
They  become  intelligible  if  we  suppose  two  regions  of  heat  develop- 
ment. The  question  of  the  location  of  the  resistance  at  a  contact  was 
dealt  with  (from  an  altogether  different  point  of  view)  in  the  pre- 
ceding Paper  (foe.  cit.).  Two  views  were  discussed.  According  to 
the  first  the  resistance  may  be  located  within  the  high-resistance 
element  of  the  contact,  in  a  volume  whose  linear  dimensions  m  every 

direction  are  of  the  order  of  those  of  the  interface     R= ■ 

According  to  the  second  view  the  resistance  may  be  assigned  to  a 
stratum  of  molecular  thickness,  but  of  considerable  resistance,  at  the 
interface  of  the  two  e'ements  of  the  contact. 

These  views  are  not  mutually  exclusive,  and  the  data  at  present 
under  discussion  give  grounds  for  the  conclusion  that  the  resistance 
is  made  up  of  the  two  in  series,  as  illustrated  in  the  diagram  of  Fig.  3. 


-.-A 


Flo.  3. — Diagram  Illustkatiso  View  of  Two  Regions  of  HE.vr 

,  Development  at  a  Contact. 

A  represenlB  the  high-rcHistance  element  ;  Bthc  low-resistance  element 
of  the  pair.  Region  1  has  linear  dimensions  of  the  order  of  those  of  the 
interface  ;  region  2  is  a  stratum  of  molecular  thickness. 

The  Peltier  heat  would  be  developed  solely  in  the  second  region. 
Joulean  heat  would  be  set  free  in  both  regions,  as  ul.so  would  the 
Thomxon  heat.  'Joulean  heat  is  always  positive.  The  Thomson 
heat,  like  the  Peltier  heal,  may  be  either  positive  or  negative  ;  but 
in  contniHt  to  the  Peltier  boating  effect,  its  sign  is  (for  small  currents) 
unaffected  liy  the  direction  of  (he  current. 

Extremely  rapid  change  of  temperature  is  regarded  us  associated 
with  heat  liberated  (or  absorbed)  in  region  2  ;  and  slow  change  with 
thermal  effects  occurring  in  region  1.  There  arc  thus  two  "  time- 
coiUitantA,"  one,  proper  to  the  molecular  stratum,  being  very  small 
compared  with  the  iitlier. 

The  ThoniMon  heat  iiuiy  pofwibly  account  for  Iho  difference  in  the 
two  types  of  crvHial,  one  represented  by  zincite,  the  other  by  car- 
boninduin  (fc:  Figs.  1  and  2). 

If  the  'I'hom-oii  heat  doveloiw  slowly,  then  the  question  of  increase 
or  decreiuMr  with  time  of  tlio  hIojio  at  zero  voltage  will  bo  determined 
by  the  »igii  of  the  coefficionl  c.  A  zincite  I'ontact  behuveH  as  if  r  were 
nogntivis  ;   a  irarhonindum  contact  a«  if  r  were  positivo. 

The  characteristic  obtained  at  a  zincite  contact  when  the  voltage 
w  HUHlained  for  a  conMideralile  period  is  crmHpicuouH  hy  the  presence 
of  a  Hncofid  iiiaximiini.  The  rurvc  rapidly  doHcends  past  this  iKiinl. 
and  once  tluH  li/ut  been  |:eriiiitled  to  haji)  en  the  limiting  reHistance 
of  the  contact  iH  found  to  be  only  a  Bmall  fraction  of  the  initial  vahii!. 
Thin  drop,  which  in  permiinent,  in  to  be  aHsigiiod  to  softening  duo  to 
ri«c  of  tcmpepiture  ;  thin  li^ullng  in  itH  turn  to  increuBe  f)f  area  and 
conRequcnt  ri'dui'tion  in  electric'  rcHmtance.  The  I'lTecl  hc-re  outliiuid 
iN<loubtlpfW  to  lie  idonlillcd  with  tlin  "  breakdown  "  found  in  practice 
when  a  c-onlait  hiui  been  Hiibjected  to  an  oxcoHHive  voltagii. 

The  Viiliim  <>J  Ihr  '/'inir  CunMiintii. —  Aecnplilig  thermoelectric! 
action  on  the  true  baais  of  tho  rectifying  property,  a  time  lag  of  re- 


sistance must  inevitably  o'-cur  ;  but  this,  if  it  is  not  to  nullify  th"* 
rectifying  action,  must  be  of  comparatively  small  account  even  at 
the  rapidity  of  change  invohed  at  electric  wave  frequencies.  This 
can  only  be  the  case  if  an  appreciable  portion  of  the  resistance  of  the 
contact  is  associated  with  a  time-constant  small  compared  with  the 
period  of  the  impressed  oscillations.     _ 

It  is  possible  to  form  estimates  of  the  time-constants  corresponding 
to  the  regions  1  and  2  of  Fig.  3  ;  the  dimensions  of  the  contact,  the 
thermal  conductivity  and  the  specific  heat  of  the  material  entering 
as  important  factors. 

The  result  of  analysis  is  to  show  that  the  variations  of  temperature 
and  resistance  at  a  contact  can  only  follow  the  voltage  without 
serious  diminution  at  electric  wave  frequency — 

(a)  In  region  1  it  the  mean  diameter  of  the  area  of  contact  <  0-5  X 
lO-i  cm.  ; 

(b)  In  region  2  if  the  mean  diameter    0-1  cm. 

Now  in  actual  practice  the  mean  diameter  of  the  area  of  a  good 
rectifying  contact  is  as  a  rule  far  greater  than  10"*  cm.  The  con- 
clusion is  that  the  only  variation  in  resistance  that  can  be  effective 
in  causing  rectification  at  very  high  frequency  must  have  its  origin  in 
a  stratum  of  molecular  thickness  at  the  actual  interface  of  the  con- 
tact. What  the  composition  of  the  stratum  is  there  are  not  at 
present  sufficient  data  to  determine.  It  is  required  of  it  that  it 
should  le  very  thin — indeed  of  molecular  thickness  ;  that  it  should 
have  a  resistivity  far  higher  than  that  of  the  material  of  the  contact 
treated  in  bulk  ;  and  that  it  should  have  a  negative  temperature- 
coefficient  of  resistance. 

Summary. 

The  resistance  at  a  solid  rectif\-ing  contact,  and  consequently  the 
exact  shape  of  the  resistance  characteristic,  depends  upon  the  time 
for  which  the  testing  current  is  allowed  to  flow.  A  series  of  charac- 
teristics are  given  corresponding  to  durations  of  contact  extending 
over  the  range  one  forty-thousandth  of  a  second  to  30  seconds. 

The  following  conclusions  are  drawn  : — 

1.  That  the  variation  of  resistance  with  voltage  may  be  attributed 
entirely  to  thermal  effects. 

2.  That  the  characteristic  obtained  by  applying  the  testing  voltage 
for  one  hundredth  of  a  second  is,  at  moderate  voltages,  materially  the 
same  as  that  which  would  be  found  at  the  expiry  of  a  period  of  the 
order  of  a  millionth  of  a  second 

3.  That  the  sensibility  of  a  wireless  receiving  circuit  (in  which  the 
rectifying  contact  is  used)  does  not  differ  very  appreciably  from  that 
deduced  from  a  slow  period-  characteristic. 

4.  That  an  important  fraction  of  the  contact-resistance  resides  in  a 
stratum  of  molecular  thickness  at  the  interface  of  the  two  elements 
of  the  contact  :  and  that  it  is  in  this  region  alone  that  rectifying, 
action  at  very  high  frequencies  is  effected. 


THEORETICAL  DISCUSSION  OF  THE  AUDION. 

BY    MARIL'S    LATOUR. 

The  interesting  article  of  Dr.  Eccles  on  "  Recent  Patents  in< 
Radio-telegrapliy  and  Radio-telephony  "  (The  Electrician, 
July  28,  Aug.  4,  1916)  brings  out  most  clearly  the  increasing 
importance  of  vacuum  tubes  when  u.sed  as  ainplifiers  or  as 
generators  of  sustained  oscillations  in  wireless,  or  in  wire,  tele- 
graphy and  telephony. 

In  the  rnitcd  States  ])atent  specifications  Nos.  !)21.930  and 
].()ll.2l(t  (lilOT)  of  Dr.  K.  Weintiaub  and  the  author,  entitled 
"  J'roduciiig  amplified  current  variations  "  :uid  "  Amplifying 
current  variations,"  the  u.sc  of  the  mercury  vapour  tui)e  as  an 
amplifier  was  already  described.  Our  amplifier  was  referred  to 
in  the  article  jmblislied  by  Keisz  on  the  tubes  of  von  Lieben  and 
Reisz  (••  E.T.Z."  I!) I.'!,  Nov.  27,  ]>.  i;359).  The  experiments  of 
Dr.  Weintiaub  and  the  author  were  made  in  iUOr). 

We  then  iiitrodu(-ed  the  idc-a  of  negative  resistance  for  re- 
peaters, whieii  has  been  lirougiit  forward  again  by  A.  W.  Hull 
(see  "  Physical  Review,"'  Jan.  1910).  Tlic  author  has  re- 
cently based  on  this  notion  certain  aiii])lifier  conneetiims,  and 
the  results  obtained  will  lie  described  later.  We  now  intend 
t<»  deduce  the  charac-tcri.'^l  ic-  c-c|Uiilions  of  the  am])li(ier  known 
as  the  "  Audion,"  which  has  attained  an  industrial  iinjuirlaiuc. 

The  first  idea  of  (he  audion  as  a  detector  may  be  traced  back 
to  un  article  of  T<.  Zehndc-r  ('"  Wied.  Annalen,"  1892,  p.  77), 
but  the  audion  as  an  ainpjifii-r  or  relay  has  been  first  described 
iiv  dc  Forest,  von  Lic-licn  and  Heis/  and  other  inventors. 

The  audion,  as  is  well  known,  comprises  a  plate,  a  grid  and  a 
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filanu'iit.  hciitcd  I)}-  cunciU  from  a  battery  j)  {KiK«.  1  and  2). 
Till'  plati',  and  imc  of  the  torniinals  of  tlic  filament,  the  negative, 
for  example,  are  eonnecteci  to  a  battery  P  through  a  resistance 7? 
(Fig.  1)  or  through  the  primary  of  a  transformer  T,  the  secon- 
■daiy  of  which  is  closed  on  a  resistance  R  (Fig.  2).  The  resistance 
R  may  be  some  form  of  receiver  (telephone,  &c.).  The  grid  and 
the  filament  are  connected  either  directly  or  through  a  trans- 
former to  the  source  of  the  current  to  be  amplified. 

We  liave  already  learned  from  the  numerous  articles  pub- 
lished in  The  Electrician  that  many  varied  arrangements  of 
the  several  elements,  plate,  grid  and  filament  have  been  pro- 
posed by  diil'erent  inventors.  The  nature,  the  form,  the  rela- 
tive arrangement  and  the  dimensions  of  the  electrodes,  the 
amount  and  nature  of  the  residual  gas  are  variables  which  have 
already  been  determined  in  a  more  or  less  satisfactory  manner. 
It  is  not  our  intention  to  discuss  these  physical  characteristics. 
We  only  purpose  to  determine  the  equations  of  npi-ration  of  an 
audion  independently  of  numerical  constants  which  distinguish 
more  or  less  favourably  the  several  forms  of  the  apparatus  a'd 
constitute  the  merit  of  the  different  inventors. 

In  the  audion  the  potential  V  of  (he  plate  and  v  of  the  grid 
are  defined  with  reference  to  that  of  one  terminal  of  the  fila- 
ment, the  negative,  for  example.  In  a  general  manner  it  can 
be  imagined  that  the  grid  can  be  brought,  by  means  of  an 
auxiliary  battery  connected  in  the  circuit  between  grid  and 
filament  (not  shown  in  the  figures),  to  a  continuous  potential 
Vq  with  reference  to  that  of  the  filament,  in  the  same  manner  as 
the  plate  is  brought,  by  means  of  the  battery  P.  to  a  potential 
T'o  with  reference  to  that  of  the  filament. 

The  grid  current  i  is,  generally  speaking,  a  function  of  v  and 
F,  that  is,  i=f{v,  V).     Under  these  conditions,  in  the  neigh- 


curve^of  the  plat(^  current  as  a  function  of  v  for  ajilate  poten- 
tial Ffl.  The  reciprocal  of  these  derivatives  also  has  the  di- 
mensions of  a  resistance.     Let  us  write 

(^\         =1    {^^^ 


Fro.  1.  Fig.  2.  Fig.  3. 

bourhood   of   an  operating   point   defined  by  the  continuous 
potentials  Cq,  Fq  corresponding  to  a  grid  current  >q,  we  have 


ii-io}=(' 


\dv/ 
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j^-^'o'+Im^; 


{V-^V,)  . 


are  easy  to  deter- 


•    The  derivatives  (  ^  )  and  (  tt7 

v=u  i'=ro 

mine  experimentally.  They  are  given  by  the  curve  represent- 
ing the  grid  current  as  a  function  of  v  for  a  plate  potential  Fq 
and  by  the  curve  representing  the  grid  current  as  a  function 
of  F  for  a  grid  potential  Vq.  The  reciprocal  of  these  derivatives 
has  the  dimensions  of  a  resistance.     Let  us  write 

/dt\  I      /(3A         _]_ 

\dvJ,=,.~r,'   V^F/ „=,.„" '■2' 

Tiie  equation  (1)  can  then  be  written  : 


<^-'»'=Gt)....  (^-^o)+SX^,.^  (-"0). 


1 


Equation  (2)  can  therefore  be  written  : 


(/-/o)= 


F 


-Vo,'v-v„ 


(21 


Let  us  now  assume  (y— i'o)  to  be  an  infinitely  small  alterna- 
ting voltage  u  ;  ('  — Iq)  becomes  an  alternatmg  current  j, 
(F— Fq)  an  alternating  voltage  U  ;  (/— /o)  an  alternating 
current  J  ;   and  we  thus  have  tor  the  audion  the  equations : 


derivatives  (-. 


experiment.     Tin 


and 


\dv)  „. 


are    easUv 


r,    T.J 


(3) 


We  can  obtain  a  third  equation  by  considering  the  externa! 
circuit  plate-filament. 

If  a  resistance  R  is  placed  in  the  filament  circuit,  we  have 
(assuming  E  to  be  the  battery  E.M.F.) 

E-IR=V, 
that  is, 

£-(/-/o)i?-/o«=(F-Fo)  +  Fo ; 
that  is, 

E-IoR-Va=V+JR- 
The  first  term  is  necessarily  equal  to  0  because,  for  the  opera- 
ting conditions  considered  we  have,  by  hypothesis, 

E-hR=\\. 
We  therefore  have 

U+JR=0. 

If  we  suppose  the  resistance  R  to  be  placed  in  the  plate- 
filament  circuit  by  the  interposition  of  a  perfect  transformer 
(zero  magnetising  current,  zero  capacity  for  the  primary  and 
secondary  wmdings,  zero  leakage,  zero  Icsses)  we  arrive  at  the 
same  equation.  The  voltage  drop  introduced  by  the  trans- 
former is,  in  reality,  due  to  the  circulation  in  resistance  R  of  an 
altei-nating  current  kj  in  which  k  designates  the  tran.sformation 
ratio  of  the  transformer  in  a  reducing  sense.  We  therefore 
have 

U+k''JR=0. 

When  the  transformer  is  used  the  only  dift'erence  is  that  the 
voltage  E  of  the  battery  corresponds  to  the  potential  Fq  on  the 
plate. 

In  all  cases,  if  the  resistance  R  multiplied  by  k  is  considered 
to  be  brought  into  the  primary  circuit  of  the  tube,  the  funda- 
mental equations  of  the  tube  become  : 
.     u      U 


(!') 

'1  '2 

The  plate  current  is  a  function  of  F  and  r,  that  is,  I=F{V,  v). 
Our  remarks  relative  to  i  can  be  repeated  about  /  ;  that  is, 
when  the  operating  conditions  of  the  tube  are  defined  by  the 
same  continuous  potentials  Fq  and  r^  on  the  plate  and  on  the 
grid  and  corresponding  to  a  plate  current  /q  we  have  : 


.=^V- 


w 


U+JR=0  I 
If  the  resistance  R  is  purely  non-inductive,  the  vectors  j,  m, 
U  and  J  are  necessarily  m  phase  and  the  system  of  equations 

(4)  corresponds  to  the  following  system  : 


L'l     V,(r^+R)J 


(2) 


doter- 


U  = 


J= 


,R 


n(r3+R) 


(5) 


current  as  a  function  of  V  for  a 


given  by  the  curve  of  plate 
^rid  potential  Cq  and  l)y  the 


Uir^+R)  ■ 

We  shall  term  the  "  relay  effect  "  the  ratio  of  the  oscillating 
energy  liberated  from  the  plate-filament  circuit  in  the  resistance 
R  to  the  enerav  supplied  and  consumed  in  the  grid  filament 

,,  .     UJ 

circuit.     The  "  relav  ellcct      corresponds  to  the  ratio  -— . . 

UJ 
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We  easily  fiud  that 


ir,+R)li.,+R)-'^R] 


There  is  a  value  of  R,  wLicli  may  be  designated  as  R  optimuiu 
giving  a  maximum  value  for  the  "  relay  effect."     We  fiiid  that 

R  optimum = 


»  r.r. 


If  a  transformer  is  used  we  choose  a  transformer  ratio  A",  so 
that 


I'-R-- 


y^ 


We  also  find  from  the  system  of  equations  (5)  that  the  ap- 
parent resistance  Y  of  the  grid  filament  circuit  is 


Y=,. 


(r,+R)-^R 


If  the  source  of  voltage  u  has  an  impedance  Z,  we  choose,,  to 
supply  current  to  the  grid-fUament  circuit,  a  transformer  with 
a  ratio  in  the  step-up  sense,  such  that 
F-Z=Y. 

We  then  derive  from  the  source  of  voltage  the  maximum 
power. 

In  reality,  the  transformer  being  imperfect,  we  should  assume 
the  existence  of  a  resi.stance  W  in  parallel  with  the  transformer 
secondary  and  corresponding  to  the  transformer  losses,  and  at 
the  same  time  the  existence  of  a  certain  capacitance  or  in- 
ductance.    Then  k  will  be  smaller. 

In  the  system  of  equations  (5)  we  have  supposed  the  resis- 
tance R  to  be  non-inductive,  but  we  should  imagine  that  R 
represents,  broadly  speaking,  any  impedance  whatsoever,  and 
then  resolve  the  system  of  equations  by  the  method  of  imagi- 
nar}-  quantities  by  treating  u,j,  V,  J  as  vectors  with  a  certain 
phase  difference. 

The  resistance-  R  (Fig.  2)  can  evidently  be  constituted  by  the 
grid-filament  circuit  of  a  second  vacuum  tube  in  the  case  of  a 
multi-.stage  amplifier.  The  transformer  ratio  k  of  transformer 
T  will  then  be  such  as  R  optimum=Py. 

If  the  alternating  voltage  applied  between  grid  and  filament 
is  fairly  high,  there  can  no  longer  be  a  question  of  an  infinitely 
small  alternating  voltage  u  :  we  shall  have  an  appreciable  volt- 
age e  sin  0)t.  The  apparent  resistance  Y  of  the  grid-filament 
circuit  is  then  considered  to  be  an  average  resistance  resulting 
from  the  average  value  of  dijdv  when  v  varies  between  (t'o-f  e) 
and  (v„—e).  Generally  di/dv  becomes  rajiidly  zero  for  a  nega- 
tive value  of  V,  so  that  if  the  tube  works  at  about  v^—O,  the 
average  value  of  di/dv  then  obtained  is  twice  the  value  of  the 
average  value  of  dijdv,  which  obtained  during  the  time  that  v 
remains  positive.  This  average  value  can  be  dctennuied  from 
the  curve  of  the  grid  current.  The  reciprocal  of  this  average 
value  of  di/dv  is  used  to  estimate  the  resistance  >■,. 

In  reality,  the  higher  derivatives  of  i  should  now  be  con- 
sidered. If  the  second  derivative  is  first  examined  it  leads  1o 
the  study  of  the  well-known  detector  effect  of  the  audion,  and, 
more  generally,  when  all  the  higher  derivatives  are  taken  into 
consideration,  we  find  that  they  concern  th<r  defonnation  of  the 
unijilified  ciineiit.  I5ut  whati-ver  may  be  the  magnituch'  of  tlic 
voltage  applied  to  the  grid-filament  circuit  and  that  of  tjie  <  (u- 
rcsponding  amount  of  oscillating  energy  liberated  bi  the  j)Iat(- 
filament  circuit,  it  should  be  remembered  that  the  notion  of  a 
certain  U  optiniiim  for  this  latter  circuit  still  subsists. 

Referring  more  especially  to  high-frequency  current,  Huj)])OHe 
the  plate  circuit,  to  comprise;  an  indiictutice  L  sliunt(;d  Ijy  a 
capacity  C  with  a  resisiance  R  in  series  (Kig.  '.',}.  The  several 
elements  act  as  an  ohmie  resistance  in  tin!  j)lale -filament  cir- 
frequency  w/2;t,  the  ri'lation 

C".  2 


cilit  if.  at  till 


is  established  and  the  value  of  this  apparent  ohmic  resistance 
is  then 

R  apparent =i?+^2^^. 

When  R  can  be  neglected  before  Leo  or  1/Cco  the  above  relation 
comes  to  the  condition  of  resonance  w^CL=l,  and  the  value  of 
R  aj)parent  becomes 

n  apparent =7^^. 

Now  for  a  given  alternating  voltage  of  resonance  frequency 
w/2jr,  applied  to  the  grid-filament  circuit,  the  maximum  output 
from  the  tube  is  obtauied  when  R  apparent  has  a  certain  value 
which  is  a  function  of  the  internal  characteristics  of  the  tube. 

The  audion  as  an  amplifier  might  be  compared  to  a  separately 
excited  commutator  current  generator,  the  grid-filament  circuit 
being  then  considered  as  the  field  winding  circuit,  and  the 
plate-filament  circuit  as  the  armature  circuit. 

The  self-excitation  of  the  audion  is  obtained,  as  is  well  known, 
by  coupling  the  plate  and  grid  circuits  so  that  the  grid  voltage  w 
may  be  obtained  from  the  plate  voltage  U  (Meissner,  de  Forest, 
&c.).  The  conditions  of  stabihty  are  analogous  to  those  which 
exist  in  shunt  and  series  excited  dynamo -electric  machines. 
The  relay  effect  diminishes  with  increase  in  voltage  applied  to 
grid-filament  circuit  just  as  the  ratio  of  armature  voltage  to 
excitation  current  diminishes  with  increased  exciting  current  in 
a  commutator  dynamo-electric  generator  ;  that  is  to  say,  there 
is  a  saturation  curve. 

It  should  be  noted  that  the  self-exciting  process  implies  the 
production  of  higher  harmonics,  as  ui  the  arc. 

The  best  tube  for  generation  is  that  which,  for  a  given  work- 
uig  voltage  Fq  on  the  plate,  can  stand  the  highest  current  on 
the  plate  for  an  increasing  potential  on  the  grid.  Such  a  tube 
is  no  longer  defined  by  the  "  relay-effect,"  because  the  amount 
of  energy  consumed  in  the  grid  circuit  by  the  self-excitation  is 
supposed  to  remam  always  comparatively  small  and  only  to 
have  consequently  a  secondary  influence  on  the  heating  and  the 
efficiency  of  the  apparatus. 

The  theory  shows  that  there  is  an  R  optimum  also  for  a  self- 
excited  audion  generator. 

It  is  possible  to  conceive  an  audion  amplifier  in  which  there 
is  a  partial  self-excitation  effect  as  already  proposed  by  Meiss- 
ner, Franklin,  &c.  The  corresponding  condition  is  found  in 
separately  excited  dynamo-electric  machmes  when  they  act,  at 
the  same  time,  to  a  certain  degree,  as  self-excited  machines. 
This  is  found  particularly  in  the  compoundmg  exciters  for  alter- 
nators, which  we  have  studied  formerly  {see,  for  example, 
French  patent  No.  355,274,  of  June,  190.5).  The  equations  of 
this  system  are  easily  determined,  as  we  intend  to  show  in  an- 
other article.  We  should  remark  that  amplifiers  designed  in 
this  manner  bear  a  certain  resemblance  to  repeaters  based  on 
the  principle  of  a  negative  resistance,  and  they  therefore  tend 
to  lose  the  advantages  of  the  audion  of  having  two  independent 
circuits. 


THE   PARALLEL    OPERATION  OF  ELECTRIC  POWER 
STATIONS. 

The  following  discussion  took  place  after  the  reading  of  Mr. 
.lohn  S.  Peck"s  Paper  on  this  subject  at  the  meeting  of  the 
Institution  of  Klectrical  Engineers  on  Thursday,  November  23. 
.\n  abstract  of  the  J'aper  ajijieared  in  our  last  issue,  p.  2  10. 

Mr.  W.  B.  Wonniroi'flK.in  ojjoning  th(^  <liHnuasion,Kiiid  ho  (liouglit  Mr. 
Pock  hud  Kiveii  llio  iiii|ii'(»sLipii  Hint  it  did  not  matter  wlietlicr  genorators 
to  be  run  in  jnuiillrl  wem  in  Ilio  Hanu<  Hlation  or  not,  Iml  tliiil  was  not  so, 
as  tho  r|ii(VMli<iM  (if  (raiiHriiiHsioii  wna  introduced.  Mr.  i'eck  niiglit  have 
oiMi)liiiHiHC(l  morn  (lie  (|iHwlioii  of  conlrolling  (ho  power  factor.  Tho 
iuMti(icatioii  for  niniiiiig  t(ta(inns  in  para  Hoi  Nidiatod  ho  far  apart  a.s  (o  ho 
boyoiid  (lui  (icononiicial  limit  of  (raimmiMHioii  at  (lioir  prosciit  volt.agoa 
WUB  tliat  lioOi  HVHlomH  got  tliii  Ipciirtit  of  llio  spare  plant  and  (hat  oiiclv 
ooiil<l  (raimfor  idad  to  tlio  other.  If  two  «y»tomH  of  dill'oront  fioniioiicio8 
worn  lM>iiigdoalt  with,  olio  would  ho  Htiinilard  aiul  tho  other  iioii, standard, 
and  as  timo  went  on  tjio  supply  would  ho  moro  from  tho  fcainor  to  tho 
lullor,  tho  iioiistaniUrd  fro(|iioncy  woiihl  ho  wiped  out,  and  the  station 
iniglit  Ihxmjmio  an  onlinary  oonsiimer  tliking  tho  whole  of  its  supply.  'Iho 
moHt  intcroHting  quoiition  wiih  (1iii(  of  (he  in(or<'omioc(i(jii  of  stationn  with 


THE  ELECTEICIAN,  DECEMBER  1,  1916. 


283 


the  sail  0  frequoiuy.  Tlic  author's  first  example  showed  two  systems, 
each  wit)i  a  normal  load  of  10.(100  kw..  and  provision  for  interchanging 
.5,000  kw.  The  consumers'  and  station  voltages  were  the  same,  and  there 
would  be  no  interchange  of  current  il  the  power  factors  of  the  two  loads 
were  thesame.  If  it  was  desired  to  transmit  from  station  A  to  station  B 
5,000  kw.  on  a  power  factor  of  O-TS  lagging,  and  assuming  the  total 
pressure  drop — the  imjK'danco  voltage  of  the  interc(mnector — was 
10  per  cent.,  see  what  an  appalling  situation  arose.  The  voltage  of 
station  B  would  drop  10  per  cent.,  and  station  B,  to  give  its  consumers 
the  proper  voltage,  must  rai.se  its  voltage  to  that  of  station  A.  If  there 
was  no  reactance  in  the  line  connecting  those  stations,  no  power  would 
flow.  On  a  line  with  impedance,  to  enable  A  to  transmit  5,000  kw.  to  B, 
B  must  transmit  to  A  a  large  amount  of  idle  current.  Assuming  that 
B  was  dealing  with  5,000  kw.  of  load  at  0"5  power  factor,  B  had  to 
generate  5,000  kw.  and  have  alt^-rnator  capacity  of  4.450  k.v.a.  of  idle 
current,  B  had  to  supply  the  idle  current  of  the  load  that  A  had  supplied — • 
another  4,450  k.v.a. — and  if  the  power  had  to  be  got  through  the  line 
without  pressure  drop,  B  to  supply  an  additional  5,000  k.v.a.  B 
must  have  turbine  capacity  of  5,000  kw.  and  alternator  of  nearly 
14,000  k.v.a.  That  case  was  as  unpracticable  as  the  first.  Some  means 
of  regulating  power  factor  must  be  introduced.  If  that  extreme  case 
were  taken  the  power  factor  of  system  B  would  bo  0-33.  The  stations 
would  not  continue  to  run  in  parallel,  but  if  they  did  A  would  have  unity 
power  factor.  One  obvious  way  of  getting  over  the  difficulty  was  to 
reduce  the  percentage  voltage  drop  in  the  transmission  line,  which  could 
be  done  by  putting  more  copper  into  the  line  or  increasing  the  trans- 
mission voltage.  Those  who  were  going  to  link  up  existing  stations  and 
use  existing  mains  would  waste  a  lot  of  money  if  they  were  not  careful, 
because  the  voltage  with  which  they  were  going  to  connect  the  stations 
was  too  low  to  be  efficient.  To  increase  the  transmission  pressure,  money 
had  to  be  spent  on  new  cables.  Apart  from  that,  either  regulating 
transformers  or  synchronous  boosters  could  be  used.  What  did  Mr. 
Peck  think  of  the  use  of  synchronous  boosters  ?  Regulating  trans- 
formers were  quite  generally  used  for  small  powers,  but  for  large  powers 
there  seemed  to  be  disadvantages.  In  Mr.  Peck's  example  of  trans- 
mitting 5,000  from  one  station  to  another  over  a  line  with  a  pressure 
drop  of  10  per  cent,  the  pressure  drop  was  got  over  by  putting  in  a 
booster  transformer  and  raising  the  voltage  10  per  cent.  The  power  was 
got  to  station  B  at  the  right  voltage,  but  it  was  transmitted  at  a  low 
power  factor,  and  the  losses  in  the  line,  if  compared  to  the  losses  at  unity 
power  factor,  would  have  been  increased  by  about  60  per  cent.  Most  of 
the  mains  proposed  to  be  used  were  tapped  at  various  points  by  sub- 
stations. If  this  was  the  case,  the  amount  of  boost  that  could  be  applied 
at  any  one  point  would  have  to  be  limited.  It  seemed  to  him  that  there 
were  cases  where  the  regulating  transformer  was  valuable.  A  third 
method,  and  the  one  that  seemed  most  likely  to  be  generally  adopted, 
was  the  use  of  a  synchronous  condenser.  That  had  the  advantage  that 
it  dealt  with  pressure  variation  and  variation  of  power  factor.  One 
could  not  only  control  pressure,  but  also  transmission  losses.  If  the 
voltages  at  the  two  ends  of  a  transmission  line  were  adjusted  to  be  con- 
stant and  equal  at  any  load,  they  would  be  so  at  all  loads.  That  was  a 
great  advantage.  One  was  also  up  against  capital  cost.  If  transmitting 
from  one  station  to  another,  a  synchronous  condenser  of  3, SCO  k.v.a.  was 
required  at  the  receiving  end,  and  if  the  process  were  reversed  a  syn- 
chronous condenser  would  be  wanted  at  both  ends,  unless  a  machine 
were  put  in  the  middle  of  the  line,  and  running  that  involved  losses  which 
at  light  loads  would  have  to  be  reckoned  with.  The  indirect  advantages 
of  the  synchronous  condenser  were  considerable.  It  reduced  the  k.v.a. 
rating  of  the  generators.  Power  systems  were  up  against  the  con- 
stantly decreasing  power  factor,  and  many  pieces  of  apparatus  on  the 
system  tended  to  reduce  the  power  factor.  Where  in  the  old  days  they 
rated  their  alternator  for  a  power  factor  of  0-85,  they  had  now  come  down 
to  0'7.  It  was  cheaper  in  some  cases  to  put  that  alternator  capacity  into 
a  synchronous  condenser,  build  the  alternator  for  practically  unity  power 
factor  and  let  the  condenser  deal  with  the  idle  current.  A  synchr.  nous 
condenser  tended  to  balance  the  load  on  the  different  phases.  In  York- 
shire there  was  a  considerable  development  in  the  u.'c  of  electric  furnaces, 
many  of  them  single  phase,  and  giving  an  unbalanced  lead,  so  they  hed 
to  provide  in  the  alternators  for  the  unbalanced  load  or  put  in  a  syn- 
chronous condenser.  So  far  as  voltage  regulation  was  concerned,  the 
solution  of  the  problem  was  sufficiently  high  transmission  voltage.  He 
thought  6,000  volts  would  be  sufficient"  for  the  domestic  lof.d,  but  power 
distribution  voltage  would  probably  have  to  be  between  10,000  and 
30,000,  and  the  interconnection  voltEgcs  between  stations  about  £0,CCO. 
He  did  not  think  the  close  connection  fcttween  power  factor  ard  pres- 
sure drop  in  the  transmission  line  was  sufficiently  realised.  1  he  relation 
between  power  factor  and  pressure  drop  was  {as' Mr.  Wocdhouse  showed 
in  a  diagram)  a  straight,  line,  and  in  regulating  fcr  pre.-sure  drop  one 
automatically  regulated  for  power  factor.  On  the  Yorkshire  system 
there  were  two  .stations  about  14  miles  apart  and  com  ectcd  by  overhead 
lines,  and  they  were  normally  run  in  parallel  :  each  station  wa's  provided 
with  an  automatic  pressure  regulator,  so  that  thev  looked  after  one 
another.  If  power  was  transmitted  beyord  a  certain  point,  it  was 
necessary  for  the  receiving  station  to  run  some  cdditional  synchronous 
machines  to  deal  with  the  idle  current.  If,  however,  in  the  future,  10 
stations  had  to  be  run  together,  each  controlled  by  an  irdependcnt 
authority,  there  would  be  a  difficulty  in  dealing  with  changes  of  load, 
and  unless  a  system  could  he  devised  which  would  regulate  itself  such 
joint  working  could  not  bo  carried  out.  The  load  on  each  station  must 
be  regulated  by  the  amount  of  steam  it  hrd.  This  was  done  at  the 
smaller  .stations  in  Yorkshire  ;  they  ran,  not  on  the  ammeter,  but  on  the 
pressure  gauge  on  the  boiler.  He  believed  that  was  the  method  (f  the 
future  If  one  looked  after  the  power  factor  the  pressures  would  look 
after  themselves. 


Mr.  G.  W.  Partiudok  said  he  was  rather  disappointed  in  the  Paper. 
Ho  thought  Mr.  Peck  would  have  told  them  more  about  the  different 
apparatus  used.  The  question  of  good  parallel  running  depended  on 
the  prime  mover.  The  prime  mover  of  the  future  might  be  a  steam 
turbine,  the  gas  turbine  or  the  gas  engine.  Whatever  the  system,  the 
parallel  running  of  the  prime  mover  should  be  made  as  easy  as  possible. 
The  adjustment  of  the  pressure  of  supply  was  simply  a  question  of  static 
transformers  at  the  generating  or  sub-stations.  He  did  not  see  any  real 
difficulty  in  working  up  to  50,000  volts  with  undergicund  cables.  It 
might  depend  largely  in  the  future  on  the  frequency  of  the  supply.  In 
planning  large  extensions  the  frequency  had  to  be  .settled  once  and  for 
all,  and  once  .settled  he  did  not  see  how  it  could  be  changed.  It  seemed 
to  him  it  would  bo  advisable  to  .adopt  a  low  frequency,  probably  lower 
than  50.  The  advantages  of  low  frequency  would  be  less  inductance  and 
less  chance  of  systems  coming  out  of  step  with  violent  fluctuations  on 
the  system  ;  the  regulation  would  be  much  better  than  on  a  higher 
frequency,  and  when  long  systems  of  trunk  mains  were  run  on  extra 
high  7)rcssure  the  capacity  current  was  a  very  important  matter,  and  this 
would  undoubtedly  be  less  at  the  lower  frequency.  He  knew  of  a  system 
on  which  one  of  the  generators  could  not  be  run  alone,  owing  to  the  great 
rise  in  pressure  which  took  place  if  the  charge  current  of  the  system  was 
equal  to  the  short-circuit  current  of  the  generator,  in  which  case  the  volts 
would  go  up  to  hundreds  of  thousands.  The  rite  in  pressure  was  less  if 
the  frequency  was  low,  the  switching  on  of  large  circuits  was  easier  if 
oil  .switches  were  used,  owing  to  the  current  remaining  longer  at  the  zero 
point,  and  alternators  of  low  frequency  run  much  better  in  parallel  than 
those  on  high  frequency.  With  regard  to  interconnecting  cables,  it  was 
e.ssential  that  there  should  be  plenty  of  copper  in  them  between  the  two 
generating  stations,  to  ensure  good  parallel  running.  Referring  to  the 
voltage  regulator  on  p.  2  of  the  Paper,  he  thought  an  induction  regulator 
would  be  preferable.  He  did  not  quite  see  how  the  reversing  switch 
could  be  broken  on  the  primary  side  of  the  transformer  when  it  was  on 
load.  He  supposed  it  was  reduced  to  zero  before  it  was  broken  or 
reversed.  With  regard  to  the  question  of  earthed  neutrals  and  h.f. 
currents  referred  to  in  the  Paper,  they  had  that  trouble  in  con- 
nection with  parallel  running  many  years  ago  at  the  Greenwich  power 
stations.  One  of  the  stations  switched  to  earth  off  the  neutral  as  soon 
as  it  was  connected  into  parallel.  They  designed  an  automatic  switch, 
which  re-connected  the  neutral  to  earth  at  the  generating  stations  in  ease 
either  was  accidentally  disconnected  from  the  circuit.  He  was  sorry  Mr. 
Peck  did  not  say  more  about  the  phase  converter,  as  in  the  future  there 
would  be  many  electric  furnaces  used,  and  there  would  also  be  a  certain 
number  of  single-phase  railways.  Where  large  systems  were  ccncemed 
and  the  current  had  to  be  taken  from  the  three-phase  system,  he  thought 
the  induction  motor-generator  preferable  to  the  synchronous  motor- 
generator,  as  being  less  liable  to  be  damaged  or  to  fall  cut  of  step.  He 
u.sed  a  l,5C0-kw.  induction  motor-generator  to  inteiccnnect  two  systems, 
viz..  a  three-phase  25 -»-,  7.0C0-voIt  system  to  a  single-phase  85-»-,  10,000- 
volt  system.  There  was  about  20,000-kw.  capacity  on  the  three-phase 
and  lO.OCO-kw.  on  the  single-phase  side.  The  motor  had  been  running 
satisfactorily  for  six  years,  and  had  never  got  out  of  step.  It  was  easy 
to  synchronise  one  motor-generator,  but  synchronising  a  second  induction 
motor-generator  after  the  first  was  in  commission  was  more  difficult,  as 
the  slip  on  the  loaded  machine  was  different  frcm  the  interconnecting 
machine,  making  it  necessary  to  synchronise  through  a  special  resistance. 
The  ordinary  starting  resistances  would  not  be  suitable.  The  syn- 
chronous phase-changer  would  be  more  satisfactory  on  small  .systems  of 
supply.  On  large  systems  it  would  be  liable  to  damage  fifm  themecha- 
nical  strains,  un'ess  the  machines  were  very  expensively  built.  In  any 
case,  synchronous  machines  should  be  provided  with  a  bea^y  danpirg 
winding,  and  these  machines  would  a'so  lequiie  special  sjnchrcrisirg 
apparatus  for  sxTichrcnising  the  secrrd  machi're. 

Mr.  A.  M.  Taylor  said  he  agreed  with  Mr.  Wocdhouse  that  two 
stations  linked  up  would  involve  difficulties  if  run  by  separate  authori- 
ties :  otherwise  the  engineer  at  each  station  would  he  clamouring  for  the 
other  man  to  send  current  through  to  him  to  suit  his  own  power  factor. 
Mr.  Peck  said  that  fcr  connecting  two  systems  of  the  same  frequency  and 
voltage  you  had  to  provide  the  switchgear,  cables,  &c.  It  was  the 
"  &c."  that  h.-d  to  he  provided  rather  particularly,  and  it  ought  to  in- 
clude a  large  amount  of  reactance,  by  which  the  capacity  of  the  switch- 
gear  was  governed  considerably.  Even  with  the  best  switches  one  ought 
not  to  have  more  than  about  20,CC0  kw.  to  30,000  kw.  connected  to  the 
'bus  bars.  With  two  30.CC0  kw.  stations  joined  together  by  a  short 
line  eO,CCO  kw.  were  connected  to  the  system,  and  every  switch  on  the 
system  was  likely  to  he  called  upon  to  deal  with  that  capacity  which 
might  mean  disaster.  There  were  difficulties  in  connection  with  the 
induction  motor-generator  ard  the  synchronous  machine.  Adjusting 
two  stations  with  a  synchronous  freqv:ency  changer  required  a  great  deal 
of  patience.  Stepping  up  from  25  to  75  (or  16()  to  ,50)  cycles  with  static 
frequency  changers  was,  he  believed,  perfectly  fea.sible,  ard  one  could 
synchronise  practically  to  an  out  of  phase  of  about  60  deg.  right  awaj-, 
a'r.d  not  worry  about  close  synchronising.  The  static  frequency  changers 
would  also  stand  a  short  circuit  on  either  side  of  the  system  comfortably. 
He  was  satisfied  with  his  exfcrience  of  them,  and  would  undertake  to 
design  one  fcr  "fO  kw.  He  did  not  see  why  a  bank  of  KCO  kw.  static 
frequeiK  V  i  Ikhilc  is  shou'd  not  he  grouped  together,  making  a  3,000  kw. 
unit.  (hiiiii.MN  I  I.I  rsfomer  makers  could  deal  with  the  problem.  There 
was  nolliHiL'  iliilii  III!  in  it.  One  could  get  10  per  cent,  regulation  easily, 
or  5  per  cent,  if  necessary.  The  expense  of  the  apparatus  was  in  the 
latter  case  increased  somewhat.  He  would  use  in  certain  cai'es  booster 
transformers,  and  wouM  practically  wipe  out  the  difficulty  of  regulation. 
With  the  present  frequency  changers  one  could  change  the  energy  back 
from  the  bii;h-presBure  sy.siem  to  the  other  system,  probably  to  the  full 
load  of  (he  frequency  changer  without  great  diffic  ulty.     If  more  than  that 
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were  given  the  step-down  feature  would  be  lost,  and  a  triple  frequency 
current  would  he  put  into  the  main  current,  and  a  sort  of  square  wave 
would  result  instead  of  a  sine  wave,  boosting  up  the  low-frequency  supply 
and  giving  the  desired  result.  The  efficiency  would  be  quite  high — up  to 
90  per  cent,  or  higher.  He  had  proved  experimentally  that  he  could 
easilv  step  up  from  2.5  to  50  ^.  The  conditions  were  almost  identical 
with  a  three  to  one  .step-up,  except  that  continuous-current  excitation 
had  to  be  used.  He  believed  he  could  design  a  frequency  changer 
to-morrow  which  would  step-up  from  25  to  50  ^xj  and,  conversely,  would 
step-down  within  reasonable  limits.  He  had  also  experimented  with 
step-down  from  three  to  one  (50  to  16-6  periods).  With  a  step-up 
changer  he  could  give  either  a  single-phase  current  at  the  higher  fre- 
quencies or  a  three-phase  current,  as  r^uired.  His  frequency  changer 
fave  a  pe  f  c  ly  balanced  current  on  the  three-phase  and  stepped-up 
to  single-phase. 

Sir  C'h.\rle3  P.iRSONS  said  it  was  many  years  since  he  had  had  any- 
thing to  do  with  distribution.  They  were  told  what  the  buyers  of 
machinery  wanted  in  the  way  of  powe-  factor  and  pressure  drop,  and 
therefore'were  not  up  against  the  difficult  questions  that  had  been  dis- 
cu.ssed.  The  tendency  of  opinion  was  that  the  country  should  be 
covered  bv  large  distribution  systems.  The  difficulty  was  what  was  to 
l)e  done  with  the  present  systems,  how  much  scrapping  would  have  to 
be  done,  and  so  on.  Probably  so  much  linking  up  wou'd  not  be  required 
in  America  as  in  this  coimtry.  Some  people  thought  the  uneconomical 
means  of  frequencr  changers,  which  lost  a  great  deal  more  energy  than 
pressure  equaliser.s,  should  not  be  used  in  the  future.  There  were  many 
possible  means  by  which  electricity  might  be  generated  in  the  future. 
It  might  be  generated  direct  from  the  coal,  and  there  was  also  the  pos- 
sibility of  perpetual  motion- — i.e.,  abstracting  energy  from  the  motion  of 
the  molecules,  which  was  discussed  by  Clerk- Maxwell  40  or  50  years  ago. 
It  was  quite  a  rational  thing.  The  energy  could  be  got  out  of  the  sea, 
the  temperature  of  the  sea  would  be  reduced,  the  energy  would  be  turned 
into  work  and  would  generate  heat,  and  the  whole  cycle  would  be  got  for 
nothing  without  burning  any  fuel.  Internal-combustion  engines  were 
at  pr&sent  limited  by  the  heat  which  the  metal  in  the  cylinders  would 
stand.  At  present  they  were  limited  to  about  200  h.p.  per  cylinder.  A 
largie  unit  was  very  costly  and  very  complicated,  having  so  many  parts. 
At  present  steam  machines  held  the  field,  and  probably  would  for  a  long 
time. 

Mr.  A.  Brazil  said  efficiency  was  not  everything — safety  was  equally 
important.  He  had  run  sub-stations  with  rotary  converters,  syn- 
chrbnous  motor-generators  and  Diesel  engines.  When  a  big  pressure 
drop  occurred  the  rotarj-  converter  wanted  to  take  the  whole  load,  and 
tried  to  drive  the  other  motor-generator  as  well,  and  stripped  itself.  The 
Diesel  cngiiie  would  not  do  any  more  than  a  certain  figure.  The  syn- 
clironou.f  motor-generators  took  up  the  load  without  falling  out  of  step, 
though  there  was  an  audible  change  of  speed  up  and  down.  The  induc- 
tion motor-generators  also  continued  running.  The  Diesel  engine  could 
not  be  induced  to  take  any  extra  load.  Ho  was  in  favour  of  synchronous 
motor-generators,  because  of  the  importance  of  beiing  able  to  transmit 
both  ways.  Mr.  Peck  did  not  |)oint  out  that  an  induction  motor- 
generator  could  not  be  made  to  transmit  energy  back  unless  there  was 
a  synchronous  machine  running  <m  the  system  into  which  it  had  to 
trannmil.  If  one  had  to  take  over  the  whole  of  the  load  of  one  of  the 
htatiohs  it  could  not  be  done  with  an  induction  motor -generator  unless 
synt^lironouH  machinery  was  running.  Rotary  convt^rters  were  better 
lUf  rcgafdii  efficiency,  but  the  question  of  cutting  ofF  the  load  was  much 
more  difficult ;  there  was  more  likelihood  of  the  supply  ceasing  in  the 
cane  of  a  big  interchange  of  load.  He  preferred  fuses  to  automatics,  as 
they  gave  a  limn  lag  to  prevent  sudden  rushes  of  current.  Mr.  Peck  gave 
four  ways  of  getting  over  the  difficulty  of  the  two  earthed  neutrals,  lie 
did  not  much  like  the  arrangement  in  whi<h  only  one  station  was  eartheil. 
It  involved  having  some  apjwratus  which  was  liable  to  go  wrong.  He 
had  had  a  case  where  a  breakdown  was  increased  by  the  neutral  jxiint 
l«ing  lift  out  by  mistake  where  the  system  was  normally  earthed.  The 
inKulated  earth  cable  running  from  one  neutral  of  one  system  to  the 
neutral  of  the  other  was  an  ideal  arrangement,  but  involved  largi>  expen- 
diture. The  third  caw,  "  transfr)rmcr8  inserted  in  tlu'  interconnecting 
line,"  ho  l<K)k  to  mean  that  the  two  systoms  wore  not  directly  con- 
neet'^d — the  'Ijub  bars  were  not  directly  connected — and  tliat  each  could 
have  its  own  neutral  fniinl  without  there  being  any  inlenhange  of 
(current  through  the  earth.  The  placing  of  rcactan<es  in  the  eurtli  cdn- 
ne<:tion  wan  the  best  arrangement  to  his  mii:d.  He  took  it  tln'  rcfcri  lu  !■ 
to  «  renistance  o(  negliKilile  value  meant  the  difference  of  polcniiiil 
IxitHi^n  one  neutral  of  one  system  and  the  neutral  of  another  was  not 
high. 

Mr.  A.  V.  TKf>TTKK  said  when  Mr.  Peck  read  a  Paper  some  years  ago 
whi'li  dealt  with  the  subject  of  the  earthed  neutral  it  was  fully  discussed 
III  Ihrie  ltH;nl  sections.  There  were  2(1  speakers  in  favour  of  the  curlhiil 
neutral,  seven  opfs^ed  it  anil  four  were  neutral.  There  had  been  sevenil 
lonverts  since  to  neutral  earthing.  Assuming  that  it  was  to  be  done, 
il  could  )«■  ronsidiTcil  frofn  three  [xiints  of  view.  Kirst,  the  supply 
engineer  consiilered  the  triple  frequency  circulating  currents  which 
n-sulted  when  earthing  was  done  at  more  than  one  [Kiint.  lie  would 
have  IiKmI  to  have  hiiird  the  views  of  I'oxt  f (dice engineers  on  tlie  subject. 
If  earthing  were  done  at  more  than  one  (siint  the  Post  Office  was  likely 
to  be  troiiblivl  by  interf«reri<  i-  with  the  lelephofies.  'J'lie  tliinl  point  of 
view  was  the  siilety  |K.int.  Onii  of  the  main  objects  of  earthing  tin- 
neutral  iK>int  was  to  trip  the  section  iireaker  in  case  of  n  serious  leak.  If 
nn  overhenij  wire  came  down,  iiiost  engineers  were  ready  to  shut  down 
that  linn  until  it  was  re|)nirid.  Most  engineers  also  wantwl  to  shut  down 
<f  lliey  had  a  serious  leak  to  earth,  iiii  thought  the  higher  the  voltage 
the  more  chance  there  was  of  a  leak  to  earth  developing  a  "aliort."    X£e 


trouble  was  on  the  2,000  to  3,000- volt  jobs,  where  they  had  to  look  after 
both  the  volts  and  the  amperes.  He  thought  the  highest  we  had  in  this 
country  was  30,000.  There  was  no  limit  to  voltage  in  this  country, 
although  some  users  in  Manchester  said  they  were  greatly  hani'icapped 
by  the  limitation  of  voltage  by  the  Board  of  Trade.  He  did  not  sec  why 
one  station  should  not  be  earthed.  It  ought  to  be  sufficient  to  open  an 
overload  circuit-breaker  or  some  more  modern  protection  device.  On- 
did  not  want  to  have  insulat;  d  cable,  and  he  did  not  think  it  was  neces- 
sary to  have  insulated  cable  from  one  station  to  another.  With  300  or 
400  volts  it  was  only  necessary  to  trip  the  protective  device,  and  the 
armouring  of  the  cable  would  do  for  that.  If  the  earth  cunents  had  to 
be  limited  from  the  Post  Office  point  of  view,  one  would  have  to  go  down 
to  milliamperes,  and  it  would  not  be  worth  while  to  bother  about  resis- 
tances. They  must  have  a  device  which  would  trip  the  overload  cir- 
culator, or,  better  still,  a  protective  device. 

In  some  communicated  remarks  Mr.  Trotter  gave  the  following  table 
showing  the  frequencies  at  present  in  use  in  this  country.  The  com- 
monest frequency  in  the  case  of  electrical  supply  undertakings  was  50, 
and  the  kilowatts  so  supplied  exceeded  twice  the  whole  of  the  remainder. 
In  the  case  of  power  companies,  a  frequency  of  50  was  used  by  8  out  of  16, 
but  more  power  was  supplied  at  40  than  all  the  rest  put  together.  This 
was  no  argument  for  the  extension  of  a  frequency  of  40  outside  the  dis- 
trict known  as  the  North  East  Coast.  If  this  was  excluded,  50  was  the 
most  common.  These  figures  were  not  official.  It  seemed  undesirable  that 
tees  or  sub-stations  should  be  connected  by  linking  mains.  These 
should  ultimately  form  a  network,  and  a  frequency  of  25  seemed  suit- 
able. Regulation  B4  of  the  Extra  High-Pressure  Regulations  of  the 
Board  of  Trade  had,  for  more  than  10  years,  restricted  frequencies  to 
25  or  50,  except  in  the  North  East  Coast  district. 

Electrical  Supply  Undertakings. 

Thousands! ,,  £.<.*•  Thousands 


Frequency 

25 
40 
50 
fiO 


Stations 

...  10 

...  20 

...  Kil 

...  9 


of  kw. 

93 
156 
760 

17 


Frequency.      Stations. 

83         5     . 

100         15     . 

33.68,75     .  (  ...,f. 
77,  80,  90, 93  i 


of  kw. 
35 
45 

11 


Electrical  Pcnoer  Coinpanies. 

25        4     78         I         50         8     117 

40        3     317         I         60         1     36 

Mr.  W.  M.  MoRDEY  said  there  was  no  greater  bugbear  in  distribution . 
than  difficulties  due  to  low  power  factor.  He  was  always  looking  for 
some  development  of  the  static  condenser  method  of  correction.  Some 
years  ago  he  read  a  Paper  on  the  subject,  giving  some  results  of  tests, 
aiid  pointing  out — with  the  view  of  encoiu-aging  manufacturers  or 
station  engineers  to  experihient — the  great  advantages  of  the  static 
condenser  as  compared  with  the  synchronous  condenser,  the  over- 
excited alternator.  He  claimed  to  te  a  sort  of  grandfather  of  the  syn- 
chronous condenser.  In  a  Papei:  there  26  years  ago  he  first  showed 
the  properties  of  the  synchronous  condenser,  and  that  it  could  supply 
current  to  protect  against  too  much  capacity  or  too  much  self-induction. 
In  the  Paper  he  read  seven  or  eight  years  ago  ho  showed  that  the  losses 
in  static  condensers  were  only  a  fraction  of  those  in  synchronous  con- 
densers, that  the  cost  of  static  condensers  then  available  was  much  less, 
and  that  there  was  also  the  great  advantage  that  they  were  stationary 
things  with  nothing  to  run.  There  was  also  the  advantage  that  there 
was  a  distributed  correct  ion.  He  was  disappointed  to  find  that  such 
things  were  hot  on  the  market.  He  could  not  imagine  any  more  fruitful 
subject  for  practical  experimental  investigations. 

Mr.  E.  T.  WiLLi.vMS  said  a  great  deal  was  said  in  the  Paper  about 
connecting  two  stations  together.  He  agreed  with  Mr.  Woodhouso  that 
unless  they  were  careful  they  would  waste  a  lot  of  money.  The  problem 
was  far  deeper  than  it  appeared  on  the  surface.  Now  that  the  country 
had  been  divided  more  or  less  into  districts  the  first  thing  to  do  was  to 
decide  what  frequency  was  to  be  adopted  in  those  districts.  If  the 
subject  had  been  tackled  in  the  pnst  tlicrc  would  now  have  been  one  or 
two  standard  frequencies.  Eulhi  ri>  iniubt  then  find  it  preferable  to 
cKange  their  systems  to  the  stiui.l  .r^l  \mIi  i-c  rather  than  spend  a  great 
deal  of  money  on  intermediary  plant,  plii.-c  changers  and  other  things. 
There  would,  perhaps,  bo  soon  in  each  district  a  trunk  system,  with  which 
the  stations  would  be  connected,  and  which  would  have  a  standard 
pressure  and  frequency,  and  any  new  stations  would  be  built  to  feed  into 
Hint  Kvsleni.  and  engineers  would  go  along  with  more  confidence.  On 
Die  question  of  interconnecting  those  large  districts  themselves,  he  took 
it  there  would  ultinnitely  be  a  trunk  .system  to  connect  them,  and  the 
sooner  the  standard  frequency  ai  d  pressure  of  such  trunk  system  was 
decided  upon,  the  sooner  some  real  iHdgrcss  would  be  made.  It  was 
better  to  face  the  difficulties  now  than  to  have  to  make  changes  later  on. 

Mr.  Pl'.CK.in  replying  to  the  discussion,  said  he  thought  Mr.  Woodhouse 
had  greatly  over-estimated  thi'  dilliculties  of  parallel  operation  of  a 
number  of  systems  together.  He  hail  piled  up  dilliculties  till  he  had 
almost  smothered  the  whole  tiling.  If  wlicii  anything  new  was  propose<l 
wo  stopped  to  consider  all  t  he  diflicull  ies  I  hat  might  arise  we  would  never 
make  any  lieiidway.  Antici|mtcil  difliciilties  would  disappear  or  bo 
found  noihing  like  so  important  as  they  were  at  lirsl  supixised  to  be. 
Systems  had  Thsti  operated  in  parallel  not  only  two.  but  half  a  dozen, 
stations-  and  while  the  problem  was  complicalei'l  by  the  fact  that  in  this 
country  each  of  the  liiikisl  up  HlaliouK  would  have  to  maintain  its  own 
pressure  in  its  mains,  lie  did  not  lliiiik  that  was  an  iiisiirmountablo 
difficulty.  He  would  reply  m  uiiling  to  .Mr.  WoodhouKes's  question  as 
to  synchronous  boosters  and  regulating  tranHformers.  Mr.  Woodhouse 
referral  to  the  desirability  of  higher  voltage  on  intcrconnectors.  l''or 
tho  distances  they  would  "have  to  deal  with  in  the  Manchester  district. 
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ho  was  of  opiniDH  tliat  ti.OOO  volts  would  sulUuo.  While,  for  economy's 
sake,  it  would  bo  dosirablo  to  go  to  higher  voltages,  it  would  not  bo 
necessary  to  take  that  stop  yot.  Mr.  Partridge  wanted  to  know  more 
about  tho  apparatus  to  bo  used  for  ehanging  from  one  frequeney  to 
another,  and  about  phase  changors,  phase  splitters, ehanging  fromthreo- 
])hase  to  single  phase,  or  vice.  vrma.  As  another  Pa[)(<r  dealing  with  those 
questions  very  thoroughly  had  been  submitted  to  the  Institution,  he  had 
thought  it  bettor  to  eontine  his  Paper  to  the  question  of  load  distribution 
with  alternating-current  stations  op'ruted  in  parallel.  As  to  the  question 
of  low  versus  high  frequency,  one  diflieulty  with  a  low  frequency — say 
25  r-j — was  that  the  turbine  builders  wanted  speeils  much  higher  than 

1,500  revs,  per  rain.,  the  highest  which  eoukl  be  obtained  with  25  cvj.  It 
looked  now  as  though  the  limit  would  be  extei.ded  very  much  beyond 
the  limits  we  ha<i  had  in  tho  past.  Larger  units  would  be  built  for 
3,000  revs,  per  min.  The  arrangement  Mr.  Partridge  described  of 
earthed  neutrals  for  breaking  circulating  currents  was  very  interesting. 
He  did  not  know  before  that  Mr.  Partridge  had  been  using  it.  Mr. 
Partridge  said  a  higher  resistance  could  not  be  used  as  an  earthing 
resistance,  because  sufficient  current  must  How  to  earth  to  trip  out  the 
heaviest  breaker.  Tho  general  thing  now  was  to  put  in  protective  gear, 
with  which  a  small  current  was  suiKcient  to  trip  the  breakers.  As  Mr. 
Trotter  said,  if  the  current  had  to  be  limited  to  milliamperes,  it  was  not 
worth  while  to  .consider  resistances  at  all.  Mr.  Woodhouse  thought 
voltages  should  be  increased,  or  resistance  and  reactance  increased,  while 
Mr.  Taylor  thought  there  should  bo  more  resistance  in  the  feeders.  For 
connecting  vei-y  large  systems  it  would  probably  be  necessary  to  use 
reactances  for  the  sake  of  the  oil  switches,  but  he  did  not  think  that  would 
interfere  with  parallel  operation.  He  was  pleased  to  hear  of  the  progress 
Mr.  Taylor  was  making  with  static  frequency  changers.  SirChas.  Parsons 
made  interesting  remarks  about  linking  up  in  America.  He  (Mr.  Peck) 
knew  they  had  done  a  great  deal  of  linking  up  there,  but  when  they  linked 
up  stations  in  the  far  west  the  stations  would  probably  be  100  miles  apart. 
They  usually  fed  into  common  mains,  each  station  supplying  as  much  as 
was  required  of  it,  or  as  much  as  it  could.  In  tho  large  cities  large 
stations  were  operating  in  parallel.  Mr.  Brazil  mentioned  the  fact  that 
the  induction  motor-generator  could  not  generate  energy  unless  it  was 
connected  to  synchronous  apparatus.  He  thought  he  had  omitted  to 
mention  it  in  the  Paper.  The  suggestions  which  he  (Mr.  Peck)  made 
as  to  using  rotary  converters  as  interconnecting  links  were  made  more  as 
suggestions  of  possibilities  where  rotaries  were  used  for  some  other  pur- 
pose. Mr.  Brazil  was  quite  right  in  interpreting  his  meaning  as  to  the 
use  of  transformers  in  the  interconnector.  He  meant  in  the  intercon- 
uector,  and  not  in  the  earth  connection.  Mr.  Mordey  referred  to  the 
static  condenser  as  a  means  of  advancing  the  pliiM'  ,ii  il  imjiroving  the 
power  factor.  He  (Mr.  Peck)  thought  the  makei>  w  Im  h  i.i  attempted  to 
build  condensers  for  the  capacities  required  had  i  r.n  ilis. enraged.  That 
would  be  a  good  subject  for  some  of  the  new  researcli  eomuuttees.  It 
was  suggested,  he  thought  by  Mr.  Woodhouse  and  Mr.  Williams,  that  the 
question  of  linking  up  systems  of  ditl«rent  frequencies  would  gradually 
die  out.  He  believed  that  was  true,  but  it  did  not  help  a  man  to-day 
who  liad  a  system  with  an  odd  frequency,  and  who  joined  up  with  stations 
around  him.  One  of  the  objects  of  the  Paper  was  to  show  how  it  could 
be  done.  If  it  only  meant  changing  the  generating  apparatus  the 
problem  would  not  be  so  serious  ;  but  to  alter  the  frequency  might  mean 
that  a  great  deal  of  the  customers'  apparatus  must  be  altered.  It  might 
be  possible  graduallj'  to  change  over.  For  a  time  two  frequencies  would 
have  to  bs  run,  and  kept  isolated  except  for  interconnecting  machines, 
and  gradually  the  odd  frequency  would  be  wiped  out. 

"  A  vote  of  thanks  to  Mr.  Peck  was  proposed  by  Mr.  Wordingham  (who 
occupied  the  chair  in  the  President's  absence)  and  carried  unanimously. 
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The  Shanghai  "  Mimicipal  Gazette"  for  Oct.  19  contain.s  some 
correspondence  between  Messrs.  Arnhold,  Karberg  &  Co.  and  the 
Council  relative  to  the  breakdown  of  No.  3,  5,000-kw.  turbo-alttr- 
nator,  which  was  supplied  by  the  A. E.G.  of  Berlin. 

In  a  letter  dated  Aug.  11,  1916,  Messrs.  Arnhold,  Karberg  &  Co.  state 
that  '■  imfortunately  the  above-mentioned  report  (of  the  Electrical 
Engineer)  only  states  that  the  trouble  was  due  to  tho  insulation  surround- 
ing the  high  pressure  conductors  of  tho  stator  breaking  down  and  the 
conductors  going  to  earth.  Apart  from  the  fact  that  quite  a  number  of 
possibilities  may  have  caused  this  breakdown,  we  certainly  should  like 
to  get  further  particulars"  as  to  how  the  electrical  engineer  arrived  at 
this  conclusion,  especially  as  wo  were  infonned  that  the  insulation  resis- 
tance of  this  particular  alternator  was  very  satisfactoiy,  showing  40 
megohms  when  tested  a  short  time  before  this  unfortunate  occurrence. 
This  report  may  be  considered  absolutely  satisfactoiy  by  the  members  of 
tho  Electricity  Committee,  who  are  not  familiar  with  the  technical  data, 
but  wo  must  insist  upon  distinct  technical  proofs.  The  breakdown 
occurred  on  June  17.  A  letter  informing  us  about  this  fact  was  written 
by  the  electricity  department  on  tho  20th,  and  reached  us  late  on  the 
21st  of  the  same  month  ;  in  other  words,  wo  received  your  notification 
about  four  days  after  the  mishap.  As  we  still  have  an  interest  in  the 
plant  wo  have  tho  right  to  demand  an  explanation  why  wo  were  not 
notified  immediately.  When  our  representative  was  granted  pomiission 
to  enter  the  Riverside  power  station  ho  could  only  ascertain  the  fact  that 
a,  breakdown  had  actually  occurred,  but  found  it  impossible  to  locate  the 
real  cause,  as  the  machine  in  question  had  already  been  dismantled. 


Under  thes(^  circumstances  we  want  lo  put  it  on  record  that  wo  cannot 
accept  any  n^sjionsibilily  wbatsei'wr  in  connection  with  this  accident. 
Besides,  a  bivakdowTi  of  ijiis  (le.seri|ition  should  not  happen  at  all  pro- 
vided the  switebgear  with  all  its  safety  devices  is  of  first-class  design  and 
in  good  and  ctficient  working  order;  wo  should  like  to  men)  m  in  li.  ir  that 
the  .switchgoar  was  not  supplied  by  us.  The  report  furlli'iin'iiv  -lates 
tho  mechanical  portion  of  the  turbo -generator  also  shows  serious  defects, 
especially  the  blading  of  the  wheels  discloses  signs  of,  "extraordinary 
rapid  deterioration,'  but. again, no  technical  reason  is  given  for  this.  From 
what  wo  could  see  when  examining  the  machine  we  must  say  that  this 
statement  is  exaggerated.  With  reference  to  a  few  distance  pieces 
between  some  of  the  blades  having  broken  off,  which,  on  the  whole,  is  not 
very  serious,  we  may  remind  you  that  this  is  due  to  centrifugal  force, 
and  loads  us  to  think  that  the  turbo  set  must,  at  some  time  or  another, 
have  been  running  with  considerably  increased  speed. 

"  At  the  end  of  his  report  the  electrical  engineer  makes  the  remark 
'  that  the  experience  gamed  since  the  installation  of  these  machines 
inclmes  one  to  thinkthat  further  trouble  is  likely  to  develop,  and  tho  fact 
has  to  be  faced  that  the  four  German  machines  cannot  be  regarded  as 
reliable  units  of  the  plant,'  a  remark  with  which  we  fully  agree,  not 
becau.se  the  machines  are  inferior,  but  because  the  supervision  leaves 
much  to  bo  desired.  Not  only  this  particular  5,000-kw.  set,  but  also 
the  other  machines  vibrate  to  such  an  extent  that,  owing  to  the  small 
clearance  between  nozzles  and  blades,  they  might  touch  and  cause  a 
serious  breakdown  at  any  moment.  You  certainly  can  consider  yourself 
very  fortunate  that  nothmg  of  this  kind  has  happened  up  till  now.  On 
the  other  hand,  we  want  to  put  on  record  that  the  turbines  installed  under 
the  supervision  of  our  foreign  erector  did  not  show  any  sign  of  vibration. 
As  a  matter  of  fact,  we  have  in  our  possession,  besides  various  other 
letters,  one  from  the  electricity  department,  which  distinctly  mentions 
that  '  the  two  2,000-kw.  machines  had  for  long  periods  run  at  overloads 
amounting  to  2,700-kw.  without  imdue  heating  and  without  vibration.' 
If  the  machmes  vibrate  and  give  so  much  trouble  now  we  can  only  draw 
one  conclusion,  and  that  is  that  the  present  staff  looking  after  the  turbo 
sets  is  not  quite  up-to-date  with  the  management  of  this  type  of 
machine.  If  it  is  your  desire  to  make  the  generatmg  units  reliable,  we 
would  advise  youto  balance  the  machines  thoroughly,  and  to  set  the  thrust 
bearings  properly.  As,  however,  this  job  cannot  be  carried  out  by 
everybody,  especially  taking  into  account  the  limited  facilities  here,  we 
even  go  so  far — of  course,  without  prejudice — to  offer  you  the  services  of 
a  turbine  specialist.  Had  you  allowed  our  representative  to  enter  tho 
Riverside  station  at  any  time  by  issuing  the  usual  passport,  which  he 
received  regularly  for  years  mitil  the  outbreak  of  the  war,  wo  think  a  lot 
of  trouble  might  have  been  obviated.  In  addition,  we  would  recommend 
you  to  insist  that  the  station  will  be  kept  cleaner,  as  cleanliness  is  essen- 
tial for  the  good  working  of  the  plant.  W'e  only  mention  the  condition  of 
the  air  filter  belonging  to  the  5.000-kw.  machine  which  we  inspected,  and 
which  appears  to  have  never  been  cleaned  since  the  first  starting  ;  like- 
wise a  number  of  bearings  show  considerable  oil  leaking,  which  should  be 
strictly  avoided,  as  it  may  lead  to  oiling  of  the  machine,  and  even  the 
windings.  In  conclusion,  we  should  take  it  as  a  favour  if  you  wnild 
instruct  your  electrical  engmeer  to  refrain  from  baselessly  nmning 
down  A. E.G.  machmery  as  he  lately  did  in  his  official  reports.  From 
the  above  you  will  easily  see  that  it  is  by  no  means  proved  that  the  break- 
down can  be  put  down  to  the  inferiority  of  the  turbos  as  he  tries  to  make 
out.  Besides,  it  appears  to  us  that  the  electrical  engineer  is  not  quite 
consistent  in  his  judgment  of  machinery,  which  you  can  verify  by 
looking  through  his  fonner  reports  (extracts  from  which  are  given). 

"  We  trust  to  have  proved  to  you  by  the  foregoing  explanations  that 
wo  cannot  admit  that  this  unfortmiate  breakdowii  has  anything  to  do 
with  the  quality  or  workmanship  of  the  machinery  supplied  by  our 
principal,  but  that  it  is  due  to  cau.ses  lying  quite  beyond  our  control." 

In  a  further  report  (dated  Oct.  .11  1916)  the  electrical  engineer  re- 
minds the  Council  that  as  regards  the  A. E.G.  plant  at  Riverside  there  has 
been  no  contract  between  the  Council  and  Messrs.  Arnhold,  Karberg  & 
Co.  The  contracts  were  made  in  London  direct  with  the  A.E.G.  Co.  of 
Berlin.  The  invitation  to  Messrs.  Arnhold,  Karbcrg's  representative  to 
view  the  damaged  machine  was  an  act  of  courtesy  extended  because  the 
firm  represent  tho  A.E.G.  in  Shanghai,  not,  however,  becau.'e  they  had 
any  direct  interest  in  the  contracts.  In  regard  to  the  breakdown  of  the 
stator  wmdings,  it  was  true  that  an  insulation  test  of  40  megohms  had 
been  obtained,  but  the  pressure  of  the  testing  instrument  was  in  the 
neighbourhood  of  400  to  500  volts,  and  was  insufficient  in  tho  circum- 
stances to  show  any  leakage  or  fault  in  the  insulation.  From  tho  fact 
that  the  machme  "was  runnmg  satisfactorily  until  a  load  exceeding 
2,000  kw.  was  reached  led  one  to  believe  that  with  tho  increased  load 
above  2,000  kw.  a  certain  displacement  of  the  coils  may  have  taken  place, 
and  it  is  possible  this  was  the  cause  of  tho  original  deterioration  of  the 
insulating  covering  which  ultimately  led  to  the  breakdown  of  tho  machine. 
It  is  however.  impo.ssil>le  to  say  definitely  what  was  tho  true  cause,  and 
therefore  to  attenii'l  to  u'ive  one  on  the  evidence  available  would  be  of 
little  value.  It  may  be  noted  that  since  repair  work  has  been  going  on  it 
was  noticed  that  many  of  tho  stator  coils  were  slightly  loose  in  the  slots, 
which  suggests  that  when  tho  machine  was  running  on  heavy  load 
vibration  of  the  coils  may  have  been  taking  place.  "  I  wi.sh  to  emphasise 
the  fact  that  the  switeligear  was  in  good  and  efficient  working  order, 
and,  as  proof  of  this,  may  nK'iition  that  on  the  three  occasions  befeie  tho 
actual  burn-out  tlu-  luaeiiine  was  autcmatically  cut  out  of  circuit  by  the 
operation  of  the  switchgear.  conclusively  proving  that  the  particular 
apparatus  provided  on  the  switchgoar  to  function  in  cai^e  of  faults, such  as 
actua'lv  took  place.operated  perfectly,  and  I  may  further  state  that  on 
the  20th  of  last  month,  when  the  machine  again  broke  down,  this  switch- 
gear  again  operated  and  saved  a  further  disaster."     When   the   final 
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breakdon-n  occurred,  which  caused  the  major  part  of  the  damage  to  the 
stator  core,  the  machine  was  being  tested  on  the  water  tank,  it  was  not 
running  on  the  public  supply.     The  switchgear  was  at  the  time  mider 
suspicion  because  the  test  made  on  the  alternator  by  the  testmg  appa- 
ratus did  not  indicate  that  the  fault  was  in  the  machme  itself.     Careful 
examination  and  test  of  the  switchgear  failed  to  find  anything  out  of 
order,  but  in  order  to  settle  whether  the  machine  was  healthy  it  was  run 
on  the  test  tank  with  the  automatic  switches  disconnected,  and  it  was  at 
that  time  the  stator  coils  finally  broke  down.     The  fact  that  the  auto- 
matic  switchgear  operated  on   three  previous  occasions,   and  cut  the 
machine  out  of  action,  conclusively  proves  that  there  had  been  a  fault  on 
the  generator,  and  furthermore  puts  beyond  doubt  that  the  switchgear 
was  suitable  and  in  proper  working  order.     The  accident  occurred  on 
Saturday  afternoon,  and  when  1  first  learnt  of  it  I  gave  instructions  for 
the  machine  to  be  dismantled,  as  it  was  quite  impossible  to  find  the  cause 
of  the  fault  or  begin  to  carrj'  out  repairs  until  the  heavy  rotor  of  the 
machine  had  been  removed.     I  reported  to  the  Electricity  Committee 
on  the  20th  inst.,  at  the  same  time  suggesting  that  Messrs.  Amhold, 
Karberg's  engineer  should  have  an  opportunity  of  examining  the  machine, 
and  on  the  same  afternoon  I  wrote  to  that  firm  inviting  their  engineer  to 
make  an  inspection.     It  may  be  said  that  since  Jlessrs.  Amhold,  Karberg 
were  not  directly  concerned  in  the  contract  there  was  no  obligation  to 
offer  this  invitation.     With  regard  to  the  defects  which  were  discovered 
in  the  turbine  itself,  I  do  not  think  any  useful  purpose  will  be  served  by 
writing  on  what  may  be  the  possible  causes  of  the  extraordinarily  rapid 
deterioration.     That  rapid  deterioration  has  taken  place  is  beyond  dis- 
pute, and  Messrs.  Amhold,  Karbergs  attempt  to  minimise  the  serious- 
ness of  the  deterioration  is  discounted  by  the  actual  condition  of  the  tur- 
bine which  was  seen  by  their  engineer,  and  of  which  accurate  photo- 
graphic records  have  been  made.     Their  letter  refers  to  the  few  distance 
pieces  between  some  of  the  blades  which  have  broken  off,  and  reminds 
the  Council  that  this  is  due  to  centrifugal  force,  and  leads  them  to  think 
that  the  turbine  must  at  some  time  or  another  have  been  nmning  with 
considerably  increased  speed.     A  little  reflection  on   their  part  would 
have  made  them  hesitate  before  making  such  a  statement,  for  it  should  Ue 
borne  in   mind  that,  in  accordance   with  the  specification  the  turbines 
are  fitted  with  an  emergency  governor,  so  designed  as  to  shut  oft'  steam 
automatically  if  the  speed  rises  15  per  cent,  above  normal,  and  so  prevent 
the  machine  racing.     There  is,  as  a  matter  of  fact,  no  evidence  that  the 
mEichine  has  ever  raced  to  that  extent,  but  if  this  has  been  the  case 
without  my   knowledge,   it  surely  shows   that  the   special  emergency 
governor  must  have  failed   to  operate.     In  Messrs.  Amhold,  Karberg  s 
letter,  reference  to  the  eroded  blades  on  the  intermediate  and  low-pressure 
turbine  wheels  is  carefully  avoided.     Their  engineer  states  that  the  con- 
dition of  the  blades  is  not  serious.     It  all  depends  upon  how  one  views 
such  matters.     In  my  opinion  the  condition  of  the  blades  is  such  as  to 
reasonably  suppose  that  their  useful  life  cannot  be  more  than  two  or  three 
years  at  the  most,  and,  furthcmiore,  at  the  present  time,  owing  to  their 
condition,  the  steam  consumption  of  the  machine  has  increased  above  the 
guarantee.     I  have  no  doubt  in  my  own  mind  that  further  trouble  with 
these  machines  will  develop.     With  regard  to  the  sujicrvision,  results 
achieved  by  the  electricity  department  in  the  enormous  increase  of  the 
electricity  supply  during  recent  years  and  the  continuity  of  service  given, 
anHwers  the  insinuation  of  lack  of  supervision.     The  same  staff  which 
Buporvises  the  Riverside  plant  is  also  responsible  for  the  I'earou-road 
plant,  which  has  done  and  is  still  doing  such  excellent  service.     This 
Bummer  the  lour  British-built  turbines  there  were  opened  up  and  care- 
fully examined.     Neither  the  Parsons  nor  the  Willans  machines  showed 
the  least  sign  of  erosion  or  other  form  of  deterioration  of  the  blading, 
although  these  machines  have  nm  for  nine  and  eight  years  i-esjiuctively. 
The  same  remarks  apply  equally  to  the  two  Howdcn  turbines  which  have 
been  ninnning  for  five  yeans,  and  it  is  interesting  to  note  in  this  connec- 
tion that  these  two  machines  are  of  the  impulse  typo,  similar  in  principle 
to  the  A. E.G.  machines.     A»  a  matter  of  fact,  the  5,000-kw'.  machine 
which   has   broken  down  possessed   the    characteristic  of  wonderfuily- 
Hmooth  running,  and  it  was  a  matter  of  gnat  satisfaction  that  a  large 
machine  running  at  such  a  high  siwcd  should  run  without  any  noticeable 
vibration.     The  other  5,000-kw.  machine,  which  Messrs.  Amhold,  Kar- 
berg's representative  may  have  scon  running,  did  vibrate  more'  than  could 
be  desired,  but  owing  to  the  failure's  of  the  other  machines,  o])portunity 
had  not  then  l>een  found  to  re-balance  it.     Since  then,  however,  that 
matt4;rhas  U:en  token  in  hand,  with  the  n'sult  that  the  machine  now  runs 
with   very   much   less   vibration   than   formerly.     I  should  niention   in 
passing  that  I  liavo  jiorsonally  inspected  machines  of  a  simiiur  lyjje  and 
itiw)  running  in  flermany  with  considerably  more  vibration  than  No.  4 
machine  has  ever  shown.     The  other  two  2,000kw.  machines,  generally 
s|M;aking,  have  run,  at  any  rate  on  full  load,  without  appreciable  vibra- 
tion;  only  atcertain  loads  have  they  vibrated  to  a  e<'rlain  (Extent.     These 
two  machines  were  erected  by  an  erector  sent  out  by  the  A.E.U.,  who  was 
unable  to  cure  tho  vibration   which  developed  at  certain  loads.     'J'ho 
other  two  machines  were  crecl'd  by  the  dc)iartmeiit's  station  stall.      It 
M  quite  wrong  to  state  that  the  machines  vibrato  unduly,  for,  as  u  matter 
ot  loci,  obrencc  of  wrious  vibration  has  been  a  eharact<Tistic  which  is 
fnxtly  admitted.     The  s|M!eilieotion  submitted  by  the  A.E.ti.  with  their 
Unider  (dated  Aug.  HI.  Ilti:i)  stales  :    "The  A.EM,  turbine  is  designed 
to  run  at  osjs'eil  verj'  much  l(^»s  than  the  critical  s|med,  so  that  there  is  no 
chanou  of  vibration  JM-ing  ret  up  or  of  the  shaft  breaking.     .     .     .     The 
im|Kirt(^it   and  inherent  advantage's  of  the  A.E.U.   turbines  are  short 
length,  easy  su|H'rvision    and   attendance  j     reliability  ;    proof  against 
tcm^Kiralun'  variotions  ;   aliKenoe  of  end  thrust." 

Another  paragraph  of  their  (.Messrs.  Andiold,  Karberg's)  letter  would 
load  one  to  boliiivo  that  the  iilade  trouble  has  been  caused  by  the  rotor 
shaft  shifting  and  allowing  the  blades  and  nozzles  to  come  too  close 


together.  This,  however,  is  not  what  has  actually  happened,  and  the 
cause  of  the  blade  troubles  has  to  be  looked  for  either  in  the  employment 
of  imsuitable  metal  in  the  construct.on  of  the  blades,  or  in  the  design  of 
the  nozzles  and  blades  being  wrongly  proportioned.  A  particular  ad- 
vantage which  the  A. E.G.  claims  for  its  type  of  turbine  is  the  compara- 
tively large  clearances  which  the  design  permits.  All  turbine  makers  of 
the  impulse  type  (of  which  the  A.  E.G.  is  one)  claim  that  the  impulse  tur- 
bine is  stronger  mechanically  and  more  rugged  owing  to  the  greater  clear- 
ances permissible  as  compared  with  the  smaller  clearances  necessary 
with  the  reaction  turbine.  I  have  personally  regarded  these  features 
as  an  advantage,  and  therefore,  knowing  the  claim  madron  behalf  of  the 
impulse  turbine,  it  is  a  little  inconsistent  of  Messrs.  Amhold,  Karberg  to 
write  about  "  the  small  clearance  between  nozzles  which  might  touch 
and  cause  aserious  breakdown.  "  The  usual  passport  to  Riverside  power 
station  was  not  issued  to  the  firm's  representative,  and  I  think  that  the 
reason  is  sufficiently  obvious.  I  absolutely  deny  that  had  their  repre- 
sentative had  access  to  the  station  the  troubles  would  have  been  avoided, 
because  with  reference  to  the  turbine  troubles  there  was  nothing  to  indi- 
cate that  defects  were  developing,  and  it  was  only  upon  opening  up  the 
machines  that  the  defects  were  discovered,  and  these  were  of  such  a 
nature  that  the  damage  done  was  irreparable,  and  could  only  be  made 
good  by  replacing  the  damaged  blading.  Tho.te  who  have  seen  the  in- 
teriorof  the  station  will  recognise  that  it  is  a  model  of  cleanliness.  At  the 
particular  time  Messrs.  Amhold's.  Karberg's  representative  was  there, 
after  the  breakdown  of  the  generator,  the  station  was  naturally  in  a  more 
or  less  dirty  condition,  owing  to  the  dismantling  process  which  was  taking 
place.  It  is  true  that  the  air  filter  has  not  been  cleaned,  but  its  condition 
is  not  as  Messrs.  Amhold.  Karberg  &  Co.  would  wish  believed  ;  the  air 
circulation  through  the  alternator  was  not  impaired,  and  I  may  say  that 
the  clean  condition  both  of  the  rotor  and  stator — except  in  the  section 
affected  by  the  bum-out — fully  demonstrates  the  efficiency  of  the  filter. 
A  comparison  of  the  alternator  windings  of  the  machines  at  Fearon-road 
— where  air  filters  are  not  installed — with  the  Riverside  machines  would 
convince  anyone  that  the  filter  was  performing  the  fimction  for  which  it 
was  installed.  The  as.'^ertion  that  a  number  of  bearings  show  consider- 
able oil  leaking  is  absolutely  imtrue.  The  fact  remains  that  the  turbine 
plant  is  most  unsatisfactorj',  and  the  present  position  of  affairs  in  respect 
of  the  continuity  of  the  public  supply  is  precarious.  The  insinuation 
thatthestaffisnotsufficiently  up-to-date  andis  also  not  fully  qualifedto 
operate  these  Gemian-built  machines  may  be  passed  over.  We  know, 
however,  of  the  troubles  which  have  occurred  in  other  places,  and  I 
question  whether  ignorance  or  lack  of  supervision  is  responsible  also  for 
those  breakdowns.  As  an  interesting  commentary  on  A. E.G.  turbo- 
alternators,  the  enclosed  letter  which  I  received  from  the  engineer  and 
manager  of  the  Melboume  Electric  Supply  Co.  (Mr.  F.  W.  Clements)  will 
be  read  with  mixed  feelings  by  thofe  who  believe  our  turbine  plant  to  be 
defective  and  those  who  attribute  the  failure  to  other  caufes. 

On  Jime  16,  1916.  Mr.  Clements  wrote  :  "  Having  had  most  imfortu- 
nate  experience  with  an  A. E.G.  5.0CO-kw.  turbo-altemator  and  learning 
that  besides  ourselves  the  Sydney  Corijoration,  one  or  two  vmdertakings 
in  the  North  of  England  and  your  own  midertaking  had  equally  suffered, 
we  now  come  across  your  report  for  last  year's  operations  in  the  technical 
papers  just  to  hand.  Our  own  experience  has  been  as  follows  :  Two 
5,000kw.  turbo-alternators  were  ordered  in  Berlin  instead  of  in  England 
solely  on  the  point  of  deliverv',  which  was  extremely  urgent.  Of  these 
two  sets  one  was  delivered  just  before  the  war,  and  the  other  set  is,  appa- 
rently fortunately,  still  in  Berlin.  Within  three  weeks  of  starting  up 
under  ordinary  working  conditions  the  first  shut  down  took  place,  and  it 
was  found  that  the  second  diaphragm  had  broken  away  from  the  blades 
on  which  the  central  disc  portion  was  hung  and  had  fouled  the  blading 
on  the  followmg  wheel.  This  was  luckily  discovered  in  time  before  the 
wheel  itself  was  damaged,  as  wo  believe  was  the  case  with  the  Sydney 
Conioration's  machine,  so  that  at  present  the  machine  is  now  rmining 
without  its  second  diaphragm  and  without  the  blading  of  the  following 
wheel.  It  was  found  that  the  third  and  fourth  diajihragnis  wen'  showing 
signs  of  going  over  as  well,  and  in  con.soquoiu'c  a  complete  set  of  new 
diaphragms  is  being  made  in  England.  A  test  of  the  blading  showed  the 
well-known  fault  of  high  nickel  contents — viz.,  just  over  31  per  cent. 
This  fault  is  uniiardonable,  as  at  the  time  both  Britisli  and  American 
manufacturers  were  fully  aware  of  the  danger  of  this  material,  especially 
in  connection  with  superheats.  However,  a  further  most  disconcerting 
trouble  has  manifested  itself,  which  seriously  restricts  the  output  of  tho 
machine,  for  it  is  found  that  at  anything  over  3.000-3,. WO  kw.  lateral 
vibration  of  the  di.-cs  takes  place  to  such  an  extent  that  they  fouled  the 
diaphragms  on  both  sides.  As  you  are  no  doubt  aware,  these  discs  are 
exti-emely  thin — i-o  much  so,  that  in  the  Inigerones  a  man  pushing  against 
the  iieripheiy  can  appreciably  dellect  them-  they  are  thinner  than  what 
is  considered  good  practice  iii  the  bulk  of  Hritish-made  turbines.  How- 
ever, then'  already  existed  at  thi't  iiiie  of  tliemanufaetun' of  the  machine, 
literutun-  on  thissubjeet  of  wheel  resonance,  and  this  is  again  an  unpar- 
donable fault  in  the  design.  When  the  machine  is  standing,  on  opening 
u]).  certain  wheels  can  !«■  seen  to  vibrate  violently  in  sympathetic  n'l-onance 
with  the  otherwise  imperceptible  vibration  caused  by  other  turbines. 
We  Hhr.uld  take  it  as  a  favour  if  you  could  kindly  let  us  know  if  you  as 
well  have  been  ti-oubled  from  this  latter  cau^e.  With  legard  to  the 
troubles  that  you  have  exiKM-ieneed  with  the  electrical  end  your  leport 
refers  to  a  buiiidut,  but,  as  far  as  appears  in  the  papers,  it  is  not  slated 
whether  the  bum  out  was  in  the  stator  or  the  rotor.  We  have  unf<!rtu. 
ntttoly  expcrienc<'(l  trouble  with  one  of  the  rotoif-  -we  luckily  had  aspaio 
sen  tout  with  I  lie  iiiaehine.  Asyru  aie  no  d<iubtawaie,  the  A.  E.G.  have 
alwavs  exiiiM'd  Ihi'  almost  utter  iin)iossibility  of  ii'-winding  their  rotors 
outside  their  workshops  by  the  statnnent  that  the  workmanship  nnd 
design  were  such  that  breakdowns,  nnd  conse((<iently  tho  neeehsil>    for 
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ro-wiiidiiig,  wore  impossible.  On  running  one  of  thu  rotors  supplied  it 
was  found  that  there  was  an  int<<nial  leakage  to  eartli,  which  no  amount 
of  drj'ing  out  would  got  rid  of,  and  as  the  ixi-winding  of  these  rotors  is 
really  an  art.  requiring  also  special  machin(^r\',  it  is  now  lying  useless  on 
one  side.  There  is  no  denying  that  the  machine  as  a  whole  shows  beau- 
tiful workmanship  and  finish,  but  its  behaviour  certainly  has  shown  it  up 
to  the  pre.sent  to  be  very  coiisiilriably  inferior  to  the  bulk  of  machines  of 
Britishor  Amorio;iu  manufactim-,  whicli  quite  confirms  your  experience 
and  evidcntlv  that  of  all  other  users  of  A.E.O.  turbo-altuinators. 


ELECTRIC  OSCILLATORY  PHENOMENA  OF  SPEAKING 
ARC* 

BY  J.  V.  VAN  ZANDT. 
Summinj. — ^The  author  describes  arrangements  for  demonstrating  and 
experimenting  with  the  talking  arc,  and  gives  approximate  equations  for 
the  circuits  involved. 


In  1898  Prof.  H.  Th.  Simon, f  of  Gottingen,  first  demonstrated  that 
the  column  of  incandescent  vapour  of  an  ordinary  electric  arc  lamp 
could  be  set  in  mechanical  vibration  by  variation  of  the  current 
through  the  arc,  and  that  the  vibrating  vapour  path  would  com- 
municate its  disturbances  to  the  air  in  the  form  of  sound  waves. 
Later  J  a  modified  scheme  of  connections  was  suggested  whereby  the 
eflfectiveness  of  the  voice  currents  set  up  in  the  transmitter  was  much 
increased.  The  modified  form  is  simple,  direct  and  extraordinarily 
effective.  Since  as  a  lecture  demonstration  of  electric  oscillatory 
phenomena  it  far  exceeds  in  interest  the  ordinary  Duddell  singing 
arc,  it  is  thought  worth  while  to  give  a  detailed  description  of  the 
diagram  of  comiectious,  with  the  required  constants,  and  establish 
the  approximate  electrical  equations  for  the  circuits  involved.  The 
connections  for  the  apparatus  used  are  shown  below. 

When  words  are  spoken  into  the  transmitter  variable  currents  flow 
in  the  microphone  circuit.  These,  superimposed  upon  the  direct 
current,  act  inductively  to  produce  variable  currents  which  flow 
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a!8=0'l  to  03  henries. 
Ci=ZO  mt. 

Li  =  l2=  IC  henries  approx. 
T  =  Microphone  Transmitter. 
A  =  Ammeter,  005-^0  cmps  range. 
Arc  between  i  soit  Cored  Carbons. 


Talking  Arc  Cikcuit  with  Approximate  Values  of  Constants. 

through  the  arc  and  return  through  the  shunt  condenser  path.  When 
the  vapour  arc  sustains  periodic  weakening  or  strengthening  of^the 
current  flowing  through  it,  periodic  decrease  or  increase  of  tempera- 
ture results,  with  consequent  contraction  or  expansion  of  the  vapour. 
These  changes  in  the  volume  of  the  vapour  act  upon  the  surrovmding 
air  and  reproduce  the  words  spoken  into  the  microphone.  The 
action  is  reversible,  and  if  microphone  and  storage  cells  are  replaced 
by  the  usual  telephone  receiver  words  spoken  into  the  arc  will  be 
heard  in  the  receiver. 

The  essential  feature  in  the  experiment  is  the  character  of  the  arc. 
To  obtain  the  best  results  use  a  long,  flaming,  steady  arc  between 
0-25  in.  soft-cored  carbons  mounted  vertically  and  separated  approxi- 
mately 3  cm.  A  current  of  5  amperea  to  7  amperes  is  sufficient  to 
ensure  steady  burning.  The  coixdenser  should  have  a  capacity  of 
5  mfd.  or  more,  insulated  to  withstand  several  times  the  normal 
voltage.  Any  open  core  transformer  with  fairly  high  inductance 
and  preferably  a  1  to  1  ratio  may  be  used.  The  choking  coils  should 
have  moderately  large  values  of  reactance  in  order  effectively  to 
block  the  superim[;osed  Voice  currents.  The  microphone  may  be  of 
the  ordinary  carbon  granular  type,  with  as  great  an  ampere  capacity 
as  possible.  Too  much  current  in  the  transmitter  will  cause  "  fry- 
ing "  of  the  granules,  and  consequent  hissing  in  the  arc.  A  large 
current  flows  when  the  arc  is  struck,  and  the  arc  series  resistance  must 
be  selected  with  this  in  mind. 

Troubles  may  usually  be  traced  to  the  microphone  circuit  or  to  the 
condition  of  the  arc  carbons.  An  ammeter  in  series  with  the  micro- 
phone should   be  watched  constantly  for  possible  open  or  short- 

*  PVom  the  "  Electrical  World." 

t  ■'  VVic'd.  Anualc:i,"  Vol.  LXtV  ,  p.  2:53,  1808  ;  Pierce,  -  Principles  of 
Wireless  Telegraphy,"  p.  2.')+,  1010. 

X  "  Piiysika'ischo  Zeitschrift,"  \'ol.  II.,  p.  2.'):?,  1001. 


circuits.  If  the  arc  hisses  badly,  cut  off  the  burned  ends  of  the  car- 
bons and  use  perfectly  fresh  electrodes.  Avoid  any  breeze  that 
tends  to  blow  out  the  arc.  The  intensity  of  reproduction  increases 
directly  with  the  length  of  the  flame. 

It  is  worth  while  to  note  that  the  speaking  arc  is  in  no  sense  an 
improved  Duddell  singing  arc,  for  the  Duddell  arc  depends  wholly 
upon  the  negative  characteristic  of  the  carbon  arc  and  the  resulting 
charging  and  discharging  of  the  shunted  condenser  across  the  elec- 
trodes. A  very  short  arc  is  absolutely  essential.  With  the  speaking 
arc,  the  long  vapour  path  prevents  the  surging  of  the  condenser, 
which  only  serves  as  an  easy  path  for  the  variable  currents.  The 
negative  characteristic  of  the  arc  is  unimportant,  the  essential  feature 
being  the  relation  between  the  temperature  and  size  of  the  vapour 
path  and  the  current  which  flows  through  it. 

If  we  consider  the  arc  current  sufficient  to  magnetise  the  trans- 
former core  to  a  point  approaching  saturation,  and  that  the  value 
of  the  superimposed  voice  current  is  only  a  few  per  cent,  of  the  arc 
current,  we  may  take  L^,  r^,  and  L^,  r^,  C^  as  constants. 

For  the  coupled  circuits,  by  Kirchhoff's  laws,  using  the  symbolic 
notation  : — 

E,-ZJ,-jX,^I^=0, (1) 

Zj/j-f jZ„Ji=0. (2) 

Hence,  h=  -J-^, (3) 

'^  =  ^X^r;    ■ ^'> 

I2  is  the  superimposed  voice  current.  In  order  that  it  may  be  a 
maximum, 

Zi22+A"=„=0 (5) 

Expanding, 

[r,+ju,L{\^^+j(^<oU~~^=-„m\   .    .     .     (6) 

Equating  the  real  terms, 

r,r^-^'-L,L^+-^=-o,'M' (7) 

'-  2 
{rjT^)  is  small  in  comparison  with  the  reactance  terras  and  may  be 
neglected.     Then, 

0.'-  = (8) 

iL,L^-3r-)C^ 

If  A^=coefficient  of   coupling=J//-v/ii-^2» 

w'-=(2nn)-= ,       .....     (9> 

''^2^i^/L^^T^K^) ^^^^ 

For  a  man's  voice  («)  falls  between  60  and  1,000  cycles  per  second.* 
If  ij  be  chosen  010  henry  and  C,  be  chosen  5-0  x  10-'  farad,  K  for  the 
transformer  with  open-iron  core  will  be  close  to  0-90. 
103 

^^'  "'"6-283x0-5x(l-0-90=)' 

=520  approximately. 
For  a  closed-core  transformer  K  is  practically  unity,  and  there  is 
no  definite  resonant  point.     The  low  and  high  tones  are  equally 
satisfactory. 


Long-Life  Tungsten  Lamps.— In  the  case  of  an  ordinary 
tuiig.ston  lamp  the  caiullc-power  diminishes  in  course  of  time 
owing  to  the  increasing  resistance  of  the  filament  and  the 
deposit  of  vaporised  tungsten  on  the  bulb.  Hitherto,  in  order 
to  increase  the  life  of  a  lamp,  it  has  been  customary  to  introduce 
into  the  bulb  a  small  quantity  of  various  solid  halogenous 
compounds  of  low  vapour  tension,  such  as  potassium  iodide. 
According  to  a  recent  American  patent  (No.  1,197,705)  the  useful 
life  of  a  lamp  may  be  still  further  increased  by  also  introducing 
small  ((luiiitities  of  inert  gas,  preferably  nitrogen,  the  pressure 
of  gas  in  the  bull>  being  ordinarily  about  10-.50- microns.  The 
candle-power  of  a  lamp  so  treated  was  found  to  diminish  to 
only  96  per  cent,  of  its  origianl  value  in  the  course  of  1,900 
hours.  The  candle-power  of  an  ordinary  tungsten  lamp,  ou 
the  otiier  hand,  would  have  fallen  to  80  per  cent,  in  1,000-1,200 
hours. 

*  Helmholtz,  "  Sensations  of  Tone." 
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ULTRA-VIOLET  RAYS  AND  THE  EYES. 

It  has  recently  been  stated  with,  some  persistency  that 
eyesight  may  suffer  from  the  use  of  electric  light,  the 
alleged  harmful  effect  being  due  to  the  emission  of  ultra- 
violet rays.  We,  therefore,  think  it  well  to  discuss  the  effect 
of  such  rays  upon  the  eyes.  In  taking  up  this  subject  it 
may  be  said  that  certain  facts  are  perfectly  well  known. 
For  example,  the  quality  of  the  spectrmn  of  an  incandescent 
body  changes  as  the  temperature  of  the  body  is  raised. 
Thus,  while  the  ordinary  luminous  gas  flame  is  not  actinic, 
the  light  from  the  Wei  bach  mantle  is  more  so,  owing  to  the 
considerably  higher  temperature.  The  dominant  wave 
length  of  most  sources  of  artificial  illumination  unfortu- 
nately lies  in  the  region  of  the  invisible  heat  rays,  but  as 
the  temperature  is  raised  the  dominant  wave-length  shifts 
towards  the  visible  part  of  the  spectrmn,  and  the  spectrum 
occupies  more  of  the  regio.i  covered  by  the  actinic  rays.  It 
follows,  therefore,  that  the  spectrimi  of  the  light  emitted  by 
the  tungsten  filament  is  richer  in  ultra-violet  light  than  the 
spectrum  of  a  corresponding  carbon  lamp,  owing  to  the  fact 
that  the  temperature  of  the  tungsten  is  considerably  higher 
than  the  temperature  of  the  carbon.  It  is  also  well  known 
that  ordinary  glass  absorbs  ultra-violet  rays  to  a  marked 
extent.  For  tliis  reason,  when  particularly  actinic  sources 
are  required,  such  as  the  mercury  vapour  lamp,  quartz 
tubes  are  used  instead  of  glass.  It  will  be  admitted,  there- 
fore, that  the  light  of  the  tungsten  filament  as^commonly 
used  contains  a  considerably  smaller  percentage  of  ultra- 
violet hght  than  the  spectrum  of  the  light  as  it  leaves  the 
filament.  It  is  also  recognised  that  ultra-violet  light  acts 
powerfully  as  a  stimulant  to  chemical  reactions  and  phy- 
siologically in  the  destruction  of  bacteria. 

With  regard  to  eyesight,  it  may  be  that  snow  blindness, 
which  is  experienced  in  mountain  chmbing  in  brilliant  sun- 
shine, is  partly  due  to  the  ultra-violet  rays.  It  has  also  beea 
suggested  that  such  rays  give  rise  to  cataract,  but  to  prove 
any  such  proposition  is  a  very  difficult  matter.  As  will  be 
seen  by  an  article  which  we  publish  in  another  column,  the 
liability  of  some  eyes  to  cataract  may  be  due  to  the  presence 
of  certain  salts  to  an  abnormal  extent,  thus  paralysing  the 
resisting  power  of  the  eye  to  ultra-  violet  rays.  As  far  as  the 
retina  is  concerned,  there  is  little  reason  to  suppose  that 
ultra-violet  rays  reach  this  part  of  the  eye  under  any  ordi- 
nary circumstances.  Soret  showed  that  although  the 
cornea  and  the  aqueous  and  vitreous  humours  are  very 
transparent,  the  crystalline  lens  is  opaque  to  ultra-violet 
rays.  This  view  has  been  borne  out  by  the  observations  of 
1)e  Chardonnet  on  the  sensitiveness  of  eyes  to  the  ultra- 
violet part  of  the  s])ectniin  after  surgical  operations. 

When  we  come  to  the  p()ssil)ihty  of  electric  incandescent 
lamps  causing  eyesight  troubles  through  ultra-violet  rays, 
the  matter  resolves  itself  very  much  into  a  comparison 
between  the  spectrum  of  the  artificial  light  and  that  of 
daylight  or  weak  sunlight,  for  the  illuminat.i-n  that  is  em- 
ployed never  reaches  the  intensity  of  strong  sunlight.  It 
would  seem  that  there  is  very  little  ground  for  suggesting 
that  such  ultra-violet  rays  as  are  present  can  be  harmful. 
e.Hp.-ciiilly  if  the  lamps  are  projierly  shaded.  Jt  has  been 
shown  by  VoBOE  that  tlie  percentage  of  these  radiations 
in  incandescent  illutnimints  is  in  general  minute  ;  the  pro- 
])()rtiori  in  sunlighti  is  greater  and  vet  in  orliiiiuy  circuin- 
htuiiccs  no  precautions  are  taken  in  regard  to  sunlight. 
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We  think  the  conclusion  may  Taiily  be  tlrawn  that  there 
is  no  good  reason  to  use  special  ghiss  in  the  construction  of 
electric  glow  lamps  to  provide  against  this  supposed  evil. 
What  is  far  moie  likely  to  produce  harmful  effect  on  eye- 
sight is  the  use  of  sources  of  illumination  of  high  intrinisc 
brilliancy,  such  as  the  ordinary  tungsten  lamp  or  half-watt 
lamp,  unshaded,  so  that  the  eye  recei  es  liglit  direct  from 
the  tilamcnt.  It  is  regrettable  to  see  the  way  in  which  clear 
glass  lamps  are  still  constantly  used  without  anv  pi'oper 
shades  1  f  those  who  should  know  better  persist  in  this  crude 
method  of  illumination  more  harm  will  be  done  to  the  eye- 
sight than  can  possibly  result  through  the  presence  of 
ultra-violet  rays  in  the  spectrum. 


REVIEWS. 
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Physical  Properties  of  Colloidal  Solutions.    By  E.  F.  BrKTos- 

(Loiulon  :    Luiigmans.  Greon  cS;  Cu.  I     I'l/.  vii,  — il.O.     Gs.  i.ct. 

This  is  an  excellent  book  on  a  most  difficult  .subject.  It  is 
written  by  a  physicist,  and  will  prove  most  useful  to  the 
physicist  who  fiuds  a  constitutional  difficulty  in  siiidyirig  with 
proper  appreciation  the  subject  of  colloidal  solutions  as  pre- 
sented by  the  chemist,  who  as  a  rule  has  a  superior  faculty  for 
formulating  and  understanding  to  some  extent  large  and 
shadowy  generalisations. 

The  treatment  of  the  subject  is  largely  historical,  and  rightly 
so,  for  the  subject  has  not  yet  reached  the  stage  when  it  can  be 
treated  in  the  rigid  manner  beloved  by  the  mathematical 
physicist.  Possibly  the  war  is  afiecting  one's  sense  of  propor- 
tion, but  the  part  played  by  British  scientists  in  the  develop- 
ment of  the  subject  seems  very  important.  Graham  was  one 
of  the  most  distinguished  of  the  early  workers  on  the  subject. 
He  was  led  to  divide  all  substances  into  two  classes — colloids 
and  crystalloids.  He  was  wrong,  for  it  is  now  known  that  the 
same  substance  may  foim  a  colloidal  solution  with  one  solvent 
and  a  crystalloidal  solution  with  another  solvent.  In  spite  of 
his  error,  one  gathers  from  the  extracts  from  his  writings  that 
his  notions  of  the  differences  between  the  two  solutions  were 
far  from  inaccurate.  It  may  be  mentioned  that  a  pleasant 
feature  of  the  book  is  the  numerous  extracts.  They  read  well 
with  the  text  and  they  are  very  helpful.  The  reviewer,  liow- 
ever,  wonders  whether  the  abundance  of  extracts  is  not  largely 
due  to  a  critical  faculty  in  the  author  which  he  does  not  think 
it  wise  to  exercise.  When  a  distinguished  worker  makes  an 
hypothesis  or  statement  which  is  not  above  criticism,  and  yet 
some  hypothesis  or  statement  is  necessary,  it  is  just  as  well  to 
allow  the  great  man  to  speak  for  himself. 

Faraday  first  suggested  what  is  now  believed  to  be  the  true 
constitution  of  a  colloidal  solution  of  gold.  Recent  advances 
have  been  largely  due  to  the  ultramicroscop?.  This  is  a  micro- 
scope in  which  the  incident  illuminatirg  beam  is  not  allowed 
to  enter  the  objective,  and  in  which  the  colloidal  particles  are 
seen  by  the  light  which  they  scatter  out  of  the  main  illummating 
beam.  Some  of  the  methods  of  illumination  had  been  used  by 
English  microscopistS  before  colloidal  solutions  were  studied 
so  carefidly  ;  but  "  only  when  the  manufacturing  world  began 
to  appreciate  the  necessity  of  advancing  along  exact  scientific 
lines  was  the  whole  question  of  microscopic  vision  xmified.  To 
Prof.  Al)be,  supported  as  he  was  by  the  faith  of  the  glass 
manufacturer,  we  owe  more  than  to  any  other  one  man  the 
degree  of  perfection  which  has  now  been  "attained." 

The  subjects  treated  in  the  book  are  :  The  preparation  and 
classification  of  colloidal  substances,  the  ultramicrcscops,  the 
Brown  ian  movement,  the  optical  propsi-ties  of  colloidal 
solutions,  measurement  of  the  sizes  of  ultramicroscopic 
particles,  motion  of  colloidal  particles  in  an  electric  field,  the 
coagulation  of  colloids,  theory  of  he  .stability  of  colloids, 
practical  applications  of  the  study  of  colloidal  substances. 


There  are  10  chapters,  each  follow-d  by  a  vaUuable  list  of 
references,  and  the  extent  of  the  latter  may  be  judged  by  the 
fact  that  ea"h  on  the  average,  list  approaches  40  entries. 

A.  Griffiths. 

A  System  of  Physical  Chemistry.  By  W.  C.  McC.  Lewis,  M.A.,  D.Sc 
Vol.  1..  |ip.  .\i. -i  .">:!:!  :  \(il,  it.,  pp,  vii. -(-552.  (Longmans,  Green 
&  Co.,  l'Jl(i.)     Os.  each  volume. 

The  close  mutual  relationship  beiween  electrical  science  and 
the  science  of  physical  chemistry  scarcely  requires  to  be 
emphasised  ai  the  p.eseivfc  d?,y.  Whilst  tbe  discoveries  and 
theories  of  Volta,  Davy,  Faraday,  Helmholtz,  Gibbs,  van't  Hoff, 
Arrhenius,  Ostwald,  Neri'st  and  many  others  led  to  the  founda- 
tion and  development  of  modern  scientific  electrochemistry, 
the  practical  applications  of  this  science  may  be  said  to  con- 
stitute an  important  and  still  rapidly  developing  brancb  of 
applied  electricity.  Although  the  dream  of  discovering  ai 
p,-imary  battery  which  would  form  a  technically  important, 
prime  source  of  electrical  power  has  not  yet  been  realised,  the- 
elecirochemical  accumulator  still  plays  a  fundamental  role- 
in  electrical  practice,  whilst  the  application  of  electrica,!  power 
in  the  carrying  out  of  cliemical  reactions  both  ai  low  and  higtu 
temperatures  has  led  to  the  development  of  very  numerous  and 
important  irdustries.  The  electrical  engineer  of  the  present 
day,  seeking  for  new  fields  of  invention  and  discovery,  cannot 
be  too  strongly  urged  to  turn  his  attention  to  physical  chemistry. 
In  the  past  the  study  of  this  branch  of  science  has  been  almost 
totally  neglected  by  the  majority  of  British  electricians.  This 
lias  not  been  the  case  m  America  and  Germany,  with  results 
which  are  familiar  to  everyone  acquainted  with  modern 
advances  in  cei'tain  very  prosperous  and  lucrative  fields. 

The  present  work,  written  by  Prof.  Lewis,  Bninner  professor 
of  Physical  Chemistry  at  the  University  of  Liverpool,  may  be 
strongly  recommended  to  the  electrician  and  electrical  engineer 
desirous  of  obiainirg  in  compact  form  a  sound  and  fairly  com- 
prehensive knowledge  of  the  present  state  of  physico-chemical 
science.  Whilst  the  older  portions  of  the  subject  are  dealt  with 
in  an  adequate  manner.  Prof.  Lewis's  work  is  characterised  by 
its  lucid  treatment  of  the  very  latest  advances.  The  develop- 
ment of  physical  chemistry  during  the  last  16  years  has  been 
exceedmgly  rapid,  and  the  Papsrs  dealing  therewith  are 
scattered  through  many  journals  not  usually  read  by  the 
exponents  of  applied  electrical  science  in  this  coimtry.  Prof. 
Lewis  has  succeeded  admirably  in  collecting  and  collating  this 
scattered  scientific  literature,  and  presenting  the  results  in  a 
clear  and  logical  form. 

If  any  young  electrician  or  electrical  engineer  will  read  Prof. 
Lewis's  work,  and  in  conjunction  therewith  a  book  such  as  Dr. 
Allmand's  "  Principles  of  Applied  Electrochemistry,"  the 
writer  of  this  review  will  guarantee  him  a  thousandfold  return. 
The  electricians  of  the  past  have  showu  how  to  move  things  by 
electricity,  and  how  to  move  electricity  by  thmgs,  how  to 
illuminate  the  darkness  and  how  to  signal  and  speak  at  a  dis- 
tance. What  are  the  electricians  of  the  future — that  is  to  say, 
the  voung  men  of  the  present — gomg  to  do  ?  Something  quite 
different.  F.  G.  Donnan. 

The  Principles  of  Apprentice  Training.    By  A.  P.  M.  FLE»m>-o  and 
.1  G.  Pe.vrck.     (London  :  Longmans,  Green  &  Co.)     Pp.  xm.  4-202. 
3s.  6d.  net. 
The  purpose  of  this  book  is  to  inquire  mto  the  selection  »f 
skilled  manual  workers  for  particular  positions  according  to 
inherent  suitability,  and  their  education  and  trauimg  along 
lines  tending  to  produce  greatest  economy  of  workmg.     Atten- 
tion is  paid  prmcipally  to  conditions  in  England  and  to  workers, 
engaged  ui  engineering  manufacture,  but  the  treatment  ;uid. 
conclusions  are  of  general  application. 

Of  the  four  pe.rts  into  which  the  book  is  divided,  the  first 
deals  with  the  place  of  the  manual  worker  in  mdustry  and  the 
economic  importance  of  proper  training.  In  the  second  part, 
the  cliaracteristics  demanded  of  manual  workers  are  set  forth, 
and  the  extent  to  which  these  are  developed  by  existmg  educa.- 
tional  (lack  of)  systems  is  discussed.  Suggestions  are  made  as 
to  the  luies  on  which  education  may  be  re-adjusted  to  suit  m- 
dustrial  needs  without  m  any  way  making  it  conform  to  a. 
purely  utilitarian  id'^al. 
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The  third  part  em2)h?.sises  the  need  for  a  means  of  careful     tainly   not    conjlasive.     Dimensional   identity   or  difference   tells 
selection  of  youths  according  to  their  vocational  fitness,  and      nothing  about  the  physical  differences  between  two  quantities.     The 


points  to  the  haphazard  conditions  under  which  boys  at  present 
enter  the  works.  The  guidance  afforded  by  parents,  educa- 
tional authorities,  ard  the  means  of  selection  adopted  by 
employers  is  considered,  and  a  scheme  outlined  whereby  selec- 
tion may  be  eilected  according  to  a  definite  and  systematic 
plan.  The  fourth  part  is  devoted  to  the  consideration  of 
artisan  training.  Existing  methods  in  various  industrial 
countries  are  described,  and  the  imderlying  requirements  of 
training  stated,  followed  by  the  development  of  a  plan  suited 
to  modem  conditions. 

Finally,  an  example  is  given  of  a  system  of  training  developed 
hy  the  authors  in  a  large  engineering  works  in  which  the  prin- 
ciples laid  down  are  embodied.  As  appendixes  are  given  the 
syllabuses  of  classes  held  at  the  Westinghouse  Works  School 
At  Manchester,  particulars  of  the  trade  school  at  the  works  of 
tSiemens  and  Halske,  and  a  useful  bibliography. 

It  is  well  for  us  that  we  have  men  of  such  high  ideals  as  the 
authors  of  this  book,  and  that  we  have  employers  sufficiently 


argument  that  dimensional  identity  indicates  physical  identity  is  re- 
futed by  the  example  of  energy  and  torque.  Who  would  mcaauio 
torque  in  jou'.es  or  calories  ?  To  maintain,  on  the  other  hand,  that 
d'mensional  difference  proves  physical  difference  is  not  conclasive,  as 
illustrated  by  the  fact  that  the  two  very  different  sets  of  dimensions, 
the  electrostatic  and  e'ectromagnctic,  apply  to  every  electric  quan- 
tity. Dimension;  are  matters  of  conven  ence,  and  dimensional  argu- 
ments can  no  more  settle  a  question  of  the  physical  nature  of  a  quan- 
tity than  mathematical  convenience  can  justify  physical  identifica- 
tion of  h'nes  of  magnetic  force  and  lines  of  magnetic  induction. 
Inasmuch  as  dimensional  reasoning  has  been  considered  by  various 
^vriters  to  te  valid  to  decide  the  physical  relation  of  B  and  H,  it  is 
thought  wor^h  while  to  consider  further  in  this  Paper  the  actual 
physical  nature  of  the  two  quantities. 

There  are  a  number  of  reasons  for  considering  induction  and  mag- 
net's-ng  force  to  be  different  in  physical  nature,  just  as  the  deflection 
of  a  spring  is  physically  different  from  the  mechanical  force  producing 
it.  As  the  names  of  the  two  quantities  suggest,  B  characterises  the 
magnetised  state  of  the  medium  and  H  is  the  agency  tending  to  pro- 
duce a  maonetised  sta*e.     Perhaps  tlie  distinction  is  most  clearly 


ibroadminded   to  endeavour  to  put  these  ideals  into  practice.      seen  by  the  analogies  furn'shed  by  the  magnetic  circuit.     The  in 
The  tendency  of  late  years  has  been  for  the  State  to  enlarge  its      duction  and  magnetising  force  arc  analogous,  respectively,  to  the 


.activities,  and  so  far  as  education  of  every  kind  is  concerned  the 
results  have  been  disastrous.  The  majority  of  our  yotmg 
people  when  they  leave  school  know  little  of  anyi;hing  likely  to 
be  of  the  slightest  use  to  them,  and  if,  as  we  believe,  the  work 
■of  training  our  juveniles  can  be  better  performed  by  private 
•enterprise  we  would  have  employers  take  the  matter  in  hand, 
and  NOW.  Those  prepared  to  do  so  cannot  turn  for  guidance 
to  a  better  book  than  the  one  under  review.  Parents  also  will 
find  much  to  interest  them  in  its  pages,  and  education  author- 
ities will  find  it  invaluable. 


RATIONALISATION  OF  THE  MAGNETIC  UNIT.* 

BY  J.  H.  DELLIStiER. 

The  unito  used  in  all  electric  and  magnetic  measurements  are  de- 
rived from  and  based  upon  the  international  ohm  and  the  interna- 
tional anif.crc.  The.')c  two  units  are  defined  in  terms  of  concrete 
«f?.nd?.rdH  mainta-ncd  at  the  national  otp,ndardis)ng  laboratories. 
Uuing  the  international  ohm  and  ampere,  the  centimetre  and  the 
tecond  a;!  the  fundamental  units,  the  various  electric  and  magnetic 
uniti  in  practical  uce  are  derived  by  the  ordinary  equations  of  elec- 
trical theory.  These  units  may  be  conridcrcd  to  form  a  distinct 
iiyiitem,  which  may  he  cal'ed  the  intcrna'ional  system.  £ach  inter- 
national unit  is  the  practical  representative  of  the  corresponding  unit 
in  the  theoretical  electromagnetic  system,  i  nd  difVcnj  from  it  by  only 
-•1  very  small  amount.  While  there  is  a  particular  unit  used  ])racti- 
<:B!ly  universally  for  each  electric  quantity,  there  is  not  such  unani- 
mity in  refif  ect  to  the  magnetic  quantit  ci.  It  may,  in  fact,  be  :;a;d 
/  hat  magnetic  units  arc  in  a  somewhat  confused  slate. 

It  iipfcar.i  nooessary  to  consider  the  status  of  the  amiere-turn, 
which  is  widely  unod  in  engineering  hut  is  not  Uhualiy  accorded  a  place 
in  the  fornitt!  Byiilems  of  units,  i^notbe^  j  otent  source  of  confusion 
in  the  advocac'y  and  use  of  so-called  "  rationaliHcd  "  sj  stems  of  units, 
i'.nd  in  /articular  the  recrudescence  of  Hoaviside  units  in  recent  I  ooUs 
«m  c'c?lrical  lh(^ory.  Ths  means  that  the  position  of  the  Irouh'e- 
iiomc  factor  It  in  (he  majrnotic  equations  is  noL  jet  sctl'cd.  A 
furihor  difli'ulty  of  (he  sjiuiition  is  the  current  u.;e  of  the  word 
■  Kauus  "  as  the  name  of  the  unit  of  bo!h  induction  and  maKnclising 
/on  V. 

I'he  flavM. —  Arguments  from  tlicdimcnMons  of  the  (juj'.tiiii.,. ,  havr 
Jr.-  iiii-ri'ly  1  con  ivlduied  in  atlcmplB  to  settle  tlr's  question  ((niiirn- 
mi,  th<?  imilM  of  lh:i\i\  II.  It  tun  been  mi'.nlaincd,  on  the  imt^  liund, 
that  /*  and  //  an-  dinu'ns Onally  idcnticr.l  in  the  ordinary  e'cclro- 
Joa^otlc  system  (/i  siip[  ruHiicd),  and  arc  therefore  expressible  in  llie 
«alilo  unit  ;  and,  on  the  other  hand,  that  when  /x  is  reta  ned  wi  one  of 
the  fundamental  qumtit  ivi  of  the  e'eulromitgnetic  system,  U  and  // 
arc  dimeu'iioniilly  dilTeri  111,  and  lliercforo  cannot  bo  oxpresiKid  in  lli<' 
same  unit.  The  r|ucsl:('n  nl  lh<-  "  gauss  "  has  rocontly  bncii  discuiii-.id 
from  this  latter  Htandisiint,  by  Ascoli.j-     Such  arguments  are  cit- 

*  An  alMtracl  of  n  fKirtion  of  n  iicicniilic  l'oi;cr  of  the  Bureau  of  iStiin- 
<lnr(l«,  enlitUol  "  InlernntiriUHl  .SvhIi'Iii  of  Klictric  and  Mngnctic  Units," 
from  tho  "  Klwlrif  al  W.irM," 

t  ■•  K!«lric(il  Wf.rld,"  \'(.l.  LXVII.  p.  H70. 


electric  displacement,  which  character'ses  a  state  of  the  medium,  and 
the  electric  field  intensity  which  produces  the  displacement.  The 
distinction  is  even  clearer  between  the  analogous  quantities,  current 
doniity  in  a  medium,  and  the  voltage  gradient  which  causes  it. 

Another  analogy  which  points  to  the  phj'sical  distinctness  of  B  and 
H  and  to  /n  as  a  physical  property  rather  than  a  mere  numerical  ratio 
is  ba,3ed  on  the  energy-  of  the  medium.  The  various  kinds  of  energy 
are  each  the  product  of  two  factors.  Energy  may  be  a  force  X  a 
distance,  a  mass  X  half  the  square  of  a  velocity,  a  pressure  X  a 
volume,  &c.  The  energj'  density  of  an  electrified  medium  is  pro- 
portional to  jD€,  and  of  a  magnetised  medium  is  proportional  to 
jHdB.  The  energy  densitj'  of  a  magnetised  medium  may  be  written 
(ivhere  fi  is  constant)  as  /  Stt  )i.H-.  If  ^were  a  mere  numerical  ratio 
tlic  magnetic  energy  density  would  involve  a  "  general'scd  "  force 
without  the  corresponding  '"  flux."     This  would  be  contrary  to  the 

usual  dynamical  ideas.  ^ 

Again,  ji  is  one  of  the  two  quantities  (/x  and  K)  which  are  effecti\  e 
in  the  propagation  of  electromagnetic  waves.  Therefore  fi  must  be 
an  actual  physical  property  (for  two  physical  properties  are  dynami- 
cally necessary  in  a  medium  for  the  propagation  of  waves)  unless  A' 
involves  both  properties.  If  electricity  is  of  dynamical  nature,  there- 
fore, either  fj.  or  A'  must  be  a  phjsical  quantity  or  both  may  be. 

In  a  number  of  respects  B  and  H  are  of  quite  a  different  character. 
At  the  surface  of  separation  between  two  media  only  the  normal  com- 
ponent of  B  is  continuous,  while  only  the  tangential  component  of  H 
is  continuous.  It  is  possible  for  induction  to  exist  in  a  material  with 
no  magnetising  force.  An  example  of  such  a  case  is  a  permanent  ring 
magnot  with  no  applied  //,  in  which,  therefore,  H  =  o  and  B  is  finite. 
(An  interesting  electrical  analogue  of  th-is  is  Kammerlingh  Onnes's 
cle  ■trical  conductor  at  a  temperature  very  near  the  absolute  zero,  in 
which  there  was  a  current   with  no  electromotive  force.) 

Tl.e  point  under  discussion  may  be  considered  from  the  standpoint 
of  convenience.  While  the  conception  of  B  and  H  as  physically 
equivalent  was  found  desirable  in  magnetic  theories  based  upon  mag- 
netic poles,  it  is  not  so  useful  when  the  relations  of  magnetism  to 
electricity  are  dealt  with.  While  a  given  11  is  associated  with  a  given 
current,  it  is  B  that  is  concerned  in  the  phenomenon  of  induced  clec- 
tromoli\c  force  ;  that  is,  induced  e'ectron\otivc  force  depends  on  tho 
mcdiun\,  while  current  and  its  accompanying  //  are  independent  of 
the  medium.  Since  these  relations  arc  at  the  basis  of  most  magnetic 
practice,  it  is  just  as  desirable  to  considiT  B  and  //  to  bo  different 
f)uantition  as  electromotive  force  and  current. 

""Atll.C!  present  fmo  "  gausn  "  is  used  more  generally  for  the  C.G.S- 
unit  of  y<  thin  n  any  other  sense,  and  it  is  probably  well  to  use  it  only 
in  that  way.  A  name  that  is  widely  used  for  the  C.G.iS.  unit  of  H  is 
the  gilbert  i  er  centimetre,  the  ('.(!. S.  unit  of  magnetomotive  fc)rco 
being  tho  gill  ert.  ('I'his  is  S'liiilar  to  tlie  exj)rossion  of  electric  field 
infi^nsity  in  volts  jer  (entimclic.)  Tho  t'.G.iS.  unit  of  flux  is  tlio 
maxwoli.  When  it  is  desired  to  avo'd  tho  term  "  gau.ss  "  altogether, 
tho  ('.{!. S.  unit  of  B  is  called  the  maxwell  [  er  square  centimetre. 

UaliuiialiMtlion  of  llie.  ('jn7.v.  -'J'here  have  been  various  j  ro]  osals 
from  time  lo  time  to  ui;e  new  c'ectric  and  magnetic  units  which 
shou'd  redistribute  Hi"  fa'lor  Itt  in  the  equations.  Tlieie  jiroposals 
wou'd  apply  loth  to  tlie  e'eclromagnetic  units  and  lo  the  inter- 
national iinils,  the'r  praeticiil  ivpicsi'iitalivos.  The  first  proposal, 
t  inl  of  Heaviiiidc,  ncconiiilishcd  tli-s  very  satisfactorily,  removing 
Ih's  factor  from  cijuations  commonly  used  in  practice.     The  in,  of 
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cour.so.  ro-appear.s  in  certain  otlicr  equation.^.  The  electric  anil  mag- 
netic equations  wore  nuuie  symmotrical.  However,  thi.s  was  acconi- 
plishod  at  tlio  cont  of  changing  to  a  new  set  of  electric  and  magnetic 
units  all  ditToring  from  the  familiar  ones  by  the  factor  4nOT  its  square 
root.  It  is  not  to  bo  expected,  therefore,  that  these  units  will  lo 
generally  adopted.  The  term  "  rationalisation  "  has  pcraistod  in  tho 
literature,  meaning  a  redistribution  of  the  47r's  in  an  advantageous 
manner. 

The  demand  for  a  rationalisation  of  the  unit;i  has  incrcaced  as 
electric  waves  have  come  into  prominence,  requiring  I  ho  simultaneous 
n-e  of  more  parf.s  of  electromagnetic  theory  than  other  phenomena 
require.  There  have  been  a  number  of  attempts  to  evade  the  4n 
difficulty  without  recourse  to  the  Heaviside  system,  so  as  to  avoid  a 
wholesale  uprooting  of  the  existing  units  and  standards.  Prof.  John 
Perry  proposed  in  1891  that  the  ampere-turn  be  taken  as  the  unit  of 
magnetomotive  force,  and  that  a  new  unit  of  permeability  he  defined 
such  that  permeability  of  vacuum=47rX  10».  This  latter  proposal 
is  the  ch-ef  drawback  to  Perry's  imits  and  has  prevented  their  accep- 
tance, although  they  simplify  some  of  the  equations.  Other  systems 
have  followed  Perry's,  involving  very  little  change  of  existing  units, 
but  all  with  tho  disadvantage  of  incorporating  4w  n  the  value  of  fi. 
The  fundamental  features  of  the  various  systems  arc  compared  in 
Table  I. 


Table  I.- 

Proposals  Regarding  Magnetic  Units. 

Unit  of  mag- 

proposal. 

1          Mo 

i 

netomotive 
force. 

Unit  of  flux. 

Remarks. 

Perr3- 

.    47rxlO' 

Ampere- 
turn 

10»C.G.S. 
electro, 
magnetic 

Fessenden.. 

.[        4b- 

10  ampere- 

1  C.G.S. 

A'o  =  l/4ir  electrostatic. 

turns 

electro- 
magnetic 

C.G  S  system  rationa- 
lised Unit  of  iJ  =  10^ 
C.G  S. 

Fleming 

47r 

Unit  of  7  =  1  C.G  S. 

Giorgi 

.|  47r  X  10-' 

Ampere- 

108  C  G.S. 

A'o=8-8-t2xlO-'2eIec. 

turn 

electro- 
magnetic 

trostatic.  "Practi- 
cal "  system  ration- 
alised. 

Karapetoff* 

47r/10 

" 

1  CG  S. 
electro- 

Ao =  1  /4jr  electrostat  ic. 

magnetic 

It  docs  not  r.eem  to  have  been  noticed  that  a  rationahccd  set  of 
units  -n  obtair.ed  by  the  u,se  of  the  ampero-tum  without  chf  nging  the 
unit  of  rermcability.  In  tho  table  lo'ow  are  given  the  equations  re- 
quired to  make  the  ampere-turn  fit  'n  with  the  units  of  other  m.ag- 
netic  qunntit'es.  ,  Without  the  inlroductlcn  of  i.ew  units  wo  thus 
have  a  complete  set  of  magnetic  units,  alternative  to  the  ordinary 
system,  which  are  rationalised  at  least  aa  satisfactorily  as  the  Heavi- 
.s;de  units.  The  table  gives  a  comparison  between  the  ordinary  mag- 
netic unit.s  and  those  which  for  want  of  a  better  name  may  be  called 
the  ampere-turn  units.  In  this  tabic,  the  units  of  E.M.F.,  current, 
length  and  time  are  the  volt,  ampere,  centimeter  and  second. 

The  Ampere-turn  Units.— The  units  of  the  second  set  in  Table  II. 
arc  smilar  to  those  of  Perry,  Fescenden  and  Karap  etolT,  with  the  very 
imj  ortant  difference  that  fi(,=  I,  and  thus  no  now  or  strange  units  are 
mtrocluced.  The  only  novelty  is  the  presentation  of  the  equations 
roquired  to  make  the  ampere-turn  fit  in  with  the  units  of  other  mag- 
netic quantifes.  It  fortunate'y  turns  out  that  these  equations  con- 
tain the  factor  4jr  in  appropriate  places. 

The  use  of  the  same  unit  for  magnetic  pole  strength  and  for  flux  is 
not  common,  because  the  two  quantities  are  not  equal  numoricallv 
m  the  ordinary  unit.s.  It  has,  however,  been  suggested  by  the 
authors  of  syatems  in  which  the  units  are  rationalirod,  tho  two  quan- 
tities havng  the  same  physical  nature.  In  analogous  fash'on,  di- 
■e.oolno  displa'cimnt  and  electric  charge  density  are  physically 
similar,  and  the  same  unit  is  used  for  both.  Tho  lue  of  the  maxwoll 
^s  the  unit  of  m  'eads  to  the  important  ccnsequciue  that  J  is  ex- 
pressed m  the  same  unit  as  the  physically  similar  B. 

Perhaps  tho  most  striking  difference  between  this  and  previous 
flystems  of  umts  is  the  shift  of  4^-  in  the  equations 

£=4,/I0(^H) (1) 

0="' (2) 


The  values  of  ^„  and  A'„  are  not  futidamontal   but   derived  in   tlio 
Karapetoff   sptcin.     They  result   from    the   u»o   of   the   international 
ampere  and  ohm  as  fundamental  units,  together  with  thcelimination  of 
■i|iiatioii.u. 


Table  11.— The.  Two  Sets  of  Magnetic 

Units. 

Quan- 

Ordinary  magnetic  units. 

Ampere-turn  units. 

Ordinary 
units  in 

Unit. 

Equations. 

Unit. 

Equations. 

one 
ampere- 
turn  imit. 

s 

Gilbert  jF=4ir/10{A7). 

Ampere-turn 

Ampere-turn 

per  cm. 

Maxwell 

Maxwell  per 

cm.  2  gauss 

Ampere-turn 
per  Maxwell 

Maxwell  per 
cm.  2 

>  Maxwell    -i 

S-AI   

4x/10 
4ir/10 

1 

1 

1 
4t/10 

l/iV 
l/47r 

B 

Gilbert     per 

era. 
Maxwell     ... 
Ma.xwell  per 
cm.  =  gauss 

Oersted 

H=dSlds      ... 

^  =  10" fEdt  ... 
B=d4/dS      ... 

B=^t.LH  

H=dff/d^ 

4>=\0'>fEdt  ... 
B=d<p/d&  

B=4,r/10(^H) 

1R=3f/0    

TR=m/iwt,S.. 
B=B,  +  J     ... 

./=4«-/10  {kH) 
f'=Po+i'   

1R 

lR-jf,0 

J 

K 

1R=il,s  

B=B^+iirJ... 
J-kH    

m 

M=Mi,-f4n-K  ... 

<fr='iTrm 

J  =  mjS 

J=m/S 

These  equations  are  thus  made  more  exactly  analogous  to  the  eleMric 
equations. 

i>=  l/4,r(A:€).     .......     (3) 

f.fDdS=Q (4, 

It  is  pcr-'octly  logit-mate  and  indeed  prcferab'e  to  have  the  47r  in  the 
first  equation  of  each  pair,  Band  H  bong  physically  different  quanti- 
ties (likowice  D  and  €) :  and  to  have  it  removed  from  the  second 
equation  of  each  pair,  since  the  quantities  on  both  sides  of  the  equa- 
tion arc  physically  similar.  Tlius,  B  and  H  are  not  numerically  equal 
in  non-magnetic  media,  and  there  is  little  tendency  to  regard  them  as 
physically  the  same  quantity  and  measurable  'n  the  same  unit. 
There  is  not  much  likelihood  that  a  single  name  will  be  used  to  mean 
both  maxwell  per  square  centimetre  and  ampere-turn  per  centimetre, 
as  "  gauss  "  has  been  used  for  the  ordinary  units  of  B  and  H.  The 
47r  m  the  relation  between  D  and  €  has  similarly  assisted  in  pre- 
venting confusion  over  their  physical  nature. 

In  Heaviside  units  the  in  is  removed  from  all  the  equations  (1)  to 
(4).  This  makes  electric  displacement  in  a  vacuum  numerically 
equal  to  electric  field  intensity.  Those  two  quantities  may  then  be  con- 
fused in  their  physical  meanings,  precisely  as  magnetic  induction  and 
magnetising  force  have  become  confu-ed  as  a  result  of  their  numerical 
equality  in  ordinary  units.  It  is,  of  course,  legitimate  and  is  mathe- 
matically convenient  lo  make  two  different  phy.sical  quantities  have 
'  the  same  numerical  value,  but  it  is  often  misleading  and  troublesome. 
It  would  therefore  appear  that  in  the  ampere-turn  equations  the  4jr's 
are  more  advantageously  distributed  than  in  the  Heaviside  system. 

In  conclusion,  tho  gilbert,  the  gilbert  per  cm.,  and  the  other  ordin- 
ary magnetic  units,  derived  from  the  fundamental  international 
electrio  units  by  the  generally  accepted  equations,  are  satisfactory  for 
most  purposes.  General  adherence  to  these  units  is  desirable,  at 
least  until  international  adoption  of  units  replaces  them.  The  chief 
outstanding  exception  to  their  general  acceptance  is  the  widespread 
use  of  the  ampere-turn  as  an  alternative  to  the  gilbert.  Its  use  re- 
quires modifications  in  some  of  the  classical  equations.  The  various 
modifications  which  have  been  proposed  in  the  so-called  rationalised 
systems  have  involved  the  creation  of  new  unit.s,  particularly  of  per- 
meability. It  has  been  po-nted  out  herein  thai  tho  ampere-turn  may 
be  used  and  a  satisfactory  rationalisation  attained  without  the  intro- 
duction of  new  units. 


CORRESPONDENCE. 


4ir  from  ccrtai 


SHOULD  REVIKWS  OF  BOOKS  BE  SIGNED  ? 

TO   THE    EDITORS    OF   THE   ELECTRICIAN. 

May  I  be  pcrnuttod  to  corgratulate  you  ou  tlu>  accuracy  ai  d 
u,sefulnc,ss  of  your  review  of  Prof.  Kapp's  book  "  The  Principles 
o£  Electrical  Eiiginocrii>.g,"  to  which  review  Prof.  Kapp  takes 
such  strong  exception.  1  e.xamijied  the  book  to  see  whether  I 
should  recommend  it  to  be  purchased  for  the  Tate  Library  and 
came  to  the  conclusion  that  tlie  many  "  Germanisms  "  it  coi:- 
taiiis  made  it  unsuitable  for  reading  by  Briti.sh  students. 

All  teachers  are  impressed  with  the  importance  of  imiforniity 
in  nomenclature,  symbols,  &c.,  and  students  who  have  been 
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used  to  reading  loge)"  are  unnecessarily  confused  wlien  con- 
fronted by  Inr  instead. 

There  are  many  faults  not  mentioned  by  your  reviewer,  wlio 
was,  in  my  opinion,  only  too  lenient.  For  instance,  on  p.  67  it 
is  stated  that  the  "  bus-bars  receive  current  from  dynamos  and 
jjive  current  to  the  outside  circuit,"  a  looseness  of  expression 
from  which  we  wish  to  preserve  our  students. 

Battersea  Polytechnic.  Nov.  22.  A.  AV.  Ashtox. 


TO   THE   EDITORS    OF   THE   ELECTEICIAX. 

Apropos  of  his  letter  in  your  issue  of  17th  inst.,  if  Dr.  Kapp 
cares  to  turn  up  p.  258  of  your  issue  of  Nov.  14,  1913,  he  may 
find  something  of  interest  in  the  two  columns  of  matter  I  was 
allowed  to  contribute  under  the  above  heading. 
The  mailer  touched  on  the  following  points  : — 
The  Necessity  for  Books. 

The  Necessity  for  Thorough  Reviews  and  Competent  Re- 
viewers. 
The  Essentials  of  a  Review. 
Should  Reviews  be  signed  ? 
I  will  not  here  return  to  the  siibject,  beyond  saying  that  re- 
viewing ought  surely  to  be  very  careful,  conscientious  and  well- 
{)a''d  work.     If  authors  were  confident  that  such  was  the  case 
there  would  be  less  necessity  for  signed  reviews. 

One  objection  to  the  latter  is  that  some  reviewers  would  not 
care  to  expose  themselves  to  the  chance  (however  remote)  of  a 
visit  from  an  irate  author  armed  with  a  vitriolic  tongue  or  a 
coke  hammer. 

Another  letter  of  mine,  which  appeared  early  in  December 
last*year,  may  also  interest  Dr.  Kapp. 
London.  Nov.  21.  W.  Perrex  Maycock. 


FINAL  GRADE  CLASSES  IN  "  ELECTRICAL 
INSTALLATION  WORK." 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

Mr.  Trotter  will,  perhaps,  allow  us  to  point  out  tliat  he  does 
not  say  whether  we  are  to  infer  (from  the  remarks  of  his  we 
quoted  in  our  first  letter)  that  final  grade  classes  are  (so  far  as 
London  is  concerned)  only  held  at  the  two  London  institutions 
he  mentioned. 

We  gather  that  Mr.  Trotter  is  fully  alive  to  the  importance  of 
(•Icctrical  installation  work  ;  but  we  think  he  has  been  misled 
if  he  really  thinks  that  principals  of  polytechnics,  &c.,  v.w. 
enthusiastic  about  doing  justice  to  the  subject. 

If  Mr.  Trotter  desires  to  see  the  matter  from  the  point  of 
view  of  the  public,  we  would  respectfully  suggest  that  he  should 
firet  read  carefully  the  City  Guilds  syllabus  of  the  subject, 
think  of  the  hundreds  or  thousands  of  ir.d'viduals  that  would 
Welcome  tuition  therein,  a'd  visualise  the  treatment  iird 
equipment  necessary.  If  after  doing  iliis  he  will  titkc  the 
trouble  to  walk  into  tlie  nearest  teclmical  instiiiite  or  )i(ily- 
tcchnic  and  ask  to  see  the  manner  in  which  the  subject  is  dealt 
with,  the  chaices  are  that  he  will  be  considerably  disappointed 
at  what  he  finds. 

In  some  j)!acc8  he  will  possibly  find  that  though  electrical 
engineering  is  taught,  "  wiring  work  "  (to  give  it  its  had  old 
name)  Jias  bi^en  forgotten.  At  some  big  institutions  lie  will 
find  that  seekers  after  kjiowlcdge  are  recomniendi'd  1<»  alter. d 
at  some  other  institution,  p.-rhaps  two  or  three  miles  iiway. 
And  we  littve  heard  of  instancca  where  the  ehisses  have  Ixen 
temporarily  dropped  because  of  the  war,  the  authorities 
presumably  fearirg  that  they  might  have  to  pay  the  lijiciu-r 
his  miserahlc-  piifKnce  for  teaching  only  a  few  studi'nts. 

Speakinj;  of  fca'hers  remir.dM  us  of  the  treatment  genenvlly 
nietcd  out  to  tlu-m,  liut  that  is  another  story. 

We  are  corry  Mr.  Trotter  still  thinks  the  demand  slionld 
precede  the  siij)ply,  as  this  rotliiT  plays  into  the  ha'.ds  of  those 
who  don't  i-ricouragi'  tin-  supply.  The  supply  of  tenchirg 
facilities  in  a  subjiK-t  like  iliis  cnovat  be  d-alt  with  like  an  ord'r 
for  gocdt. 

Lor  don,  Nov.  27.  .A.  V.  Lundbero  &  Sons. 


■  SUMMATION  WATT  '  CAPACITY  OF  FIELD 
RHEOSTATS. 

TO  THE  EDITORS  OF  THE  ELECTRICIAN.  ' 

Referring  to  Dr.  Garrard's  letter  of  the  20th  inst.,  I  would 
point  out  that  the  various  formulfe  advocated  )}y  me  arc  m 
practical  everyday  use. 

,  For  a,  current  range  of,  say,  LO  to  1-.5,  or  less,  both  his  and 
my  formulae  closely  agree  with  the  theoretical  basis  ;  however, 
if  a  designer  has  available  sufficient  raage  of  ohmic  values  and. 
ampere  capacity  in  his  choice  of  resisters,  then  obviously  he-, 
can  in  practice  closely  approach  iihe  theoretical  size  of  rheostat 
required  for  any  current  variation.  If  the  desigiier  is  limited  to- 
ft small  I'a'ige  of  resistance  then  for  such  wide  current  variation 
the  maxim_um  radiation  possible  of  the  resistersin  circuit 
cannot  be  made  use  of  throughout  the  whole  range ;  that  is  to- 
say,  in  this  respect  it  is  inefficient,  although  it  is  the  best  that- 
the  desigaer  can  do  under  the  circumstances,  and,  of  course,  is. 
not  detrimental  in  any  respect  except  tlia^:  the  bulk  would  be- 
greater  than  -another  having  a  wider  choice  of  resister  values. 
This  matter  of  resisters  available  is  the  whole  crux  of  the  cjues- 
tion,  and  as  only  the  ind'vidua!  designers  know  of  their  limita- 
tions in  this  respect,  I  submit  that  m_y  formula,  based  on  funda- 
mental principles,  is  the  correct  method  of  determming  the  size, 
of  rheostat.  The  designer  applying  a  correction  factor,  if 
neeessary,  to  suit  individual  rheostats  as  each  manufacturer,, 
has  a  large  number  of  sizes  and  various  types  of  resisters. 

This  question  of  '"  summation  watts  '"  is  only  the  preliminarr 
factor  that  enters  into  the  design. 

With  reference  to  Dr.  Garrard's  remarks  on  potentiometer 
rheostats,  the  following  case  may  be  interesting  :  A  potentio- 
meter rhecstat  was  required  for  a  10-ampere  20-volt  battery 
charging  generator  having  a  hot  field  resistance  of  3,200  ohms, 
separately  excited  from  a  2.50-volt  supply.  Obviously,  2  to  -t 
ohms  per  volt  would  not  be  too  high  and  alternatively  two  ta 
four  times  the  field  resistance  would  entail  either  an  undesir- 
able very  fine  gauge  wire  or  a  much  larger  rheosta*:  than  that 
supplied. 

The  mora!  of  all  this  is  (to  quote  the  words  of  Mr.  T.  Carter) 
"  The  use  of  a  formula  without  care  and  intelligence  is  certain 
to  lead  sooner  or  later  to  disaster  ;  a  formula  is  a  good  angei 
Jt*  servant,  but  if  it  becomes  master,  it  is  more  subtle  in  temp- 
tation than  Satanus  himself." 

Stretford,  Nov.  27.  L.  Boothmax. 


FARADAY  SOCIETY. 


At  the  last  meeting  of  the  Faraday  Society  an  interesting: 
d  scussion  took  place  on  Refractory  Materials.  The  cl.air  was 
(aken  by  the  presd-^nt,  Sir  Robert  Hr.dfield,  F.R.S.,  who 
opened  the  proceedings  with  an  intrcductory  address. 

Sir  RoDEUT  Hadkikli)  remarked  that  tlic  i-liiff  .sources  of  refractories 
VI re  i^roljably  .-ili<-n,  iliKirp  day,  maf;i.ef-itr,  ilolomitc,  chromitc, 
liauxitp,  graphite  and  zireonlte.  'J  lie  pr<i);ei-ties  of  refractories  were 
siinimarised  in  the  standard  specifications  for  refractory  materials  pub- 
lished by  a  joint  committee  of  the  Institution  of  Gas  Kngineens  and  tho 
Society  of  British  Gas  Industries  in  1912,  and  in  1908.  Mr.  F.  J.  Bywator 
hud  road  an  important  Paper  on  this  subject  before  the  former  Institution. 
An  interesting  rcsiimi  was  given  here  as  to  the  origin  of  fire-clays,  nr.d  it 
was  shown  how  difficult  it  was  to  establish  a  relation  between  their 
fusibilities  and  compositions  based  merely  on  uUimat '  analysis.  "  Mecha- 
nical "  analysis  was  first  necessary,  and  the  material  divided  up  into 
kaolin,  or  true  clay  substance,  quartz  and  felspar.  Thi-  address  next 
dealt  with  the  classes  of  refractories  in  use,  including  the  comparatively 
new  refractory  -/.irconite.  A  K>ries  of  exhibits  illustrated  some  dilfercnccs 
in  practice  botwocn  good  ar.d  bail  refractories,  'lluis,  the  diameter  of  a 
magnesilc  noz/.lc  renuiiiicd  ({iilti'  uJuUtercd  at  1  in.  <vcn  after  28  tons. 
of  steel  h'id  been  jxMind  Ihronjrh  it,  whore  is  tint  of  an  ordinary  fireclay 
noz/.le  inereaxd  to  2  in.  The  difTereiue  might  well  reprc.-ent  slag 
OMibedded  in  the  sfeel.  Some  photomicrographs  were  shown,  illustrating 
the  ute  of  microscopy  in  the  study  of  refractories,  ai.d  the  address  con- 
cluded with  II  bibliography  of  I'nicrsai.d  books  and  with  a  series  of  tables 
giving  cimiii'eteantlyies,  lar(,;cly  c<unpil(d  from  the  author's  own  records,, 
of  most  of  the  refractories  in  eomnn>ii  uie. 

The  opening  l>apcr,  by  Dr.  .1.  W.  Mellor,  de  lit  with  "  The  Texture  of 
(•'In'bricks."  J)r.  MEl.l.olt  remarli<d  tlril  whit  constituted  a  gocd  fire- 
brick was  a  favourite  que.lion,  aid  oi.e  which  did  not  i.dmit  of  a  satis- 
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■factiu'v  aiiswev.  Toxluio  was  ono  of  thp  most  important  qualities  of  "' 
fircbriek,  since  on  this  the  life  aid  eharacter  of  the  fiioljnck  largely 
<lepor.dccl.  'J'he  texture  of  a  refraetory  might  vary  from  that  of  the  light 
porous  bodies  u^:ed  in  making  Ijrieks  for  insulating  boilers.  &e..  to  non- 
porous  or  vitreous  btdies  used  in  making  erueibles.  a.d  r^'^istiim  bricks 
lor  aed  towers,  &c.  There  were  quite  a  number  of  mii  m  r  luit,  tyi.es. 
The  different  ty^es  of  texture  were  exhibited.  The  rrtra.  ii.riiu  >s  of  a 
firebrick  ur.der  ordinary  cci  ditions  of  measurement  was  dejx'i.dent  to  a 
■small  extent  on  the  grain  size.  For  bricks  which  h'-d  to  resist  the 
abra.sive  action  of  streams  of  flue  dust,  coal  ashes,  slags,  &c.,  a  close 
texture  was  necessary  ;  but  a  clore-textured  brick  was  liable  to  split 
with  abrupt  variations  of  temfcrature.  To  reduce  the  tcr.dency  to 
•splitting  in  this  way  a  uniform  textuie  was  desirable.  The  chemical 
-composition  of  the  brick  in  relation  to  that  of  the  dust  and  slag  it  h:-d  to 
resist  at  high  temferaturcs  was  of  great  importance.  Examples  illus- 
•trating  the  imprjrtancc  of  both  texture  ar.d  chemical  composition  were 
-sliown. 

Piof.  \V.  G.  FE.\RN.SlDEt!,  in  a  Paper  on  "The  Application  of  Petio- 
graphie  Methcds  to  the  Study  of  Refractory  Materials,"  remarked  that, 
though  there  was  a  wceful  lack  of  „i mt  ili,  d  ita  of  refractory  materials, 
there  was  among  the  foremen  bn.  kmil  n  .  ,n  <1  furnacemen  a  great  deal 
■of  information  which  only  reeded  to  1  ,■  r..l  , ,  tid,  ccdific-d  ar.d  interpreted 
to  make  it  as  scientific  as  the  best  laboratory  product.  Scientific  workers 
ought  to  go  through  the  works  and  bring  out  such  information  in  terms 
•of  time  ar.d  inversion  temperatures,  of  grain  sizes  ar.d  chemical  com- 
positions. Though  in  its  best  developments  the  art  of  making  refractory 
materials  was  in  f  dvancc  cf  the  science,  the  practice  of  the  art  by  un- 
skilled makers  left  much  to  be  desired,  ar.d  a  scientific  study  of  the 
craftsman's  methods  would  yield  valuable  results.  Referring  to  the 
•application  of  the  microscope  to  the  study  of  refractory  materials.  Prof. 
Tearnsidcs  recalled  the  pior.cer  work  dor.e  by  the  late  Henry  tUifton 
•Sorby,  of  Sheff.e'd,  some  50  years  ago.  The  study  of  thin  slices  of 
material  ur.der  the  microscope  was  now  very  helpful. 

Dr.  E.  LESsrs'G  showed  a  £cr:es  of  specimens  illustrating  a  method  of 
testing  he  hr.d  devifcd  five  cr  six  years  ago  for  ascertaining  the  texture 
«nd  rational  comirosition  of  refractory  mixtures  before  firing.  Tlie 
method  consisted  of  a  simp'c  process  of  elutriation,  by  Tih-ch  the  true 
clay  substance  cf  the  "  green  "  clay  was  removed  by  a  gentle  current  of 
water  ar.d  Ecparated  from  the  water  by  allowing  it  to  settle  out  on 
standing.  The  rate  of  flow  of  water  was  so  adjusted  that  the  "  grog  " — 
i.e.,  the  previously  fired  portion  of  coarte  particles  which  eventually 
formed  the  rigid  skeleton  of  the  firebrick,  ar.d  also  the  heavy  and  coarte 
..grain  residue  of  the  "  green  '"  clay,  consisting  of  sand,  shale  or  carbo- 
naceous substances — were  left  behir.cl  iii  the  elutriating  vescel.  The  test 
has  been  used  successfully  for  the  daily  control  of  manufacturing  opera- 
tions. 

Dr.  H.  t;.  ('oLM-vx  gave  a  short  account  of  the  work  on  refractory 
materials  carried  out  by  the  joint,  committee  appointed  on  this  subject 
■by  the  Institution  of  Gas  Engin^er.s  and  the  Society  of  .British  Gas 
Industries.  This  committee,  consisting  of  representatives  of  both  the 
«sers  and  manufacturers  of  refractory  goods  for  gasworks  purposes,  had, 
-after  determination  of  the  conditions  prciaiUng  in  gas-retort  settings 
under  present  clay  conditions,  drawn  up  provisional  specifications 
relating  to  the  difi'crent  classes  of  fire-resisting  goods  commonly  in  use 
in  gasworks — namely,  retort  material,  ordinary  firebricks  ai:d  silica 
bricks — prescribing,  among  other  more  general  matters,  tiie  physical 
tests  with  which  these  goods  must  comply.  In  addition,  tiio  committee 
•were  carrying  out  investigations  on  matto-rs  likely  to  1  e  of  value  to  both 
-  users  ami  manufacturer.-r.  aid  tn  .i--:-l  in  tli"  j'l  ■■  .-"ii  of  the  fu'c- 
resistiug  materials  most  Ml  it. I  till   iM,' iiic  ,i)i,i\r  |iin  | 

Mr.  J.  Alles  Howe  made  ,■l,..^tat.  iii-.'iit  ..n  Mm-  i;i.iut  Work. of  .the 
•Geological  Sm-vey  on  Pefrasjcjiy  \1  .;.  iia!-.  I  la  i  i  n  ant  indicated' 
what  the  Svn-vcy  Ji^.d  clone  sine .  i  In  u  •  i .  i  n  |  i  ■  [,  r  a  •  n  i(,r  the  forth- 
■coming  report  on  British  refract uiy  niatciial.-..  Tl;i-  ainuitry  Kr.d  been 
blocked  out  into  field  areas,  and  from  each  samples  of  raw  materials  have 
been  seciu'ed  and  elassifiod,  the  geological  character  of  their  locality  and 
tlie  nature  of  the  deposits  having  been  exactly  noted.  In  each  main 
centre  both  producers  and  users  of  refractory  ina'-'inl-  h=  d  been  con- 
sulted. The  main  groups  of  material  might  1  •  .  la.-  il  .1  as  the  silica 
group,  the  fireclay  group,  refractor}'  sards  ai.d  .1  ili.iuitc.  and  the  report 
■would  probably  he  issued  in  eorrcspoi  diii'^  .-.  iioiis.  .-.Well  over  1,SC0 
■samples  had  .so  far  been  received,  anci  tin'  1 1  'la'  t  i"ii  "i  the  raw  material — 
the  fir.st  stage  of  the  work — waS' almost  couiplrtid.  The  next  stage — 
putting  into  shape  the  field  notes  and  tho  chemical,  petroiogical,  mineralo- 
•gical  and  textural  examination  of  the  specimens — was  already  well 
advanced.  Arrangements  were  being  made  to  test  the  refractoriness 
and  determine  other  physical  characteristics  of  the  materials,  and  the 
•data  so  obtained  will  te  included  in  the  report. 

Mr.  T.  Crook,  of  the  Imperial  Institute,  stated  that  the  Empire  was 
well  pi-ovided  with  resources  in  the  less  common  refractories,  such  as 
graphite,  in  India  and  Canada  ;  chromite,  which  is  abimdant  in  Rho- 
<lesia  and  India;  magn&'ito  in  Victoria,  South  Africa  and  Britsh 
<'oliimbia;    bauxite  in  India  and  British  Guiana;   and  zircon  in  Natal. 

Mr.  Cosmo  .Iohnsj  read  a  Paper  on  tho  "  Use  of  Silica  as  a  Rcfractoiy 
Material  in  Steel  Manufacture,"  and  pointed  out  that  the  silica  or  Dinas 
tirick  was  never  pure,  and  the  brick  itself  was  a  mineral  aggregate  of 
•extreme  complexity. 

Mr.  Albkrt  Cuff  contributed  a  Paper  on  "The  Manufacture  of 
Refractori'  .Materia's  "  from  the  makers'  point  of  view.  Some  of  the 
present  temporary  difficulties  in  the  supplv  of  materia's  he  himself  was 
overcoming  by  fastening  working  surfaces  of  chromite.  magnesite  orother 
materia's  not  liable  to  corrosion  on  to  ordinaiy  fire  or  silica  bricks,  gc  me 
samples  of  these  faced  bricks  were  exhibited.     As  a  manufacturer,  he 


advocated  the  closest  possible  union  betv.ecn  the  chemist  and  the  craft 
in  the  oari^'ing  out  of  organised  investigations — mere  laboratory  tests 
were  insufticient-  into  the  commercial  value  of  the  minerals,  ehrcmile, 
magnosite,  graphite  and  others  reported  that  evening  as  abundant  in  the 
colonies.  Above  all,  improved  education  was  ncccssarj'  in  thee  who 
were  to  carry  on  the  business  of  making  refractories  ;  the  men  of  science 
must  come  down  to  them  and  talk  to  them  freely  of  principles  and  facts, 
and  so  accelerate  a  rise  of  specialised  intelligence  among  clay  workers. 

Mr.  E.  P.  Pacjb  read  a  Paper  on  "The  Classification  of  Refractorv' 
Materials  and  some  Notes  on  Method  and  Points  for  Investigat  on." 
The  author  remarked  that  an  easy  method  of  e'assifymg  rofractorj- 
materials  had  bee.i  to  divide  them  into  three  sections— nameb',  acid, 
basic  and  neutral,  according  to  their  chemical  composition  and  their 
behaviour  towards  each  other,  and  the  acid  or  basic  compounds  brought 
into  contact  with  them  under  such  conditions  as  were  favourable  tor 
reaction  to  take  plac^.  The  essential  property  of  any  material  c'aimed 
to  be  refractory  was  stability  at  the  temjieratures  to  which  it  was 
exposed,  with  sufiicient  reserve  of  stabfiity  to  resist  chemical  and  mecha- 
rioal  influencos  externally  applied.  The  first  quality  was  a  classification 
of  pure  refraotormess,  and  the  second  was  one  of  refractoriness  plus  skill 
in  application.  However,  the  successful  issue  was  generally  the  result 
of  compromise. 

Mr.  W.  J.  Jo.NE^,  of  the  Mini~tia  ,.f  Muiitions,  said  the  discussion  had 
brought  out  clearly  the  nee  ---i  >  f";  •  a  -ir  co-ordination  between  science 
and  practice,  between  the  laln'ratcry.  nn  the  one  hand,  and  the  brick- 
maker  and  the  steel-maker  on  the  other.  It  was  the  enormo  us  increase 
of  production  necessitated  by  the  war  that  had  brought  home  to  the  steel 
industrv'  the  importance  of  their  refractoi-y  materials.  He  urged  as  a 
further  reason  for  co-ordination  the  different  results  that  so  often  were 
obtained  with  the  ver;;  same  material  in  different  works. 

Mr.  A.  A.  MrDoFG.\LL  Di-ckh.\m,  of  the  Ministry  of  Munitions,  also 
emphasised  how  much  the  output  of  munitions  depended  on  refractories. 
It  was  c'ear  that  we  had  at  home  and  in  the  Empire  ample  material  to 
enable  us  to  hold  our  own. 

Dr.  W.  RosENH.iis,  F.R.S..  of  the  National  Physical  Laboratorj',  spoke 
of  the  necessity  for  paying  attention  to  the  highest  c'ass  of  refractories 
now  that  meta'lurgists,  especially  in  the  electric  furnace,  were  utilising 
very  high  temperatures.  Metallurgists  should  knov/  all  about  materials 
like  carborundum,  aluudum,  silicon  and  similar  products  new  being  pro- 
duced at  Niagara  Falls.  There  was  great  promise  in  zirconia,  especially 
the  highly  purified  material.  Dr.  Bosenhain  vent  on  to  discuss  the 
cracking  of  refractories.  This  was  caused  b;-  physical  forces  involving 
nothing  but  dotenniuable  constants,  and  the  coefficierds  of  Ihennal  en- 
durance oou'd  bo  worked  out,  as  had  been  done  for  glass. 

Prof.  T.  TuESER  reminded  the  meeting  that  the  subject  was  a'so  of 
interest  to  the  gla'Ss  potter;,'  and  porcelain  industries,  and  referred  to  tho 
work  on  glass  bemg  done  at  Sheffield  Universit.v. 

Dr.  R.  S.  HuTTON  pleaded  for  more  work  at  the  very  high  temperatures 
of  th?  electric  furnace.  F'or  example,  the  properties  of  completely 
shrunk  magnesia  were  quite  diilerent  from  those  cf  ordicar;'  calcineci. 
and  the  shrinking  could  be  economically  effected  e'ectrically. 

Dr.  W.  H.  H-\TFIELD  remarked  on  the  work  to  be  done  on  the  resistance 
of  refractories  to  slag  erosion.  He  gave  examples  of  the  great  disparity 
in  behaviour  of  different  grades  of  silica  bricks.  Before  more  progress 
was  possible  mnah  mora  accurate  instruments  for  registering  high  tem- 
peratures v.eiv  la  ' '  -  If  :  at  present,  calibration  between  IjCCO^C.  and 
2,000"C. -wa.- il'lla  nil  aP'l  uncertain. 

Prof.  F.  G.  l)cas.\,v-s.  F.R.S.,  spoke  of  the  necessity  for  a  standard 
quantitative  specification  for  silica  bricks. 

Dr.  P.  G.  H.  Bos\vELL,of  the  ecological  Department,  Imperial  College 
of  Science  and  Technology,  read  a  Paper  on  "  Refractory  Sands."  The 
author  remarked  that  many  of  the  sands  used  for  refractory  puiposes 
were  not  true  sands  in  tlie  geological  sense  ;  they  frequently  contaii.ed  a 
proportion  of  refractory  clay,  &c.  There  was  no  doubt  that  we  eculd 
replace  from  home  resources  a  large  proportion  of  the  refractory  sands 
hitherto  imported  from  abroad.  The  admirable  work  of  H.M.  Geological 
Survey  in  collecting,  recording  and  m  part  subjecting  to  an alysis  s upplies 
of  refractory  materials  worked  in  this  eoimtiy  needed  to  be  supple- 
mented by  much  research  work,  for  in  certain  directions  the  properties 
of  desirable  sands,  for  example,  were  not  fully  known,  and  geologists  do 
not  know  what  to  look  for.  The  time  had  passed  for  the  scattered  and 
haphazard  methods  and  results,  of  which  we  had  had  so  large  a  nuinbor. 
The  pure  scientific  work  wou'd  indicate  tho  likely  materia's  to  bo  tried 
in  industrial  practice  and  would  eliminate  the  improbable.  The  closest 
British  analogues  to  the  verj'  suitable  foreign  materials  would  then  Ve 
found.  The  refractorv'  sancls  used  in  industry  might  be  divided  into 
throe  chief  classes  :  (oj  The  highsilicasands(with08-fi9or  more  per  cent, 
of  SiO.)  :  (h)  the  high  silica  and  alumina  sands  bearing  variable  pro- 
portions up  to  20  per  cent,  alumina,  as  kaolin,  &c.,  andlitt'c  else  but 
silica ;  (r)  sands  for  gret>nsand  moulding,  carrying  a  strong  and  highly 
refractory  natural  clay  bond.  All  class  («)  sands  hitherto  imported 
might  be  replaced  from  tho  abundant  and  excellent  British  supplies. 
(The  economic  factors,  freight,  &c.,  would  have  to  be  considered.)  Wo 
had  also  valuable  deposits  of  class  (fc),  but  so  far  as  those  sands  of  class  (c) 
which  were  used  for  high  temperature  steel  moulding  were  concerned,  it 
must  be  admitted  that  the  best  foreign  sands  hitherto  used  bore  hac]  not 
been  equalled  by  known  British  resources.  In  brief,  research  on  British 
and  foreign  refractory  sands  was  desirable  in  tho  following  diieclions 
(among  others)  :  (i.)  Mechanical  analyses,  to  gain  more  aecuiate  ideas 
of  grading,  carried  out  scientifically;  (ii.)  chemical  analyses  of  each 
grade,  not  bulk  analyses  ;  (iii.)  mineralanalyses,  to  rea'ise  the  importance 
of  constituent  minera's.  especially  those  prone  to  decc mnosit ion  which 
vielded  tho    "  bonds"  of  these  sands,     (iv.)  the  water-holding  capacity 
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at  10  deg.  intervals  at  temperatures  below  110  deg.  and  at  siiitali'e  but 
greater  intervals  above  ;  (v.)  the  conductivity  ;  (vi.)  the  refractoriness 
of  each  grade;  (vii.)  pore  space  and  permeability.  It  waste  be  hcjed 
that  before  long  a  detailed  account  of  British  resources  of  refractory 
sands,  with  analyses  and  notes  on  their  peculiar  properties,  might  be  in 
the  hands  of  manufacturers. 

Sir.  EzER  Griffiths.  M.Sc  ,  read  a  Paper  on  "The  Thermal  Con- 
ductivity of  Materials  employed  in  Furnace  Construction."  The  Faj  or 
dealt  with  the  methods  employed  for  investigating  the  theimal  con- 
ductivity of  bricks  and  tiles  of  commercial  sizes.  Or_e  of  the  practical 
difficulties  was  the  attainment  of  a  tmiform  temperature  over  the  hot 
face  of  the  sample,  since  the  surfaces  were  alv.ays  irregular.  It  was 
fouid  possible  to  obtain  good  thermal  contact  as  well  as  a  verj'  unifoim 
dstribution  of  temperature  over  the  surface  by  the  use  of  a  shallow  bath 
of  molten  metal  electrically  heated.  Values  of  the  thermal  conductivity 
and  its  variation  with  temperature  were  given  for  two  typical  materia's 
employed  for  thermal  insulation,  the  one  composed  principally  of 
diatomaceous  earth  baked  at  a  high  temperature  to  form  a  rigid  brick  cf 
friable  texture ;  the  other  maniifactured  by  blowing  steam  through  molten 
blast-furnace  slag,  which  converts  it  into  a  product  bearing  a  resem- 
blaice  to  cotton  wool.  This  material  was  tested  in  the  foim  of  a  mat, 
the  faces  being  covered  with  wire  meshing. 

A  considerable  number  of  specimens  of  minerals  and  refractoiv 
materials  and  products  were  exhibited  to  the  meeting  by  the  authors  of 
the  Papers  and  others. 


LEGAL  INTELLIGENCE. 


Telu.x  Co.  V.  Efandem  Co.  and  Efandem  Co.  v.  Telux  Co. 

Last  week  the  Lord  Chief  Justice  heard  these  combined  actions.  The 
Telux  Co.  alleged  that  their  company  was  foimed  by  the  Efandem  Co. 
for  getting  rid  of  their  goods.  The  Efandem  Co.  are  manufacturers  of 
electric  batteries  and  cases,  and  the  c'aim  was  for  £852.  1.5s.  Hd.  as 
damages  for  loss  on  the  resale  of  goods  not  delivered.  The  Efandem  Co. 
cDuitcrclaimcd  for  an  account  of  all  goods  supplied  and  re-sold. 

At  the  out.'ct  Mr.  Abin<;er  (for  Mr.  Thos.  M.  Gordon)  claimed  that  his 
c'.ie.nt  was  the  .sole  partner  of  the  plaintiff  company,  and  that  the  act  it  n 
had  been  instituted  without  his  consent  or  authority.  Mr.  Gtrdcn 
refused  to  make  an  affidavit,  and  no  order  was  made  in  an  applicatxn 
to  commit  him.  Mr.  Gordon  took  out  a  summons  asking  to  le  in- 
demnilicd  in  ccsts,  on  the  ground  that  he  was  not  a  party  to  the  act.cn, 
which  had  been  brought  without  his  authority,  and  the  Master  made  ro 
order.  He  inter\ened  Ijccause  if  it  was  ft  und  that  Mr.  Gordon  was  the 
note  partner  th';  time  of  the  court  would  only  be  wasted  by  hearing  the 
cate. 

Mr.  Huoo  YouNO,  K.C.,  on  behalf  of  the  Efandem  Co.,  said,  of  cour  e, 
if  Mr.  Gortlon  wa8  the  fole  partr.cr,  a«  he  was  not  bringing  the  act'tn, 
defendMt.i  had  no  ca<c  to  answer.  If  the  other  parties  were  partr.crs. 
thei  he  had  an  answer  to  the  caie. 

Mr.  DisTlK.SAL,  K.C.,  then  opened  the  case  for  the  plaintiffs,  and  said 
defendantH  were  in  a  large  way  of  business  ;  they  had  works  at  Wolver- 
hampton with  a  (xindi>n  office.  The  plaintiff  firm  ccnsistcd  of  Percy 
Arthur  Cooper,  .Sydney  Gera'd  and  Thos.  Ma'colm  Gordon,  the  active 
managtir  being  no  doubt  Gordon,  and  he  had  the  main  control  of  tic 
bu-iinesi).  CooiK-r  was  the  sales  manager  of  defendant  ci  mpany  at  their 
l>mdon  office,  and  Brown  was  the  order  c'crk.  The  Telux  Co.  v  as 
formed  in  .May,  191.5,  for  the  purpote  of  selling  defendants'  goods  to  (he 
retail  tratJe,  and  in  fact  they  had  no  other  business.  It  had  a  short  life, 
and  was  in  fact  dii-holved  in  December,  I!)1.5.  The  claim  was  for  breath 
of  contract  in  falling  to  deliver  goods.  Defendant  company  was  forn  id 
in  .March,  11)1 1.  to  take  over  the  business  formerly  ctmductetl  by  one  Fuhn 
and  another,  who  hod  brought  their  appliances  from  AmtTica.  Mr. 
Kahri  wni  the  vc:i<lor  to  the  company  ;  he  was  the  managing  directt  r 
of  the  tr.iiipany,  hmiI  the  active  moving  spirit  from  the  very  beginning. 
A  .Mr.  Vnriey  joined  the  board  in  Ifll.'i,  anil  the  present  matter  arose  out 
of  a  eonllict  U-tween  the  Varley  and  Tohn  groups.  Messrs.  Cooper  and 
Brown  wep^  in  the  employ  of  the  vemlors.  Up  to  this  time  defendaiils 
h.il  rn  .1'  .1  nractice  of  supplying  the  verj'  smallest  rctaih'rs.  Th  s 
•  amount  of  work,  and  a  change  in  the  method  was  sturtitl 
11(14.1.5.  .lust  iK-fon-  May.  11(1.5.  Messrs.  (!ooper,  Bro«n 
■I  a  small  hIioji  in  the  ilamiw-road,  where  they  tiid  a  retail 
liii-iiiiw,  rt»  TlieC,.M.(i.  K'ectrical  Co."  This  was  not  ven' suece.-sful, 
iinti  ns  n  tf«ult  of  a  d  scu'-sion  with  Mr.  Palm  they  started'a  wholesne 
iMi-me.H.  ,Mr.  Fahn  providing  llie  money  with  which  to  open  the  occouit 
Ht  hii.  bank.  Mnttep.  «enl  on  until  the  jm-K-nt  diflieulties  ariie,  wl.in 
difentkntsKaiil  plaintpfl«  were  acting  In  compel  it  ion  with  them. 

^''    >'""■■    \    '    ""Kit  Kiiili.d  that  he  formerly  acted  as  U)ndon  expert 

•iiliiiit    company    were    unxlouH    to    tievole    ll.e  r 

ii'e  Itndi'  and  to  i^llniinote  ilealingH  with  retnileis, 

Htarliil  at  Mammcmmith  to  lU-al  with  the  retail 

npnrtnirin  that  liusinerH.      After  the  start  of  tl  e 

iifoniied  liy  I.  npn'Mintutive  of  tlcfentlaiit  c<  mi)ai  •■ 

'  "■  ("'"iliori  eithir  in  the  Te'iix  Co.  or  the  Efnnili  rri 

I'j.      Willi'   -  w.i"  iiiven  a  moiitli  «  ca'nry  in  lieu  of  notjo!  bv  defendaht 

company.     He,   together  with   Mr.   Gortlon   and   Mr.   Brown,   wen'   the 

linriiiiT.  Ill  !!.■   '!■  Im  Cii.,  which  was  funned  with  the  npiiroval  of  Mr. 

'  ''' nin'iagiiig  ilinelor  of  flefentlant  c  mpany. 

I  l>y  .Mr.  Abinger,  that  Mr.  (iortlon  was  a  parti, er 
.  and  was  not  n  p„rtv  to  the  action,  his  lordsh  p 
u'.iiti  lliul  Mr.  Ovrdoii  nhou'd  Ik.  mlili-.l  ,i,  „  defendant. 


Mr.  Reg.  V.\u6H.in,  of  Messrs.   Vaughan  &  Williams,  solicitors  to 
plaintiffs,  said  the  action  was  concurred  in  by  the  three  parties. 

Mr.  Hugo  Young,  K.C,  said  the  orders  were  accepted  in  ignorance  by 
Fahn,  and  defendants  denied  the  authority  of  Fahn,  and  no  sanction  ho- 
gave  could  have  any  authority  behind  the  backs  of  the  company,  r  i'**' 
Mr.  Ken'Drick,  chairman  and  one  of  the  directors  of  defendant  com- 
pany, gave  evidence  to  the  effect  that  defentlant  ctmpanV  knew  nothing; 
about  the  members  of  plaintiff  firm  being  employes  of  their  ccmpany. 
Mr.  Fahn  was  joint  managing  director  of  defendant  crrapanv,  and  hatl 
general  management.  It  was  ccmmon  knowledge  that  in  1915  the  orders 
were  heavy  in  that  trade,  antl  really  the  trade  was  unable  to  cope  with  it. 
Mr.  Jesse  V.^bley,  accoxmtant,  and  a  director  of  the  Efandem  Co., 
said  it  was  not  known  at  the  time  that  those  negotiations  were  enteiej 
into  for  the  sa'e  of  their  goods  to  plaintiff  company,  that  any  of  their 
employes  or  Mr.  Fahn  had  anything  at  all  to  do  with  the  Telux  Co. 
After  it  was  found  out  that  they  had  the  matter  was  brought  before  the 
board,  and  it  was  decided  to  tispense  with  the  services  cf  Ccoper  and 
Brown.  In  cross-examination,  he  said  it  was  not  a  fact  that  he  had 
sanctioned  Cooper  havmg  anything  to  do  with  the  Telux  Co.  in  an  inter- 
view he  hatl  with  him  at  Wolverhampton. 

Mr.  Peter  SMira,  secr.?tary  to  the  Ef  mdem  Co.,  said  after  it  came  to 
the  knowledge  of  the  board  that  Coooer  was  connected  with  the  Telux 
Co.  he  had  an  interview  with  Cooper  in  London,  and  he  (witness)  tried 
to  persuade  Cooper  to  drop  his  connection  with  the  Telux  Co. 

Mr.  Hugo  Young,  K.C.  (for  the  Efandem  Co.),  submitted  that  if  Mr. 
Gordon  was  the  sole  partner  of  the  Telux  Co.  there  was  an  end  of  the. 
matter.  And  supposing  it  was  found  that  he  was  a  partner  with  Messrs. 
Cooper  and  Brown,  who  had  brought  the  action,  then  he  had  repudiate!} 
the  action,  antl  had  no  c'aim  as  against  defendants. 

His  Lordship  said  if  Gordon  was  the  sole  partner,  then  it  appearetl 
that  the  whole  action  shou'd  be  struck  out.  Hisloi-dshipsaid  the  general 
insition  as  it  appeared  to  him  was  this;  The  defence  set  up  was  that 
Cooper  and  Bro^vn  had  no  authority  to  accept  orders  on  beha'f  of  the 
Efandem  Co.,  and  these  orders  were  never  accepted  by  anybody  who 
had  authority  from  the  Efindem  Co.  There  was  a  question  as  to 
policy — whether  or  not  they  should  deal  with  wholesale  firms  or  factors 
rather  than  retailers.  If  the  case  rested  solely  on  that,  he  would  think 
there  was  authority  to  make  the  arrangement  in  Fahn.  as  the  managing 
director  ;  but  that  did  not  seem  to  him  to  touch  the  real  point.  The  real 
question,  as  it  seemed  to  him,  was  whether  Fahn  had  authority  to  irake 
the  arrangement  with  two  employes  to  enter  into  a  business,  w'ith  which 
he  (Fahn)  was  to  be  connected,  and  which  might  act  in  competition  with 
his  company,  and  have  the  effect  of  depriving  the  company  of  prcfits 
which  would  otherwise  have  gone  to  them.  He  (his  lordship)  said  he 
drew  the  conc'u«;ion  that  it  was  intended  from  the  outset  that  Fahn 
should  be  interested  in  the  Telux  Co.  And  he  was  of  opinicn  that  there 
was  no  authority  frmn  tlie  Ef;  ndem  Co.  to  the  Telux  Co.  The  result  of 
that  would  be  that  the  ct  mpany  itself  had  no  knowledge  of  the  carrying 
tm  of  that  business  by  two  servants  of  the  company,  antl  if  that  were  so 
the  two  servants  cou'd  not  enforce  their  c'aim. 

Mr.  W.\RREN  (for  plaintiffs)  contended  that  (lieie  was  Inov'cdge 
at  any  rate  on  the  part  of  Smith  and  Varley,  in  the  month  of  August  that 
Coojer  had  an  infcr^st,  and  it  may  be  inferred  that  they  knew  that 
Brown  had  an  interest  in  the  Te'ux  Co.  Cooper  had  an  interview  with 
Mr.  Varley  at  Wolverhampton  in  August,  and  as  to  the  mention  of  the 
Telux  Co.  at  that  interview,  his  (counsel's)  contention  was  that  Mr. 
Var'.ey's  recollection  was  inaccurate.  After  the  month  of  August,  and 
right  away  up  to  December,  goods  were  being  sent  in  jjart  execution  of 
nearly  everj'  one  t)f  these  oitiors.  and  these  goods  hatl  been  manufacturetl 
by  the  Efandem  Co.  at  their  works  at  Wolvcrhamjjton.  His  point  was 
that,  after  knowledge  of  the  full  particulars,  the  defentlant  company 
continuetl  to  deal  with  Cooper  and  Brown,  who  were  both  servants 
of  theirs  at  that  time. 

His  Lordship,  giving  judgment,  said  the  Telux  Co.  was  fomided  for 
the  one  puq)Ose,  to  purchase  the  goods  of  defendant  company  at  the 
lowest  wholesa'e  price  and  to  resell  them  to  customers  of  tlefendant 
company  at  retail  prices.  Accortling  to  the  evidence,  at  the  meeting  of 
the  company  Mr.  Fahn  had  come  to  the  e<mclnsion  that  their  business 
policy  ought  to  be  to  exclutle  as  far  as  po.ssible  the  retail  custi  n\eis  antl 
to  deal  exclusively  with  wholesa'e  customers.  The  company  never  wa.>< 
consulted  as  to  the  Telux  Co.,  which  was  a  matter  tletermined  by  Fahn 
himself,  and  the  Telux  Co.  was  fomied  to  i:arry  out  this  polity.  Thert> 
wore  other  factors  and  wholesale  dealers  in  existence  alreatly  in  relatltms 
with  the  tieftnidant  comjjany.  antl  it  was  not  necessary  for  the  carr'ing 
on  of  the  business  that  the  Telux  ('ii.  shonltl  ever  have  come  into  existence. 
That  company  was  starteil  in  May,  11)15,  antl  very  soon  after  Mr.  Fahn, 
who  was  the  managing  din'clorof  llic  Efandem  Co.,  and  Cooper,  Brown 
antl  (iorilon  were  dscussing  a  ilraft  of  a  partneivhip  ileed,  in  which  Fahn 
was  to  have  the  largest  share  of  the  profits — he  was  to  receive  ,"(i  per  tent. 
Ill  truth,  the  deed  never  was  signed,  and  according  to  the  evidence  Fahn 
never  actually  got  an  inteifst  in  the  busintws,  because  while  that  dis- 
ciiHsion  was  going  on  ilefmulatil  tomiiHMy  (thrtmgh  Mr.  Varley,  tme  of  thfr 
dir.!cl<'rs)  betMime  aei(miintetl  with  tiriain  facts,  and  it  was  enough  tO' 
MOV  that  thtnr  attention  was  siiinilically  called  to  the  facts.  Unfor- 
tunately, sonic  of  the  most  iiiiporlant  actors  eoulil  not  be  called.  .Mr. 
Fahn,  who  was  appannitlv  very  Ml  for  .some  time  before  the  action  eann> 
to  fi'lal.  hatl  Mince  tlieil.  Mr.  liohiiift  was  a'so  tliwul,  and  Mr.  Bi-owii  wws 
ovtvr-ieas,  serving  in'U.M.  fortes.  Mr.  Varley  hatl  become  aequaiiiled' 
with  soiiie  of  the  e\'Onls  tliiil  had  luiiipeneil  with  n'gartl  .to  Kahn.  and  lie 
sunt  for  (iooprr.  who  went  to  Wolverhampton  to  see  him.  and  the  con- 
clusion he  (his  lortlship)  orrivetl  at  on  the  facts  were  tliot  when-  he  fountf 
(Ifioper  in  eonllict  with  Varli^V  he  )inderreil  Yarley's  stor\',  and  wheix'  ho 
found  Cooper  not  agnt-ing  with  Smith  he  preferri'd  Smith's  ivcollectitMi. 
He   Ihbughl    .Mr.   Smith   hatl  given   his  evitlence   with  great   care   anJ 
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scrupulous  honesly.  Mr.  N'arlcy's  evidence  was  not  so  satiefactorj' — liis 
memory  was  not  so  clear  as  to  some  of  the  events.  His  account  was  not 
clear  and  tvliable  as  to  what  ho  know  as  to  the  interest  Cooper  and 
Bi-own  had  in  the  Telux  <V).  Inquiries  were  sot  on  foot  which  ter 
ininated  in  the  company  calling  ujion  Cooper  to  elect  whether  ho 
would  serve  with  defendant  company  or  remain  a  member  of  the 
Telux  Co.,  but  he  must  choose  because  he  could  not  be  both. 
Towards  the  end  of  November  notice  was  given  by  the  Efandem 
Co.  to  terminate  the  services  of  C!ooper,  which  led  eventually  to  this 
action,  because  the  Efandem  Co.  determined  that  it  would  accept  no 
further  orders,  and  wou'd  not  complete  those  thi  y  had  taken  for  the 
Telux  Co.  In  his  lordship's  opinion  defendants  wire  justified  in  refusing 
to  complete  these  contracts,  and  in  refusing  to  accciit  further  orders  for 
the  Telux  Co. — that  firm  constituted  solely  of  their  own  servants.  U)) 
to  August,  1915,  defendants'  directors  and  Smith  were  in  ignorance  of 
the  constitution  of  the  Telux  Co.,  or  that  Cooper  and  Brown  were  in- 
terested  in  it,  let  alone  partners.  Cooper  said  Smith  knew  all  about  it, 
but  there  was  one  ven,'  significant  fact  which  diminished  the  value  of  his 
testimony.  It  turned  out  that  Smith  left  London  and  took  up  duties 
in  Wolverhampton  two  months  before  the  Telux  Co.  came  into  existence. 
Smith  said  he  knew  nothing  about  it  until  August,  and  he  accepted 
implicitly  what  Smith  said  upon  that  point.  It  was  c'ear  that  it  was  in 
contemplation  that  Fahn  was  to  have  an  interest  in  the  business  of  the 
Telux  firm,  and  Cooper  must  have  known  it  Fahn  produced  the  capital 
at  5  per  cant,  interest,  and  went  to  inspect  the  ])remises  to  be  taken  for 
the  Telux  Co.  He  (his  lordship)  declined  to  accept  the  view  that  an 
agent  for  a  principal  was  entitled  to  enter  a  secret  agreement  with  two 
servants  of  the  principal  to  earn'  on  a  business  in  which  he  (the  agent) 
was  interested,  and  which  might  be  in  competition  with  his  principal. 
His  Lordship  then  entered  judgment  for  defendants  on  the  claim,  the 
c^uaterc'.aim  being  withdrawn,  and  the  question  as  to  Mr.  Gordon's 
interest  as  sole  partner  was  left  over  to  be  discussed  later. 


C.  p.  Medley  v.  T.  E.  Dingwall. 

In  the  Shoreditch  (London)  Comity  Court  last  week  plaintiff,  trading 
as  the  London  Hoist  &  Machinenr  Co.,  sued  defendant,  a  packing  case 
maker  and  shipper,  to  recover  f4fl.  3s.  6d.,  balance  of  £150.  3s.  6d.,  for 
supplying  and  fittingaseeond-hand electric  gear  to  a  lift,  with  accessories. 

Evidence  was  given  for  plaintiffs  tliat  they  entered  into  the  contract 
for  the  fitting  up  of  an  electric  lift,  which  they  carried  out.  The  motor, 
which  was  fixed  on  a  c  i.  bed.  was  complained  of,  so  they  put  in  another, 
but  to  save  time  they  banked  it  up  with  blocks  of  wood,  on  top  of  the  c.i. 
bed.     They  left  it  in  ])erfect  running  order. 

J.  Shearman  Wii.kkrson.  foreman  bale  packer,  called  for  the  defence, 
said  that  aftir  thr  new  motor  was  installed  the  lift  worked  so  badly  that 
he  went  across  and  implored  plaintiffs  to  ccme  and  put  it  right,  but  things 
got  no  better.  It  was  fitted  to  take  10  cwt.,  but  at  times  would  not  take 
5  cwt.  If  the  rope  wasipuUed  for  it  to  go  up  it  would  at  times  go  down, 
and  it  became  dangerous  to  work  it,  as  they  never  knew  when  it  might 
deposit  the  operator  and  the  load  in  the  well  of  the  lift.  He  had  told  the 
operator  to  put  less  weight  on,  which  meant  that  two  journeys  had  to  be 
taken  for  one. 

Mr.  Thos.  E.  Dr>;GW.4LL  also  gave  evidence,  and  said  that  a  few  hours 
after  the  new  motor  was  put  in  he  had  complaints.  The  controller  was 
the  cause  of  most  of  the  trouble,  as  it  worked  so  erratically  that  when 
pulled  one  way  it  went  the  other.     As  an  electric  lift  it  was  quite  a  failure. 

Four  electrical  experts,  Mr.  E.  Ellison,  Mr.  Bourne.  Mr.  Gallon  and 
Mr.  Percy  H.  Arber  were  called,  all  of  whom  said  the  lift  would  not  do  its 
work  properly  as  it  was.  It  stopped,  reversed,  would  not  start  with  its 
full  load  at  times,  &c.  Mr.  Bourne  said  that  to  put  it  in  proper  working 
order  as  an  electric  lift  of  good  quality  would  cost  £200. 

.ludge  Clubr  said  he  went  to  the  factory  :  he  paid  a  spec'a!  visit  to 
view  the  electric  lift ;  it  did  not  reverse  while  he  was  there.  He  thought 
the  fault  lay  in  the  human  operator  being  incompetent,  as  plaintiffs  could 
work  it  quite  well.  The  motor  had  been  put  on  wood  blocks  instead  of 
cast-iron,  which  njight  cause  vibration,  so  he  would  allow  £2  for  that, 
and  give  judgment  for  plaintiff  for  £38.  3s.  6d. 

Leave  to  appeal  was  granted,  on  the  amoimt  of  the  claim  being  paid 
into  Court. 

Collieries  and  Electricity  Supply. 

Vice-chancellor  Stewart  Smilh,  of  the  ('hmnry  Court  of  Lancaster 
has  granted  the  application  of  the  Hulton  Collieries  (Ltd.)  for  power  to 
manufacture  gas  and  to  generate  electricity  from  their  coal,  &e.  It  was 
explained  that  the  company  wanted  ap  extension  of  their  powers,  so  that, 
instead  of  selling  their  coal  to  consumers  and  gas  companies,  they  would 
bo  able  to  manufacture  gas,  generate  electricity,  and  extract  the  valuable 
by-products  for  which  at  present  tlicro  was  a  groat  demand  ;  and  to  make 
aniline  dyes,  synthetic  drugs,  &e.  The  capital  w:is  t-l.">.<l(10  fully  paid  up, 
and  the  company  owned  two  colliBries.     For  sovnil  \c'  ir>  |i,isi  tlio  com- 

pmy  hid  been  experimenting  with  its  coal  witli  1 1 1'jo.  i  ..[  m  ring  what 

liinds  of  by-products  it  could  supply  and  the  pus.^iliUily  of  tunung  them 
to  commercial  advantage. 

Mr.  RuTHKRFouD  oppjsed  the  application  on  behalf  of  Athcrton  L^rban 
Council  an<l  17  holders  of  long  leases  in  the  neighbourhood  of  the  col- 
lieries. Tho  ( 'ouncil  wore  manufacturers  of  gas,  atid  they  did  not  wish  to 
have  competition. 

Tho  objc-tinii  was  overrulod.  and  tho  order  asked  for  was  granted. 

.Breach  of  Mining  Regulations. 

At  tho  Newcastlc-on-Tyne  Moot  Hall  last  week  John  MoKenzi  ,  a 
rolleyman  and  lamp  inspector  at  tho  Lizzie  Fit,  of  the  Burradon  &  Cox- 
lodgc  (Joal  Co.,  was  chorgcd  with  an  offence  likely  to  endanger  life. 


Mr.  E.  Ci.AUK  (who  prosocutod)  said  it  was  part  of  defendant's  duties 
to  take  charge  of  an  electrical  apparatus  for  tho  ro-lighting  of  safety 
lamps,  to  relight  lamps  and  to  examine  same  before  they  were  taken 
back  into  tho  workings.  'Ihe  apparatus  was  enclosed  in  a  metal  box, 
and  the  regulations  provided  thit,  except  when  in  use,  it  should  be  kept 
locked,  and  tho  jiorson  in  charge  should  have  possession  of  the  key.^He 
was  charged  with  failing  to  keep  the  box  locked.  The  box  was  found 
open  on  Oct.  24  by  the  manager,  and  it  transpired  that  defendant  had 
been  in  tie  habit  of  entrusting  the  key  to  boys,  and  consequently  the  box 
was  frequently  left  open,  in  a  fiery  pit  sucli  conduct  was  extremely 
dangerous.  ^ 

The  managCi  of  the  pit  (Joseph  He.ild)  said  he  found  the  padlock 
lying  on  the  top  of  tho  box  and  useless.  The  principal  danger  conse- 
quent upon  his  negligence  was  that  of  defective  lamps  being  re-lighted 
and  taken  into  the  workings. 

Defendant  was  fined  £.5  or  on?  month's  imprisonment,  the  Chairman 
(Col.  Fenwick)  observing  that  his  conduct  might  have  led  to  a  serious 
explosion. 

PARLIAMENTARY  INTELLIGENCE. 


REGISTRATION  OF  BUSINESS  NAMES  BILL. 

Tho  Cjinniillc  i-  sla.;i-  ^f  this  bill  was  taken  in  Iho  House  of  Commons 
last  we:;k,  and  o'rtain  amendments  wero  introduced,  mamly  with  tho 
object  of  securing  more  precise  the  definition  of  the  persons  required  to 
register  and  of  the  times  and  conditions  under  which  the  provisions  would 
apply. 

On  the  motion  of  Mr.  BrxcHER,  the  following  paragraph  was  added  to 
the  description  in  Clause  1  of  the  firms  and  persons  to  be  registered : 
'■  Every  individual  or  firm  having  a  place  of  business  in  the  Unitecf 
Kingdom,  who,  or  a  member  of  which,  has  either  before  or  after  the 
passing  of  this  Act  changed  his  name,  except  in  the  ca.se  of  a  woman  in 
consequence  of  marriage.'' 

The  c'au!e  as  amended  was  agreed  to,  as  was  also  Clause  2  (Registratioa 
of  true  name  by  nominee,  &c.). 

On  Clause  3,  setting  out  manner  and  particulars  of  registration,  Mr. 
.Joyn,son-Hicks  moved  to  add  the  following  sub-section  :  '■  Where  it 
appears  to  the  satisfaction  of  the  Board  of  Trade  («)  that  the  name  which 
it  is  proposed  to  register  under  this  Act  contains  the  words  '  British '  or 
•  Impsrial,'  or  any  word  or  words  calculated  to  lead  to  the  belief  that  the 
iodividualor  all  the  individuals  carrying  on  business  mider  that  name  is  or 
are  British  subjects  ;  and  (6)  that  such  individual  or  individuals,  or  any 
of  them,  are  not  British  subjects,  the  Board  of  Trade  shall  refuse  regis- 
tration of  such  name  and  require  another  name  to  be  put  forward  for 
registration  instead  thereof." 

Mr.  PKETYM.4N  expressed  sympathy  with  the  object  of  the  amend- 
ment, but  said  the  sub-section  in  the  form  in  which  it  was  proposed  might 
prove  ineffective.  This  bill  was  not  solely  a  war  measure  dealing  with 
German  firms  ;  it  was  intended  to  be  a  permanent  statute,  and  it  affected 
firms  which  were  British  and  American,  and  those  of  car  Allies  as  well  as 
of  our  enemies.  If  the  sub-section  were  applied  to  firms  now  in  existence 
it  might  deprive  a  large  number  of  a  va'uable  goodw  ill.  Ee  asked  that 
the  matter  might  be  left  over  until  the  Report  stage  in  order  that  the 
Board  of  Trade  might  consider  whether  it  would  be  necoesary  t©  introduce 
a  separate  bill  to  deal  with  companies. 

After  further  discussion  Sir-CiEO.  Cave  said  that  the  departmental 
attitude  was  not  to  a'Jow  the  matters  complained  of  to  continue.  The 
clause  as  it  was  did  not  go  far  enough  and  could  not  stand. 

The  amendment  was  then  withdrawn,  and  the  clause  agreed  to. 

On  the  seventh  clause,  which  provided  that  if  any  fiim  or  person  makes- 
default  in  registering,  the  Board  of  Trade  may  (either  upon  application  of 
any  person  interested  or  without  such  application)  call  upon  such  firm, 
or  per.^on  to  remedy  the  default,  and  that  if  the  default  is  not  duly  re- 
medied tho  parties  inav  be  punished  by  fii-e  on  summaiy  conviction,  Mr. 
Butcher  took  excsption  to  the  proposed  necessary  intervention  of  the 
Board  of  Trade,  and  moved  an  amendment  to  sanction  independent  pro- 
ceoelings.  .  .  ...   •     j 

Mr  Pretvman  ex-plained  that  the  object  of  the  provision  criticised  was 
to  prevent  blackmailing  and  frivolous  or  vexatious  prceeedmgs. 

The  Solicitor-General  a'so  pomted  out  that  if  a  man  sent  m  par- 
ticulars  from  which  there  were  omissions  he  would  be  liab.c  to  a  penalty. 
There  was  accorduiglv  risk  of  proceedings  against  persons  who  were  not 
morally  to  blame.  If  the  matter  was  a'lowed  to  stand  over  it  would  bo 
further  considered  before  report.  ,,    ,^    .,     ,  ■„ 

The  amendment  was  negatived,  and  the  c'auso  was  added  to  the  bill. 

An  amendment  to  Cnause  11  was  accepted  to  the  effect  that  tho  oerti- 
ficate  of  registration  should  bo  exhibited  in  a  cemspicuous  postion  at  tho 
principal  place  of  business  of  the  firm  or  individua'. 

There  was  objoctiem  to  Clause  17, on  the  grotmd  that  it  w^ould  harass 
trade  and  commerce.  Tho  clause  provides  for  the  pnblicatmn  of  the  true 
name  and  nationality  of  every  individual  or  firms  registered  m  «ll  t™ao 
catalogues,  trade  circulars  and  business  letters  sent  out  of  the  United 
Kingdom.  ,  .„         ,  ,,  .  .  „ 

The  clause  was  agreed  to  and  added  to  tho  bill,  and  the  remau/uig 
clauses  were  agreed  to.  .",       i      m- 

On  Tuesday  the  Bill,  as  amended  in  Committee,  was  considered.  Mr. 
Pretvman  moved  a  now  clause  providing  that  where  any  business  name 
contained  the  word  "  British."  or  any  other  woul  whuh  m  (ho  op^mon 
of  the  registrar,  was  calculated  to  lead  to  the  boliof  tint  the  ''"'^''"■f  «»f 
under  British  ownership  or  control,  and  the  registrar  was  satisfied  that 
the  nationality  of  tho  persons  by  whom  tho  business  was  owned  or  con- 
tre.Ucd  was  at  any  time  sucli  that  the  name  was  misleading,  he  sUouia 
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Tefu£e  to  register  that  business  name,  or  remove  it  from  the  register.  The 
clause  allowed  an  appeal  to  the  Boaid  of  Trade,  whose  decision  would  le 
final. 

After  discu-ssion  the  clause  was  passed  ;  and  Mr.  Peetymax  moved  an 
amendment  to  clause  2  by  which  a  iirm  acting  as  agent  for  a  foreign  firm 
would  only  hare  to  register  if  it  acted  as  general  agent  and  not  as  agent 
in  a  particular  transaction.  This  was  agreed  to,  as  was  a  Government 
amendment  striking  out  the  proviso  in  clause  7  requiringthc  consent  of 
the  Board  of  Trside  before  any  proceedings  for  the  recovery  of  penalties 
under  the  section  could  tc  instituted. 

Sir.  PEETYM.iN  moved  an  amendment  to  clause  17  imposing  on  every 
individual  or  firm  requiring  to  be  registered  the  duty  of  setting  forth 
their  true  names  on  all  "  letters  and  cards  containing  any  offer  or  invita- 
tion to  transact  business." 

Mr.  CcTtRiE  opposed,  and  said  the  amendment  was  "  undiluted  inquisi- 
tion," and  after  much  discussion  it  was  witlulrawn. 

An  amendment  moved  by  Mr.  Pennefathei;.  extending  the  applica- 
tion of  the  clause  to  catalogues,  circular.-^  ai  d  Imsiness  letters  sent  to  any 
person  in  the  British  Empire,  was  agreed  to. 

The  consideration  of  the  Bill  as  amended  was  concluded,  and  the  Bill 
was  then  re:d  a  third  time. 


SALE  OF  ENEMY  .BUSINESSES. 

In  the  House  of  Commons  la<t  wcelc  Mr.  Pretyman  stated  that  tin- 
number  of  businesses  under  the  provisions  of  Sec.  1  of  the  Trading  witli 
the  Enemy  Act  under  which  enemy  property  had  been  sold  by  the  con- 
troller, orenemv.owned  shaivs  had  been  sold  by  the  Public  Trustee,  was 
appro.'^imately  200.  The  particulars  of  sa'e  had  not  been  submitted  to 
any  committee  before  the  offer  was  accepted.  In  a  few  cases  the  ad- 
visory ommittce  under  the  Act  hadmadesuggestionssoas  to  the  persons 
to  whom  the  property  might  be  offered.  They  had  dealt  with  (idO  1  >isi- 
nesses.     All  the  enemy  businesses  were  being  dealt  with. 


PARLIAMENTARY  NOTICES. 

The  following  official  notices  of  intention  to  promote  Bills  or  P.o- 
visional  Orders  in  the  ensuing  Session  have  been  given  : — 
PROVKlrox.vL  Electric  LiGHTrso  Orders. 

Electrical  Distribution  of  Yorkshire  (Ltd.)  (for  urban  districts  of 
riarforth,  Keith'-r.stone,  Luddenden  Foot,  Ot!ey,  Rawdon  and  Yeadon, 
Clayton  and  Queensbury,  Penistone,  Horbury,  and  parishes  or  townsliips 
of  Bra<lfie'd,  E-c'.csfie'd  and  Tanker.sley  in  Wortley  Rural  District); 
South  .MctropDlitan  E'ectric  I'ramways  &  Lighting  Co.  (to  e.\tend  area 
of  supply  to  Parishes  of  Ewell  and  (luddington  in  Epsom  Rural  Distr'ct); 
Wimble'lon  Cjjrporation  (for  Parish  of  Cuddington  in  Epsom  Rural  Dis- 
trict);  and  Ripon  Coipore.tion. 

Electric  Sltply  .\xd  Tr.vctiox  Bills*,  &c. 

Blackpool  Corporation  :  To  extend  borough  boundaries,  to  (  xtcr.d  llu- 
;^a«,  electricity  and  other  powers,  to  supply  electricity  and  gas  in  tli^' 
uxclLdcd  parts  of  Carleton  and  Marton,  &c.,  to  construct  tramways  and 
tramroads,  &<'. 

West  Kent  E'edrie  Co.  (L'.d.):  To  authorise  amendment  of  capital 
powers,  to  incorporate  all  or  some  of  the  provisions  of  the  Compinies 
(Claujc^;  .VtM,  1S4.^>  to  1900,  the  Electric  Lighting  Acts,  1882  to  1!)0!», 
and  any  .\el  amer.ding  same,  to  vary,  amend  or  repeat  or  to  extend  and 
apply  to  the  Compiny  all  or  any  of  the  provisions  of  the  Kent  Electrii' 
Power  .Vet  l!W2,  the  Kent  Electric  Powo,-  Act,  190G,  and  to  altec,  cxtcr<l 
or  rcfKi'  all  or  any  of  the  provisions  of  the  Act  of  1909  and  any  otlui- 
.\etH  alfe.ting  tho  ('ompiny,  &c. 

Ashton-uniler-Lvne  Corp<jration  icck  powers  to  purchase  tramways 
•iUthoriM'd  by  Oldfi'im,  Ashton-undcr-Lync,  Hydo  and  District  Electric 
Tramways  Order,  1896,  to  acquire  powers  of  purchase  vested  in  Watcrlon 
or  Bardxlcy  Parish  Councils,  to  postpone  purcliH'c  of  tramways,  to  coti- 
strii't  ii<w  trHrnways  in  AHhton-undcr-Lyne,  to  obtain  running'  jiohus 
/,w  r  .11  'I  .  riti  r  Into  agrcemcntH  in  resfeet  of  neighbouring  tramways,  to 
nil.  '.iiriiil.ij  •  -.  .Vi.iilso  to  make  further  provision  for  supply  of  eleclrieity. 

Notliiitli  ipiiflurr  ii  I.V-rby.nhire  Tramways  Co.  :  To  transfer  to  an<l  vest 
in  c;om|<iijiy  tin-  ir.iriiway  und'Ttakinji;  of  Ilkeston  Corporation,  to  eon  Iirm 
Uf^riMiment  bet  wen  I  orpMirntiiin  and  <omi>iiny,  to  provide  as  to  ro-pur- 
<  haw^  of  tramway  iindirtuking  by  Corporation,  &c. 

Aluminium  (  orfsiration  (IJd.):To  aulhoriro  the  ru-arrangenient,  iii- 
'  roiiMj  or  rcdurtlon  uf  its  capital,  (he  umordment  of  its  ir.emoran<lum  aid 
uTiiilfx  lit  anxocifttion,  Itr. 

li4<lw.iM  ,ir.d  .Mmlir  1  L'rliun  District  Council.  To  provide  ar.d  work 
omiiibuM-.  ,'.w. 

.Shi^dic'd  (    ir|>oration  :  To  acquire  land  for  .irocting  K<^norating  station, 
to  Keniiiulir  mid  nupiily  electricity,  to  construct  and  lay  down  electric 
d  limits  of  ( 'orjKiration  for  the  supply  of  cloelricity  and 


liniw,  tic.,  to  extend 
wator,  Ac. 

Caerphilly  Urbrin  Council  :   '!■.  pr 


upply  I 
d  work  omnibuies,  A;c. 


EDUCATIONAL. 

Swamca  Technical  Callege,  It  Im  cnnouiici'il  from  Swan  lea  that 
ISI.sini.  I'lillwiiif  (Ltd.)  hiive  givtn  tlO,0(K»  (o  the  !o;'hI  Tochniciil 
(Vilji-gi-  for  III''  i-iirlowmi'iit  of  ft  ihuii  of  iiic  iilliirgy. 

ShefHeld  Unlverstty.  .\t  ih-  nnn  »l  n.ectin'^  of  Ih^  (iuvcrnurH  on 
Till  winy  ih-  I'rii  eh  inccllor  (Mr.  .\.  .1.  lioliwon)  M|x>ko  uf  the  wiir 
work  ill  111'  In  the  I'liivcrnity. 


Mr.  Hobsou  referred  especially  to  the  founding  of  the  new  department 
of  glass  technology,  which  had  received  Oovernment  as  well  as  trade 
support.  To  irett  capital  expenditure  grants  had  teen  received  of 
£1,500  from  the  Advisory  Council  of  tho  Privy  Council,  £2,000  from  tho 
Glass  Manufacturers'  Association,  ar.d  £3,000  from  the  Ministry  of  Muni- 
tions, while  the  Advisory  Council  of  the  Privy  Council  had  also  given  an 
income  grant  of  £1,200  a  vear. 


PATENT   RECORD. 


SPECIFIC ATI0N8  PUBLISHED. 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  IvIewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 
1915  Specificaticns. 
n.53b  Thordarson.     Electric  transformers. 
ld.003  B.T.-H.Co.    (G.E.Co.)    Systemsofelectricskip propulsion. 
1S,18'3  S.T.-H.Cn.     (G.E.Co.)     Alternating-currcnteleclricir.olcrs. 

Relates  to  a  single-phase  induction  motor  having  two  displaced  primary  wir-cirgs, 
o.ie  of  which  is  provided  wit  hphise-advancing  means  and  a  secondary  winding  having 
high  im  ped  ance  when  the  slip  is  large  and  low  impedance  when  theslip  is  small. 
1.5,287  Relay  Automatic  Telephone  Co.  &  AiTKEti.    Automatic  and  semi-autcmatic 

Telephone  systems. 
17,834  Wilson.    System  of  electric  welding. 

1916  Specifications. 

8b9  Siemens  &  Halske  Akt.  Ges.    Electrical  relay  systems.    (10/4/15.)    100,262. 

Tne  circuit  to  be  supervised  is  carried  in  series  through  two  or  more  contact  devices 

which  are  co.TtrolIed  by  the  alternating  current,  so  that  as  long  as  latter  is  flcwirg 

the  circuit  to  be  supervised  is  always  interrupted  by  one  or  other  of  the  said  contact 

devices.    The  arrangement  issnch  that  the  one  half-wave  of  the  alternating  current 

removes  the  armature  of  the  one  relay  (or  the  armatures  of  a  group  of  relays)  frcm  the 

corresponding  fixed  or  stationary  contact.    The  other  half-wave  in  a  similar  way 

removes  the  armature  of  the  other  relay  or  the  armatures  of  the  other  group  Ire  m  the 

corresponding  fixed  or  stationary  contact.    Thus  the  local  or  supervised  ciicuit  is 

kjptope.n  constantly  so  long  as  the  alternating  current  is  flcwing. 

1,628  Reoss.  E..  and  Roberts.  V.    Electrolytic  apparatus  for  laundry  and  other 

hygienic  purposes.     101  ,820. 
2.600  Landis&GyrSoc.  Anon.     Electric  supply  meters.    (22/2,15.)     ICO, 109. 
3,062  Austin,  A.  T.     Sharking  plugs  for  internal-ccmbusticn  engine?.     101, 81 8. 
9.139  B\RRACLOur.H.  W.     S  vitch-ooerating  mechaniim  for  use  '.«'ith  electric  trans- 
former starters  and  the  like.  ■  101.853. 
9,826  B-iti3hWe3tinghooseEleotric&Mf.-.Co.  Timelimitelectricrelays.  (12/7/15.) 
100,892. 
Ai  itiustion  mo  tor- type  electric  relay  in  which  the  magnet  isable  core  is  provided 
with  a  m  tin  v/iading,  a  secondary  winding  and  four  auxiliary  windings,  two  of  said 
a  ixiliiiry  wildings  being  connected  in  series  with  said  secondary  winding  ard  tie 
primary  v/iidi.Tgof  an  e  is  ily  saturable  transfonr.er.  the  secondary  winding  cl  which 
supplies  current  to  the  other  two  auxiliary  windings  of  the  relay  which  are  wound  so 
as  to  oppose  the  first  two  auxiliary  windings. 
12.015  BiDDLE,  W.   H.    Means  for  producing  audible  signals  on  trains    (!8,'8.,  15.) 

(Divided  applicaticn  on  11.941  15.)     101,857. 
12.400  Holmes,  W.,  Holmes.  E.T.  D.  &  Holmes.  H.  S.    Signallingapcaratusformines 
and  the  like.     101,858. 


.   APPLICATIONS  FOR  PATENTS 

Note.— T^c  undermentioned  Applications  {except  those  marked  t)  are  not  open  to 
public  inspection  until  after  acceptance  of  Complete  Specifications.  Those  marked  *  are 
open  to  inspection  1 2  months  after  the  date  attached  to  them,  if  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  of  communicators 
of  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 
October  19.  1916. 
14,842  Morris.  Tritton.  Wilson  &  Metropolitan  Carriage,  Wagon  &  Finance  Co. 

Electric  apparatus  controlled  from  a  dirtarce. 
14,849  Collie.    Gland  for  passing  e'ectric  cable.s  through  bulkheads  or  decks. 
14,859  Blades  &  British  Insuu^ed  &  Helsby  Cables.     Electric  multi-core  cable 

dividing  boxes,  &c. 
14,886  MiDCLEY.    Dynamo-electricmachir.es. 

October  20,  1916. 
14,927  Bill.     Electric  out-outs  and  distributirg  boards. 
14,930  COMSTOCK.    Controlling  electric  arcs.    (20/10/15,  U.S.) 
14,946  CooKE.     Magnets  for  magr.oto-electric  machines. 
1 4.949  OuLiANiNE.    Transmitting  apparatus  for  electric  signalling. 
14,957  OuiiANiNR.  •  Electric  relays. 
14,960  OuLiANiNE.    Automatically-controlled  relay  commutators. 

October  21,  1916. 
14.975  Etchells  8t  Greaves.    Conductive  hearth  for  electric  furnaces. 
14,983  Sharman.     Electric  signalling  systems. 

15,007  Anderson  &  Ellison.     Electric  motor  controllers,  &c.  

15,008,  15,009  &  15,010  JtJLLiN.     Recluating  voltace  of  dynamos.    (9/6/14,  16/6/14  & 
28/7, 14,  France.)  ,     ^ 

Oc(obcr23,  1916, 
1 5,023  Lawrence  !t  Mavcr  &  Coulson.    Carriers  for  fusible  electric  cutouts. 
15,033  Crawford.  Sanders  &  Preston.    Cont:;ct5  for  electric  switches,  fcc. 
1,5,053  Garde.     Electriccandle  fittings.  ,  ,,,,,,,,- 

15,054  Anderson.    Control  switches  for   electric   measuring   apparatus.    (11/11/15, 

Sweden.) 
15,072  BiauET&  Peri.    Vacuum  tubes  of  audion  type.    (23/10/15,  France.) 
15,076  Van  Wiik.    Overload  electric  switches  or  cutouts.    (15/6/16,  Holland.) 
15!o77  Hay&Sullivan.    Loadingcoilsforsuperimposcd  telephony. 8ic. 

15.078  Hemming  SiWasTiAKE.    Sparking  plug. 

15.079  Marslahd.    Order '.elcgraphs. 

Oriobcr24,  1916. 
15.089  Knight.    Rt  clprocotlng  hammers,  &c.,  by  meant  ofeleclricdriving. 
15,095  Haul.     Electrlcflafh lamps.  ,      ,      , 

15  123  Er>v/ARDS.    Automatic  electric  plus  and  switching  contrivance. 
1,S',137  Whbklrr.     Electrolytic  cells.    (30/10/15,  U.S.)  , 

15 147  Sot     Elrc.    Mbtalluroiqijb    Francaisb,      Manufacture    of    hollow    ingots. 
(15/12'15,  France.) 

October  2.5,  1916. 
15  153  Ellis  St  Petersen.     Electrical  radiant  heal  lire. 
15.177  Coulson.     Portable  oloclrlcslRnalllng  lamps. 

15  187  Rrhfrek  &  British  Electric  Transformer  Co,     Electric  transformers. 
15.274  Bethtnod.    Conoratlon  of  sustained  electric  oscillations  for  wireless  telegraphy 
and  telephony.    (5/1 1/15,  France.) 

October  26,  1916. 
15,236  Hamilton  &  HoLLUJO.     Electrodes  lor  (urnaces, 
15,242  STooin.     Electrleli»llnK  and  melllnr  furnaces. 
15.252  Wol.FB.     Unitlngmelols.Jtc,  by  electric  welding. 
15.259  CoLBMAN.  EvBRRTTfc  Hamilton.     Electric  measuring  Instruments. 
15  269  Hollandschb    Elbmbhtbmpaiirick    Jv;liana.     Batlorlos    lor    pocket    lamps. 
.     '  15,10  16,  Holland.) 

I  5  290  Wade.     (Mills.)    Electric  current  rectlflors. 
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Registration 
of  Firms. 


COMMERCIAL    TOPICS. 

After  manv  de!ays  and  after  a  good  deal  of 
agitation  there  appears  to  be  a  good  prospect  of 
(hj  Registration  of  Busbiess  Naaes  Bill  being 
passed  this  year.  Ih?  Bill  has  already  been  through  the  Hotise  of 
Lords,  and  the  Committee  stage  iath.3H0u.se  of  Commons  was  taken 
last  week,  when  several  amendments  were  made  and  the  Bill  was 
ordered  to  be  rejxjrted.  A  report  of  the  proceedings  is  given  in 
another  column.  Th?  scope  of  the  Bill  has  fccen  much  widened,  and 
it  will  now  be  necessary'  for  every  firm  to  register — (1)  if  the  name 
of  the  firm  does  not  disclose  the  actual  names  of  the  partners,  and 
(2)  if  the  firm  or  any  of  its  partners  have  changed  their  name  at  any 
time.  If  any  of  the  partners  are  of  foreign  origin  they  must,  if  they 
liave  changed  their  na-ne,  register  their  original  name  and  their 
country  of  origin.  Moreover,  these  particulars  must  appear  on  the 
bus'nsss  letter  paper  of  firms. 

Tlie  Report  Stage  was  taken  on  Tuerday,  when  further  amendments 
were  made.  A  full  report  of  the  proceedings  is  given  in  another  column^ 
and  it  will  b^  seen  that  (he  scope  of  the  Bill  was  fu  tlier  widened. 
Though  we  are  in  favour  of  the  general  principles  of  the  Bill,  we  are  not 
sure  that  the  penal  clauses  do  not  require  some  modification  in  order 
to  make  sure  (hat  British  trade  and  business  do  not  sutfer.  At  present 
the  Bill  applies  to  every  firmer  person,  British  as  well  as  foreign, haying 
a  place  of  business  in  the  United  Kingdom  and  carrying  on  business  under 
a  business  name  whichdoe.^  not  consist  of  the  true  surnames  of  all  partners. 
All  these  firms  and  persons  must  register  under  penalty  of  a  fine  of  £5  for 
every  day's  default,  ar.d  anybody  may  commence  proceedings.  More- 
over, the  courts  of  law  are  not  to  enforce  contracts  entered  into'by  firms 
or  persons  wh-i  omit  to  regi.stcr,  during  the  time  they  are  in  default, 
unle.ss  tile  court  sees  fit  to  give  them  relief.  Every  registered  firm  must 
put  the  re^'istercd  particulars  in  every  catalogue,  circular  or.  business 
letter  it  sends  r.ut,  in  default  of  which  there  is  a  fine. 


Economy  in 
Metals. 


Tie  Mi'n'ster  of  TVIunitions  has  appointed  a 
committee,  under  the  chanm;.nship  of  Mr. 
C.  W.  Fie!d'ng,  to  advise  him  upon  the  steps 

■which  can  be  taken  to  secure  the  most  economical  use  of  the  metals 

required  in  the  manufacture  of  munitions  of  war. 


After  War 
Industrial 
Problems. 


There  wa-.  an  intcrenting  discunsion  at  the  last 
meeting  of  the  North-east  (.'oast  Institution  of 
Engineers  and  .Shipbuilders  on  three  papers  on 
'"  Works  Organisation,"  with  particular  reference 
to  after-war  condition.i. 

WMr.  D.  B.  M'U-i.so.n,  managing  director  of  Messrs.  Richardsons,  West- 
garth  &  Co.,  made  an  important  contribution  to  the  discussion.  He  re- 
gretted there  had  not  been  a  fom"th  contributor,  namely,  Mr.  Badcliffe 
the  trade  union  ile!ef;ate  of  the  AS.  10,,  for,  in  order  to  obtain  progn^ss 
in  industrj',  which  from  now  onwards  was  of  vita!  ini|i"rl;rw  r  !■■  Ilic 
nation,  it  was  imperative  that  labour  should  not  oidy  I"'  ^.>  miMilnt  u\ 
but  that  it  should  bo  actively  helpful.  I'apc'rs  such  as  (Iimm-  ili-hvii-ocl 
afforded  a  di»i)lay  of  prophetic  possibilities,  but  in  order  that  thf  te  pcssi- 
t)ilities  might  niaferiaUse  they  must  appeal  to  labour  so  strongly  as  to 


ceur.'  its  Ciithusia.si  it-  cn-i.peration.  Yet,  whiit  did  we  find?  Never  in 
his  experience  had  so'much  time  been  frittered  away  by  business  men  as 
bad  been  wasted  by  thoi^p  in  control  of  war  work  in  attending  nioetirffs 
to  consider  inri--s:int  tnulc  niiinn  .N  mands,  many  of  which  were  mi  h  illj  u 
that  they  liiuM.  w  iiIh  hi  m;.  il.ii'.cr  whatever  to  trade  union  prii,ri]i'i-. 
be  left  for -it  I '1  nil  ,1  uui  il  :ili.  1  il.r  war.  After  citing  e,xan-.p'es  (  I  il ,,.,  . 
Mr.  Mori:  on  .sai.l  in-  liail  iimkc-d  m  vain  for  a  reference  in  the  papers  to  lie 
imperative  neccssit}-  for  the  active  assistance  of  labour  in  the  prcnioticn 
of  industrial  progress.  Mr.  Parsons,  in  his  paper,  did  .'iay  :  •'  Whether 
the  works  are  large  or  small,  whether  the  apparatus  manufactured  is 
standard  or  special,  the  human  element  is  bound  to  play  an  a'.l-important 
part.  No  works  can  ever  Ijc  independent  of  this  factor  ;  indeed,  the  co- 
operation of  individuals  and  departments  is  !0  vital  that  it  mtiy  well  be 
c  insidered  as  the  foundation  of  the  .system."  This  was  what  may  be 
termed  the  "  delicate  touch,"  but  what  was  required  were  sledge-hammer 
V)lows  before  an  impressio  1  could  be  madeonourfatmus  optimism,  For 
many  years  he  (Mr.  Morison)  had  been  intimately  familiar  with  vhat 
may  be  termed  "  Continental  industrial  methods."  and  after  every  visit 
he  had  returned  hopelessly  pessimistic,  becauM-  nf  mii  sluggish  reluctance 
to  see  what  was  gomg  on  under  our  very  ry  -  :  iphI  In'  ventured  the 
opinion  that,  had  there  been  no  war,  anothri  twiMi;  v  cars  would  have 
left  us  high  and  dry  industrially.  When  every  other  country  had  found 
the  advantage,  indeed,  the  necessity,  for  co-operation  in  research,  stan- 
dirdisation  of  product,  and  community  of  conmercial  interests,  not  a 
few  manufacturers  in  our  own  district  had  as  a  goal  the  ruin  of  each 
other  by  suicidal  comixititlon.  the  stronger  speculating  on  the  possibility 
of  crushing  the  weaker,  with  the  result  that  every  one  emerged  from  the 
fray  necessarily  poorer,  and  in  a  more  or  less  dilapidated  financial  con- 
dition, from  the  opulent  magnate  who  could  pay  an  occasional  5  per  cent., 
to  the  impoverished  competitor  who  had  difficulty  in  "  carrying  on." 
On  the  labour  side  we  had  had  the  recogni.-cd  imliry  nf  restricted  effort 
with  the  deliberate  object  of  minimising  out] nil .  unl  -i>  >]ireading  a  given 
demand  over  the  longest  possilile  period.  W'l-  li  1  \v  ^m  h  a  policy  led  to 
financial  ruin,  that  it  was  fundamentally  ami  in'MnM  i-  illy  uniniihl.  ll;at 
if  the  policy  was  persLstedm  weshouM  lin  111  |i'''-i>  mii  li-ril  li'  |i  n  jn 
competition,  and  w-e  knew  that  for  tlir  |i,i.-i  t  i,riii\  y  ii-  ir>ii :.  nn  I  ad 
been  preached  as  a  religion,  and  that  to  a  trade  union.'st  it  v.as  now  a  tirst 
principle.  He  believed  the  leaders  of  labour  had  at  last  had  their  eyes 
opened  to  the  economic  fact  that  high  wages  must  be  accompanied  by 
high  production,  and  that  llii>-  w-n-  v.  shfiil  tu  ei'inrt  the  teachhigs  of 

the  past,  but  unless  thn   i.mls   :i'iil   ii'i'   iriil<  11 i   tlmr  the  conditions 

arisingout  of  the  ward'  :n  Till'- I  ilr\'   .1  ■liliii-.it.-   1,  stmt  on  should  gixe 
pIao3  to  maximum  eft'ort,  with  cirresponding  remuneratlo.n,  there  v.ou'd 
ba,  before  manv  years,  uipara'leled  industrial  chaT-s  in  this  country. 
«         *         *         * 

n  -r  Vv  r     ri-t         ^"  .Ah"-.. House,  of   Commons   on    Tuesday    the 

Briti;tl  creditors    ^  jj,^,.^,!!,,,.   ^f   ^le   E.xchequer   (Mr.    McKemia) 

01  t-nemy  I'lrms.  gtatedthatalldebtsreturned  bv  Britishcredito.-s 

of  enemy  firms  under  the  Prcc'amation  of  S,|it    7.  Utlp,  were  being 

recoyered  by  (hs  custcdian. 

The  returns  numbered  some  17,o00,  amounting  to  £70,000,000.  Re- 
turns were  still  diily  being  received.  The  approximate  value  of  enemy 
assets  now  being  ves'ted  in  the  Public  Trustee  was  £10,000,000.    ■ 

In  reply  to  a  question  as  to  what  step.s  h-.d  been  taken  to  establish  a 
clevring-house  in  this  country  where  British  creditors  of  enemy  firms  ar.d 
individuals  cou'.d  receive  payment  of  their  debts  from  the  moneys  belong- 
ing to  enemy  firms  now  in  the  hinds  of  the  Public  Trustee,  Mr.  McKenna 
said  thj  suggestion  hid  frequeirtly  keen  considered,  but  the  establish- 
ment of  a  cle^ring-ho^lse  li'd  been  found  to  be  impracticable  while  the 
war  continued,  unless  it  was  proposed  to  confiscate  the  prop-it y  nf  ii  di 
vldualenemieisin  this  country  for  the  benefit  of  creditors  of  ni  li-  1  ,  m  in,,-. 
Such  a  step  undoubtedly  wou'd  loud  to  reprisals  and  a  further  1  ..in|ili.  ;i 
tion  of  the  situation,  and  any  scheme  of  the  character  proposal  leqiiiied 
the  consent  of  the  departments  concerned  ar-dtho  assistance  of  the  enemy 
Grovernmcnts.  *  *         *  * 

.  An  interesting  action  is  reported  in  our  legal 

Fiduciary  columns,  which    raistd    the    question    of    the 

Position  Of  dm-         j^jfj^^  ^j  ,^  company's  servs-nts  who  had,  with 

panics  Employees.;, ^^.   ^,^^,^.,^^   ^f   j,,^;  ^p^^^ging   directo-.    but 

without  the  knowledge  of  the  other  dircctorii,  formed  a  subsidiary 

company  to  iict  a,;  agent.s,  &c.,  of  the  company  which  employed 

them.     The  judge  held  that  the  latter  company  was  entitled,  on 

discovering  the  facts,  to  repudiate  a  contract  for  the  delivery  of  goods^ 


It   is  reported  that  lh3  Committee,   which  U 
siihlv  presided  over  by  Lord  Balfour  of  Burleigh,  has 

alter  tne  war.  prescnt«l  ita  report  to  the  Cabinet.  The  report, 
which  (lea's  wit  h  I  he  resolutions  paased  at  the  Paris  Trade  Conference, 
s  not  supported  by  all  the  members  of  the  Committee  and  the  Cabi- 
net are  engaged  in  convdering  the  situation. 
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IlttPORTS    AND    EXPORTS  OF  ELECTRICAL 

MANUFACTURES. 

from  Nov.  18,  1916,  to  Nov.  24,  1916. 
IMPORTS. 

Folkestone. — France:  Elec.  carbons.  17  c. s. ;  elec.  apparatus,  10  c.s. 

Liverpool. — Spain  :  Elec.  carbons .  24  c.s . 

Lohdos.— U.S.A.:  Wire  and  cable,  £422:  elecmachinery, £4,161  :  carbon  candles- 
£38:  glow  lamps,  £300  ;  unenumerated.  £7.318.  Holland:  Elec.  glow  lamps.  £1 14  : 
elec.lamps.llbpkgs. :  elecmachinery. £300.  Japan:  Glow  lamp;, £107  ;  unenumerated. 
£2.844.  SmUerland:  Unenumerated,  £25.  France:  Carbon  candles.  £1.221  :  glow 
lamp-,,  £280:  e'.ec.  counters,  21  c.s.  Canada:  Unenumerated,  £1 17.  Denmark:  Un- 
enumerated, £1,350.    Norway:  Unenumerated,  £1,270.    Italy:  Unenumerated,  £470. 

EXPORTS. 

To  A-J3TRALASIA. — Auckland:  Unenumerated.  £437.  Melbourne:  Wire  and  cable. 
£5.039;  elecmachinery, £93:  elec. meters, £54:  unenumerated. £1.003.  Sydney:  Elec. 
machinery,  £1,304;  elec.  lamp-,, 3,630  n.o. ;  wire  and  cable,  £85  :  unenumerated, £1,012.- 
We'Unglon:  E  e:.  michine.-y.£178  ;  unenumerated.  £1.392  Lytlellon  :  Wire  and  cable, 
£157:  uienumerated.  £22.  Adelaide:  Unenumerated.  £83.  Christclmrch:  Unenu- 
merated, £173.  Brisbane:  Wire  and  cable,  £1.953:  unenumerated.  £197.  Dunedin: 
Wire  aid  cjble,  £14.  Hobarl:  Unenumerated,  £51.  Broome:  Unenumerated,  £45. 
Perth:  Unenumerated.  £67, 

tK'^RlCK.^Durban:  Elec  machinery.  £763:  elec  lamps,  4,CC0  n.c;  urenimeraUd. 
£1.523.  Cape  Town:  Elecmachinery.  £198:  unenumerated.  £1.048.  Port  Eliza- 
beth:  Eiec.  mach'nery,  £347:  unenumerated,  £112.  Ascension:  Unenumerated,  £14. 
A/aMr///«s.-  Unenumerated,  £23.  East  London;  Elec.  lamps,  2,600  n.o.  Zanzibar. 
Elec.  crane,  44  tons. 

Morocco.— Unenumerated .  £10. 

Malta. — Telegraph  material.  £26. 

EotPi.— Alexandria :  Telegraph  material,  £52;  unenumerated,  ££6.  Fat  Si  id 
Elecmachinery,  £160, 

Caharv  Islands. — Wire  and  cable,  £170. 

India,  Ceylon,  Indo-China  and  Straits  Settlements. — Bombay:  UnenLmeraitd, 
£375.  Calcutta:  Elec.  wire  and  cable,  £65 ;  elec.  lamps.  £164 ;  unenumerated,  £348. 
Madras:  E'ec.machinery,£257:  unenumerated, £1,036.  Ceylon:  Unenumerated, £180 
5/neaporf.-Telegraphmaterial,£100:  wire  and  cable. £58;  unenumerated. £307.  Bankck  . 
elec. machinery. £602;  unenumerated. £620.  Penang :  Unenumerated, £649.  Karachi: 
Elec  lamps,  7,700  n.o.     Kilindini:  Elec.  machinery.  £81  ;  telegraph  material,  £65. 

Chisa. — Shanghai:  Elec.  lamps,  1,250  n.o. ;  unenumerated.  £1.127.  Hong  Kong: 
Wire  and  cable.  £40  ;  unenumerated.  £18.    Hankow:  Elec.  machinery,  £133. 

Ja?ai:. — Tokio:  Unenumerated, £192. 

South  and  Central  America. — Buenos  Ayres:  Unenumerated.  £581.  Seconde: 
Unenumerated,  £25.  Rio  de  Janeiro:  Telegraph  material, £131.  Afon/cwrfso.-  Unenu- 
merated, £49.  Chili:  Meiillones:  Unenumerated,  £42.  Puerto  Mexico:  Elec.  lamps. 
12n.o.;  unenumerated, £13. 

Holland. — Amsterdam:  Wire  and  cable,  £280 ;  unenumerated.  £160.  Rotlerdcm: 
Wire  and  cable,  £382;  unenumerated.  £54. 

France. — Paris:  Elec.  machinery.  £17;  unenumerated,  £53.  Bordeaux:  Unenu- 
merated.  £587.    Calais:  Unenumerated.  £90. 

Gibraltar. — Elec.  machinery.  £89  ;  unenumerated,  £27. 

NoKKAV.—Trondhiem :  Unenumerated.  £370. 

S-HEDEH.— Gothenburg:  Telegraph  material.  £202. 

Portugal.— i/jdon.-  Unenumerated. £49. 

I  taly. — Genoa :  Unenumerated ,  £225. 

RustiA.—Vladifostock:  Elec.  machinery,  £619. 

Canada.— Owcfc-  Unenumerated,  £40.    St.  Johns :  Elec  machinery,  £49. 

U.S.A.— New  York:  Unenumerated,  £826. 

FOREIGN   GOODS  (dnty  paid  and  free). 

Calcutta:  Unenumerated,  £76.  Auckland:  Unenumerated,  £32.  Bcn-.tay :  Urtr.i.- 
meratcd,  £34. 

Note. — The  large  number  of  items  in  these  official  returns  under  the 
miBleadini;  heading  "  unenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


BUSINESS  NOTICES. 


'i'h<-  Indo-Kuropeitn  'rclcgraijh  Co.  notify  that  the  whole  of  the 
radio-teleftraphic  buHinciw  hitherto  carried  on  by  them  1ms  been 
tninHferred  to  .MesKrH,  Crcul  &  Co,  (Ltd,),  of  East  ('ro3dn,  to  wluni 
Hhoult)  he  addresHcd  all  eomnumicatitns  on  subjects  prcviou.sly  dealt 
with  by  the  Indo- European  Co.  'I  he  Board  of  Creed  &  Co.,  Ltd. 
(until  recently  known  as  Creed,  Billc  &  Co,,'Ltd.^  has  been  enlarged 
to  accommodate  (amongst  ot  hers)  two  directors  of  t  ho  Indo  Co. 

Owing  lo  the  Coveriiment  having  taken  over  Canada  House, 
KingHWay,  VV.(;.,  for  the  period  of  the  war,  the  Fuller  Electrical  & 
Mfg.  Co.  have  temporarily  removed  to  Old  Serjeants'  Inn-ehambrrs, 
r>,  Chaneery  lane,  U.iidon.W.C.  Their  telephone  number  and  tele- 
graphic adtlr.Ks  riiiiain  nnejianged. 

Shares  for  Sale  by  Tender.— The  Public  Trustee  invit.s  tenders  for 
the  purchase  of  the  whole  (or  any  part)  of  2(i,fK)l  il  preference  and 
7,41)0  £1  ordinary  shares  of  the  Sterling  Telephone  &  Electric  Co. 
{\A<\.),  vested  in  him  as  (-'ustorlian  by  an  order  of  the  Hoard  of  Trade 
«lnfed  Aug.  I,  lino.  Tenders  are"  to  be  delivered  to  the  I'nl.lic 
TniMtee  (.Mr.  C.  .(.  Stewart).  Kingsway,  I^.ndon.  W.C.,  by  noon  on 
Friday,  Dec.  8.  Forms  of  tender  from  the  Public  'J'nistee  or  from 
Messrs.  \V.  I!.  I'eni  A  Co.,  ||,  fronmongerlane,  I»ndon.  E,C.  J'ar- 
ticiilnrs  of  the  issued  capital,  prolitH,  location  of  oflices  and  works, 
Ac.,  are  given  in  an  otlvertiscnient. 

The  Public  Trustee  also  invites  tenders  for  the  purchase  of  2,(>!)0 
«rdinar>'  Hhares  of  II  ,w\i  (fully  paid)  in  the  Floltmann  Engineering 
Co.  rl,lr|.).  The  iiwue.l  .apital  of  the  (ompaiiv  cnsists  of  ;i,(l(M» 
fidly-pai'l  ordinary  nli/ircH  of  £1  each.  The  compaiiv  ownB  le:uMlio|(l 
works  at  C»rdi(l.e,|i,ip,„.d  for  l|,e  m.iuufaetureof  Klotlniann  com- 
pri'Hsed  air  hainiiier  drilts,  Ac.  Iiul  is  at  present  cngagc.l  maiiilv  on 
muiijlion  work  iis  n  .onlrollcd  cHtabiii^hmenl.  'I'enders  nuiMt  be 
delivered  to  the  Publi.'  TnMi,,.,  Kingsway,  London.  WW.,  at  or 
before  noon  of  Friday.  \h-  ,  I.',.  h'urllKr  pirlir.iilara  art  yivai  in  an 
iiilrerliiitm  ml. 


Plant  for  Sale.— Messrs.  Jlarshall,  .Sons  &  Co.  (Ltd.),  79,Farring. 
don-road,  London,  E.C.,  advertise  for  sale  a  VVillans  high-speed  en- 
closed engine  direct  coupled  to  Siemens  c.c,  dynamo,  230  v.,  .500 
amperes,  350  revs. 

Sale  by  Auction. — Messrs.  Brodie,  Timbs  &  Co,  will  sell  by  auction 
at  10,  Camjjden-hill-square.  London,  \,W.,  en  Thursday.  Dec.  7, 
some  photographic,  electrical  and  soifntifio  instruments,  including 
cameras,  optical  lantern,  and  about  200  slides,  cinematograph 
camera  and  jjrojector,  Ayrton-Ma-ther  galvanometer,  Wimshurst 
machine,  optical  bench,  transformers,  &c.  Catalogues  of  the  Auc- 
tioneers, Weavers'  H.ill,  22,  Basinghall-streot.  London,  E,C. 

BANKRUPTCIES,    LIQUIDATIONS,  &c. 

A  second  and  tinnl  diviclen<l  ( Is.  lOjd.)  will  be  pa\'able  on  Dec.  4  at 
132,  York-road,  S.E,,  to  creditors  of  Jas.  Brockie,  mechanical  en- 
gineer, 41,  London-road,  Forest  Hill,  London,  S.E. 

Claims  against  the  Leitner  Electrical  Co,  (Ltd.),  Maybury  ,Wokingv 
are  to  be  sent  by  Dec.  14  to  the  liquidator,  Mr,  O.  E.  Corfield,  119, 
Finsbury-pavement,  London,  E.C, 


ELECTRICITY  SUPPLY.  g 

llllllllllllllllllllllllllllllllll!!|IIIIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIH^^^^^ 

EXTENSIONS. 

Poplar  (London). — The  London  County-  Council  have  been  asked 
to  sanction  the  borrowing  of  £4,236  by  the  Borough  Council  for 
laying  electric  supply  mains,  &c. 

Willesden. — The  effect  of  ths  Daylight  Saving  Act  during  the  mid- 
summer quarter  reduced  the  revenue  from  private  lighting  by  £.518 
below  the  corresponding  jjeriod  of  1915. 

The  electrical  energy  purchased  from  the  North  Metropolitan  Power 
Co.  during  the  two  summer  quarters  amounted  to  2,735,843  units,  or 
110,398  units  above  the  estimate.  The  cost  hid  been  £8,218,  or  £590- 
less  thin  estimated,  due  to  the  improvrd  load  factor  ard  to  the  greatest 
can'  luini;  cxorcifcd  in  the  tise  of  tlir  batlcry.  The  average  cost  per- 
unit  I  ,.iii|,,ii,(l  with  the  previous  yen  «a,,  (i  7l',k1.  in  the  June  quarter 
(aj:ainM  o  7slcl. )  and  0-717d.  in  the  Mi.lnrlina.s  .juarter  (0-828d,), 

In  (Jctobcr,  1914,  the  Council  agreed  to  lay  a  new  feeder  to  Willesden 
Green.  Library,  the  cost  thereof  being  included  in  a  loan  of  £21,000 
sanctioned  by  the  L.G.  Board  in  August,  1914,  Owing  to  the  restric- 
tions upon  borrowing  the  work  was  not  proceeded  with,  but  the  elec- 
trical engineer  (Mr.  A,  W.  Blake)  urges  the  importance  of  this  being  done- 
at  an  early  date  in  order  to  avoid  the  possibility  of  interference  with  the- 
supply  of  current  to  factories  in  the  district.  Application  has.  therefore, 
been  made  for  sanction  to  a  loan  of  £5,000  for  the  wo-k.  As  sanction 
has  been  received  to  a  loan  of  £2,887  for  the  extension  of  mains  and  the- 
ereotion  of  two  transformers  for  giving  a  supply  of  alternating  current  to 
a  company  and  to  certain  works  in  the  district,  Mr,  Blake  has  been  in- 
structeil  to  talje  all  necessary  steps  to  expedite  the  work  in  view  of  tho- 
urgency  of  the  demand. 

The  committee  having  considered  a  letter  from  the  Board  of  Trade  on 
the  possibility  of  linking-up  electrical  undertakings,  view  the  proposal 
favourably,  and  the  Electrical  Engineer  has  been  instructed  to  make  such' 
inquiries  as  will  show  whether  the  suggestetl  reciprocal  supply  in  tho- 
Mctropi)litan  area  may  b?  utilised  to  the  advantage  of  Willesden. 
GENERAL. 

Aberdeen.-  Conn.  'Ihis.  (Jilib  has  been  re  e'ecUd  Chairman  of  the 
Elc:'tricity  Comm'ltec  and  Coun.  A'ex,  15,  Ko'.)ert;ioii  uf  Ihe  Tram- 
ways Coinnuttce. 

Aylesbury.  It  was  reiiorted  at  tl:e  last  meeting  of  the  Couivil  that 
38,424  nnil  s  of  electric  current  had  keen  gene.ated  during  September, 
agains!  .'17,1111  in  Augus', 

The  engines  continued  to  run  successfully  on  tar  oil.  and  the  fuel 
costs  were  0-51d,  per  unit,  against  0-74d,  when  running  exclusively  on 
American  oil,  'J'hc  troulili-  with  the  blocking  up  of  the  pulverisers  had 
practically  been  (ivcrconie  by  the  lifting  up  of  three-way  cocks  to  the 
])anil1iii  oil  (an  ks  and  at  iii1cr\  ;iIb  rniuiing  (in  jiaraffin. 

Electricity  in  Copper  Mining.  .-M  the  recent  meeting  of  the 
langaiiyik  CiiiH^essions  (Lid),  it  was  stated  that  it  was  proposed 
to  put  down  an  installation  to  proiluce  ,")0,000  tons  of  electrolytic 
eojiper  jicr  annum  by  tho  application  of  the  hydraulic  power  scheme 
]ilanne(l  by  the  Swiss  engineers  senl  mil  l.ullie  I'niou  Miiiiere  Co. 
some  years  ago, 

Exeter.  The  Electric  IJghting  Coiumidcc  rt  purled  to  the  (Council 
last  week  that,  owing  to  the  order  of  the  Ministry  of  Munitions 
restricting  tho  mainifacture  of  copper  wire  and  cables  to  that  neces- 
sary for  Work  certilied  lo  be  of  national  iin|iorlance,  no  furllier  cablo 
was  avail.ible  at  jiresenl  for  eoniu'cliiuis  to  ordinary  consumers. 

Kilmarnock.  Mr.  Lorlmer  has  been  appiiinled  convener  of  tho 
ICIeelric  Coinmittcc. 

Kiveton  Park.— The  Pm.d  Cuiiiicil  has  ii|ip(iintcd  a  snb  lommilteo 
to  reporl  on  I  he  refuse  di'slruclor  and  sewage  disposal  works,  iiiul  tlio 
surveyor  has  been  asked  to  reporl  on  the  feasibility  of  snbHiiluting 
electrically  driven  inachinery  in  place  of  the  present  steam-driycii 
cjigilies  and  pnnii>i. 
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Nottingham. — Eiu|)1oY(!-.s  <if  Ihr  eloctrifity  departnicnt  have  been 
granted  Id.  extra  per  hour  on  the  hour  basis,  and  Is.  per  day  on  .shift, 
with  equivalent  advance  to  all  piece  rate  workers. 

West  Ham. — The  elcetrioal  engineer  (Mr.  J.  W.  Beauchamp)  having 
reported  upon  the  diftieulties  experienced  in  regard  to  the  5,000  kw.  .        _  . 

generator  and  the  arrangements  which  he  had  made  for  repaii',  the      tors  are  to  be  entitled  also  to  such  further  or  greater  increments  as  the 


20  years,  £120  to  .£132  ;  21  to  22  years,  £132  to  £150  ;  22  yenr.s  and  up 
wartls,  £144  to  £102.  Battery  men,  £138  to  £156  ;  foremen  battery  men, 
£186  to  £204.  Mochnnicians  arc  to  be  entitled  to  a  maximum  salary  of 
£420.  The  variations  in  the  case  of  the  maintenance  union  arc  :  Lines- 
men, £150  to  £174  :  men  in  charge  and  senior  linesmen.  £130  to  £198  ; 
line  foremen,  f  1!)8  to  £222  ;  Une  inspectors,  £228  to  £276.     Line  inspec- 


Electric  Lighting  and  Tramways  Committee  liave  instructed  him  to 
bring  up  a  further  report  uptn  the  matter,  and  also  to  report  upc  n 
the  general  question  of  the  ca]!acitv  of  the  plant  at  the  station. 

The  Electrical  Engineer  having  asked  for  instructions  with  regard  to 
furnishing  certain  statistics  and  infoimation  concerning  the  electricity 
department  which  had  been  applied  for  in  connection  with  the  proposed 
linking  up  of  electricity  fiupplios,  the  Committee  authorised  him  to  give 
such  data  from  time  to  time  as  might,  in  his  opinion,  be  advisable. 

York. — The  street  lighting  is  to  be  improved,  and  in  future  more 
than  half  of  electric  lights,  which  were  previously  out  of  use,  will  be 
in  use  again. 


commissioner  shall  datermine,  up  to  a  maximum  of  £372.  Exchange- 
foremen,  mechvnies  and  insjectors  are  to  be  entitkd  to  a  maximum 
salarv  of  £324. 


EMPIRE  NOTES. 


TRACTION   NOTES. 


.Birmingham. — Tlie  Coii'mittee  of  I'mduction  has  awarded  the 
workmen  in  tramway-,  electric  supply  and  gas  departments  of  the 
Corporation  an  advance  of  2s.  (id.  a  week. 

The  chairman  of  the  Electric  Supply  Committee  (Aid.  Jephcott ) 
has  announced  that  the  committee  hopes  to  be  able  to  give  sufficient 
current  to  enable  an  attenuated  .service  of  cars  to  be  run  during  the  hours 
at  which  at  present  there  is  a  total  stoppag?.  The  work  of  repau'  and 
extension  at  Nechclls  power  station  is  making  progress,  and  the  committee 
anticipates  that  the  new  6,000  kw.  turbine  and  generator  would  be  in- 
stalled by  the  middle  of  this  month. 

Dublin. — A  new  electric  tramway  service  between  Faii'view  and 
Westland-row,  via  Lower  Abbey-street,  has  been  recently  inaugu- 
rated. 

Newcastle-on-Tyne. — The  tramway  service  will  cease  at  10:0  each 
evening  in  future. 

Tramway  Services  during  Fog. — At  the  meeting  of  the  L.C'.C.  on 
Tuesday  the  Highways  Committee  reported  on  the  tramway  service 
during  the  dense  fog  which  prevailed  in  the  metropolis  en  Novem- 
ber 13. 

It  was  stated  that,  notwithstanding  the  difficulties  encountered,  the 
car  services  were  well  maintained,  the  tramcars,  by  reason  of  the  cer- 
tainty of  their  route  and  direction,  having  fewer  difficulties  to  contend 
with  in  comparison  with  other  forms  of  road  traffic  when  fog  prevails. 
There  could  be  no  doubt  that  the  manner  in  which  the  tramway  service 
was  maintained  on  the  evening  in  question  was  of  considerable  advantage 
to  the  travelling  public,  many  of  whom,  but  for  the  tramways,  would  have 
experienced  the  greatest  difficulty  and  delay  in  travelling  under  the 
weather  conditions  then  obtaining. 

Wes;  Ham. — Owing  to  the  extra  responsibility  placed  upon 
Mr.  Hopkins,  the  chief  assistant  of  the  tramways  department,  during 
thechan'je  of  manager?,  a  gratuity  of  £20  has  been  voted  to  him  by 
the  Corporation. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Radiotelegraphy  in  S.  America.— A  radiotelegraphic  static n  was 
iiwugurated  recently  at  Viacha  (Bolivia),  which  permits  of  commu- 
nication with  Argentina. 

Radio-Telegraph  Apparatus  on  Dutch  Ships.—'  Het  Volk  '  an 
nounccs  that  a  Dutch  company  is  being  formed  with  the  support  of 
various  big  shijjowner:;  for  the  manufacture  and  delivery  of  appc- 
ratus  for  wireless  inr.tallations  on  board  Dutch  and  other  ships  with 
a  view  to  being  independent  of  the  Marconi  <and  Telefunken  Com 
panica. 

Wages  in  Australian  Postal-Telegraph  Service.— In  the  Common- 
wealth Court  of  Coiiiiliatidii  and  .Ailiitration  Mr.  Justice  Higgins 
recently  agreed  to  vary  the  award  of  1013  with  respect  to  wages  to  be 
])aid  by  the  Postmaster-General  to  men  in  the  electrical  branch  of  his 
dejjartmcnt. 

The  1913  award  fixed  £108  per  annum  for  electrical  mechanics,  the  most 
numerous  class  in  the  branch,  and  the  men  asked  that,  in  view  of  the  ab- 
normal cost  of  living,  tho  rftte  should  be  increased  to  £198. '  His  Honour 
decided  that  £194  should  be  the  minimum.  Ho  proposed  to  vary  his 
award  by  addiiit;  £18  a  year  to  tho  several  minimum  wages  mentioned 
in  tho  class,  cxc  ipting  as  to  lads  under  21  years,  whose  pay  must  bo  in-' 
creased  proportionately.  His  Honour's  award  granted  the  following  . 
increases  :  Junior  nu-chanics,  14  years,  £39  to  £45  ;  16  vcars,  £54  to  £66  ; 
17  years,  £00  to  £78  ;    18  years,'  £84  to  £90  ;    10  years,  £102  to  £114  ; 


Australasia.— Kandos  (N.S.W.)  is  to  be  lighted  electriea'ly  by  the 
Kandos  Cement  Co. 

The  New  South  Wales  Parliament  have  recently  passed  an  Electric 
Lighting  and  (las  Emergency  Act.  The  State  Ccjvernment  has  issued' 
a  proclamation  to  enable  the  City  Council  to  coni-erve  the  coal  resources 
in  tho  event  of  the  strike  continuing.  Under  the  proclamation  the  use- 
of  electricity  for  lighting  is  prohibited  excepting  for  public  institutions 
and  streets.  Electric  power  is  also  prohibited  excepting  for  works  con- 
nected with  water  supply,  sewerage  and  the  manufactiu'e  of  foodstuffs. 

Renark  (S.  Australia)  Council  has  taken  over  the  local  electricity 
supply  works,  and  it  is  proposed  to  add  a  new  75  kw.  unit. 

E'ectric  power  is  to  be  used  in  connection  with  the  irrigation  tcheme 
which  has  been  adopted  for  the  Inkerman  (Queensland)  district. 

Melbourne  City  Council  recently  adopted  a  report  of  the  Electricity 
Supply  Committee  rccnmniending  the  installation  of  additional  generating 
plant,  in  order  to  meet  the  growing  demands  for  power.  The  Committee 
recommended  an  additional  5,C00  kw.  generating  set,  to  be  in  operation 
during  the  winter  of  1018.  the  cost  (ex  customsdutv)  being  estimated  at 
£22,500.  Aid.  Cabena.  chaii-man  of  the  Committee,  stated  that  this  year 
the  demand  for  electric  supply  had  increased  by  nearly  20  per  cent.,  and 
there  was  reason  to  believe  that  that  rateof  progress  wouldbe  maintained. 
The  President  of  the  Victorian  Legislative  Comicil  (Mr.  J.  M.  Davies) 
recently  introduced  a  deputation  representing  the  City  Coxmcil  to  the 
Premier  (Sir  Alex.  Peacock)  to  protest  strongly  against  the  supposed' 
proposal  of  the  Government  that  the  new  Metropolitan  Tramway  Trust 
should  take  over  the  control  of  the  Council's  electric  supply  undertaking. 
The  Lord  Mayor,  Sir  D.  V.  Hennessy,  said  for  some  time  after  the  com- 
mencement of  the  concern,  which  had  been  established  in  1894  to  supply 
light  and  ]>owcr,  the  Council  had  had  to  bear  heavy  losses.  Through 
careful  management  the  undertaking  was  now  one  of  the  Comicil's  prin- 
cipal sources  of  revenue,  and  had  been  the  means  of  keeping  the  rates 
down.  If  the  Council  were  deprived  of  its  electric  su|ply  business  it 
would  probably  have  to  impose  an  additional  od.  or  6d.  on  the  rates,  and' 
with  the  increased  taxation  lendercd  necessarj'  to  meet  the  war  expendi- 
ture the  rates  would  probably  have  to  be  advanced  another  8d.  The 
tramways,  if  electrified,  wou'd  not  consume  for  the  whole  of  Melbourne 
more  than  £100.000  worth  of  current  a  year.  At  present  the  tumover- 
of  the  Council's  electric  undt  rtaking  represented  overfiCO  COO  a  yearfor- 
lighting  and  power. 

Aid.  Cabena,  chairman  of  the  Electricity  Supply  Committee,  said  if 
the  electrical  undertakings  were  taken  over  by  the  Government  they 
would  not  be  so  carefully  managed,  and  it  would  be  unfair  if  the  Govern- 
ment took  over  a  business  yielding  a  profit  of  £48,000  a  year  without 
paying  the  Council  compensation. 

The  Premier  replied  that  the  statement  by  the  City  Coimcil  that  the 
Government  proposed  to  give  the  suggested  new  tramway  authority 
power  to  acrjuire  compulsorily  the  Council's  electrical  undertaking 
without  compensation  or  allowance  for  loss  of  profits  was  made  imder  a 
misapprehension.  The  Cabinet  had  appointed  a  sub-committee  to  draft 
a  Bill  and  submit  a  report  to  Cabinet  regarding  any  proposals.  When 
the  question  was  under  consideration  the  representations  of  the  deputa- 
tions would  rccei\p  consideration. 

Some  time  ago  a  Melbourne  syndicate  applied  for  i)ermission  to  employ 
tho  waters  of  the  Kiewa  River  (Victoria)  for  the  generation  of  electricity, 
with  the  object  of  selling  it  in  country- districts,  and  parts  of  Melbourne 
The  matter  was  brought  to  the  notice  of  the  Victorian  Minister  of  Watei 
Supply  (Mr.  H.  McKenzie),  who  was  asked  to  extend  the  sjnidicatc's 
tenure  of  water  rights  to  .oO  years.  The  Minister  said  the  Water  Cnni- 
mission  had  no  objection  to  the  proposed  use  of  tho  water,  but  he  could 
not  undertake  that  the  necessaiy  Bill  would  be  introduced  this  session. 

Wellington  (N.  Z.)  Council  has  decided  to  extend  the  tramways  a'ong 
Waterloo  Quay  and,  if  the  necessarj'  material  can  be  obtained,  to  carry 
out  a  further  duplication  of  the  Island  Bay  line. 

The  people  of  Elmore  (Victoria)  ai^e  considering  the  question  of  electric 
supply.     "Elininxj  has  a  population  of  about  700,  and  kerosene  is  used  for  ■ 
stivcl  liL'lii  iiiij.     At  a  recent  meeting  of  residents  it  was  resolved  that 
Iluiill)    Sinn-  Council  be  asked  to  consider  the  erection  of  a  municipal' 
l)Uiiit  \i>  -ii|ii>ly  Klmore  with  electric  light  and  power,  or,  alternatively, 
that  the  Ciiuuiil  forego  its  right  in  favour  of  a  suitable  company. 

South  Africa. — A  report  has  been  prepared  by  a  Committee  of  the 
South  African  Institute  of ' Klectrical  Engineeis  on  the  ])ossihilitirs 
of  manufacturing  in  S<juth  .Africa,  by  the  aid  of  electrical  power, 
several  products  of  commercial  importance  which  are  necessary  for 
the  agricultural  and  mining  industries  which  require  annually 
£2,000,000  worth  of  fertilisers,  cyanide  and  nitrates. 
The  e5s?.itia!  e'.cnj-  \ts  for  the  manufacture  of  these  materials  exist  \l•.^ 
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"South  Africi.  Estimates  are  given  for ihe  manufacture  of,  calcium  car- 
•  bide,  and  c  'aiamide  aud  derivatives  of  cyanamide,  &c.,  with  llie  cost  of 
the  electric  power  required. 

The  report  for  1915  of  the  South  African  Mining  Engineer  states 
t  hat  new  machincn-  and  i)lant  introduced  into  mines  in  th«  Union  during 
1915  were  valued  at  €i)0B.<iS2.  Among.st  the  chief  items  .were  steam 
-engines  and  com)M'  --.i|-  IKj^iO.  electric  generators  and  engines,  hoists, 
locomotives,  aiiilin^tMi ..  v<!0.143,  power  lines,:  transfoimers,.  tells,  tele- 
phones, &c.,£S0.1hU.  Amongst  the  most  important  items  -s^i" re  eleotric 
winders  for  mines  and  increases  in  the  electrical  plant  at  critral  ]'i  v.er 
stations  in  the  Eastern.  Kaud  district,  while  new  ptv.ii  lirr,,  lr;ul^■ 
-formers,  bells,  telejihones,  &c.,  to  the  value  of  £11.223  vrn-  intu  diiocl 
into  diamond  mines  in  Cape  Province^ 


FOREIGN  NOTES. 


Argentina. — The  ■  Review  of  the  River  Plate  '"  j-av's  the  Argentine 
National  Government  has  autluirised  an  expenditure  of  $198,()59.45 
m  n.  (about  £17,500)  on  the  first  sectim  of  an  electrical  installation 
at  the  Asilo  Colonia  Regional  de  Xinos  Abandonados  in  Olivera 
( Province  of  Buenos  Ajtcs). 

On  Sept.  28  the  main  power  station  of  the  f'ompania  Italo-xVrgcntina 
fit  Electricidad  was  formerly  inaugeratcd.  Till  the  fdvent  of  this  con- 
cern, says  the  "  Review  of  the  River  Plate,"  the  Compaiiia  Alemana 
Transatlantica  dc  Eleetricidad  exercised  a  viitual  monopoh'  of  the  elec- 
tric supply  industry.  The  new  company  some  time  ago  secured,  in  com- 
jietition  with  its  powerful  rival,  an  important  Government  contract  for 
the  supply  of  current  for  the  jwrt  of  the  capital.  It  is  supplying  current 
.:dso  to  about  12,000  privacc  ctnr-iurr-rs.  l::sides  having  obtained  a  sub- 
stantial participation  in  the  i  Ir  t  li,  li^jliiii  L  -' r\  I '•  lil  il.e  city  of  Eu3nos 
.\yr3?.  The  concession  was  :i|  [ mvi  I  l,y  tin  .Mm:!.  i|  il  ( 'uunc'l  on  Oct.  1, 
1912,  and  the  company,  witli  tlje  cuUaburation  id  i\!c!-srs.  Franco  Tosi. 
Pirelli  &  Co.,  and  Erown,  Boveri  &  Co.,  commenced  the  construction  worli 
at  the  end  of  1013.  '1  he  capital  invested  in  tin  company  up  to  date  is 
about  £2,0()0,000.  Ib-3r3  are  live  stations  wHch  are  both  generating  and 
transformer  stations,  the  generating  plant  consisting  of  Diesel  type  cr- 
gines.  mr.de  by  Franco  Tosi.  each  of  £00  H.p.,  each  driving  a  gOO  k\v. 
djniamo,  and  there  aro  13  such  units-=total  6,C00  kw.  The  traisiorniers 
used  aggregate  10,."0€  kw.  av.d  wcit;  mede  by  Brown,  Boveri  &  Co.,  while 
many  acc-ssoiics  were  manufaeliu'cd  in  Buenos  Ayres  by  th;  Cia  Indus- 
trial do  Mectricldad.  The  cables  were  supplied  by  Pirelli  &  Co.,  and  a 
l.-"ngth  of  744  mil.-s  has  been  laid.  The  company  has  supplied  current  for 
>-ome  time  to  1,(100  arc  lamps  for  the  municipality,  and  the  imniher  will 
poon  be  incroatcd  to^ 2,000.  Supply  to  about  1,000  arc  lamps  in  .he  port 
of  the  capitdl  was  also  commenced  recently.  At  the  main  steam  power 
station  there  arc  eight  boibrs,  using  oil  as  fuel,  ard  these  with  the  i  cono- 
mi.s'-rs,  pumps,  &c.,  v.erc  supplied  by  Franco,  Tosi,  v.hi!e  of  the  three 
0,000  kw.  turbo-generators,  two  were  made  by  Brown,  Boveri  &  Co..  ard 
t  he  Ihinl  by  Franco  Tosi.  A  tliird  iict  of  from  10,000  kw.  to  12,000  kw. 
is  to  bo  delivered  by  Brown,  Boveri  &  f,'.Q,. early  next  year.  Three-phase 
current  i.t  generate  1  by  the  turbo- ger.erators  at  5  0  cycles,  and  from 
il.COO  to  7,000  volts  between  phases.  'J'he  h.t.  switchboard  was  also 
supplied  by  Brown,  Boveri  &  Co. 

Colombia. — It  i«  stated  that  Tuniaco  municipality,  following  the 
<xim|)le  of  the  tily  of  Uuentaventniv..  piopo.ses  to  e:itabli:;ti  elee- 
trlcity  supply  works. 


France. — 'ih?  Budget  Commission  has  d/cided  to  raise  the  postal, 
telegraph  and  telephcne  rates. 

It  is  estimated  that  the  addition.il  rorripts  jvill  amount  to  £2.400,000 
stcrhng.  Telegrams  up  to  50  wi.mU  u  Ml  pay  a  supertaxof  2|d.,  ard  above 
50  words  Sd.  The  pneumatic  pi. >i  i.itr,  u  ill  be  4d.  and  7^d.  Telepliore 
rates  will  be  :  Private,  £18  yearly,  instead  of  £16;  service  flats,  £20  ; 
cafes,  hotels,  &e.,  £.32. 

Italy. — A  decree  has  been  promulgated  as  to  new  financial  measures 
estimated  to  produce  an  additional  revenue  of  200  million  lires,  or 
about  £8,000,000  per  annum.  They  include  an  increase  in  the  tax 
nn  war  |)rofits,  an  increase  in  the  tax  on  automobiles  and  a  revision 
of  the  telegraph  and  telephone  tariffs. 

Portugal. — Ccncessicns  have  been  granted  to  l-'cnhor  M.  P.  de 
Miranda  Montenegro,  of  C'astelo  de  Paiva,  for  the  u.?e  of  the  water.s 
if  the  river  Paiva,  at  two  different  points  in  the  Aveu'o  district,  for^the 
general  ion  of  electrical  energy.  Two  hydro-electric  power  stations  are 
to  le  established,  each  having  three  2,500  H.P.  turbo-generators. 

State  Electricity  Supply  in  Saxony. — The  S'axtn  Diet  recently  passed 
a  law  authorlsng  tb.c  erection  (f  a  State  monopoly  of  electricity 
supph-.  anil  lias  also  M.ted  tl.lKKi.ddd  for  this  impose. 
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Application  for  Restoration  of  Lapsed  Patent.  -Hiintalite(L;d  )lui 
applied  for  the  restoration  of  the  Patent  granted  to  Christopher  ji  r- 
vey  for  ''  Improved  incandescent  electric  lamp  and  holder  therefe^r  ' 
(No.  23979/191 1),  which  expired  Oct.  30,  1915. 

Enemy  Firms  Wound  Up.— The  Board  of  Trade  have  ordered  the 
winding  up  of  o70  businesses  eontreilled  by  alien  enemies. 

The  following  are  included  in  the  latest  list :  Rochester  Engineering 
Co.  (Ltd.),  Rochester,  Kent,  engineering  company  making  machinery  for 
cement  works  (Controller,  A.  Dangerfield,  56,  Cannon-street,  E.C.)  ;  Meyer 
&  Co.,  47,  St.  Paul's-sqi  a  e,  Binningham,  export  hardware  mechant  (Con- 
troller; J.  W.  G.  Hill,  Sun-chambers,  9,  Bennett's-hill,  Binningham): 
New  Polyphon  Supply  Co.  (Ltd.),  2,  Newman-street,  London,  W.  (Con- 
troller: J.  H.  Stevens, 6,  C!ement"s-lane,  E.G.);  Sanitas  Electrical  Co.,  61, 
New  Cavendish-street,  London,  E.C.,dea'ers  in  medical  electrical  appara- 
tus (Controller:  Jas.  Eraser,  31,  Copthall-avenue,  E.C). 

London  Street  Accidents. — The  Home  Secretary  has  prepared  a 
return  showing  the  number  of  deaths,  persons  irijured,  and.  the 
number  of  aceiel.cnts  Icnown  to  the  police  to  have  Ijcen  caused  by 
tramcars,  motor-omnibuses  and  other  motor  vehicles  in  the  Metro 
politan  Police  District  in  I9I4  and  1915  and  up  to  the  end  of  October 
in  191(i.  The  tratncar  and  motor-omnibus  figures  are  : — 
TR,\Mf,vn;>. 


Killed 

Injured. 

Accidents. 

1914    

37 

3,171 

5,254 

1915 

86 

4,001 

6,142 

1916    :.:. 

63 

3,085 

4,594 

MOTOI 

OmxibuSe><. 

Killed. 

Injurcel. 

Ace  ejcnts 

1911     

US 

3,007 

6,251 

1 9 1 .") 

|."i4 

LSUI 

1,981 

19111    

1.-!.-. 

3,394 

TENDERS    INVITED. 


steam  Turbines,  &.c. 

Si'.si>Ki<t.ANr.  Corporation  invite  tenders  for  the  inslallalion 
of  a  Steam  Turbine,  Alternator  and  (Vnden.sing  Plant  at  their 
Hyll<jnrond  electricity  works.  Sp<  cilicalion  and  forms  of 
lender  may  be  obtained  from  the  general  manager,  Mr.  .Alfred 
S.  Hlaekman,  nnel  tonelerh,  addieHHcd  to  the  Chairman  of  the 
Kleclrieity  Coniniitlee,  Town  Hall,  Sunderland,  must  lie  deli- 
vered at  the  i.nfjie-  of  the  town  clerk,  Mr,  Menry  Craven,  Town 
Hull,  Sunderlan.l,  by  lirMl  post  Saturday,  Dec."  9.  See  iilm  iiii 
fiilrirlixi,„i„l. 

Telegraph  and  Telephone  Material.  \g.\ 

Ten'liTM  an-  re.piire  d  by  Itec.  13  for  (he  supply  and  delivi  ly  to 
Iho  I'(ist.ma.stkh-(;k.skiui.'.s  I)ki-T.,  Stale  of'  (^uieiislnpi'l,  of 
CapH  and  l^unpH  fe.r  Switchboard  (k,  licdule  388),  Covered  W  ire 
(Hchedule  393),  and  IJiiielerH,  SleovoH  and  TafieH  (Kchodule  ;{9«)  : 
and  by  .Ian.  10  for  CordM(Htore'Hclicdulc.'J89),  Switchboard  Paris 
and  aceeKHorieH  (Hchedule  ;i92),'MenHiirin(<  InHtniinentH  (hcIk  dull' 
."(0(1),  and  Telegraph  ln.i(riimcii(H  (Kcludule  397).  Temlir 
formH,  Hpieilientioii,  «Ve.,  from  (lie  Coniiniiiiwealth  Ollii  h,  72, 
Vietorla-iitreel,  I>oiidiiii.  S.W.     Sre  nho  <ni  mli-rrlinemi'iil. 


Telephone  and  Telegraph  Material,  Stores.  &.c. 

Tenders  are  invited   up  to   Dec.   22  for  the  supply  to  the 

Au.sTKALiAN     CoMMeiNWHAi.Tii     Postmaster-Goiiorars     Dept., 

State  of  W.  Australia,  at   the  Telegraph  Oiriee,  Kucla,  of   340 

Ai'ciiiiiiilalors,  wit  b  as.soeiated  apjiaratus,  as  por  schedule  No.  492, 

Turbo-Alternator  and  Condensing  Plant. 

Di'itiiAN  Cor])or,ition  want  teiuli'i's  by  II  a.m.  dan.  3  for  a 
3,tKM)  kw.  Sle'aiu  Tiirboalleriiator  aiiel  Condensing  J'laiit. 
Specilieation  (No.  S.238)  from   liorough   lOlee-trieal  Engineer. 

Motor-Generator,  &c. 

Dii.NKDiN  (N.Z.)  CoMiiiil  reipiire  liMiilerN  by  5  ii.m.  Jan.  24 
for   the   supply   of   a   Motor-Generator,   with    Aicessories   aiiel 
SparcH.     Spienfii.atioii  may  be  seen  at   tbe    ollice   of  the  City 
l';i(itrieal  Kngini-er. 
Oil  En;in3,  Generator,  &c. 

The  Deputy  PoHtiiiaHler-Geiier'al.  .Sydney  (N.S.\V.\  reipiires 
tenders  by  I 'i  c.  hi  for  the  su|iply  iiud  ereetii  n  at  the  Tele'grapli 
Olliie,  Akmiiiai.h  (N.S.VV.),  of  an  Oil  I'lngliie  and  (ienerator. 
Switebbiinrd  and  Aiiiinnilalors.  (Sibedule  No.  ICISa  N.S.W. ) 
Spi  eiliiatioiiK  from  the   l'e|iiily   I'oslmaHler  ( Ji'iieral,  Syiliiey. 
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Diesel  Engines,  Dynamos,  &c. 

Tlie  Deimitmont  of  Sanitaiv  Woi'lts.  Hi'ENOS  Ayres,  requires 
teiulers  l)y  Deo.  1 1  for  tlie  supply  <  f  lluve  luiits  each,  consisting 
of  a  Cruile  Oil  Diesel  type  Motor  with  Dynamo  and  Switchboards 
and  Aeeossories. 

Motors,  &c. 

Cape  Towtj  (S.  Africa)  Corixinitit n  rciiinn-  lenders  by  wnn 
Jan    5  for  supply   of   Electric   Motors  and   .Starting   Panels. 
S|)ecilication,  &e.,  from  the  Electricity  J)epartment. 
Meters,  Time-Switches,  &c. 

JoHAXXE.SBinu  (Transvaal)  Corporation  require  tenders  by 
notn   Dec.   9  for  supply  of    1,427    House   Service  Electricity 
meters,  7  Switchboard  meters  and  100  Time  Switches  (specifica- 
tion 104).     Forms  of  tender  f  om  the  JIun'cipal  Offices. 
Tramcar  Materials,  &c. 

JoHANNEsBiiu:  Corporation  require  tenders  by  nocn  Jan.  3 
for   Iron   Axles  and  Bushes  (contract  l(>:f).  Specifications,  &c., 
from  the  Municipal  Offices  (Room  53). 
Pressure  Regulators. 

Johannesburg  Corporaticn  require  tenders  by  norn  Deo.  iO 
for  Automatic  Pressure  Rcgu'atcrs  for  a.c.  Turbo-generators. 
Specification  from  Municipal  Offices  (Room  53),  Johannesburg. 
Electric  Crane  and  Coal  Transporter  Plant. 

Tlic  X.S.W.  Railway  and  Tramway  Department  rcqi:ire 
tenders  by  Jan.  3  for  a  oO-ton  Electric  Overhead  Travelling 
Crane  for  Zarra-strcet  po\\'er  house,  Newcajitle  (X.S.W.). 
Sijecification  (No.  474)  from  the  Electrical  Engineer,  Gl,  Hunter- 
street,  Sydney. 

Tenders  are  invited  for  the  supply,  delivery  and  erection  in 
Melbourne,  of  a  Coal  Transporter  Plant  of  the  travelling  tower 
tyqie  and  electrically  operated.  Tender  form  with  specification 
can  be  obtained  from  the  agents  for  the  Melbourne  City  Council, 
Messrs.  Mcllwraith,  McEacham  &  Co.  Ppty.  (Ltd.),  Billiter- 
square-buildings,  London,  E.G.  Tenders  by  noon  Dec.  IL 
Electrical  Fittirgs,  &c. 

Messrs.  \\'alter  Scott  (Ltd. ),  Trimdon  Grange  Colliery,  co. 
Durham,  require  tenders  by  Dec.  3  for  six  months'  sup|)lv  of 
Electrical  F'ittnTs,  Iron,  Steel,  Castings,  &c.      Forms  of  tender 
from  the  Storekeeper. 
Electricity  Supply  Concession. 

Extension  of  Time. — The  time  for  sending  in  tenders  for  Gene- 
rating and  Sujiplyuig  Electrical  Energy  for  Lighting  and  Power 
in  St.  George  (Grenada)  and  its  suburbs  is  extended  to  Dec.  31. 
Particulars  from  Colonial  Secretary,  Girenada  (British  W.  Indies). 


TENDERS  RECEIVED  AND  ACCEPTED    ^ 


Bkthn.al  (Jreen  (Lonim)N).— -riie  Cuardiaiis  have  accepted  the 
lender  of  Popes'  Electric  Lamp  Co.  for  the  supply_of  l.OOlt  electric 
lamps  at  Is.  3Jd  each. 

London  County  Council —The  Asylums  Committee  has  ac- 
cepted the  tender  of  Pojjc's  Electric  Lamp  Co.  for  electric  lamps  for 
all  asylums  for  five  months  at  £156.  Is. 

Melbourne  (Victoria).— The  City  Council  has  accepted  the 
tenders  of  Johnson  &  Philli()s  for  msulatcd  cable,  £7,628,  and  British. 
Insulated  &  Helsby  Cables  for  bare  copper  cables,  £1,626. 

Johanne.sburo  (Transvaal). — The  following  tenders  have  been 
accepted  by   h  '.  Town  Council  :  — 

Telegraph  Mfg.  Co.,  10,000  lb.  braided  copper  wire,[£912,  and  10  miles 
underwriters'  wire,  £1.800  ;  Griffin  Engineering  Co.,  10,000  Kdison. 
metal  tilamciit  tracfioii  lamps,  £333.  6s.  8d.  ;  Sykcs  &  Co.,  six  150  k.v.a. 
Buniaiid  Iraiififoniicrs.  t!)(JO,  and  .spares,  £47. 

Cjmmonwealth  Contracts.— The  following  tenders  have  been 
accepted  by  the  Australian  Government  departments  : — 

Poslinrmler-G'eneraV s  ])ept.,  Addaide. — Unbehamn  &  .Jolmstone,  2C0' 
accumulator  cells  (specification  287a),  £081.  8s.  ;  Edison  &  Swan  U. 
Elec.  Light  Co.,  apparatus  for  telegraph  power  board  (specification  573), 
£124.  8s.  6d. 

Postmnsler-GeneraV s  Dept.,  Brisbane. — -Edison  &  Swan  Electric  Co, 
power  board  for  G.P.O.  Brisbane,  £152.  10s.  ;  Warburton,  Franki  (Ltd.), 
300  80  ampere-hour  accumulators,  £518. 

Poslni'ister-Gencral's  Dept,,  Perth, — Moreland  Metal  Co.,  scrap  bare 
copper  wire  (about  5^  tons),  £88  per  ton  ;  A.  W.  Bobbie  &  Co.,  5  tons 
ditto,  £95  per  ton. 

Department  of  Defence,  Melbourne. — Edison  Swan  Elec.  Co..  e'.ec.  light 
globes,  £189.  17s. 

Public  Works  Dept.,  N.S.  W. — Strachan,  Murray  &  Shannon,  four  5ton 
elec.  travelling  cranes,  £4,260. 

Victorian  Railway  Commissioners. — Thompson  &  Co.,  railway  and  elec- 
tric tramway  cros.«ing  for  Whitehorsc-road,  Deepdene,  £140.  5s.  ;  W. 
Lucy  &  Co.,  fuse  distribution  boxes  and  fuses  for  electrical  equipment  of 
Ballarat  and  Bendigo  Workshops,  during  five  years,  at  rates  ;  Electric 
Construction  Co.,  motor-generator  set  (5kw.)  for  battery  charging  of 
baggage  trucks,  £195.  and  switchboard  and  connections  for  single-phasfr 
motor  drive,  £233.  10s.  ;  Edison  Swan  E!ec.  Co.,  six  months'  supplj'  of 
incandesce.it  elec.  lamps,  at  rates  ;  Gibson,  Battle  &  Co.,  plant  for 
impregnating  elec.  apparatus  with  insulating  varnishes,  &c.,  £2,234; 
R.  W.  Cameron  &  Co.,  transformers  during  five  years  at  rates. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 


Gravesend. — The  accounts  of  the  electricity  department  for  the 
year  ended  March  31  show  total  capital  expenditure  on  the  Gravcstnd 
undertaking  £87,527  (increase  £3,107),  of  which  £55,487  is  out- 
stand'nj. 

Revenue  was  £16,922,  and  workirg  cxpcrditurc  and  special  charges 
amounted  to  £11, .561  (against  £7,727),  leaving  gross  profit  £5,361 
(£.5,571).  Interest  rc-juircd  £2,219,  ard  repayment  of  loars  £3,5£0,  the 
net  icnilt  being  a  deficit  of  £595  (compared  with  a  profit  of  £827).  On 
the  Northfleet  extension  the  capital  e.xpcrditure  is  £12,947  (increafe 
£383),  of  which  £9.493  is  outstar.ding.  Revenue  was  £3,348  (compared 
with  £1,709),  total  cost  £3,035  (£994),  gross  profit  £:;03  (£715).  Interest 
required  £454  (£309),  aid  rtpxvmentof  loans  £352  (£339),  ard  the  net 
deficit  was  £703.  Units  generated  -Here  3,  £0,557  and  sold  2,194,019. 
Total  maximum  supply  demanded  was  1,150  kw. 

Mr.  C.  F.  Mclnrcs  (borough  electrical  engineer)  .says  in  his  report  the 
charges  for  current  are  temporarily  increated  by  25  per  cent.  When  feel 
is  down  to  2.").«.  |  cr  ton  the  increa.'c  will  be  reduced  to  10  per  cent.,  ai  d 
when  fuel  is  down  to  20s.  the  increase  will  be  disconlinccd.  The  yerr 
dealt  with  by  tlic  accounts  is  the  first  since  lS04in  which  there  has  been  a 
net  deficit  (£1.29S),  in  consequence  of  increased  cost  of  fuel  and  loss  of 
revenue  due  to  lighting  restrictions.  Averagf  cost  of  fuel  was  29s., 
conipaicd  with  IKs.  3d.  per  ton. 

Greenock. — The  accounts  of  the  electricity  supjily  department  for 
the  year  ended  June  30  sliow  gross  capital  expenditure  £3()6,8y7 
(increas.?  £3(>,787),  of  which  £83,920  has  been  repaid  from  revenue. 

Revenue  was  £85,650  (compared  with  £02,705  in  picvious  year),  and 
working  costs  were  £52,612  (£:!0,587),  leaving  gross  profi"t  £33.037 
(£33,117).     Interest  and  special  expcndituro  roquiicd  £10,160  (£9,298) 


a-id  sinking  fund  and  depreciation  £l.'),87y  (£12.421).  leaving  net  profit 
£6,998  (£9.447).  The  reserve  fund  now  amounts  to  £32,377  (£24,635). 
Coal  and  other  fuel  cost  0-373d.  (0-273d.)  per  unit  sold,  total  works  costs 
were  0-505d.  (0-372d.),  and  total  costs,  exclusive  of  capita!  charges,  were 
0-659d.  (0o20d  ).  Maximum  load  was  7,480  kw.  (0,042  kw.)  and  load- 
factor  28-99  (26-84)  per  cent.  Units  generated  were  23.235.816 
(16,881,777)  and  sold  19,001,464  (14,207,575).  The  number  of  con- 
sumers inci-eased  from  1,740  to  1.889. 

Mr.  F.  H.  Whvsall  (i:hief  engineer  and  manager)  says  in  his  report  a 
coal  clause  was  introduced  m  some  of  the  large  power  agreements,  and  a 
10  per  cent,  advance  was  made  in  the  rates  to  other  large  ccnsuraers,  but 
ordinary  rates  to  small  consumers  were  not  increased.  The  average  cost 
of  coal  was  4s.  7d.  i)er  ton  more  than  in  the  previous  year  and  the  in- 
creased cost  of  fuel  was  £7.917.  Units  geiierated  from  the  destructor 
steam  were  1.100,085  (4-7  per  cent,  of  the  output  of  tiio  power  station). 
16,314  tons  of  refuse  wore  burned,  giving  70  imits  of  electrical  energy  per 
ton.  The  new  5.000  kw.  Wcstinghouse  turbo-generator  was  started  u)> 
early  in  the  .year,  and  the  a.c.  generating  machinery  now  aniomits  to 
14.000  kw.  The  publicity  work  has  practically  been  .suspended  owuig 
to  the  war.  but  a  largo  business  was  done  in  radiators,  kettles,  irons.  &i'. 

Ipswich. — The  accounts  of  the  electricity  supply  department 
for  the  year  (ndcd  March  31  show  gross  capital  expenditure  £150,029 
(increase  £3,023),  of  which  £36.409  has  been  repaid- 

Rovenue  was  £33,969  (compared  with  £22,886  in  previous  year),  and 
working  expenses  were  £23.030  (£17,285).  Literest  required  £4.838 
(£4.272),  instahnent  of  loan  £11,787  (£5.7S6),  war -service  allowances  £378 
(£199),  and  contributions  for  capital  outlay  £1,022  (£1.199).  £2,100  is 
being  taken  from  the  rates  to  cover  the  net  deficit  of  £2.086  (including  the 
£1,022  spent  on  capital  works).  Units  generated  were  4,619  209 
(3,541, .52.5)  andsold3,734,I.58(2,966.9(>8).  Maximum  load  was  1.475kw. 
(1,400  kw.)  for  lighting  and  powor,  and  424  kw.  (445  kw.)  for  traction. 

Mr.  Frank  Ayton,  engineer  and  manager,  says  in  his  report,  the  re. 
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venue  from  power  and  traction  was  greater  by  25  per  cent,  than  that  from 
revenue  for  lighting.  The  demand  for  power  (excluding  traction)  in- 
creased by  54  per  cent.  In  the  eastern  district  many  more  consumers 
•could  probably  have  been  obtained  if  they  could  have  been  offered  the 
rental  wiring  system  but  the  L.G.  Board  has  prohibted  such  expendi- 
ture during  the  war, except  out  of  revenue.  Tenders  were  obtained,  and, 
Fraser  &  Chalmers"  tender  was  accepted  in  Februarj',  1915.  for  coal 
handling  plant,  the  L.G.  Board  sanctioned  the  work  in  the  autumn  and 
it  was  only  half-way  towards  completion  at  March,  1916.  The  high  cost 
of  coal  per  unit  {0-613d.)  was  due  to  the  use  of  coal  which  had  deterio- 
Tated  through  weathering,  and  also  coal  with  high  ash  content.  It 
points  to  want  of  care  at  the  collieries,  and  Mr.  Ayton  says  the  Committee 
on  Coal  Saving  would  be  better  employed  looking  into  the  working  of  the 
collieries  than  adjuring  electric  supply  imdertakings  to  reduce  their 
■consumption  by  methods  which  will  not  produce  the  result  aimed  at. 
There  are  now  four  electric  vehicles,  including  one  owned  by  the  depart- 
ment, running  in  the  town,  and  another  is  on  order.  This  new  outlet 
ior  sa!e  of  current  is  verj'  profitable. 

The  tramway  accounts  show  total  capital  expenditure  £115,675  (no 
increase),  of  which  £22,928  has  been  repaid  or  provided  for  repavment. 
Revenue  was  £28,286  (£23,288),  working  expenses  were  £19,178  (£19,289), 
war  allowances  £586  (£236) ;  interest  required  £3.490  (£3  660),  and  instal- 
ment of  loan  £2,274  (£2,206),  the  net  balance  being  £2,756  (compared 
with  a  deficit  of  £2,104  last  year).  Average  total  revenue  per  car-mile 
was  10-947d.  (8-705d.),  and  working  expenses,  including  ix)wer,  were 
7422d.  (7-210d.).  Passengers  carried  wei»  6,798,589  (5,610,332),  car- 
miles  run  620,115  (642,092),  and  units  used  686,328  (670,809)— 1  107 
(1-045)  per  car-mile.  Parts  of  the  track  (Mr.  Ayton  says)  are  badly  in 
need  of  re-laying,  but  it  is  nearly  impossible  to  get  new  rails  rolled  at 
^iresent. 

Wallasey. — The  accounts  of  the  tramwa\-s  department  for  the  year 
endefi  March  .'51  .show  total  capital  exjienditure  £233,440  (increase 
£11,412),  of  which  £47,920  has  been  repaid  or  placed  in  sinking  fund, 
while  £71,398  has  been  applied  to  reduction  of  rates. 

Revenue  was  £66,320  (compared  with  £64,505  in  previous  year), 
working  expenses  £44,568  (£42,454),  including  war  allowances  and  bonus, 
interest  required  £5,769,  sinking  fund  £4,093,  and  instalments  of  loans 
£1,065,  and  £8,460  has  been  contributed  in  aid  of  rates,  leaving  a  credit 
balance  of  £1,938.  Average  total  revenue  per  car-mi!e  was  12-92d.,  and 
working  oxpeuEes,  including  power,  were  801d.  Passengers  carried 
14,306,621  (compared  with  13,555,876),  car-miles  run  1,231,469 
(1,284,938),  and  units  used  1,871,058  (-^1-52  per  car-mile). 


COMPANIES'  MEETINGS  AND   REPORTS. 


Amazon  Telegraph  Company  (Ltd.) 

ihc  iwcnty-hccor.d  annual  tici-.eral  meeting  was  he'd  at  42,  Old  Broad 
f^trcct,  E.C.,  on  Tuesday,  Mr.  Chakles  Woodbyse  PaeiSh  (chairman  of 
the  company)  presiding. 

The  fSECKETARY  (.Mr.  M.  S.  Munns)  having  read  the  notice  con- 
vening the  meeting  and  the  report  of  the  Auditors, 

Thii  CHAIRMAN  said  :  Gentlemen,  I  have  received  a  letter  from 
our  colleague.  Major  Quiltcr,  who  has  asked  me  to  cxpi:ess  his  regret 
to  the  NhareholdcrH  that  ho  is  unable  to  attend  the  meeting  to-day,  but 
lii«  military  duties  have  called  him  away,  and  it  is  absolutely  impossible 
for  him  to  t,e  with  us  on  this  occasion.  Before  commencing  our  business, 
I  wihh  to  refer  to  the  great  loss  wo  have  sustained  in  the  sudden  death  of 
-Mr.  George  Keith,  our  Chairman  ar.d  managing  director.  It  is  nearly  20 
yearn  a^o  that  Mr.  Keith  was  elected  a  director  of  this  company,  becoming 
in  1902  its  chairman  and  managing  director,  ar.d  since  then  he  has  most 
ably  directed  t,ur  business.  Ho  possestcd  very  special  qualifications  for 
th<)  rcHponhilile  ixmt  which  he  held,  for  he  had  very  considerable  technical 
knowledge,  ai.il  his  long  residence  abrotd  as  general  manager  of  the  Cuba 
Submiirinc  'J'-lcgniph  (Jo.  hiid  well  accustomed  him  to  all  the  engineering 
nrd  other  diniculties  connected  with  cable  companies  in  foreign  lai.ds. 
HIb  remarkable  pilicncc  or.d  jXirBcverance  were  invaluable  in  the  conduct 
<.f  our  buHiiienx,  ar.d  we  greatly  regret  his  loss.  I  would  ask  you  to  join 
with  your  board  in  ofTering  Mm.  Keith  and  her  family  our  deep  sympathy 
in  the  very  heavy  lews  they  have  sustained. 

1  hive  MOW  to  Hubmit  for  your  approval  the  report  and  accounts  for 
(he  yoar  ended  .June  ,'JO  hiMt,  which,  1  am  pleased  to  say,  are  somewhat 
bettor  thin  Ihote  we  were  able  to  place  before  you  at  our  last  meeting. 
An  you  may  remember,  there  was  a  serious  falling  oil  in  the  Amazon 
rubber  crop  during  the  past  two  years,  but  this  year,  1  am  glad  to  say, 
there  huM  i,ii-n  a  slight  improvement,  the  amount  of  rubbir  produced 
being  1,36.1  tons  more  than  in  the  preceding  year.  There  have  also  been 
^cAtnr  lluetiiivlionH  in  the  price  of  I  ho  comincdity  this  year,  which  have 
tended  to  inirenie  our  buitinewH.  Our  IraOic  receipts  show  an  incriMise 
of  £.1,740,  dun  to  an  improvement  in  business  during  the  fecoiid  half  of 
our  linaneial  year,  ond  to  nn  increatc  of  10  ]ht  cent,  in  our  local  rales, 
which  automat  it  ally  came  into  force  on  April  1  last,  owing  to  thi'  (all 
in  the  trallii'  during  the  year  l9|/>.  The  total  revenue,  including  sub- 
niily,  inlereil  and  transfer  lei«.  amounts  to  £61,087,  or  £3,654  more  than 
it  wn»  InHt  ve.ir.  The  ih|,.iim  ,  nl  „trilions  show  a  decrenre  of  £i,L'01 
|«rt  of  which  is  due  to  tin-  lower  rati  >  i.f  ex<'h'>nKeiii  force  during  the  venr. 
i'lin  total  ex|ionseii  in  the  m  ■inteniMx  r-  of  cables  amounted  to  £14,8011,  ns 
uKainst  £IH,H|H  lant  y.^ir,  "h'.v.«n'  i  he  n»ti»fa<tory  decreai-e  of  £2, 229. 
(Il  the«e  extM^nseH  tho  "  \  il.io^'  .)i.,»b  a  reduction  of  £2,9.35.  largely 
owing  to  a  {Hjrtion  of  the  co-,1  of  extensive  repairs  having  been  provided 


for  in  last  year's  accounts  ;  the  expenses  of  the  "  Ramos  "  are  also 
slightly  reduced,  as,  fortunately,  she  is  able  to  burn  wood  instead  of  coal 
for  steaming  down  river,  otherwise  her  expenses  would  have  been  con- 
siderably increased,  as  coal  on  the  Amazon  is  now  at  famine  prices  ; 
but,  on  the  other  hand,  cable  used  for  repairs  shows  an  increase  of  £1,344, 
due  to  a  larger  number  of  breaks,  &c.  The  aggregate  of  the  other 
charges  in  the  revenue  account  comes  out  £198  more  than  last  year  ; 
and  altogether,  the  working  expenses  amount  to  £31,707,  or  £3,232  less 
than  in  the  previous  year,  which  I  consider  a  very  gocd  result,  due  largely 
to  the  careful  mannerin  which  all  local  expenses  have  been  watched  and 
kept  in  hand.  The  results,  therefore,  show  that  while  our  receipts  are 
£61,587,  or  £3,654  more  than  last  year,  our  expenditure  was  only  £31,707, 
or  £3,232  less  than  last  year,  so  we  have  an  actual  improvement  of 
£6,886,  or  a  gross  profit  of  £29,880,  as  against  £22,994.  From  the 
£29,880  we  have  provided  £13,255  for  debenture  interest  and  £9,578  for 
debcntiu-e  sinking  fund,  leaving  a  balance  of  £7,047,  aid  from  this  amount 
we  have  the  pleasure  of  proposing  a  dividend  of  3  per  cent.,  less  income 
tax,  and  adding  £859  to  the  balance  carried  forward  from  last  year, 
thus  proving  the  correctness  of  Mr.  Keith's  forecast,  when  he  told  us  last 
November  that  he  hoped  for  some  "  increa.sed  activity  and  better  busi- 
ness on  the  Amazon."  As  regards  the  current  year,  our  traffic  rece  pts 
up  to  the  present  are  a  little  higher  than  they  were  at  this  time  last  year. 
The  rubber  crop  is  expected  to  again  show  an  increase,  and,  provided  the 
growers  have  the  advantage  of  a  low  rate  of  exchange  ar.d  the  Brazilian 
Government  do  not  further  increase  their  duties  ar.d  taxes,  which  are 
already  so  excessive  as  to  seriously  interfere  with  the  proper  development 
of  the  industry,  the  prospects  on  the  Amf  zon  appear  somewhat  brighter 
than  of  late.  I  think,  gentlemen,  that  one  of  the  most  responsible  duties 
which  fall  upon  a  board  of  directors  is  the  filling  up  of  any  casual  vacancy 
arising  from  death  or  otherwise,  ar.d  when  that  vacancy  occurs  from  such 
a  loss  as  we  have  sustained  in  the  c'eath  of  Mr.  Keith,  the  difficulty  is 
certainly  increased.  But  I  am  pleased  to  tell  you  that,  after  careful 
consideration,  we  have  satisfactorily  overcome  oiu'  an.xiety  by  electing 
Mr.  Nosworthy  as  a  director  and  have  appointed  lam  our  managing 
director.  Mr.  Nosworthy  joined  our  staff  in  Brazil  in  1897,  which, 
curiously,  was  the  same  year  as  that  in  which  Mr.  Keith  was  elected  as  a 
director,  and  in  1904  he  became  oiu'  general  manager.  He  has  had,  of 
course,  the  entire  control  of  the  local  business  on  the  Amazon,  and  he  has 
had  the  responsibility  not  only  of  siuveying  for  new  cables,  but  of  laying 
them,  as  well  as  directing  the  repairing  ships,  and  1  may  safely  say  there  is 
nothing  about  our  business  cr  cables  whi^h  he  does  not  know.  He, 
therefore,  brings  to  our  board  most  valuab'e  knowledge  and  experience, 
and  I  am  sure  you  will  join  us  in  giving  him  a  hearty  welcome  after  his 
long  services  on  the  Amazon.  I  propose  that  the  report  of  the  directors 
and  statement  of  accounts  to  June  30,  1916,  be  approved  and  adopted. 

Mr.  E.  B.  ELLICE  CLARK  seconded  the  resolution. 

Mr.  F.  E.  NOSWORTHY  said  it  is  unnecessary  for  me  so  refer  as  much 
length  to  the  early  years  of  the  company — how  the  first  cable  worked  a 
very  short  time  before  parts  of  it  became  interrupted  ;  how  half  of  its 
length  had  to  be  relaid  about  18  months  afterwards,  and  how  this  new 
cable  was  also  subject  to  frequent  interruption.  All  this  is  ancient 
history,  but  the  experience  gained  during  tho.'C  years  enabled  us  to  over 
come  many  of  the  difficulties  encountered,  with  the  result  that  todaj' we  , 
maintain  a  very  gocd  service.  In  1906  the  uppermost  section,  some  76 
miles  in  length,  which  was  most  subject  to  interruption,  was  duplicated  ; 
this  improved  the  service  very  much,  as  it  was  rare  for  both  sections  to 
be  interrupted  simultaneously.  It  became  evident  that  the  only  means 
by  which  we  cou'd  give  a  satisfactory  service  was  by  hvving  two  cables 
the  whole  of  the  way  between  Para  and  Manaos,  aiid  in  1907  Mr.  Keith, 
the  lato  chairman  and  managing  director,  instructed  me  to  make  sur- 
veys with  the  object  of  finding,  if  possible,  a  new  route  entirely  ajrerf 
from  the  main  river,  or  as  near  so  as  could  be.  Two  years  were  s|«'nt  on 
this  survey,  ard  in  the  end  a  suitable  route  was  found.  The  new  cable 
has  a  length  of  1,094  miles,  of  which  only  146  miles  is  in  the  main  river,  the 
remainder  being  laid  in  lakes  and  small  rivers  where  there  is  shallow 
water,  perfect  bottom,  and  next  to  no  eiu-rent.  To  make  connection 
between  some  of  those  rivers  it  was  necessary  to  lay  some  28  miles  of 
ur.dergroimd  cable,  mostly  through  virgin  forest.  The  laying  of  the 
duplicate  cable  was  commenced  in  December,  1909,  ard  completed  in 
February,  191 1.  It  may  seem  a  long  time  for  laying  1,000  miles  of  cable, 
but  when  I  say  that  in  some  of  the  back  waters  we  only  progressed  half  a 
mile  or  less  a  day  it  will  be  realised  there  were  many  obstacles  to  over- 
come. Many  of  these  streams  were  never  uted,  except,  j'orhaps,  by 
canoes, ard  hud  become complc^tely  blocked  with  floating islards, through 
which  we  had  to  cut  our  way  and  haul  through  with  ropes,  small  barges 
and  ships'  boats  being  used  to  carry  the  cable.  Since  the  comp'etion 
of  this  cable  it  has  been  interrupted  on  28  occasions.  Of  this  total,  fi\e 
have  been  due  to  damage  by  natives,  live  oceurrcxl  in  the  cable  of  the 
19011  upper  section  duplication,  part  of  which  was  incorporated  in  the 
main  duplication  ;  coni-e>qiieiilly,  there  have  only  been  18  breaks  in  tlii> 
1910  duplication,  that  is,  18  bivuks  in  a  period  c")f  six  years,  which  is  an 
excei-dingly  small  average,  so  I  think  the  route  selected  may  be  con- 
sidered successful.  At  the  present  time  it  is  very  rare  for  through  coin- 
munication  to  be  interrupted,  and  an  excellent  fervice  is  leing  main- 
tained. As  regards  our  pr<i>-|.Mts  in  the  future,  1  think  we  may  safely 
consider  we  have  left  the  woisl  lime  behii  d  us.  Rubber,  which  is  the 
principal  pn.duct  of  the  district  ierv<d  by  our  cables,  stai  ds  at  a  jirice, 
ar.d  si'emH  likely  to  do  so  for  hoiiw  time  to  come,  which  is  remunerative  to 
both  collect ors' and  merchiiils,  Holh  the  Para  and  Amazonas  Stiile 
Governments,  recognising  that  if  they  are  to  compete  with  Ei  stern 
riiblier,  the  eiist  of  prcdiietioii  imn.t  le  rcKluced,  are  encouraging  agri- 
culture with  tl.e  object  of  pri  diieing  the  neciwsaries  of  life  locally,  inslei  d 
of  importing  at  high  cost.     Cultivation  of  eoeoa  is  also  Icing  encourny  d 


THE  ELECTRICIAN,  DECEMBER  1,  1916. 


302 


iig«iii.  li'ivini;  Icon  iu't;!cfU il  iluriiif;  tlu'  tinuis  whon  rubier  was  fptohing 
:kucU  high  prices.  Brazil  Ki'iieriUly  ajipears  to  l;e  making  some  recovery 
from  the  financial  crisis  wliicli  coninicneed  before,  but  was  doubtless 
aggravated  by,  the  Kuropean  War.  1  think  we  may  safely  look  forward 
to  improving  conditions  in  that  part  of  the  world,  ar.d  that  this  company 
will  share  in  them. 

The  resolution  was  then  carried  unanimously,  ard  a  dividend  of  3  per 
<-cnt.  on  the  slinrc  capital,  as  recommended  by  the  directors,  was  de- 
clared . 

Mr.  Ellice-t'lark  was  re-elected  a  director,  an<l  Me.ssrs.  Welton,  Jones  & 
<'o.,  chartered  accountants,  were  re-a'.ected  atd.tors,  a  vote  of  thanks  to 
the  chairman  and  directors  and  to  the  staff  abroad  terminating  the 
jjioceedings. 

AMALGAMATED  ZINC  (DE  BAVAYS  (LTD.)— In  the  report  for  the  past 
half  year  it  is  stated  that  experts  conducting  the  electrolytic  investiga- 
tions have  reported  that  the  project  is  commercially  .i^ound,  with  power 
available  at  priic  at  wliieh  horse-power  secured  from  the  hydroelectric 
■department  of  Tasmania  (£2  per  horse-power  per  year).  First  unit  will 
have  a  capacity  of  10-11  tons  of  electiolytic  zinc  daily,  and  will  utilise 
4,000  H.p.  The  unit  will  demonstrate  the  commercial  soundness  of  the 
undertaking  under  local  conditions  before  the  erection  of  a  larger  in- 
stallation is  proceeded  with.  A  separate  organisation  entitled  Electro- 
lytic Zinc  Co.  has  been  established  to  handle  this  project,  with  a  capital 
o"f  £1.000,000  in  £1  shares,  of  which  this  company  holds  100,000  shares. 
The  directors  are  of  the  opinion  that  the  consolidation  of  zinc  producing 
interests  of  the  Broken  Hill  Companies  under  the  Zine  Producers' 
Association  will  prove  of  substantial  benefit  from  a  national  as  well  as  a 
■commercial  point  of  view. 

CASTNER-KELLNER  ALKAU  CO.  (LTD.)— The  report  states  that  no 
accounts  can  l;e  submitted  for  the  year  ended  Sept.  30,  as  the  directors 
are  not  able  to  estimate  the  liability  of  the  company  for  "  excess  profits  " 
tax.  The  amount  payable  for  the  previous  financial  year  has  not  yet 
been  fettled.  The  directors  announce  that  the  profits  have  exceeded 
those  of  the  previous  year,  and  that  the  business,  though  carried  on  under 
considerable  difficulties,  is  proceeding  satisfactorily.  As  soon  as  the 
amount  payable  for  "  e.xcess  profits  "  has  been  ascertained  the  directors 
propose  to  submit  the  accounts,  and  suggest  that  the  meeting  convened 
for  Nov.  30,  after  formal  business  has  lieen  transacted,  should  be  ad- 
joiu'ned.  The  auditors  think  the  profits  are  sufficient  to  warrant  a  final 
<li  vidend  of  £13  per  cent,  he  declared,  which,  with  the  interim  dividend  of 
£9  .per  cent,  paid  in  May,  makes  £22  per  cent,  for  the  year.  The  usual 
sum  of  £5,000  has  been  paiel  to  the  trustees  for  the  debentm-e  stock- 
holders for  the  sinking  fund,  and  the  debenture  debt  is  now  reduced  from 
£250,000  to  £172,099.  During  the  vcar  the  capital  of  the  company  was 
increased  to  £1,000,000  by  the  creation  of  250,000  shares  of  £1  each, 
issued  as  fully  paid  to  Messrs.  Brunner,  Mond  &  Co.  in  exchange  for 
200,000  shares  of  the  latter  company. 

CONSOLIDATED  SIGNAL  CO.  (LTD.)— Mr.  S.  P.  Wood,  who  presided  at 
the  meeting  last  week,  said  that  the  subsidiaiy  companies  were  distri- 
buting £1-1:,347  in  dividends,  and  the  company's  share  was  £14,CC0. 
After  bringing  into  account  suneliy  other  dividends  and  interest  received, 
and  paying  expenses,  the  profit  was  £l-t,169,  which,  added  to  the  amoimt 
bro-ught  forward,  made  a  total  of  £19.C45.  The  interim  dividend  ab- 
sorbed £5,461.  They  proposed  to  pay  the  balance  of  the  preference 
flividend  and  a  dividend  on  the  ordinary  shares  of  6d.  per  share.  Their 
relations  with  Government  Departments  were  most  excellent,  and  the 
rejiutation  acquired  for  good  work  and  fair  dealing  wouM  without  doubt 
e.isure  to  them  a  continuation  of  orders  so  long  as  labour  and  materials 
were  available  ;  and  could  additional  suitable  skilled  labour  be  obtained, 
all  their  factories  would  very  materially  increase  their  output.  The 
directors  considered  that,  w.th  the  certainty  of  even  more  difficult  and 
.stre.iuous  conditions  ahead,  they  wou'd  not  be  faithful  to  their  trust  if 
they  did  not  retain  a  substantial  proportion  of  the  year's  profits.  Certain 
1  hanges  were  made  in  the  management  of  some  of  the  subsidiaiy  com- 
panies to  secure  economies  and  greater  efficiency.  Much  remained  to  be 
arcoraplshed.  but  only  as  and  when  circumstances  permitted.  It 
r^-stcd  to  a  great  extent  with  organised  labour  whether  the  future  was  to 
b.'  prosperity  or  chaos.  Limitation  of  output,  if  not  abolished,  wou'd 
m-Mn  certain  disaster  after  the  war,  as  they  would  then  be  unable  to 
<-jmpHe  successfully  in  the  overseas  markttt.s'. 

MODNT  LYELL  MINING  &  RAILWAY  CO.  (LTD.)— The  half-yearly 
leport  states  that  the  Lake  Margaret  hydro-electric  installation  (of  5,000 
H.p.)  is  only  just  sufficient  for  piescnt  requirements.  It  has  therefore 
Iccn  decided  to  increase  the  capacity  immediately  by  oni^-third  at  a  cost 
<if  £30,000,  and  the  utilisation  of  the  full  resources  of  the  lake  is  contem- 
l)lated.  The  company  has.  exercised  its  options  over  the  zinc-lead  sul- 
l)hido  mines  on  the  West  Coast  formerly  owned  by  the  Tasni  inian  Copper 
and  two  other  undertakings,  and  a  fresh  concern"  has  been  formed  with  a 
capital  of  £1,000,000  to  deal  with  the  pr()|,erties.  ■|'li.>  mir.-nt  year's 
output  of  copper  has  been  sold  to  the  British  .Munitiun.s  Di  part  incut  at  a 
pri<'e  ccp.ivalcnt  to  £120  i>er  ton  e.i  f,  London. 

ERASER  &  CHALMERS  LTD.)— Mr.  A.  W.  Tait,  who  presided  at  the 
meeting  last  wi'ck,  said  that  the  net  profit  (£24,668)  was  more  than 
•"I'uible  that  of  the  previous  year.  The  progress  during  the  last  four  years 
h-ul  been  most  satisfactory.  The  work  of  the  year  at  Erith  had  been  made 
n|>  of  turbine  work  recognised  as  necessary  to  operate  plants  for  war 
purposes,  and  of  regular  mining  machinery  business.  Progress  in  the 
manufacture  of  steam  turbines  and  turbo  blowers  h»d  been  .still  further 
iiicmsed.  and  their  position  was  now  an  important  one  in  the  trrde. 
The  policy  ot  the  board  incluelcd  a  programme  of  develoi)ment  by  whicli 
t  icy  hoped  to  maintain  a  leading  position  in  turbine  work.     Turbines  of 


over  5,000  kw.  had  already  been  built,  and  still  larger  units  were  being 
prepared.  There  was  every  reason  to  believe  that  the  department  should 
continuo  to  grow  and  exjwnd  in  a  most  satisfactory  manner.  The  coal- 
conveying  anel  coal-handling  department  was  also  showing  a  most  healthy 
ex|)ansion.  Last  y<ar  he  mentioned  that  substantial  orders  had  been 
obtained  from  tin.  I'r.nch  Government  and  also  for  South  Africa  and 
China.  Thc^  erection  of  those  plants  was  proceeding  satisfactorily, 
although  some  were  delayed  owing  to  the  difficulties  of  the  freight  situa- 
tion. Oncof  the  iilantsin  l'>anc^ however, had  been  in  operation forsome 
time,  and  has  been  accepted  by  the  Government  officials,  and  admitted 
by  them  as  exceciling  guaranteed  capacity.  I'urthEr  substantial  orders 
had  sine  been  reicivcd  from  the  French  Government.  There  was  very 
little  to  report  with  regard  to  Ecttington  boilers,  except  that  those  which 
had  been  installed  continued  to  run  with  r.dvantage  to  their  users.  With 
regard  to  mining  machinery,  the  company  has  only  been  able  to  execute 
such  work  during  the  year  as  has  been  regarded  as  sufficiently  urgent 
work  necessary  for  the  maintenance  of  the  production  of  metals.  The 
business  in  South  Africa  had  shown  substantial  improvement  and  the 
results  obtained  were  satisfactory.  The  trading  in  Australia  and  also  in 
Canada  had  necessarily  been  restricted  during  the  year.  They  were, 
however,  keeping  in  close  touch  with  their  offices  and  agencies,  and 
informing  them  of  the  progress  in  their  various  departments,  in  the  hope 
that  they  might  be  able  to  resume  operations  in  an  active  manner  in  these 
spheres  when  conditions  permit.  During  the  year  we  have  made  arrange- 
ments for  taking  up  the  representation  of  certain  manufactures  in  Aus- 
tralia, which  should  assist  the  development  of  their  business  there. 
With  regard  to  llussia,  they  had  established  an  office  in  Petrograd,  and 
their  representative  (Mr.  Catlin)  htd  teen  busily  engaged  in  making  their 
name  and  manufactures  known  to  prospective  users  there.  They  htd 
already  received  several  orders  for  turbines,  and  there  was  every  promise 
of  a  largo  business  to  he  done  in  that  Une  of  machinery,  and  also  in  the 
other  branches  of  the  company's  manufactures,  when  monetary  condi- 
tions improved.  They  were  in  negotiation  with  a  well-established 
Russian  firm  with  a  view  to  working  in  conjunction  with  them  for  the 
development  of  certain  trade  in  that  country.  One  of  the  company's 
representatives  made  an  extended  tour  in  China  and  the  East,  and  hcd 
been  successful  in  obtaining  substantial  orders,  and  also  in  strengthening 
their  connection  there.  The  large  power-station  at  Erith  had  operated 
satisfactorily,  and  had  been  the  mo.ans  of  effecting  considerable  economies. 
VENEZUELA  TELEPHONE  &  ELECTRICAL  APPLIANCES  CO.  (LTD.)— 
Ipeluding  £11,821  brought  forward,  the  profit  for  the  year  ended  June  30 
was  £30,076.  After  providing  for  debenture  interest,  &c.,  and  £2,399  for 
excess  profits  duty  for  the  past  two  years,  a  dividend  of  30  per  cent,  is 
declared  on  the  preference  shares  (thus  discharging  arrears  to  Sept.  30, 
1910),  is  proposed,  adding  £6,000  to  reserve  for  renewals,  and  carrying 
forward  £11,223. 


NEW  COMPANIES,  MORTGAGES  &  CHARGES. 

NEW  COMPANIES. 

ASSOCIATION  OF  SCIENCE  (LTD.)  (145,326).— Reg.  Nov.  17,  as  a  com- 
pany limited  by  guarantee,  and  not  having  a  capital  divided  into  shares 
with  20  members,  each  liable  for  5s.  in  the  event  of  winding  up,  to  carry 
on  the  business  indicated  by  the  title.  The  management  is  vested  in  a  . 
Council,  thr  lii-st  members  of  which  are  Dr.  H.  Woods,  G.  W.  Lloyd,  E.  J. 
Schwartz,  .M.  A.,  D.Sc.  .,         .     " 

SELSON  ENGINEERING  CO.  (FRANCE)  (LTD.)  (145,319).— Reg.  Nov.  16 
capital  £3,000  in  £1  shares,  to  carry  on  the  business  of  mechanical 
electrical  and  general  engineers,  manufactm'ers  of  and  dea'ers  in  machii'.e 
and  hand  tools,  appliances,  implements  and  instiiunents,  foimders, 
bailer  makers,  motor  and  engine  builders,  &c.     Private  company. 

TYNE  ELECTRIC  STEEL  FOUNDRIES  (LTD.)  (145,350.)— Reg. 
Nov.  20,  capital  £39,750  in  35,000  preference  shares  of  £1  each  ar.d 
95,000  ordinary  shares  of  Is.  each,  to  take  over  the  business  of  the 
Electro-Flex  Steel  Co.  (Ltd.),  to  acquire  any  patents  and  inventions 
relating  to  electric  furnaces  and  the  electrical  smelting  of  ores  and 
refining  of  metals,  or  to  electric  batteries  or  electrochemical  or  electro- 
thermal processes,  &c.,  and  to  adopt  an  agreement  between  W.  Swan  and 
R.  P.  Sloan.  First  directors  are  F.  S.  Newall,  R.  P.  Sloan,  W.  H. 
MeAlpine,  A.  D.  C.  Parsons  and  R.  E.  E.  Spencer.  Reg.  office.  Dunston- 
on-Tyne.  Durham. 

MORTGAGES   AND  CHARGES. 

BRECKNELL,  MUNRO  &  ROGERS  (LTD.)— Memorandum  of  satisfac: 
tion  in  full  on  .hiiic  29,  1916,  of  debentuics  dated  Aug.  9,  1915,  securing 
£2,.500,  has  been  liUd. 

DERBY  LAMP  WORKS  (LTD.)— Memorandum  of  satisfaction  in  full 
on  Oct.  2(1.  1916.  of  debenture  dated  March  30.  1916,  securing  £2,000, 
has  been  HUmI. 

A.  HIRSr  &  SON{LTD.)— Memorandum  of  satisfaction  in  fullon  Sept. 7, 
1916,  of  dcbrnliiies  dated  Fob.  11.  1910.  securing  f3,()00,  has  been  filed. 

FAR4D  ELECTRICAL  CO.  (LTD.)— Uobenture  ilated  Oct.  11,  1916,  to 
secure  El.^o.  cliirged  on  company's  undertaking  ai  d  property,  including 
uncalled  capital.      Holder,  Mrs.  F.  Whitehead. 

FERGUSON,  PAIUN  &  CO.  (LTD.)— Mortgage  or  charge  by  resolution 
of  Nov.  14.  1916.  relating  to  deposit  of  deeds,  charged  on  property  in 
Higher  Openshaw,  Manchester,  to  secure  all  moneys  due  or  to  1  ccome  duo 
from  company  to  Williams,  De-acon  Bank. 
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NOTABLE  ELECTRIC  CO.  (LTD.) — Particulars  of  £1,CC0  debentures, 
created  Oct.  fl.  I!ll6.  have  been  fi!ed,  amount  of  present  issue  being  fl.5f. 
Property  charged  company's  property,  present  and  future,  including 
uncaHcd  capital.     No  trustee  j. 

RECEIVER5HIP3. 

WILLIAH  DENTON  (LTD  ) — Notioe  of  appointment  of  H.  Allison,  85, 
Gresharastre-i,  E  C,  as  receiver  on  Oct.  30,  1911).  under  powers  con- 
tained i^  instrume.it  dated  April  ."^O,  191.5,  has  been  filed. 

LESTER  B.  BETTS  &  CO.  (LTD.)— .J.  E.  Myers,  Trafalgar-buildings, 
Northumberlar.d-aveni-e.  W.t'.,  ceased  to  act  as  receiver  or  manager  on 
Nov.  17,  191(1. 


ELECTRICAL  COMPANIES'  SHARE  LKT.— Continued^ 


CITY   NOTES. 


MEISOSANDA  (Nov.  .'iitj.  — Bank  rate  5  per  teit.  (since  .July  IH.  I'.tUi). 
Co  isols.  55i.  Consols  Pa v  Days,  Dec.  1  and  Jan.  -1.  S  xcks  and  Shaves 
Ticket  Days.  Dec.  13&28."   PayDays^Djc.  14&  29.     Price  of  Silver,  351d. 

AVLGEMEIHE  ELEKTRICITATSGESELLSCHAFT  (BtRLIN).— It  is  an 
nour^ced  that  last  year's  profits  were  more  than  27.CC0,CC0  marks 
(£1,3.50.000).  a-i  iucriate  of  about  £?C0  fOO  over  the  prevkus  year.  A 
dividerdof  12  per  c:Mt.  has  been  dec'arcd,  against  11  percent. 

BRITISH  ELECTRIC  TRACTION  CO.  (LTD.)— The  divider  d  on  the  6  jer 
cent.  cumuhti\e  preference  stcck  for  the  half-year  er.dcd  Sept.  30  has 
been  declarcti. 

CANADIAN  GESERAL  ELECTRIC  CO.— A  quarteriy  dividend  of  2f  per 
cent,  has  Ix'endec'.ared  forthc([uarter  ended  Dec.  31,  making  8  per  cent. 
for  the  year  on  the  cctmmon  stuck. 

8HAWINIGAN  WATER  &  POWER  CO.— A  quarterly  dividend  of  IJ  jicr 
cent,  has  been  declared. 

VICTORIA  FALLS  &  TRANSVAAL  POWER  CO.  (LTD.)— The  net  earnings 
(including  those  of  tlie  Rand  .Mines  Power  Supply  Co.)  for  the  cjuarter 
ended  S^pt.  30  were  £21.5.2(14. 


METAL  PRICES. 
Messrs.  J.  B.  Gam  ham  &  Sors,  132,  UpperTtiames-street. London,  E.C.,  quote  under 
date  Nov.  23,  the  following  ss  the  presen  tbasis  prices  of — 


Metals.  Per  lb 

Solid  Drawn  Brass  Tubes 18id. 

Solid  Drawn  Copper  Tubes 22d. 

Brazed  Copper  Tubes  22d. 

Brazed  Brass  Tubes 2rjd. 

Brass  Wire   I'/ld. 

Copper  Wire 21d. 

Roiled  Brass Ujd. 

Brass  Sheets l?|d. 

Per  ton. 

Copper  Sheets   ■. . .     £1 87    0    0 

Spelter 59    0    0 

Mr.  A.  Joseph.  Earl-street,  Lor.don-road.Soutliwaik. London. S.E.,  quotes  und' 
N?v.  28,  the  following  approximate  prices  of  Sckap  f/.ETAis:  — 


Per  ton 

English  Lead Nomir.al. 

Antimory   Nominal. 

Old  Metals.  Per  ton. 

Clean  Coppet  Scrap £125    C    0 

Clean  Brass  Scrap     73    0    0 

Bra.'iny  Copper  Scrap   ...     100    0    0 

Old  Lead  27    0    0 

Old  ;:inc 40    0    0 

HoUcw  Pewter 135    0    0 

Blaok  Pewter   ICO    0     o 

Gun  Metal lOD    0    0 


rdate 


Per  ton. 

Old  Lead £2?  10    0 

Tea  L-ial 26  10    0 

Old  Zinc 42    0    0 

Hollow  Pewter 135    0    0 

Shaped  Black  Pewter  95    0    o 

Mr.  Joseph  can  supply  solder  at  the'-jilow'ng  prices  per  ton:  Plumber's  Solder  (in  bar 
orjtrip),£84  ,  Commercial TiniT-.,.n's  joldjr.  £105,  Blov/pipe  Solder,  £115. 


Per  ton. 

Aluminium  Cuttings £110    0    C 

Clean  Ki»d  Brau 75    0    C 

Clean  Copper 130    0    C 

Braziery  Copper 100    0    C 

Cud  Metal ICC    0    C 


ELECTRICAL  COMPANIES' SHARE  LIST. 

W'e  (rive  below  the  liite.^t  ]>rices  at  which  actual  transactions  took  ]ilace 
on  or  before  'J'uesdav,  Nov.  2H. 


Electricity  Supply. 

Bournemouth  &  Ptclc  E.L.  Ord. 

Do.     4J%Cum.  Prcf 

Do.    6%  Cum .  2nd  Pref 

Brompton  &  Kensington  Ord.  .. 
7'y„  Prel. 


Prici,         Rate 

Tun.,        PER  CENT. 
Nov,  28     YlBLDPD. 


Central  Elec.  Supp.  G.  Deb.  St 

Charlne  Cross  West  End  &  City  Debs. 


Pre! 

Supp.  Co.  Ord.  . 

■  o.  Deb... 

!on  Elec.  Lt.  Ord. 

I'rof 

•>ob.St 

-b! 

■j^-ndonOrd 


Su()p.4J%Dobt. 
i.tibrldgeOrd.... 


'6%Pr«r., 
p.  C)rd,  .'.'. 


lei  Mori.  Deb.  St. 
L  I  "„  2nd  Dob». 
.  IMl.Db.St. 
:  p.  6%  Prof 


8J 
71 
9J 
6H 

ei 


3A 


97l 


4U 
BCJ 
2A 


9?» 


Mar.,S?pt. 
Feb  Auc. 
Feb.  Au^. 
Mar,  Sept 
Mar.  Aug 


5    0    8  i    Jan,  July 


6  10  10 

7  2  10 
b  IB    6 


5  14  II 

6  119 
6  19    7 


Aug,  Fob 
Jun, Dec 
Mar,  Sept 
Jan, July 
Feb,  Aug 
Mar,  July 
Jun, Dec 
Jun.  Dec 
Mar,  Sopt 
Feb.,  Auk. 
Jan,  July 
May,  Nov 

July 
Fob,  AllR 
Jan.  July 

tan,  July 
lar,  Aug 
ian,  Jul/ 
an,  July 
lar,  Srpt 
Mar,  cept 
Apl.  Oct 
Mar.SopI 


15% 
6% 
7% 
5% 
6% 
17J% 
3'0 
6% 


7i% 
7% 
4% 

'5/ 

6% 

20% 

4.!% 

4i% 

10% 

5% 

20% 

4% 

.i% 

t% 

<% 

4i% 

41?" 

30/0 
U%' 
4% 
5% 
10% 
5/0 
4% 


Electricity  Supply — cont. 

St.  James'  &  Pall  Mall  Ord. 


do. 


Pref.. 
De 


tk 


Urban  Elec.  Supp.  4!%  Db.  St 

Waste  Heat  &  Gas  Elec.  Gen .  Stations . . 

Westminster  E.S.  Corp.  Ord 

Do.    4!  Gum.  Pref 

Electric  Railways  and  Tramways. 

British  Elec.  Traction  5%  Debs 

Do.     6%  Cum,  Pref 

Central  London  Guar.  Assented  Ord.  . . 

Do.        do.        Assented  Def.  Ord,  . . . 

Do.    4}%  Pref 

Do.     4%  Deb.  St 

City  &  S.  London  Deb 

Do.     Pref.  1896 

London  Electric  Ry.  Ord 

Do.     4%  Pref 

Do.     4%  Debs     

Metropolitan  Ry.  Con.  Ord 

Do.    3J%  Pre/ 

Do.    3*%  anvertible  Pref 

Do.    3i%  A  Debs 

Do.     3i%  Debs 

Metropolitan  Di;l.  Ry.  Ord 

Do.     4%  Prior  Lien    

Do.  ■  4  J  First  Pref 

Do.    6%  Perp.  Debs 

Do.     4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.    4%  Guar.  Stock 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Do.     6%  Pref 

Brit.  Aluminium  Ord 

Do.    Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.  Ericsson  Mfg.  Cm.  6%  Pref, 

British  Thomson-Houston  Db 

Brit.  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs 

Do.     4%  Mort.  Deb.  St   

Callender's  Cable,  &c.,  Go.  Ord 

Do.    5%  Pref 

Do.     44%  Debs 

Dick,  Kerr  &  Co.  6%  Prei 

Edison,  Swan  Co,  A  £3  pd 

Do.    4%  Deb 

Elec. Construction  Ord 

Do.     7%  Cum.  Pref 

Do.    4%  Debs 

General  Electric  Ord 

Do,    6%  Pref 

W.  T.  Henlev's  Telegh.  Wks.  Co.  Ord. 

Do.    4}%  Cum.  Pref 

Do.    4i%  Db 

India  Rubber,  G.P.  &c.,  Ord 

Do.     Pref 

Telegh.  Con .  &  Main  .Co 

Do.    4%  Debs 

VickeisOrd 

Do.    5%  Pref 

Do.     Ist  Debs 

Do.     4!%  2nd  Debs 

Willans  &  Robinson  B.  Cm.  Pref 

Do.     1st  Mt,  Deb,  St 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.     Def,  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     10%  Prel 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel,  Co.  Ord 

Do.    3i%Pref 

Do.    4%  Debs 

E.istern  Extension  Tel.  Co.,  4%  Debs. 

Do.    Ord 

Ct.  Northern  Tel.  Co.  Wit hCoup.  1 1 

Indo-European 

Marconi's  Wireless  Tel.  Co 

Do.    7%Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.    4%Di;b,  St 

11,  :■'•  ,1,  Bds 

Telephones. 


II 


Price 
Tues., 
Nov,  28 


Westci 


Da.    Db.  St 

Teloph.  Co.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.    5%  Cum.  Prof 

Do.    Deb,  Stk 

Financial  and  Investment. 

Globe  T-lej-h.  Si  Ti  uit 

Do.     6%  PI 

M.ickay  Companies  Common    

Do.     SlOOPiel 

Submarine  Cable  Trust  Certs 

Colonial  and  Foreign  Electric  3 

Adelaide  Elec.  Supply  t■^  f'jol 

Do.     S%  Dol)« 

Bombay  E  S.  !i  T.  6%  Pie; 

Do.    4J%    •  b».   ..,. 

Cilculto  E.S  Corp.  Ord i 

Do.    5%  Prof.   I 


70J 
62J 
74  i 
6/ 
.oj 
2  A 


12  U 

41 


3i 
86i 


tj 

HCi 
62  J 
72 
77i 
I3i 
37i 


6  10  7 

5  19  9 

4   14  8  I 

6  15  2 


5  14 

6  II 
S  13 


4  l.S 

4 

h  12 

4 

h  12 

,S 

7    5 

U) 

,>)  Ih 

4 

6     H 

(1 

4   IH 

11 

h     7 

4 

h    (1 

10 

,■;  17 

7 

7  16 

1 

b  17 

8 

6  11 
6  13 
6  15 
5  17 


5  13  6 

5  19  5 

6  112 
6  13  4 
6  8  0 
5  14  1 
5  12  0 
5  11  I 


7  12  5 
5  14  3 
5  10  3 
4  10  10 


S  16  6 
5  14  3 
5  II  10 


125 

upply,  & 

4(1 
94* 
lOj 


5  17 
5  14 
4  lb 


Feb,  Aug 
Feb,  Aug 
Jan, Dec 
Apl,  Oct 
Mar,  Aug 
Mar,  Sept 
Jan,  July 

Apl,  Oct 
Feb,  Aug 


Jan,  July 
Jan,  July 
May,  Nov 
Feb,  Aug 
Jan,  July 
Mar,  Sept 
Jan,  July 
Feb,  Aug 
Feb,  Aug 
Feb,  Aug 
Jan,  July 
Jan,  July 
Feb,  Aug 
May,  Nov 
Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Mar,  Sept 

Apl,  Oct 
Apl,  Oct 

Mar 
Jan,  July 
Jan,  July 
Aug,  Feb 
Jan.  July 
Mar,  Sept 
Feb,  Aug 

April 
Apl,  Oct 
Jan,  July 
Jan,  July 
Feb,  Aug 
June, Dec 

Sept. 
Feb,  Aug 
Jun,  Dec 

May 
Jan,  July 
Jan,  July 

July 
June,  Do: 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Mar,  July 
Jan,  July 
May,  Aug 
May,  Aug 
June,  Dec 
June,  Dec 


Fb.My.Aug.N 

Fb,My,Aug,N 

Ja,Ap.Jly,0 

May.  Nov 


Ja.Ap.Jly.O 

Ja.My,Jly,0 

Ja,My,Jly,0 

May,  Nov 

Feb,  Aug 

Ja.Ap.Jly,0 

Ja.My.  Jly 

May,  Nov 

April 

July 

May,  Nov 

May.  Nov 

Mr.Jly.O.Dee 

June.  Dec, 

May,  Nov 

Nov 
Apl,  Oct 
Jan, July 
Jan, July 
Apl,  Oct 
bin,  July 
Jan,  July 

Sp,Dc,Mr.Jn 
Sp,Dc,Mr,Jn 
la.ApLJIy.O 
Ja  Apl.Jly.O 
Apl,  Oct 

M.ir.Sept 


Jan. July 
May.  Nov, 
Mar,  -Sen 


t  Ex  il'ldendorlnf^retl 


>  Plui  3/6  bcnui,      t  Ex  dividend  crintorut. 


THE  ELECTRICIAN: 


THE  OLDEST  WEEKLY  ILLUSTRATED  JOURNAL  OF 


ELECTRICAL   ENGINEERING,   INDUSTRY,  SCIENCE  AND  FINANCE. 

KSTABUSBKD,    First    Series    (Weekly),    1861  ;      Second    Series    (Weekly).    1S78. 
JoiHT  Editoss:  W.  R.  COOPER  aiid  H.  B.  BROUGHTON. 

No.  2,012.    [v„"tx]?v..»]  FRIDAY.  DECEMBER  8,  1916^  ^^^^^^^^^^TT 

i^v.    «>,v>j,<A       LVOI.  uxxviii.j  ^  ^       ^  Abroad  iit.  or  n  cents,  or  Vr.,  or  Mpf, 


CONTENTS  OF  THE  CURRENT  NUMBER. 

NoTBB 3CS|  Rbvibws 323 

Arrangements  for  the  Week . .  307  j      The  Localisation  of  Faults 

The    Restoration    of    Service  ,  in     Electric     Light    and 

After  a  Necessary  Interrup-  I  Power  Mains  [Raphael] : 

tion        By    F.    E.    Ricketts.  I  Reviewed  bvW.A.Toppin. 

Illustrated    308  ;      Catalysis  and  Its  Industrial 

A  Wehnelt  Cathode-Ray  Tube          i           Applications  [Jobling]. 
Magnetoiaeter.     By    Chas.           j  The  Design  of  Direct  Current 
T.  Knipp,  M.A.,  Ph.D  ,  and                 Railway  Accelerating  Resia- 
L.    A.    Welo,   M.S.      lUus-                tors.     By   L.    J.    Hibbard. 
trat«d    310  i      Illustrated    324 

On  the  Manufacture  and  Test-  Cobrbspondbncf 326 

ing  of  Prismatic  Compasses.  Ultra- Violet  Light  and  the 

By  F.  E.  Smith   312  Eyes( Charles V.Drysdale). 

The  Grading  of  Starting  Re-  Should  Reviews  of  Books  be 

sistances  for  Series  Motors  Signed?  (Charles  Bright), 

and  for  Series- Parallel  Con-  "Summation  Watt"  Capa- 

trol.     Bv  F.  T.    Chapman,  city    of  Field   Rheostats 

D  Sc.     Illustrated 314  !  (Charles  C.  Garrard). 

Scientific  and   Technical  Re-  The    Pliotron    Oscillator    for 

search    317         Extreme    Frequencies.     By 

Lighting    a    Church    of    the  William  C.  White.     Illus...  327 

Basilica  Type.     Illustrated.  319     The    Relation    of     Dielectric 

Opei-atiiig   Characteristics   of  [      Loss-s  in  Condensers  to  the 

Lead    Accumulators.       By  1       Conditions    of   Charge  and 

J.H.Tracy.     Illustrated    .   319  |       Conduction.     By  F.  Tank ..   328 

Science   and    Industry,    with  j  The    Raw    Materials    of    the 

Special    Reference    to    the  !       Electrical  Industry    328 

Work  of  the  National  Phy-  !  Arroour-Clad  Switchgear 329 

sical  Laboratory.     By  R.  T.              Pakuamentary  Intklligenck  329 
Glazebrook,  C.B.,  F.R.S.  ..  320     Lkoal  Intblligencb  329 

The  Design  OF  DYNA.MO  Elec-  The  "  Electrician  "  Commercial 

TKio  Machinery    322        and  Industrial  Section  . .  331-338 


]^OT'£:  s. 


Scientific  and  Industrial  Research. 

A  M05T  important  step  ;n  the  pvuper  recognition  by  the 
State  of  research  was  tr.kui  las:  Friday,  when  a  large  and 
representative  deputation  waited  upon  the  Marquis  of  Crewe, 
Lord  President  of  the  Privy  Council  and  President  of  the  Com- 
mittee of  the  Privy  Council  for  Scientific  and  Industrial 
Research,  to  urge  upon  him  the  desirability  of  the  Govern- 
ment aiding  to  an  increased  extent  scientific  and  industrial 
research.  The  deputation  was  the  result  of  oiepa  taken  by 
the  Conjoint  Board  of  Scientific  Societies  recently  formed  by 
the  Royal  Society,  and  was  introduced  by  Sir  J.  J.  Thomson, 
President  of  the  Royal  Society,  wlio  was  supported  bj^  Sir 
Maurice  FrrzirAURicE,  President  of  the  In.stitution  of  Civil 
Engineers,  and  Prof.  H.  Brereton  Baker.  Sir  J.  J.  Thomson 
emphasised  the  importance  of  pure  science,  and  as  an  illustra- 
tion of  the  way  in  which  a  purely  scientific  discovery  may 
become  of  great  practical  value  he  mentioned  tlie  X-rays.  In 
this  case  the  discovery  was  made  as  the  result  of  work  upon  the 
nature  of  electricity,  a  very  academic  subject,  and  one  which 
certainly  would  not  have  been  financially  supported  by  a 
commercial  syndicate  Yet  X-rays  had  become  of  enormous 
importance  in  .•surgical  operations;  moreover,  it  v  as  extremely 
unlikely  that  sueli  a  discovery  would  have  been  made  in  work- 
ini;  on   tlic  Iciciition  of  biiUcis  in  wounds.     Sir  Joseph  also 


appealed  for  more  efficient  laboratori  s  at  the  universities,  and 
for  greater  support  for  the  work  of  the  National  Physical 
Laboratory.  Sir  Maurice  Fitzmaurice,  as  Chairman  of  the 
Standing  Committee  on  Engineering,  spoke  with  great  hope  |of 
important  results  being  obtained  if  only  sufficient  encourage- 
ment were  given.  Prof.  Baker  referred  to  the  discovery  of 
induced  currents  by  Faraday  as  an  instance  of  work  which 
was  probably  looked  upon  as  of  little  value  at  the  time,  but 
which  has  proved  to  be  the  foundation  of  the  electrical  industry. 


Lord  Crewe,  in  hi.s  reply,  was  very  sympathetic,  and  while 
suggesting  that  there  was  always  difficulty  in  Parliament 
voting  money  which  could  not  be  dealt  with  in  the  ordinary 
form  of  estimates,  and  which  might  not  lead  to  results  for  some 
time,  made  the  important  announcement  that  the  Govern- 
ment had  decided  to  institute  a  new  department  presided  over 
by  the  President  of  the  Council  to  deal  with  research  work,  and 
to  spend  four  or  five  times  as  much  as  at  present  ons.uh  work, 
from  which  we  gather  that  a  yearly  contribution  of  something 
like  £200,000  is  contemplated.  As  for  carrying  on  industrial 
research.  Lord  Crewe  favoured  the  creation  of  commercial 
associations  for  this  purpo.se,  the  idea  being  that  such  associa- 
tions would  assess  the  contribution  which  the  industry  was 
able  to  make  towards  systematic  research,  and  would  pre- 
sumably receive  Government  grants  to  supplement  their  own 
funds.  In  order  to  encourage  contributions  by  individual 
firms  it  has  been  decided  to  allow  such  contributions  to  form 
part  of  their  working  expenses  for  the  purpose  of  income  tax. 
Lord  Crewe  also  felt  that  technical  schools  run  by  local 
authorities  were  at  present  on  an  un  atisfactory  financial 
basis,  that  they  ought  to  receive  State  aid,  and  that  the  salaries 
of  teachers  should  be  more  commensurate  with  their  labours. 
We  are  glad  to  see  this  realisation  on  the  part  of  the  Govern- 
ment that  research  is  important,  for  we  feel  that  even  if  the 
work  that  is  so  undertaken  becomes  largely  public  property  for 
the  benefit  of  the  world  at  large  the  prosecution  of  such  work 
in  this  country  must  react  profitably  upon  the  science  and 
industry  of  the  country  as  a  whole. 

Feeding  the  Munition  Worker. 

An  instructive  and  well-illustrated  pamphlet  on  this  .subject 
has  recently  been  prepared  by  the  Canteen  Committee  of  the 
( 'entral  Control  Board  at  the  request  of  those  interested  in  the 
establislmient  and  management  of  canteens  for  munition 
workers.  Tlie  committee  is  to  be  congratulated  on  an  excel- 
lent piece  of  work,  and  the  pamph  t  will  unquestionably  be 
useful  to  those  who  are  interested  in  the  welfare  of  their 
employes.  Three  methods  of  management  are  discussed. 
These  are  direct  management  by  the  employer  himself,  if  pos- 
sible with  the  a.ssi.staiice  of  a  committee  of  the  workers  ;  man- 
agement by  a  vohmtary  society  and  the  emiiloynient  of  an  out- 
side caterer.     We  are  strongly  in  favour  of  the  first  named 
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method,  and  we  belie-^  it  has  given  satisfaction  for  many 
years  in  a  large  number  of  works.  That  the  committee  has 
given  attention  to  all  sides  of  the  question  is  evident  from  tlie 
wide  range  of  subjects  dealt  with,  and  one  of  the  most  pleasing 
features  is  that  none  of  the  schemes  described  is  I  topian. 
Some  of  them  are  even  homely,  and  there  is  none  of  the 
"  frightfulness  "  which  one  usually  associates  with  official 
publications.  It  is  to  be  regretted  that  war  conditions  have 
compelled  reforms  along  the  lines  suggested,  in  this  booklet* 
Such  reforms  wiU  go  a  long  way  towards  promoting  a  better 
understanding  between  employer  and  employed,  and,  in  view 
of  the  conditions  which  have  prevailed  during  the  last  10.. 
years,  no  one  wiU  deny  the  need  for  a  veiy  much  better 
understanding  in  the  future. 


The  Heroult  Electric  Furnace.— The  number  of  Heroult 
furnaces  operated  or  contracted  for  in  the  United  States  and 
Canada  is  lu-w  80.  says  tlie  '"  Iron  Age,"  while  at  the  beginning 
of   the  year  it  was  4.3  only. 

Cable  Ship  Sunk. — Among  the  ships  reported  to  have  been 
sunk  yesterday  (Thursday)  was  the  cable  ship  "  Dacia,"  of 
the  India  Rubber,  Gutta  Percha  &  Telegraph  Works  Co.  The 
■■  Daeia  ""  was  a  ship  of  1.8.56  tons. 

Research  in  the  Coal  Tar  Industry. — A  report  to  the 
governors  of  the  Technical  College^  Hiiddersfield,  describes  tlie 
proposed  additions  to  the  buildiug.s  and  equipment  for  research 
on  coal  tar  colours.  It  is  stated  that  the  arrangements  when 
completed  will  provide  the  best  laboratories  available  at  any 
educational  institution  in  this  coimtry  for  coal  tar  colour 
chemistry.  The  provision  of  research  scholarships  is  being 
considered,  and  a  tund  for  their  endowment  is  already  in  being. 

Canada's  Water  Power.— According  to  the  '■  Journal  of 
C-ommerce,"  Montreal.  Canada's  available  water-power,  allow- 
ing for  limitations  imposed  by  international  agreements  in 
connection  with  Niagara  Falls,  and  one  or  two  otlier  sources, 
amounts  to  17,746,000  h.p.  E.xcludmg  the  North- West  terri- 
tories and  the  Youkon,  about  1,712,000  h.p.  out  of  tliis  total 
is  already  being  utilised.  If  the  present  rate  of  progn^s  con- 
tinues it  is  calculated  that  something  like  8.000,001)  n.l>.  will 
be  mad"-  available  during  tlie  iic.vt  li>  yiMis. 

Women  Employes  in  Electricity  Works.— The  Local 
Government  Boaid  has  forwarded  to  local  authorities  and 
electric  -sypply  companies  throughout  the  country  a  memo- 
randum prepared  by  the  Home  Office  and  Board  of  Trade 
dealing  with  tlie  .substitution  of  women  for  men  in  municipal 
8cr\'ice.s,  particularly  in  electricity  undertakings. 

For  some  time  past  the  Marylebone  electrical  supply  has  been 
employing  women  to  cany  out  the  duties,  among  others,  of 
junior  engine  drivers,  volt  regulators,  lampligliters,  meter 
t&iUirti  and  maintenance  attendants. 

Turbo-Electric  Propulsion.  In  the  United  Kingdom  there 
are  two  vesHiN  \i,'\iv^  built,  to  Lloyd's  claHsification  in  which  the 
hjungMtrnni  i  mho  electric  propelling  plu'it  will  be  fitted,  one  a 
Hingic  screw  vesNcI,  in  which  the  power  will  lie  l,rM)  shaft  ii.p., 
and  the  oecoi.d  a  twiji  .screw  vessel,  with  a  total  shaft  horse- 
power of  n,l()().  In  the  Ljungstrom  turbijie  tliere  are  no 
Htationury  blades,  the  steam  iiasscs  across  two  sots  of  blades 
whicli  revolve  at  e()ual  speeds  in  opposite  directions,  so  that  the 
cflect  is  HJMiilar  to  tliat  which  would  occur  wit.ii  one  set  of  blades 
Mtttt'rxiary  at.d  the  other  set  moving  at.  twice  the  velocity. 
Each  hair  ol  the  turbine  is  directly  coupled  to  its  own  alter- 
nator, producing  a  three-phase  current  ol  about  00  alternations 
per  secoid  with  u  vt,Uiin>:  of  about  800.  The  alternators  ol 
i-McU  »et  are  el.Mtrically  l.nk.d,  eiisiirinK  exactly  equal  speed, 
and  coiiHcquently  e.puil  pow.r.  on  each  rotating  half  of  the 
turbine,  in  each  vch.hcI  there  will  be  |,wo  turbo-alt('riiator  sets, 
HO  that,  the  stoppage  o(  one  will  not  disable  the  vessel.  The 
two  altoniators  ot  each  set  work  in  pilrallel.  They  have  each 
only  one  pair  of  poles,  and  supjily  current  to  two  motors  each 


having  five  pairs  of  poles,  which  will,  therefore,  rotate  at  one- 
fifth  the  sjjeed  cf  the  turbines.  These  motors  are  connected  to 
pinions  with  spiral  teeth  which  gear  in  thefordinary  manner 
with  a  large  gear-wheel  .secured  to  the  screw  shaft.  The  com- 
bination ot  electrical  and  mechanical  reduction  gear  will  enable 
a  speed  of  turbine  ol 3,600  revs,  per  min.  to  rotate  the  screw  at 
76  revs,  per  min.  The  reversing  of  the  screw  is  effected 
by  the  motor,  the  steam  turbines  always  running  in  one 
direction.  Reduction  of  .speed  is  effected  down  to  aboul  80 
per  cent,  of  the  full  speed  by  vaiiying  the  steam  supply  to  the 
turbine.  For  slo^t•er  speeds  the  regulation  is  secured  by  inter- 
posing resistances  in  tlie  circuit. 

The  Transport  Problem. — We  ha ve^  received  from  Messrs. 
Tlie  New  Tnrispoiv  Co..  Ltd.,  the  following  copy  of  a  letter 
addressed  to  the..Edi;.or  of  "  Railway  News  "'  : — 
To  the  Editor  of  "  The  Railway  News." 

Sir,^-You  have  on  several  occasions,  and  particularly  in  youi'  last 
issue,  stated  that  the  schame  of  the  Kew  Transport  Company  was 
"  impracticable  "  or  "  unpractical." 

\Vhen  you  recently  visited  our  works  I  asked  you  to  point  out  in 
what  direction  you  discovered  any  impracticability,  or,  indeed,  any 
flaw  in  the  many  details  then  explained  to  you.  You  replied  evasively 
that  you  were  "  not  an  exjiert." 

I  am  now  writing  to  ofier  to  pay  you  tie  sum  of  one  hundred  pounds 
if  you  will  specify  one  single  particular  in  which  the  scheme  of  the  New 
Transport  Company,  as  specified  in  my  various  lectures,  is  imprpctic- 
able,  and  prove  it  to  be  so. 

I  suggest  that  unofficially  the  matter  be  submitted  to  one  of  H.M, 
Judges  to  adjudicate  upon,  and  that  his  decision  is  to  be  final. 

That  all  interrogations  and  replies  shall  be  published,  and  in  the 
event  of  yoiu:  failing  to  prove  your  charge  to  his  satisfaction  you  shall 
forfeit  all  claim  upon  me,  and  that  you  shall  pay  one  hundred  pounds 
to  the  British  Red  Cross  Society  and  make  an  ample  apology  in  a 
leading  article  in  the  "  Railway  News." 

I  am  writing  to  vario's  London  editors,  enclosing  a  coy.y  of  this 
letter  for  publication  in  theu'  columns. 

I  suggest  that  the  bankers  of  the  New  Transport  Company  or  any 
other  London  I  ankers,  be  apjiointed  stake-holders. — Yoms  faithfully, 
per  pro  A.  W.  G.^ttie, 

Sidney  Cllverwell, 
Assistant  Secretarj',  New  Transport  Co.,  Ltd. 


OBITUARY. 


KtLLED  IN  Action. — The  following  deaths  in  action  or  of  wounds 
are  reported  : —  -jj 

Lieut.  E.  R.  Wiliashurst  (R.F.),  21  years  of  age,  who  has  died  abroad 
of  wounds,  was  a  son  of  Mr.  T.  P,  Wilmshurst,  borough  electrical  engineer 
of  Derby.  His  parents  were  at  lii^  In  .l-i,l,  wlicn  he  died.  His  two 
brothers  are  also  ofKcers  and  have  lurn  umPMl.-.l. 

Sec. -Lieut.  D.  C.  Francis  (York  and  L.iiK:a.-.tor  Regt.),  who  has  been 
killed  in  action,  studied  engineering  at  tlwon's  College,  Manchester,  and 
was  an  as.sociato  member  of  tho  Institution  of  Civil  Engineers. 

Sub-Lieut.  E.  A.  Gordon  Harvie,  R.N.V.R.,  29  years  of  age,  who  was 
killed  on  Nov.  13,  was  trained  as  an  electrical  engineer  at  the  Central 
Technical  College,  South  Kensington. 

I'te.  H.  Brittain  (Duke  of  ('onnvall's  Light  Infantry),  who  has  boon 
killed,  was  a  Birmingham  Corjioration  tniiii\vay,-i  employe. 


PERSONAL. 

Mr,  G.  K.  Mason,  president  and  miuuigingdirectorof  the  Lancashire 
IJynamo  &  Motor  Co.,  of  Canada,  left  for  England  on  Nov.  7  to  take 
U|)  a  position  with  the  parent  comjmny  at  Manchester,  and  Mr.  S.  A. 
(jaskell  will  take  charge  of  the  busincNS  in  Canada. 

Mr.  Ahm  VViUiams,  M.I.K.E.,  lias  been  apjioinled  lenqionuy 
l.,ieuteuiint  R.N.V.H.,  for  Hiieeiiil  eh^ctricai  engineering  duties. 

War  ('ASt:Al/nKS.-  Ttie  following  CHsualties  amongst  employees 
of  the  County  of  London  ICIeetric  .Su])ply  Co.  arc  reported  :  Sergt.  K. 
Clarke  (2lKt  London),  Kfmu.  W.  K.  IWett  (L.R.B.),  Pie.  .1.  Liiid- 
lield  (l)nke  of  Comwull's  L.l.|,  L.-Corp.  K.  (ioodyear  (liid  Middx,), 
Rfnm.  T.  K.  Maylam  (."illi  10.  Surrey).  Ufnm.  S.  IVrry  ( 1 2t  li  London), 
and  I'te.  .1.  I'ulliani  (lO.  Surrey),  wounded.  lj.-Cor|).  C.  I'\  Ayling 
(Duke  of  Cornwall's  1...L).  wounded  and  prisoner  of  war.  Corp.  W. 
(Joldiimith  (Duke  of  ( '.unwairH  L.I.),  gamed.  Rfnin.  A.  Deetli  (2lHt 
London),  wouiided  and  missing.  l^.-Corp.  A.  Roue  (5th  JV-rks), 
minHing. 
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Military  ArroiNTMENTS. — The  following  appoiiilmculK  and  jiro- 
inotionii  liave  bciii  made  : — 

Royal  Engincors  (Wireless  Section)  :  H.  V.  Gill  (of  the  County  of 
London  Electric  Supply  Co.'s  secretarial  department)  to  lie  Second  Li(  ut. 
(Mr.  Gill  has  been  awarded  the  Military  Cross).  J.  J.  Lightfoot  (County 
of  London  Electric  Supply  Co.'s  secretarial  department)  to  be  Second 
Lieut. 

T\nie  Electrical  Engineers  :  Staff-Sergt.  G.  T.  B.  ScuUard  and  Staff- 
Sergt.  F.  Thompson  to  be  Second  Liouts.  (on  probation)  ;  Second 
Lieutenant  (temp.  Lieut.)  H.  S.  Ripley  is  Beconded  for  duty  with 
R.F.C. 

Royal  Ordnance  Corps  :  N.  A.  Dimk  (County  of  London  Electric 
Supply  Co.'s  secretaral  department)  to  bo  Lieutenant. 

London  Electrical  Engineers  :  J.  Clarke  and  Petty  Officer  R.  H. 
Sperling  (from  R.N.  Reserve,  A. A.  Corps.)  to  be  Second  Lieutenants  (on 
probation). 

City  of  Edinbiu-gh  (Fortress)  Engineers  (Electric  Lights  Co.)  :  Q.-M.S. 
W.  F.  Anderson  (from  R.  Scots)  to  be  Second  Lieutenant  (on  pro- 
bation). 

APPOINTMENTS  VACANT  AND  FILLED. 


Applicatio'is  are  invited  ioT  the  position  of  shift  engineer,  to  take 
charge  of  the  running  of  boiler-house  at  Summer-lane  generating 
station,  Birmingham.  Salary  £150,  plus  £10  extra  per  annum  during 
the  war.  Applications  to  the  city  electrical  engineer,  Mr.  R.  A. 
Chattock,  14,  L\a!e  End,  Birmingham,  by  Wednesday,  Dec.  13. 

An  electrical  and  mechanical  engineer  is  wanted  (temporarily)  by 
the  University  of  Bristol.  Applications  to  the  Registrar.  See  ad- 
verlisement. 

An  advertiser  wants  lady  assiatants  for  a.n  electrical  teat  room. 

A  London  electric  supply  eomijany  advertises  for  an  assistant 
engineer  to  take  charge  of  a  watch  at  one  of  its  stations. 

Reigate  Corporation  require  a  shift  engineer  at  their  generating 
station.     Applications  to  the  Borough  Electrical  Engineer  by  Dec.  12. 


Mr.  F.  FaLrley  has  been  appointed  senior  assistant  engineer  in  the 
Melbourne  municipal  electricity  department. 


rasTiTunoNs  and  societies. 


Royal  Institution. — The  91st  illustrated  Christmas  course  of 
juvenile  lectures,  founded  at  the  Royal  Institution  in  1826  by 
Michael  Faraday,  will  be  delivered  this  year  bv  Prof.  Arthur  Keith, 
M.D..F.R.C.S.,  LL.D.,  F.R.S.,  his  title  being  "The  Human  Machine 
which  all  Must  Work."  The  subjects  are  as  follows  : — "  Living 
Engines,"  Dec.  28  ;  ''  Living  Levers,"  Dec.  30  ;  "  Living  Pumjis," 
Jan.  2  ;  ''  Li\ang  Bellows,"  Jan.  4  ;  "  Living  Workshops,"  Jan.  0  ; 
"  Living  Central  Exchanges  and  Wires,"  Jan.  9.  The  lecture  hour 
is  three  o'clock.  Among  the  lecture  arrangements  before  Easter  are 
the  following  : — Prof.  W.  E.  Dalby,  two  lectures  on  '"  The  Structure 
of  Metals  "  ;  Prof.  F.  G.  Donnan,  three  lectures  on  "  The  Mechanism 
of  Chemical  Change  "  ;  and  Prof.  J.  A.  Fleming,  two  lectures  on 
"  Modern  Improvements  in  Telegraphy  and  Telephony  "  :  (1)  Tele- 
graphy, (2)  Tele|)hony. — The  Friday  evening  meetings  will  com- 
mence on  Jan.  19,  when  Prof.  Sir  James  Dewar  will  deliver  a  dis- 
course on  '■  Soap  Bubbles  of  Long  Duration."  Succeeding  discourses 
will  ijrobably  be  given  by  Prof.  Gilbert  Murray,  Charles  C.  Carpenter, 
Daniel  Jones,  Rev.  H.  Hensley  Henson,  H.  Wickham  Steed,  Charles 
F.  Cross.  Sir  Almroth  Wright,  Sir  J.  Stirling  Maxwell,  Edward  Clodd 
and  others. 

Royal  Society. — Among  the  Papers  read  yesterday  before  the  Royal 
Society  was  one  by  Messrs.  J.  J.  Guest  and  F.  C.  Lea  on  "  Torsional 
Hysteresis  of  Mild  Steel." 

Royal  Society  of  Arts. — The  juvenile  lectures  this  session  will  be 
delivered  by  Mr.  Alan  A.  Campbell  Swinton,  F.R.S.,  on  '"  Electricity 
and  its  iXjiplications."  The  lectures,  which  will  be  fully  illustrated 
with  experiments,  will  be  given  on  Wednesdavs,  Jan.  3  and  10,  at 
3  p.m. 

Diesel  Users'  Association. — At  the  November  meeting  of  the 
Diesel  Engine  Users'  Association  the  president  (Mr.  Geoffrey  Porter) 
announced  that  the  committee's  report  on  "  Air  Compressor  Explo- 
sions and  Troubles,"  with  their  recommendations  on  the  subject,  had 
been  tinally  revised,  and  that  it  would  bo  printed  and  eirculated  to  the 
members  and  sni  scrilicrs. 

Mr.  (icorpe  B.  \ic  kors  read  a  Paper  on  "  Piston  and  Small-end 
Lubrication  in  Diesel  Engines,"  and  we  hope  to  give  an  abstract  of  this 
Paper  in  an  early  issue.  In  the  discussion  which  followed,  Mr.  W.  Fennell 
gave  some  informiit  ion  concerning  inquiries  he  had  made  in  re^'avd  to  the 
possible  use  of  dednciilated  graphite,  aid  s])ecial  graphite  |)rcparations 
for  the  lubrication  of  Diesel  engine  cylirders.  He  also  referred  to  the 
incrnised   sulphur  cimtents  of  certain   fuel   oils  which   were  now  boinjj 


used,  and  it  was  found  that  these  reacted  on  the  lubricating  oil,  causing 
a  sticky  deposit,  which  destroyed  the  lubricating  properties  of  the  oil. 
An  ideal  lubricating  oil  would  leave  no  deposit  when  burnt  away.  H& 
expressed  the  opinion  that  the  most  successful  Diesel  engine  of  th& 
future  would  have  a  erosshead.  In  his  reply  to  the  discussion,*Mr. 
Vickers  agreed  that  sulphur  would  certainly  hove  a  bad  effect  on  most 
compounded  oils,  but  that  it  would  have  no  effect  on  a  pure  mineral  oil. 
If  there  was  any  sign  of  acid  action  in  a  lubricating  oil,  it  was  not  suitable 
for  use  on  the  engine. 


jS 


arrangements  for  the  week. 


MONDAY,  Dec.  11th. 

Westekn  Local  Section,  Institution  of  Electrical  Engineers. 
5  -p.m.     At  South  Wales  Institute  of  Engineers,  Park-place,  Cardiff. 
"  Kelvin  "  Lecture  on  "  Some  Aspects  of  Lord  Kelvin's  Life- 
and  Work,"  by  Dr.  A.  Russell. 

Royal  Society  of  Arts. 
a  p.m.     At  John-street,  Adelphi,  W.C.     Howard  Lecture  on  ",Coal 
and  its  Economic  Utilisation,"  bv  Prof.  G.  S.  S.  Bramo.     (Lec- 
ture IIL) 
TUESDAY,  Dec.  12th. 

Scottish  Local  Section,  Ins{tit0Tion  of  Electrical  Engineers. 
7.30  p.m.     At  207,  Bath-street,  Glasgow.     Paper  on  "The  Parallel 
Operation  of  Electrical  Power  Stations,"  by  Mr.  J.  S.  Peck.  (§  .^ 
Manchester  Local  Section,  In.stitution  of  Electrical  Engineers. 
7.30  p.m.     At  the  Engineers'  Club,  Manchester.     Illustrated  lecture- 
on  "  Some  Aspects  of  Industrial  Research,  with  Special  Refe- 
rence to   American   Researcl'   Activities,"  by  Mr.   A.   P.   M. 
Fleming.  "  j^jj 

Association  of  Supervising  Electrician.'^. 
7.15  p.m.     At  St.  Bride's  Institute,  Ludgate-circus.  E.C.     Paper  oa 
"  Electric  Meters,"  by  Mr.  J.  Rennie. 
WEDNESDAY,  Dec.  ISth. 

Royal  Society  of  Arts. 
4.30  p.m.     At  John-street,  Adelphi,  W.C.     Paper  on  "  The  Develop- 
ment of  Imperial  Resources,"  by  Mr.  H.  Wilson  Fox. 
Association  of  Exgineers-in-Charge. 
S  p.m.     At  St.   Bride's  Institute,   Ludgate-circus,   E.C.     Paper  on 
"  Solid  Fuels,"  by  Mr.  S.  G.  Martlew. 

Liverpool  Engineerlng  Society. 
At  Royal  Institution,  ('olc[uitt-street,  Liverpool.     Paper  on  "  Works 
Costing  Systems,"  by  Mr.  H.  Shephard. 
THURSDAY,  Dec.  14th. 

Institution  of  Electrical  Engineers. 
5  p.m.     At  the  Institution,  \'ictoria  Embankment,  W.C.     Paper  on 
"  CJolonial  Telegraphs  and  Telephones,"  by  Mr.  R.W.  Weight- 
man. 

CJreenock  Electrical  Society. 
7.45  p.m.     At  Masonic  Rooms,  22,  West  Stewart-plac.^,  Cirecnock. 
Paper  on  "  The  Art  of  Wiring,"  by  Mr.  James  Nichol. 
FRIDAY,  Dec.  ISth. 

Illuminating  Engineering  Society. 

5  p.m.     At    Royal    Society    of   Arts,    Jolm-street,    Adelphi,    W.C. 

P^per  on  "  War  Economies  in  Lighting.''    by  Mr.  L.  Gaster. 
Institution  of  Mechanical  Engineers. 

6  p.m.     At  the  In.stitution  of  Civil  Engineers,  Great  George-street„ 

Westminster,  S.W.    Paper  on  "  Variable-Speed  Gears  for  Motor 
Road-Veliicles,"  by  Mr.  R.  E.  Phillips. 
North- East  Coast  Institution  of  Engineers  and  Shipbuilders. 

7.-30  p.m.     At  Bolbec Hall,  Newcastle-upon-Tyne.   General  Meeting. 

1st  LONDON  ENGINEER  VOLUNTEERS. 

Officer  Commanding.  Lieut. -Col.  C.  B.  Clay,  V.D. 
Orders  for  the  Week. 

Officer  for  the  Week. — Platoon  Commander  Parker. 

Next  for  Duty. — Platoon  Commander  C.  H.  C.  Bond. 

Promotion. — Orderly  Room  Corjioral  Hardcastle  to  be  Sergeant  (dated 
Dec.  1). 

Monday.  Dec.  11. — Tecluiical  for  Platoon  No.  9,  at  Regency-street : 
Squad  and  Platoon  Drill,  Platoon  No.  10  ;  Signalling  Class  :  Re- 
cruits' Drill,  6.25  to  8  :   Lecture  on  TelejAones,  7.30. 

Tuesday,  Dec.  12. — School  of  Anns.  6  to  7  ;  Lecture,  7.15,  "  The  Service 
of  Protection,"  Company  Commander  Hynam. 

Wednesday,  Dec.  13. — Instructional  Class,  6.15  ;  Platoon  Drill,  I'latcon 
No.  1." 

Thursday.  Doc.  14. — Platoon  Drill,  Platoon  Nos.  5  and  6;  Ambulance 
Class  by  M.O..  6. 

Friday,  Doc.  15. — Technical  for  Platoon  No.  10,  Regency -street ;  Squad 
a'n-d  Platoon  Drill.  No.  9  ;  Signalling  Class  ;  Recruits'  Drill.  6.25  to 
8.25  ;   Lecture  on  Telephones.  7.30. 

Saturday.  Dec.  16. — N.C.O.'s  Cla.'s.  2.30,  Company  Commander  Hynam. 

Suiulav.  Dec.  17. — Entrenching  at  Otford.  Parade  Victoria  (S.E.  &  C. 
Hailwiiy  Booking  Office),  8.45  a.m.  Unifonn,  haversacks,  water 
boltlcs.  Midday  ration  to  be  carried.  Railway  vouchers  will  biv 
provided. 

Musketry. — -For  all  Companies,  see  Notice  at  Headquarters. 

Note.- — Unless  otherwise  indicated,  all  drills.  &c.,  will  take  place  at 
Hea(l(|uartei-s. 
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THE  RESTORATION  OF  SERVICE  AFTER  A  NECESSARY 
INTERRUPTION.* 

BY   F.  E.  KICKETTS. 

Generally  speaking,  altemating-cuirent  generators  cannot  be  in- 
jured by  overloading  for  a  few  minutes,  and  since  the  sudden  inter- 
ruption of  a  circuit  carrying  heavy  currents  tends  to  produce  ab- 
normal voltages  it  is  advisable  during  abnormal  conditions  to  keep  all 
the  switches  closed  except  for  discomiecting  a  section  of  the  system 
that  has  become  permanently  disabled. 

Since  the  amount  of  service  affected  by  the  opening  of  a  switch  is 
in  proportion  to  the  nearness  of  the  switch  to  the  generator,  the  im- 
portance of  keeping  the  switches  closed  increases  as  we  approach  the 
generators  ;  consequently  the  generator  switches  should  be  arranged 
so  that  they  will  never  open  due  to  any  overload.  But  for  the  chance 
of  trouble  within  the  generators  themselves,  the  switches  controlling 
them  would  te  better  made  non-automatic  ;  however,  with  such  an 
arrangement,  in  case  a  short  circuit  or  a  groimd  should  occm-  within 
the  generator,  the  service  would  be  seriously  disturbed,  and  there 
would  also  be  a  possibility  of  the  generator  being  seriously  damaged 
if  not  destroyed. 

An  ideal  scheme  for  the  protection  of  generators  is  illustrated  in 
Fig.  1.  The  generator  is  three-phase,  but  in  describing  the  scheme 
■we  need  only  consider  a  single  phase.  At  each  extremity  of  phase  A 
there  is  a  current  transformer,  A 1  being  near  the  oil  switch  and  trans- 
former A2  being  near  tlie  neutral,  so  that  any  current  passing  com- 
pletely through  phase  A  will  produce  in  the  secondaries  of  the  two 
transformers,  currents  that  are  exactly  equal  and  in  phase,  the 
transformers  having  equal  ratios  and  connected  so  that  their  second- 
aries will  work  in  series  with  their  instantaneous  voltages  in  the  same 
direction.  Then  if  a  relay  such  as  .43  is  connected  with  its  actuating 
coil  letween  the  two  wires  connecting  the  transformers,  and  its  con- 
tact circuits  connected  both  to  the  trip  coil  of  the  switch  in  the 


as  the  magnetism  of  the  fields  decrease  there  would  be  induced  in  the 
closed  field  circuit  a  voltage  that  would  oppose  the  decrease  in  field 
current,  in  the  original  Paper  oscillograms  are  given  which  show 
the  time  required  for  the  armature  voltage  to  die  out  when  the 
generator  field  is  opened  aiK!  when  the  exciter  field  is  opened.  If 
the  exciter  voltage  were  lowered  by  inserting  resistance  in  the  ex- 
citer field,  the  time  would  be  still  longer.  By  the  time  the  fields  close 
the  arc  will  have  ceased,  and  as  tlie  current  builds  up  in  the  fields  the 
armature  voltage  will  rise  gradually  from  zero  to  normal,  with  total 
absence  of  voltage  siurges  and  an  armature  current  not  e.xceeding 
200  per  cent,  normal.  As  the  armature  voltage  rises  to  normal,  the 
service  on  the  entire  system  will  te  restored.  However,  to  accom- 
plish the  best  results,  special  arrangements  of  relays  should  be  pro- 
vided, and  when  there  are  s_\Tichronous  motors  on  the  system,  special 
features  should  be  incorporated  in  their  design. 

To  assist  in  the  detail  descrijrtion  of  this  system  Fig.  2  is  shown. 
A  motor  M  is  connected  through  a  train  of  gears  to  a  dial  switch  A 
in  such  a  way  that  when  the  motor  is  in  operation  the  dial  makes  one 
complete  revolution  in  one  minute  which  is  the  time  required  for  one 
cycle  of  operation  of  the  system.  The  motor  is  started  by  any  one  of 
the  relays,  1,  2  or  3  which  are  conneo'ted  to  current  transformers  in 
the  armature  leads  of  at  least  one  generator  that  is  in  operation  on  the 
system  to  be  protected.  These  relays  are  coimected  to  transformers 
in  tlie  generator  leads  rather  than  in  any  other  j^art  of  the  system  for 
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armature  circuit  and  the  tri])  coil  of  the  .switch  in  the  field  circuit, 
the  lerminals  of  the  actuating  coil  of  the  relay  will  always  be  at  the 
name  potential  as  long  as  there  is  no  leakage  of  current  in  the  winding 
of  phatic  A,  regardless  of  the  load  on  the  generator  or  whether  it  is 
operating  as  a  generator  or  motor.  Therefore,  as  long  as  there  is  no 
trouble  in  llie  generator  no  current  will  flow  through  the  coil  of  the 
relay  ami  there  will  be  no  tendency  to  trip  the  switch,  but  just  as 
Hoon  us  current  startH  to  leak  from  phase  .1  to  one  of  the  other  phases 
or  to  ground,  there  will  be  a  diiforonce  in  the  value  of  the  current 
flowing  tlirougli  the  two  tran»formorB,  which  difTcronco  will  be  repre- 
M-nted  by  a  current  in  the  neeondary  of  one  transformer,  but  not  in 
the  other  ;  therefore  this  unbalance  in  the  secondaries  will  have  to 
flow  through  the  actuating  coil  of  the  relay  which  will  cause  its  con- 
tnetd  to  cloM^  thereby  opening  both  the  armature  circuit  and  the 
field  circuit,  and  thus  not  only  preventing  current  from  fee<ling  into 
the  dninaged  generator,  but  also  prcsvonting  llio  damage  that  would 
hftve  been  raUKcd  by  current  gener/ited  by  this  generator  hud  the 
field  circuit  r<;nuiiMcd  cloHcd.  '■"■'hi 

Now  lot  im  (^oTittidor  what  would  happen  if  we  Himultanoously 
interrupt  the  field  circuits  of  all  the  generulorH  for  a  short  interval 
of  time  :  tuiy,  one  or  two  seconds.  When  the  field  circuits  of  the 
gcnomtoni  are  opened,  the  voltage  of  the  HysleiJi  will  very  (|uickly 
drop  U>  near  zero,  and  when  I  lie  short  circuit  is  severe,  the  heavy  arma- 
ture currcnl  will  tend  to  demagiictiHelho  generators,  even  Ix^hire  the 
field  rircuitH  urn  ri|Mine<l.  Tliis  drop  in  volt  ago  will  bo  much  more 
rapid  than  c^iuld  be  fteeomjilishnd  by  Tedueing  the  voltage  applied 
to  the  field  circuits  while  the  lielil  'ircuils  remuined  closed  since  then 


•  Abatract  of  a  Paiior  totul  Ixiforo  the  Amoriaan  Institulo  nf  ]•:],;■. 
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the  I'eason  that  thcj'  will  then  always  be  subjected  to  the  same  current 
during  a  short-circuit  regardless  of  the  number  of  generators  in 
service,  whereas,  if  they  were  placed  in  the  outgoing  circuits  they 
would,  during  a  short-circuit,  be  subjected  to  a  current  that  would 
be  in  proportion  to  the  number  of  generators  in  service  at  the  time. 
The  action  of  the  relays  to  start  the  motor  is  delayed  by  a  definite 
time-limit  relay  4  for  two  seconds  in  order  to  give  certain  of  the 
seleitive  relays  on  the  system  tinvo  to  operate  or  cut  out  a  minor 
circuiit  that  may  be  short  circuited,  but  this  time  must  be  less  than 
that  required  to  operate  the  relays  controlling  the  major  part  of  the 
system.  Very  soon  after  the  time-liniit  relay  has  caused  relay  Itl  to 
pick  u])  and  start  the  motor,  segment  Jl  which  is  carried  by  (ho  rota- 
ting dial  will  touch  a  contact  which  will  ajiply  current  to  relay  Rl 
during  one  comiWete  revolution  of  tlie  dial  indejiciidcnt  of  the  time- 
limit  relay.  This  prevents  I  h(!  motor  from  stojiping  after  it  has  once 
started  until  it  has  completed  one  cycle.  Immediately  after  lil  is 
locked  a  button  on  the  dial  touchers  a  contact  that  clo.ses  relay  H2, 
which  trips  out  all  the  field  switches,  and  about  two  sooonds  later 
another  button  on  the  dial  loiichos  a  contact  that  closes  relay  H'i 
which  cloHus  all  th<!  field  switcOies.  'I'he  voltage  rt^gulator  will  boost 
the  (^xciler  voltage  to  a  niaximiim,  while  the  fields  are  opened  so  that 
when  the  fields  are  cloKcd  the  fi<^ld  current  will  build  u])  to  a  maxi- 
mum which  is  very  desiniblc,  as  the  time  ivquired  for  the  geneialors 
to  pull  in  Htej)  varicw  invcr.scly  as  the  stn^nglh  of  the  field  curr(>iils. 
However,  whi'n  the  gencral'irs  pull  in  step  the  voltage  may  rise  so 
rapidly  that  the  regulator  will  not  be  able  to  control  it,  therefore,  to 
prevent  the  voltage  from  rising  too  rapidly  and  overshooting,  the 
relnvM,  M.  Vf.'i  and  Wl  iir<!  controlled  by  the  segments  near  the  eontne 
of  till'  dial  so  that  during  the  first  oni^  third  cycle  of  operation,  one- 
lialf  the  resistance  in  series  with  the  voltage-regulating  coil  of  the 
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regulator  will  lie  short  circuited  and  the  resistance  will  be  cut  in 
circuit  in  steps  as  the  dial  rotates,  all  of  the  resistance  being  in 
circuit  at  the  end  of  the  cycle. 

Therefore,  since  the  regulator  operates  to  maintain  a  constant 
current  in  tho  voltage  coil,  the  voltage  will  bo  maintained  in  pro- 
portion to  the  resistance  in  the  circuit  of  the  voltage  coil  ;  that  is, 
the  voltage  will  be  restored  to  normal  gradually,  which  is  of  great 
importance  in  pulling  the  motors  on  the  .system  into  synchronism. 

During  the  operation  of  the  device,  the  induction  motors  will  slow 
do-mi  and  come  back  to  normal  speed,  but  the  relays  controlling  them 
should  be  set  for  a  rather  high  current,  say  40(1  jier  cent,  load  to 
prevent  them  from  tripping  before  the  motors  are  up  to  speed.  This 
high  setting  will  not  be  dangerous  as  the  motors  will  stand  a  heavy 
overload  for  a  few  seconds  without  excessive  heating,  and  in  case  a 
motor  burns  out  sufficient  current  will  How  to  trip  the  relay. 
e  SjTiclu'onous  converters  present  a  more  difficult  jiroblem  since  they 
lose  a  great  part  of  their  torque  when  they  get  out  of  phase,  and  their 
polarity  on  the  direct-current  side  depends  upon  the  polarity  of  the 
brushes  when  they  come  into  synchronism. 

fe  This  reversing  may  be  overcome  by  exciting  the  fields  from  an 
external  direct -current  source.  In  most  cases  25  per  cent,  full  value 
of  field  current  will  ensure  the  polarity  being  correct.  Fig.  3  illus- 
trates one  method  that  has  been  successfully  used.  A  converter,  1, 
is  connected  to  the  'bus  bars  through  automatic  circuit  breakers  and 
has  its  neutral  gromided.  There  is  also  a  storage  battery,  2,  connected 
to  take  the  load  during  short  interruptions  on  the  alternating-current 
Wien  the  fields  of  the  generators  open  and  the  voltage 


protecting  the  motor  sho\ild  it  get  out  of  step  and  for  any  reason  be 
imable  to  regain  swchronism.     There  is  also  in  the  circuit  of  the 
current  transformer  a  relay  li  which  is  so  designed  that  it  will  pick 
up  at  a  current  correspcmding  to  200  percent,  load  of  the  motor,  and 
after  it  has  once  picked  up,  it  will  not  drop  till  the  load  on  the  motor 
is  normal.     Responsive  to  the  relay  6  is  a  switch  in  the  field  circuit 
of  the  generator,  which  has  coimected  in  parallel  with  it  a  resistance 
E  that,  when  in  circuit,  will  limit  the  load  on  the  generator  to  a  point 
where  tho  motor  will  imll  into  synchronism.     Therefore,  as  the  vol- 
tage on  the  system  builds  uji  after  an  interruption,  before  the  current 
in  the  motor  is  great  enough  to  operate  relay  A,  relay  B  will  pick  up 
and  trip  the  field  switch,  which  will  cut  in  the  resistance  E  and  there- 
by limit  the  load  on  the  motor  to  a  point  where  the  motor  can  pull  in 
without  operating  relay  A.     It  will  also  be  noted  that  there  is  a 
relay  F  which  picks  up  in  response  to  the  voltage  across  resistance 
E,  and  opens  the  circuit  of  the  trip  coil  of  the  field  switch  and  closes 
the  circuit  of  the  closing  coil,  so  that  when  the  motor  pulls  into  syn- 
chronism and  the  current  decreases  to  normal  the  field  circuit  breaker 
will  be  closed    and  the  voltage  on  the  generator  will  be  restored  to 
normal  ;   also  the  voltage  across  relay  F  will  drop  to  zero  and  it  will 
reset  itself. 

The  design  of  synchronous  motors  affects  to  a  great  extent  their 
ability  to  pull  back  into  svTichronisra,  the  greatest  item  being  the 


Switch  in  60  Cycle 


decreases,  current  will  flow  from  the  battery  into  the  converter  untd 
the  breakers  open.  Then,  since  the  voltage  of  the  rotary  is  not  suffi- 
cient to  hold  up  the  re'ay  R\,  the  plunger  of  this  relay  will  drop, 
opening  its  own  circuit  and  closing  that  of  r^lay  A'2  which  connects 
the  negative  'bus  to  a  point  between  the  field  coils  and  the  rheostat, 
.so  that  current  will  flow-  from  the  ground  through  the  transformers  to 
the  armature  and  thence  through  the  field  coils  and  rheostat  in  multi- 
ple to  the  negative  'bus,  the  voltage  impressed  on  the  field  coils  being 
half  normal  and  in  the  direction  to  give  the  proper  polarity  at  the 
brushes.  Therefore,  when  the  converter  comes  up  to  speed  it  will  be 
ready  for  service. 

When  no  battery  is  used  on  the  'bus,  a  small  battery  capable  of 
furnishing  the  field  current  should  be  comiectcd  between  the  neutral 
And  wire  marked  3  which  would  then  not  be  connected  to  the  nega- 
tive 'bus. 

With  synchronous  motors  it  becomes  necessary  to  reduce  the  load 
to  a  point  where  the  motor  will  pull  in  step.  One  method  of  accom- 
plishing this  is  shown  in  Fig.  4  which  illustrates  the  connections  for 
reducing  the  load  on  a  motor-generator  until  the  motor  can  pull  in. 
A  single  armature  lead  is  shown,  as  the  connections  (o  the  others  are 
similar.  In  this  armature  lead  is  a  current  transformer  which 
furnishes  current  to  two  relays,  one  of  which  A  is  connected  to  trij)  the 
main  switch  controlling  the"  motor,  is  set  for  400  jier  cent,  load  and 
should  have  an  inverse  time  characteristic  such  that  it  will  trip  in 
about  onelhinl  of  a  second  at  tho  m.iximum  current  the  motor  will 
feed  into  a  short  circuit ;  then  it  will  not  trip  under  heavy  load  or 
when  a  short  circuit  occurs  on  the  system,  but  will  act  very  quickly 
when  trouble  occurs  in  the  motor.  This  protection  could  also  be 
Accomplished  by  the  scheme  recommended  for  generator  protec^tion 
.(Fig.  1),  but  the  arrangement  shown  in  Fig.  4  has  tho  advantage  of 
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Fig.  4. 

Resistance.  Capacity. 

0-5  ohm.      150  amp. 


resistance  of  the  damper  whiding.  WTien  a  heavT  current  flows  ui 
the  armature  of  a  sjaichronous  motor  while  it  is  out  of  phase,  the 
fields  are  subjected  to  a  considerable  stress  by  induction  and  it  is 
therefore  advisable,  though  not  necessary,  to  insert  reactors  m  the 
armature  leads.  This  reactance  should  bring  the  total  of  the  circmt 
to  about  20  or  2.5  per  cent.,  and  can  be  provided  m  the  wmdmg  of 
the  motor  in  new  machines.  ♦  j  u„  ,i,w 

Voltmeter  charts  taken  at  a  generating  station  protected  by  this 
system  are  given  in  the  original  Paper.  ... 

The  system  has  proved  of  great  value  in  clearing  short  circuits  in 
the  main  'bus  structure,  such  as  are  sometimes  caused  by  the  failure 
of  an  oil  switch  or  the  accidental  starting  of  an  arc  between  bus  bars. 
A  further  advantage  is  gained  in  starting  a  system  after  a  general  shut 
down,  which  can  be  done  by  closing  all  the  alternatmg-cuirent 
switches  while  the  fields  arc  open,  and  then,  when  the  fields  close, 
all  the  gene.ritoi-<  u  ill  s\  lu  hronise  and  bring  the  entwe  system  up  to 
normal:  as  the  y.^\^^'Sv  xmII  build  up  gradually  andtherefore  not 
damage  any  machines  that  may  be  left  in  service.  When  thexe  are 
several  generating  stations  operating  in  parallel  there  is  no  difficulty 
in  getting  the  field  breakers  of  all  generators  open  at  the  same  tunc, 
since  the  short  circuit  strikes  all  tho  stations  simultaneous  y  It 
some  of  the  breakers  open  a  little  before  the  others  or  i  f  som(!  ot  them 
do  not  open  at  all  there  is  no  bad  efltoct.  .        *,    .    ;„ 

In  addition  to  interruptions  that  affect  tho  entire  system  there  is 
another  cla.ss  which  aMVrls  only  a  minor  part  of  the  .system,  for  ex- 
ample altornating-curr..n(  distribution  feeders  that  are  not  tied  in 
with  other  feeders  after  they  leave  the  station  Moix,  ">'^"  ''^  F«' 
cent,  of  tho  short  circuits  on  the.se  feeders  an  of  a  t.MUIK.rar.v  natme 
and  therefore  clear  them-solves  as  soon  as  tho  feeder  trips  out ,  but 
by  the  time  the  operator  can  close  the  switch  again  the  motors  have 
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shut  down.  This  in  eifect  gives  an  interruption  of  several  minutes 
as  the  customer  will  be  slow  in  starting  up.  Since  an  arc  breaks 
within  a  fraction  of  a  second  after  the  voltage  is  cut  off  we  may,  by 
closing  the  switch  quickly,  prevent  the  motors  from  shutting  down. 

Fig.  5  illustrates  a  system  that  has  operated  very  satisfactorily  to 
clear  temporary  short  circuits  on  distribution  feeders,  when  the  short 
circuits  are  of  such  a  nature  that  they  will  not  re-establish  them- 
selves after  the  arc  is  once  broken. 


Fig.  5. 

A  feeder  A  is  connected  through  an  electrically-controlled  oil 
switch  to  a  station  'bus  B.  The  switch  C  is  for  operating  the  switch 
manually,  and  relays  HI  and  H2  are  for  tripping  the  switch  in  re- 
sponse to  current  in  the  feeder,  and  serve  the  purpose  of  the  usual 
overload  relays.  Transformers  7'1  and  T2  are  connected  one  on 
either  side  of  the  oil  switrh.  :\m\  in  such  a  way  that  when  the  oil 


E-i  ;  Hi  will  pick  ii])  instaiitlj',  but  if3  being  a  time-limit  relay  will 
start  to  move  but  will  not  close  its  contacts  for  a  predetermined  time. 
When  relay  i?4  closes  its  contacts,  current  will  flow  through  relay  R5, 
which  will  close  its  contact,  and  thereby  close  the  oil  switch.  If  the 
short  circuit  is  still  on  the  feeder  when  it  is  made  alive,  relays  Rl  and 
R2  will  trip  the  switch  again  and  R4  and  R5  will  close  the  switch  as 
soon  as  the  potential  across  the  switch  is  unbalanced.  This  opening 
and  closing  of  the  feeder  switch  will  continue  unt  il  the  relay  R3  closes 
its  contacts,  thereby  short  circuiting  the  upper  coil  of  relay  Ri,  which 
will  prevent  this  relay  from  further  operation  luitil  the  voltage  across 
R'i  has  been  reduced  to  zero  for  sufficient  time  for  it  to  return  to  its 
starting  position.  This  is  done  after  the  trouble  on  the  feeder  has 
been  cleared  by  opening  switch  E  and  closing  the  oil  switch  by  means 
of  switch  C  ;  then  the  system  can  be  put  in  operation  again  by  closing 
switch  E.  If  the  arc  breaks  the  first  time  the  oil  switch  opens,  R'i 
will  return  to  its  starting  position  making  the  apparatus  self-setting. 

In  order  to  illustrate  the  accuracy  with  which  this  system  operates, 
and  its  effect  on  the  service,  oscillogi'aph  records  were  taken  on  a 
6,600- volt  system  protected  by  this  method.  The  arc  was  started  by 
throwing  a  one-inch  (2-54  cm.)  spark  gap.  short  circuited  by  a  fuse 
wire,  across  the  circuits. 

In  Fig.  6,  A  shows  the  'bus  voltage,  B  the  current  in  one  leg  of  a 
200-h.p.  induction  motor  carrying  full  load,  and  ( '  the  voltage  on  the 
feeder.  To  make  the  test  most  severe,  the  short  was  made  near  the 
switch  and  the  load  on  the  motor  was  provided  by  a  direct -connected 
generator  supplying  current  to  a  resistance,  .so  that  the  fly-wheel 
effect  would  be  very  small.  It  will  be  noted  that  the  time  of  opera- 
tion was  the  same  in  each  case  and  that  the  load  was  not  very  great 
after  the  operation.  Fig.  7  was  taken  under  the  same  conditions  as 
Fig.  6,  except  that  the  spark  gap  was  made  so  the  arc  would  not  break. 
This  shows  how  the  number  of  operations  was  limited. 

Fig.  8  shows  the  operation  of  the  system  with  a  later  type  oil 
switch  ;  A  is  the  voltage  across  the  switch  and  therefore  shows  the 
time  the  switch  was  open,  B  is  a  timing  cm-ve  taken  from  a  circuit 
of  62i  cycles,  and  C  shows  the  current  in  the  short  circuit.  It  will  be 
noticed  that  the  switch  opened  much  quicker  and  closed  slower  than 
the  old  type  switch  used  in  the  other  tests  ;  the  total  time  of  opera-  . 
tion,  however,  was  about  the  same. 

The  tests  showii  above  have  been  repeated  many  times  and  in  no 
case  has  the  time  required  for  similar  operations  varied  more  than 
0  02  second. 
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Bwilch  in  olo«;d  their  vollnges  will  ojipowi  each  other,  and  therefore 
there  will  I*  no  vollaxe  impretw^d  on  rclayH  JCi  ami  JH.  Then,  when 
an  arc  occurM  on  the  feeder,  either  of  the  reliiyH  Jt\  or  R2  may  trip 
tho  uwilch  but  iih  noon  im  the  f  iirrenl  \h  interriipterl  by  the  oil  switch 
tho  voltage  on  the  two  tninHfomierH  '/'I  and  7'2  will  become  iiii- 
bnliinccd,  which  will  canwi  current  to  (low  throngli  rclayH  IC.l  and 


A    WEHNELT    CATHODE-RAY    TUBE    MAGNETO- 
METER.* 

BY    CHAS.    T.    KNirP,    M.A.,    PH.D.,    AND    L.    A.    WELO,    M.S. 

In  a  recent  Paperf  the  authors  described  an  apparatus  for  deter- 
mining the  horizontal  intensity  (H)  of  the  earth  magnetic  field, 
■lopcnding  on  the  measurement  of  the  magnetic  and  electrostatic 
deflections  of  a  beam  of  cathode  rays  and  on  the  assumption 
of  the  ratio  of  the  charge  to  the  nuiss  of  the  electron.  It  has 
since  l)een  suggested  by  the  authors  that  it  might  bo  well  to 
(Ircliicc  //  by  coniparing  the  dellet-tion  produced  by  tho  earth's 
iiiiL'iHlic  field  with  the  deflection  iiroduced  by  a  known  calculated 
licld,  thus  avoiding  tho  assumption  of  the  ratio  e!m.  It  was  for  the 
purpose  of  carrying  out  this  suggestion,  and  also  in  the  hope  of 
obtaining  a  more  compact  and  convenient  instrument,  that  the 
work  now  to  be  described  was  inidertaken. 

The  discharge  lul)e  is  a  glass  jar  about  40  cm.  in  height  and  of 
12  cm.  diameter,  clamped  at  the  bottom  to  a  biass  plate,  which  is  in 
turn  fastened  to  tho  widened  jiart  of  a  brass  pipe  aliout  5  cm.  in 
diameter.  The  last  fastening  is  adjustable,  so  that  the  axis  of  the 
discharge  tube  can  be  made  to  coincide  exactly  with  that  of  the  i)ipe, 
which  turns  in  holes  cut  in  a  wooden  frame.  Tho  ])ipe  thus  serves 
as  a  bearing,  permitting  tho  discharge  tube  to  be  turned  about  a 
vertical  axis.  Tho  rotation  about  the  vertical  axis  is  a  necessary 
fciitnn^  of  tho  instrument,  for  the  eartirs  magnetic  field  cannot  very 
well  b(>  eliminated  for  a  zero  rcNuling  of  the  deflections,  but  they  must 
be  observed  for  various  orientations  of  tho  tube. 

The  tube  is  exhausted  through  ii  glass  stem  inside  of  the  brass  pipe. 
OiK!  end  of  the  stem  is  waxed  into  a  hole  at  the  bottom  of  the  jar, 
and  the  other  is  fitted  by  a  long  and  well-ground  joint  to  another 
glass  stem  which  eonneets  to  a  (hiede  capsule  pump,  to  a  bulb  con- 
taining tho  drier  P,Oj,  and  to  tho  charcoal  liquid  air  bulb  for  further 
improving  tho  vacuum. 

•  Alwtriirtof  ft  I'aporin  th"  "  I'liiloHnphicml  MftRnzino,"  No.  100,  1910. 
t  Knijip  nnd  VVelo,  "  Terrcitrial  MiiKncti.Hin  and    Atmospheric  Eloc- 
tricitv,"  "  I'hil.  MftR.,"  Vol. XX.,  1015,  pp.  M-OS. 
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The  ivitlioilo  shown  at  C.  Fig.  1,  is  of  a  form  pioviously  described 
by  tlie  iiuthors,*  but  has  in  this  case  been  somewhat  simplified  and 
made  n\ore  coniinict.  The  objeet  of  using  the  VVehnelt  cathode 
rather  than  the  eokl  aluminium  cathode  is  to  seturc  electrons  having 
a  low  velocity,  with  consequent  measurable  dcllcctions  for  the 
relatively  weak  earth  He'd,  and  at  the  same  lime  get  a  definite  beam 
of  sufficient  range  without  the  use  of  diaphragms,  as  was  found 
possible  when  the  spot  of  lime  (Bank  of  England  wax)  does  not 
exceed  0-02  cm.  in  diameter.  The  direction  that  the  beam  takes  is 
uncertain,  and  two  adjustments  of  the  cathode  are  necessary,  one 
in  the  plane  of  tlie  drawing  and  one  [erpendicular  to  it. 

The  anode  is  an  aluminium  ring^of  nearly  the  internal  diameter 
of  the  jar,  lying  at  its  bottom,  and  connected  by  a  wire  to  mercury 
at  the  bottom  of  the  glass  stem  below  the  joint  J,.  The  mercury  is 
in  contact  with  a  seaied-in  platinum  wire,  which  is  connected  to  the 
positive  terminal  of  a  high  potential  battery.  Since  thg  cathode 
and  the  wire  leading  to  the  anode  from  the  inside  of  the  exhaust  tube 
are  very  close  togethei',.a  mica  screen  is  inserted  at  31  to  prevent 
a  direct  discharge,  which  might  take  place  if  the  vacuum  wtre  at  a 
favourable'stage,  with  possible  injury  to  the  battery. 


Pump, 


Fic;.  1. — Diagram   of  the   Instrument. 

The  deflections  of  the  beam  of  particles  are  recorded  on  a  photo- 
graphic plate  held  near  the  top  of  the  tube  in  a  simple  form  of  plate- 
holder  and  shutter.  The  holder,  which  rests  on  a  brass  ring  waxed 
to  the  inside  of  the  tube,  is  a  dise  of  aluminium  with  a  small  segment 
cut  away.  On  the  under  side  of  this  disc  a  shallow  box  is  built.  One 
end  of  the  box  is  slightly  undercut  on  the  inside,  so  that  the  photo- 
graphic plate  can  be  wedged  in,  and  a  wedge-shaped  clamp  actuated 
by  a  spring  in  th<-  wall  at  the  other  end  secures  the  plate  in  position, 
not  only  from  falling  out,  but  presses  it  up  against  the  disc,  so  that 
its  position  is  never  in  doubt.  The  cover  is  a  thin  aluminium  plate 
hinged  at  a  side,  lent  over  at  the  edges  to  prevent  light  from  entering 
«dgewise,  and  is  backed  by  a  spring,  so  that  it  will  slay  clo.sed.  The 
lid  is  opened  bj'  the  winch  showTi  at  J ^,  which  winds  a  string  hooked 
to  the  handle  on  the  lid.  The  discharge  tube  is  closed  at  the  top  by 
a  piece  of  plate  glass,  sealed  on  with  lialf-and-half  (beeswax  and 
resin)  wax. 

The  platinum  strip  on  which  the  lime  is  placed  is  heated  elec- 
trically. To  do  away  with  troublesome  winding  of  the  wires  as  the 
lube  is  turned  a  hard  rubber  plate  containing  two  rings  of  mercury 

*Loc.  cil. 


was  arranged  immediately  beneath  the  brass  pip'e  bearing.  The 
r.'ngs  arc  connected  to  the  ternvnals  of  a  battery  by  binding  posts 
loading  up  under  the  rings  through  the  rubber.  From  the  rings, 
wires  lead  up  the  inside  of  the  brass  pipe,  but  outside  the  exhaust 
stem,  through  the  brass  pipe  above  the  wooden  frame,  and  thence 
to  sea'ed-in  platinum  terminals  set  in  tubes  perpendicular  to  the 
plane  of  the  drawing  and  indicated  by  the  dotted  circle  at  D.  Wires 
on  the  inside  of  the  cathode  mounting  lead  to  the  cathode  itself. 
One  terminal  of  the  heating  circuit  leads  to  the  negative  end  of  the 
high-potential  battery,  while  the  positive  end  of  the  high-potential 
battery  is  connected  to  the  sealed-in  platinum  wire  below  J^,  as  has 
already  been  stated. 

The  coil  of  six  turns,  wound  so  close  that  the  current  may  be  con- 
sidered a  circular  one,  is  wound  on  a  built-up  and  accurately  turned 
wooden  core.  It  is  pivoted  on  the  horizontal  support,  shown  above 
tho  discharge  tube,  so  that  it  hangs  vertically,  but  is  prevented  from 
turning  about  a  vertical  axis  by  an  adjustable  clamp  (not  shown)  on 
the  support.  A  pointer  on  the  coil  which  moves  over  a  graduated 
circle  on  the  support  gives  the  orientation.  A  pointer  on  the  brass 
supporting  pipe  and  a  graduated  circle  on  the  wooden  frame  gives,  it 
might  be  added,  the  orientation  of  the  tube  itself.  When  it  is  desired 
to  remove  the  cover  from  the  discharge  tube  the  coil  is  lifted  off  and 
the  support  swmig  back  about  the  pivot  P. 

When  making  a  determination  the  pump  is  generally  run  for  over 
an  hour,  the  charcoal  bulb  being  gently  heated  during  the  while  to 
drive  off  gas  absorbed  at  ordinary  temperatures.  When  the  bulb 
has  cooled  it  is  immersed  in  liquid  air.  The  heating  circuit  may 
soon  be  closed,  the  resistance  adjusted  until  the  platinum  glows  with 
a  red  heat,  and  1,000  volts  now  applied  between  the  cathode  and 
anode.  It  is  well  to  leave  the  glowing  cathode  thus  for,  say,  five 
minutes.  If  the  heating  current  is  then  slowly  increased  a  diffused 
spot  will  show  on  the  plateholder  lid,  which  is  covered  with  willemite. 
On  further  heating,  the  diffused  spot  becomes  either  a  welKdefined 
spot  or  a  sharp  line  in  a  plane  containing  the  platinum  strip.  After 
the  cathode  has  been  adjusted  so  that  the  spot  is  east  of  the  centre 
of  the  plateholder  by  an  amount  equal  to  the  estimated  deflertion 
(and  in  the  plane  of  the  coil),  and  the  or.'entation  of  the  tube  noted, 


Fig.  2. 

the  plateholder  is  opened  and  an  exposure  made  for  5  to  15  .seconds, 
depending  on  the  intensity  of  the  beam.  The  switch  of  the  coil 
circuit  is  then  closed,  so  that  the  beam  is  deflected  still  more,  and  the 
exposure  at  the  new  spot  made.  Then  the  plateholder  is  closed,  the 
tube  turned  to  180  deg.,  the  plateholder  again  opened  and  the  proces.s 
repeated.  We  thus  get  four  spots  or  lines  on  the  plate,  which  should 
be  arranged  along  a  straight  line.  Half  of  the  distance  between  the 
two  imier  spots  is  the  deflection  due  to  the  earth's  field  alone,  while 
half  the  distance  between  the  outer  two  is  the  deflection  with  the 
earth's  field  increased  by  the  standard  one. 

The  Declitiation. — It  is  unnecessary  to  determine  the  declination 
by  another  instrument  in  order  to  set  the  coil  in  a  plane  perpendicular 
to  the  meridian.  The  instrument  itself  is,  indeed,  a  sufficiently 
accurate  declinometer  for  the  purpose  of  setting  the  coil. 

A  test  photographic  plate  is  first  taken  with  the  coil  in  any  position, 
which  is  noted  on  the  graduated  circle,  and  four  spots  obtained. 
Fig.  2  represents  the  general  case.  OA  is  the  deflection  due  to  the 
earth's  field  alone,  and  OC  that  due  to  both  fields.  But  0(''  is  the 
resultant  of  OA  and  the  comjionent  AC  of  the  coil  field  making  an 
angle,  9,  with  BA  produced.  On  this  test  plate,  then,  the  line  BA 
is  drawn  and  produced  ;  draw  the  line  AC  and  measure  the  angle  9. 
The  coil  must  be  turned  through  the  angle  cp  in  order  that  it  be  per- 
pendicular to  the  magnetic  meridian. 

In  the  subsequent  section  of  the  Paper  the  a\ithors  work  out 
formula;  enabling  the  intensity  of  the  field  from  tho  standard  coil 
to  be  accurately  comfiutcd  and  relating  this  intensity,  and  the 
deflections  recorded  on  the  jihotographic  plate  with  H.  Account  is 
taken  of  the  fact  that  the  field  of  the  standard  coil  is  not  uniform 
along  the  path  of  the  rays,  and  an  analytical  solution  of  the  problem 
is  found. 

Seven  determinations  of  //  were  made,  with  a  relative  probable 
error  in  the  fourth  signilicant  place.  However,  this  does  not  fairly 
indicate  the  performance  of  the  instrument,  owing  to  the  presence 
of  electrical  circuits  in  neighbouring  rooms  and  the  changing  dis- 
tribution of  iron  in  the  building. 
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ON  THE  MANUFACTURE  AND  TESTING  OF  PRISMATIC 

COMPASSES.* 

BY  F.  E.  SMITH. 

The  primary  object  of  this  Paper  is  to  assist  makers  of  prismatic 
compasses  in  the  manufacture  of  these  instruments  and  in  testing 
their  reliability. 

As  the  object  of  a  prismatic  compass  is  to  determine  direction,  any 
defect  in  material  or  error  in  workmanship  which  affects  the  deter- 
mination of  direction  should  be  tested  for.  It  is  also  an  essential 
condition  that  these  tests  should  not  be  merely  of  a  qualitative 
nature,  but  should  indicate  the  magnitude  of  the  error  accruing  from 
faulty  material  or  bad  workmanship. 

The  possible  errors  may  be  briefly  summarised  thus  : — 

1.  Error  due  to  want  of  parallel'sm  of  axis  of  magnet  with  the 
180  deg.  to  360  deg.  diiection  as  indicated  on  the  dial. 

2.  Error  due  to  eccentricity  of  dial  and  point  of  suspension. 

3.  Error  due  to  centre  of  suspension  not  being  in  plane  containing 
slit  and  line. 

4.  Error  due  to  want  of  luiiformity  of  the  engraved  divisions  on 
the  dial. 

5.  Error  due  to  sighting  line  being  out  of  the  vertical  when  the 
compass  is  supported  on  a  horizontal  surface. 

6.  Error  due  to  pr  smatic  effect  of  the  glasses  (window  and  cover). 

7.  Error  due  to  magnetic  material  in  the  case,  screws,  &c. 

8.  Error  due  to  faulty  setting  of  prism  in  the  prism  box. 

9.  Error  due  to  excessive  friction  between  pivot  and  jewel. 

Possible  Errors  Nos.  1,  2  and  3. 

First  with  regard  to  the  errors  1,  2  and  3.  It  is  not  essential  to 
have  the  axis  of  the  magnet  directly  under  the  180  deg.  to  360  deg. 
line. 

If,  however,  the  axis  of  the  magnet  is  not  parallel  to  the  180  deg. 
to  360  deg.  diameter  the  error  of  the  bearings  (in  degrees)  will  be  con- 
stant and  equal  to  the  angle  between  the  magnet's  axis  and  the  dia- 
meter in  question. 

Xest  suppose  that  the  centre  of  the  dial  as  represented  by  the 
engraved  divisions  does  not  lie  on  the  axis  of  support. 

When  the  vertical  plane  containing  line  and  slit  is  paral'd  to.  but 
does  not  contain,  the  180  deg.  to360deg.  diameter  of  the  dial,  but  the 
centre  of  the  dial  is  on  the  axis  of  support,  the  error  is  constant  and 
always  of  the  same  sign. 

In  general  the  bearing  errors  I,  2  and  3  are  present  to  a  very  small 
extent  in  e%ery  compa.ss. 

On  inspect-on  of  a  large  number  of  prismatic  compasses  I  find  that 
the  axis  of  the  magnet  is  frequently  inclined  to  the  180  deg.  to 
360  deg.  line,  errore  as  large  as  3  deg.  being  due  to  this  cause  alone. 
The  eccentricitj'  of  the  dial  and  point  of  support  is  very  small  in 
comf.aiwos  of  some  ma'  ers  and  very  large  and  variable  in  others. 
Tne  error  due  to  thin  cause  in  most  of  the  compasses  examined  was 
about  a  h;t'f  ilegrcc. 

It  appeani  that  errors  1  and  2  would  to  considerably  reduced  if  the 
following  proress  of  construction  were  adopted  : — 

(a)  The  magnet  piece?  to  bo  stamped  and  of  regular  shape,  the 
three  circular  holes  C  D  C"  being  on  the  axis  of  the  magnet. 
These  holes  to  I  e  tapfed.  There  is,  the-efbre,  perfect  symmetry 
al>oMt  the  line  a  h.  Wlicn  these  steel  pieoes  are  hardened  and  pro- 
perly mas;Met'sed  (see  later  section  of  Paper)  the  magnetic  axis  co- 
incides w'ilh  Iho  geometrical  ax's  a  b. 

ih)  The  mother  of  pearl  disc  to  have  three  holes  drilled  in  it  corrc- 
Hponding  wiih  the  three  holes  in  the  nuignct,  and  when  the  disc  is 
engraved  it  Hhould  bo  placed  over  three  studs  protruding  through 
the  ho'pH.  The  line  of  Ih'ifiO  llrco  studs  on  the  engraving  machine 
to  be  the  180  (leg.  to  300  deg.  diameter  of  (ho  dial. 

(c)  The  jowe'Vil  (r-iitrc -pc  c  and  two  small  screws  secure  the 
mn^et  to  the  dial,  and  if  |  i-rfo -lion  of  workmanship  be  assumed  the 
mnjfnotic  ax's  will  le  [ft-al'o'  with  tho  180  deg.  to  .'JOO  dug.  diameter 
and  llie.-e  will  l.o  no  e  ■(entrieity  I  etween  the  dial  and  centre  of  sup- 
port. 'ITie  mother  of  jenrl  is  Hulficiontly  traimparont  to  enable  one 
to  iMio  if  tho  points  of  tho  magnol  lie  in  Iho  diame'or  referred  to. 

Thorc)  i.s  a  chunco  of  ocrentricity  in  tho  jewelled  centre  piece,  and 
in  a'ifw  mbjing,  inn-  should  bo  taken  to  avoid  this. 

Krrors  of  bearing  arc  iii<-ii>inred  at  the  National  Physical  Labora- 
tory in  A  n\M:i\».\  hut  built  of  lion  inagnoti<'  materiul  and  in  which  the 
direction  of  the  earth's  imijjr.el ic  (iekJ  can  at  any  moment  bo  deter- 
mined within  leiH  tlian  a  liiith  of  a  degree.  In  om^  portion  of  this 
hut  a  d'TJinometer  with  a  mirrcir  ia  Hot  up.  and  th(  jKjsitinn  of  a  line 
of  light  on  H  trMiiH|)ari<iit  Hcii'e  gives  the  magiii-lie  dclinalion.  On 
rtjtfrtal  rtupportsiii  thi'  hut  pr'smntir  eompusHos  can  be  tested.  Heiul- 
'UlfiHfA^ihncnm\nv*i\pit  in-n  tiike-i  when  tho  plcne  coiitainitig  thn  slit  and 

•  Abotrot^t  of  a  I'nporrcad  Ifforo  the  Optical  Society. 


line  lies  in  the  meridian,  and  otlier  readings  are  made  when  tliLs  plane 
is  at  right  angles  to  the  meridian.  In  all,  four  readings  corresponding 
to  the  directions  magnetic  N.,  S.,  E.,  and  W.  are  taken,  with  a  prob- 
able error  due  to  the  arrangements  of  not  greater  than  a  tenth  of  a 
degree.     With  liquid  comjjasses  readings  are  mnde  every  4.5  deg. 

In  the  past  the  great  difficulty  has  been  the  fluctuation  of  the  mag- 
netic field  in  any  ordinary  workshop  or  test-room.  In  one  case  a 
manufacturer  assured  me  that  the  daily  change  in  the  direction  of 
the  magnetic  field  in  his  test-room  was  normally  3  deg.  ;  this  varia- 
tion was  largely  due  to  some  neighbouring  electrical  machinery. 

Foriunafely  the  difficulty  is  readily  overcome,  and  provided  that 
the  maker  has  one  good  standard  compass  he  can  easily  and  cheaply 
find  all  bearing  errors  for  himself.  Suppose  a  good  prismatic  com- 
pass to  be  mounted  on  a  small  table  and  let  it  fit  into  a  ring  of  wood 
or  brass — or  better  let  there  be  a  centering  device — so  that  other  com- 
passes may  be  subotituted  for  it  with  a  certainty  of  occupying  the 
same  position.  Turn  the  compass  until  the  reading  is  approximately 
360  deg.  and  note  the  time  of  swing  as  well  as  the  jeadmg  of  the  dial. 
Let  the  time  of  swing  be  Tj  seconds.  In  the  figure  a  simple  brass 
pedestal  screwed  to  a  rigid  support  is  shown  supporting  the  compass. 
Under  the  base  of  this  pedestal  it  is  possible  to  introduce  a  long  bar 
nxagnet  the  poles  of  which  are  «  «.  'The  height  of  the  pedestal  above 
tho  table  need  not  be  more  than  15  cm.  After  the  period  T^  and  the 
reading  of  the  dial  have  been  taken  the  long  bar  magnet  is  introduced 
into  position  (n  pole  pointing  north),  so  that  the  centre  of  the  magnet 
it  practically  under  the  centre  of  the  compass  and  its  axis  approxi- 
mately in  the  magnetic  meridian.  To  ensure  the  latter  condition 
being  satisfied  the  direction  of  the  magnet  is  changed  until  the  read- 
ing of  the  compass  is  the  same  as  before.  Again,  take  the  period  of 
tho  compass.  Let  it  bo  T,  seconds.  Then  the  new  magnetic  field 
intensity  is  greater  than  the  old  magnetic  field  intensity  in  the  pro- 
portion Tj^  to  Tj^  Thus  if  the  first  time  of  swdng  was  6-0  seconds 
and  the  second  2-0  seconds,  the  second  magnetic  field  is  nine  times  as 
intense  as  the  original  field.  With  the  aiTangement  sketched  (the 
compass  being  15  cm.  above  the  level  of  the  table)  I  have  obtained  a 
magnetic  field  10  times  as  intense  as  tho  earth's  horizontal  field  by 
using  a  bar  magnet  25  cm.  X  2  cm.  xl  cm.  I  suggest  that  makers 
increase  the  intensity  of  the  field  at  least  10  times  ;   preferably  more. 

The  bar  magnet  is  now  rigidly  secured  to  the  observation  table  and 
the  case  of  the  standard  compass  turned  until  the  reading  of  the  dial 
coriesponds  exactly  to  the  reading  '"  true  north,"  as  deduced  from 
the  certificate  for  the  compass. 

On  a  wall  at  as  great  a  distance  as  possible  a  bright  vertical  line  is 
:;et  up  in  such  a  position  that  the  sighting  line  bisects  it.  For  con- 
venience the  bright  line  should  be  only  slightly  broader  (appar- 
e-itly)  than  the  sighting  Ime.  The  vertical  plane  passing  through 
this  line  and  the  centre  of  the  observation  table  may  now  be  taken  as 
the  magnetic  meridian  for  the  purpose  of  testing  compasses,  and  no 
appreciable  error  will  result. 

The  arrangement  described  costs  but  a  few  shillings  to  install  and  is 
absolutely  reliable.  It  will  be  seen  that  the  testing  of  compasses 
does  not  involve  the  use  of  a  non-magnetic  hut  if  a  reliable  standard 
compass  is  available.  The  latter  need  not  be  specially  made  ;  a  good 
prismatic  compass  with  negligible  friction  error  Ls  suitable.  It 
should  be  standardised  at  some  such  laboratory  as  the  Xation.d 
Physical  Laboratory — where  a  non-magnetic  hut  is  essential — and 
re-standardised  from  time  to  time  in  case  of  change.  The  arrange- 
ment described  must  not  bo  used  to  take  the  normal  jK'riod  of  tho 
niagnct  system,  nor  the  error  due  to  friction  between  pivot  and  jewel. 

Possible  Error  Xo.  4. 
With  regard  to  the  divisions  on  the  dial,  most  engraving  machines 
are  so  accurate  that  the  error  is  generally  too  small  to  be  considcied. 
I  have  no  knowledge  of  a  prismatic  compass  being  rejected  owing  to 
errors  duo  to  tho  dividing  of  tho  dial,  but  in  hand-painted  cards  for 
sliips'  compasses  tho  error  may  be  considerable. 

Possible  Error  No.  5. 

The  want  of  verticality  of  the  sighting  line  may  produce  appreci- 
able error.  It  is  not  uncommon  for  the  error  due  to  the  liiu^  to  be  as 
great  as  half  a  degree. 

When  testing  a  compass  for  the  magnitiKle  of  this  error  the  iiiiini 
ment  is  jjlacod  on  a  carefidly  levcl'ed  horizontal  tal)!c  and  turucti 
until  tho  lower  end  of  the  line  apparently  bisects  the  white  space 
between  two  lower  blackened  squares  on  a  vortical  board  situated 
228  cm.  from  it.  The  upper  iiiui  of  the  line  when  viewed  now  a.\^■ 
j)ears  to  bisect  the  wliite  spiue  between  two  bliickeiu'd  squares  on  tho 
U|i[ier  part  of  the  Ixiard.  and  the  number  corresponding  to  these 
siiiiiires  gives  the  possibli-  error  dm-  to  the  in'lination  of  the  line. 
I'rom  the  centre  of  tlw  white  spiiee  (reatliug  ())  a  silk  |)himb-liue 
drops  through  the  contre  of  the  lower  white  space.  The  horizontal 
rIiH|ilncemeid  of  the  wlille  spaces  betweoTi  HueccSBlvo-ptrirs "ufhinrk 
spots  is  ■!  mm.  (eorresiiotuling  to  a  tenth  of  a  degree). 
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Width  of  Line  and  Slit. — Tlie  sighting  lines  in  some  compasses  are 
unduly  thin,  tlie  apparent  width  when  viewed  through  the  slit  being 
at  times  as  sn\all  as  5'.  In  tlie  majority  of  instances  the  apparent 
width  is  15',  and  this  width  is  one  to  be  recommended.  It  is  cus- 
tomary to  regard  a  compass  as  ujiserviceable  if  the  actual  width  of 
the  slits  is  less  than  a  fifth  of  a  millimeter. 

Possible  Error  No.  6. 
The  prismatic  eflfect  of  the  glasses  of  the  window  and  cover  is  very 
rarely  serious  and  the  error  introduced  is  generally  of  the  order  of 
01  deg.  Most  pieces  of  glass  having  flat  surfaces  (miless  specially 
worked)  are  slightly  prismatic,  and  some  makers  test  the  glasses  be- 
fore marking  the  line  on  tlie  window.  The  glass  is  turned  so  that 
any  displacement  of  a  ray  ol  light  is  in  a  vertical  plane  ;  if  so  used  in 
the  window  no  prismatic  error  is  introduced. 

Possible  Error  No.  7. 

The  magnetic  effect  of  the  case  and  metal  fittings  is  important. 
Some  cases  are  cast,  others  stamped,  while  others  are  spun.  If  a 
case  is  slightly  but  uniformly  magnetic  there  is  no  error  due  to  it,  but 
if  particles  of  iron  or  steel  are  present,  thus  destroying  symmetry,  an 
error  varying  with  the  position  of  the  magnet  is  introduced.  Most 
brass  screws  are  magnetic  ;  some  of  them  are  appreciably  so,  and 
their  introduction  into  a  case  may  produce  errors  as  large  as  6  deg. 
As  most  brass  intended  for  the  manufacture  of  screws  has  a  consider- 
able content  of  iron  (I  am  told  that  it  is  added  to  make  the  machining 
easier)  great  care  should  be  exercised  in  choosing  purchased  screws. 

Errors  due  to  part  of  the  case  or  screws  being  of  magnetisable  metal 
cannot  be  quantitatively  determined  without  the  aid  of  a  special  in- 
strument. 

If  the  compass  needle  were  supported  on  an  absolutely  frictionless 
pivot  then  the  magnet  would  alwciys  point  due  magnetic  north,  con- 
ditionally that  no  magnetic  material  was  near  it.  The  rotation  of 
the  case,  if  non-magnetic,  would  not  aSect  such  a  needle.  While 
such  a  test  is  impossible  owing  to  the  friction  between  the  pivot  and 
jewel,  it  is  easy  to  design  an  instrument  for  testing  a  compass  case  on 
this  plan. 

Such  an  arrangement  has  for  its  object  the  replacement  of  the 
magnet  of  a  prismatic  compass  by  a  magnet  of  the  same  length  and 
practically  the  same  moment  but  whose  motion  is  not  controlled  by 
solid  friction. 

To  test  the  case  of  a  compass  and  to  measure  in  degrees  the  error 
which  is  likely  to  be  produced  by  magnetic  material  in  the  case,  the 
cover  glass  and  dial  must  be  removed.  The  case,  with  the  window 
vertical  or  inclined,  is  then  raised  to  the  correct  height.  The  point 
passes  into  the  thimble  T,  and  the  prism  box  is  raised  and  pushed 
over  as  when  making  observations.  The  case  is  then  veri/  slowly 
rotated.  By  means  of  the  mirror  the  image  of  a  bright  filament  is 
thrown  on  a  scale  divided  into  degrees,  and  by  observing  the  motion 
of  the  image  the  error  due  to  the  case  can  be  directly  read  off. 

Possible  Error  No.  8. 
Not  unfrequently  errors  of  bearing  are  produced  through  faulty 
'  .setting  of  the  prism  in  the  prism  box.  It  is  necessary  that  the  verti- 
cal plane  containing  the  slit  and  line  should  be  normal  to  the  reflecting 
surface  of  the  prism.  When  thi>  is  not  so  the  graduations  on  the  dial 
appear  to  be  non-radial.  I  have  examined  compasses  in  which  the 
diiierence  between  readings  amounts  to  half  a  degree. 

Possible  Error  No.  9 — Friction  Between  PiVot  ajid  Jewel. 

The  commonest  defect  of  all  is  excessive  friction  between  pivot  and 
jewel.  This  produces  an  imcertainty  in  the  readings,  which  invari- 
ably increases  with  prolonged  use  of  the  compass. 

When  the  magnet  is  moving  away  from  its  position  of  equilibrium 
there  are  four  distinct  forces  acting  on  the  moving  system,  all  of 
which  tend  to  stop  its  motion.    .Tiijse  forces  aie  : — 

1.  Magnetic  force  due  to  action  of  earth's  magnetic  field  on  the 
magnet. 

2.  Fluid  frictional  force  due  to  retarding  action  of  the  medium  in 
which  the  system  swings.  In  the  case  of  an  ordinary  prismatic  com- 
I)ass  the  medium  is  air.  In  liquid  compasses  the  medium  is  a  mixture 
of  spirits  and  water,  or  of  glycerine  and  water. 

3.  Electromagnetic  retarding  force  duo  to  the  production  of 
electrical  eddy  currents  in  the  metal  case. 

4.  Solid  frictional  force  due  to  the  friction  l)etween  pivot  and 
jewel. 

Forces  (2)  and  (.3)  depend  on  the  velocity  of  the  moving  system. 
When  the  \elocity  is  great  those  fores  are  of  considerable  magnitude. 
For  small  velocities  they  are  negligible.  The  meaning  of  great  and 
small  velocities  will  presently  lo  seen. 

Force  No.  I  is  proportioiuil  to  the  displacement  of  the  moving 
system,  but  force  No.  4  i.s  independent  of  the  velocity  and  of  the  dis- 
j>lacomont. 


Forces  Nos.  1 ,  2  and  :i  are  beneficial  to  the  action  of  a  c  ompass 
Force  No.  4  is  not. 

The  important  thing  to  observe  in  the  manufacture  of  a  compass  is 
to  make  force  No.  1  large,  i.e.,  the  magnet  should  be  strong,  and  to 
make  the  ratio  of  force  1  to  force  4  as  great  as  possible.  In  the  case 
of  the  ordinary  prismatic  compass  forces  2  and  3  are  considerable, 
but  it  would  leof  advantage  if  they  were  greater  still.  The  greater 
they  are  the  sooner  will  the  system  come  to  rer.t,  and  this  without  any 
sacrifice  of  accuracy. 

The  rapid  reduction  or  "  damping  "  of  the  oscillations  caused  by 
air  friction  and  electromagnetic  action  is  very  considerable.  In  the 
instance  of  compass  (a)  an  oscillation  of  5  deg.  amplitude  (10  deg.  of 
swing)  would,  after  one  minute  (the  period  was  4-5  seconds),  be  re- 
duced to  4-3  deg.  by  solid  friction  only,  but  the  air  friction  and  elec- 
tromagnetic damping  reduce  the  amplitude  to  a  fifth  of  a  degree  ui 
less  than  half  a  minute.  And  these  forces  produce  no  uncertainty  in 
the  readings.  If  the  compass  case  had  been  of  copper  the  electro- 
magnetic damping  would  have  been  much  greater.  By  properly 
shaping  the  moving  system  it  is  possible  also  to  increase  the  fluid 
friction. 

In  liquid  compasses  this  damping  may  be  made  "  aperiodic,"  so 
that  the  system  when  displaced  from  its  position  of  equilibrium  will 
not  oscillate,  but  will  return  in  a  s'ngle  movement  to  its  position  of 
rest. 

In  a  few  rejected  compasses  the  frictional  error  has  been  greater 
than  10  deg.  In  the  majority  of  instances,  whene  er  a  frictional 
error  exceeds  half  a  degr  e  the  value  obtained  var  e5  considerably 
with  change  in  the  relative  position  of  pivot  and  jewel.  In  certain 
positions  the  frictional  error  is  often  vey  excessi>  e.  Ths  is  no 
doubt  due  to  a  want  of  sjinmetry  of  the  point  and  jewe!  about  the 
axis.  In  such  cases  it  is  practically  impossible  to  rej  eat  the  read- 
ings, but  it  is  not  difficult  to  confirm  the  fact  that  the  friction  is 
excessive. 

Having  explained  the  cause  of  the  uncertainty  the  remedy  must 
be  sought.  This,  briefly,  comiists  in  improving  the  p  vot  the  jewel 
in  increasing  the  intensity  of  magnetisation  of  the  magrel,  and  in 
reducing  the  ratio  of  the  moment  of  inertia  of  the  moving  system  to 
the  moment  of  the  magnet. 

I  have  examined  unc'e'  the  microscope  a  large  numher  of  hard 
steel  pivots  in  compasses  from  various  makers.  Many  of  the  coni- 
cal points  showed  flat  reflecting  surfaces,  and  in  a  few  instances  the 
pivots  were  clearly  too  soft.  The  general  shape  of  the  point  was 
usually  correct.  The  pivots  shoxild  be  of  hard  steel,  but  in  general 
not  quite  dead  hard. 

With  regard  to  jewels,  agates  are  usually  employed  but  garnets 
are  better.  Agates  vary  considerably  in  hardness,  and  care  should  be 
taken  to  choose  hard  stones.     The  polish  is  important. 

In  all  instances  it  may  safely  be  asserted  that  any  error  due  to 
friction  between  pivot  and  jewe'.  will  increase  with  the  use  of  a  com- 
pass. Good  pivots  and  good  jewels  are  therefore  of  fundamental 
importance.  The  very  best  type  of  pivot  is  a  short,  hard  steel  pin 
forced  into  a  larger  bra^s  pin  and  ground  up  in  the  lathe.  A  dead 
hard  point  can  then  be  used.  In  liquid  compasses  the  points  should 
be  of  iridium. 

The  Magnet  and  Dial. — It  will  be  observed  that  in  the  list  of  errors 
(p.  312)  no  mention  is  made  of  the  strength  of  the  magnet  or  of  the 
time  of  swing.  Both  of  these  are,  however,  measured  in  testing  a 
compass. 

On  the  who'.e  I  am  inclined  to  think  that  with  mother  of  pearl  dials 
the  magnets  are  preferably  not  less  than  1  mm.  thick.  In  such  a  case 
the  total  moment  of  inertia  for  a  dial  (0-5  nmi.  thick)  and  magnet  is 
about  5  gm.  cm.  units. 

The  magnetic  moment  of  such  a  magnet,  if  made  of  good  steel, 
may,  after  ageing,  exceed  50  C.G.S.  miits,  and  the  time  of  a  com- 
plete swing  of  the  dial  system  will  not  exceed  five  seconds.  When 
testing  compasses  at  the  National  Physical  Laboratory  the  moment 
of  a  magnet  4-5  cm.  long  is  regarded  as  too  small  if  it  is  less  than 
18  C.G.S.  wiits,  and  a  sv-stem  is  regarded  as  too  sluggish  if  the  period 
exceeds  7-0  seconds.  It  is  clear  that  for  such  a  weak  magnet  tlio 
moment  of  inertia  must  be  correspondingly  small  for  the  compass  to 
be  satisfactorv. 
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THE  GRADING  OF  STARTING  RESISTANCES  FOR 
SERIES  MOTORS  AND  FOR  SERIES-PARALLEL 
CONTROL. 

BY    F.    T.    CHAPMAN,    D.SC. 

In  several  recent  articles  on  tliis  subject  it  is  assumed  cliat 
the  maximum  and  minimum  startiog  currents  can  be  fixed  at 
the  outset,  and  the  number  of  steps,  n,  in  the  rheostat  chosen 
to  sviii  them.*  But  in  general  the  values  chosen  at  first  will 
not  agree  with  any  integral  value  of  n,  and  they  must  be 
adjusted  by  a  lengthy  process  of  trial  and  error. 

In  practical  work  the  value  of  n  is  often  fLxed  by  the  type 
of  controller  to  be  used  in  a  particular  case,  or  the  choice  is 
between  two  or  three  values  at  the  most. 

The  value  of  the  maximum  current  (/j)  employed  during 
the  starting  period  will  be  limited  by  (a)  the  capacity  of  the 
circuit  to  which  the  motor  is  connected  and  the  possible  effects 
on  neighbouring  circuits  ;  (&)  the  setting  of  the  fuses  or  circuit- 
breakers  which  protect  the  motor ;  (c)  the  possibility  of 
mechanical  mjury  to  the  motor,  or  to  gear  connected  with 
it,  by  unduly  large  accelerating  forces  ;  and  (r/)  slippirg  of  the 
driving  wheels  in  the  case  of  traction  motors.  On  the  other 
hand,  /j  must  be  large  enough  to  allow  a  sufficient  mean 


For  anv  series  motor  we  can  writi 
E=Ir+ks, 
where  £=applied  E.M.F., 
/= current  iu  motor, 
/■=total  resistance  of  motor  cii'cuit,  including  rhiiostat, 

if  any, 
A'=a  coefficient  depending    on    the  winding  constants 
of  the  armature  and  on  the  field  flux  ;   its  value 
is  constant  so  long  as  /  is  constant. 
s=speed  of  motor.     This   may  be  in  revolutions  per 
minute,  or  the  train  speed  in  miles  per  hour  ma}- 
be  used  instead. 
For  a  given  value  of  /  the  relation  between  r  and  s  is  a 
straight  line,  such  as  AB  in  Fig.  2.     The  normal  speed  Sj,  cor- 
responding; on  the  speed-current  curve,  to  a  current  of  /j,  is 
obtained  when  r^rm,  the  resistance  of  the  motor  alone,  and  if 
the  speed  is  zero  when  the  external  resistance  is  j'j  and  the 
current  is  I^,  then  rj^+rm=^E!Ij^.     In  Fig.  2  the  co-ordinates 
of  the  points  A  and  B  are  (>•„,,  Sj)  and  ('i-f^'m,  0)  respectively, 
and  the  line  AB  refers  to  a  cuiTent,  /j.     For  any  other  cur- 
rent, /.,,  we  can  draw  the  Ime  CD,  the  co-ordinates  of  C  and  D 
being  (;•„,,  ^2)   and  (/"j-f  r,„,  0)    respectively  ;    «2  ^^   ^^^   speed 
corresponding  to  I^  on  the  sijeed-current  curve  and  rj-frm 

In  starting  the  motor  the  ideal  process  is  to  switch  it  into 
the  circuit  with  the  resistance  i\  in  series.  The  .speed  then 
rises  to  n^,  while  the  current  falls  to  the  desired  minimum  value 
I^-  This  condition  is  represented  by  point  E  in  Fig.  2.  A 
suitable  fraction  of  this  resistance  is  row  cut  out  so  that  the 
current  again  rises  to  /^  without  any  charge  m  speed  (the 
effects  of  self-induction  being  neglected),  and  this  is  the  con- 
dition at  point  F :  the  .speed  now  rises  b}'  an  increment,  !<2  to  G, 
and  so  on.  The  process  of  startmg  the  motor  is  represented 
bj-  the  zig-zag  line  BEFdH  ...  of  Fig.  2,  commencing  on  the 
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P\ii.  1. — Speed-Cubrent  Curves. 
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acceleration  during  the  starting  period.  The  value  of  /j  is 
thus  fixed  fairly  definitely  bv  conditions  altogctlier  apart  from 
the  Htarter. 

/|  and  «  being  fixed,  the  minimum  current  I^  and  the  values 
«{  the  reHistaiice  .steps  are  to  be  determined.  Methods  of 
making  these  calciilations  liave  been  published  already. t  but 
the  following  method,  though  based  on  the  same  futidamental 
princijdeH,  prenenls  Home  novelty. 

Jn  all  caseH  it  iH  necesHaryto  cmployeither  the  speed-cm  rent 
curve  (Fig.  I),  the  (ractive-eflort  curves  orthe  saturation  curve 
of  the  motor  con. side  red.  The  firfit  is  most  usually  available, 
c'Hpecialiy  in  railway  work,  and  the  method  given  here  iy 
batM^d  upon  it. 

'  Srr.,  fr.r  inntArir:!',  K.  CnNtiKlioni.  "  CalculatiopH  of  Starting  KohSs. 
tanM-H  (fir  Knilwnv  Molr.ni,"  "  Ulcftrii!  Riiilwnv  .loiimiil,"  44,  pp.  i:tH2. 
nnr,,  IX<.  2(i,  ll'tU  ;  a.  M.  Buck,  •■  Proport'icininK  <if  Hnilway  .Motor 
RcMHtAn'^on,"  "  Klculri<'  Kiiilway  .loumal,"  45,  pp.  X10-.T12,  Fell.  i;{, 
IHIfi;  ('.  v..  Onrrnnl,  "  A]>]inraliii«  (or  BUkrtinK  ond  'Jonlrolling  KIco- 
trioal  KiinninK  Moi^hinery."  The  Elkctiuoian,  711,  pp.  772-774, 
Mait:h.%  IfilO. 

t  V.  Kr«n»i,  "  Kill"  nnivlyti»(lii'  iind  Krapliixrhc  Mrtliotlo  zur  Here;- 
ohnUDK  von  Andihr  iiiid  |{|f  niHwiil^rxliindon  flir  cliTlriKdho  ICiHnti- 
hahnon,"  "  KI<'Utnilei:hfiii«he  Z-ilMlirift,"  1(1,  pji.  277  2H2.  April  2(), 
18011;  H.  I'arodi,  "  Calcul  den  KcHiNlani'OH  do  J)cmBrrnK<'  d'lino  l.<ico. 
moliv"  k  coiiranl  continu,"  "  Ijv  Liimicro  Kjoclririue,"  2n,  )ip.  (141.114)), 
May  23,  1014. 


first  contact  of  the  starter  at  B  and  cr.ding  on  the  nth  con- 
tact at  A . 

If  Wj,  Wj,  &c.,  be  the  resistances  cut  out  on  the  successive 
contacts,  and  w=^r^—r^  (w  is  not  a  part  of  the  actual  resis- 
tance), we  see  from  Fig.  2  that 

»-2        W  __W^_JW^_  Wu—i 


(1) 


and 


Hn-l 


(2) 


Multiplying   together   tiie   corresponding   terms   of   tiie.se   two 
series  of  e(juations  we  obtain 


'2     fl^'"^«'l^"'_2^  Wn-a 

7,  ■  Si^Wi     Wj^Wj       ■  ■  ■  w„-i' 
If  we  write  r^jr^=R,  and  s^jSy^H,  we  .see  from  (3)  that 


•     (3) 


But 
and 


,  -  «■  .^^,  «'2-M',  .  y^-=W  .  (^-^j  .  and  so  on  to  «'i.-i-«|yj       • 


w— rj— r,     r,(W— 1). 


f       .S     ASV  /   V'-M 
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whence 


and 


(R-D- 


!)■ 


=  R 


1-1 


1- 


/?= 


-m 


-©■ 


(4) 


'R~yRj 

The  value  of  .ST?  never  exceeds  unity,  and  by  assigning  to  it 
a  suitable  series  of  values,  corresponding  values  of  R  can  be 
calculated.  We  then  find  S  from  the  equation  S=R  (SjR). 
For  each  value  of  n  we  can  express  by  a  curve  the  relation 
between  S  and  R  which  must  hold  in  order  that  the  line 
BEFGH  .  .  .  A  may  be  complete  in  exactly  w— 1  steps,  as 
required  by  a  starter  with  n  contacts  or  "  notches."  Table  I. 
Table  I. 


«=6 


R 


S      R 


R 


R 


1-33  1-33  1-25  |l-25  1-20  1-200|  1167  1-167 
1-2.5  1-44  !l-20  1-3111-17  1-23SI 1-150  1-185 
1-20  1-54  1-15  1-40|  1-15  1-260' 1-120  1-225 
1-15  :i-67  ,1-10  1-5411-10,1-365  1090  1-288 
MO     1-85  1 1-07  1 1-70  1071-4751 1-050, 1-420 


S 


1143  1-143 
1-120  1-168 
1-100  1-195 
1070  1-260 
1-040, 1-375 


and  Fig.  3  give  data  for  a  set  of  such  curves*  for  /i=3  to  «=8. 
The}'  can  be  used  in  calculations  on  any  motor,  series,  shrmt  or 
compound,  when  the  speed  current  curve  is  given,  as  follows  : — 
Fix  the  maximum  current  Zj  from  the  speed  curve  read  off 
the  corresponding  speed  Sj,  and  calculate  r-^,  Ihe  external 
resistance  required  to  reduce   the  current  to  /^  at  standstill. 


1,^60  (Parallel) 


y-'X-mParallel) 


and  leads  (j„,)  is  0-60  ohm,  the  speed-current  curve  is  given  in 
Fig.  1  marked  "  275  volts."  The  calculation  is  given  in 
tabular  form  in  Table  II.,  where  the  first  and  third  columns 
are  obtained  from  the  speed-current  curve  and  the  remaming 
columns  are  calculated  as  shown. 
Table  n. 


Fio.  3. 

For  some  smaller  current,  /,  the  speed  and  resistance  will  be 
s  and  r  respectively,  and  if  this  current  were  employed  as  the 
minimum  durmg  the  starting  period  we  should  have  S=sjsi 
and  R^=r/r^.  By  considering  several  values  of  /  in  succession 
we  should  obtain  a  series  of  values  for  S  a'ld  R,  which  would 
give  a  curve  like  thos^  shown  dotted  in  Fig.  3.  Each  curve  is 
characteristic  of  the  motor  in  question  for  the  particular 
value  of  /j  chosen,  and,  by  its  intersection  with  the  full-line 
curves,  it  gives  the  values  of  S  and  R  which  satisfy  the  con- 
ditions imposed  by  the  use  of  the  corresponding  numbers  of 
contacts,  and  from  them  the  necessary  values  of  /.>  and  Cj  can 
be  determined.  In  practice  the  full-line  curves  of  Fig.  3  would 
be  drawn  once  for  all,  and  the  motor  curve  would  be  drPAVii  on 
transparent  pa])er  laid  over  them. 

An  example  will  help  to  make  this  clear.  A  27:j-volt  motor 
is  to  be  started  with  a  five-contact  starter,  the  maximum  cur- 
rent (/i)  is  to  be  60  amperes,  the  total  resistance  of  the  motor 

*  Similar  ourve.s  wore  given  by  Parodi,  loc.  cil. 


I 

r=(B//)-r,„ 

s 

S=s/Si 

R=r/ri 

60(7.) 

3-98(r,) 

358(«,) 

1-0 

1-0 

55 

4-40 

375 

1-048 

1-105 

50 

4-90 

395 

1-103 

1-230 

45 

5-51 

414 

1156 

1-384 

40 

6-27 

440 

1-230 

1-575 

The  figures  for  R  and  »S'  in  the  last  two  columns  give  the 
dotted  curve  marked  "  /i=60  (series)  "  in  Fig.  3,  which  cuts 
the  curve   "  w=5  "  where  <S'=1-157  ;    the  normal  speed  at 

900 


Fig.  5.— Diagram  showing  Method   of  (!omputing  Resistance 
Steps!  for  Series-parallel  Control  of  Two  Series  Motors. 

No  of  series  notches=5.  No  of  parallel  notches  =4.  Max.  current  throughout= 
60  amps.  Min.  current  onseries  notchess-lS  amps.  Min.  current  on  parallel  notches 
=47-6  amps.      (For  speed  curves  see  Fig.  1.) 

minimum  current  must  be  Sxsi=l-157  x358=414  revs,  per 
min.,  and  from  Fig.  1  we  see  that  this  means  a  minimum  cur- 
rent of  45  amperes  with  )-2=(275/45)— 0-60=5-51  ohms.  A 
diagram  like  Fig.  2  can  now  be  drawn,  and  the  values  of  the 
resistance  steps  iv^,  w^,  &c.,  determined. 

Another  method  of  procedure  is  to  convert  the  «=5  curve 
of  Fig.  3  into  terms  of  .v  and  /  and  superpose  it  on  the  speed 
curve,  thus  determining  I2  immediately  as  the  intersection 
between  the  two  curves.  Table  III.  gives  the  calculation 
required  :  r,  and  a"i  are  determined  as  above.  The  figures  in 
the  first  two  columns  are  taken  directly  from  Table  I.  The 
curve  marked  '"  k=5,  /i=60  "  in  Fig.  i  is  obtamed  from  the 
figures  in  the  last  two  columns,  and  the  intersection  with  the 
speed  curve  uidicates  that  the  necessary  value  of  the  minimum 
current  is  45  amperes. 

The  method  of  Table  II.  is  most  convenient  where  several 
values  of  n  arc  to  be  conq):i.red,  while  tliat  of  Table  III.  is 
preferable  when  n  is  fixed. 
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Table  III 

s 

M 

'  r=i?x  3-98 

«=Sx358 

/=£,V(r+r„) 

1-25 
1-20 
1-15 

1-25 
1-31 
1-40 

4-97 

5-22 

1         5-57 

447-5 

,    430-0 

412-0 

49-4 

47-2 
44-5 

.         I         Series-pakallel  Control. 

In  a  simple  series-parallel  control  sj'stem  tlie  motors  are 
brought  up  to  a  speed,  Sj.  corresponding  on  the  half-voltage 
speed  curve  to  the  miuimum  current  on  the  series  notches,  and 
are  then  switched  into  parallel  with  a  suitable  resistance  iu 
circuit  to  keep  the  current  per  motor  down  to  some  maximum 
value,  /j'.  If  we  consider  each  motor  separately,  we  can  draw 
speed-resistance  lines  for  full  voltage,  as  AB  and  CD  in  Fig.  i, 
in  exactly  the  same  manner  as  for  half  voltage  in  Fig.  2  (r„,  has 
been  omitted  in  Figs.  4  and  5),  and  we  now  have  R'^r^  ir-^i 
and  6"=S2'/Si'.  Draw  the  line  LEF  at  a  height  equal  to  the 
speed  «2  at  the  end  of  the'  series  period.  The  resistance  to  be 
switched  in  series  per  motor,  to  keep  the  current  down  to  /j'  on 
the  first  parallel  notch,  is  given  by  the  length  LE,  and  the 
operation  of  bringing  the  motors  up  to  full  speed  is  indicated 
by  the  line  EGHK  .  .  .  A.  The  line  CD  corresponds  to  a 
minimum  current  which  is  to  be  determmed  ;  this  current  i.s 
generally  different  from  the  minimum  during  the  series  period. 

If  we  denote  by  R  the  ratio  LFjLE,  and  by  S  the  ratio 
CLjAL,  it  is  obvious  that  the  relations  between  R  and  S  and 
the  number  of  parallel  notches  are  the  same  as  those  given  in 
Table  I.  and  Fig.  3. 
Referring  to  Fig.  i  we  see  that 

CL/CM=LF/MD  and  ALIAM=LEIMB. 

Dividijig  the  first  equation  by  the  second  and  rearranging 
we  obtain 

CL/AL      LFjLE 
CMIAM~MDIMB' 
i.e.,  R/R'==SIS' ; 

but  we  see  from  Fig.  4  that  S={s2'—S2)l(si'~S2),  and,  knowing 
.S,  we  fuid  R  from  R=S  .  R'/S'. 

The  speed  curve  on  full  voltage  being  known  and  the  maxi- 
mum current  fixed  (say  /j'),  *j'  and  r^'  can  be  found  ;  for  any 
other  current,  /'..  we  can  determine  s'  and  r',  and  lience  the 
corresponding  values  of  'S'=(s'— S2)/(s'j— Sj)  and  of  R.  An 
R-S  curve  can  then  be  constructed  and  superposed  on  Fig.  3  as 
before,  and  the  minimum  current  and  the  resistance  steps  de- 
termined. 

Ah  an  illustration  we  will  take  the  .same  motor  as  in  the 
previous  example,  which  will  now  be  run  up  to  full  speed  on  a 
voltage  of  550.  The  speed  curve  for  tiiis  voltage  is  given  in 
Fig.  1.  The  speed  at  minimum  current  on  half  voltage  was 
414  revs,  per  min.  The  maximum  current  per  motor  on  the 
parallel  notf'hes  will  be  taken  as  60 amperes,  so  that  ri'=550/60 
— 0-60=8-56  ohms,  «,'=770  revs,  per  min.  and  .Sj'— S2=770 
—414^=356  revs,  per  min.  Four  parallel  notches  will  be  u.sed. 
The  calculations  are  given  m  Table  IV. 

Table  IV. 


/ 

'•'            B'     ''1        , 

S'=^/,,' 

«'-«, 

n=s.^. 

«0(/,') 
55 
50 

4r> 

40 

8-5ll(/-,')  1   1-00   l770(/<.') 
0'4       ,   l-OOBi    KOO 
10-4           1-215     840 

no     '  i-3nn!  h77 

13-15        1-535     021) 

1-0 
1047 
l-OOI 
1  130 
1  lOS 

356 
301 

425 
402 

.'X)5 

10 

110 

1197 

1-301 

1-422 

1-0 

1-153 

1-333 

1-548 

1-820 

The  figures  of  the  last  two  colunma  give  us  the  curve  marked 
•'  /,  =60,  parallel,"  in  Fig.  3.  The  interHecti(m  with  the  «— 4 
curve  occurs  at  iS'=l-252.  Hence,  Sj'— "a  •'-'''' Xl  252=446, 
and  »2'=446f  414=860  n-vs.  pcjr  min.  Frnm  Fig,  I  we  see 
that  the  minimum  current  f^'  will  I,.-  17-6  anipcn-s  and  r.,' 
^550/') 7-6  -0-60  -IO-!)5ol.mH, 

Alternatively,  we  m'ly  prnc  i-.-il  \,y  converting  the  w  --4  curve 


to   a   speed-current   curve   for   the   parallel   notches.     Since 
/S=(«'— S2)/(Si'— «2)  and  <S"=s7*i'.  we  may  write 

S'=S(Sl'  — S2)/«l'+«2/«l'- 

In  the  case  under  consideration  this  becomes 

»S"  =0-4615+0-539. 
Table,  v..  giyea  the  calculation?  required.     The  figures  in  the 


Table  V. 

s 

B 

S' 

E'       \  r'=E'rj' 

»'=S'si' 

1-33 
1-30 
1-25 
1-20 

1-33 
1-37 
1-44 
1-54 

1-152 
1-138 
1115 
1-092 

1-152          9-86 
1-200    1     10-27 
1-285        10-91 
1-400    1     11-98 

52-6 
50-6 
47-8 
43-7 

888 
876 
858 
841 

last  two  columns  give  the  curve  marked  "  n'^i,  7^=60  "  in 
Fig.  1,  and  the  intersection  shows  the  necessary  minimum 
current  to  be  47-6  amperes,  as  above. 

It  is  important  to  remember  that  the  resistances  determined 
by  the  calculations  above  are  all  "  per  motor,"  so  that  they 
must  be  doubled  for  two  motors  in  series,  or  halved  for  two  in 
Ijarallel,  in  order  to  obtain  the  actual  controller  resistances. 

In  Fig.  6  the  speed-resistance  curves  are  given  for  two  such 
motors  as  we  have  considered,  the  abscissfe  in  the  diagram 
being  total  controller  resistances.  The  values  of  successive 
step.s  for  the  series  notches  are  u\,  iv^  ■  ■  ■  ,  and  for  the  parallel 
notches  w-^ ,  w^  ,  &c. 

In  order  to  reduce  the  number  of  tappmgs  in  the  rheostat 
and  the  number  of  fingers  in  the  controller,  it  is  usual  to 
employ  some  of  them  for  both  series  and  parallel  notches,  and 
it  becomes  necessary  to  depart  a  little  from  the  values  of  the 
resistances  found  by  the  above  methods.  The  way  in  which 
this  compromise  is  best  arranged  must  depend  on  the  circum- 
.stances  of  individual  cases,  and  general  rules  cannot  be  given. 

Appendix. 

In  some  cases  it  may  be  more  convenient  to  fix  I.^  and  n 
instead  of  /j  and  n  ;  the  procedure  is  then  altered  slightly. 
Thus,  suppose  tliat  in  the  above  illustration  the  mmimum 
current  were  fixed  at  50  amperes,  witli  »=5  the  calculation 
would  proceed  as  in  Table  VI. 

Table  VI. 


/ 

E 
r=-2  —  »■,» 

A- 

S=sjs 

R=rjr 

50(7,) 
60 
70 
80 

4-90(r2)               396(.s,) 
3-98                     358 
3-33                     336 
2-83           1         320 

1000 
1-103 
11 80 
1237 

100 
1-231 
1471 
1-731 

The  last  two  colunms  give  the  curve  marked  "  /2=50, 
.series,"  in  Fig.  3,  whence  7?=l-385,  5=1-155,  Si=396/M55 
=343,  /i=66-4,  /•i=3-54. 

For  the  parallel  notches  the  course  of  the  calculation  is  given 
in  Table  VII.,  which  leads  to  the  curve  marked  "  /2=50, 
parallel,"  in  Fig.  3,  whence  (for  w=4)  5=1-232,  6-i'=43i>/l -232 
-f  396=753,  /i  =65-6  and  »-i'=7-78  ohms. 

Table  VII. 


/' 

r  =j,  -r„ 

E'^% 

s' 

s 

3        *2 

«=sf 

60 
70 

10-40(r/) 
8-56 
7-26 
0-27 

1-COO 
1-215 
1-432 

inj-jo 

835(«./) 
770 
737 
710 

1-000 
1-084 
1133 
1175 

439    1      1000 
374    <       1-174 
.341           1-287 
314    1       1-398 

1-000 
1-315 
1-627 
1-973 

Table  VIII. 

61 

""•1 

r=r,/7i              «=»,/« 

J=EI(r+r„  ) 

1-25 
1-20 
1-175 
llr. 

1-25       j 
131        ! 
1  -35 
1  .U) 

392                     317 

3  74                      3.30 
363                     337 
3-50                       344 

60-8 
63-4 
65-0 
67-0 
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Table  IX. 

s 

R 

S' 

B'        r'=r,7-R'' 

J'==E/{r'+rn) 

s'^s.'/S' 

1-33 

[1-30 

1-25 

1-20 

1-33 
1-37 
1-44 
1-54 

1150 
1-138 
1-118 
1-096 

1-150          9-05 
1-200          8-66 
1-288          8-08 
1-407           7-39 

57-0 
59-4 
63-4 
68-9 

726 
734 
747 
761 

The  calculations  for  the  alternative  method  are  given  in 
Tables  VIII.  and  IX.,  and  the  last  two  columns  in  the  two 
tables  give  the  curves  marked  "  n=5,  /2=50,"'  and  "  Wi'=4, 
1^=50,"  respectively  in  Fig.  1. 

In  deriving  column  3  in  Table  IX.  the  relation 

S(S2'IS2) 


S'= 


(S-l)+s^'ls^ 


has  been  employed. 


SCIENTIFIC  AND  TECHNICAL  RESEARCH. 


'  At  the  Institution  of  Civil  Engineers  on  Friday  last  a  deputation  from 
the  Joint  Board  of  Scientific  Societies  waited  upon  the  Marquis  of  Crewe, 
"Lord  President  of  the  Privy  Council  and  President  of  the  Committee  of 
the  PrivA'  Council  for  Scientific  and  Industrial  Research,  to  ask  f6r  in- 
creased State  aid  for  scientific  and  industrial  research.  There  were  also 
present : — 

Committee  of  Privy  Council— The  Right  Hon.  A.  H.  D.  Acland,  the 
Right  Hon.  J.  A.  Pease,  M.P.,  and  Sir  John  Struthers,  K.C.B.  (repre- 
senting the  Right  Hon.  H.  J.  Tennant,  M.P.),  with  Dr.  H.  F.  Heath,  C.B. 
(secretarj-). 

Adfisory  Council— Sir  William  M'Comiick  (Chairman),  the  Right 
Hon.  Lord  Ravleigh,  F.R.S.,  Sir  G.  T.  Beilbv.  F.R.S..  Mr.  W.  Duddell, 
F.R.S.,  Prof.  ,J.  A.  M'Clelland.  F.R.S..  the  Hon.  SirG.  A.  Parsons,  K.C.B., 
F.R.S.,  Prof.  J.  F.  Thorite.  F.R.S.,  and  Mr.  R.  Threlfall,  F.R.S. 

Sir  J.  .J.Thomson,  Pre«identof  the  Royal  Society,  who  with  SirMam'ice 
Fitzmaurice  and  Prof.  H.  B.  Baker,  spoke  for  the  deputation,  said  the 
conjoint  Board  of  Scientific  Societies  had  been  formed  to  promote 
co-operation  between  those  engaged  in  pure  science  and  those  occupied 
in  the  industrial  applications  of  science.     Theobjectof  the  deputation  was 
to  ui^e  the  importance  of  increased  grants  tor  scientific  and  industrial 
research.     They  were  grateful  for  the  ajiiiointment  and  for  the  grants  the 
Government  had  already  made  for  scientific  research,  and  he  was  afraid 
that  in  coming  to  his  Lordship  so  soon  after  those  grants  had  been  made 
that  it  would  make  him  agree  with  a  former  Master  of  Trinity  College, 
who  said  the  proper  inter})retation  of  a  certain  well-known  proverb  was 
not  ■'  he  who  gives  quickly  gives  double."  but  "  he  who  gives  quickly 
will  be  asked  to  subscribe  again."     The  deputation  were  urged  on  from 
the  utilitarian  point  of  view  that  any  money  granted  to  the  aid  of  re- 
search would  be  an  excellent  financial  investment.     An  illustration  of  the 
importance  of  research  in  pure  science  from  the  utilitaiian  point  of  view 
was  given  verj'  clearly  in  the  application  of  X-rays  for  surgical  purposes. 
The  saving  to  the  country  by  that  invention,  not  merely  in  the  saving  of 
suffering  and  grief,  but  the  material  saving  in  the  restoration  of  those 
who  could  render  valuable  services  to  the  country  was  almost  incal- 
culable.    The  method  of  X-rays  in  surgery  did  not  arise  from  investiga- 
tion taken  with  the  object  of  improving  the  method  of  locating  gimshot 
wounds,  but  from  investigations  taken  to  find  out  the  nature  of  elec- 
tricity, a  purpose  remote  from  the  humanistic  interest.     The  experi- 
ments would  have  appeared  to  anybody  to  be  a  collection  of  laboratory 
tricks,  and  if  it  had  been  left  to  any  ordinary  board  to  find  money  for 
those  experiments   he  was  afraid  that  in  the  early  stages  they  would 
have  had  a  very  small  chance  of  receiving  any  such  assistance.     He 
spoke  feelingly,  because  he  had  been  occupied  the  greater  part  of  his 
life  in  experiments  on  that  subject.     Practical  men  had  suggested  that 
he  had  better  employ  his  time  working  at  something  more  practical.     If 
the  research  had  been  started  at  the  other  end,  no  doubt  a  much  improved 
method  of  locating  bullet  wounds  would  have  been  reached,  but  it  was 
almost  impossible  to  imagine  that  the  X-rays — the  applied  product  of 
the    abstract   investigation — would   have   been    reached.     Research   in 
applied  science  might  lead  to  reforms,  but  research  in  pure  science  led  to 
revolutions,  and  revolutions — political  or  industrial — were  exceedingly 
profitable,  if  you  happened  to  be  on  the  wiiming  side.     Assistance  to  this 
pure  research  could  not  be  given  by  granting  sums  of  money  to  indi- 
viduals, as  research  of  that  kind  was  too  imcertain  ;  years  might  bo  spent 
on  i)ioneer  resonrflifs,   nnf\  at  the  end,  to  all  appearance,  no  further 
advance  mitjjil   \<.<\r  !« ,ii  made  since  they  wore  begun.     The  position 
would  be  alni'i-i  in  lnlii;il,|(,  to  a  man  with  a  conscience  receiving  money 
for  re.search,  and  hi!  would  bo  tempted  to  work  on  a  plane  where  he  couM 
rely  on  getting  year  by  year  a  return  commensurate  to  the  time  lipi-nt 
upon  it.     Ho  thought  research  of  that  kind  would  always  be  carrii-d  mi  in 
the  universities,  because  having  no  certainty  of  yielding  imnu-diate  iv- 
sults  it  must  be  done  by  people  who  wore  paid  for  doing  something  else. 
The  State  could  ensure  that  those  people  could  devote  a  ]iropor  amount  of 
time  to  the  research  work  by  seeing  that  their  income  from  their  pro- 
fessorship was  not  so  small  that  they  had  to  occupy  their  free  time  in 
examining  work,  and  so  on,  to  enable  them  to  live.     The  State  could  also 


do  much  to  assist  by  initting  the  laboratories  of  the  luiiversities  into  ani 
efficient  state.  Moi-e  expensive  and  elaborate  a])])aratus  was  now 
requiixul.  Tho  majority  of  the  universities  would  not  bear  investigation 
from  the  financial  point  of  view.  The  finances  of  the  National  Physical 
Laboratory,  which  had  done  good  work  in  pure  science,  were  not  in  a 
satisfactory  state.  Hepre.-entations  had  been  made  to  the  Privy  Council 
on  that  point,  so  he  would  only  say  the  grant  to  the  National  Physical 
Laboratory  did  not  pennit  of  adequate  salaries  being  given  to  the  trained 
assistants,  and  many  of  them  had  expressed  their  intention  of  leaving, 
and  talking  up  posts  in  private  establishments  where  their  salaries  would 
be  double  what  they  now  received.  The  expenses  of  research  in  pure 
science  were  trivial  compared  with  those  on  industrial  applications  of 
science,  but  pure  science  was  the  seed  of  applied  science,  and  to  neglect 
pure  science  would  bo  on  a  par  with  spending  a  large  amount  on  the 
manuring  and  ploughing  of  land  and  then  omitting  to  sow  any  seed. 

Sir  Mauiuce  Fitzm.mikice  (President  of  the  Institution  of  Civil  Kngi- 
neers)  said  when  he  took  up  White  Paper  CD  805  he  did  net  lu'  .  rc-.l  far 
with  reading  it  when  he  fomad  he  was  in  touch  with  sometlnnj  ilillrn  nt 
from  what  he  had  expected.     It  was  not  the  dry  bones  of  a  sclicnit-  «  li  icli 
might  take  years  to  put  flesh  on,  but  a  real  scheme  with  real  life,  that  was 
to  vitalise  our  industries  and  revive  industries  that  had  left  u.s.     He 
received  the  scheme  with  great  enthusiasm,   and  he  felt  that  siich  a, 
scheme  was  essential  to  the  industries  of  the  country.     As  he  said  when 
speaking  at  that  institution  soine  time  ago,  he  thought  that  scheme,  if, 
properly  worked,  might  have  more  far-reaching  effects  than  had  Ix-en 
conceived  by  those  who  started  it.     When  he  was,  asked  to  take  the 
chairmanship  of   the    Standing  Committee  on  Engineering  he  did  so, 
with  the  greatest  pleasure,  because  he  felt  that  with  hard  work  ono  might 
possibly  give  a  little  help  in  furthermg  that  great  scheme,  and  he  was 
sure  his  colleagues  on  that  committee  were  filled  with  the  same  view,-^. 
He  did  not  think  he  had  ever  presided  over  a  more  enthusiastic  eniu- 
mittee.     They  had  done  a  certain  amount  of  work,  but  he  thcniiht  I  liiy 
had  had  alittie  set  back — they  had  run  down  alittle  and  want  rd  a  iMni,— 
and  they  felt  and  hoped  they  were  going  to  receive  it  that  day.      How- 
ever, one  could  not  live  on  tonics  and  they  wanted  as  soon  as  possible  to 
get  into  a  strong  healthy  working  state.     The  heads  of  industries  and 
men  of  science  had  been  "working  harder  during  the  last  18  months  than 
they  had  even  worked  before,  and  the  time  which  had  been  given  to  the 
work  of  committees  was  extraordinary.     In   addition,  many  heads  of 
industries  hnd.  at  the  requestof  the  Standing  Committee  on  Engmeering, 
had  meetint'^  in  I  1m  n  <nvn  particular  trades  to  try  and  arrange  for  joint 
research  witli   I  In-   lirlp  of  the  Advisory  Council.     The  objects  of  the 
scheme  were  well  known,  and  he  wished  to  confine  his  remarks  to  the  best 
way  of  attaining  those  objects.     One  of  the  principal  things  they  wanted 
was  money.     He  had  heard  recently  different  views  about  money.     One 
was  that  "as  the  war  took  up  such  an  enormous  amount  of  money  a 
million  or  two  here  and  there  did  not  matter ;  the  other  view  was  that  as 
the  war  had  taken  so  much  money  we  must  save  every  halfpenny  we 
could.     The  true  fact  was  that  all  money  wanted  for  the  war  or  was 
essential  for  national  interests  must  be  found,  but  not  wa'ted.     He 
hoped  the  money  wanted  for  that  scheme  might  be  found,  and  that  the 
researches  might  be  put  in  hand  and  be  looked  upon  in  a  generous  and 
broad-mmded  way.     Two  other  points  were  the  human  element  and  the 
question  of  time.     The  former  consisted  prijicipally  in  obtaining  the 
confidence  of  those  who  wanted  to  help  and  those  who  wanted  help  them- 
selves.    If  that  was  no  t  obtamed  a  scheme  of  that  kind  would  be  a  failure, 
and  a  failure  of  that  kind  not  only  did  not  obtain  confidence,  but  de- 
stroyed confidence  and  it  would  be  difficult  to  get  back  on  to  the  right 
line-s.     The  time  element  was  bomid  up  with  the  human  element.     In 
the  White  Paper  which  they  had  read  it  was  stated  that  the  work  must  be 
started  and  carried  out  at" once,  and  that  substantial  progress  must  be 
made  before  the  end  of  the  war :   otherwise  we  would  be  clogged  by  the 
restrictions  which  must  occur  at  the  end  of  the  war.   Time,  of  courf  e,  was 
often  said  to  have  a  healing  effect  and  to  knock  off  tli(-  ronnli  edges,  but 
the  passing  of  time  without  healing  raised  doubts  imi^I  .1.  .ii.xr,!  ,,.nti 
den  ee.Tnsteadof  rounding  off  the  rough  edges  of  con  ti.'\r,^>  ii  i-.i|>.>;l  U„- 
keenedgc  of  enthusiasm.     He  hoped  they  would  hear  that  >la\  .-.'imthiiig 
which  would  revive  their  enthusiasm,  and  start  them  working  with  their 
best  efforts  on  the  scheme.     He  had  stated  that  they  had  had  a  little 
set  back.     It  was  not  too  late  to  retrieve  the  position.     The  money 
question  was  not  the  only  one.     He  wanted  his  Lordship  to  try  and  see 
that  the  application  of  the  fimds  for  that  great  scheme  were  dealt  with 
in  a  human  way.     In  dealing  with  that  scheme  they  were  dealing  with 
men  of  science  and  business  men  who  when  looking  at  schemes  and  re- 
ports went  straight  to  the  kernel  of  vital  questions.     All  they  looked  to 
were  the  main  points  of  tho  scheme.     There  were  two  ways  of  looking  at 
research  proiiosals— one  was  to  tiy  and  see  every  reason  why  any  pro- 
posal should  receive  favourable  consideration  ;   the  other  way  was  to  tiy 
and  finil  out  reasons  why  it  should  be  defenrid.     One  was  the  way  by 
which  tlnnj^  u"l  diiiic  aiid  the  other  was  the  way  which  led  to  disaster. 
He  woulil  Ilk'-  t'i  anpi-al  as  ('haimian  of  that  Institution  and  as  President 
of  the  Standing  ('ommittee  on   Engineering  that  in  this  scheme  there 
should  be  an  attempt  to  throw  red  tape  to  the  winds.     Ho  had  come 
there  full  of  hope,  and  to  assure  his  Lordshiii  that  if  they  were  given  a 
reasonable  olianrr  tlic\'  wi'ii'  ready  to  devote  all  their  energies  to  making 
this  III  rat  silirriir  I  In'  '  nal  Mu'cess  which  they  thouLihl  it  'Mrhl  to  be. 

I'rnf.  II.  |;ki,i;i  n.\  I'.  \i,  i:k.  D.Se.  (Imperial  Coll.ri- "I  S,,.. ho.  South 
Kensington),  Mini  lie  liail  l«eii  asked  to  speak  on  beliall  I'l  rhcmistrv. 
Thei-e  could  be  no  two  opinions  about  the  importance  of  research  to  tho 
chemical  industry.  Those  who  were  not  too  young  would  remember  in 
the  eighties  there  was  a  great  trade  depression  in  tho  country,  and  Lord 
Beaconslield,  who  was  then  Prime  Minister,  when  expected  to  say  some- 
thing comforting  to  his  audience  at  the  Mansion  House  dinner,  said  there 
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had  been  a  rise  of  a  farthing  in  the  price  of  sulphuric  acid.  The  people  in 
the  audience  knew  nothing  about  it,  and  they  laughed.  Lord  Beacons- 
field  never  explained  or  apologised,  and  left  it  at  that,  but  sure  enough 
sulphuric  acid  had  shown  itself  then,  as  it  always  had  been,  the  baro- 
meter of  commercial  success  or  failure,  becaufte  it  was  one  of  the  chief 
commercial  products,  and  it  underlay  a'most  every  trade  in  the  coimtry. 
Those  heaw  chemicals  were  used  in  so  many  trades  that  they  showed 
whether  trade  was  going  to  be  good  or  bad.  All  but  about  1  per  cent. 
of  the  sulphuric  acid  used  in  this  country  was  made  by  a  process  in- 
vented by  a  quack  doctor  at  the  end  of  the  eighteenth  century,  although 
it  had  been  modified.  Could  we  say  we  had  got  to  the  bestprocoss  even  in 
the  manufacture  of  sulphuric  acid,  or  that  the  use  of  the  compound 
bleaching  powder  now  used  was  the  best  way  of  applying  the  bleaching 
action  of  chloiine  ?  There  were  hundreds  of  smaller  problems  to  be 
investigated.  The  waste  by-products  of  the  manufacture  of  dyes  in 
Germanv  were  made  into  useful  and  valuable  drugs,  which  were  not  sold 
at  £100"a  ton,  but  something  like,  perhaps,  6s.  an  oimce.  All  these 
things  indicated  that  we  wanted  more  and  more  re.=earch  in  chemistry  in 
this  countp.'.  Two  kinds  of  research  were  wanted — the  ad  hoc  research 
undertaken"  with  a  definite  idea  of  improving  some  particular  big  scale 
process  or  utilisation  of  some  by-i)roduct,  and,  as  the  President  of  the 
Royal  Societv  had  said,  problems  which  had  no  direct  industrial  aim.  A 
great  authority  a  year  or  two  ago  stated  that  no  great  discoveiy  had  ever 
been  made  except  by  accident.  That  was  a  paradox.  An  instance  of 
the  value  of  such  discoveries  was  the  discovert'  of  the  induced  current 
by  Faraday.  A  friend  asked  him,  "  What  is  the  use  of  this  ?  "  and 
Faraday  asked,  "What  is  the  use  of  a  new-bom  baby?"  But  that 
seemingly  inconsiderable  discovery  was  the  basis  of  all  eiectrical  develop- 
ments which  had  come  since.  It  was  only  smce  the  war  that  there  had 
been  a  coming  together  of  the  academic  and  manufacturing  chemists  in 
this  countr.'.  The  academic  chemists  had,  wrongly,  no  doubt,  looked 
upon  the  manufacturing  chemists  as  rather  intolerant  of  new  ideas,  and 
had  thought  they  wanted  to  make  their  profits  at  once.  The  manufac- 
turing chemist,  perhaps,  had  taken  just  as  mistaken  a  view  with  regard 
to  the  academic  chemist,  and  thought  he  was  a  pure  visionary  concerned 
with  the  way  atoms  or  molecules  united,  and  that  he  had  no  bearing  on  the 
great  manufacturing  processes.  That  was  now  disappearing.  The  one 
was  getting  to  take  a  more  correct  view  of  the  other.  If  more  research 
work  were  done,  with  collaboration  between  the  manufacturer  and  the 
university  and  college  laboratories  it  would  be  of  enormous  advantage  to 
the  whole  of  that  particular  industry. 

Lord  Ckewk,  replying  to  the  deputation,  said  we  had  to  look  ahead, 
and  prepare  for  the  new  conditions  which  would  arise  both  in  this 
country  and  the  whole  of  the  civili.sed  world  after  the  war.  In  taking  thr- 
question  of  re.«earch  into  consideration  and  in  endeavouring  to  forecast 
what  might  be  done  in  future  years,  they  were  showing  their  full  ecn- 
fidencc  in  the  ultimate  result  of  the  war.  The  Committee  of  the  I'rivj- 
Council  for  Scientific  Research  had  the  advantage  of  what  was  nominally 
the  advice  but  really  the  co-operation  of  those  who  did  prac- 
tically all  the  work — namely,  the  so-called  Advisory  Council,  which  was 
composed  of  men  of  the  first  (eminence  in  science  and  industry.  It 
became  evident  as  the  industrial  side  of  research  became  more  promi- 
nent, and  as  the  work  of  the  .\d\isory  Council  developed  that  it  could  not 
remain  an  annexe  of  the  Board  of  Education,  and  the  Government  de- 
cided to  institute  a  new  department  presided  over  by  the  President  of  the 
Council,  although  a  close  connection  must  exist  between  the  new  depart- 
ment and  the  Board  of  Education.  The  funds  would  be  of  three  kinds — 
money  provided  by  Parliamcni ,  funds  which  it  was  hoped  would  be 
received  in  increasing  amounts  in  the  future  from  different  parts  of  the 
Empire  for  the  promotion  of  special  rc-earches  of  interest  to  them,  and 
private  benefactions.  As  to  the  provision  of  money  from  public  funds 
the  (jovornment  had  been  imprehsed  by  the  need  of  coming  further  to  the 
help  of  research,  ('onsidcration  had  been  given  to  the  question  what 
Hhould  bo  done — to  mention  a  single  point — to  assist  the  great  staple 
industries  of  the  country  in  developing  Bystematic  research  on  a  large 
nettle.  It  was  clear  that  in  the  case  of  large  and  wcaHhy  industries 
where  cither  individuals  or  limited  companies  might  look  to  profit  on  a 
very  large  senile  as  the  direct  result  of  research,  th)  country  would  not  be 
likely  to  ^MI  willing  to  pay  the  whole  amount  devoted  to  research.  The 
Advisory  Council  had,  therefore,  already  devoted  much  time  to  conver- 
Hatiiins  with  leaders  of  dillerenl  gnnit  industries  in  the  hope  of  bringing 
about  a  scheme  of  eo-oi»!ralion  lietwoon  those  li:adcrH  and  themselves. 
The  mnllerof  scientific  research  a  pplijd  to  industry  was,  itwus  considered, 
one  of  the  onse'i  in  which  an  (rxceplion  might  be  made  to  the  usual  plan 
of  procedure  by  annual  eslimales.  When  co-operation  of  the  most 
varied  kind  and  on  entirely  dilTerent  Hcalcs  had  to  b(^  inKlituted  between  a 
(iovcrnment  department  and  a  number  of  dilferent  ir.dustries,  an  attempt 
to  eHlimalo  the  actual  amount  required  for  a  given  year  would  be  hope- 
IwH.  Therefore,  the  Chanci^jlor  of  the  Exchequer  was  prepared  lo  iidviso 
the  riovernmerit  to  devote  a  viry  large  sum,  I'stimated  to  meet  the  needs 
fol  this  <o-operalion  for  the  next  live  years,  on  a  scale  which  ought  to 
onnble  them  to  »|jcnd  eerliiinly  four  and  pu-'isibly  live  times  as  much  on 
thi«  objei'l  of  <oo|K'Mt  11.11  bi-t'wien  the  depirtmont  and  Iho  firms  as  had 
been  Hpimt  (or  (he  whole  piir|MiH).'<  of  research  by  vote  hitherto.  What 
they  desired  to  see  was  the  creation  or  lulaplalion  of  trade  a»Hooia. 
tionii  on  n  largo  si-ale,  which  niifht  be  able  to  assess  the  contribution 
which  Iheirduvlry  was  able  In  iimk  ■  towards  systeniatie  research.  .Some 
nssocintions  woiilrl.  he  ho|)e<l.  be  ..pecially  forniid  for  the  purfsise.  In 
other  cnMCH  wliere  the  great  ii.miin  reial  associatl  .ns  for  part icular 
industries  alreirly  existed  a  l.ranrh  ..I  Ih'i  ttHsocii.ti.n  might  easily  be 
ap|ioinled  especially  devi.led  to  thi«  Muhject.  but  forming  part  of  the 
whole  of  (he  government  of  the  indii«lry.  lie  hoped  llia(  a«  a  rule  the 
lra<ling  associations  would   be  on  (he  largest   possible  scale,      In  some 


cases,  such  as  the  engineering  trade,  where  there  was  a  great  variety  of 
applications,  it  might  be  found  advisable  to  form  a  series  of  distinct 
associations  for  research  purposes.  On  the  other  hand,  an  individual 
great  engineering  firm  having  various  activities  of  its  own  might  belong 
to  several  associations,  and  make  its  contribution  in  respect  of  the  par- 
ticular class  of  research  which  might  be  proceeded  with  at  a  given  time. 
These  associations  should,  so  far  as  possible,  be  placed  under  small  but 
carefully  selected  committees  of  direction,  including  some  leaders  of  the 
particular  business,  some  men  of  science,  and  some  representatives  of  the 
skilled  wc.rkors  in  different  trades.  The  Chancellor  of  the  Exchequer  had 
decided  that  no  objection  should  be  offered  by  their  surveyors  of  taxes  to 
the  allowance  as  working  expenses  for  income-tax  purposes  of  contribu- 
tions by  traders  to  industrial  associations  which  might  be  formed  for  the 
sole  purpose  of  scientific  research  for  the  benefit  of  the  various  trades. 
Allowances  would  be  equally  applicable  as  regarded  traders'  contribu- 
tions specifically  earmarked  to  the  solo  purpose  of  the  research  section 
of  the  adapted  existing  association.  The  allowances  were  subject  to  the 
conditions  that  the  association  or  research  section  must  be  under  partial 
.State  control  and  the  trader's  contribution  must  be  an  out-and-out 
payment  made  from  his  trade  profits  and  giving  him  no  proprietary 
interest  in  the  property  of  the  association.  This  concession  also  carried 
with  it  a  certain  proportion  of  relief  from  excess  profits  tax.  Speaking  as 
President  of  the  Board  of  Education  on  the  subject  of  technical  instruc- 
tion, he  said  that  the  present  regulations  under  which  technical  schools 
received  public  money,  apart  from  university  institutions,  were  not  up 
to  date.  They  were  going  to  discuss  with  the  local  authorities  and 
governors  of  schools  new  draft  regulations  which  it  was  hoped  would 
simpUfy  administration  and  stiffen  instruction.  The  Government  had 
decided  that  special  increases  should  be  made  in  the  estimates  of  the 
Board  of  Education  to  assist  local  authorities.  A  further  point  of 
special  importance  was  to  make  improved  arrangements  for  the  training 
of  technical  teachers  and  for  scholarships  to  carry  on  to  the  universities 
selected  industrial  students.  In  addition  to  the  block  grant  to  cover 
five  years,  there  would  be  an  annual  vote  in  the  estimates  for  various 
purposes.  A  sum  would  be  set  apart  to  meet  cases  in  which  the  indi- 
vidual research  worker  needed  a  grant  to  enable  him  to  get  on,  and  pro- 
vision would  be  mads  to  help  professional  societies  who  stood  in  need 
from  time  to  time  of  assistance  to  carry  on  research  work.  He  under- 
stood that  the  Advisory  Council  and  the  Coal  Committee  had  agreed  upon 
the  beginning  of  a  series  of  researches  which  were  designed  to  establish 
a  scientific  basis  for  systematic  economy  in  the  use  of  fuel.  The  inten- 
tion was  to  begin  with  an  economic  survey  of  the  coal  measures  in  the 
United  Kingdom,  to  examine  and  experiment  on  the  behaviour  of 
different  strata  of  coal  under  various  furnace  tests,  and  the  suitability  of 
different  kinds  of  coal  to  different  processes — cooking,  and  so  on. 

A  vote  of  thanks  was  accorded  to  Lord  Crewe  for  receiving  the  deputa- 
tion and  to  the  Ciovernment  for  the  steps  they  had  taken  in  regard  to  the 
movement.  Sir  J.  J.  Thomson,  in  proposing  the  vote  of  thanks,  said  the 
conjoint  board  would  do  everything  in  its  power  to  aid  in  making  the  pro- 
posed scheme  successful. 

The  deputation  consisted  of  the  following  :  Sir  Joseph  Thomson,  O.M., 
Prof.  H.  Jackson,  Dr.  Dugald  Clerk,  Sir  Robert  Hadfield,  Mr.  A.D.Hall, 
Sir  Alfied  Keogh,  K.C.B.,  Sir  Ray  Lankester,  Prof.  A.  Schuster.  Sir  John 
SncU,  Lord  Sydenham,  Mr.  R.  Tl.relfall,  Sir  Alfred  B.  Kcmpc,  Sir  H. 
Trueman  Wood,  Sir  Philip  Magnus,  M.P.,  Prof.  A.  Keith,  Prof.  C.  G. 
Seligman,  Mr.  E.  B.  Knobel,  Dr.  W.  H.  Maw,  Dr.  Frederick  Taylor, 
Sir  W.  Watson  (Ilieyne,  Sir  J.  Bland  Sutton,  Mr.  H.  Wilson  Fox,  Prof. 

E.  J.  Garwood,  Mr.  Alexander  Ross,  Sir  William  Garforth,  Sir  Philip 
Watts,  K.C.B.,  Sir  William  Beardmore,  Sir  Hugh  Boll,  Sir  Boverton 
Redwood,  Prof.  W.  A.  Ilcrdman,  Prof.  J.  Perry,  Sir  David  Ferrier, 
Prof.  A.  Fowler,  Prof.  R.  A.  Grosjorv.  Sir  (ic..rf.c"(;reenhill.  Prof.  Alex- 
ander Hill,  Dr.  A.  Harden,  Dr.  F.  (lowland  Hopkins,  Prof.  A.  K.  Hunt- 
ington.  Prof.  M.  J.  .M.  Hill.  Principal  Hatlmi.  .Major  H.  (!.  Lyons,  Major 
P.  A.  MacMahon,  Sir  W'llli.nii  Mither,  Lord  Mcnilton,  Sir  (V)oper  Perry, 
Sir  Ronald  Ross,  I'ml  I'lrni  ■,  Sir  Jethro  Teall,  Prof.  W.  P.  Wynne, 
Prof.  J.  0.  Arnold,  .Mr  (  li  o  I.  ,  IVithurst,  M.T.,  Prof.  W.  Bateson,  Prof. 
W.  A.  Boi.o,  Prof.  H.  li.  I5;ikui-.  Sir  .\lfred  Dale,  Prof.  W.  E.  Dalby,  Sir 
Frank  Dyson,  Sir  Archibald  Denny,  Mr.  Douglas  Freshfield,  Dr.  W. 
Garnett,  Dr.  Alexander  .Scott,  Dr.  A.  Strahan,  Prof.  W.  G.  Fearnsides, 
Sir  David  Prain,  Mr.  C.  V.  Boys,  Prof.  ().  W.  Richardson,  Prof,  W.  M. 
Bayliss,  Prof.  VV,  D.  Halliburton,  Dr.  P.  Chalmers  Mitchell.  SirJnn.es 
Uurnott,  Capt.  Bell-White,  Dr.  R.  H.  Burrown.  Surgcon-Gcncral  Sir 
David  Bnicc,  .Mr.  John  (^adman.  Col.  A.  W.  Crossley,  Mr.  Hoiace  Danvin. 
i'rof.  W.  B.  Dunstan,  Prof.  W.  Kccles,  Dr.  R.  T.  Glazobrook.  Sir  Alfred 
Pearec  Gould,  Principal  Hadow,  Sir  H.  Oram,  Prof.  G.  T.  -Morgan,  Prof. 

F.  W.  (Jliver.  Sir  Isambard  Owen,  Sir  William  Osier,  Dr.  A.  Ru.>-scll, 
IVof.  R.  A.  Sampson,  Col.  A.  SmitluOls,  Dr.  A.  E.  Shipley,  I'rof.  E. 
Harclay  Smith,  Prof.  W.  J.  Simp.Mm,  Mr.  Eilgar  Taylor,  i'rof.  (imham 
Wallas,  Prof.  Ernest  Wilson,  Sir  John  Wolf(vBarry,  Mr.  Edmund  White, 
I'rof.  W.  II.  Bragg,  Prof.  E.  (!.  Coker,  Sir  William  Collins,  Sir  Arthur 
Evans,  I'rof.  J.  A.  Eleming,  Dr.  J.  U.  (ianlincr,  H<^n.  U.  C.  I'arfons, 
Mr.  G.  E.  ('.  Healev,  Dr.  E.  Heron-Allen,  Sir  A.  I'cdicr,  Dr.  V.  W.  Keeble. 
Mr!  C.  H.  Hedfonl.  I'rof.  H.  C.  II.  Canientcr.  Sir  William  Tililm.  I'lof. 
W.  J.  Pope,  I'rof.  A.  Dendy.  Dr.  .1.  S.  HaUlane,  Dr.  Charles  Carpenter, 
I'rof  .1.  U.  Farmer,  Mr.  A.  E.  UroadberrV,  Dr.  A.  Harker,  Dr.  K.  M. 
Walmsley,  Mr.  W.  E.  Reiil  and  .Mr.  W.  II.  Ciioper.  There  were  a^o  proent 
representatives  of  tlio  Inslilution  of  Gas  Engineers  and  of  llii'  nriti.-^h 
Cyanides  Co.  (Ltd.). 

We  have  reeeivoel  the  following  announcemen(  from  (lie  Sicre(»ry  of 
the  Diqiartment  of  S(ien(  ifi(!  and  Industrial  Hcfeanh  : 

The  Government  have  ileeiiled  (o  .•s(abli,-li  a  separali'  l)cpar(nicn(  of 
Sciontilie  and  lM(lus(rial  Kcfcarcli  for  (ireat  Uritain  and  licland  under 
the  Lord  President  of  (lie  ('oun<'il,  with  (he   I'lesident  of  (lie   lidaid  of 
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Education  as  vicp-pi-csiilent.  They  have  also  deciticd,  subject  to  the 
consent  of  I'arliami'nt.  to  place  a  large  sum  of  money  at  the  disposal  of 
the  new  department  to  lie  used  as  a  fund  for  the  conduct  of  research  for 
the  benetit  of  the  national  industries  on  a  co-o])orative  basis. 

The  Boartiof  Inland  Revenue  have  decided, with  the  approval  of  the 
Chancellor  of  the  Exchequer,  that  no  objection  shall  be  offered  by  their 
Surveyors  of  Taxes  to  the  allowance,  as  a  working  expen.'e  for  in'Ome 
tax  purposes,  of  contributions  by  traders  to  industrial  associations  which 
may  be  formed  for  the  sole  purpose  of  scientific  research  for  the  benefit 
of  the  various  trades  ;  and  the  allowance  would  be  equally  applicable  as 
regards  traders'  contributions  specifically  ear-marked  to  the  sole  purpose 
of  the  research  section  of  an  adapted  existing  association. 

In  both  cases  the  allowance  would  be  subject  to  certain  conditionf — 
e.g.,  the  association  or  the  research  section  to  be  \mder  Government 
supervision,  and  the  traders  contribution  to  be  an  out  and  out  payment, 
made  from  his  trade  profits  and  giving  him  no  proprietary  interest  in  the 
property  of  the  association,  &c. 

In  order  to-enable  the  department  to  hold  the  new  fund  and  any  other 
money  or  property  for  research  purposes,  a  Royal  Charter  has  been 
granted  to  the  official  members  of  the  Committee  of  the  Privy  Council 
for  Scientific  and  Industrial  Research  under  the  title  of  the  "  Imperial 
Trust  for  the  Encouragement  of  Scientific  and  Industrial  Research." 
The  Trust  is  empowered  "  to  accept,  hold  and  di.spo.=e  of  money  or  other 
personal  property  in  furtherance  of  the  objects  for  which  it  has  been 
established,  including  .sums  voted  by  Parliament  to  that  end."  The 
Trust  can  take  and  hold  land  and  can  "  accept  any  trusts,  whether 
subject  to  special  conditions  or  not,  in  furtherance  of  the  said  objects." 

A  substantial  gift  has  already  been  made  to  the  Trust  by  two  members 
of  the  Institution  of  Mechanical  Engineers  for  the  conduct  of  a  research 
in  mechanical  engineering  to  be  approved  by  the  Department,  in  the 
hope  that  this  example  will  be  followed  by  other  members  of  the  institu- 
tion. 

Mr.  H.  Frank  Heath,  C.B.,  has  been  appointed  permanent  secretary  of 
the  new  department,  to  whom  all  correspondence  should  be  addressed, 
until  December  3Ist  next  at  the  offices  of  the  Board  of  Education, 
Whitehall.  On  and  after  January  1,  1917,  all  correspondence  should  be 
addressed  to  the  Secretary-,  Department  of  Scientific  and  Industrial 
Research,  Great  George-street,  Westminster.  S.W. 

The  "  London  Gazette  "  of  December  1st  contains  an  annoimcement 
that  a  Royal  Charter  was  passed  on  November  23rd,  creating  under  the 
title  of  "  The  Imperial  Trust  for  the  Encouragement  of  Scientific  and 
Industrial  Research."  the  official  members  for  the  time  being  of  the 
Committee  of  the  Privy  Council  for  Scientific  and  Industrial  Research,  a 
body  corporate  for  the  purposes  of  the  said  committee. 


LIGHTING  A  CHURCH  OF  THE  BASILICA  TYPE. 


A  new  sj-stem  which  has  been  designed  for  lighting  basilica 
churches  is  well  exemplified  by  the  installation  in  St.  Adalbert's 
Church,  at  Seventeenth  and  Paulina-streets,  Chicago.  Other  churches 
are  now  bell  g  lighted  by  the  same  method. 

The  system  of  illumination  comprises  a  combination  of  direct  and 
indirect  lighting,  and  has  the  advantages  of  freedom  from  glare,  low 
intrinsic  brilliancy,  good  diffusion,  absence  of  intense  shadows,  and  a 
uniform  intensity  of  illumination.  It  a!so  show^s  advantages  from 
the  standpoints  of  depreciation  and  operating  economy,  since  the 
units  are  easily  accessible  and  easily  cleaned,  and  renewals  of  burnt- 
out  lamps  can  be  made  without  difficulty.  The  power  consumption 
is  also  said  to  be  less  than  that  ajiplyjng  to  other  churches  with 
equally  intense  illummation. 

The  principal  part  of  the  lighting  for  the  auditorium  issues  from 
the  uncfer  side  of  an  interior  cornice.  Th's  cornice,  which  is  about 
half-way  up  on  the  side  walls,  is  of  reinforced  plaster  and  is  hollow, 
with  a  slot  running  the  whole  length  or  the  mider  side.  Directly 
over  the  slot  is  a  metal  light  box  and  closing  in  the  slot  are  sections 
of  ."Vlba  glass,  semi-circular  in  section  and  curved  in  a  special  cylin- 
drical mould  to  fit  the  profile  of  the  corhice.  This  glass  is  smooth  on 
the  i  nside  and  rough  on  the  exterior  with  reed  and  ribbon  decora- 
tion. It  forms  a  decorative  part  of  the  cornice.  The  light  box 
contains  a  wiring  trougli  and  supports  the  lamp  sockets.  The 
lamps  are  60-watt  tungsten  lamps,  placed  16  inches  apart  and  about 
8  inches  above  the  glass  with  their  axes  at  right  angles  to  the  lineof 
the  cornice.  The  lamps  have  individual,  parabolic,  mirrored  glass 
reflectors,  and  the  whole  ecjuii  ment  is  protected  from  dust  by  the 
metal  light  box.  In  .St.  Adalliert's  (  luireli  there  are  105  of  these 
lamps  on  each  side. 

'J'he  indirect  lighting  has  the  purely  decorative  function  of  dis- 
playing the  relief  work  in  the  ceiling  whiih  would  otherwise  be  in- 
visible at  night  and  offer  too  much  contrast  in  ilium  nation  bet  ween  the 
upper  and  lower  parts  of  the  nave.  The  indirect  lamps  are  100-watt 
lamps  in  parabolic,  mirrored  reflectors  placed  21  ft.  apart  on  lop  of 

*  Abstract  of  an  article  in  the  "  Electrical  Review  and  Western  Elec- 
trician." 


the  cornice.  It  is  important  that  these  reflectors  be  placed  below 
the  line  of  vision  and  in  such  a  position  that  none  of  the  light  is  re- 
flected back  upon  the  adjacent  wall.  It  is  possible  in  th's  manner  to 
illuminate  the  ceiling  perfectly  without  showing  the  slightfest  indica- 
tion of  the  light  source. 

The  accessibility  of  the  equipment  for  renewals  and  cleaning  is  one 
of  the  most  important  features  contributing  to  its  success  and  the 
maintenance  of  a  high  efficiency.  The  rear  of  the  cornice  is  made  of 
h'nged  panels  opening  directly  into  the  long  chamber  under  the  side 
roof.  This  makes  it  extremely  easy  for  the  attendant  to  reach  all  of 
the  lamp  and  reflectors  and  the  diffusing  glass  from  behind  the  cor- 
nice. The  Alba  glass  is  moimted  in  hinged  sectional  frames  arranged 
to  fold  over  on  a  table  and  allow  of  cleaning  the  under  side  conveni- 


Section  of  CoBxrcE  showing  Hixged  P.iSELS  AND  Light  Box. 

ently.  This  feature  is  most  essential,  for  without  such  means  it 
would  be  necessary  to  momit  ladders  some  35  ft.  in  length  from 
below,  a  proceeding  so  daugerous  and  troublesome  for  the  average 
caretaker  as  to  practically  preclude  the  operation. 

In  St.  Adalbert's  Church  the  lighting  is  entirely  controlled  from  a 
cabinet  in  one  end  of  the  churcl  year  near  t  e  sanctuary.  Arrange- 
ments have  been  made  to  control  the  entire  light  ng  by  dimmers  in  case 
it  is  decided  to  install  this  apparatus,  but  up  to  the  present  time  this 
has  not  been  done.  With  all  lamps  lighted  the  intensity  of  illumina- 
tion in  St.  Adalbert's  Church  is  about  one  foot-candle  and  is  uniform 
within  6  per  cent,  over  the  entire  floor.  Additional  local  lighting  is 
provided  in  the  sanctuary,  organ  loft,  vestibule  and  corridors. 


OPERATING  CHARACTERISTICS  OF   LEAD   ACCUMU- 
LATORS.* 

BY   J.    H.    TRACY. 

Desiring  to  call  the  attention  of  battery  users  (and  particularly 
of  vehicle  battery  u.'!ers)  to  the  effect  of  recent  improvements  in  lead 
storage  battery  construction,  the  author  refers  first  to  their  dis- 
charge. He  points  out  that  it  may  be  at  any  amperage  safely 
permissible  in  rcferenee  to  the  metallic  conduction  provided  for  in 
the  design,  there  being  no  fear  of  damaging  the  plates  themselves  by 
discharge  rates  as  heavy  as  can  be  yielded  by  the  electrolytic  action 
possible  under  the  conditions  of  diffusion  of  electrol.xte  obtaining. 
Cells  to  discharge  in  10  minutes  are  instanced,  and  the  writer  is  of 
opinion  that  if  there  were  a  demand  for  them,  cells  to  discharge  in 
three  minutes  could  bo  made. 

Reference  is  then  made  to  the  recuperative  effect  in  batteries 
designed  for  coin]iaiati\ely  .slow  discharge.  Instances  and  a  chart 
of  tests  are  given  showing  that  even  at  very  high  discharge  rates,  if 

♦  Abstract  of  a  Paper  in  the  "  Electric  Journal." 
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periods  of  rest  are  given,  such  a  battery  may  put  out  its  full  low-rate 
capacity,  the  essential  diffusion  of  electrolyte  taking  place  during 
the  intervals  between  working,  and  permitting  terminal  voltages 
high  enough  for  good  service.  A  discharge  chart  of  a  submarine 
cell  is  reproduced  in  the  adjoining  figure,  and  shows  that  a  cell 
whose  useful  discharge  at  3,000  amperes  is  not  more  than  one  hour 
will  give  a  further  3,000  ampere  hours  at  good  voltages  at  various 
diminishing  current  rates,  suitable  for  a  series  of  speeds  less  than  the 
full. 

In  reference  to  charging  such  batteries,  it  is  advocated  that  no 
high-current  limit  need  be  set  beyond  a  temperature  limit  of  110°F. ; 
it  is  added  that  the  cells  must  not  gas  freely,  and  that  the  cells 
may  be  recharged   after  any  desired  portion  of  the  discharge   has 
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Timt  oi  Discharge  in  Hours, 

been  taken.  A  good  rule  for  determLaing  commencing  charging  rate 
is  that  it  should  not  be  at  a  greater  number  of  amperes  than  the 
ampere  hours  out  of  the  battery.  Two  charts  are  given  showing 
that  under  this  rule  the  charge  rate  would  be  very  nearly  that  which 
results  from  charging  a  battery  at  a  suitable  constant  potential. 

In  order  to  reduce  the  initial  current  to  that  which  may  safely 
be  carried  by  the. wiring  of  cars  when  this  system  of  charging  is 
used,  a  resistance  may  be  employed,  or  the  garage  may  be  wired  and 
supplied  at  two  slightly  differing  voltages. 

A  Bystem  of  charging  is  described  in  which  a  reversible  ampere- 
hour  meter  is  used,  and  which  may  have  a  trip  device  incorporated 
with  it  to  cut  off  the  charging  current  as  soon  as  the  charge  has 
been  supplied,  a  hand-controlled  full  charge  being  given  periodically 
to  compen.sate  for  local  action  and  gassing  losses. 


SCIENCE  AND  INDUSTRY,  WITH  SPECIAL  REFERENCE 
TO  THE  WORK  OF  THE  NATIONAL  PHYSICAL 
LABORATORY.* 

bV  It.  T.  (W.AZKbllOOK,  C.B.,  F.K.S. 

The  8ubject  is  a  wide  one,  even  when  limited  by  the  '.ipccial  refer- 
ence. 

The  Advisory  f'ommittec  of  the  Privy  Council  was  appointed  to 
consider,  among  other  object:i,  proposals  "  for  establishing  or  de- 
veloping special  inKtitutions  or  department:)  of  existing  institutions 
for  the  Hcientilic  study  of  problems  affecting  particular  industries 
and  tnwl'M."  The  earlier  cIuusch  of  its  lirst  Report  deal  with  pre- 
viouH  (iovernment  action  in  the  present  ciiilury.  The  National 
PhyHJcal  Iviboratory  was  established  in  l!MH),  with  the  assistance  of 

II  grimt  Irom  the  Treasury,  under  the  control  of  the  Hoyal  So(Me(y, 
and  ojKiied  in  Ifl02  by  His  Majesty  the  King,  then  I'rince  of  Wales. 
It  is  reiiiarkid  :  "The  Laboratory  has  done  and  is  iloing  most 
valuable  work  for  our  industries  and  for  th(^  (iovernment,  and  it 
might  have  done  mtieli  more  had  it  been  endowed  with  anything 
like  the  annual  Hubvc-ntion  of  n<  arly  110(1,(100  whi(^h  the  American 
Hunan  of  Standards  receives  for  developm'-nt  and  maintenance  from 
the  I'niled  Slates  Oovr-rnmint.  Hut  wi'  Ihink  c  xpiTienc<'  has  shown 
that  no  single  inslilulion,  howevi-r  great  or  dislinguishe<l,  can  exiiect 

III  do  ;nore  than  a  part  of  all  lliat  our  vast  imlustries  re(|uire." 
Mail  I  lie  Laboralory  iiinie  HH)2  been  really  placcil  in  a  position  to 

do  the  work  indicated  by  His  .Majesty  the  task  of  the  (onunillee  at 
the  pre«enl  day  would  be  much  lighter,  and  the  advani-es  already 

*  Abstract  of  an  tuliirvm  delivond  to  the   DJrmlnKhani  and  Midland       d 
Institute. 


made  still  more  considerable.  "  The  object  of  the  scheme  is  to  bring 
scientific  knowledge  to  bear  practically  upon  our  everyday  industrial 
and  commercial  life." 

In  this  process,  as  we  shall  see,  three  distinct  stages  may  be  ob- 
served.    We  need  : — 

1.  The  work  of  the  man  of  science  in  his  research  laboratory. 

2.  The  investigations  which  go  on  in  an  industrial  research  labora- 

tory, developing  new  processes  or  introducing  new  products. 

3.  The  works  laboratory  proper  controlling  the  quality  of  raw 
i  materials,  finished  products  and  processes. 

We  must  have  scientific  knowledge,  and,  to  be  successful,  know- 
ledge must  be  pureued  for  its  own  sake.  Each  of  the  modem  practi- 
cal applications  of  science  had  its  foundations  in  purely 
scientific  work,  and  to  quote  Prof.  Gregory,  in  his  recent 
book,  discovery  or  the  spirit  and  service  of  science,  was 
:aot  the  result  of  deliberate  intention  to  make  something 
of  service  to  humanity.  The  discovery  of  the  laws  of 
electromagnetic  induction  is  due  to  Faraday,  and  is  des- 
cribed in  his  first  three  series  of  "  Experimental  Re- 
searches," published  in  1831-33.  Oersted,  Ampere  and 
Arago  had  investigated  some  of  the  phenomena  con- 
nected with  the  magnetic  force  produced  by  an  electric 
current,  and  to  Faraday  it  appeared  clear  that  con- 
versely it  should  be  possible  to  produce  electricity  from 
magnetism,  as  he  put  it.  It  is  difficult  to  picture  the  world 
to-day  without  electric  power,  and  yet  the  whole  de- 
velopment of  electrical  machinery,  as  we  know  it,  rests 
on  the  laws  described  in  these  brief  scitntific  papers. 
Each  advance  of  knowledge  brings  its  benefits  to  man- 
'  kind,  and  in  a  general  way  Faraday  may  have  hoped  to 

0  be  a  benefactor  to  his  race  by  widening  the  sphere  of 
knowledge,  but  it  was  the  desire  to  know  the  truth 
which  led  him  on  and  to  which  we  owe  such  tre- 
mendous consequences. 

We  must  have  the  student  of  pure  research,  the  genius  who  goes 
on  his  way  discovering  new  truths,  irrespective  of  consequences, 
lay:ng  bare  more  and  more  of  Nature's  secrets  and  unravelling  her 
mysteries. 

As  regards  the  National  Physical  Laboratory,  it  is  necessary  to 
maintain  the  standard  of  the  output,  to  secme  that  tlie  proper  grade 
of  material  is  supplied  to  the  works,  to  check  the  instruments  in  use, 
and  to  test  the  product  in  its  various  stages  of  manufacture.  The 
days  are"  gone  when  successful  manufacture  could  be  carried  on  en- 
tirely by  rule  of  thumb,  trusting  to  the  skill  of  some  trained  workman 
for  the  success  of  each  delicate  operation,  when  the  hereditary  in- 
stinct passed  down  from  father  to  son  was  sufficient  to  produce  each 
year  practically  the  same  results.  New  processes  come,  which 
appear  likely  to  improve  production  or  to  reduce  its  cost  ;  the  works 
laboratory  serves  to  test  theiie.  New  ])roducts  are  suggested,  which 
may  or  may  not  have  the  advantages  claimed  for  them  ;  this  can  be 
investigated  in  the  works  laboratory,  and  all  these  investigations  and 
tests  must  go  on  in  tlie  works  themselves  under  the  eyes  of  men 
familiar  with  the  prooess  of  ntanufa?ture  in  its  every  stage.  The 
works  laboratory  must  extend,  and  othere  are  more  competent  than 

1  to  outline  the  direction  of  extension  and  to  guide  its  growth. 
Now  between  these  two     the  man  of  science  researching  in  his 

L'niveniity  or  college,  and  the  works  chemist  toiling  in  his  shop — 
there  is  a  gap.  Some  means  are  needed  to  make  the  discoveries  of 
science  available  to  the  manvifacturer  to  secure  to  him  the  advan- 
tages which  come  from  the  growth  of  knowledge  to  keep  him  in  the 
forefront  of  his  trade.  This  is  the  function  of  a  laboratory  of  in- 
dustrial research,  and  among  such  laboratories  the  Nationtil  Physical 
Laboratory  sh.  uld  hold  a  jirominent  place.  The  National  Physical 
Laboratory  has  another  function  to  fulfil,  it  is  a  great  stiindiirdising 
and  testing  institution.  This  means  a  large,  elabor.Hlely  eqtiipped 
and  heavily  staffed  laboratory  engaged  largely  on  work  whicli  for 
many  years  will  be  unremunerative,  and  which  for  a  considerable 
time  after  its  fotindation  will  obtain  no  results  which  can  be  ajiplied 
by  the  manufae^turer. 

This  work  clearly  needs  a  special  house,  it  cimnot  be  done  in  the 
lal  oratory  of  a  technical  institute.  The  main  work  in  such  a  lal  ora- 
tory as  tlial  of  a  technical  institute  nuist  be  educational.  It  is  not 
the  work  of  inipils,  while  still  at  college,  to  solve  the  conundnnns  of 
(he  manufacturer.  The  research  laboratory  is  necessary  if  progress 
is  (o  be  made.  Abb6  realised  somewhere  about  1870  that  British 
optical  instruments  had  reached  the  highest  |0ssible development 
unless  a  radical  change  (iiuld  be  produced  in  the  optical  properties 
of  glass,  and  the  researches  of  Schod  and  liijuself,  aided  by  subsidies 
from  (he  Havarian  fJovemnient.  lasted  ii  number  of  years  before  th(> 
lirst  cR( alogue  of  .Ti-iiu  glass  was  piodneed.  Syndietic  indigo  was 
by  von  Haeyc-r  about  (he  year  IS80;  i(  was  not  until 
some  20  years  later  (lm(  i(  was  pn(  ediiiniereinlly  on  (lie  m:irUe(.  ,niil 
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in  tliat  time  it  i:)  reported  that  no  less  than  £1,000,000  was  spent 
by  the  Bailisehe  Anilin-SodaFabrik  before  this  desired  end  was 
reached. 

Dr.  Kosonhain  has  mentioned  as  an  instance  the  case  of  a  series  of 
alloys  whicli  is  being  studied  by  an  investigator  interested  mainly  in 
theoretical  metallurgy  ;  he  works  with  pure  metals  or  metals  as 
nearly  pure  as  he  can  get  them,  and  linds  that  one  alloy  of  his  series 
has  some  specially  noteworthy  properties.  He  may  call  the  atten- 
tion of  a  manufacturer  to  these  and  suggest  that  the  alloy  might 
have  valuable  industrial  application.  Much,  however,  remains  to 
be  done  before  this  can  be  realised  ;  the  pure  materials  of  the  in- 
vestigator are  not  available  in  q'uantity.  To  what  extent  is  the 
presence  of  impurity  detrimental,  what  are  the  impurities  which 
must  be  removed,  what  are  the  steps  required  to  do  this  on  the  re- 
quisite scale,  to  what  extent  do  the  ditticulties  involved  in  this  render 
the  whole  method  commercially  imj)o.:.ible  by  adding  seriously  to 
the  cost  ?  Is  there  any  difference  between  the  material  made  in 
quantity  and  that  produced  by  the  laboratory  furnace,  where  rapid 
cooling  or  heating  may  be  readily  employed,  although  impossible  in 
the  full  scale  work,  and  so  on  ?  For  the  industrial  research  labora- 
tory, the  plant,  &c.,^  must  be  so  planned  that  it  is  possible  to  carry 
out  the  necessary  operations  on  a  scale  comparable  with  that  re- 
quired in  works,  and,  moreover,  the  man  who  carries  through  the 
investigation  must  be  not  only  acquainted  with  the  latest  scientific 
advances  in  his  subject,  but  must  know  what  is  possible  in  works, 
and  must  mould  his  solution  of  the  problem  to  harmonise  with  these 
possibilities.  The  undertaking  is  often  more  complex  than  that  of 
the  pure  scientist.  It  is  one  which  needs  a  special  laboratory,  a 
special  equipment.  The  National  Physical  Laboratory  has  acquired 
the  confidence  of  the  technical  industrial  world,  and  problems  are 
brought  before  the  staff  with  the  knowledge  that  they  will  be  handled 
in  a  confidential  manner  by  men  trained  to  deal  with  them.  The 
whole  staff  are  engaged  in  applying  science  to  industry  ;  equipment 
is  provided  for  this  piu-pose  only. 

One  other  aspect  of  the  matter  remains  to  be  considered,  though 
very  briefly.  If  we  are  to  have  a  National  Industrial  Research 
Laboratory,  who  is  to  pay  for  it,  who  is  to  support  it  ?  The  obvious 
answer  is  the  nation,  but  this  in  some  quarters  at  once  raises  a  diffi- 
culty. It  is  claimed  that  the  results  of  any  successful  research  bring 
profits  in  the  first  instance  to  some  particular  class,  and  that  class 
ought  to  pay.  For  example,  the  discovery  of  some  new  and  valuable 
alloy  would  profit,  in  the  first  instance,  the  manufacturer  of  the  alloy 
and  the  person;:;  employing  it  in  their  special  trade.  Each  case  must 
be  considered  on  its  merits. 

But  the  needs  of  the  nation  at  the  present  time  are  too  serious, 
the  danger  of  delay  too  pressing,  and  the  State  may  well  devote 
large  sums  to  industrial  research  without  minute  enquiry  as  to 
whether  the  research  is  going  to  benefit  Messrs.  A.B.  specially  and 
what  share,  therefore,  of  the  expense  Messrs.  A.B.  must  be  asked  to 
guarantee.  In  America  the  Bureau  of  Standards,  in  Germany  the 
Reichsanstalt  and  the  Material-Priifungs-Amt  work  thus  for  the 
national  good,  and  this  should  be  the  task  of  our  English  Industrial 
Research  Laboratory. 

The  National  Physical  Laboratory  was  founded  in  1899.  My 
appointment  as  its  first  director  dates  from  Jan.  1,  1900,  but  its 
home  at  Bushy  House,  Teddington,  was  not  ready  for  it  until  1902. 
It  is  controlled  by  the  President  and  Council  of  the  P>oyal  Society, 
but  that  control  is  exercised  through  a  General  Board  and  Executive 
Committee  containing  representatives  appointed  by  six  of  the  great 
technical  societies  ;  at  least  half  of  the  unofficial  members  of  the 
Executive  Committee  must  be  selected  from  the  representatives  of 
these  technical  societies.  The  Royal  Society  receives  from  the 
Government  the  sum  of  £7,000  amiually  towards  the  cost  of  the 
Laboratory. 

In  the  year  before  the  war  the  actual  expenditure  was  nearly 
£41,000,  and  practically  the  whole  of  the  difference  between  the.se 
sums  had  to  be  raised  as  payment  for  work  done  ;  towards  this  an 
amount  of  about  £.'j,000  ^\as  recei\ed  from  the  Government  for  re- 
searches in  aeronautics. "  The  Government  al;.o  pays  for  tests  and 
investigations  carried  out  for  their  various  departments. 

The  financial  responsibility  for  the  Laboratory  rests  on  the  Royal 
Society.  The  fac^t  is  that  the  whole  financial  position  needs  over- 
hauling. Before  the  war  the  German  institutions  in  Berlin,  which 
covered  approximately  the  same  ground  as  the  I^aboratory,  had  an 
income  of  about  £70,000,  while  that  of  the  Bureau  of  Standards  of 
America  was  well  over  £100,000.  In  both  these  eases  the  Govern- 
ment are  rcsponsibNi  for  the  whole  expenditure,  and  take  the  receipts 
from  fees.     The  Laboratory  owes  much  to  private  donors. 

Today  the  Laboratory  comi)rises  eight  large  buildings.  It  is 
organised  in  four  main  departments,  each  with  its  superintendent. 
These  are  : — 

1.  Physics  :   SuiierinleiKleul.  The  Director. 


2.  Engiiu-ering :     Superintendent,    Dr.    T.    E.    Stanton,   F.R.S 
M.Inst.C.E. 

3.  Metallurgy  :   Superintendent,  Dr.  W.  Roscnhain,  P.R.S. 

4.  The  William  Froude  National  Tank  :  Superintendent,  Mr.  G 
S.  Baker,  M.Inst.N.A. 

The  Pliysics  department  is  divided  into  six  divisions,  each  under  a 
Principal  or  Senior  Assistant,  and  there  is  a  large  staff  of  Scientific 
Assistants,  divided  into  Senior  Assistants,  Assistants  and  Junior 
Assistants.  The  primary  work  of  these  is  scientific  research,  though 
each  is  expected  to  take  his  share  of  the  testing  and  examination  of 
instruments,  which  forms  a  large  part  of  the  work  of  the  Laboratory. 
Beyond  these  there  is  a  staff  of  observers  whose  main  duty  is  the 
routine  test  work,  though  opportunities  are  given  to  these  to  help  as 
far  as  possible  in  the  researches.  The  routine  test  work  is  concerned 
chiefly  with  instruments ;  ordinarj-  commercial,  chemical  and 
strength  tests  of  materials  are  not  undertaken  by  the  Laboratory 
except  for  Government  Departments,  or  as  matters  of  special  in- 
vestigation,    jr*  fftit 

And  here  let  us  note  the  importance  of  keeping  the  test  work  a  live 
thing  by  the  aid  of  research.  Instruments  are  tested  to  see,  among 
other  objects,  if  they  come  up  to  standard,  but  the  standard  of  to-day 
is  too  low  some  years  hence  ;  the  tests  must  be  so  regulated  as  to 
tend  to  a  gradual  improvement  in  the  product.  Let  me  give  an 
example  of  this.  Ordinarily,  we  test  a  large  quantity  of  a  certain 
article,  and  the  average  failures  are  under  1  per  cent. — some  seven 
or  eight  in  a  thousand.  Recently,  in  consequence  of  pressure,  articles 
were  passed  into  service  without.^ests,  and  after  a  time  the  tests  were 
introduced  ;  on  the  earliest  batthes  examined  after  the  change  the 
failures  were  18  per  cent.,  they  were  25  times  as  great  as  previously. 
The  number  of  instruments  tested  in  the  year  covered  by  the  last 
report — to  March  31,  1916 — was  over  75,000.  This  does  not  include 
gauges  for  the  Jlinistry  of  Munitions  which  in  the  past  15  months 
have  numbered  nearly  250,000. 

I  trust  I  have  convinced  you — probably  you  did  not  need  con- 
vincing— that  such  laboratories  as  the  National  Physical  Laboratory 
are  necessary. 

There  must  be  more  than  one  ;  in  many  eases  an  industry  can  be 
best  served  by  a  laboratory  near  its  principal  centre.  Large  firms, 
again,  may  each  prefer  to  have  their  own  trade  secrets — this  must  be 
so  to  some  extent — and  trade  jealousies  may  interfere  with  full  co- 
operation, but  a  private  laboratory  on  a  really  sufficient  scale  is 
expensive  ;  too  often  it  becomes  little  more  than  what  I  have  called 
a  works  laboratory  for  testing  the  products  of  the  factory,  and  for 
the  smaller  firms,  at  least,  the  only  way  to  secure  the  full  advantage 
of  scientific  advance  is  by  co-operation — co-operation  in  the  labora- 
tory, co-opeiation,  with  specialisation  in  production,  in  the  works 
themselves. 

Lord  Crewe,  the  President  of  the  Privy  Council  Committee  on 
Industrial  Research,  announced  on  Friday,  Dec.  1,  that  a  large  sum 
is  to  be  at  the  disposal  of  the  Committee  during  the  next  five  years, 
and  oultined  the  scheme  for  its  expenditure.  The  Lord  President 
spoke  in  generous  terms  of  the  work  of  the  Laboratory  in  the  past, 
and  he  indicated  a  sphere  of  wider  usefu'ness  under  less  difficult 
conditions  in  the  future.  Let  me  picture  to  you  what  I  trust  that 
sphere  may  be. 

In  many  cases,  no  doubt,  the  researches  contemplated  must  go  in 
special  laboratories  arranged  and  equipped  for  the  purpose — labora- 
tories closely  connected  with  the  industry  it  is  desired  to  help,  situ- 
ated at  the  great  manufacturing  centres  ;  but  there  are  many  other 
researches  of  wide  interest  and  great  importance  f(n'  which  .-i  central 
laboratory  is  the  proper  house,  a  laboratory  littd  and  e(|uipped  in 
an  ample  manner,  with  a  trained  and  coni])etent  siall  animated,  like 
those,  my  colleagues,  who  have  built  up  the  National  Physical  La- 
boratory, with  a  love  for  science  and  yet  withal  with  a  keen  appreci- 
ation of  the  practical  side  of  the  question  discussed  and  a  real  desire 
to  help  ovir  country  by  the  application  of  science  to  industry. 


"Safety  First"  on  the  Rand.— The  '  Safety  First  "  Com- 
mittee of  I  lie  Hand  .Mutual  Pioard  has  issued  a  useful  resume  of 
work  since  its  ince])ti(iii  in  1912.  Since  1909  the  accident  rate 
on  "the  Riuid  has  steadily  fallen.  1914,  the  first  full  year  of 
the  Committee's  activities,  was  a  record  low  year,  and  in  1915 
even  better  results  were  obtained.  In  June,  191fi,  there  were 
no  fatal  accidents  on  the  surface,  accidents  due  to  explosives 
are  materially  diminishing ;  but  minor  accidents  require 
attention,  and  the  education  of  tlie  native  element  I'.ceds  un- 
remitting effort.  Notices  urging  safety  measures  and  asking 
for  suggestions  are  posted  in  each  mine,  and  the  managers  and 
workmen  are  giving  their  cordial  support  to  the  movement. 
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THE  DESIGN  OF  DYNAMO  ELECTRIC 
MACHINERY. 

The  more  one  studies  the  metho(is  of  many  of  our  most 
successful  engineers  and  designers  the  more  one  realises 
that,  notwithstanding  our  ever-increasing  knowledge  of 
engineering  theory,  engineering  design  is  still  largely  a 
matter  of  judicious  guessing.  This  applies  to  all  branches 
of  engineering  and  more  particularly  to  electrical  engineer- 
ing. In  spite  of  imperfect  knowledge  of  the  properties  of 
the  materials  of  engineering,  and  of  stresses  and  strains, 
the  many  different  t's'pes  of  structures  designed  and  executed 
by  civil  and  mechanical  engineers  serve  to  indicate  the 
influence  of  the  factor  of  safety  in  engineering  design.  The 
design  of  dynamo-electrical  machinery  is  complicated  by 
the  fact  that  there  is  as  yet  no  factor  of  safety  which  bears 
the  same  relation  to  the  electrical  constants  as  the  ordinary 
factor  of  safety  of  the  civil  and  mechanical  engineer  bears 
to  mechanical  stress. 

Maybe  it  is  this  absence  of  factor  of  safety  in  electrical 
engineering  that  accounts  for  the  attempt  to  frame  satis- 
factory rules  and  theories  covering  the  design  and  per- 
formance of  all  classes  of  electrical  machinery.  Many  of 
these  theories  are  the  work  of  men  who  are  either  unfamiliar 
with  the  short-cut  methods  of  the  designer  or  not  con- 
versant with  the  conditions  under  which  the  designer 
follows  his  employment.  The  result  is  that  very  often  the 
man  in  the  works  has  neither  the  ability  nor  the  time  to 
study  a  highly  technical  Paper  or  treatise.  In  view  of  this 
the  authors  of  such  Papers  and  treatises  would  do  well  to 
prepare  a  concise  and,  preferably,  non-mathematical  state 
ment  of  their  work.  We  do  not  underrate  the  value  of  the 
histhlv  technical  work,  nor  do  we  know  of  better  met  hods  than 
those  followed  by  the  designer.  But  we  do  regret  that  there 
is  no  language  common  to  the  technical  man  and  [\c  bu -.y 
designer. 

In  addition  to  the  mechanical  strength  problems  which, 
as  we  have  said,  are  covered  hy  an  adequate  factor  of  safety, 
electrical  design  is  complicated  by  a  host  of  other  problems, 
some  01  which  are  magnetic,  some  are  purely  electrical  and 
some  are  thermal.  Of  the.se,  the  last-named  are  probably 
the  mo.st  important.  The  reason  for  this  is  that  many  of 
the  magnetic  and  electrical  problems  connected  with  design 
iiave  been  solved  partly  by  improvement  in  the  materials 
of  cimstruction  and  partly  by  indirect  methods. 

As  an  example  of  improved  materials  may  be  mentioned 
the  special  steels  used  for  the  magnetic  circuits  of  dynamo 
machinery.  The  interpole  and  compensating  winding  are 
examples  of  the  indirect  method.  Although  many  are  of 
the  opinion  that  it  is  possible  to  design  satisfactory  com- 
mutating  machinery  without  interpoles,  the  tendency  is 
to  use  such  interjioles  on  all  continuous-current  machines, 
and  it  is  not  unlikely  that  the  brush  rocker,  whicii.  in  our 
o])inion,  is  one  of  the  weakest  features  of  a  niacliini',  will  be 
entirely  eliminated.  As  regards  dielectrics,  the  choice  of 
matciiais  in  a  given  case  is  limited.  Notwithstanding  their 
limiteii  number  all  the  niiiteiials  available  are  known  to  full 
fur  slidit  of  the  ideiii. 

With  the  iniproveniriil  of  luutiMiais  and  on  accouiil  ol  a 
iiiuic  ccitain  knowledge  of  the  pro|»(M'ties  of  the  electric  and 
iiia),'iiet,ic  circuits,  the  design  of  eli'ctricai  maciiinerv  at  the 
present  tiiiu"  is  largely  a  thermal  problem  and,  as  yet.  I  In- 
laws of  lieat  transmission  are  iiuperfi^ctly  understnod.    Tiie 
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study  of  tlieso  laws  in  the  past,  has  had  a  marked  effect  on 
design,  and  in  the  future  it  is  likely  to  have  an  even  more 
marked  effect.  For  this  reason  we  welcome  two  informa- 
tive Papers  that  were  read  last  week  before  the  American 
Institute  of  Electrical  Engineers.  One  of  these,  by  Mr. 
B.  G.  Lamme,  was  entitled  "  Temperature  Distributions  in 
Electrical  Machinery,"  and  dealt  with  certain  fundamental 
principles  governing  heat  distribution  and  temperature  in 
electrical  apparatus.  The  other,  by  Mr.  F.  D.  Newbury, 
on  "  Rational  Temperature  Guarantees  for  Large  A.  C. 
Generators,"  was  an  argument  in  favour  of  the  standard- 
isation of  temperature  guarantees  when  the  guarantee  is 
based  on  internal  temperatures  as  measured  by  thermo- 
couples. Mr.  Lamme  concluded  that  no  hard  and  fast  rules 
can  be  made  to  cover  the  facts,  except  in  a  very  general 
way,  and  that  commercial  temperature  measurements 
shoidd  be  considered  as  approxunate,  this  being  permissible 
because  there  is  no  sharply  defined  line  between  good  and 
bad. 

This  brings  us  back  to  the  influence  of  guessing  on  design. 
hi  this  connection  we  regard  Prof.  Miles  Walker's  sug- 
gestions on  the  subject  as  sound.  Prof.  Walker,  in  his 
book  on  ■'  Specification  and  Design  of  Dynamo-Electric 
Machinery,"  states  that  "  A  busy  designer  would  never  get 
through  his  work  if  he  stopped  to  calculate  everything.  He 
guesses  a  great  deal,  or  makes  rapid  mental  estimates  of 
([uantities  he  has  not  tune  to  calculate.  Now,  he  is  never 
justified  in  so  guessing  unless  he  knows  the  linrit  of  his 
possible  error  with  fair  accuracy,  and  knows  that  with  the 
error  he  will  still  have  a  machine  which  will  comply  with 
its  specifications.  Knowledge  of  these  two  things  can  only 
come  from  many  calculations  made  and  many  machines 
tested.  The  way  to  acquire  the  art  of  correct  guessing  is 
to  employ  fairly  simple  rules  for  calculation  that  are  based 
on  sound  principles.  An  empirical  rule,  however  often 
applied,  does  not  help  the  mind  to  form  rapid  mental 
estimates,  because  it  does  not  take  into  account  all  the 
factors  that  determine  the  re.su" t." 

Like  many  designs,  there  is  little  in  this  article  that  is 
original.  Like  the  methods  of  many  designers  the  article 
is  based  largely  on  what  other  people  are  doing.  To  many 
the  design  of  a  dvuamo-electric  machine  is  like  the  design 
.of  a  piece  of  cloth.  Li  the  latter  case  even  firms  of  repute 
endeavour,  and  not  without  success,  to  obtain  samples  of 
the  ranges  that  have  been  produced  by  their  competitors, 
and  their  design  is  limited  to  the  production  of  identical 
ranges  in  inferior  material.  But  there  can  be  no  question 
that  such  methods  of  design  in  any  trade  will  in  the  long 
run  be  detrimental  not  only  to  the  trade  but  to  the  trader. 


REVIEWS. 

[Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  booltj  published  under  2s.  Add 
10  per  cent  for  abroad  or  for  foreign  books.] 


The  Localisation  of  Faults  in  Electric  Light  and  Power  Mains. 

Hy  F.  Cu.vrlksRapiiaei:,.    Third  Edition.     (London:  ■■'i'lu)  Eloctri- 
itian"  Printing  and  Publishing  Co.)     Pp.  vii. +210.     8s.  6d.  net. 

This  book  has  hecomc  one  of  the  standard  works  on  t.ho 
.subject  and  the  author  was  well  advised  to  issue  a  new  edition 
brought  up  to  date.  The  last  edition  was  publislied  in  1903, 
;mi(1  any  book  on  electrical  subjects  soon  ^ets  out  of  date.  The 
volume  ]ias  l)eeii  ])raetically  ivwrii  ti'ii  and  several  fresh  cliapters 
added.  Many  electrical  books  have  misleadiug  titles,  but  any 
iuirclia.ser  of  this  book  knows  exactly  what  ho  is  getting. 

The  author,  in  the  introductory  cliapter,  points  out  how  the 
class  of  fault  is  chaiigiug.     Burn-outs  are  more  Cdiuiuou  owing 


to  the  fact  that  cables  are  worked  nearer  their  full  load  than 
they  used  to  be  and  that  there  are  far  more  high-tension  cables 
in  use.  With  the  present  high  cost  of  copper  and  labour  the 
tendency  will  be  to  avoid  laying  new  cables  and  to  put  up  with 
a  greater  volt  drop  on  the  existing  cables.  The  author  pro- 
ceeds to  discuss  practical  methods  of  laying  and  jointuig  cables 
and  deals  with  gas  explosions  in  street  boxes.  In  the  definitions 
of  terms  used  in  testing,  attention  is  drawn  to  the  lack  of  unifor- 
mity of  .symbols  throughout  the  world.  The  principle  of  the 
Whcatstone  bridge  is  fully  described  and  diilereut  types  of 
galvanometers  discussed.  The  chapter  concludes  with  good 
descriptions  of  the  chief  makes  of  portable  insulation 
testing  sets.  Tlie  author  should  have  drawn  attention  to  the 
fact  that  with  many  of  these  testing  sets  the  cable  is  not 
always  subjected  to  the  lull  pressure  marked  on  the  case. 
Anyone  holding  the  terminals  of  a  set  marked  to  give  .500  volts 
will  soon  be  aware  of  this  fact. 

In  Chapter  II.,  in  dealing  with  the  insulation  testing  of  low- 
pressure  networks  during  working,  a  daily  test  is  recommended. 
There  is  a  great  difference  of  opinion  as  to  the  value  of  so 
doing,  and  mains  engineers  should  settle  this  point.  The 
ordinary  earth-recording  ammeter  is  criticised  ;  its  chief  fault 
is  that  it  does  not  indicate  clearly  a  fault  on  the  neutral  wire. 
Various  types  of  leakage  indicators  are  described  suitable  for 
direct-current  and  alternating-current  circuits. 

Several  methods  of  insulation  testing  of  high-pressure  mains 
during  working  are  described  in  Chapter  III.,  but,  as  the  author 
remarks,  the  fault  is  u.sually  not  detected  until  it  is  a  dead 
eaith.  The  new  chapter  at  the  end  of  the  hook  on  duplicate 
feeders  and  automatic  systems  of  mains  protection  is  the  one. 
that  will  be  carefully  studied  by  engineers  and  their  mains 
assistants.  It  deals  with  the  Merz-Price,  Ferranti-Field, 
Merz-Hunter,  Ferranti- Waters,  and  Callender- Waters  .systems. 
In  the  latter  part  of  Chapter  X.  there  are  described  some 
systems  in  use  in  Germany. 

Faults  on  traction  feeders  are  specially  dealt  with  in  Chapter 
IX.  which  is  new.  Some  excellent  ideas  are  given  which  should 
prove  of  great  use  to  those  responsible  for  this  special  class  of 
network.  The  rest  of  the  book  is  taken  up  with  the  descrip- 
tion of  different  sy,stem8  of  testmg.  The  Murray  loop-testing 
sei  illustrated  on  page  57  is  a  splendid  idea  and  seems  to  be 
due  to  the  author.  The  fact  that  the  distance  to  the  fault  can 
be  read  off  on  a  scale  will  commend  itself  to  every  mains 
enguieer.  What  is  wanted  is  an  accurate  localiser  that  is 
simple,  not  a  delicate  laboratory  one  with  elaborate  calcu- 
lations to  work  out.  The  author  is  to  be  commei-ded  for  giving 
the  details  of  actual  tests  carried  out  ;  these  show  the  reader 
what  sort  of  readings  to  expect_and  exactly  how  to  work  out 
the  result. 

It  is  a  pity  that  one  or  two  examples  of  capacity  tests  on 
cables  were  not  mcluded,  as  if  this  test  is  really  satisfactory 
it  would  often  be  used.  A  burn-out  with  neither  earth  nor 
short  circuit  to  help  one  is  very  difficult  to  locate.  If  the 
capacity  test  is  doubtful  the  fault  must  be  broken  down,  and 
how  to  do  this  is  described  on  page  120.  The  search  coil  and 
telephone  method  is  fidly  described  and  the  author  seems  to 
recommend  it  for  certain  classes  of  faults.  On  page  112  is 
described  a  good  method  of  measuring  the  resistance  of  a  cable, 
and  on  page  1-5.5  a  method  is  described  of  testing  distributors 
whilst  alive,  which  seems  very  practical. 

The  author  should  have  impres.sed  on  his  reader  the  import- 
ance of  the  methodical  keepmg  of  data  regarding  everythmg 
dealing  with  a  distribution  system.  Havmg  this  data  handy 
when  fault-testing  is  of  the  greatest  assistance.  It  would  also 
have  helped  to  increase  the  value  of  the  book  if  a  chapter  on 
the  planning  out  of  a  distribution  system,  with  special  regard 
to"  fault  localising,  had  been  added.  Before  a  fault  can  be 
located  the  piece  of  cable  whicli  is  defective  must  be  found  and 
this  often  takes  up  more  time  than  it  sliould.  It  is,  however, 
unfair  to  criticise  the  author  for  not  making  the  book  longer, 
as  he  informs  us  in  tlie  preface  that  most  of  tjie  work  was  carried 
out  luider  trying  circumstances.  No  matter  how  perfectly 
cables  may  he  made  and  laid,  faults  will  occur,  aiid  books  like 
this  be  worth  many  times  their  cost  price.        W.  \.  Toppix. 
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Catalysis  and  its   Industrial   Applications.      E 
A.R.C'.Sc.     (Lonilim:   J.  &  A.  Churehill.)     l'i>.  viii 


By  M.  .TouLiNc, 
'  -120.     2s.  Ud. 


Some  few  years  ago  tlie  ordinary  text  book.s  on  cliemistry 
dealt  with  the,  subject  of  catalysis  in  but  a  few  lines  and  with 
some  half-dozen  classic  examiiles  of  the  phenomena.  To-day 
the  position  is  far  different.  Catalysis  is,  as  it  were,  a  new 
chapter  in  chemistry,  and  one  of  the  greatest  importance. 
What  actually  occurs  may  still  be  open  to  question,  but, 
nevertheless,  catalytic  methods  are  among  the  most  powerful 
at  the  disposal  of  the  chemist  at  the  present  day.  We  there- 
fore welcome  the  present  small  volume  on  the  subject. 

In  the  first  chapter  the  author  deals  witli  the  general  aunhuds 
by  which  catalytic  changes  are  most  readily  brought  about,  acd 
defines  catalysis,  which  is  not  altogether  an  easy  thing  to  do. 
Then  a  reference  is  made  to  the  delicate  nature  of  many  cata- 
lysts, and  the  pronounced  effect  of  small  proportions  of 
"  poisons  "  in  gases.  Taking  the  subject  in  the  broadest  sense, 
there  appear  to  be  chemical  catalysists,  physical  catalysists, 
and  a  third  class,  combining  the  characteristics  of  both  the 
foregoing.  In  all  probability  it  is  doubtful  whether  any  sucli 
clear  distinction  can  be  drawn. 

In  the  following  chapters  the  author  deals  successively  with 
various  important  manufacturing  processes,  such  as  the  manu- 
facture of  sulphuric  acid,  the  fixation  of  atmospheric  nitrogen, 
hydrogenation  ard  similar  commercial  processes.  At  the 
present  time  the  chapter  on  nitric  acid  will  probably  be  read 
with  the  greatest  interest.  A  sketch  is  given  of  the  process 
due  to  Haber  (misspelt  Heber  twice  on  p.  10),  and  the  Osuwald 
process,  both  of  which  have  become  of  supreme  importance 
under  war  conditions  in  Germaiiy.  In  the  chapter  on  surface 
action,  the  author  deals  with  surface  combustion  and  illus- 
trates the  Bonecouit  boiler,  but  we  notice  that  the  latesu 
mcdification  of  the  refractory  material  is  not  given.  It  is 
interesting  to  note  that  the  author,  in  dealing  with  the  con- 
tact process  for  sulphuric  acid,  states  that  many  of  the  difii- 
culties  which  delayed  the  progress  of  the  process  were  due  to  the 
inadequacy  of  contemporary  engineering  chemistry.  This, 
%ve  fear,  is  true  of  more  than  this  particular  piocess,  and  if 
success  is  to  be  made  of  processes  working  at  high  pressures, 
such  as  200  atmospheres,  there  is  no  question  that  chemical 
engineering  in  this  country  must  rise  to  the  occasion. 

We  do  not  doubt  that  the  present  little  volume  will  lie 
welcomed  by  all  those  who  wish  to  keep  in  touch  with  the 
developni'-ni  of  niodeiii  iiUMhods. 


THE  DESIGN  OF  DIRECT-CURRENT  RAILWAY 
ACCELERATING  RESISTORS.* 

i'.V    1..    .1.    IlII'.K.MMi. 

The  ik-Migii  of  It  directcurrcnt  railway  accelerating  rcsistoiiinvolvra 
lirec  di.itMiet  proWeiii.') :  —      , 

1.  'III'.-  dfteriuination  of  (he  total  alnuunl  of  resiatanti-  rcLjuiifij 
in  th'-'  circuit  Hh"n  ih^^  controller  is  on  Ih"  firiit  notch. 

2.  The  detcrnunutioii  of  (he  number  of  Hteps  and  llicir  ohmic 
valuM.  into  which  the  n-.fiMtance  must  be  divided  to  give  unifonn 
uecelerat'on. 

3.  The  detennination  of  the  current-carrying  caiiucity  of  the 
vorjoiw  iitepM  whi'h  ;fl  neoeiMury  (o  i)revcnt  the  overheating  of  the 
ren'iitor  clement. 

AmOCVT   ok    JtKSI.MTA.Nf-K    UKQUrRRD    IN    CjHCl'IT   AT   iStAKT. 

'I  he  tot  id  re.MiHliirice  refjiiired  in  the  circuit  at  iitart,  iinil  (he  aiuoinil 
of  rc«i»(iitiec  thul  Ih  cut  out  at  any  given  intttani,  de|i(ii(lH  upon  the 
|iennimil>le  rule  of  ae>-e|eialion.  For  car  ei|iii|iMieiit;i  (Jin  rate  lieu 
htftHeen  I  and  2  inWin  per  hoin'  |Hr  iieiond.  To  an-elenid'  a  ear  at 
the  rale  of  I")  niilcH  jht  hour  per  tieeoud  iti«  iieeeHHury  to  exei( 
uppro.xiniately  l.V)  II..  tra.  live  effort  per  (on  weight  of  ear. 

AHHiimng  an  aeoeleratrm  of  ]-r>  milfH  per  hour  [)er  Hficond,  and 
given  the  ear  weight  in  toiifi,  it  iij  fOHailile  to  <let(;r)nino  (he  total 
tractive  efTort  «hi<li  mint  be  exerted  by  the  motorH.  Dividing  Ih  :) 
total  truetive  effort  by  Ih  ■  niimbcr  of  motorn  on  tlu^  ear  given  lh(! 
tractive  efTort  »hi(  h  mu  .1  I.e  ex.  ited  by  each  motor.  Knowing  (he 
gear  rat'o  !ind,wh"e|  dianvlei,  \]^.■  value  of  th"  ennent  \<hi'h  will 

♦  Frnm  Ihp  '   Kloeirio.ToSnal,'' 


pj'odiiee  the  above  trautivo  eii'ort  eau  lie  olitainetl  from  (he  lor.jiK- 
eurve  of  the  motor.  Then,  by  meaiw  of  the  line  voltage,  (he  total 
reijistauee  eau  be  determined.  The  value  of  (lie  reoislanei-  obtained 
by  fh-!i'me!hod  must  be  reduced  by  a  factor  wliich  varitsi  from  0-7  to 
0-8 — i.e.,  the  res:;;tance  must  be  multiplied  by  approximately  0-75 
to  give  the  value  of  resistance  which  is  actually  placid  in  the  circuit. 
The  necessity  for  uoing  this  factor  :a  due  in  general  to  two  causes  : 
First,  the  inductance  of  the  motors,  and  second  the  regulation  of  the 
transmission  system.  By  following  the  method  outl'ned  and  by 
using  a  constant  of  0-75,  the  amount  of  resistance  which  ia  required 
in  the  circuit  at  start  can  be  detennined,  and  then  by  subtracting 
the  motor  resistance  from  the  total  the  external  reiiistanee  which  is 
required  ia  obtained. 

J\  UMBER  or  Stei's. 
To  accelerate  the  motoifs  at  a  constant  r;ite  it  is  necessary  to  keep 
a  certain  average  value  of  current  flowing  through  them  during  the 
acceleration  period.  When  external  resistance  is  used  to  accelerate 
a  motor  equipment  the  resistance  must  be  mt  out  in  steps  of  such  a 
value  (hat  the  current  will  vary  between  two  limits,  such  that  the 
average  value  will  produce  the  desii'ed  rate  of  acceleration. 

On  the  average  railway  equipment  the  variation  in  tractive  effort 
should  not  be  greater  than  25  or  30  per  cent.  If  these  values  are 
exceeded  the  mechanical  parts  will  be  subjected  to  severe  strain.;, 
and  the  passengers  will  be  jolted  unduly. 

'E3' ->t  1 


-  -~^f. — 

-.:es- 


J! 


Fig.  1. — Resistor  Conkbctions. 


£0  =  Line  vo'.t  age. 
£1  =Counter  E.M.F. 


£■4- 


itinstar  tcontactismade    at /?i. 
.,  ■  ,,         broken  at /?i. 

made  -.ARz. 
broken  sXR-i. 
made  at/?3. 
broken  at /?3 
made  at/?4. 
broken  at/?4. 
made    at/?5. 


The  number  of  step;  and  their  ohnvi'  valued  can  be  caleulated  from 
the  following  formula" :— * 

log[l-^;Jy''(l-CA-)] 
p= ^- 1  (straight  rheostatic  nolching) 


Log  VK 


r^=CKB 

r„=^CKr 
Where 


=  C'K%,_„=  ...('"  iA'"-'J,',„.. 

=First  step  of  res'stance  cutout. 

=  Second  step  of  res'stance  cut-ou'. 

=Third  step  of  resistance  cut-out. 

=  Last  step  of  resistauee  eiit  out . 

^-  Reaiatance  of  motor;;  and  wiring. 

=  Number  of  steps. 

=;Total  resistance  in  circuit  at  start. 

.^  A  constant  wliose  value  depends  upon  : — 

1.  Motor  eharacteriatieii. 

2.  \'ariations  in  torque  on  each  notch.     (In  ordiiuiry  railway 
crvice  the  value  of  i"A'  will  I"'  approximately  l-t(55,  wt  Fig.  2.) 


A'„i 
P 
lir 
CK 


(  .\e\i  iTv. 
I  iinenl-earrviMg 


■apacity  of  each  step  it   ia 


To  detennMie   tl 
neci'HHury  to  know 

(<;)  Tlie  maximum  time  Hpen(  on  eaeii  notch. 
{b)   /„„„  and /,„i,i.- from  which  it  is  possible  tod 

V' ('■„.„,    i  /^n,u.)--- 

(r)    111     nne-   iiM|iiired   (o  complete  one  eyi 
lurve.      If    (h-    liiue   recjuiri'd    (o    comi>le(e    ihia    cyel 
m'nimum  value  Bhould  l)e  cliosi  n. 

Knowing  thcao  values,  it  in  j  osoiblo  to  ilcdnninc-  (In  root  mean 
iiquaro  value  of  the  current  ll.nving  (h  ouj-'h  ea'  h  step  of  (he  lesisloi'. 
The  resistor  element  that  i.  .,,,1  :  hould  be  able  to  carry  thui  va  "O 
of   .nrrent    eontinitoui.ly   without,  overheating.     Also   thu   rcsistoi 


rle  of  th" 


ijpeed-timc 
varicii,   the 


♦  Fn'r  dorfvafii^n  nt  (hene  frirmuV  ^f  <*id  o{  article. 
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eli'imut  sliould  have  sutiificul  llu'i'iual  lapiuuty  lo  willisUnid  llic 
peak  loads  witliout  dangeroiis  li'aliiig.  Tlif  capacities  obtuiiicd  by 
(h's  method  arc  safe  only  on  the  assiiiuption  that  the  aooeloration 
is  automatic.  If  the  oquipiucnts  arc  aocclciatcd  by  hand  the  above 
capacities  slio\iId  be  increased,  the  amount  of  increase  depending 
upon  the  type  of  service  and  upon  the  class  of  motornien. 
As  an  example,  take  an  eiiuipment  as  follows  : — 

Number  of  motors 4 

Horso-powor  of  motors 140 

Hourly  rating     200  amperes 

Continuous  rating  125  amperes 

Resistance  of  the  four  motors  in  parallel    0045  ohm. 

Average  lino  voltage 530  volts 

(ioar  ratio    21:56 

Wheel  d iame tor    33  in. 

Desii-cd  rate  of  acceleration  l-5m.p.h.p.s. 

Pomids  tractive  effort  per  ton  weight  of  car 1.50  lb. 

Car  weight 35-8  tons 

Tjpo  of  acceleration     Hanil 

To  find  the  total  resistance  required  in  the  circuit :  — 

Total  tractive  effort  required=35-8x  150=53,691  11). 

Tractive  effort  per  motor=5,36e-i-4  =  l,342-5  lb. 

Torque  per  motor=l,342-5x21-7-56x33-T-24^692  lb.  at   1   ft. 
radius. 

Cuircnt  required  per  motor  (from  Fig.  3)  =  155  amperes. 

Type  of  notching  =  straight  rheostatic. 

Average  amount  of  current  =4     155  =  620  amperes. 

Maximum  amount  of  current      =6£0  ■  108  =  670  amperes. 

IMinimum  amount  of  current       =620  <  0-92=570  amperes. 

Inductance  and  line  regulation  factor=0-75. 

Resicitance  required  in  circuit      =530-i-670=0-79  ohm. 

Total  resistance  actually  placed  in  circuit     =0-79  X  0-75 

=0-595  ohm. 
To  find  the  number  of  .steps  : — 

CA'=l-465  when  the  variation  in  tractive  effort=approximately 
25  per  cent,  (.see  Fig.  2). 

^•^^^  ri-«-:^V-i-465)] 

Log  1-465 
Therefore,  from  the  result  in  last  formula,  four  steps  arc  usetl. 
To  lind  the  ohmie  value  of  each  step  : — 

i\=  1-405    xO-045  =0-0659ohm. 

;-,=(l-4C5)=XO-045 ^00966     „ 

/•3-(l-465;3xo-(!45  =01415     „ 

/•,  =  (l-465)'x00t5  =0-i:075     „ 

0-5115     ,. 
Resistance  of  four  motors  in  parallel -OOlcO     ,, 

i?j,  for  four  step,s  =0-5563     „ 

If  live  ste]  s  are  used  : — 
.       /-5=(I-405)=x0045  =0.1033     „ 

R  J,  for  five  steps    =0-8598     „ 

The  continuous  capacity  of  resistor  which  should  be  selected 
depends  on  the  length  of  time  it  is  normally  in  service.  The  first 
grid  to  be  cut  out  can,  therefore,  have  a  lower  continuous  capacity 
than  the  last  one.  For  average  operating  conditions,  experience 
indicates  that  in  a  four-step  resistor  satisfactory  operation  will  be 
secured  with  the  steps  having  capacities  of  30,  45,  60  and  75  per  cent, 
respectively  of  the  total  continuous  rating  of  the  motors.  In  the 
above  examjilc  the  total  continuous  motor  rating  is  4x125,  or 
£00  amperes.  The  continuous  rating  of  the  resistors  should  there- 
fore be 

For  r4=0-SOx.'"00  =  liO  amperes. 
For  r3=0-45  X  500=225 
For  j-2=0-60x  500  =  300       ., 
Forri=0-75x500=.375       ., 
On  th's  curve 

' '     •fc'miu  /A'„,„  -- 106-5/ 114^  0-935, 
'^■--■'max /•'■uin ---167-5/142-5=  l-17;v. 
'7v -.0-935 xl-175.=  l-l. 
.Vyiuni.ing  an  inductance  factor  of  0-75,  the  value  of  t'A"  by  sub- 
stitution  into   formula  will    be    1-1-1-0-75  =  1-465.     .\!ao   assuming 
the  variation  in  tra -tive  effort  equal  to  25  per  cent.     Then  for  railway 
inotors   the  tractive  effort  equals   a  constant  times   tonpie  C((Urtl 
approximately  a  con-itant  x7>",  or  if 

(Tractive  effort),     /,'•' 
(Tractive  effortla     /,' ' 
Therefore  /,, /2-MTI5  =  /„|n,//„,„,, 


I'llOOF   OF   FolCMULiE. 

(Straight  rheostatic  notching.) 
To  (lii-ive  a  formula  for  the  luunber  of  steps,  let 
/min.     nunimum  value  of  current  allowable  during  acceleration, 
■''^miii.  -counter  E.M.F.  of  motor  at  full  speed  with  /„i„,  flowing, 
■'miu.^uiaximum  value  of  current  allowable  during  acceleration, 
-^miix.^ ^counter  E.M.F.  of  motor  at  full  speed  with  /„i„,  flowing. 

C'K'=Z'=r/Z=IICK. 
P=Number  of  steps. 
iJ2'=Total  reswtanco  in  circuit  when  the  controller  ia  on  the  first 

notch. 
i;,„= Resistance  of  motors  and  wiring. 

From  Fig.  1  it  is  seen  that  counter  E.M.F.a  E.^  and  E\  are  gene- 
rated  at  the  same  speed.  Also  to  satisfy  the  conditions  of  accelera- 
tion assumed 

E.,IE\^E^^^  /E^i„  =C"  or  E^=C'E\. 
tSimilurly  E,/E\_=EJE'^=EJE\=C'. 

Let  i^i=the  total  resistance  required  in  circuit  at  start  lo  allow 
I,Mx  to  flow  (Fig.  1). 

Then  Ki^-EJI^^  =={Eo~E\)/I^i„, 

From  which  ImiJ^mHx.  =  K'=^{Eo-E\)/E^  and  E\=Eo{l-K')    (1) 
iJ,=(£?o-.e,)//„„,=(fi„-£',)//„i„, 
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Fig.  2.— Variation  of  Counter  E.M.F.  and  Current. 

From  which  ) 

/mi„  //max  =^K' =(Ea~E' ^)I{E,-E .,)s,nAE\^E,{\~ K'yV K' E .^2) 
But  from  Pig.  2  E^=C'E'-^=C'E^{\-K'). 

Then  E\=E,{\~K-)  +  C'K'E,(\-K'). 

Likewise 
E\^EJ\-K')+K'E^  and  E3=C'E\=C'E^(\-K') 

+(C")K'E„[l~K') 
or  E\^E„{\~K')  +  r"K'E„(\-K')+{C'nKrFo{l-K').     (3) 

Similarly 
E\^E„a~K')+C"K'Eo{l--K')+(C'nKrE„{\-K') 

+  {CriKyE,(i-K')  (4) 

E',=E,{l-K')+C'K'E,(l-K')  +  {C'nKr-E,(l-K') 

+(cy{KyE,(i-K')+{cy{KyE,{i-K') (s 

Referring  to  Fig.  1 
ri-^-R,-R,=-[{E,-E\)/I„,,„-{E„-E\)/I,„,„] 

=  (£'5=i"4)^4,|„ (6) 

or  »-i  =  (t")^(A")<A'„(l -A")-f /„„«,- 

\l^ii,-R,=(E\-E\)~I,„i^={C')''{KrE„{l-K')~I^i„.    -     (') 
Thu3  :  rJr^=C'K'=\/CK=liZ,  or  r^^Zr^. 

Similarly  r3=Zr„;  rt^Zr,,;  .  .  .  r'i=Zr„-l, 

Therefore  in  the  same  way 

/-i  =  Zif (8) 

r,  =  Zri=Z-R^^ (9) 

r^=Zr.,=Z-rl^Z^R,„ (lO) 

r,-=.?r„,,=^V.,_,=Z'-'A>„     •.!...  (11) 
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In  general,   if  B  equals   total    resistance   iu  ciicuit   (equals   A',, 

(Fig.l):  Sj.=B,„+ri+r.  +  r,  .  .   .  r„„  +  l=/?,„+Zi?,„+2-'if„,  +  2^i?„, 

+  .  .  .  Z"-l/J„, 

or  i;r,7f„,  =  l  +  Z+Z=+2=+  .  .  .  Z"-l 

and  RTiRn=(l-Z")l\-Z* 

Z=\-\Bi(\-Z)^R,n] 
Log  Z"=log  [1  -  {ifr{l-^)-^^™l  J 

Therefore  ?i  =  Log  [1  - {Rt(\-Z)^R„]  J-f-Log  Z. 

But  n=P+\  where  P=number  of  steps. 

Therefore         P=— si '  ^,^     ^J_l 12) 

LogCA 

Series  Parallel  Control. 

The  formula  as  given  by  equation  (12)  is  correct  for  straight 
rheostatic  control.  It  is  not  absolutely  correct  for  series  parallel 
operation,  due  to  the  fact  that  the  ratio  Rt/R,,,  changes  slightly  when 
the  motors  are  changed  from  neries  to  parallel  connection.  How- 
ever, if  th's  is  neglected,  and  if  the  transition  point  is  considered  as 
an  acceleration  step,  the  numb?r  of  steps  in  series  and  parallel  will 
be  equal. 


CORRESPONDENCE. 
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Fig.  3. — Vabiation  of  Torque  with  Cubbekt. 

If,  however,  this  variation  iu  taken  into  considerat'on,  and  if  the 
transition  point  is  not  used  aa  an  acceleration  step,  the  followmg 
formula  for  the  number  of  steps  required  for  series  parallel  operat  on 
may  be  derived. 

Let      P,  =  Xumber  of  notches  required  in  series  connection. 
/',  =  Number  of  notches  required  in  parallel  connection. 
if„/4=Motor  resistance  in  parallel  connection. 
/f?p=E.\tcmal  resistance  in  parallel  connecton. "" 
7?„  =  Motor  resistance  in  series  connection. 
yf./.=Total  resistance  on  llrst  notch  of  aeries  connection. 

The  equation  for  the  number  of  steps  required  for  the  scries  con- 
nection is  identical  with  equation  (12). 

For  the  parallel  connection 
%-0r,A;,/2/,„,„=-.£„/4/,„,„  =  A:£,/4/„„  =- AVfr/„„,/4y„,„,  -A-/f.^/4 
and  Rf^^Rg,-i^{R„)/4^{KRj,+  RJ/4  =  total  rosistoncc  in  i)arallel 


Then     />. 


T^^H\l--\lKR.^-RJ/Rj]  (l-CK)] 


Log  (K 


and  /'      r.\  P~. 


,ig[l- 


d-CA-)][l^^I(l-CA)] 


(13) 


-2.     (II) 


'IhuH  by  HuUtiluting  the  n<!ce8.sary  viijiii'S  into  equations  (»),  (0), 
(10),  (II).  02),  13)  and  (14)  il  is  possible  to  determine  the  number 
iind  ohmic  value  of  the  Ht<-|w  required. 


•  (1  +Z+Z»4-Z   .  .■  .  Z"~l)  l(  #  geometric  »erio«  and  will  reduce  to 
tho  form  I —  J. 


ULTRA-VIOLET  LK.iHT  AND  THE  EYES. 

TO   THE   EDITORS   OF  THE   ELECTRICIAN. 

Your  article  on  this  subjeci:i  last  week  is  of  importance,  not 
only  in  connection  with  electric  lighting,  but  on  account  of 
the  continual  advertising  of  spectacles  to  protect  the  eyes 
against  ultra-violet  light.  No  one  doubts  that  an  excess  of 
such  light,  such  as  is  given  by  the  quartz  mercury  vapour 
lamp,  is  deleterious  ;  but  the  proportion  of  ultra-violet  light 
given  out  by  ordinary  electric  lamps  is,  as  you  truly  remark, 
less  than  in  daylight,  ard  it  is  exceedingly  difficult  to  believe 
that  such  a  proportion  can  be  harmful.  The  fact  that  the 
maximum  sensitiveness  of  the  eye  is  for  a  wave-length  not  far 
from  0-5i/ii,  corresjjonding  almost  exactly  with  the  dominant 
wave-length  of  solar  rad'ation,  shows  how  perfectly  nai,ural 
selection  has  brought  about  an  adaptation  of  the  eye  to  its 
normal  conditions  ;  ai:d  it  is  inherently  improbable  that  a 
similar  adjustment  should  not  have  taken  place  as  regards 
resistance  to  injury  by  the  normal  proportion  of  ultra-violet 
radiation. 

May  not  phenomena  such  as  snow  blindness  be  more  reason- 
ably accoimted  for  by  the  fact  that  the  retina  is  accustomed 
only  to  being  illuminated  over  its  lower  portion  from  the  sky, 
and  that  it  may  be  very  intolerant  to  brilliant  illumination 
from  below  ? 

Such  irritation  as  is  felt  from  metallic  filament  lamps  is 
most  certainly  due,  as  you  claim,  to  high  intrinsic  brilliancy, 
and  the  remedy  lies  in  proper  diffusion. 

Westminster,  Dec.  5.  Charles  V.  Drysdale. 


SHOULD  REVIEWS  OF  BOOKS  BE  SIGNED  ? 

TO   THE    EDITORS    OF   THE    ELECTRICIAN. 

Without  reference  at  all  to  the  points  in  dispute  between 
Dr.  (iisbert  Kapp  and  the  reviewer  of  his  book,  permit  me  to 
suggest  that  it  might  be  a  good  plan  if  all  outside  contribu- 
tions— whether  reviews  or  otherwise — were  on  the  imderstane- 
ing  that  the  writer's  name  may  be  added  if  thought  fit  by  the 
Editor. 

Westminster,  Nov.  30.  Charles  Bright. 

[We  fear  that  this  suggestion  would  scarcely  meet  the  case, 
for  a  reviewer  n\",y  be  quite  willing  to  sign  a  review  under 
certain  circumsvr.nces  and  not  under  others.  The  circum- 
stances are  not  always  known  to  the  Editor. — Eds.  E.] 


"  SUMMATION- WATT  "  CAPACITY  OF  FIELD 
RHEOSTATS. 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

I  heartily  agree  with  the  last  paragraph  of  Mr.  Boothman's 
letter  in  your  current  issue,  in  which  he  quotes  words  used  by 
Mr.  Carter,  that  "  the  use  of  a  formula  without  care  and  in- 
telligence is  certain  to  lead,  sooner  or  later,  to  di-'^aster."  My 
contention  all  along  has  been  in  accordance  with  this  prin- 
ciple. 

I  note  that  for  a  lU-ampere  'iO-volt  machine  the  figurns  given 
by  Mr.  Boothinau  work  out  right  ;  I  quite  agree  with  this,  but 
would  point  out  that  such  a  machine  is  rather  an  extreme  case. 
I  had  in  miid,  however,  a  potentiometer  resistance  used,  for 
example,  in  conjunction  with  ro.ary  converters. 

I  think  if  Mr.  Hoothman  were  to  check  my  figures  for  such  a 
rlieoscat  he  will  agree  thai,  they  are  correct. 

Birmingham,  Dec.  2.  Charles  C.  Garrard. 

ITIiis  rorrespondencc  is  nun  closed.     Ki'S.  A'.] 


Regulation  of  Electric  Arc  Lamps.  .V'recent'paient  (ake.'i 
.,ij,  by  .1,  Hri,(l;ii'  :iii(l  .b.|iri.M,ii  &  I'hillips  (Lid.)  relates  to  the 
use  of  a  small  cotnpressi d  air  motor  in  order  to  oj)erate  tiie 
carbon  holders.  .Meiiiis  air  |)npvided  to  regulate  eh'clrically 
the  supply  of  air  to  the  moior  and  control  the  movement  i  of  the 
latter  according  to  the  requirements  of  the  arc. 
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THE  PLIOTRON  OSCILLATOR  FOR  EXTREME 
FREQUENCIES.* 

HY    WILLIAM    C.    WHITE. 

It  has  boon  common  pnu'tite  dui'ing  the  hist  few  years  to  utilise  hot 
I'uthodo  vacuum  tubes  of  the  relay  type,  sueh  as  the  pliotron,  for  the 
production  of  a  few  watts  of  alternating-current  energy  of  audible, 
or  radio  frequency. 

A  type  of  pliotron  has  been  developed  in  the  Re.search  Laboratoiy 
at  Schenectady  having  an  output  of  high  frequency  current  sufficient 
for  transni'ssion  purposes  in  practical  radio  telegraphy  and  tele- 
phony. 

The  Pliotron. 

The  type  of  pliotron  referred  to  has  the  usual  three  elements  ; 
filament,  grid  and  plate,  all  enclosed  in  an  evacuated  globe.  The 
tungsten  filament  is  about  10  in.  long  and  is  W-shaped,  the  four 
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FiG-  1- — Control  CH.^nACTERisTirs  of  Pliotron. 

spans  lying  in  the  same  plane.  The  grid  surrounds  the  filament  and 
consists  of  a  mesh  of  very  small  tungsten  wires  lying  in  two  planes, 
one  on  each  side  of,  and  parallel  to,  the  plane  of  the  filament.  This 
is  made  by  winding  the  tungsten  wire  for  the  grid  on  a  rectangular 
frame.  The  planes  of  the  grid  wires  are  each  about  |  in  distant 
from  the  plane  of  the  filament. 

The  plate  consists  of  two  rectangular  sheets  of  thin  tungsten  about 
If  by  2^  in.,  and  these  sheets  are  spaced  parallel  to  each  other 
about  h  in.  apart ;  these  are  held  in  the  bulb  so  as  to  be  parallel  to 


between  filament  and  plate)  depends  upon  the  potential  gradien:, 
and,  therefore,  this  current  increases  with  the  plate  voltage. 

Now  the  electrons  in  their  passage  must  pass  through  the  mesh  of 
the  grid.  Any  change  in  potential  of  the  grid  with  respect  to  the 
filament  changes  the  electric  force  distribution  between  filament  and 
plate,  and  therefore,  the  electron  current.  If  the  grid  is  made  posi- 
tive with  respect  to  the  filament  the  electrons  are  accelerated  and 
the  current  increases  ;  if  negative,  their  acceleration  is  retarded  and 
the  current  decreases. 

There  exist?  an  almost  linear  relation  between  grid  potential  and 
plate  current  through  a  wide  range,  as  shown  in  the  characteristic 
curve.  Fig.  1.  The  plate  current  will  follow  faithfully,  and  without 
lag  or  phase  difference,  and  variation  in  the  potential  of  the  grid. 

The  Pliotron  0.scillatoe. 

SupjMjse  an  arrangement  as  shown  in  Fig.  2.  Then  F  represents 
the  filament,  G  the  grid,  P  the  plate  of  a  pliotron  and  D  is  the  source 
of  direct  current  in  the  plate  circuit.  A  transformer,  one  coil  of 
which  is  in  the  plate  circuit,  is  represented  hyT  and  A  is  an  alter- 
nator supplying  an  alternating  potential  to  the  grid  O. 

During  one  half  of  the  cycle  of  the  alternator  potential  the  grid  is 
po.sitive  with  respect  to  the  filament  and  during  the  other  half  it  is 
negative.  Since  the  plate  current  is  controlled  by  the  grid  potential 
the  former  will  also  vary,  following  the  sine  wave  of  the  alternator, 
periodically  varying  between  a  minimum  and  a  maximum,  but  never 
reversing  in  direction.  However,  from  E,  the  secondary  of  the  trans- 
former, a  real  alternating  current  may  bo  obtained. 

The  energy  of  this  alternating  current  obtained  at  E  is  drawn  from 
the  direct  current  source  D  and  is  of  exactly  the  same  character  as 
that  supplied  by  the  alternator  A,  but  of  much  greater  energy  because 
very  little  energy  is  required  to  vary  the  potential  of  the  grid  O. 
Suppose  one  watt  is  supplied  at  A  and  ten  watts  of  the  same  character 
alternating  current  is  obtained  at  E,  it  should  then  be  perfectly  possi- 
ble to  utilise  one  watt  of  the  ten  then  obtained  at  E  to  supply  the 
grid,  in  place  of  using  the  alternator  and  thus  make  the  system  self 
exciting.  Such  an  arrangement  as  just  described  constitutes  a 
pliotron  oscillator  system. 

The  frequency  of  the  alternating  current  which  a  self-exciting 
system  of  this  tyj^e  generates  will,  of  course,  depend  on  the  electrical 
constants  of  the  circuits. 

Production  of  Currents  of  Very  Low  Frequency. 

For  the  production  of  very  low  frequencies  it  is  necessary  to  have 
very  large  inductances  and  capacities.  For  instance,  an  inductance 
of  101  henries  and  25  microfarads  has  a  natural  period  of  one  second. 

The  comiections  for  the  production  of  very  low  frequencies  from 
the  pliotron  are  sho^vn  in  Fig.  3. 

Here  the  elements  of  the  pliotron  are  represented  as  before,  and 
T  is  a  transformer  acting  as  an  inductance  and  also  is  used  for  trans- 


Fio.  2 — Connections  to  Illustrate  the 

I'RINCIPLE    OP  THE  PlIOTRON    Osf  ILLATOR. 


Kiu.  3. — Connections  for  Very  Low 
Frequency  Pliotron   Osf  illator. 


Fio.  4. — Connections  for  Very  Hkui 
Frequency  Pliotron  Oscillator. 


the  planes  of  the  grid  and  filamiMit  and,  Iherefore,  each  one  is  spaced 
about  I  in.  from  the  filament. 

These  ])liotron  tubes  are  evacuated  to  a  high  degree  and  the  metal 
of  t  he  grid  and  tho  plate  is  freed  from  gas. 

In  operation  the  filament  is  made  incandescent  as  in  a  lump,  and 
if  then  a  positive  potential,  with  respect  to  the  filament,  is  applied  to 
the  anode  a  current-  will  flow  bet  wcnm  the  two,  due  to  the  passage  of 
electrons  from  the  filament  to  the  ])lalo. 

Providing  the  filament  is  emitting  sufficient  electrons,  tho  number 
of  electrons  reaching  tho  plate  per  unit  of  time  (and  thus  the  current 

♦  Abstract  of  an  Article  in  tho  "  General  Electric  Review  "  (U.S.A.). 


ferring  energy  back  into  the  grid  circuit.  The  condenser  (',  forms 
an  electrostatic  coupling  between  the  circuits  and  aids  the  electro- 
magnetic coupling  in  supplying  energy  back  into  the  grid  circuit  for 
excitation.  The  condenser  Cj  is  a  capacity  added  to  inereai^e  the 
period  of  the  oscillations,  and  M  is  a  resistance  which  is  placed  in 
circuit  for  some  tests  described  in  a  later  parajiraph.  As  in  the 
previous  figure  tho  ])liotron  filament  is  made  incMude.scent  from  a 
battery  B  and  the  c^nergy  to  produce  the  alternating  current  is  derived 
from  a  direct-current  generator  1>.  Alternating-current  energy  niay 
be  withdrawn  from  tho  system  by  a  third  eoil  K  on  tho  Iran.sfornur  7'. 
It  has  been  possible  by  such  an  arrangement  to  produce  nn  alter- 
nating-current of  a  frequency  as  low  as  one  half  cycle  per  second. 
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For  measurements  at  this  frequency  zen  centre  direct-current  in- 
struments are  used,  the  swing  of  the  [oin  ers  being  slow  enough  for 
readings  at  the  j  eak  of  the  wa\e  to  Le  o'  tained,  and  the  phase  re- 
lations between  the  var  ous  currents  and  \oltages  noted. 

By  means  of  smali  magnetic  needles  as  indicators  the  magnetic  flux 
actions  in  the  transformer  may  be  SLudied. 

If,  while  this  pliotron  oscillating  system  is  operating,  resistance  is 
introduced  at  the  point  R  in  Fig.  3.  the  amplitude  of  the  oscillations 
will  l;e  decreased,  and  if  sufficient  resistance  is  added  enough  energy 
cannot  he  supplied  to  the  grid  circuit  both  to  excite  the  system  and 
supply  the  losses  in  this  resistance,  and  therefore  the  oscillations  will 
die  down  and  finally  cease.  The  value  of  this  resistance  can  1 1- 
readily  adjusted  so  that  five  to  ten  seconds,  or  even  longer,  will  be 
required  for  the  oscillations  to  decrea.se  .slowly  in  amplitude  and 
finally  die  out. 

By  proper  values  of  inductance  and  capacity,  the  system  may  be 
given  a  frequency  of  just  one  cycle  per  second  and  then  a  relay  in 
one  of  the  circuits  will  tick  off  seconds,  thus  forming  a  real  electrical 
clock. 

It  is  possible  that  some  electrochemical  reactions  may  best  be 
brought  about  by  a  current  of  very  low  frequency. 

The  Production  of  Very  High  Frequencies. 

For  the  production  of  very  high  frequenc  ies  it  is  necessary  to  re- 
duce the  inductance  and  capacity  of  the  circuits  to  a  minimum  ;  in 
fact,  the  natural  capacity  between  the  elements  inside  the  pliotron 
bulb  i.'i  more  than  sufficient  to  supply  elecl  rostatic  coupling  between 
the  plate  and  grid  circuits.  Also,  the  conductors  of  the  circuits  must 
be  carefully  laid  out  so  as  to  be  of  a  minimum  inductance,  yet  of 
correct  rcaltive  ^'slue. 

For  the  determination  of  frequencies  above  ten  million  cycles  per 
fiocond  direct  measurement  of  the  length  of  the  electrical  waves  set 
up  is  the  best  method  to  employ.-  Electric  wave  impulses  travel  at  a 
velocity  of  approximately  1 86,000  miles  per  second,  or  3  X  10*  metres 
per  second. 

Now,  in  any  wave  motion  through  a  medium,  the  velocity  of  pro- 
pagation is  equal  to  the  product  of  the  frequency  and  the  wave  length 
or  distance  from  crest  to  crest.  Therefore,  for  a  frequency  of  fifty 
million  cycles  per  second,  the  wave  length  will  be  6  metres,  or  about 
)fl-6  feet." 

If  a  very  high  frequency  current  is  made  to  pass  along  a  .straight 
parallel  pair  of  wires  of  a  length  which  is  a  multiple  of  the  wave  length 
of  the  high  frequency  current  employed  stationary  electrical  waves 
will  result.  This  means  that  at  intervals  along  the  wires  half  a  wave 
length  apart  there  will  be  points  at  which  the  voltage  between  wires 
will  be  a  maximum,  while  at  intermediate  points  half  way  between 
the  voltage  from  wire  to  wire  will  be  zero. 

The  actual  arrangement  of  apparatus  used  to  produce  these  high 
frequencies  is  shown  in  Fig.  4. 

Hcn^  the  pliotron  elements,  filament  heating  battery,  and  direct 
current  energj'  source  am  represented  as  in  previous  figure.  The 
inductances  i,,  L^  and  the  capacity  Cj  are  u.scd  to  prevent  the  very 
high  frequency  currents  from  passing  through  the  direct-current 
sfiurcc  /'.  The  oscillating  inductance  in  the  plate  circuit  consists 
Holely  of  the  connecting  wire  6,  c,  d,  Iwtwecn  filament  and  plate,  and 
in  the  grid  circuit  of  e,  /,  g,  a,  between  filament  and  grid.  Each  of 
these  wires  is  only  a  few  inches  long. 

Tiie  volla;;c  for  charging  the  parallel  wires  is  obtained  by  con- 
necting them  to  grid  and  [jhUe,  but  through  very  small  capacities, 
(\  and  (',.  which  reduce  the  effect  of  the  capacity  of  the  wires  on  the 
oMcillating  Hyslcm  and  olso  insulate  the  wires  from  the  supply  sources 
B  OT  IJ  OH  far  as  direct  current  is  concerned. 

Ah  previously  mentioned,  it  is  necessary  that  the  parallel  wires  J 
have  a  length  which  in  a  multiple  of  the  wave  length  sot  up  by  the 
oHoillator.  This  is  accompliKhed  by  sliding  the  shorl  circuiting  bridge 
ir  along  the  wires  until  tliis  condition  is  o'ltJiined. 

Hy  means  of  a  Hiccial  bridge  slicler  that  does  not  make  metallic 
conlAct  with  the  wires  but  draws  current  from  them  through  a  small 
capacity  iiwd  in  ronnection  with  a  Bi-nsiti  .-e  hot  wire  niiilianimcter. 
the  voltage  diHtriliulion  aloni!  the  wire  miiy  be  found  and  the  wave 
xhapn  pliitled  in  the  form  of  a  Hiiin  curve.  Tlin  frequency  may  thus 
be  0"cliratcly  dclennined  und  the  prns^nco  of  any  current  of  a  har- 
monic frequency  dctc  ted. 

It  will  be  found  tlia*  a  inaviimim  of  voltage  occurs  at  a  point  a 
(|Hnrl«!r  of  a  wave  lenglli  from  the  short  circuiting  bridge,  thus  show- 
ing the  right  angle  pluise  relation  botwenn  current  and  voltage  in  n 
rcRonnnt  circuit. 

A  current  flows  through  the  short  circuiting  bridge  located  at  ii 
minimum  of  potential  anri  ninxlnitini  of  ciu'rciit,  wbidi  can  be  shown 
by  bringing  up  c|o>e  to  it  otic  side  of  a  rectanguliir  loop  of  wire,  the 
loop  having  in  cirviiit  n  hiiiuII  tnngxlen  Imiip  with  sborl  filimieiil  of 
Hmnll  diameter  wire. 


If,  with  a  lamp  burning  in  such  a  manner,  one  of  the  wires  is 
touched  with  the  hand  at  a  po  nt  where  there  is  a  maxijaum  of  poten- 
tial, the  lamp  will  go  out,  wliersas  if  touched  at  a  potential  minimum 
there  wih  be  no  effect.  If  one  of  the  wires  is  touched  at  some  inter- 
mediate point  the  lamp  will  dim  more  or  less,  depending  on  the  dis- 
tance of  the  point  touched  from  a  potential  maximum  or  minimum. 

The  pliotron  method  of  producing  continuous  high  frequency 
currents  of  considerable  energy  should  prove  a  valuable  tool  in  the 
solution  of  many  electrical  and  physical  problems. 


THE  RELATION  OF  DIELECTRIC  LOSSES  IN  CON- 
DENSERS TO  THE  CONDITIONS  OF  CHARGE  AND 
CONDUCTION.* 

BY    r.    T.A.SK. 

In  a  lengthy  Paper  the  author  describes  various  methods  of 
measuring  directly  the  losses  in  condensers  exposed  to  an  alternating 
e'ectric  field,  and  studies  their  c^uantitative  relation  with  the  con- 
ditions of  charge  and  the  conductivity  of  the  dielectric. 

Among  the  phenomena  characteristic  of  charged  condensers,  the 
existence  of  an  "  after-charge "  current,  following  the  normal 
charging  current,  deserves  attention.  As  regards  the  effect  of  con- 
duction through  the  dielectric,  it  is  to  be  noted  that  there  is  no 
constant  current  corresponding  with  a  constant  electric  field,  and 
that  the  current  diminishes  with  time. 

The  two  phenomena  are  so  far  distinct  that,  in  general,  the  first 
only  exhibits  itself  in  the  case  of  solid  dielectrics,  and  the  second 
in  the  case  of  liquid  dielectrics  ;  it  is,  however,  possible  that  the  two 
effects  may  overlap  to  some  extent.  The  first  effect  is  explicable 
according  to  the  Schweidler- Wagner  theory  of  dielectric  "  after- 
action," the  second  is  based  on  ionic  conduction.  This  after-action 
exhibits  proportionality  with  the  intensity  of  field  and  also  "  rever- 
sibility "  ;  the  calculation  of  these  losses  with  alternating  currents 
on  a  theoretical  basis  is  therefore  possible.  The  conduction  effects, 
on  the  other  hand,  arc  not  reversible  ;  in  an  alternating  field  they 
merely  give  rise  to  a  purely  heating  loss. 

These  considerations  are  confirmed  by  our  knov.-ledge  of  the 
course  of  the  phenomena  during  a  small  interval  of  time.  Wlaile 
during  a  small  interval  a  constant  conduoti^-ity  is  observable  in  the 
case  of  liquid  dielectrics,  we  find  with  solid  dielectrics  that  the 
shorter  the  period  of  time  the  greater  the  momentary  after-charge 
current  appears  to  be,  without  any  recognisable  limit  being  apparent. 
This  is  in  substantial  accordance  with  the  relation  ^ 

i^EC^!-"     0<n<\. 

This  leads  to  a  loss  in  alternating  fields  which  may  exceed  that  due 
to  stationary  conduction  by  more  than  a  hundred  times.  Since  this 
loss  increases  with  the  frequency  (being  approximately  proportional 
thereto),  it  follows  that  at  high  frequencies  condensers  using  solid 
dielectrics  exhibit  losses  far  greater  than  those  with  li(|Uid  <liclectrics. 
even  though  at  a  low  frequency  the  reverse  may  be  the  case. 

A  comparison  of  theoretical  date,  with  the  results  of  actual  ex- 
periment shows  that  the  losses  in  solid  dielectrics  must  be  ascribed 
almost  entirely  to  this  aftereffect  in  the  dielectric.  Apart  from  the 
relatively  small  losses  that  arise  from  a  certain  degree  of  conduction 
being  present,  there  is  no  evidence  of  losses  arising  S'mply  through 
the  alternation  of  the  field  ;  such  as,  for  example,  the  absorption  of 
electric  oscillations  in  the  dielectric,  aiudogous  with  those  which 
occur  in  connection  with  disjersion  ]ihenoniena  in  many  liquids. 
These  eflfects  occur  at  such  exceedingly  high  frequencies  as  to  bo 
comparable  with  intramolecular  jiroccsscs,  and  are  not  met  with 
in  practice  with  ordinary  alternating  currents. 

It  appears,  therefore,  that  the  lo.sscs  encountered  are  of  quite  a 
dilTerent  character,  and  when  described  in  terms  of  "dielectric 
after-effect  "  or  "  viscous  hysteresis  "  these  expressions  should  not 
be  allied  with  any  special  coucejition  i)i  molecular  physics. 


THE  RAW  MATERIALS  OF  THE  ELECTRICAL 
INDUSTRY. 

Ill  a  recent  iiddniss,  Mr.  fluy  V,.  Tripp,  of  the  Ameiican  Westing- 
hoUHo  Kluc'tric  anil  Maiiufarliiring  Company,  dealt  with  the  question 
111  promii  es  of  delivery  of  the  raw  materials  of  the  oloclrical  industry. 

♦  Abstract  of  an  nri.i<'le  in  "  Annnlon  dor  Physik,"  Vol.  XJA'IIl. 
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A  general  icU-ii  of  tho  "  iuu'cri:il "'  li:ni(liiiip  on  delivcvios  is  shown  by 
the  tollowing  lint  of  sonic  of  the  mo.v  ininortant  raw  materials  and 
the  time  rotinired  to  got  thoni  :— 
Aluminium,  sheet  ^ 

Aluminium,  meter  discs     > (i  months 

Aluminium,  meter  covorsj 

Asbestos  cloth It'  to  20  weeks 

Brass  rod       "^ 

Brass  tubing  > 5  to  li  months 

Brass  sheet    J 
Copper  rods       '^ 

Copper  sheets     > •"'  to  ti  months 

('opper  tubing  J 

Copper  wire,  bare  •"'  to  (i  months 

Cotton-covoi'ed  magnet i)  months 

Silk-eoveiod  magnet  »  months 

Uubber. covered  wire  and  cords 5  months 

Orills.  hi _h  speed    Indef.  5  to  6  months 

Drills,  st.-ndard  carbon   4  to  5  months 

Drills,  special 4  to  6  months 

Emory  wheels   5  to  7  months 

German  silver  sheet  ^ 

German  silver  wire,  bare    > 5  to  6  months 

German  silver  wire,  ins.    J 

Lamp  cord  5  months 

Linen,  0  012in CO  to  80  days 

Porcelain,  on  wet  process  high-tension  pieces  8  to  12  weeks 

Porcelain,  on  dry  process  high-tension  pieces  8  to  12  weeks 

Porcelain,  some  large  and  difficult  pieces  8  to  12  weeks 

Steel  drop  forgings  120  days 

Steel  shafts,  spec.  No.  1476 4  to  16  weeks 

Steel  shafts,  spec.  No.  1478 4  to  16  weeks 

Steel,  bare    10  months 

Steel  plates    10  months 

Steel  sheet— Bess.  &  0.  H 120  days 

Steel,  cold-rolled  .strip    6  months 

Steel,  tool 4  to  0  months 

Steel  eastings  8  weeks 

Tapes,  a,-bestos   00  to  90  days 

Tapes,  b-as,  friction  30  days 

Tapes,  grey  webbing    120  days 

Tapes,  liuen,  0007  in '. '. 120  days 

Tapes,  surgical,  0-020  in 120  days 

Tapes,  t;ifieta    120  days 

Tools,  small  12  to  20  weeks 


the  charaeterietically  Briti.sh  demand  for  apparatuii  .'iolid  and  finli- 
(itantial  in  its  construction.  Perhaps  they  were  more  exptnijive 
than  Lome  other  formn  but  they  had  the  humane  feature  of  aiTording 
the  maximum  protection  to  life.  As  there  waa  a  s-milarity  of  pur- 
pose, so  there  wan  a  simi.arity  n  design,  and  though  standardisation 
ni'ght  be  loo  ideal  to  con:.'der  at  the  mom'  nt,  he  thought  it  wa;i  not 
an  I'mi  OMiibility,  particularly  for  three-phase  440  to  3,000  voit  use. 

It  had  been  said  in  a  recently  published  took  that  Ironclad  "  Draw- 
out  "  gear  was  "  suitable  for  mining  and  sub-stations,  but  with 
lontrol-board  requirements  of  a  central  station  the  arrangement  no 
longer  possesses  the  advantage  of  simplicity."  He  did  not  agree 
with  this  statement.  In  ea;ies  where  a  control-board  was  requisite, 
the  design  of  (lie  control-board  presented  no  more  diflficulties  with 
armour-clad  gear  than  with  any  other  form  of  gear  ;  in  fact,  in  some 
inslan'^cs  the  control -hoard  had  been  considerably  simplified  on 
account  of  the  use  of  armour-clad  gear. 

Dealing  with  larger  switchgear  he  thought  the  near  future  would 
decide  in  favour  of  tho  use  of  armoured  principles  for  all  sizes  of 
plant  and  power  stations.  He  illustrated  examples  of  large  power 
station  switchgear  and  said  that  the  chief  problem  was  the  necassary 
strength  of  the  enclosure  of  actual  circuit  breaking  parts  to  with- 
stind  the  heaviest  stresses  likely  to  occur  on  breaking  short-circuit 
currcu^J.  He  saw  no  limitation  to  the  use  of  armour-clad  gear  for 
any  size  of  plant  or  for  any  voltage,  and  there  were  no  difficulties 
which  experience  to  date  "had  brought  to  light,  that  were  not 
e  |ua'ly  applicable  to  other  forms  of  switchgear  constnict'on. 


ARMOUR-CLAD  SWITCHGEAR. 


In  his  recent  address,  as  chairman,  to  the  Newcastle  Local  Section 
of  the  Institution  of  Electrical  Engneers,  Mr.  H.  W.  Clothier  said  that 
owing  to  the  previure  of  the  times  he  had  found  it  difficult  to  settle 
down  to  the  preparation  of  an  orthodox  address  up  to  the  Listitu- 
tionV,  standard.  He  paid  a  tribute  to  those  men  who  had  answered 
the  calls  from  the  Army  and  Navy,  but  he  said  that  way  in  which 
the  majority  of  tho::c  engage  in  the  man\ifa'-turing  Industry  had  to 
fight  at  present  was  to  multiply  their  output  and  to  develop  with 
the  future  in  mind. 

As  the  perfection  of  output  was  now  so  freely  acknowledged  to  be 
of  national  interest,  he  thought  he  need  make  no  excuse  for  selecting 
a",  a  subject  one  for  which  credit  was  due  to  engneers  in  this  country, 
viz.,  "  The  Developnwnt  of  Arniour-olad  Switchgear  of  the  '  Draw- 
out  '  Type."  The  fundamental  basis  for  the  design  were  : — (1)  The 
oil  brccik  switch  ;  (2)  the  ironclad  enclosure  of  conductoifi  ;  (3)  the 
"  Draw-out  "  principle. 

Each  of  these  features  was  of  early  British  origin.  For  instance, 
he  illustrated  an  oil  switch  designed  by  Partridge  and  used  on  cable 
maim  in  1892,  another  by  Ferranti  used  on  power  station  switch- 
boards in  1894-5  and  the  use  of  ironclad  pillars  for  generators  by 
Rayworth  a  year  or  go  earlier.  The  "  draw-out  "  principle,  or  the 
easy  detachment  of  complete  working  parts  was  also  initiated  in  the 
Ferranti  slate-cell  gear.  Ten  years  afterward.^,  acting  upon  the  ad- 
vice of  the  I  nginecrs  of  tho  North-east  coast  power  companies,  these 
main  featuirs  were  assembled  on  the  gear  called  the  "  Ironclad  " 
type,  which  included  the  enclosure  of  bus-bars  nm  in  solid  with 
conipound  deve'oped  about  the  same  time  by  Highfield),  and  the 
coveiing  of  each  conductor  or  limb  with  armour. 

Owing  to  the  subsequent  introduction  of  other  metals  than  iron 
for  the  easing,  for  instance  steel  for  switches  and  alum'iiium  a'loys 
for  use  in  )(roximity  to  eondv'ctors  carrying  very  heavy  currents,  he 
])referrcd  now  to  call  this  gear  "  Armour-clad."  Ho  demonstrated 
the  progress  that  had  been  nuide  in  tlie  last  decade  by  showing 
desigiis  prejiarcd  in  this  country  by  several  manufacttu'cr*,  including 
Westinghouse,  Siemens,  Holmes.  Switchgear  &  Cnwani,  Erskinc 
Heap,  Electrical  Apparatus,  and  Pcyndle,  I'ud  referred  also  (o 
B.T.-FI.  design;.      .Ml  lliese  li.id  one  eonirnoii  piM  |  n  e.  viz..  lo  meet 


PARLIAMENTARY  INTELLIGENCE. 


Marconi  and  Teiefunken  Companies. 

In  reply  to  a  question  in  the  Hon.'c  of  Commons  last  week,  the  Post- 
master General  (Mr.  ,1.  A.  Pease)  stated  that  the  Government  were 
satisfied  that  there  had  been  no  connection  netweon  the  Marconf  and 
Teiefunken  Companies  since  the  war  began.  The  Marconi  and  Teie- 
funken systems,  like  other  wii-eless  systems,  were  capable  of  communi- 
cating with  each  other,  audit  was  the  object  of  the  International  Radio- 
telegraph Convention,  to  which  this  counti-y  was  a  party,  to  regularite 
and  promote  general  intercommunication  between  ships  and  co^ist 
stations  equipped  with  the  various  systems.  The  agreement  between 
the  Marconi  and  Teiefunken  Companies  which  existed  before  the  out- 
break of  war  had  no  bearing  on  that  point.  Evorj'  precaution  had  been 
taken  to  ensure  the  lovalty  of  the  operators  employed  on  board  British 
ships.  The  Government  could  not.  of  course,  investigate  the  ante- 
cedents or  sentiments  of  operators  on  board  neutral  ships,  but  all  practical 
measures  had  been  adopted  to  obviate  danger  in  that  direction,  hi  that 
connection  tho  assistance  of  the  Marconi  Company  had  been  valualj  c. 
Opcratois  on  Britisli  sliips  were  British  subjects. 

Armorduct  Mfg.  Co.  (Ltd.)-In  the  Ho"Pe  of  Commons  on  Friday. 
Mr.  Protyman,  replying  to  questions  asked  liy  .Mi  .\  i  a.  sa:ft  tnai  ine 
supervisoroftheAi-morductMfg.  Co.  (Ltd.)".-  -'  !■•'  ,  nt  in  communi- 
cation with  reveral  British  firms  with  the  viixv  ..\  ,1,  ,M,i.i,g-  oiTcrs  for  the 
business,  and  pcrdiiit;  the  result  of  the  negoti.M  ,..,.•  Im  «,.s  unable  to  s.ay 
what  consideration  would  be  given  to  the  ot'e,  m  .1.  Uy  Mr.  Small.  Ihe 
difficulty  in  oHVrinti  the  business  for  sale  by  an-  i  mm.  l^  ;i.  ( Imt  it  w^'^s  neces- 
sary that  the  purcha.'cr  .should  continue  the  busii  .^s  ,:,i  ela,  l,inl\  1  In- 
difference between  the  Armorduct  Mfg.  Co.  aid  the  M.M.illll  ilu  ii.i  (  O. 
was  that  the  Armorduct  Co.  was  nVanufactunr.fi  ailu  :.-;  k  ,|unv.l  li.\  i  h' 
War  Office  and  Ministry  of  Munitions  in  the  national  interest,  nr.l  the 
supply  of  which  niiijht  "have  been  diminished  by  closing  tho  company  s 
Imsiness  and  tlie  Islcworth  Co.  was  not  manufacturing  at  all. 

Mr  Bi'Tt-HEB  (York.  U.)  asked  that  care  shoukl  be  taken  that  tho 
business  should  be  sold  to  a  British-born  subject,  and  Mr.  Pbetym.vn  said 
that  consideration  would  he  borne  in  mind.  The  business  would  t;e 
dealt  with  under  the  usual  regulations,  which  provided  that  any  portion 
of  the  profits  of  the  undertaking  which  would  accrue  to  enemies  would  te 
vested  in  the  Public  Trustee. 


LEGAL  INTELLIGENCE. 

British  Power  Traction,  &c  ,  Co.  (Ltd.)  v.  Hcdgson. 

f)n  Monday  Mr.  Justice  Peterson  heard  a  summons  by  which  plaiiitifTs 
sought  lo  enforce  a  finding  of  the  Master  that  defe^d^nt  was  liable  for  a 
sum  of  .£7,000  cdil.  ,    ,       .         .    ,  .    t  x-       ■■ 

■Mr  Ht'oiiE.s.  K.C.  (for  plaintifTs)  .sad  thit  by  a  judgment  ot  fjov.  o 
it  was  decided  that  tlie  liabilitv  was  incurred  by  fraud  or  fraudulent 
breach  of  trust,  ard  was.  therefore,  not  liqudated  by  plaintill's  bank- 
ruptcy, but  directed  that  the  ord  t  should  not  be  drawn  up  as  there  was  ;i 
pending  summons  to  extci  il  the  time  for  applying  to  vary  the  !\I:in1.  i  - 
cerlilicate.  Dcfendnnl  liml  dccidi  d  not  to  proceed  with  that  sunmiuiis. 
lid  therefore,  he  asked  that  an  order  should  go  in  accordance  with  Ins 
lord'shin's  iudgmeut  that  .lefer.dnnl  should  pay  into  Court  a  sum  ot 
I-.C,r.2.  Us.  4(1".  with  interest  at  4  per  cent,  from  .h.nc  2.".,  IflOf)  (the  date 
of  (he  Master's  certilicat').  and  also  costs  of  ihe  summons. 
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Mr.  ToMLis,  K.C.,  for  defendants,  said  that  plaintiti  compaai}'  was  ill 
liquidation,  the!  action  was  reaUy  by  crtd:tors,  ar.d  the  deleiidant  had 
issued  a  summons  in  the  wii.ding-up  to  set  aside  the  judgment.  Defen- 
dant had  also  intei.d^d  to  appeal  against  his  Lordship  s  judgment  on  the 
present  summons,  aud  he  asked  for  ii.duigence.  It  was  a  matter  that  h{.d 
been m  suspense  for  niue  years,  ai^d  he  asked  for  a  stay  pending  the  ap- 
peal. 

.Mr.  Justice  Peter.sox  suggested  that  some  seeuritj-  for  paympnt  of  the 
money  shomd  be  given,  and  he  also  asked  whether  defendant  was  pre- 
pared to  pay  a  substantial  sum  into  Court. 

Mr.  ToMLiN-  said  he  could  not  make  any  oStn-  of  that  kind,  and  must 
place  himself  in  his  Lordship's  hands  without  prejudice  to  any  applica- 
tion he  might  make  to  the  Court  of  Appeal. 

His  LoKDSHiP  said  that  under  the  circumstances  there  would  be  an 
order  upon  defendant  to  pay  a  sum  found  due  on  th;  Master's  certificate 
into  Court  within  six  weeks,  with  interest,  and  an  order  on  defendant  to 
pay  the  costs  of  the  summons. 

British  Tliom>on-Houston  Co.  (Ltd.)  v.  Duram  (Ltd.) 

Mr.  Justice  Astbury  commenced  on  Monday  the  hearing  of  this  action 
for  an  injuncton  to  restrain  defendants  from  infringing  plaintiffs'  patent 
No.  21,513  of  1906  for  an  invention  of  "  process  and  apparatus  for  the 
treatment  of  metallic  tmigsten  and  for  the  manufacture  of  electric  lamp 
filaments  therefrom  "  ;  and  also  their  patent  No.  17.722  of  1911,  which 
was  granted  to  John  Thomas  Heurj-  Dempster  for  an  invention  of 
improvements  in  methods  of  wire  drawing.  It  was  alleged  that  defen- 
dants had  manufactured  wire  in  accordance  with  these  inventions  and 
sold  three  spools  of  pladuram  made  according  to  the  same  to  the  General 
Electric  Ca.  (Ltd.).  Defendants  jileaded  that  the  patents  were  invalid 
and  denied  infringement,  and  said  the  processes  and  manufacture  had 
since  the  patent  of  1906  been  carried  on  mainly  outside  the  United 
Kingdom — -namelv,  bv  companies  in  America,  GemianV  and  Holland. 

Mr.  A.  J.  Walter.  K".C.,  Mr.  Colefa.x,  K.C.,  and  Mr.  J.  H.  Gray  appeared 
forplamtiffs;  and  Mr.  Tom  Terrell,  K.C.,  Mr.  Kerh',  K.C.,  and  Mr.  C. 
Terrell  for  defendants. 

Mr.  Walter  said  the  patent  of  1906  was  generally  known  as  relating 
tj  the  tungsten  drawn  wire,  and  that  of  1911  related  to  improvements 
in  the  drawing  of  the  wire.  Tungsten  was  an  element  found  largely  in 
combination  with  iron  and  manganese,  and  in  commerce  until  the  90's 
or  the  beginning  of  this  century  it  was  known  only  in  the  foi-m  of  line 
powder,  practically  unfusiblc.  In  recent  years  it  had  become  very 
prominent  for  two  purposes.  Its  u.»e  had  been  vorj*  largely  combined 
with  steel,  forming  verj'  hard  highspeed  steels  ;  but  its  chief  use  was 
in  connection  with  the  manufacture  of  filaments  for  incandescent  lamps. 
After  giving  an  outline  of  the  historv'  of  the  incandescent  lamp  filament, 
he  said  that  for  some  20  years  carbon  held  the  field  entirely.  In  1898 
Welsbach  returned  to  the  study  of  metals,  and  he  suggested  that  a 
filament  should  be  made  of  osmium  ;  but  osmium  had  verj'  little  com- 
mercial U.SO  in  the  form  of  filaments.  Following  upon  the  work  of 
Welsbach,  in  1902  Siemens  &  Halske  suggested  the  use  of  other  metals 
of  a  high  melting  point ;  but  the  only  one  which  had  come  into  use  was 
tantalum.  Then  came  the  1904  patent  of  Just  &  Hanaman,  where 
finely  divided  tungsten  was  mixed  with  organic  powder  carbonised,  and 
then  the  carbon  removed  by  the  action  of  steel  in  the  presence  of  hydro- 
gen. Then  the  electric  current  was  passed  through  the  wires,  cementing 
the  particles  of  tungsten  together,  and  producing  the  built-up  filament 
which  was  the  practical  form  in  which  tungsten  was  first  introduced. 
Various  other  mehods  of  built-up  filaments  had  come  on  the  market. 
Tlio  great  objection  that  was  raLsed  to  the  Just  &  Hanaman  iiatent  was 
that  it  was  only  doing  to  tu'igsten  what  had  boon  done  by  Welsbach  to 
o.smium.  It  had  Ix-en  suggested  that  if  tungsten  could  be  drawn  into 
the  form  of  wire  it  would  bo  of  great  value,  but  until  the  patent  in 
quostion  in  the  present  ca'C  nolxidy  knew  how  to  do  it.  It  was  well  to 
realise  that  metals  differed  from  one  another  not  only  in  the  ir  chemical 
projierlies,  buta'-^^oin  their  physical  properties.  Ho  claimed  for  plain  tiffs' 
invention  that  it  treated  coherent  tungsten  by  heat  during  its  working 
procc.Hii. 

Mr.  Jamr-i  Swinburne  gave  ovidnnco  for  plaintiffs,  bu'.  the  hearing 
had  not  concluded  when  wo  went  to  proPH. 


Lowe  V.  Weld-Blundell. 

In  the  Court  of  Appeal  jant  week,  the  heni  ing  was  concluded  of  (his 
aprmnl  by  defendant  for  a  new  trial  on  the  ground  that  damages  wen-  ex- 
O'Hiive.  At  the  trial  the  jun,'  awarded  Capt.  L')we  £1,0(10.  It  was 
»nnounf<'d  thiit  iIm-  ei-  |iu<l  i,,..-,  M-lt'ed  and  plaintiff  Vinn  to  nceivd 

i:.'i.jo. 


PATENT   RECORD. 


SPECIFICATiUNtj  rUBLIBHED. 

Tht  lillovlnt  abilracl  irom  iomt  ol  Iht  iptcificaiions  rtctnily  (uNlsitd  hiji  iKth 
fSteiallyeompiltd  by  Mk>3m.  Me/zbuiih.  Ellis  II  Piiyor,  Charurid  falinl  Atenli, 
TO  and  72.  Chanurylant,  London.  W.C. 

Whtnntr  Iht  dale  appUed  lor  dIOtrs  Irom  Ihi  dan  on  which  Iht  anpUeallon  itat  Mied 
at  Iht  raltnl  Opci  Iht  Ivmtr  it  ilutn  In  brackels  alltr  Iht  lllli. 

l'/15Srr    irirATlOHl. 

13,652  M'-      ■        >.-.   •■-    .  T;    .       ■:.   '       ...  r..,,.;       W-.    ,!M-ln5lrutr.rht,,rtln)i 

.-mom  o(  which  It  (• 
'',  ntrolllnnforcosuch 

°,''    •.  ,  ,,  ,  .      ,  -      -iii!i>ndo(a«(r«tched 

ft.imi-.t  r,-..fl/  l"^'ll-H;  'S.-  if.:,  'r-  ..■>.-,  mJ  ol  *hlUi  filament  Is  connoc(cd 
(-1  t  fl«»d  lupporl.io  thai  aontracllon  or  cxpanalon  of  th«  Alament  will  cauio  a 
Dtaliin  nflhcarm. 


15,094  THDM4S.    Attachment  for  miners'  electric  Safety  lamps  for  detecting  Arsditr.p 

and  other  combustible  gaies. - 
15,237  B,T,-H,  Co.    (G.E.Cd.)    Wireless  signalling  systems. 

RiUtes  to  an  electron  diicharge  device  for  producing  continuous  electrical  waves 
ii  ai  aile.Tna,  cjm  pricing  a  fi.amentary  cathode,  a  co-operating  ancde,  and  adi:- 
cnrgeoitrollingg  ideiclosedin  a  nisnlye/acuated  envelope,  asourceof  constar.t 
T  )te  iti  J  i  1  t.is  p.ate  clrcjit  of  .iil  d;  /ice.  a  tslep.ione  transmitter  for  producing 
Djteitiil  vaiitio.is  w.lich  viry  ii  accjrJince  with  variations  in  sound  waves,  ar  d 
n;ns  fjri  1 3  :;,ii-ig  .aid  pjt.-ntiai  variations  upon  the  plate  circuit  of  said  device. 
15.2il  G\iTis!iD:>/r.    Automaiic  apparatusforextinguishini  the  light  from  portatlc- 

electric  lamps  in  predetermined  directions. 
15,370  Warren.     Electric  clocks.    {30  11/14,) 
15,759  Wheeler.    Cathode  for  electrolytic  cells.    (25  115.) 

17.752  Jensen.    Method  and  means  of  indicating  or  recording  the  frequency  of  f  eric  die 

electric  currents. 

A  f.-equency  indicator  or  recorder  consisting  of  a  solenoid  or  electric  magnet :  o 

arranged  that  the  frequency  of  currents  passing  in  the  wires  of  the  solenoid  or  elecli  ;c 

mijiet  poduces  a  pendulous  motion  in  an  armature  whose  centrifugal  force  is  i 

measure  of  the  frequency. 

1916  Specifications. 
951  Lincoln.    Electric  indicators.    (20,M6.)     101.&97. 
2,986  Callender   &  Callender's  Cable   &  Construction   Co.    Electric  cables 

(282,16.)     101.914. 
3, OS!  Deutsche  Gdld   &   Silber-Scheideahstalt  vorh.   Roessler.    Electrolytic 

production  of  sodium  perborate.    (10,'3/15.)     100,152. 
10.099  Akt.  Gss.  Brown,  Boyeri  et  Cie.    Multiple  control  apparatus  for  electric  rai.- 
ways.    (29/7/15.)    101,023. 


APPLICATIONS  FOR  PATENTS 

Note. — The  undermentioKed  AppUcaiions  {except  those  marked  t)  are  not  open  to 
public  inspection  until  after  acceptance  ol  Complete  Specifications.     Those  marked  *  are 
open  to  inspection  1 2  months  alter  the  dale  attached  to  them,  it  they  have  not  been  published 
previously  in  the  ordinary  course.    Names  within  parentheses  are  those  of  communicators 
of  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 
October  27.  1916, 
15,310  NuTTALL.    Operation  and  carriage  of  electric  flash  lamps, 
15,027  Broucher.    Appliance  for  switching  off  electric  current,  &c. 
15,323  Jennings,    0)uplings  for  direct  driven  motors,  &c. 

15.333  Lambert.    Circuit  closers. 

15.334  Lambert.    Shoe  or  skate  for  electric  railways. 

15,337  Beaver  &  Claremont.     Electric  joint  making  washers. 
15,339  Corder.     Multiplex  wireless  telegraphy. 
15,350  BuNDY.    Sparkplugs.    (2/11/15,  U.S.) 

15.357  Levin.     Electrolytic  gas  generators.    (20/12/15,  U.S.) 

15.358  B.T.-H.  Co.    (G.E.Co.)    Wireless  signalling  systems. 

15.359  Hearn.     Electricheatingelement  for  kindling. 

15.365  SvoMBO.    Trolley  heads. 

15.366  ExLEY  &  Leitner.    Electric  accumulators. 

October  28.  1916. 
15,401  Brewer,    Adjustable  scales  for  magnetic  compasses,  &c, 

15,419  Shepherd,  Wilson,  Powell  &  Hammer.     Ferrule  or  sleeve  for  braided  v  ire 
coverings. 

October  30,  1916. 
15.434  DoWnes  &  Youno.    Telegraph,  &c.,  poles. 
15,443  Walker.     Battery  cells. 

15,448  WiLSCN.     Improvements  in  electrically-propelled  rail  and  road  vehicles,  &c. 
15,468  B.T.-H.  Co.     iG.E.  Co.)     Wireless  telephone  system.s. 

15,471  Norsk  Aktieselskab  pur   Elektrokembk   Industri.      Production    of    tita- 
nium-oxygen compounds.     (1/11/15,  Norway.) 
15,487  Whyatt.     Apparatus  for  operating  tramway  points, 

October  31,  1916, 
15,480  Langrish  &  Elec,  &  Ordnance  Accessories  Co.     Slow  moiion  or  retarding 

devices. 
15,500  Cleaver,  Potts  &  S.^NDVCR0Fr  (Ltd.).    Dynamo-electricmachir.es. 

15.516  Scott.    Portable  telephones. 

15.517  Berry.     Electric  heat  radiators. 

15.541  Shearer.    Electrographic  methods  and  devices, 

15,&13  Sec.    Frakcaise    R.adio    Electrique.     Electric    circuit    controlling    devices 
(liyil/lS.  France.) 

15.546  A.  H.  Sheppard  &  British  Ever-Ready  Co.    Dry  batteries. 

15.547  Sec.    Francaise    Radio-Electrkjue.     Radiotelegraph/    and    radiotelephtr.y. 

8/12/15,  France.) 

November  1,  1916, 
15,555  Dic^scn.    Morse  signalling  apparatus. 
15,561  Ancold  &  Railing.    Arc  lamps. 

15.596  Holt  &  Smith.     Fuses  for  electric  circuits. 

15.597  Allen.    Commutators. 

15.598  Brit.  Westinghol'SE  Elec  &  MFC,  Co.    (WcstinghouseElec.  &Mfg.  Co.)  Making 

laminated  articles. 

November  2,  1916. 

15.623  Humphreys,    Attachment  to  counterbalance  sparking  plug  electrcde  ajairtt 

centrifugal  force. 

15.624  AsHCRorr.     Electrolytic  manufacture  of  metals  and/or  alloys. 
15.661  Ashcroft.     Electrolysis  of  fused  electrolytes. 

15,675  B.T.-H.  Co.     (G.E.Co.)    Wireless  telephone  systems. 

15,680  Barnes,  Knox  &  Weston.    Locking  device  for  magneto  electric  machines. 

Novembers,  1916. 
15,712  Wilcox,    Sparking  plugs. 
15,723  Sepulchre.     Production  of  electric  light. 
15.730  Frost.     Electrostatic  induction  machine, 
15,733  Snbad  &  Cx).     Electric  heating  and  tempering. 
15,738  Ferranti.     Electric  welding. 
15,742  MIDGLEY&  VANDERvELuiCo.    Dynamo-electricmschineS, 

November  4,  1916. 
15,773  MOORE,     Electrlcdevlcefor  giving  warning  when  gas  pressule  U  reduced. 

15.780  RiNGROsE.    Switchboards. 

15.781  B.T,-H,  Co.    (G.E,(>>,)    Protective  devices  for  electric  chcuits. 
15.802  Db  HaBdt.    Telegraph  key, 

1,5803  Sec,  ANON.  Appareillaob  Elec.  Grivolas.    Magnetos' 
15,805  Accumulators  (Ltd,).    UnsriHable  electric  batteries. 
15,807  Bottdmley  St  Sample.    Insulators  for  cparking  plugs. 

Novcmbcr6, 1916. 
15,821  Fretwbll.    Filllngand  venlilatingdeviccforronderlngaccijmulatoriunsrillil'* 
15.829  OoROOM,    Anchorage  for  tramrails. 
I. '■.,837  Watsoh&M,  A,  MaonbtoSvhd,    Interrupters  for  ignition  magnetcf. 

15.858  B.T.H. Co.    (G.E.C.Co.l    Elec.lamps. 

15.835  Valbri.    Longltudlnalrallway and  tramwayrleererr, 

15.859  Batsman.    Combined  walklngstlck.&c.ard  r!-.-  vief- 
15.871  Bovino.    Electrodes  of  furnaces, 

November  7,  1916 
15,901  CooKB.    M.irnr't" '•''•'•  mncl-lnes. 

15,906  Stocket*  f "': •■■Co.    ElecswUcI  i;. 

15,926  Palhbii,    '  'icrs.ic, 

15,932  Barr.     I£:  •■'. 

15.9.34  Bbrriman  '.  Innition  plugs. 

15,966  NuTTAIL,       ti-.  .  :.<:>•>  ,.u„t~.-.,tiC. 

15,975  Flftciibr.    SumwtliiiKelcc.  hoi  pLites. 

16,008  B.  T.-H,  Co.    (Cj.  E.  Co.)    Making  mngnetic  malcrloli 

16,032  Strvbhs  k  SfNKBY.    Starlets  (or  pelrol-clcc.  vehiclej. 
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COMMERCIAL    TOPICS. 


The  British 
Trade  Bank. 


The  Central  Executive  Committee  of  the  Em- 
ployers' Parliamentary  Association  has  passed  a 
resolution  urgjng  upon  the  Government  the 
extreme  desirability  of  taking  immediate  stops  to  establish  a  British 
Trade  Bank,  as  reccniiuended  by  the  Departmental  Committee 
which  reported  en  Aug.  31  last,  but  expressing  the  opinion  that, 
considering  the  cxtendeel  scope  of  the  very  necessary  work  proposed 
to  be  undertaken,  a  capital  of  £10,000,000  is  inadequate. 


The  Minister,  of  Munitions  announces  that  he 
has  made  fiu'ther  orders  under  the  Munitieii  of 
War  Acts,  1915  and  1916,  uneler  which  129 
additional  establishments  have  been  declareel  controlled  establish- 
ments.    The  total  number  of  controlled  establishments  is  now  4,512. 


Controlled 
Establishments. 


Brass  and 
Copper  Census. 


The  Ministry  of  Munitions  has  issued  an  order 
that  every  jierson  engageel  in  the  jiniductioii  of 
brass  rod,  tubing,  sheet  and  wire  strip,  stamp- 
ings, castings,  billets  and  ingots  :  and  copper  rod  and  wire,  tubing, 
sheets,  plates,  discs  and  ingots,  shall  furnish  particulars  of  his  outjjut 
in  such  form  anel  at  such  times  as  shall  from  time  to  time  be  notified 
to  him  hv  the  Director  of  Materials. 


,f  th 


i.jdered  that  the 
linn  :Wii  of  the 
iiilatiem)  Regula- 
■  following  c!a.s.se8 


,,       .   .  The  Minister  of  Munifi. ill 

Aluminium  ^^.^^.  ^^^^,.^^,  ^^  ^.,,.  ,, 

supplies.  Defence  of  the  Reahii  (( 

tions  (1914)  applies  shall  include  war  material 
and  descriptions,  namely  : — 

Aluminium  and  alloys  of  aluminium  unwroug 
including  ingot.s,  notched  bars,  slabs,  billets,  bar 

and  cable  plates,  sheet.s,  circles,  strips,  aluminium  scrap  and  swarf, 
aluminium  alloy  scrap  and  swarf,  re-mclted  aluminium  scrap  and  le- 
mclted  aluminium  alloy  scrap  and  swarf,  granulated  aluminium  powder 
"  bronze,"  "  Hake  "  and  "  flitter." 

The  Order  of  July  21,  1916,  relating  to  aluminium  and  alloys  of 
aluminium  thoroin  mentioned  is  cancelled.  All  applications  for  a  permit 
in  connection  with  the  Order  should  bo  addre.s.'jed  to  the  director  of 


t  and  partly  wrought, 
,  rods,  tube.s,  wire  star 


materials,     Mini 
place,  S.W. 


ster    of    Munitions,     Annamenthuildings,    Whitehall- 


Accidents  to 
Munition  Workers. 


A  Bill  has  been  introduced  into  the  House  of 
Commons  which  provides  that  it  the  Ministry 
(  f  Mun'itions  frame  a  scheme  whereby  the  Cjovern- 
ment  assume  liability  for  injuries  caused  by  accielents  in  munition 
WorkiiVont ributions  may  be  obtained  from  t he  persons  cai-rying  on  the 
Works.  The  Minister  of  Munitions  will  ajipoint  an  advisory  com- 
mittee, ccmsisting  of  persuns  having  special  knowledge  of  insurance, 
to  advise  him  as  to  the  amount  of  the  contributions. 


The  Dominion  (Jovernment  have  n|)|  ointccl  an 
advisory  council  to  encourage  inclustrial  anel 
scientific  research  and  to  foster  trade  and  coni- 
II  is  pro])OScd  to  follow  the  policy  pnrsueel  in 
Mai^kenzie,  ))resident  of  Dalhousie  University, 
is  chairman  of  the  Council,  wliich  consists  of  a  elozen  leading  scien- 
tists in  the  Dominion. 


Canadian  Trade 
and  Commerce. 

nier<'e  in  Canada. 
(Jreat  Britain.      I)r 


Russo-.British  '  ^^^  "'®  ^  ^  '  "'^'i-- "  '^'^'^  gircn  in  e rdc    to 

Trad 3  Relations      'i'^"gi"'''''te  the  recently  formed  Eufsso- British 

Cham,ber  of  Comm.eroc.     The  Russicin  Arnban- 

lu'xloi-  (Count  Benckendortf)  presided  and  the  guests  were  represent:!- 

live  of  thT  political  iind  commercial  world  in  th-'s  country. 

Among  those  pri>sc:it  were  :  Lord  Dcsborough,  Lord  Cowdray.  Lord 
d'Abcr.ion,  L)rd  Kimiott,  Lord  Claude  Hamilton,  M.P.,  Dr.  A"ddi.son, 
M.P.,  Sir  .Icihn  Dciiisou-Pender,  Sir  W.  Clark,  Baron  A.  De  Hevking, 
Sir  Algernon  Firth,  Mr.  Stanley  Baldwin,  M.P.,  Mr.  Shirley  Benn,"M.P., 
Sir  H.  Birchc.nough,  Sir  W.  R.  Brooke,  Sir  Vincent  Caillard.  General  C. 
Callwell,  Sir  R.  f'arlylr,  Sir  Stuart  Ctoats.  M.P.,  Commander  Sir  A.  Trevor 
D.v.v-i0n.  I'r  'I.  Diii-lii.  Sir  1{.  H;iilficld,  Mr.  Gershom  Stewart,  M.  P., 
SirMarkS>  k.-,  M  r.SiiC.  \Vak.llrl,l,rol.W.  Hall  Walker,  M.P.,  Mr.. J.  H. 
Whitley,  M  I'.,   Hr.u    V.lniiml  Wolkoft.  M.P.,  Sir  T.  Wrightson,  &c. 

It  was  stated  tliat  already  nearly  SCO  firms  had  become  members  of  the 
new  Chamber.  After  the  usual  Royal  and  Imperial  toasts  had  been 
honoured.  Lord  Robert  Cecil  proposed  "  The  Russo-Briti,sh  Chamber 
of  Commerce."  He  said  the  Chamber  was  one  of  the  fruits  of  our  alliance 
with  the  Russian  Empire.  The  alliance  was  founded  in  a  common  aim 
and  would  endure  until  that  common  puri)o.=e  was  fulfilled.  He  believed 
that  the  alliance  with  Russia  was  not  only  essential  for  our  present  pur- 
(lose,  but  had  every  clement  of  permanency.  Vitally  and  essentially, 
in  the  things  that  really  mattered  wc  were  agreed.  We  had  much  to 
learn  from  JRussia,  and  we  had  .something,  perhaps,  that  we  could  give 
Russia  from  our  stores.  Russia  had  some  great  industries,  and  was  a 
country  of  enormous,  boundless,  national  resources ;  she  had  great 
mineral  and  agricultural  wealth.  These  were  things  most  essential  to 
a  highly  developed  industrial  country  like  ours.  And  we  had  something 
perhaps  which  is  essential  to  Russia  ;  we  had  the  output  of  our  great  in- 
dustries, our  great  engineering  traming,  our  great  commercial  conditions. 
It  was  from  union  between  the  two  countries  that  the  prosperityof  each 
may  be  looked  for.  He  was  connected  with  the  office  which  was  respon- 
sible for  the  Consular  system.  He  believed  it  had  done  great  work  and 
was  capable  of  great  development.  They  were  accustomed  to  rely  simply 
on  Government  assistance.  He  would  be  sorry  if  that  characteristic  in 
the  British  race  were  changed.  He  believed  the  nation  that  got  to  rely 
on  the  Government  was  on  the  road  to  djcay  and  degeneration.  There- 
fore  he  believed  that  it  was  essential  for  British  commerce  to  establish 
its  own  connection  with  Russia,  and  not  rely  merely  on  those  influential 
connections  which,  however  admirably  organised,  would  never  take  the 
place  of  individual  effort.  He  would  like  to  see  a  visit  from  Russian 
commercial  men  and  also  to  see  representatives  of  our  commerce  visit 
Russia.  He  trusted  that  those  efforts  which  had  been  begun  by  some  of 
our  great  manufacturing  firms  would  not  be  abandoned,  namely,  the 
traioing  and  educating  of  young  men,  not  only  in  the  Russian  language, 
but  in  Russian  thought  and  traditions,  so  that  they  could  establish  and 
root  in  Russia  the  foundations  of  British  commerce.  It  was  for  them, 
the  heads  of  British  industry,  to  carry  out  that  policy.  The  rmion  of 
Russia  and  England  was  not  merely  the  work  of  Gc  vemments  and  Cham- 
bers of  Commerce  ;  it  was  also  the  work  of  the  individual  citizens  of  the 
two  countries.  The  great  work  before  the  Russo-British  Chamber  of 
Commerce  was  not  a  mere  mechanical,  official  operation,  but  the  strength- 
ening and  intensifving  of  the  mutual  interests  of  British  and  Russian 
commercial  men,  so  as  to  draw  still  closer  together  the  bonds  which  united 
the  two  coxmtries. 

Coimt  Benckendobff  congratulated  tho.sc  who  had  contributed  to 
the  creation  of  the  Clhamber.  Great  Britain  and  Russia  had  been  drawn 
together  by  the  irresistible  impulse  of  a  righteous  cause  which  it  was 
their  high  mission  to  defend.  The  immediate  task  and  object  of  the 
Allied  peoples  of  Great  Britain  and  Russia  was  to  win  the  war.  Still, 
it  was  wise  and  not  inopportune  to  look  beyond  that  immediate  object. 
The  spirit  of  sympathy  which  uispired  our  two  nations  must  create  a  now 
and  lasting  bond  between  us  in  the  future.  Ho  was  glad  to  see  that  a 
very  powerful  movenw^nt  for  the  dcvi^lopmcnt  of  an  educational,  scienti- 
fic, andliterarv  rapprochement  was  already  on  foot.  This  newly-created 
Russo-British' Chamber  of  Ccnnmerco  was  an  expression  of  the  same 
solidarity  in  tlic  domain  of  industi-y.  It  would  be  a  potent  factor  in  the 
establishment  of  a  close  iuteroourse,  commercial  and  industrial,  between 
Great  Britain  and  Russia.  In  the  task  of  commercial  and  industrial 
union  the  Russo-British  ('hambcr  of  Commerce  would  play  agrca'  part. 
Sir  Ai.OERNoN  Firth  said  it  had  been  desired  that  ho  should  endeavour 
to  express  the  views  of  the  committee  which  had  been  got  to  work  to 
form  the  chamber.  It  anything  could  stimulate  their  efforts  it  would  bo 
the  messages  received  from  the  King  and  the  Emiieror  of  Russia.  Ho 
also  wished  to  thank  (lount  BenckeiidorlT,  who  had  shown  the  ileepest 
interest  in  the  formation  of  the  Chamber  and  had  facilitated  their  efforts 
in  every  wav.  They  were  gratified  to  leam,  too,  that  Mr.  Runeiman,  the 
President  of  the  Board  of  Trade,  had  expressed  sympathy  with  their  oh- 
jeots  and  his  desire  to  be  associated  with  them.  Tlie  Commitloe  had 
arranged  to  appoint  Mr.  Runeiman  co-honorai-y  president,  with  Count 
Bonckendorff.  He  expressed  his  thanks  to  the  members  of  the  com- 
mittee and  especially  to  Baron  A.  dc  Heyking.  the  Russian  Consul- 


332 


THE  ELECTRICIAN,  DECEMBER  8,  1910. 


General  in  Londo  t.  who  had  attended  every  meeting  and  given  thcia 
great  assistance.  They  had  taken  premises  in  Kingsway  and  he  hoped 
that  in  a  few  dav.^  these  premises  wou'd  be  ready  for  inspection.  They 
intended  to  work  'here  with  two  sections — a  British  and  a  Russian — 50 
that  when  a  Ru^siiri  came  over  to  obtain  goods  the  British  secticn  wculd 
help  hira,  and  the  reverse  process  wou'd  take  place  in  the  Russian  section. 
He'th'ought  they  v,  ouM  be  sunirised  if  they  Icnew  the  number  of  inquiries 
and  commuiicatiois  they  had  already  received  upon  siibjects  of  trade 
between  the  two  countries.  The  objects  of  the  Chamber,  were  to  pro- 
mote trade  relations  between  the  Russian  and  British  Empires,  to  study 
the  requirement  cf  Russia  and  to  inform  Russia  of  our  needs,  to  buy 
from  JRussia  and  to  sell  to  Russia  all  that  was  possible,  to  be  a  centre 
for  initial  iag  tran.sactions  between  buyers  and  sellers  on  both  sides,  to 
improve  and  sustain  credit  relations,  &c.  British  merchants  would 
never  seek  to  dominate  Russian  industries  in  the  selfisli,  brutal  German 
manner.     They  viuld  seek  a  trade  that  would  be  muttially  inofitublc. 


IMFORTt 


AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 


>om  Nov.  25,  1916,  to  Doe.  2.  1918. 
IMPORTS. 

LoilooH.— U.S.A.  Wire  ar-d  cable,  £3,371;  elec.  machinery,  £911  ;  telephone 
material,  £1.043;  u  enumerated,  £7,613.  Holland:  Elec.  glow  lan-.ps,  £3,475 :  un- 
enunierated,  £422.  Japan:  Uneaumerated,  £6,035.  Switzerland:  Carbon  candle.-, 
£657;  une.iumeratc.,  £588.  France:  Unenumerated,  £270.  Canada:  Telephone 
material,  £30;    une.-,umerated,  £580.    Denmark:    Elec.  machinery.  £205. 

EXPORTS. 

To  A^Jy?RA^.^%l^.— Auckland:  Unenumerated,  £242.  Melbourne:  Elec.  machinery 
£253;  unenumerated.  £2,357.  Sydney:  Elec.  machinery,  £770  ;  wire  and  cable,  £69, 
unenumerated,  £658,  Wellington:  Unenumerated,  £299.  Lyttellon :  Wire  and  cable. 
£85;  unenumerated,  £46.  Adelaide:  Elec.  machinery,  £73.  Christchurch :  Telephone 
material,  £7;  unenumerated.  £926.  Brisbane:  Wire  and  cable,  £261;  elec.  lamps 
1.800  n.o.;  unenumerated.  £219.  Dunedin:  Unenumerated, £141.  Newcastle:  E\ec. 
machinery,  £148. 

Africa. — Durban:  Elec.  machinery,  £168;  elec.  lamps,  2,500  n.o. ;  unenumeratedi 
£490.  Cape  Town:  Elec.  machinery,  £196;  unenumerated,  £248.  Port  Elizabeth.: 
Elec.  machinery,  £1  ;;  unenumerated,  £3.  Mauritius:  Unenumerated,  £268.  East 
London:  Wire  and  able,  £57;  elec.  machinery,  £33;  unenumerated,  £21.  Beira: 
Wire  and  cable,  £22  eloc.  lamps,  1,000  n.o. ;  unenunn.eraled,  £45.  Delagoa  Bay :  Un- 
enumerated, £19, 

Morocco.— CasaW  nca:  Unenumerated,  £145.  '  ■ 

Malta.— Telegrar    material.  £12.514:  unenumerated,  £59.-    • 

EsYPT.— /l/MacA  i:  Unenumerated,  £21.  Port  Said:  Unenumerated,  £10,  Po:l 
Sudan:  Unenumer?   ^d,£155. 

India,  Ceylon,  Ir  q-China  and  SrR\iTS  Ssttlements.— 5ow/'ay  .•  Elec. machinery, 
£139:  unenumerate  £650.  Calcutta:  Eiec.  v/ire  and  cable,. £200 ;  elec.  machinery, 
£105;  uienumerat.j  .£1,317.  Madras:  Eiac.  machinery.  £83 ;  unenumerated,  £496. 
Ceylon:  Unenumer,  >d,  136.  5iiifa;ia,-c.-. '(/.ienumerated,  £104.  Bankok:  Unenume- 
rated, £335.  Pena  >  .■  Elec.  Umpj,le6;  elec.  machinery,  £38;  wire  and  cable, £275, 
une.Tumerated,  £419.  Karachi:  Elec.machinery,  £28.  Port  Swettenham :  Telegraph 
material, £45;  unenimerated,  £31. 

Chiha.— Shanghai :  Elec.  lamps,  l.VCOn.o. ;  telephonematerial,£lS6;  unenumerated, 
£91,  Hankow:  Unenumerated,  £273.  Tientsin:  Telegraph  material,  £41.  Dalny : 
Elec. machinery, £614;  unenumerated, £22.    : 

SfiPAH.—  Yokohamj :  Unenumerated,  £160.  . 

SOUTH  AHD  Central  America. —Sw/ios. 4 yce;.-  Wireand  cable.  £476  ;  elec.  machinery, 
£248;  unenumeratoi.  £271.  Seconde:  UnenuAeratcd,  £16.  Monteuideo:  Unenume- 
ritnd,£62.    Rasario:  Unenumerated,  £20,  . 

West  Indies.— Oawin/ca.-  Unenumerated,  £19.  SI.  Kills:  Unenumerated,  £88. 
Demerara:  Unen  urn -.rated,  £14. 

Moii-AUD.—Amctc-dam:  Wire  and  cable.  £1,056;  elec.  machinery,  £94.  Rotterdam: 
V/ircand  ciblc.  £I.SI6;  telcpraph  material. £1. 2^0  ;-unrRumera*ed.  £90, 

France.-  /'ay/;,-    Elec.  machinery,  £49 ;   vir<"- •    '    «•-■;-      /■'     j    •■      w.-,,..,. 

merated,  £105.    Harre :  Elec.  machinery,  £48 

Dehmapk.-  Coperhagen:  Wire  and  cabfe.  £3  : 

S-«|TZERLAHD.—C  ■««/«.•  Unenumerated.  £3r 

CsuhDK-Halllaf  :  Telegraph  material.  £89. 

V.S.A.—ffew  Yor;:   Unenumerated,  £819. 

F'OREIQN  G0008  (duty  paid  and  free), 

Cakulla:  Ciovi  l.mpr,,  £22;  unenumerated,  £14.  Bordeaux:  Unenumeraled.  £10- 
flc/s»fl«,'  Unen  urn 'rrated,  £24.  Durban:  Unenumerated,  £12.  Hongkoni;:  Unenu- 
merated. £146.  Mi'bourne:  Elec.  meter.',  £1,161.  Singapore:  Unenumerated.  £2C. 
SUney:  Ecc.  lam (ii,  1,994  n,o. ;  unenumerated,  £13.  Calais;  Unenumerated,  £119. 
Lope  Town:  Unenumerated,  £2.  Fiji:  Unenumerated,  £13.  Port  Sudan:  Unenu- 
merated, £36. 

IN   TRANSIT. 

Hongkong:   Elec.  lampj,  £1 ,147, 

NoTR. — The  li>rge  number  of  items  in  these  official  returns  under  the 
mWeading  head  ng  "unenumerated"  relate  to  what  is  described  as 
"eleotrioaj  good    "  and  "electrical  materials," 


EDUCATIONAL. 

Swansea  Tet  mlcal  Institute.— Ovof  £7.(X)0  In.k  ii..n  hui.Hini.Kt 
in  Ihrco  w<*k(t  „  the  :\liiyor  of  (SwanBcirH  FuikI  for  loxjhnical  cduca- 
f  i(n. 

WIreleM  Tel  graphy  School.    At  llio  IuhI  monllily  meeting  of  the 

Nfirtti  of  KriKJ;  nrj  Sicjuntliip  OwneiV  AK«(,ci/i(ioii.  Hi"  clmirmaii  (Mr. 
Alfred  RoIiIiik.  n)  h.il.Miill.  il  n  rfport  of  a  mil.  eommillee  ntlvocatiiig 
1li<!  eHlttbliKlmi..-iit  of  «  h<  Irj,,!  of  w-ire!rRH  Idrj^rnpiiv  In  \<!W(aHlle 
ill  order  to  cdiKnte  oixTnlorH  for  inorchanf  Hlii|,».  'l  h"  report  was 
ii'loptod,  nnd  the  wcn-lnry  hhh  inHtriicled  l<>  roiiiiniiiiieiil<-  par- 
liciilnrH  to  (lie  Hlii|Miwni'rM  iiilercHled. 


BUSINESS  NOTICES. 

Messrs.  James  Gordon  &  Co.,  Water  Power  Engineers,  having  hid 
their  offices  in  Canada  House,  Kingsway,  re(iuiaitioned  by  the  v.  ar 
Office,  have  removed  to  temporary  offices  at  Queen's  House,  Kings- 
way  ;  the  teleph.jne  number  and  telegraphic  address  remaining  the 
same. 

The  partnership  between  Baron  Pear.-ie,  Alex.  M.  Foiterand  Athol 
R.  Harwoo.i  (trading  as  the  Idea!  Battery  Co.),  Nursery-road, 
Mitchani,  ha;  been  dissolved.     Debta  by  Mr,  Harwood. 

Win.  Douglas  Goodenough  and  John  Bubyan  Skinner,  motor 
engineers,  electricians,  &c.,  62,  Hampton-road,  Redland,  Bristol, 
have  dissolved  partnership.  Debts  by  Mi-.  Gocdenough,  w-ho  ceii- 
tinnes  the  business. 

On  and  after  Dec.  20  the  office  of  the  Superintendent  of  the 
'■  London  Gazette  "  will  be  at  Imperial  House,  Kingsway,  London. 
W.C. 

Sale  by  Tender. — By  order  of  the  Controller  (Mr.  Maurice  Jenks, 
l''.C.A.,  of  Messrs.  Maurice  Jenks,  .Pcrcival  &  Co.),  the  entire  sto:;k 
of  meters,  instruments,  fittings  and  electrical  accescories  of  the 
A.E.G,  Electric  Co.  (Ltd.)  will  be  sold  by  public  tender  in  one  lot. 
The  goods  are  on  view  on  the  premities,  Richmond-mew-s,  Rich- 
mond-buildings, Dean-street,  Soho,  Lon':!on,  W.C,  and  may  be 
in-.pected  Ufon  proiuctfon  of  the  catalogue,  to  be  obtained  gratis 
from  the  selling  agents  for  the  Controller,  Messrs,  Wheatley  K  :k, 
-Price  &  Co  ,  46,  Watling-street,  London,  E.C.,  to  whom  tenders  are 
to  be  sent  by  noon  of  Friday,  Dec.  15.     See  an  advertisement. 

Plant  for  Sale.— Messrs.  Marshall,  Sons  &  Co.  (Ltd.),  79,Farring- 
don-road,  London,  E.C.,  advertise  for  sale  a  Willans  high-speed  en- 
closed engine  direct  coupled  to  Siemens  c.c.  dynamo,  230  v.,  500 
amperes,  350  revs. 

BANKRUPTCIES,    LIQUIDATIONS,  &c. 

The  Dae  Accumulator  S\-iid.  (Ltd.)  is  b;in-^  w<  und  up  volun- 
tarily, and  Mr.  H.  C.  Bound,  61  &  62,  Lincoln's  Inn  Fields, 
London,  W  C,  has  been  appointed  liquidator.  A  meeting  of 
eredi.ors  will  bo  hold  nt  61  &  62, Lincoln's  lui-i  Pick's, London,  \v,C., 
o-.t  Dec.  15. 

.  Cla-ro.s?.ga'nsttheBachelet  Flying  Train  S\ud.  (Ltd.),theBachelet 
Shipbuilding,  Engineering  &  Ordnance  Co.  (Ltd.),  the  Ba-_'helet 
Levitated  Railway  Synd.  (Ltd.),  and  the  Bachelet  Shuttle  &  Loom 
Co.  (Ltd.)  are  to  be  sent  to  Sir  Wm  B.  Peat,  11,  Ironmonger-lane, 
LondonE.C,  by  Jan.  3. 

An  order  was  made  in  the  High  Court  of  Justice  on  Oct.  13  that 
r.ll  fiu-ther  proneedings  in  the  voluntary  winding  up  of  the  Pateni; 
Lighting  Co.  (Ltd.)  bo  stayed. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Aberdeen.— The  <'iir|ioi-atii,ii  have  agreed  to  i-i-u(  :i  pi'-'-e  of  iatul 
lor  (he  ]itir|)oso  of  erecting  a  siib-statlon. 

.Birmingham.-  -The  L.G.  Board  have  sanciioncd  a  loan  of  ,17,350 
for  additRUal  cooling  towers  and  pipe  line  in  c-  nneelion  with  the 
altcral'ou  of  the  scheme  for  the  extension  of  the  timporary 
generating  station, 

Dover. — The  Couneil  has  agreed  to  take  up  a  further  loan  of  £3,884 
for  laying  a  new  cable, 

Leyton. — For  the  destructor  works  a  .30  u-  40  ii..r.  electric 
m  itor  is  to  be  purchased  at  a  cost  of  from  11 100  to  £120  to  drive  the 
air  compressjr  when  steam  is  low  instead  of  burning  coal. 

Sunderland. — The'  L,G,  Board  have  authorised  a  loan  of  £45,000 
ff.r  the  [inrehase  of  a  new  turbine  and  alternator  and.  condensing 
p'ant,  &e. 

Aid.  W,  Bruce  and  Couucillor  II,  .1,  Wilson  have  l)een  elected  chairman 
mid  vioe-ehivinnan  respectively  of  the  Klectrieity  ar.d  JJgiiling  Cem- 
iniHco. 

Woolwich. — The  Eleetrieity  Counn'tteo  has  considered  ccn'.- 
niun  laloii-i  relat'ng  In  n  furtlK'r  supply  of  eleetrieity  for  power  and 
the  J^o-ough  Klecfrieal  I'lngiiu't-r  hi;-i  suliniUcd  detai's  of  the 
exteir.!o:ri  required,  {stliniiled  (o  cost  £21,000, 

The  above  sum  is  ina(l<'  up  as  follows  •.— Turbo. nltornator,  siiierlienl  or, 
puinpH,  pipiiiK,  valvoH,  &r.,  Dl  1,001)  ;  c.xlra  liij^li  and  low  ten.sinn  nuiin.s. 
td.OOd  :  Hwitdligcar,  £1,000,  The  Kleelrielty  (^oinmillee  is  hiiI  i,--(icd  lluit 
111"  exleuNi<aiH  will  .yield  a  ivnMiiinblc>  prolit  and  a  loan  will  I'c  tnken  ir|i 
on  condil  iiuiM  Himilur  to  IlioM-of  (lie  pievions  loan  of  £27,r,t0.  Applica- 
tion in,  llirn-fon!,  to  be  laixli'  to  llir  !,.(!.{',  (o  borrow  llie  i:21,(;00  orsueh 
other  liguiv  as  may  Itc  (iually  iigived  u))ou.  The  loan  of  £27,nOO  has  liecn 
nreeplerl  on  the  pnnditioii  (hat  it  in  rejiayable  on  the  in.stiilnieni  .syslein 
(willi  lnl'ics.1  III  1}  per  cent.),  over  n  per'iod  of  Iriyeni-s. 
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Applicat'on  is  also  to  be  made  to  tlio  L.C.C.  for  sanction  lo  tcrrcw 
£2,442  for  main  extensions,  trenching.  &o. 

The  Borough  E'octricat  E)  gii  oer  reports  that  he  finds  an  ii'.croaFlrg 
(lifiiculty  to  pioeurp  capable  boys  for  switching  tlio  electric  lamps  on  aid 
off.  At  pnv<c  it  3  boys  are  engaged  (2  at  £1  per  week  and  I  at  15s.  per 
wook).  but  one  boy  (at  £1  a  week)  could  be  disspensed  with  if  55  of  the 
lantps  were  fitted  with  automatic  switches  at  46s.  each.  Under  this 
arrangement  tlie  cost  of  the  switches  would  be  covered  in  two  vpars  bv 
til?  sa/ing  in  wages.     This  proposal  ha<  been  agreed  to. 

SENERAU 

Accrington. — At  Monday's  nioetinguf  the  Council,  the  chaiiman  of 
th  ■  Klpetririiy  Committee  (.Aid.  Higliam)  said  the  electricity  depart- 
ment h.id  nuw  got  delivery  of  tlie  new  turbo-alternator  set,  but  they 
wiM-o  still  waiting  for  the  pumps.  TIie\'  lioped  to  have  the  new  plant 
running  by  the  end  of  the  month. 

JBingley  (Yorks). — On  the  rceonimendation  of  the  Electricity 
Committee,  the  following  alternative  .system  of  charging  for  electric 
current  for  power  has  been  adopted  by  the  Council  :  £.'{  jier  annum 
per  metered  horse-power  required,  plus  Id.  a  unit  for  all  energy 
supjilied. 

Birmingham. — In  March  the  charges  to  lighting  con  jum?i'3  were 
in:'reaiid  by  15  per  cent,  and  to  power  coiiium'rij  20  per  cent. 

The  Electric  .Supiilv  Committee  reported  to  the  Council  on  Tuesday 
that  the  retur.is  for  the  first  si.x  months  of  the  year  show  heavy  increases 
in  the  cost  of  fuel  and  labour.  The  operations  of  the  department  have 
involved  much  strain  upon  the  machineni'  and  plant,  and  this  condition 
is  likely  to  continue  during  the  remainder  of  the  year.  'J'he  co.st  of  I'e- 
pairs  will  be  exceptionally  hea\'y  and  a  subst.antial  sum  will  lie  required 
to  meet  the  accelerated  rate  of  depreciation.  Thi.s  exceptional  v.ear  and 
tear  is  due  to  the  large  increase  in  the  demand  necessitating  the  nmning 
of  the  plant  up  to  the  full  capacity  of  the  stations  instead  of  reserving 
the  margin  usual  in  peace  times.  The  load  has  not  only  been  heavy  but 
it  has  been  continuous.  It  is  evident  that  the  expenses  of  the  depart- 
ment will  be  oven  heavier  proportionately  during  the  forthccming  winter, 
and  the  Committee  do  not  feel  satisfied  that  the  revenue  under  the  exist- 
ing scale  with  the  inci'eases  made  in  Marcli  will  pi-ovide  a  ^um  sufficient 
to  meet  the  i-equirements  of  the  position.  The  high  tension  consumers 
under  the  coal  clause  in  their  agreements  automatically  pay  an  increased 
rate  per  unit  more  or  less  proportionate  to  the  increased  cost  of  genera- 
tion. The  low  tension  lighting  and  poner  consumers  pay  a  fixed  rate 
and  the  Committee  consider  that  the  increase  of  15  per  cent,  to  lighting 
consumers  should  be  raised  to  30  iier  cent.,  and  that  the  £0  per  cent, 
increase  for  power,  heating  and  cooking  should  be  raised  to  SO  per  cent., 
the  additional  increases  to  take  effect  from  the  December  quarter. 

Aid.  Jephcott  ^i  t  out  the  reasons  for  the  Committee's  recommen- 
dations. He  said  that  wages  had  increased  very  seriously,  and  the  recent 
award  of  2s.  6d.  per  week  would  make  matters  more  serious.  The  rite 
in  the  cost  of  fuel  had  been  extremely  rapid,  and  had  been  accompanied 
by  a  serious  depreciation  in  the  quality  ;  and  although  they  had  pur- 
chased a  higher  quality  of  fuel  the  benefits  which  they  had  hoped  for 
had  not  been  realised.  That  meant  thatmore  fuel  had  to  be  burnt  to 
obtain  an  increasedoulput,  with  the  result  thatmore  ashes  also  had  to  be 
handled.  The  repairs,  which  had  been  carried  out  and  which  yet 
remained  to  be  executed,  had  been  much  heavier  than  were  anticipated, 
tt  was  their  usual  exiierience  that,  owing  to  the  falling  off  in  the  demand 
for  lighting  current,  it  was  possible  to  carry  out  a  thorough  overhaul 
during  the  summer  months,  but  that  had  not  been  iiossible  this  year, 
whilst  the  margin  of  plant  which  they  used  to  keep  idle  against  a  bieak- 
dowTi  had  been  substantially  reduced  owing  to  the  need  to  supply  as 
much  power  as  possible.  They  had  expected  to  get  delivery  of  new  plant 
and  have  it  ninning  by  the  middle  of  September,  but  that  was  not  now 
expected  to  be  accomplished  until  the  middle  of  the  present  month  at  the 
earliest.  The  consequence  was  that  the  existing  plant  had  had  to  meet 
huge  demands,  causing  depreciation  and  a  \^ear  and  tear  v.hich  vicu.d 
necessitate  serious  repairs.  Those  points  constituted  the  real  reatcns 
for  the  increased  price  for  current.  They  were  doing  all  they  could  in 
the  way  of  repairs,  and  each  week-end  they  had  30  skilled  men  gathered 
from  all  parts  of  the  country,  so  that  they  might  do  some  of  the  really 
necessary  work.  Notwithstanding  that,  they  were  still  behind  with 
repairs  necessap.'  for  a  full  output.  Owingto  the  cperaticn  of  the  coal 
clau-ves,  the  high-tension  consumers  were  actually  at  present  paying  more 
per  unit  than  they  were  at  the  beginning  of  the  year.  These  users  had 
agreements  with  the  Corporation  covering  a  period  of  years,  so  that  they 
could  not  touch  them  imtil  the  agreements  ran  out.  Thus  the  only  two 
sources  of  revenue  were  from  the  lighting  and  low-tension  po-ner  users. 
In  the  case  of  lighting  they  .suggested  an  increase  of  15  per  cent.,  juaking 
with  the  March  incri'osc  a  total  of  30  per  cent.  Iji  the  case  of  low-powcr 
consmners,  the  Committee  asked  in  March  for  a  20  per  cent,  increase  ; 
they  now  asked  for  another  10  per  cent.,  so  that  both  class  es  of  consumers 
should  he  equally  treated. 

Aid.  Brooks  mov(>d  an  amendment  that  the  increase  for  power, 
heating  and  cooking  be  raised  from  20  to  40  per  cent.  Ho  pointed  out 
that  when  the  jiroposals  of  the  Electric  Supply  Committee  were  sub- 
mittod  to  tho  Finance  Committee  that  Committee  cnme  to  the  conclusion 
the  increased  charges  were  ncccssaiy  if  the  department  was  to  he  run  on 
.sound  bu.siness  lines.  It  was  the  policy  of  the  Gas  Committee  to  put  the 
lai-ger  increase  (m  the  I.Trger  consumers,  and  that  seemed  to  him  just  and 
fair.  In  ordinan,'  eiicumstanccs  he  should  have  moved  that  the  whole 
question  of  tho  increases  should  be  referred  back,  but  the  Committee  were 
cariyingon  their  busines.s  under  extreme  difficulties,  audit  was  necessary 


the  changes  should  be  made  as  quickly  as  possible.  Was  it  liot  time 
the  whole  question  of  the  charges  and  the  cost  of  production  she u'd  1  . 
once  more  invest  gated,  in  order  that  the  Cou  -.eil  might  be  satisfed  tl.i. 
department  was  being  run  on  sound  business  lines  ? 

Mr.  E.  C.  R.  Marks  pointed  out  that  if  the  higher  incrcafe  suggested 
by  Aid.  Brooks  was  not  adopted  during  the  nex't  quajter  the  dejiartr  ent 
wouldlosc  between£3.000  and£3,500,  and  thev  could  not  afford  to  do  that 
under  present  conditions. 

Aid.  Jephcott,  replying,  protested  against  the  Electric  Supply  Com- 
mittee  being  compared  with  the  Gas  Committee ;  the  circumstances  in 
which  each  traded  were  entirely  different.  With  regard  to  Aid.  Brooks' 
amendment,  he  did  not  in  the  least  mind  if  the  Comicil  were  desirous  of 
accepting  the  responsibility  of  charging  more  for  current  to  consumers. 
The  Committee  had  given  careful  consideration  to  the  question,  and  they 
advised  tho  Comicil  that  tho  proposals  they  made  would  not  only  meet 
what  was  required  to  carry  on  the  undertaking,  but  be  a  fair  basis  of 
charge  to  the  consumers  concerned.  In  reply  to  the  quej^tion  as  to  why 
they  had  altered  their  views  since  last  March,  the  Committee,  in  con- 
sidering the  in  creases  last  autimm,  were  influenced  by  other  considerations 
well  known  to  members  who  had  come  from  outside  the  city  before  the 
extension.  The  economies  required  of  the  light  ing  consumer  had  reduced 
his  bill  considerably,  and  the  return  to  the  department  was  entirely 
different  to  the  position  which  existed  in  Maich  last.  For  that  reason 
the  Committee  did  not  think  they  should  continue  to  discriminate 
between  the  lighting  and  iiower  consumer,  but  make  the  percentage  of 
increase  a  uniform  one.  They  were  not  endeavouring  to  make  one  type 
of  consumer  pay  for  another  :  they  did  their  best  to  treat  all  types  fa'irly 
The  suggestion  that  they  gave  favourable  consideration  to  high-tension 
consimiers  or  consumers  of  a  large  amount  of  current  was  not  true. 

The  amendment  was  then  put  and  carried. 

Doncaster. — Coun.  Balmforth  is  chairman  of  the  Electricity  Com- 
mittee for  the  ensuing  year. 

Dublin. — In  a  recent  issue  we  gave  an  abstract  of  the  report  of  the 
Special  Committee  on  the  electric  supply  luidertaking  of  the  Cor- 
poration, together  with  the  report  of  the  consulting  engineer.  Col. 
P.  W.  D' Alton.  The  Electricity  Committee  has  now  issued  a  criti- 
cism of  the  report  of  the  Special  Committee. 

At  the  outset  the  Electricity  Committee  protest  against  the  methods 
of  investigation  adopted  by  the  Special  Commiitee,  and  declare  that  "its 
proceedings  were  clothed  with  Star  Chamber  i:iysteri',  and  arrived  at  a 
lame  conclusion."     The- Electricity  Supply  Coi.imittee  then  proceed  "to 
submit  to  the  Council  a  few  general  observatior^s  on  the  report  presented 
by  the  Special  Committee."     The  Electricity  Conimitteo  protest  again.st 
the  manner  in  v.'hich  they  have  been  treated  in  connection  with  the  so. 
called  investigation  of  the  electricity  undertaking.     "  Seme  years  ago 
the  Council  decided  that  it  was  advisable  that  a  Special  C'cmmittee 
should  be  placed  in  direct  charge  of  the  electricity  miderfakirg.  and  duly 
elected  10  of  its  members  to  act  as  that  committee.     Most  of  the  members 
have  taken  a  keen  interest  in  their  work  and  have  devoted  a  ver^r  con- 
siderable amoimt  of  time  to  it.     They  have  had  to  meet  in  the  course  of 
their  work  an  exceptional  amount  of  criticism,  not  always  of  the  fairest 
kind,  and  accordingly  they  raised  no  objection  to  the  proposal  that  a 
Special  Committee  of  Inquiiy  should  be  appointed,  knowing  that  any 
fair  investigation  would  result  in  the  removal  of  many  of  the  grounds  on 
which  previous  criticism  had  been  based.     They  were  prepared  to  assist 
the  Special  Committee  in  eveiy  way,  but  during  the  entire  18  months  the 
committee  which  had  charge  of  the  undertaking  was  never  consulted  on 
the  smallest  detail,  nor  has  the  slightest  inquiiy  been  addressed  to  its 
memlwrs.     The  officials  of  the  imdertaking  have  been  treated  m  much  the 
same  manner.     Tho  resolution  fixing  the  apjiointment  of  the  Inquiry 
Committee  suggested  that  tho  city  treasurer,  city  accomitant.  Mr.  Allan. 
Mr.  Ruddle  and  Mr.  Kettle  should  be  present  at  all  meetings,  but  during 
the  entire  investigation  the  tluee  officials  of  the  electricity  undertaking 
were  never  allowed  to  be  pi-esent  during  any  sittings  of  the  crmmittee  ; 
and  when  on  one  occasion  they  were  summoned  in  error,  and  attended  in 
accordance  with  that  summons,   they  were  immediately  reouosted  to 
retire.     Under  these  circmnstances  the  Electricity  Supply  Crmmittee 
report  that  they  are  not  sm-priscd  that  the  Sjjecial  Committee  has  teen 
unable  to  cany  out  the  instructions  upon  which  it  was  appointed.''     The 
Special  Gonmiittee  were  directed  by  Coimcil  t<i  make  their  report  under 
seven  heads.     They  have  not  made  the  slightest  report  as  a  committee 
under  asingle  one  of  these  heads,  and  the  Council  is  left  entirely  in  the  dark 
as  to  the  ojiinions  of  the  Inquiry  Committee  on  any  or  a'l  of  the  subjects 
submitted  to  them.     The  engagement  of  an  expert  by  the  Special  Coni- 
mittee  was  carried  out  luidor  the  authority  vested  in  that  committee  by 
Council,  but  it  was  not  mireasonable  to  presume  that  the  expert  engaged 
(if  it  were  merely  a  question  of  obtaining  sound  advice)  wouUl  have  been 
the  chief  engineer  of  one  of  the  more  importan  t  central  stations  of  Eng- 
land or  Scotland.     The  advice  of  any  such  man,  who  had  personal 
experience  of  the  building  up  of  a  successful  business  en  at  least  .^cnie- 
w^hafc  similar  lines  to  the  Dablin  undertaking,  would  have  been  of  value 
to  tho"Cor])oratioii.     Your  committee  have  not  the  least  doubt  that  tl'.e 
services  of  such  an  engineer  could  have  been  obtained  if  communications 
had  been  enteivfl  into  with  the  corporations  of  other  cities.     Tho  cem- 
mittoc  regr(-t  that  so  far  as  they  can  judge,  they  cannot  think  that  Col. 
D' Alton's  experience  is  of  the  sjieeial  nature  required,  and  they  aie, 
therefore,  all  the  more  impressed  by  the  belief  that  as  his  report  has  not 
been  cither  analj'sed  or  investigated  into  ly  the  Special  Inquiry  Com- 
mittee, the  work  for  which  that  committee  was  appointed  cannot  be 
disposed  of  by  shelving  it  on  to  the  shoulders  of  any  outside  individual. 
Some  years  ago  the  projjosal  was  put  before  the  Coimcil  that  tie  s ojr.e 
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powers  of  control  should  be  vested  in  the  Dublm  Chief  Electrical  Engi- 
neer as  had  for  a  short  period  been  conferred  on  the  ccnsultirg  ergireei 
(the  late  Mr.  Robert  Hammond),  but  the  suggestion  was  not  adcptcd. 
It  was  also  proposed  that  Jlr.  Hammond  shcu'd  be  re-appointed  fcr  a 
more  lengthened  period  with  full  control ;  but  that  proposal  was  ako 
rejected.  Your  committed  must  therefore  express  regret  that  the  only 
resu-t  of  the  18  months'  work  of  the  Special  Inouiiy  Ccmmittee  ha.^  leen 
a  reriva]  of  the  Hammond  proposal  of  management  frcm  Lcr.dcn  in  a 
worse  form — forat  least  Mr.  Hammond  possessed  the  advantage  of  havirg 
planned  out  the  system.  On  the  other  hand,  no  consideration  has  appa- 
rently been  given  to  the  alternative  proposal  to  confer  similar  pcver  tn 
the  Dublin  Chief  Engineer  after  his  2.5  years'  of  strenuous  and  faitliful 
service.  The  Electricity  Supply  Committee  have  never  desired,  and  do 
not  desire,  to  hide  anything  from  the  Coimcil  or  the  public.  At  the 
frequent  L.G.  Board  inquiries  they  have  agaiji  and  again  been  compli- 
mented by  the  inspector  representing  the  Board  on  the  fullness  of  the 
information  submitted  ;  and  at  several  of  these  inquiries  that  information 
had  to  meet  the  criticisms  of  opposing  counsel  or  engineers.  Your  com- 
mittee find  it  difficult  to  regard  as  serious  the  suggestion  to  make  at  the 
present  time  an  appointment  for  the  piupose  of  carr\*ing  out  proposals 
involving  the  e^q^enditure  of  a  large  amomit  of  money  which  cannot  l;e 
raised ;  involving  reductions  of  wages  which  even  now  can  barely  meet 
the  increased  cost  of  living  ;  involving  alterations  of  plant,  &c..  -nhich 
were  proposed  by  the  Electricity  Committee  itself,  but  held  over  by 
Council  till  after  the  war ;  and  involving  many  other  clianges  which  it 
may  never  be  possible  to  give  effect  to  in  the  future  altered  conditicns  c  f 
commercial  business."  The  Electricity  Supplj'  Ccmmittee  are  workirg 
under  very  serious  difficulties,  which,  indeed,  surround  all  e'.ectricily 
undertakings.  So  great  is  the  difficulty  of  prociu-ing  not  alone  ccal  but 
practically  every  other  necessar}'  material  in  adequate  quantities,  and  in 
face  of  growing  Government  restrictions,  that  the  question  which  is  now 
exercising  every  municipality  is,  whether,  or  to  what  extent,  the  supply 
of  electricity  can  be  maintained.  Y'our  Electricity  Ccmmittee  claim  to 
have  grasped  the  situation  fully  and  in  good  time.  Not  alone  has  the 
full  supply  been  maintained,  but,  unlike  many  other  cities,  the  Dublin 
arrangements  are  sufficiently  complete  to  enable  the  Coiporation  to 
guarantee  future  supply  without  curtailment,  if  present  conditions  be 
adhered  to.  It  is  open  to  your  committee  to  claim  that  the  leccm- 
mendations,  with  which  the  report  of  the  Inquirj'  Committee  closes,  is 
not  alone  entirely  out  of  place  at  the  present  time,  but  is  also  entirely  out 
of  order.  Wiile,  saying  this,  liowever,  they  do  not  wish  the  matter  to 
end  at  the  position  where  it  now  stands  ;  and  as  no  such  suggestion  as 
it  made  couhl  possibly  be  carried  out  at  tho  present,  and  as  there  is 
therefore  ample  time  for  further  consideration,  your  committee  i-ecom- 
mend  that  the  entire  report  be  now  referred  (for  the  first  time)  to  the 
Electricity  Supply  Committee  for  investigation  and  report,  the  references 
to  include  the  lieadings  not  reported  on  by  the  Special  Inquiry  Com- 
mittee ;  and  that  the  same  powers  of  investigation  bo  conferred  on  the 
Electricity  Committoo  which  were  conferred  upon  the  Special  Committee. 
At  the  Corporation  meeting  on  Monday  it  was  decided  to  hold  a  special 
meeting  for  the  purpose  of  considering  the  report  of  the  Special  Com- 
mittee. 

Edinburgh. — The  Electric  Lighting  Committee  will  not  insist  upon 
the  payment  of  the  minimum  rate  of  charge  by  consumori  wl.o  are 
on  active  aervice. 

Finchley. — A  re;,olut'on  fiom  the  East  Finehley  Ratepayer:;' 
As.'-,o-jiation  upon  the  aubject  of  electricity  chargea  ha'j  been  referred 
lo  the  Electricity  Committee. 

The  ttBHociation  desire  tho  abolition  of  the  minimum  electric  light 
ehargc,  and  that  tho  20  per  cent,  addition  recently  made  be  only  upon 
units  consumed.     They  also  ask  for  a  flat  rate  for  lighting  and  power. 

Hornsey. — The  Council  has  received  a  oommunioation  from  the 
Hackn<-y  (I^jndon)  B.C.,  asking  for  a  contribution  <if  ilOO  towards 
the  coHtK  of  (leferiding  an  action  brought  by  the  Cuh  Ijght  *:  Coke  Co. 
in  roHijcct  of  a  reduced  charge  made  for  electric  energy  sjpijlicd  for 
lighting  to  euHtomers  who  are  al8o  power  consumors,  it  being  alleged 
the  charge  constituted  an  undue  preference.  The  Electricity  Supply 
and  Finance  Committee  are  considering  the  matter. 

Ilford. — The  increase  of  consumers  during  September  Was  equiva- 
lent to  .'j'Kl  8  c.p.  lamps.  An  application  for  a  supply  to  a  new 
factory  haH  been  refus.^d,  ao  the  Electricity  Committee  is  unable  to 
take  any  action  at  i)rcs-nt. 

LInklng-up  In  South  Wales.  A  meeting  was  recently  held  at 
("ardill  ot  lln-  iiii«|i,i,.|s  ,,!  \\i-  electricity  HU|)]ily  undertakings  in 
fymth  WaliK  imd  .Mciujioulhshire  to  dis(Mis8  ])ropoBals  for  the 
linking  U|i  of  Ih-  generating  stiitions  within  the  area. 

Th'J  mcclinK  wim  convened  by  Mr.  \V.  A.  (Miamen.  chairman  of  (he 
joint  cmiiiilt.-e  ,.f  the  liicor|>oraled  Municipal  Electrical  Associat  i' n 
and  the  Itieoniornlerl  A^'«>ciatirln  f'f  Kleelrie  I'nwer  CompanioH.  After 
Mr.  Chiinien  hiid<xi>lnined  the  ohjectof  (he  m<«'ting,  it  was  reiKolved  that 
th«  commitl.-e  of  tin.  SoiiHi  VValex  district  xliould  consist  of  all  the  n'pie. 
sonUtivfiK  invited  tn  the  ini'eting.  Mr.  Arthur  Kllis.  city  e'ectrical  engi. 
n'wrofCnrdifT.  wnHr.|eele-|  rhninnan,  and  Mr.  Lewis  W.  Dixon  (manngii'g 
cngineorof  the  Merthyr  Klertrie  Traction  A  Lighting  Co.)  vice-ehniininn 
ond  hon.  ^eerelnn'.  Tli"  following  wem  elected  memlier"  of  a  sub- 
committee  :  W.  A.  Clmriie.i  (H.  Wa'cs  Klectrical  PowerDistrilmtion  Co.), 
.1.  W.  Uurr  (HwanM-n),  A.  Niclit.ls  Moom  (Ncttport).  (!.  II.  Tliomson 
(Noalh).  .T.  E.  Teasdel  (I'ontypridd).  .1.  M.  Bowman  (I'ortli),  and  .T.  ('. 
Howell,  o(   Uanelly  (reprewnliiig  tho   I'cintyiinol   Electric   Lighting  & 


Power  Co.).  Tho  secretary  was  instructed  to  write  tho  v'arious  autho- 
rities in  the  area  for  certain  information,  and  to  arrange  with  the  chair- 
man to  call  a  meeting  of  the  sub-committee  as  soon  as  tho  information 
is  obtained,  in  order  to  consider  further  steps. 

Liakiilg-up  in  Yorkshire. — 'J  he  city  electrical  engineer  of  York 
(Mr.  .T.  W.  Hame)  has  reported  on  th"  prop<  sal  to  hit  iroonnect  the 
electric  supply  midertakings  of  Y'urkshire,  .and  has  come  to  the  con- 
clusion that  it  will  be  of  no  advantage  to  Y''ork. 

Mr.  Hame  states  in  his  report  that,  following  the  Board  of  Trade's 
letter  to  electric  supply  undertakings  in  May,  attention  was  given  to 
"linkinc-up  "  supply  stations  and  a  joint  Committee  of  supply  authori- 
ties had  suggested  a  division  of  the  country  into  areas  of  supply.  Those 
areas  where  there  were  a  large  number  of  industrial  towns  with  power 
stations  close  together  were  kept  distinct  from  the  areas  which  were 
more  or  less  agricultural  where  the  towns  arc  further  apart.  York  was 
in  an  agricultural  area,  the  nearest  towns  where  there  were  supply  stations 
of  any  importance  being  Leeds,  Hull  and  Harrogate.  The  distance 
between  those  towns  was  such  that  the  cost  and  the  labour  involved  in 
carrying  out  a  "  linking-up  "  scheme  would  make  inter-comiection  im- 
practicable at  present.  The  power  supply  compaiiies  were  the  Y'orkshire 
Electric  Power  Distribution  and  the  I^Icctric  Power  Companies,  the  first- 
named  operating  down  as  far  as  Thirsk,  and  the  latter  having  mains  laid 
up  to  their  Selby  supply  area.  The  time  may  come  when  some  ad- 
vantage  might  be  gained  by  connecting  the  electric  supply  stations  of  the 
above  companies  through  York,  but  that  time  was  certainly  not  yet,  and 
the  only  way  in  which  "linking-up"  could  be  of  practical  interest  to 
Y'ork  at  present  or  in  the  near  future  was  the  transference  of  much  of  the 
power  generated  by  private  plant  in  the  city  and  district  to  the  Corpora- 
tion's central  supply  plant.  That  policy  was  being  adopted,  and  he  was 
in  communication  with  several  large  users  of  power  with  the  object  of 
getting  those  power  users  to  give  the  matter  their  consideration. 

Kendal. — Mr.  Pennington  has  been  appointed  chairman  of  the 
Electricity  Ccmmittee  for  the  ensuing  year. 

The  manager  has  been  instructed  to  procure  samples  of  electric  heating 
apparatus  for  advertisement. 

The  charge  for  electricity  for  power  purposes  to  consumers  of  8,000 
units  per  annum  and  upwards  has  been  fixed  at  a  flat  rate  of  I|d.  per 
unit. 

Salford. — The  Corporation  have  agreed  to  give  a  supply  of  electrical 
energy  to  the  Diatem  Fireproof  Construction  (Ltd.). 


TRACTION   NOTES. 


Birmingham.— Aid.  .Je]]lieott,  chainnau  of  the  Electric  Supply 
Committee,  explained  to  the  Council  on  Tuesday  the  position  of  his 
department. 

He  said  that  as  a  Committee  they  had  endeavoured,  not  Only  recently, 
but  for  a  long  time  past,  to  do  their  best  to  pi-event  a  stoppage  of  the 
tramcars  whenever  they  could.  They  had  tried  various  expedients  to 
meet  the  rcquirements  of  munition  works,  and  had  also  endeavoured 
to  get  a  fixed  time  for  the  tramcars  to  stop  ;  but  they  were  prevented  by  a 
certam  authority  from  carrying  out  their  suggestions.  He  was  hopeful 
that  by  the  end  of  this  ninntli  1  hoy  w  nuld  have  got  over  their  difficulties. 
Within  the  last  few  (i.i>  -  ihrn  |i,m|  l„rii  an  improvement  in  what  some 
people  would  probnlily  rail  tin  ii  lia.l  rrrnrcl.  and  when  they  got  new  plant 
installed  at  Nechells  llu-ir  (muhles  wmild  be  over.  He  would  not  oppose 
an  inquiry,  but  they  would  do  no  good  whatever  if  they  limited  them. 
selves  to  the  tram  stoppages. 

Mr.  Com iiRiDOE  moved  an  amendment  to  appoint  a  special  committee 
to  inquire  into  and  report  to  the  Council  on  the  failure  of  the  electrical 
department  to  supply  suHicient  current  fur  the  needs  of  the  city, 
the  members  of  such  eomniittee  to  be  appointed  by  the  General  Purjioses 
Committee. 
The  Lord  Mayor  ru'ed  the  amendment  out  of  order. 
Mr.  .James  moved  that  the  E'oetric  Supp'y  Committee  be  asked  to 
furni.sh  the  Counci'  with  a  summaiy  of  the  advice  which  their  engineer 
had  given  since  November.  1!)1I,  as  to  the  probab'c  necessity  for  increas- 
ing tho  generating  power  at  their  stations.  They  cou'd  not  a"ow  tho 
day  to  go  by  without  satisfying  the  public  that  they  vere  prepared  to 
make  some  inquiiy  into  the  very  .serious  state  of  things  which  had  arisen. 
He  based  the  case  for  iiuiuii'V  on  two  grounds  :  ( 1 )  'J'hat  there  could  be  no 
])ns.Hil)le  douht  as  to  the  inconvenience  the  public  had  sufTcrod  ;  and  (2) 
that  it  did  not  appear  to  him  they  wei-e  satisfied  that  inconvenience  was 
inevitable.  Tho  jmhlic  were  easting  aspersions  which  affected  the 
('ouucil,  particnlaiy  the  ('(mimiltee,  and  touched  officia's.  In  thoso 
circumstances  they  ought  not  (o  he  left  in  doubt  as  to  where  the  blame 
rested — if  there  were  any  blame.  Apart  from  the  UKmetary  loss  of  the 
tramways  department,  there  had  been  an  immen.se  loss  lo  the  jiublic  in 
lime  and  convenience,  whi'e  tliere  had  been  a  shortage  of  .supply  to 
factories.  Inquiry  should  Ik^  nladc^  as  to  what  had  been  going  <>n  during 
the  last  five  years',  whether  oflieials  had  given  (he  Con\mi(tee  any  advice 
as  t"  what  they  must  have  known.  an<l  how  far  it  was  acted  ujion,  or 
whe^^  tlie  responsibility  lay  fur  not  doing  so. 

Aid.  Clayton  Mked  the  Cciuiieil  to  bear  in  mind  that  at  veiy  short 
notice  tho  consumplicpM  of  electricity  had  gone  up  by  leaps  and  bounds, 
and  the  trams  hadsullered. 

The  CiiAiiiMAN  of  the  Tramways  Oommilteo  (Mr,  Harrison  Barrow) 
asked  what  guarantee  the  chairman  of  tho  Electric  Stipi'ly  Commitleo 
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could  givu  as  to  tho  power  nocossaiy  to  rim  tramcais  up  to  9.30  a.m.,  from 
12.30  p.m.  to  2.30  p.m.,  and  after  five  o'clock  in  the  evening.  That  was 
tho  very  lowest  thoy  should  arrange  for.  He  also  wislied  to  know  whether 
oxtonsivo  ivi-iaii-s  to  the  boilers  were  to  begin  at  Christmas,  whether  thuy 
would  last  for  several  weeks,  and,  if  so,  whothcu'  further  disturbance  of 
tramway  tratlio  was  likely.  Ho  should  like  to  tell  the  Council  of  the 
extremely  serious  losses  there  liad  been  to  the  tramways  department 
in  consequence  of  tho  failure  of  tho  Ekctric  Suiiply  Conunittee.  From 
Sept.  19  to  Dec.  2  last  tho  loss  in  revenue  amounted  to  t2li,l.;00,  and  there 
had  been  no  saving  in  cvpondituix).  I'ntil  conlidiMici^  w.is  fully  restored 
they  would  not  got  thoir  proper  rotum.  Thousands  of  people  had  t  ken 
railway  season  tickets,  and  until  those  tickets  expired  they  would  not 
go  back  to  the  trams. 

In  reply  Aid.  Jkphcott  said  ho  was  not  in  a  position  to  accept  the 
amendment,  but  he  was  prepared  to  promise  that  they  would  bring  up 
a  report  covering  at  any  rate  some  of  tho  things  brought  out  in  the  dis- 
cussion, so  that  the  Coimcil  might  fonn  a  clear  idea  of  the  difficulties  of 
the  Electric  Supply  Committee.  None  of  them  even  six  months  after 
the  war  broke  out  realised  the  seriousness  of  tho  situation.  Tho  Govm- 
ment  itself  did  not.  let  alone  smaller  people  in  the  provinces.  But  since 
they  understood  the  great  demands  for  power  they  had  increased  their 
output.  Whatever  mistakes  they  might  have  made,  he  did  not 
think  it  could  be  said  they  had  been  remiss  in  regard  to  the  provision  for 
power  punJoses.  As  to  the  tramway  services,  barring  accidents,  they 
believed  they  could  give  the  guarantee  Mr.  Harrison  Barrow  asked  for, 
except  that  he  could  not  give  a  promise  to  start  the  cars  at  night  much 
before  six  o'clock.  The  repairs  at  the  station  mentioned  would  cccui^y 
about  10  days,  but  the  Committee  thought  they  would  be  able  to  make 
arrangements  for  cariying  out  the  repairs  which  would  not  interfero 
with  the  running  of  the  trams.  Specially  skilled  men  had  been  engaged, 
and  they  wou'd  work  throughout  the  Christmas  holidays  from  tho 
moment  the  factories  closed  down  on  the  Saturday  night. 

The  amendment  was  carried  and  the  report  was  then  atlopted. 

Hull.— Women  tramcar  drivers  are  to  be  employed  by  the  Tram- 
va_\s  Committee. 

Ilford. — The  Tramway  Manager  has  reported  that  en  Oct.  21  a 
feeder  cable  broke  down,  and  on  iiivtstigaticn  a  length  of  over 
300  yds.  (between  the  power  station  and  Dunedin-road)  had  two 
serious  faults  and  a  number  of  minor  ones,  rendering  the  whole 
length  useless. 

At  the  same  time  it  was  found  that  a  considerable  amount  of  water  had 
leaked  into  tho  conduits  from  a  defective  water  pipe.  The  water  com- 
pany were  commiuiicated  with,  and  they  shut  off  the  leak.  The  feeder 
supplied  the  whole  of  the  Broadway  and  Ilford  Hill,  and  was  laid  in  1912, 
being  supplied  by  the  Standard  Cable  Co.,  a  German  firm.  The  Tram- 
ways Manager  made  temporary  arrangements  for  the  supply  of  current, 
but  as  the  cable  had  to  be  ro])laced  immediately  he  invited  tenders  from 
first  class  British  cable  manufacturers,  and  accepted  the  lowest  tender — ■ 
i.e.,  that  of  W.  T.  Henley's  Telegraph  Works  Co.— at  £138  for  440  yds. 
of  cable,  to  be  delivered  within  10  days. 

Leyton. — Increases  of  wages  made  to  the  employees  of  the  tram- 
ways department  are  estimated  to  cost  £1,100  per  year. 

London  County  Council. — At  last  week's?  meeting  the  Council 
authorised  the  Stores  and  Contracts  Committee  to  open  the  tenders 
received  on  Dec.  5  for  the  supply  of  traction  glow  lamj  s. 

The  Finance  Committee  submitted  a  supplemental  estimate  of  £7,000 
for  additional  stock  of  stores  in  the  tramways  department.  This 
increase  is  necessitated  by  the  prevailing  exceptional  conditions. 

Manchester.— The  Workmen  Special  Committee  have  refused  an 
application  of  the  electricians  and  wiremen  in  the  Tramways  De- 
partment to  be  paid  treble  time  for  work  on  Christmas  Day  and 
Ciood  Friday. 

Middlesbrough-Stockton  Tramways. — Att'  e  ijistancr  of  Middh  s- 
brough  Corporatii  n  a  conference  of  representatives  of  Middles- 
brough and  Stockton  Corporations  and  of  Thornaby  Urban  Council 
has  been  called  to  consider  the  proposed  purchase  of  the  electric 
tramway  system. 

North  London  Railway. — This  company  has  introduced  an  electric 
express  whiiii  completes  the  journey  between  Richmond  and  Broad- 
street  ia  33  minutes,  compared,  with  an  hour  in  the  steam  days. 

Woolwich. — The  doubling  of  the  tramway  track  in  Plumstcad- 
road  ill  a  m-itter  of  great  urgency,  but  the  General  Purposes  Com- 
mittee are  unable  to  recommend  a  departure  from  tho  Council'a 
previous  decision,  viz.,  not  to  conaent  to  the  doubling  of  tho  track 
unless  the  widening  of  tho  road  ia  first  carried  out.  The  Com- 
mittee is  of  opinion  that  the  jntsent  traffic  will  be  increased  rather 
than  diminished  iind  the  Couiieil  ])refer  that  the  Ministry  of  IMvuii- 
tioiii;  should  rxcTcise  their  litatutory  powerii. 


EMPIRE  NOTES. 


India.-  "  Indian  Engineering"  says  electric  lighting  and  electric 
fanii  aro  to  he  installed  at  the  Calcutta  Town  Hall  at  a  cost  of  £744. 

A  committee  appointed  by  tho  Government  of  Bengal  to  consider  the 
charges  made  for  the  supply  of  olcetrieal  energy  in  Calcutta  commcueed 

its  sittings  on    Nov.   8.     Mr.   .].   W.   Meares,  electrical  adviser  to  the 
Govornn-.eiit  of  li.diii,  is  a  iiirnilu-r  iif  the  committee. 


FOREIGN  NOTES. 


Chili,  -.'r'eiior  \'.  L.  Niu'iez  has  l.etn  authorised  to  utilise  the  waters 
of  the  river  Clhillan,  at  the  rate  of  5,000  litres  per  second,  for  the 
])roduetiGn  of  power  required  in  connection  with  the  electric  lighting 
of  the  town  of  Chilian. 

Norway. — Eleclric  Aulomcbiles. — It  is  reported  that  a  company 
is  to  be  formed  in  Christiauia  for  the  construction  of  electrical  auto- 
mobiles. These  are  expected  to  be  used  along  the  routes  of  the 
western  coast,  where  electric  power  is  available  and  where  tourist 
travel  hiis  dr'vrl.i|:ed  rapidly. 

Hailinii/  FJ'  rtnji,  iilinn. — ^hi  connection  with  the  electrification  of  the 
State  railway  tn  mi  ( 'hristiania  to  Drammen,  it  has  been  decided  that  the 
Government  will  ci-cot  its  own  power  station  at  Hakavik,  on  waterfalls 
acquired  about  two  years  ago.  The  estimated  cost  is  about  £600,000, 
including  generating  plant,  transmission  line,  rolling  stock,  &c.  Work 
is  to  be  commenced  at  once.  It  is  estimated  that  tho  power  station  will 
develop  17,200  h.p.,  but  at  the  beginning  it  is  mtended  to  instal  only 
three  4,500  H.r.  sets.  The  question  of  electrifying  other  Government 
roads  is  also  being  discu.sscd. 

Technical  Education  in  Russia.— In  comiection  with  the  scheme 
for  the  refoim  of  education  in  Russia  it  is  reported  that  the  Minister 
of  Education  has  decided  to  establish  II  new  higher  technical 
institutes  in  various  provincial  centres. 

Up  to  the  present  the  higher  technical  schools  exclusively  served  the 
capitals,  the  central  regions,  Transcaucasus  and  Western  Siberia.  The 
system  of  schools  will  now  be  extended  to  other  regions,  and  it  is  pro- 
I)osed  to  specialise  in  the  class  of  industry  proper  to  the  district.  At 
Vilna  there  will  be  two  sections,  one  for  engineering  and  the  other  for 
chemistry.  In  Eastern  Siberia  there  will  be  three  institutes — at  Irkutsk, 
Blagovyeschenak  and  Vladivostock.  The  total  of  higher  technical  schools 
will  be  35,  and  the  completion  of  the  programme  will  require  10  years. 


MISCELLANEOUS  NOTES. 


Australasia.  -'Ihe  '■  Austr.iliiui  Mmmg  Mand.iril  '  sm\s  Kootscray 
(Victoria)  Municipal  Tramways  Trust  has  secured  its  Order-iii- 
Couneil  permitting  it  to  construct  an  electric  tramway  in  the  district. 


1 

Enemy  Firms  Wound  Up. — The  Board  of  Trade  has  now  ordered 
the  winding  up  of  373  busines.'ses  controlled  by  alitn  enem'es. 

In  the  latest  list  is  included  the  Vincit  Company  (Ltd.),  Apollo  Works, 
21,  South-rd.,  New  Southgate,  London,  N.,  agents  for  the  sale  of  carbor- 
imdum  and  electric  machinery.  (Controller  :  Chas.  Eves,  Capel  House, 
62,  New  Broad-st..  E.C.) 

Claims  against  the  Quaralampen  Gesellsehaft  m.b.H.  (original  Quara 
Lamp  Co.).  62,  Red  Lion-st..  London,  W.C,  are  to  be  sent  by  Deo.  16  to 
the  Controller  :   Mr.  R.  W.  Brown.  12,  Old-sq.,  Lineohis-Inn.  W.C. 

Claims  against  Feld  Bros.  &  Co.  (Ltd.),  326,  Goswell-rd.,  London,  E.G., 
and  against  Turner  &  Burger,  149,  Farringdon-rd.,  London.  B.C.,  are  to 
be  sent  by  Jan.  6  to  the  Controller,  Mr.  J.  E.  Percival,  6,  Old  Jewiy',  E.C. 

Exports  to  China.— The  "  London  Gazette"  of  Dec.  1  contains  lists 
of  additions  to  and  removals  from  the  liet  of  firnv!  and  persona  in 
China  to  whom  goods  may  be  conaigned  from  the  United  Kingdom. 

London  Waste  Trade  Ambulance  Furd.— Mr.  A.  Jcseih,  n.ctd 
merchant  and  manufacturer,  has  started  a  movement  to  emulate 
the  example  of  the  Dewsbury  rag  merchants  in  providing  motor 
ambulances  for  the  British  Red  Cross  service,  and  he  has  offered 
to  subscribe  £500  for  the  same  pur];x)se  if  other  members  of  the 
London  waste  and  scrap  trades  will  subscj'ibe  £1,500  before  the  eiul 
of  the  year.  Chc({ues  are  to  be  made  payable  to  the  "  Waste  Trade 
Worldi"  and  contributions  may  be  sent  either  to  the  '"  W'aste  Trade 
World  "  38,  Shoe-lane,  E.C,  or  to  Mr.  Joseph,  Earl-street,  London- 
road,  Soutlnvark,  S.E. 

Match  Box  Covers. — While  it  ia  true  that  matches  are  dear  and 
scarce,  tluic  are  still  people  who  carry  them,  but  whether  they  buy 
them  or  ])ur!oin  t  lu  m  ia  anotl\er  matter.  Probably  the  safety  match 
is  more  in  \oguo  than  fornierly,  and  these,  of  course,  only  striki^  on 
the  box,  which  in  these  days  of  economy  and  general  "cutting 
tlown  "  is  none  too  sturdy  for  striking  operations.  Messrs.  Jlosscs  & 
Mitchell  aro  help'ng  to  strcngtlnu  the  safety  matchbox  by  issuing  a 
neat  metal  cover  with  white  xylonite  coating,  bearing  the  company  a 
trade  mark  and  names  of  their  chief  specialities  in  insulating  libro 
and  materials.  There  ia  a,  limited  supply  of  these  rovers  available, 
and  applications  for  them  to  122-124,  Goldenlan'-,  London,  E.C, 
will,  we  understand,  be  treated  in  strict  rotation-  ««    > 
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South  Wales  Coal  Mines.— On  Nov.  29  His  Majesty  in  Coumil 
ordered  the  iuseitiou  of  the  followiug  clauses  in  the  Defence  of  tlic 
Realm  (Consolidation)  Regulations,  1914  :  — 

After  Regulation  9  G  ; 

1.  The  Board  of  Trade  may  by  Order  ajj^ly  tliis  regidation  cither 
generally  to  all  coal  mines  or  to  coal  mines  in  any  .specified  area,  or  to  any 
special  coalfields  or  in  any  special  coal  mine. 

2.  Any  coal  mines  to  which  this  regulation  applies  shall,  by  vutae  of 
such  Board  of  Trade  Order,  pass  into  the  possession  of  the  Board  of 


Trade  as  from  the  date  of  such  Order  or  any  hUer  dalo  mentioned  therein, 
and  the  managers  and  other  officers  shall  comply  with  the  directions  of 
the  Board  of  Trade  as  to  the  management  and  utes  of  the  mines. 

.3.  The  possession  by  the  Board  of  TVade  shall  not  affect  the  liability 
of  the  owner,  agent  or  manager  ur.der  the  Coal  Mines  Act,  1911.  or  any 
Act  amending  the  same. 


Since  the  issue  of  the  above  amendments  the  South  Wales  coalfield  has 
been  placed  under  Stata  control,  and  the  men's  domanc's  for  increased 
wages  have  been  conceded. 


illllllllllilllllllllllllllillllllllllllllllllllillllllllllllllllllllll 


TENDERS    INVITED. 


Electrie  Bell  Wiring  Materials. 

The  CoMMissiONEES  OF  H.M.  Works,  &e-.,  are  prepared  to 
receive  tenders  for  the  supply  of  Materials  for  Electric  Bell 
Wiring.  Forms  of  tender,  conditions  of  contract,  &o.,  from  the 
Controller  of  Supplies,  King  Charles-street,  Westminster,  .S.W., 
and  tenders  (by  11  a.m.  of  Dec.  18)  to  the  Secretary.  H.M.  Office 
of  \N'ork:;,  Storey's  Gate,  London,  S.W.  See  also  an  adrertisemeiil. 

Steam  Turbines,  Alternators,  Condensing  Plant,  &c. 

SrxDKKL.\>"D  Corporaticn  invite  tenders  for  the  installation 
of  a  Steam  Turbine,  .\lternator  and  Condensing  Plant  at  their 
Hylton-road  electricity  works.  Specification  and  forms  of 
tender  may  be  obtained  from  the  general  manager,  Mr.  Alfred 
S.  Blackman,  and  tenders,  addiessed  to  the  Chairman  of  the 
Electricity  Committee,  Town  Hall,  Sunderland,  must  be  deli- 
vered at  the  office  of  the  town  clerk,  JIi-.  Henry  Craven,  Town 
Hall,  Sunderland,  by  first  post  Saturday,  Dee.  9. 

DvRBAN  Corporation  want  tenders  by  11  a.m.  Jan.  3  for  a 
3,000  kw.    Steam    Turbo-alternator    and    Condensing    Plant. 
Sijccification  (No.  S.238)  from  Borough  Electrical  Engineer. 
Telegraph  and  Telephone  Material. 

Iiiidci-  ,uc  iciiuirtd  liy  D(c.  13  for  the  supply  and  delivery  to 
\h'-  Pi.stma^ter-Gkxkr.m.'s  Dept.,  State  of  Queensland,  of 
Caps  and  Uimps  for  Switchboard  (schedule  388),  Coven  d  Wire 
(whsdule  393),  and  Binders,  Sleeves  and  Tajics  (schedule  398)  ; 
and  by  -Jan.  10  for  Cords  (.store  schedule  389),  Switchboard  Parts 
and  aeccsgories  (schedule  392),  Measuring  Instruments  (schedule 
.■{9tj),  and  Telegraj  h  Instruments  (schedule  397).  Tender 
forms,  Bijecification,  &c.,  from  the  Commonwealth  Ofiic- s,  72, 
Victoria-street,  London,  S.W. 

Tenders  are  invite<l  up  to  Dec.  22  for  the  supply  to  the 
Australian  Commonweai,th  Postmaster-General's  Dept., 
State  of  W.  Australia,  at  the  Telegraph  Office,  Kuela,  of  340 
Accumulators,  with  associated  apparatus,  as  per  schedule  No.  492, 

The  Deputy  Postmafitcr-General,  Melbourne,  requires  tenders 
by  3  p.m.  Dec.  12  for  Hapi)ly  of  about  32CJ  tons  of  Ammonium 
Chloride  during  the  five  years  succeeding  Jvine  30  next  for  the 
ACSTBAI.IAN  Commonwealth  Postmaster-General's  Dc|jt. 
(.Schedule  Xo.  1,375.)  Specifications  from  the  Deimty  Post- 
iniiiter.(;cneral,  Melbourne. 
Telephone  Exchange. 

Tcu'lf-rM  .ire  required  by  Dec.  14  by  (he  Itam.v.n  jVIimmkv 
of  t'riii.if  Works  for  the  Constniction  of  a  Telephone  Ex- 
change .11  Rome  at  a  cost  of  about  £(^,350. 

Motor-Generator,  &c. 

1)im:i<in  (.\.JC.)  Council  require  t«'nderH  by  .5  p.m.  .Ian.  24 
for  the   supply  of  a  Motor-Generator,  with   Accessories  and 
S|uircH.     Spi-cifiiali(,n  may  be  seen  at  the   office   of  the  Ci(y 
Elect  rical  Kiigincer. 
Motors,  &c. 

'Art  Town  (S.  Africa)  CorjKirutitn  re(|uirc  tendors  by  noon 
.bin    r,  f<ir  supply  of   Klectrie   Motors  and   Starting    I'ancJM. 
S|,iciliijilir  II,  iVr.,  from  tlio  Eleclrieity  Deparlnienl. 
Electrical  Fittings,  &c. 

Wr.nt  Ham  ('UardiauH  iei|uirc  lenders  by  10  a.m.  Dee.  21  for 
ihrre  monllix'  supply  of  Kleelrical  FittlngM,  Oils,  &e.     FoniiK 
iif    (' nd«T.    /.<■.,    (r.iin    •'       '  1. -1       I'liionroad,     I  •■• '•  ti  '■  ■  c 
bud.. II,  N  Iv 
Electricity  Supply  Concessloo 

hUlfiniim  oj  Tiitif.  'Hil  limi;  (ni  Bending  in  lenilcrn  for  tkue- 
rating  and  .'~>uppl\  iiig  Kleelrical  Kneri^y  for  Lighting  and  Power 
III  St.  OcoJiuE  (Grcnadji)  and  its  iiuburbs  m  extended  to  Dee.  31. 
I'ltrtlctilftrs  from  Colonial .S<'^retBr/,fi^**^lula(British^\',  TndicB). 


Tramcar  Materials,  &c. 

London  County  Council  require  tenders  by  1  p.m.  Dee.  19 
for  supply  of  325  tons  of  Rolled  Steel  Bar  for  magnetic  brake 
shoes.  Forms  of  tender  from  the  Chief  Officer,  L.C.C.  Train; 
ways,  62,  Finsbury-pavement,  E.C. 

Johannesburg  Corporation  require  tenders  by  noon  Jan.  3 
for  Iron  Axles  and  Bushes  (contract  163).  Specifications,  &c., 
from  the  Municipal  Offices  (Room  53). 
Conduit. 

Warrington  Electricity  and  Tramways  Committee  require 
lenders  by  noon  Dec.  12  for  12  months'  supply  of  Earthenware 
Conduit.     Specifications  from    Borough   Ekctrical   and  Trani- 
ways  Engineer. 
Pressure  Regulators. 

Johannesburg  Corporation  require  tenders  by  noon  Dee.  20 
for  Automatic  Pressure  Regulators  for  a.c.  Turbo -generators. 
Specification  from  Municipal  Offices  (Room  53),  Johannesburg. 
Electric  Crane  and  Coal  Transporter  Plant. 

Tlie  N.S.W.  Railway  and  Tr.ajiiway  Department  require 
tenders  by  Jan.  3  for  a  uO-ton  Electric  Overhead  Travelling 
Crane  for  Zarra-street  power  house,  Ne^'castle  (N.S.W.). 
Specification  (No.  474)  from  the  Electrical  Enghieer,  61,  Himt«r- 
street,  S\'dney. 

Tenders  iiro  invited  for  the  supply,  delivery  and  erection  in 
Melbourne,  of  a  Coal  Transporter  Plant  of  the  travelling  tower 
type  and  electrically  operated.  Tender  form  with  specification 
can  be  obtained  from  the  agents  for  the  Melbourne  City  Council, 
Messns.  McBwraith,  McEacharn  &  Co.  Ppty.  (Ltd.),  Billiter- 
sciuarc-buildings,  London,  E.C.     Tenders  by  noon  Dec.  11. 


TENDERS  RECEIVED  AND  ACCEPTED 


Chksiia.m.  'Ilir  (  <,inirii  li,  .  .  .pi ,  ,1  I  hi-  toiilcr  nil  li  ■  (lusli.-im 
Ekctru-   Light  &    Powc^r  (_'o.   ior   wiring   iW  Cuuncil  offices. 

Luton. — The  Comicil  has  accepted  the  tender  of  the  Britiuh 
Vacuum  Cleaner  Co.  for  flue  cleaning  suction  plant  at  £280. 

Salford. — The  Corporation  has  accepted  the  tender  of  J.  Lomax 
Kendal  &  Co.  (at  £1 10)  for  wiring  the  tramways  dejiot  at  Broughton  ; 
and  that  of  Mossay  &  Co.  (at  £795)  for  an  "  Orwell  "  two-ton  elec- 
trically-driven tipping  wMgon,  fitted  with  electrical  tipping  gear. 

Woolwich  (London). — The  l?orough  Coiineil  has  accepted  the 
tender  of  the  Rcea  Koturbo  Mfg.  Co.  (at  £73.  lOs.)  for  a  G,t)00  gal. 
pump  for  tho  electricity  works. 

Commonwealth  Contracts.- The  following  tenders  have  been 
accepted  bv  the  Auslialian  Government  Departments; — 

J'whnafsler-Ociimd's  Oe.pl..  MeHjourne.. — J.  Bartram  &  Son,  8,000  clips 
for  watcrpipc  earth  connections,  lid,  each  ;  Mclbourno  Pottery  Co.,  2,000 
cMirtheiiwnie  conduits,  Is.  lOJd.  each  :  .WO  ditto,  2.^.  3Jd.  each. 

I'o/iliiui«t(r-Ge.ncraV.'<  Ikpl.,  .S'//(/h(//.— 'T.  K.  Steancs,  oil  engine  and 
genciHtor.  £138.  fls.  .^^l.  ;  swilchbouni,  £249.  1 8s.  Id.  ;  ;!30  accumulators. 
5o  amiiorehour,  £310.  lis.  ;  seven  accumulators,  80  amiwro-hour, 
£t8.  1:1k.  Sd.,  for  Wagga  Wiigga  tc-Icgraph  office.  P.  Price  &  Co.,  cable 
bearers  for  manholes.  H*.  cm  li  :  »iid  IStl  ditto,  12».  each.  Jas.  Patoii 
&  Co.,  0,000  plugs,  Ib.  (id.  (ii.li.      Hrilish  Insulated  &  Holsby  Cables, 


12  &  miles  cable,  £l,firil)  ]«n-  mile. 

l),,„rl,wi>lolll<mie.\thir^.M,lh 

litrhtiiiK  plMiil.  .N..rlli  \\<-n\  (\  i,  t,, 

N.Z.  Government  Contracts, 
accepted  by  tlioiN./.  I'liblie  Sci  \ 


iiriir.     Siilhci-lnnd  &  Ashman, e'ootrio 
in),  qiHinintiiio  station,  £420.  ll)p. 

Ilie   follo«iiig  tenders   have   been 
ice  Stores  T<>iuler  Hoard 


L>l\llencl^  4  HnnNcin  Hie 
A.  D.  Riloy  &  Co..  li  I""' 
tlnmeh's  »oWer,  £304. 


Co.,  :t."i(IO  vulcanite  earpicic 


I  t  ;     ,l< 


.,  £47. 
&  Co. 


7h.  lid. 
,  3  tone 
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FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND   REPORTS. 


CALLESDERS  SHiRE  &  INVESTMENT  CO.  (LTD.)  -Tlio  ;iL«uuiits  ful- 
ling ^oar  ondocl  Aui;.  31  show  an  avaiUiblo  sum,  after  piovkliiig  for  do- 
liiMturo  stook  mtoit-st,  &c.,  and  inchuling  £3,010  brought  foi-ward,  of 
tll.2lt2,  oumpau-d  with  £10,870  in  the  previous  year.  Tlio  directors 
III  iimmcnd  a  further  dividend  of  2i  per  cent.,  making  5  per  cent,  for 
1  h''  year,  the  same  as  for  eaeU  of  tlio  two  ptvceding  years,  and  propo.Mi 
('1  transfer  t.')illl  to  ri'-ervr,  leaving  £-1.17.')  to  bo  carried  forward. 

CASTNER-KELLNER  ALKALI  CO.  (LTO.)— The  chairman  (Mr.  G.  W. 
Balfour)  stated  at  tlie  meeting  last  week  that,  apart  from  the  question  of 
excBSS  protits  tax,  the  profits  of  the  yeai  enil'd  Si-jitcniln  i  li-t  ixeeeded 
those  of  the  previous  year  by  about  iKio.ooii.  In  []<■■-,■  nn  uiii-taiHes 
the  auditors  had  expressed  the  opimo:!  that  iIh  .IiiviI,.i>  huuM  lie 
warranted  in  i'ecoramen4iiig  the  pa}-ment  of  a  final  dividend  of  13  per 
cent.,  making,  with  the  interim  dividend,  i2  per  cent,  for  the  year.  The 
ta.K  on  CXC2SS  profits  had  been  in  <->peration  for  two  years,  but  they  were 
(luito  unable  to  csiimalr  wlial  the  r.MiiM.i'.y-.  liability  would  be.  Their 
ease  was  a  soni'-v.  li.ii  mi  ,uli;ir  "in-  uv,  imj  t.i  iIk  (act  that  they  had  ex- 
pended very  lar>;<'  racial  miiii~  lo  i  \t.  ihlin;  tlirir  plant  in  the  period 
immediately  pi-^'ceiling  the  outbreak  of  war.  The  increased  profits  v.cre 
in  consideraljle  measure  due  to  these  extensions,  and  would  have  accrued 
to  them  equally  in  times  of  peace.  The  greater  part  of  the  company's 
output  was  now  devoted  to  supplymg  the  Govenm  '■  it  .■,  Mli  materials 
required  for  the  war.  The  problem  of  finding  tin  n' .  -  uy  labour 
becim?  more  and  more  insistent.  The  directors  had  \v<[f,  I  i  hat  the  very 
generous  bonus  enjoyed  by  their  employes  would  have  saved  them  from 
labour  troubles,  but  they  had  not  found  it  to  be  so,  and  they  felt  that  the 
system  under  which  the  bonus  was  now  jjaid  might  ultimately  require 
reconsideration.  Ho  was  e5nfideat  that  the  alliance  with  Messrs. 
Bruiuer,  Mond  &  Co.  would  justify  itself  more  and  more  as  time  went  on, 
and  that  it  would  prove  a  source  of  strength  to  the  chemical  industi-y 
of  this  countr''. 

CLEVELAND  TRUST  (LTD.) — At  the  recent  meeting  the  chairman  (Mr. 
W.  H.  Hust'er)  said  they  were  especially  hit  by  the  war  conditions  in 
connection  with  their  electric  light  imdertaking  at  iSaltburn-by-the-Sea. 
He  was  afraid  there  was  no  possibility  of  improvement  :.o  long  as  the 
present  lighting  restrictions  and  the  greatlyincreasingcost  of  fuel  oil  last. 
So  far,  thedirectors  had  not  thought  it  advisable  to  meet  the  position  by 
increasing  the  price  of  current  to  consumers  in  the  special  circumstances 
obtaining  in  Saltburn.  They  had  confidence  that  their  electrical 
undertaking  would  give  them  a  fair  return  as  soon  as  the  lighting  re- 
s  trictions  were  removed. 

DELAEOLE  ELECTRIC  LIGHTING  &  SUPPLY  CO.  (LTD.)— At  the 
recent  annual  meeting  it  vas  reported  that  tlio  smaller  income  was  duo 
to  the  absence  of  street  ligltting.  T'he  company  h?>d  entered  into  a 
contract  with  thi^  Parish  Counril  to  light  the  streets,  and  it  was  not  their 
fault  that  that  was  not  being  carried  out. 

ELECTRICAL  SECURITIES  TRUST  iLTD.)— The  rcp:jrt  for  the  year 
cr.ded  Nov.  14  .states  that,  after  charging  all  expenfos  ard  the  interest 
(life  and  accrued  on  the  debentures,  there  was  a  loss  of  £5ft4.  No  credit 
has  been  taken  in  the  accounts  for  interests  or  dividends  which  may  have 
accrued  and  which  have  not  been  paid  within  the  period.  The  directors 
regret  that  they  have  ber^n  unable  to  dispose  of  any  of  the  investments 
he'd  by  the  trust  during  the  year,  but  out  of  cash  in  hai.d  the  trustees, 
on  Dee.  23.  191.5,  made  a  further  distribution  of .")  per  mil .  on  tlie  dcben- 
luirs. 

FELLOWS  MAGNETO  CO.  (LTD.)— At  the  recent  statutory  meeting  the 
(Jhairraan  (Mr.  Douglas  Fellows)  said  that  the  whole  of  their  available 
factory  spacj  was  fully  occupied,  but  there  had  been  delays  in  procuring 
ironwork  and  machines.  Mr.  AUeyn,  who  gave  particulars  of  the  finan- 
cial position,  said  that  they  had  received  applicatioiis  for  about  38,0CO 
shares,  lra\  iiiL'  mer  li.dtiu  .«hares  for  sub.scjiption. 

INTERNATIONAL  LIGHT  &  POWER  CO  —The  report  for  the  year  ended 
.June  30  shows  that,  after  {.aymcnt  of  debenture  inteiv!-!  and  London  and 
Canadian  administration  charges,  ard  setting  aside-  ,lL',.J(tt  as  p  sjeeial 
reserve,  the  net  profit  is  £7,994,  to  wliich  is  added  £1,S31  bicught  forward, 
making  £9,820.  During  the  year  U  per  cent. has  been  paid  on  the  0  per 
cent,  cumulative  preference  shares"  absorbing  £3,082  and  the  balance 
(£0.7 1 1)  will  bo  carried  forward. 

REUTERS  TELEGRAM  CO.  (LTD.).---.\t  a.,  csl  raordinary  mectinglas'' 
Mt;ek  til.'  >chcnie  fo,  ( laM.sferrint;  I  In  uud..  rlakii'L'  to  new  pr'oprie!ors  was 
unamimously  aijjnoscd.  Thesehcn.e  provides  lluUcach  holdtrof  a  £lO 
share  shall  receive  £11  in  cash.  The  purcharers  are  the  Hon.  Mark 
Napier,  Jjonl  (Jlonconncr,  Viscount  Teel  and  tho  RU'M  H""-  ^"'  I-  f>- 
Jameson,  and  it  was  stated  that  the  shareholders  mi^lVl  ^^^(  a:  mcd  that 
Reuters  Agency  uou'd  be  .safe  in  their  ha-.ds,  and  thai  n  Lnii  h  .  liaiae. 
ter,  impartiality  a  i.l  independence  were  a>sured.  -lli.-  ,Imiiiii  i  i  nf  thr 
company  (the  Ilo„.  Mark  Napier)  was  .in  -eat.  but  Mr.  Williams  presided 
over  tho  ineetiiin  and  ;j,avc  an  esplanal  inn  of  tho  ^rheme. 

SYK  W.  0.  ARMSTRONG,  WHITWORTH  &  CO.  (LTD.)— The  renort  for 
th"   rear    ISl.i  .«fa(e=i   that  after  deducting   depreciation    and   adding 


i::!:U,U3!)  l)roLe.;hl  forward,  the  balauee  is  £I.IS0,387,  which  is  reduced 
to  £1,080,387  by  tho  transfer  of  £100,000  to  general  reserve.  The  pre- 
fcr.^noa  share  dividends  and  dividends  on  tho  ordinary  shares,  amomiting 
to  Is.  per  share  (less  tax)  and  Is.  8d.  per  share  (tax  free),  have  already 
been  paid  for  191.'),  leaving  £401,387  to  be  carried  forward.  The  ques- 
tion of  special  taxation  has  not  been  .settled. 

WELSBACH  LIGHT  CO.  (LTO.)— Meetings  of  the  41  per  cent,  deben- 
liiiv  stockholders  and  ordinary  shareholders  were  held" last  week  to  con- 
sider the  proposed  scheme  of  arrangement  and  also  the  provisional 
agr.'rme  it  nit  -red  jutu  under  the  authority  of  the  Board  of  Trade  with 
the  I).  iiItIm  I  iasgluhlicht  (A.  G.)  for  the  complete  purchase  of  their  share 
and  drill  It  111.  -luck  interest  and  for  the  sale  of  the  Welsbaeh  Company's 
largi-  asset  in  Austria.  Mr.  .J.  R.  Vates,  Chairman  of  the  company,  pre- 
sirl"d  and  explained  the  [noposals  which  were  ultimately  approved. 


NEW  COMPANIES,  MORTGAGES  &  CHARGES. 

— -♦• — 

NEW  COMPANIES. 

CANADIAN  CAR  &  FOUNDRY  CO.  (ENGLAND)  (LTD.)  (1-15,192.)— 
Reg.  Oct.  31,  capital  £2.1,000  in  £1  sliares,  to  carry  on  the  business  of 
dealers  in  railway,  tramway  and  other  carriages,  trucks,  locomotives  and 
rolling  stock,  engineers,  founders,  &c.  Private  company.  Fust 
d  rei  tors  are  W.  F.  Angus,  R.  W.  Blackwcll,  W.  W.  Butler,  G.  Condon, 
the  Hon.  Nathaniel  Curry,  A.  E.  Messer,  A.  E.  NiehoUs  and  F.  A.  Skelton_ 
FRi'S  (LONDON)  (LTD.)  (145,307).— Reg.  Nov.  13,  capital  £5,000  in 
£1  shares,  to  carry  on  the  business  of  mechanical  and  electrical  engineers, 
founders,  machinists,  metallurgists,  hardware  merchants,  &c.,  and  to 
adopt  an  agreement  with  A.  P.  Schove.  Private  company.  First 
directors  are  A.  P.  Schove  and  C.  Howell  (life  directors).  Reg.  office  ; 
46,  UpiJer  Thames-street,  E.G. 

GENERAL  lENGINEERING  AND  EXPORT  CO.  (LTD.)  (145,240)— Reg- 
Nov.  7,  capital  £5,000  in  £1  shares,  to  carry  on  the  business  of  general 
merchants,  engineers,  contractors,  brokers,  commission  agents,  manu- 
fdctm-ers  of  mechanical  and  electrical  plant,  &e.     Private  company. 

JOHN  MOUNTFORD  &  CO.  (LTD.)  (145,193.)— Reg,  Oct.  31,  capital 
£5.000  ui  £1  shares,  to  take  over  the  business  of  engineers  carried  on  by 
Fred,  Harry  and  EtHe  ilouatford  as  .John  Mounti'ord  &  Co.,  and  to  carry 
on  the  business  of  mechanical  and  electrical  engineers,  tool  makers,  &c. 
Private  company.  First  directors  ai-e  Miss  Etfie  Jlomitford,  F.  B. 
MountfordanilH.  Jlouiitlord.     Reg.  office,  2-4,  Huhae-st, Manchester. 

TEMPLEBOROCGH  ROLLING  MILLS  (LTD.)  (145,321).— Reg.  Nov.  16 
capilal  £1110  in  £1  shares,  to  carry  on  the  busmess  of  steel  makers,  cou- 
vori/crs  and  roliiers,  rollers,  forgers  and  tilters,  ironmasters,  electrical 
engineers,  meta'.lui-gisl-,  &v.  Private  company.  First  directors  are 
H.  Steel  (representing  Steel,  Peeoh  &  Tozer),  H.  G.  Else- (representing 
Wm.  Cooke  &  Co.),  and  H.  Smith  (representing  E.  &  A.  Smith  &  Co.), 
among  v/hich  three  firms  or  their  nominees  the  whole  of  the  original 
capital  is  to  be  issued. 

TOWNMEAD  ENGINEERING  WORKS  (LTD.)  (145,228)— Reg.  Nov.  4, 
capital  £50,000  m  £10  shares,  to  take  o\er  the  business  carried  on  as  the 
Townmead  Engineering  Works,  and  to  carry  on  the  business  of  mecha- 
nical and  electrical  engineers,  fomiders,  &c.  Private  company.  First 
directors  are  H.  J.  Buekmaster,  J.  W.  .Jenkins  and  T.  H.  Nelson.  Sec- 
retary :   H.  Birch.     Be;',  office  :  25,  \*ictoria-strcet,  S.W. 

WOLF  SAFETY  LAMP  CO.  (WM.  MAURICE)  (LTD.)  (145,428).-  Rcl;- 
Nov.  30,  capital  £0,000  in  2,000  prcfcniil  shares  of  £1  each  and  80.000 
ordinary  shares  of  Is.  each,  to  acquire  llic  busin?3S  of  th?.  Wolt  Safety- 
Lamp  Co.,  and  to  carry  on  the  business  of  mantifacturcrs  of  and  dealers 
in  lamps  of  all  kinds,  manufacturers  of,  agents  for  and  dealers  in  accumu- 
lators and  other  basus  for  incandescent  electric  lamps,  electric  lamp 
fi'itiiigs,  electrodes,  batteries,  electrical  plant,  &c.  Private  company. 
W.  Mam'iceis  permanent  governing  and  managing  director  and  chairman, 
lieg.  office  :   Star  Works,  Boston-street,  .Shcfiicld. 

WOODS  GILBERT  (BRITISH)  hAIL  GRINDING  Ss  MILLING  CO.  (LTD.) 
(145,417).— Reg.  Nov.  29,  capital  £l'.l,000  in  £1  hsares  (5,000  10  ]>er  cent. 
cumulative  preference),  to  take  over  the  business  and  undertaking  and 
all  or  any  of  the  assets,  coiilraits  ami  liabilities  in  Great  Britain  or  else- 
where of  Woods-Gilbert  Hail  Planer  Co.  (Ltd.)  (incorporated  in  X'ictoria, 
.\ustralia),  and  to  carry  on  the  busiiie.ss  of  contractors,  e'ectrical  aid 
iiieclianical  engineers,  patentees  and  mannfaeturc  s  of  rail  giinding, 
milling  and  jilaiiing  inachiilcs,  loul  make  a,  &c.  Private  company. 
Ji'irst  directors  .iir  the  Hon.  Sir  .John  Ta\erncr,  K.C..VI.G.,  J.  Cameron 
and  n.  M.  Collins,  who  may  hold  office  until  1919  unless  previously  re- 
moved therefrom  with  Iho  consent  of  the  Woe  ds-Oilbcrt  Rail  Planer  Co,, 
of  Melbuuriic. 

MORTGAGES  AND  CHARGES. 

CUTTING  BROS.  (LTD.)— Issue  on  Nov.  10.  PlIO.  ot  £1.550  debentures, 
part  of  scries  of  w  hicll  part  iculars  ha\  e  already  been  filed. 

WAKELINS  (LTD.)— .Mi.'iuorandum  of  deposit  dated  Nov.  17,  1916. 
charged  on  monoVs  payable  under  certain  contracts,  to  scc'uj'e  all  mblioy^ 
fiuo  oV  to  become  due  from  irilupa'ft'y  to  London  &  Soiith  WesfeVn  Bank- 
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CITY  NOTES. 

MSMOBANDA  (Dec.  6). — Bank  rate  6  per  cent,  (since  July  13,  1916). 
CoQ!-cjb,  54}.  Consols  Pay  Day,  Jan.  4.  Stocks  and  Shares  Ticket  Bays, 
De<-.  13&28.     Pay  Days,  bee.  i4&  29.     Price  of  Silver,  36Jd. 

ADELAIDE  ELECTRIC  SUPPLY  CO.  (LTD.)— The  directors  have  de- 
clared a  tinal  dividend  of  o  per  cent.,  making  10  per  cent,  for  the  yciiv- 
together  with  a  bonus  of  2  per  cent,  (both  tax  free)  on  the  ordinary 
shares  in  r.'spect  of  Ihe  financial  year  ended  Aug.  31. 

CHLORIDE  ELECTRICAL  STORAGE  CO.  (LTD.) — An  interim  dividead  of 
l.s.  per  share  (tax  fn?L)  has  bern  declared  on  the  ordinanr  shares. 

COUPANIEi  STRUCK  OFF  THE  REGISTER. — The  foUowmg  were  struck 
off  the  Register  of  Joint  Stock  Companies  on  Nov.  17  : — 

Aetou  Lamp  Co.,  Co-operative  Traction  Co.,  De  Laval  Ignition  Co., 
Flexibk-  Transmission  Gears,  New  Motive  Power,  Superheated  Steam  En- 
gine &  Cer-crator  Synd.,  Telephone  Duplicating  Recorder  Co.,  Thermo- 
Insulation  &  Engineers  Supply  Co. 

MACKAY  COMPAKIES. — The  regular  quarterly  dividend  of  1  per  cent- 
on  the  preferred  shares  and  the  regular  quarterly  dividend  of  1^  per  cent. 
on  the  common  shares  in  the  ilackay  Companies  will  be  paid  on  Jan.  2, 
1917.  to  shareholders  of  record  as  they  appear  at  the  close  of  businets  on 
the9thin-t. 

UNITED  ELECTRIC  TRAMWAYS  OF  MONTEVIDEO  (LTD.)— An  interim 
dividend  on  the  prefere^icc  shares  for  the  half-year  to  Sept.  30  last,  at 
rate  of  6  per  cent,  per  annum  (less  tax)  has  been  declared,  but  there  will 
lx»  no  interim  dividend  on  the  ordinary  shares. 

WB8TEES  TELEGRAPH  CO.  (LTD.)— The  directors  have  declared  the 
first  quarterly  interim  dividend  of  3s.  per  share  (tax  free)  for  the  year 
ending  June  30,  1917,  being  at  the  rate  of  6  per  cent,  per  annum.  The 
transferbook-s  will  be  closed  from  Dec.  13  to  19inclusive,  and  the  dividend 
will  be  navablc  on  the  20th  inst.  to  shareholders  registered  on  Dec.  1.'. 


ELECTRICAL  COMPANIES'  SHARE  USt^Coniinued, 


UETAL  PRICES. 

Messrs.  J.  B.  Carnham  &  Sons,  132,  UpperThames-street. London,  E.G.,  quote  i 
date  Dec.  fc.  the  following  as  the  present  basis  prices  of — 


:idei 


New  Metals.  Per  lb. 

Solid  Drawn  Brass  Tubes lE^d. 

Solid  Drawn  Copper  Tubes 22jd. 

Brazed  Copper  Tubes   22Jd. 

Brazed  Brass  Tubes 20Jd. 

Brass  Wire   17Jd. 

CopperWire 22d.  [ 

Rolled  Brass 17|d.  ; 

Brass  Sheets 17td. 

Per  ton. 

Copper  Sheets   £1 89    0    0 

Spelter 58    0    0 


Per  ton 

English  I^ad Nominal. 

Antimony   Nominal. 

Old  Metals.  Per  ton 

Clean  Copper  Scrap £135    0    0 

Clean  Brass  Scrap     76    0    0 

Bra.'if.ry  Copper  Scrap  ...     110    0    0 

Old  Lead  27  10    0 

Old  ?inc 42    0    0 

Hollow  Pewter 130    0    0 

Black  Pewter  90    0    o 

Gun  Metal 105    0    0 


Mr.  A.  Joseph,  Earl-street.  London-road, Southwaik. London, S.E.,  quotes  underdate 
Dt;.  5,  the  following  approximate  prices  of  Scrap  Metals:  — 


Per  ton. 

Aluminium  Cuttings £110    0    0 

Scrap  Brass 76    0    0 

Clean  Copper 130    0    0 

Brajiery  Copper IDS    0    0 

Cun  Metal 105    0    0 


Per  ton. 

Old  Lead £29  10    0 

Tea  L?ad 26  10    o 

Old  Zinc 45    0    o 

Hollow  Pewter 140    0    Q 

Shaped  Black  Pewter 100    0    o 


Mr.  Josephcansupplysolder  at  the 'oilowinf;  prices  per  ton  :  Plumber's  Solder  (in  ba 
or»lrlp',£84  ;  CommercialTinr.an's  jildsr,  £105  ,  Blowpipe  Solder,  £115. 


ELECTRICAL  COMPANIES' SHARE  LIST. 


Wejjive  hclow  IhciutcHt  jirices  at  which  actual  tram 
on  or  before  Tuesday,  Dee.  ."i. 


utions  took  place 


Eledricity  Supply. 

Boumemrjuth  &  Poole  E.L.  Ord 

Do.    4»%Cum.  Pre! 

Do.    6%  Cum.  2nd  Pref 

Bromplori  &  Kenilngton  Ord 

Do.    7%Pref 

Central  Elec.  Supp,  C.  Deb.  St 

Charlne  Crou  Wat  End  &  City  Debt. . 

Do.    4tPr«l 

Do.    Ord 

Do.    City  Pref 

CheUea  Elec.  Supp.  Co.  Ord 

Do.  do.  Deb 

City  of  L-jn-lon  Elec.  Lt.  Ord 


??i,! 


6%  Prof. 

£%Dob.St 

4|Deb« 

■/'■'f  London  Ord 

'-%Prel 

1:1  Dob 

:■■:  Drb 

■  P.lcc  Supp.4J%Debi.  .. 

■  K.  1 1 Bhta bridge  Ord 

■i'ii/0%P,ii.'.'.'.'.'.'.'.'. 

•  D»bi 

1    Si,pp.  Ord 

•  Dot 

'■--r;-    1-'?.1  rt  DM,  SI 


Rate 

PER  CENT. 

YlBLtEO. 

£     s.  d. 

7     1     2 

5  16    2 

6    1     6 

7    6    9 

5    9  10 

4  18    8 

SOB 

6  13    4 

7    2  10 

6  18    6 

6    8    7 

5    3     5 

6  19    2 

6    3     1 

4  17    6 

5  110 

6  16    7 

6     1     6 

5    5  11 

5    6    6 

6    2  10 

6  18    3 

5    6    4 

6  18    2 

4  19  10 

6    9    9 

5  12    6 

5     1     0 

6    0     6 

5  14  11 

6  11     9 

6   19     7 

Mar.,&i.t. 
Feb  ,^uc. 
Feb,  Auf.. 
Mar,  Sept 
Mar,  Aug 

Jan,  July 

Aug,  Feb 
Jun,  Dec 
Mar,  Sent 
Jan,  July 
Feb,  AuR 
Mar,  July 
Jun, Dec 
Jun,  Dec 
Mar,  Sort 
Feb.,  Aun. 
Jan,  July 
Ma/, Nov 

July 
Feb,  Auc 
Jan,  July 


Last 

'iDivi- 

DEND 


15% 
6% 
7% 
5% 
6% 
17!% 
3/0 
6% 

4i% 

7J% 
6% 
4% 
20% 
5% 
4}% 
6% 

4% 

7i% 

7% 

4% 

10^ 

6% 

20% 

4  4% 

45% 


zuy, 
4% 

1^ 


IST. 

4% 


Electricity  Supply— con^ 

St.  James'  &  Pall  Mall  Ord.  . . 


Do.  do.  Debs     

Urban  Elec.  Supp.  4J%  Db.  St 

Waste  Heat  &  Gas  Elec.  Gen.  Stations. . 
Westminster  E.S.  Corp.  Did 

Do.     4J  Cum.  Pref 

Electric  Railways  and  Tramways. 

British  Elec.  Traction  5%  Debs 

Do.     6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  . . 

Do.        do.        Assented  Def.  Ord.  . . . 

Do.    4J%  Pref 

Do.    4%  Deb.  St 

City  &.  S.  London  Deb 

Do.     Pref.  1896 

I-ondcn  Electric  Ry.  Ord 

Do.     4%  Pref 

Do.    4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.    3J%  Pref 

Do.    3i%  Convertible  Pref 

Do.    3J%  A  Debs 

Do.    3i%  Debs 

Metropolitan  Dist.  Ry.  Ord 

Do.     4%  Prior  Lien    

Do.    4 j  First  Pref 

Do.     6%  Perp.  Debs 

Do.     4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.    4%  Guar.  Stock 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Do.    6%  Pref 

Brit.  Aluminium  Ord 

Do.    Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M.  Ericsson  Mfg.  Cm.  6%  Pref. 

BritishThomson-Houston  Db 

Brit.  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs 

Do.     4%  Mort.  Deb.  St 

Callender's  Cable,  &c.,  Co.  Ord 

Do.    5%  Pref 

Do.    4i%Debs 

Dick,  Kerr  &  Co.  6%  Prei 

Edison,  Swan  Co.  A.  £3  pd 

Do.    4%  Deb 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.    4%  Debs 

General  Electric  Ord 

Do.    6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. 

Do.    4i%  Cum.  Pref 

Do.    41%  Db 

India  Rubber,  G.P.  &c.,  Ord 

Do.    Pref 

Telegh,  Con.  &  Main.  Co 

Do.    4%  Debs 

VickersOrd 

Do.    5%  Pref 

Do.     1st  Debs 

Do.    4il%  2nd  Debs 

Willans  &  Robinson  B.  Cm.  Pref 

Do.     1st  Mt.  Deb.  St 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.     Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.    10%  Pref 

Direct  Spanish  10%  Pref 

Direct  United  States 

Eastern  Tel.  Cc.  Ord 

Do.    3 4%  Pref.. 
.10/  r 


,  Debs, 


lOV, 


Price 
Tuei., 
Dec  S 


Rate 

PER  CENT, 
YlELDEi^ 


Do.       ... 
Eastern  Extension  Tel.  Co.,  4%  Debs 

De.    Ord 

Gt.  Northern  Tel.  Co.  With  Coup.  11... 

Indo-European 

Marconi's  wireless  Tel.  Co 

Do.    7%Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telefih.  Co 

Do.    4%Det.St 

Western  Union  50-yr.  Bds 

Telephones. 

Monte  Video  Toloph.  Ord 

Oriental  Telephone  Ord ■ 

D.T.    Db.  St 

Teleph.  Co.  of  Eiiypt  Db.  St 

United  River  Plate  Ord 

Do.     5%  Cum.  Pref 

Dp.    Dob.  Slk 

Financial  and  Investment. 

Globe  Tolerh.  &  Trust 

Do.    6%  P( 

M.ickiyCompmlos 'Common    

Dn.     $100  Pref 

Eubm^rlneC.iblr  Trust  Get  I? 

Colonial  and  Foreign  Electric  3 

A.lril,.!,!-  Eire.  Supply  (.';„ 


70i 
82i 
74i 


601 
70} 
233 


9  J 
16-1, 
3i 


77  J 
99J 


95J 
23  J 
70  i 


614 
73  J 
77 1 
133 
371 
SU 
2il 
2, J 


2» 
781 

82- 
ti 

411 
8CJ 

12ft 
10 

est 


5     I  I 

4     9  4 

4  13  4 

5  12  8 

6  12  5 

7  5  10 

5  16  4 

6  12  5 

4  18  II 

5  18  10 

6  0  10 
5  17  7 

7  12  9 
5  17  8 

5  3  5 

6  17  2 

6  ii  2 

6  13  4 

6  IS  9 

5  17  8 


6  5     2 

7  1  6 
5  13  II 

5  19    5 

6  112 
6  13  4 
6  13  4 
5  14  3 
5  13  10 
5  8  6 
5    3    7 


6  7  2 
3  9    7 

2  10  11 

3  12    7 

7  12  5 
5  13  3 
5  10    3 

4  10  10 


5  18 
5  14 
5  16 


6  Sp.Dc.Mr.Jn 
0  Sp.Dc.Mr.Jn 
9  J.i.Apl.lly,0 
3  ,  J.i  Apl.Jly.O 
Apl,Oct 


rJendorln'cretl 


>  Pliu  3/6  bonu:,.      t  Ez  dividend  or  Inlereit. 
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Colonial  Telegraphy  and  Telephony. 

Mr.  E.  W.  Wiightman's  Paper  on  thLs  subject,  read  last 
night  before  tlie  Institution  of  Electrical  Engineers,  contains 
an  account  of  work  which  is  highly  creditable  to  those  who,  in 
the  outjjosts  of  the  Empire,  are  engaged  in  its  execution.  The 
ground  covered  by  the  author  is  so  extensive,  and  there  is  such 
a  wealth  of  detail  that  there  is  little  either  to  .supply  or  to 
criticise.  A  well-deserved  tribute  is  j^aid  to  the  engineers  of 
the  British  Post  Office,  and  Mr.  WEiGHTJLiN  states  that  as  the 
bedrock  of  the  practice  in  the  Colonies  the  methods  of  the 
British  Post  Office  are  outstanding.  Owing  to  its  great  length, 
and  to  the  pressure  on  otir  sjacewe  have  been  compelled  to 
cut  out  a  considerable  amount  of  valuable  information.  Those 
interested  in  this  important  field  are  advised  to  read  the  original 
Paper.  We  wouid  direct  the  attention  of  those  concerned  to 
the  section  of  the  Paj-er  devoted  to  the  appointment  and 
remuneration  of  engmeers.  These  are  subjects  on  which  we 
hold  very  strong  views,  and  views  which  we  know  to  be  sound. 
We  believe  that  the  proper  thing  to  do  in  seleciing  men  for  any 
position  of  respon-sibility  is  to  get  the  very  best  men  available, 
and  pay  them  salaries  commensurate  with  tlieir  abilities. 
Moreover,  in  those  branches  of  engineering  in  which  rajiid 
developments  are  taking  place  we  maintain  that  it  is  true 
economy  to  grant  generous  leave  of  absence  not  only  to  the 
senior  engineers  but  to  the  jimiors  in  order  that  they  may  see 
what  is  being  done  elsewhere.  At  home  wlien  Town  Coimcils 
are  sufficiently  gracious  to  grant  leave  of  absence  it  is  u.sual  for 
the  engineer  to  find  himself  tied  to  one  or  more  Town  Coun- 
cillors who  know  little  or  nothing  about  the  subject  that  is 
))cing  investigated. 


There  is  much  matter  of  interest  in  the  engineering'section 
of  Mr.  Weightiiax's  Paper.  If  the  primary  idea  of  a  designer 
is  to  make  all  parts  of  the  stiiicture  for  which  he  is  responsible 
equally  durable  and  strong,  we  think  that  certain  of  the  details 
described  are  faulty.  As  an  example  may  be  mentioned  the 
light  pole  used  in  South  Africa,  in  which  a  galvanised  steel  tube 
is  wedged  into  a  cast-iron  base,  the  joint  being  several  feet 
above  the  ground-  Although  such  a  pole  may  serve  to  carry 
an  unimportant  line,  the  design,  nevertheless,  is  faulty,  and, 
in  fact,  could  not  conceivably  be  worse.  The  existence  and 
long  life  of  thousands  of  trolley-wire  standards  with  the  tapered 
steel  tubes  themselves  buried  several  feet  in  the  groimd  shows 
that  the  corrosion  trouble  can  be  overcome  without  having  to 
use  a  material  that  is  known  to  be  unsuitable  from  a  mech- 
anical standpoint.  Were  the  construction  limited  to  light  poles 
the  matter  would  call  for  no  comment  ;  but  in  the  past,  poles 
of  this  kind  on  several  important  and  heavy  lines  at  home  have 
failed.'  We  believe  that  the  use  of  the  poles  we  have  in  mind 
was  due  more  to  inadvertance  than  to  incompetence,  but  the 
impression  is  apt  to  be  formed  that  because  such  poles  fail, 
and,  in  the  long  run  they  are  bound  bo  fail,  iron  or  steel  is  less 
suitable  than  wood  for  the  purpose. 


A  Triumph  of  Continuous-current  Engineering. 

The  big  things  that  have  been  done  in  recent  years  in  the 
design  of  alternating-current  machinery  have  tended  to  dwarf 
the  development  that  has  taken  place  in  contintious-current 
apparatus.  Notwithstanding  the  enormous  progress  that  has 
been  made  with  alternating-current  machinery  it  is  probable 
that  even  greater  progress  has  been  made  with  high-voltage 
continuous-current  machines.  Not  so  very  long  ago  it  was  the 
common  experience  of  users  of  low-voltage  dynamos  to  find 
that  the  brush  position  had  to  be  altered  as  the  load  varied  in 
order  to  secure  satisfactory  commutation.  In  some  cases  an 
attendant  had  to  be  stationed  at  the  brush-rocker.  By  many 
it  was  thought  that  the  limit  of  direct-current  pressure  was  in 
the  neighbourhood  of  600  volts,  and  even  with  this  low  voltage 
every  care  had  to  be  taken  to  avoid  sparking  at  the  commu- 
tator. The  commutation  problem  has  been  attacked  by  many 
able  engineers  with  the  result  that  in  little  more  than  a  decade 
the  limit  of  voltage  in  commercial  apparatus  has  been  trebled. 
An  excellent  idea  as  to  the  difficulties  encountered  in  the  design 
of  high-voltage  continuous-current  equipment  will  be  obtained 
from  the  description,  given  elsewhere  in  this  is-sue.  of  the  elec- 
tric equipment  of  iho  locomotives  for  the  Chicago,  Milwaukee 
and  St.  Paul  Railway.  Each  item  of  the  equipment  has  its  own 
peculiar  difficTilties,  and  not  the  least  of  these  are  connected 
with  the  auxiliaries  and  control  equipment.  It  is  fortunate 
for  us  that  we  are  able  to  appreciate  and  to  underst4*nd  the 
meaning  of  this  engineering  achievement,  otherwise  we  might 
be  tempted  to  envy  those  who  work  unceasingly  for  the  better- 
ment of  mankind  at  a  time  when  European  engineers  are,  of 
ne,e:-.s  ty.  at  least  equally  actively  engaged  upon  devices  for  the 
destruction  of  mankind. 
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Teaching  the  Teacher. 

In  liis  recent  lecture  on  "  Science  and  Industry,"  Mr.  James 
SwiXBURNE  exjiressed  the  opinion  that  "  no  commercial  works 
wants  college  professors  loose  in  tliem  attempting  to  keep  up- 
to-date  in  jiractical  matters."'  This  statement  has  brought 
forth  a  protest  from  Mr.  A.  Gray,  which  we  publish  in  our 
corres  ondence  columns.  From  this  it  will  be  seen  that  the 
Westinghouse  Co.  make  a  point  of  organising  a  teachers'  school 
for  five  weeks  during  each  summer  with  the  special  object  of 
kee^  ing  teachers  in  touch  with  manufacturing  practice.  All 
teachers  are  free  to  a  jply  for  admission,  and  thirty  of  the 
applicants  are  selected  to  work  in  the  de^  artments  in  which 
they  wish  to  gain  exj  erience.  They  are  paid  by  the  company 
at  the  rate  of  £10  per  month.  Much  of  their  time  is  spent  in 
discussing  the  problems  of  construction  and  the  best  means 
of  teaching  with  the  engineers  of  the  company,  and  the  re- 
mainder of  the  time  is  s^  ent  by  each  teacher  on  some  problem 
for  which  the  comjany's  staff  has  insufficient  time.  Every 
teacher  is  provided  with  a  pass  so  that  he  may  wander  through 
all  the  departments  of  the  works  and  become  familiar  with 
what  is  taking  place.  It  seems  to  us  that  this  is  an  admirable 
scheme  and  shows  that  the  Westinghouse  Co  appreciate 
the  importance  of  keeping  the  teacher  in  touch  with  practice. 
Cannot  some  of  our  large  firms  in  this  country  adopt  a  similar 
enlightened  policy  ? 

* — 

The  Work  of  our  Universities. 

It  would  be  well  if  those  who  doubt  the  national  value  of 
university  work   in  this    country  would   visit   some    of   our 
younger  universities  and  see  just  what  is  being  done.     This 
week  we   have  had   the  privilege,   along  with  the  Circle  of 
Scientific,  Technical  aoid  Trade  Journalists,  of  being  a  guest 
of  the  Universities  of  Liverpool  and  Manchester.     A  point  with 
which  we  were  much  impressed  was  the  way  in  which  in  both 
these  cities  the  university  has  responded  to  the  needs  of  the 
locality.     Liverpool  is  a  great  port,  but  is  not  a  manufacturing 
centre  as  compared  with  Manchester.     Thus  at  Liverpool  we 
find  particular  attention  being  paid  to  the  subject  of  re  xigera- 
tion  in  connection  with  the  transport  of  food,  and  to  tne  pre- 
vention of  those  diseases  which  may  be  so  easily  introduced  at 
any  time  by  shipping  coming  from  abroad-     Intercourse  with 
foreign  countries  has  Icrd  to  much  research  on  tropical  diseases, 
with  the  result  that  the  Liverpool  School  of  Tropical  Medicine 
has  become  world-famous.     In  the  ease  of  Manchester,  de- 
velopment has  bee.i  in  quite  other  directions.     Being  in  the 
centre  of  the  textile  industry,  the  School  of  Technoltgy  can 
boast  of  a  textile  department  which  wo  believe  is  unique. 
Kngineering  also  is  prominent  and  the  chemical  department, 
with  the  traditions  of  Roscoe,  and  now  under  the  direction  of 
Prof.  H.  Ji.  Dixon,  p.)S8e.BseB  a  fine  record  and  is  one  of  the 
most  exteiisivi!  in  the  coujitry.     In  both  cities  there  is  a  very 
marked  and  very  liappy  co-operation  between  the  municipality 
and  tin;  univerHJty.     We  feel  that  this  is  a  most  important 
feature  and  must  obviously  tend  to  tli  it.  co-opciution  between 
the  iiniverHities  and  the  industries  that  is  so  desirable.     In 
rnakinj;  this  remark  we  do  not  mean  that  pure  science  should  in 
any  way  be  neglected.     It  is  most  important,  in  our  opinion. 
that,  such  work  as  that  r-arried  on  by  Sir  Ernebt  Kiitheki'ohi) 
(tn  radio-activity,  which  was  attracting  Htudeni;s  to  Manchester 
from  all  parts  of  the  world  before  the  war,  should  be  continued. 
Thi!  pure  Hciencc  of  to-day  is  the  basis  of  the  applied  science!  of 
to-morrow.     We  hope  that  the  University  of  Manchester  will 
continue  to  grow  aud  prosper  nntil  it  can  provide  university 
education  on  the  .tame  .ncale  as  in  the  United  States,  in  which 
case  we  und.'ntf and  tlmt  t  he  number  of  students  (.  ii  t  he  basir,  of 
the  population  involved   would  amount  to  I5,(HK)  piT  imnum. 
compared  with  the  present  norntel  number  of  2,(M)u. 


City  and  Guilds  Examinations. 

Notwithstanding  its  brevity  the  Report  on  the  Work  of 
the  Department  of  Technology  for  the  session  1915-16  of  the 
City  and  Guilds  of  London  Institute  makes  very  gloomy  read- 
ing. Last  session  classes  in  teclmology  were  held  at  1,570 
centres,  which  shows  a  decrease  of  359  centres  on  the  previous 
year.  The  number  of  students  in  attendance  decreased  from 
47,050  in  1914-15  to  35,203  last  year,  and  during  the  same 
period  the  candidates  who  presented  themselves  at  the  exami- 
nations decreased  from  15,623  to  8,508.  The  successes  gained 
decreased  from  9,866  to  5,239.  Equally  disturbing  is  it  to  find 
that  no  classes  were  held  in  salt  manufacture,  sugar  manufac- 
ture, pottery  and  porcelain,  and  glass  making.  Alkali  and  soap 
manufacture  were  taught  at  three  and  two  centres  respectively, 
and  coal-tar  products  at  one  centre.  Electrical  engineering, 
including  wiremen's  work,  takes  the  first  place  as  regards  the 
number  of  classes  ;  diessmaking  taking  the  second  place.  In 
electrical  engineering  603  candidates  presented  themselves 
for  examination  in  Grade  I.  and  of  these  376,  or  62-4  per  cent., 
failed.  Of  the  224  candidates  in  Grade  II.,  continuous  current, 
164,  or  73-3  per  cent.,  failed.  More  than  47  per  cent,  of  the 
139  candidates  in  the  alternating-current  examination  failed. 
Seven  candidates  out  of  a  total  of  20  passed  the  final  exami- 
nation. The  figures  for  the  classes  and  results  in  electric 
wiremen's  work  are  equally  depressing.  Although  no  classes, 
to  speak  of,  are  being  held,  there  are  still  some  people  who 
hope  that  we  shall  be  able  to  put  our  house  in  order  as  regards 
chemical  manufactures.  Next  year  the  report  will  be  even 
more  gloomy,  and  in  the  meantime  the  technical  colleges  and 
their  staffs  are  being  utilised  for  the  purpose  of  making  second- 
class  air  mechanics  out  of  third-class  gardeners.  If  our  readers 
are  able  to  derive  any  satisfaction  from  these  facts  we  marvel 
at  their  optimism. 


"Science  and  Industry." — Erratum. — In  the  Paper  byjDr. 
R.  T.  Glazebfook,  of  which  we  gave  an  abstract  in  our  last 
issue,  we  regret  to  note  an  error.  The  opening  sentence  of  the 
fourth  paiagraph,  instead  of  reading  ''  As  regards  the  National 
Physical  LaboratoiT  .  .  ."  should  read  "  As  regards  the 
Works  Laboratory     .     .     ." 

Railway  Fares.—  An  Order-in-Council  was  issued  on  Wednes- 
diiy  which  confers  extensive  powers  on  the  Board  of  Trade  in 
respect  of  railway  fares,  &c. 

Statutory  requirements  with  respect  to  maximum  amount  of  passen- 
gers' {ares  may  be  modified,  the  running  of  trains  may  be  curtaUcd, 
certain  clas.ses  of  traffic  (including  passtnger.s'  luggage)  may  be  restricted 
orprohibitcd,  and  a  Imo  or  station  may  bo  thro\Mi  outof  use,  &o. 

"Air." — The  first  number  of  the  official  organ  of  the  Aero- 
iiiuitical  Institute  of  Great  Britain,  just  to  hand,  contains  a 
number  of  articles  of  general  interest  as  well  as  a  number  of 
technical  articles.  The  purpose  of  ■"  Air  "  is  said  to  be  to 
arouse  an  intelligent  and  active  public  interest  in  aerial 
questions,  to  encourage  the  study  of  aeronautics  and  aero- 
nautical problems,  to  stimulate  research  and  invention,  to 
foster  new  applications  of  aerial  locomotion,  to  extend  interest 
in  the  British  aeronautical  industry  and  io  riu|)liasise  the 
iinjxirtance  of  air  ])o\vi"r. 

An  Aerial  Tramway  in  California.  One  of  the  most  w- 
inuvlcablc  truniwiiys  in  I  he  world,  according  to  "'  I'opular 
Mechanics."  is  the  aerial  line  used  to  convey  salt  from  tho 
Saline  Valley  in  California.  These  salt  deposits  are  situated 
in  an  extremely  desolate  district.  It  was  formerly  necessary 
to  cany  tho.  .suit  in  wagons,  which  took  1.3  days  to  coxcr  the 
distance  over  an  almost;  ini])assable  road.  ToiLiy  buckets 
each  carrying  700  lb,  of  huIIi  are  convoyed  on  wires  over  tho 
same  distance  in  about  two  hours  and  20  minutes.  The  lino 
is  13.1  miles  long.  I  i  ascends  to  u  height  of  6,000  7.(100  ft.,  and 
at  one  poinJ  the  I'm.  .isccinli  I  ,'.1.50  ft.  in  a  distance  of  I.IOO  ft. 
Ore    for    British    Steel    Industry.    Speaking    on    "  Tim 

.\Iiiier;il  |{c<|iiircfiic'iiis  of  i  lie  Briiisli  Iron  :\\\([  Sicrl  Indusiries  " 
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at  the  Society  of  Engineers  in  London  last  week,  Prof.  W.  G. 
PVarnsides  said  that  about  one-half  of  the  pig-iron  made  in  this 
country  had  its  origin  in  iron  ores  which  came  from,  overseas. 
Moreover,  the  fact  that  an  amount  of  metal  equal  to  between 
one-fifth  and  one-fourth  of  the  whole  output  of  pig-iron  was 
imported  as  semi-manufactured  iron  and  steel  to  supply  the 
Bi'itish  heavy  engineering  trade  must  not  be  overlooked  when 
the  mineral  supplies  drawn  upon  by  the  British  ircm  and  steel 
trades  are  being  considered.  In  1913  over  1,200,000  tons  of 
semi-manufactured  metal  came  to  us  from  Germany  and  585,000 
tons  from  Belgium.  The  importance  of  Lorraine  in  supplying 
the  iron  ore  from  which  the  bulk  of  the  metal  was  produced 
was  a  matter  which  should  be  emphasised  at  the  present  time. 
Tliere  were  immense  potentialities  for  inter-trade  between 
Britain  and  France  if  the  produce  of  British  coalfields  could  be 
bartered  for  French  iron  ore. 

Amalgamation  of  Manufacturing  Concerns . — An  electrical 
correspoiident  in  "  The  Tinu's  "  Kngineermg  Supplement  re- 
marks :  "  At  any  time  during  the  past  dozen  years  there  has  been 
on  opening  for  the  collection  xmder  single  directoral  administra- 
tion of  eight  or  10  electrical  manufacturing  companies  in  this 
country.  It  is  not  essential  that  the  factories  should  be  on 
adjacent  sites.  Transformers  need  not  be  made  next  door  to 
turbines,  nor  lamps  within  hail  of  switchboards.  The  same 
practice  which  has  proved  worth  while  in  textile  combinations, 
with  as  many  as  100  mills  owned  by  one  company,  or  "  associa- 
tion ■'  as  it  may  prefer  to  call  itself,  is  clearly  applicable.  But 
since  they  have  kei)t  their  independence  so  long  it  remains  to 
be  seen  whether  munition  prosperity  will  stimulate  them  to 
new  schemes  of  amalgamation,  or  whether  still  deeper  planning 
of  collective  action  will  first  be  attempted. 

Thompson  Memorial. — A  fimd  is  being  raised  to  purchase 
the  very  vajuable  scientific  library  of  the  late  Dr.  Thompson 
and  to  present  it  to  the  Institution  of  Electrical  Engineers  as  a 
memorial  of  his  life  and  work,  the  library  to  be  accessible  to 
the  public  on  the  same  conditions  as  the  Ronalds  library. 

The  Committee  includes  the  following  :  Sir  William  Bennett.  Prof. 
0.  V.  Boys,  F.R.S.,  F.  J.  Cheshire,  Wm.  Duddell.  F.R.S..  Su  Kf.lirrt 
Hadfield.'F.R.S.,  Gapt.  C.  Thurston  Holland.  M.E.C.S.,  J.  K  lMML;-lMin  . 
F.  W.  Lanchester.  W.  M.  Mordev,  J.  E.  Raworth,  Sir  .Jo)in  Itolleston, 
Sir  John  Snell,  C.  P.  Sparks,  a"  Campbell  Swinton,  F.R.S.,  Sir  J.  J. 
Thomson,  President  of  the  Royal  Society. 

The  Committee  wishes  to  give  even'  member  of  the  Institution  of 
Electrical  Engineers  an  opportunity  of  joining  in  this  movement,  which 
has  already  received  substantial  support,  amongst  others,  from  the  past 
and  present  members  of  the  Coimcil  of  that  Institution,  to  whom  a 
private  appeal  has  been  made.  Those  who  wish  to  subscribe  to  this 
fund,  now  or  later,  or  to  have  further  information  regarding  it,  are 
requested  to  communicate  witl\  Mr.  W.  M.  ilordey,  of  82,  Victoria- 
street.  London.  S.W. 

Luminous  Switches. — The  ""  Electrical  World  "'  gives  some 
particulars  of  the  proposed  applications  of  luminous  paint  of 
the  "  permanent  "  variety,  in  which  a  constant  luminous  glow 
is  produced  by  the  action  of  a  small  proportion  of  radium 
element  on  zinc  sulphide,  to  switches  and  other  objects  which 
it  is  desirable  to  see  in  the  dark.  The  use  of  ordinary  zinc 
sulphide,  which  glows  after  exposure  to  light,  has  been  sug- 
gested for  this  purpose,  but  the  effect  is  rather  fugitive  and  the 
intensity  depends  on  the  degree  of  exposure.  The  new  form 
of  pamt,  which  gives  a  steady  glow,  indejjendent  of  exposure, 
has  greater  possibilities.  It  is  stated  that  paint  of  sufficient 
brightness,  having  a  relatively  low  radium  component,  will 
give  an  effective  light  for  as  much  as  15  years.  It  is  calculated 
that  the  cost  of  paintmg  the  .screw-heads  or  push-button  of 
.switches  with  sufficient  -paint  to  give  a  clear  indication  in  the 
dark  will  not  exceed  about  Id.  to  l^d.  per  switch. 

The  New  Ministry. — In  the  formation  of  his  new  Ministry 
Mr.  Lloyd  George  has  departed  somewhat  from  customary 
practice,  and  we  are  glad  to  notice  that  there  will  be  a  large 
commeicial  and  business  element  in  charge  of  the  leading 
administrative  di'])artments. 

Sir  Allirrt  Shuili-y,  hitherto  managing  director  of  the  Undergroimd 
Kli'ctric  Haihv.iys  Co.  of  London,  the  Metropolitan  District,  London 
Elcclric.  Ccintral  Limdon  and  other  electric  railway  and  transport  com- 
])an'i:H.  has  been  :>))|">inted  President  of  the  Board  of  Trade, 
k  Lord  Hhnndda,  who  was  a  director  of  over  30  coal  and  shipping  com- 
panies, beconi'.s  I'lxsident  of  the  Local  Government  Board. 


Sir  Alfred  Mend,  chainnan  of  the  Mond  Nickel  Co.  and  of  the  Power 
Gas  Corim.,  and  director  of  Brunncr,  Mond  &  Co.,  and  other  companies, 
is  First  Commissioner  of  Works. 

The  most  striking  and  most  felicitous  appomtment  is  that  of  r»r. 
H.  A.  L.  Fisher  as  President  of  the  Board  of  Education.  We  arc  glad 
that  this  important  oflice  should  be  filled  by  one  who  is  both  a  scholar  and 
asoimd  authority  on  education. 

Other  noteworthy  api)ointments  are  Lord  Davenport  as  Food  Con- 
troller, Mr.  R.  E.  Prother  as  President  of  the  Board  of  Agriculture, 
Mr.  A.  lUingworth  a.s  Postmaster-General,  and  Mr.  J.  Hodge  as  Minister 
for  Labour. 

MobUising  the  Engineers At  Last.— The  following  letter 

from  I'rcil.  \\  .  ('.  Tuwin,  President  of  the  Institution  of 
Mechanical  Engineers,  is  published  in  the  current  issue  of 
"  The  Engineer  "  : — 

The  Institution  of  Mechanical  Engineers, 
Westminster,  London,  S.W., 

December,  1,  1916. 
Sir  :    I  have   been   requested  by  a  Government  Department  to 
receive  applications  from  a  number  of  assistant  engineers  who  would 
be  willing  to  undertake  work  as  salaried  and  whole-time  officers. 

It  is  desirable  that  candidates  for  these  posts  should  not  only  be 
well  qualified,  but  experienced  in  the  values  of  machinery  and  ques- 
tions of  depreciation  of  machinery. 

I  know  that  many  members  of  the  engineering  institutions,  who  are 
above  military  age  or  otherwise  incapable  of  giving  military  fervice, 
are  anxious  to  .serve  their  country  in  a  capacity  in  which  their  pro- 
fessional experience  may  be  of  value. 

The  salaries  for  the  positions  in  question  range  from  about  £250  to 
£400  per  year. 

Applications  should  state  the  age  of  the  candidate,  and,  if  he  is  of 
military-  age,  why  he  is  not  in  military  service,  and  should  give  details 
of  the  candidate's  qualifications,  past  training  and  experience,  and 
should  be  sent  to  the  above  address  marked  "  Private.'' 

Suitable  candidates  will  be  interviewed  by  Capt.  H.  Riall  Sankey, 
C.B.,  R.E..  and  Mr.  Charles  L.  Morgan,  M.Inst. C.E.,  and  will  received 
communication  on  the  subject  of  an  interview  in  due  course. 
I  am.  Sir, 

Your  obedient  Servant, 

(Signed)     W.  C.  Unwtk,   President. 

Standard   Methods  of    Testing  Moulded    Lisulation.— A 

bulletin  giving  standard  methods  of  testing  moulded  insulation 
has  been  issued  by  the  Standards  Committee  ol  the  Moulded 
or  Formed  Insulation  Section  of  the  Associated  Manufacturers 
of  Electrical  Supplies  of  America. 

Four  kinds  of  tests  are  specified  for  moulded  insulations,  but  the 
present  bulletin  covers  only  a  few  specific  tests  in  each  of  these  four 
groups.  The  first  group,  electrical,  provides  now  only  for  a  test  of 
dielectric  strength,  for  which  the  standard  test  piece  is  made  up  in 
the  form  of  a  cup  2-5  in.  high  and  2-5  in.  in  diameter,  havmg  a  thick- 
ness of  its  bottom  of  5  mm.  In  testing,  the  cup  is  floated  on  mer- 
cury, and  has  a  small  amomit  of  mercury  inside,  these  two  bodies 
of  the  liquid  metal  fonning  the  electrodes. 

Under  mechanical  tests  there  are  specified  tests  of  tensile  strength, 
compressive  strength  and  transverse  strength.  The  standard  test 
piece  for  the  tensile  test  corresponds  ver^'  closely  to  the  standard 
test  samples  used  for  testing  cement,  but  has  a  cross-section  at  the 
middle  of  ^  sq.  in.  For  the  compressive  test  a  cube  1  in.  on  each 
side  is  used.  For  the  transverse  strength  test  the  sample  is  5  in. 
long  and  i  in.  square. 

For  testing  the  effect  of  temperature,  particularly  distortion  under 
heat,  a  sample  identical  with  that  for  the  transverse  strength  test  is 
used.  This  is  subjected  to  heating  in  a  special  apparatus,  and  the 
distorting  point  is  considered  to  be  that  temperatme  at  which  the 
test  piece  has  deflected  10  mils. 

In  the  fourth  group,  chemical  tests,  so  far  there  has  been  developed 
Only  the  test  for  absorption  of  moisture,  which  uses  the  standard 
test  cu])  employed  for  tlie  electrical  test.  This  sample  is  immersed 
in  distilled  water  for  48  hours  and  removed  at  intervals  of  12  hours 
during  that  time,  the  excess  moisture  carefully  wiped  from  it,  anel 
weighed.  The  aim  of  this  test  is  to  determine  the  percentage  of 
moisture  absorbed  during  each  of  the  intervals  and  at  the  end  of  48 
hours. 

The   Corrosion   and   Electrical   Properties   of   Steels. — -4 

])apei-  on  t  his  subjrcl  was  read  recenth-  bet'  re  the  Koval  Societv 
by  Sir  Robert  lladtield,  F.R.S.,  andE.  Newbery,  D.Sc.  The 
authors  point  otit  that  the  condition  that  a  metal  shall  dissolve 
in  an  acid  with  evolution  of  hydrogen  is  :  single  jjotential  of 
metal -|-over-voltage<single  potential  of  hydrogen  electrode, 
all  measurements  being,  of  course,  made  in  the  acid  given.  If, 
therefore,  we  assume  that  the  atmo.spheric  corrosion  of  a  metal 
is  a  process  similar  to  that  of  dissolution  in  an  acid,  it  should  be 
possible  to  predict  the  corrosion-resisting  power  of  a  given 
metal  by  determining  its  single  potential  reierred  to  a  hydro- 
gen electrode,  together  with  its  over-voltage  in  a  suitable  elec- 
trolyte.    Exjierimenis  (.11  a  number  of  .special  steels  have  been 
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carried  out  to  test  tlie  validity  of  the  above  assumption.  Tlie 
over-voltage,  single  potential  and  loss  of  weight  in  acid  of  each 
specimen  wis  determined  and  compared  with  tlie  atmospheric 
corrosion  obser^^ed  after  exposing  clean  surfaces  to  the  air  for 
10  weeks.  The  results  showed  that  the  electrical  method  gives 
decidedly  better  estimates  of  the  corrosion-resisting  powers  of 
steels  than  the  acid  method,  and  although  neither  method  gives 
reliable  estimates  in  all  cases,  yet  the  electrical  method  appears 
to  rest  upon  a  sotmd  theoretical  foundation,  and  is  probably 
capable  of  further  developments  which  may  result  in  the  form- 
ation of  reliable  corrosion  data. 


OBITUARY. 


A.  5L  WoBTHiNGTON. — We  regret  to  record  the  death  of  Prof. 
Arthur  Mason  Worthington,  C.B.,  F.R.S.,  which  took  place  at 
Oxford  on  the  4th  inst.  He  was  educated  at  Rugby  and  Trinity 
College,  Oxford,  Onens  College,  Manchester,  and  m  the  laboratory 
of  Berlin  University  under  Helmholtz.  For  two  years  he  was  head- 
master of  the  Salt  Schools  at  Shipley,  and  then  served  for  five  years 
as  a  master  at  Clifton.  In  1887  he  became  headmaster  and  professor 
of  physics  at  the  Dockyard  School,  Portsmouth,  and  in  the  followmg 
vear  he  was  a])pointed  to  a  similar  position  at  the  Royal  Naval 
Engineering  College,  Devonport,  where  he  remained  20  j^ears.  From 
1909  to  1911  he  was  professor  of  physics  at  the  Royal  Naval  College, 
Greenwich.  He  was  the  author  of  various  Papers  on  physical 
Bubje'cts. 

J.  J.  Inniss. — ^The  death  is  also  announced  of  Mr.  John  James 
Inniss,  senior  member  of  the  firm  of  Messrs.  Inniss  &  Riddle,  con- 
sulting engineers. 

Mr.  Imiiss,  who  was  .57  years  of  age,  was  for  10  years  with  Messrs. 
Kynoch  and  afterwards  he  "was  works  manager  of  the  British  Thomson- 
Hou.ston  Co.,  joining  thorn  before  building  operations  were  commenced 
by  the  firm  at  Rugby.  Mr.  Inniss  was  president  of  the  Birmingham 
Association  of  .Mechanical  Engineers  in  1900-1  and  was  the  first  president 
of  the  Birmingham  Electric  Club. 

W.  A.  Walton. — The  death  is  announced  of  Mr.  Wm.  Aloysius 
Walton,  A.MI.C.E., electrical  and  mechanical  engineer.of  Cloucester. 

Killed  in  Action. — The  foUowmg  have  been  killed  in  action  or 
have  died  of  wounds  : — 

Lii>ut.  C.  C.  0.  Taylor  (E.  Kent  Regt.),  who  was  killed  on  Dec.  3,  in 
hiM  22nd  year,  was  educated  at  the  City  and  Oiiilds  Engineering  College 

We  regret  that  ho  foUowi- g  former  emi  loyets  of  the  County  of 
London  Electric  SupplyCo.have  been  killed  :— Sec.  Lieut. D.  A.  I.ard  er, 
(9th  Bedford^iire),  L.-Corj).  C.  Wilson  (K.R.R.),  I'te.  E.  Alexander 
(3rd  E.  Sum-v),  Ptc.  W.  Amey  <Middx.  Regt.).  Rfmn.  A.  B.  Watkins 
(L.R.B.),  L.-Corp.  0.  Tebby  (W.  Surrey  Regt.)  (died  of  wounds). 

We  regret  to  Itarn  that  the  following  employes  of  the  Edison  Swan 
Eltctric  Co.  have  been  killed  in  action  :  Private  E.  A.  Fassum  (4th 
Middlcficx).  Private  .L  E.  March  (13th  Middlesex),  Private  B.  Pennington 
(Machine  Ciin  Corns),  Private  Albert  Cooper  (1st  Gloncestershiio), 
K-Com.  H.  Finch  (1st  Middlesex). 


PERSONAL. 


An  engagement  iH  announced  between  John  Turner  Morris, 
M.LK.E.,  elder  fon  of  the  late  .lames  Moriis,  M.D.,  and  Annie 
Eh/.al>eth  Krunces  MaeOregor,  B.A.,  B.D.,  elder  daughter  of  the  late 
John  MiicCregor,  M.A.  (Rob  Roy)  and  of  Mis.  MaeOregor,  of  Ilanip- 
Htniid,  I»ndon. 

I)r.  Jodi  M.  GiufTra  was  recently  appointed  to  the  Dircctor- 
GenoraUhip  of  I'oHtH  and  Telcgraplis  of  Argentina. 

Wc  ore  w)rry  to  li-am  that  Mr.  W.  G.  P.ekvance,  borough  el(^  - 
trionl  Pngin'-er  of  Wrexham,  haBmet  with  a  seriouH  aoeidi-nt.  While 
mnlnring  from  Ahilrl  to  Wrexham  his  car  collided  with  anothrr  car, 
and  he  huhIil  iinl  injiiricH  to  his  shoulder  blade  and  ribs.  We  lieur, 
however,  thai  lie  in  iiiuking  good  progre:,M. 

At  thr  recmt  mofiting  of  the  Senate  of  the  Univeriity  of  Ixindon 
the  Degree  of  D.Ho.  (Phvrtiei)  waH  eonferrcci  on  Mr.  David  Owen, 
ami  the  Decree  of  I>.S<'.  (Kngineering)  on  Mr.  N.  W.  Mel^nehlan. 

Royal  Knuinkkkh  (T.K.). — 'I  he  following  appointments  and 
ehnng' K  hnvi-  Ikmi  made  : — 

I/>ndnn  Klectriciil  KiiHlnw>r»  :  Soc..Li<-ut.  F.  J.  Collet  in  socondod  for 
duty  with  A'Tontiuliriil  Drpl. 

Tvni'  KWlricnl  KiiKincrrK  :  H.  Algnr  and  E.  L.  Hampton  to  bonoeond- 
liiiutriiAiil>i  (on  proliiitioii). 

City  of  I'/linliurnh  Fiirtr«««  Enginperii  Eloctrie  Light  Ciimpnny  ;  Hergt. 
J.  H.  HtiK-kn  (from  London  Kli'ilriea!  KhKiiievrH)  tu  be  Hitcond-livutenant 
on  prribntion). 


Wab  HoNotTES.— The  following  rewards  for  bravery  have  been 
awarded  to  emploj^s  of  the  India  Rubber,  Gutta  Percha  &  Telegraph 
Works  Co.  : — 

The  D.C.M.  to  Battery  Sergt.-Maj.  C.  F.  Hunter  (R.F.A.)  for  extin 
guishing  a  fire  in  a  gun  pit  containing  about  500  rounds  of  ammunition. 

The  Military  Medal  to  Sergt.  G.  W.  H.  Beckett  (R.F.A.)  for  repairing 
and  maintaining  telephone  wires  under  fire.  He  had  previously  been 
mentioned  in  despatches. 


APPOINTMENTS  VACANT. 


An  assistant  engineer  is  wanted  immediately  at  the  Sevenoaks 
electricity  works.  Applications  to  the  Resident  Engineer.  See 
advertisement. 

An  electrical  and  mechanical  engineer  is  wanted  as  tutor  at  the 
Beimett  College,  Sheffield.  Silary  £200  per  amium.  Applications 
to  the  Governors.     See  advertisement. 

An  electrical  and  mechanical  engineer  is  wanted  (temporarily)  by 
the  University  of  Bristol.  Applications  to  the  Registrar.  See  ad- 
vertisement. 

A  shift  eng'neer,  with  h.t.  a.c.  and  turbine  experience,  is  required 
for  Watford  electricity  works.  Commencng  salary  £104  per  annum, 
with  war  bonus.  Applications  to  the  Chief  Engineer.  See  adver- 
tisement. 

An  advertiser  wants  lady  assistants  for  an  electrical  test  room. 

An  experienced  foreman  armature  winder  is  required  for  a.-e.  and 
d.-c.  winding  department  of  Manchester  controlled  firm.  See  ad- 
vertisement. 


ARRANGEMENTS  FOR  THE  WEEK. 


FKIDAY,  Dec.  15th  (to  day). 

Institution  or  Mech.\nic.\l  Engineers. 
6  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street 
Westminster,  S.W.     Paper  on  "Variab'e-speed  Gears  for  Motor 
Road  Vehicles,'-  by  Mr.  B.  E.  Phillips. 

Electro-Harmonic  Society. 
8  p.m.     Smoking  Concert  at  the  Holboni  Restaurant  (King's  Hall). 
SATURDAY,  Dec.  16th. 

MiDL.vND   Branch,   Assochtion  of  Minikg  Electrical  Engineers. 
3.30p.m.     At   the   Midland   Hotel,   Mansfield.     Paper.    "Electric 
Signalling  with  Bare  Wires,"  bv  Dr.  R.  V.  Wheeler  and  Prof. 
W.  M.  Thornton. 
MONDAY,  Dec.  ISth. 

Faraday  Society. 
S  p.m.  At  the  Institution  of  Electrical  Engineers. Victoria  Embank- 
ment, W.C.  Agenda:  "(>n  a  I'lv.isjcn  Method  of  Cniting 
Optical  Glass—  the  Union  of  i  ;l:i  -  m  (  mt  ical  Contact  by  Heat 
Treatment."  by  Messrs.  R.  (J.  I'.iik.  ,,  I;  Sr-..  and  A  .1.  Dailaday 
"The  Effect  of  Pressure  on  tbn  Ei|uilibrium  Constant  of  a 
Reaction  in  a  Dilute  Solution,  a  simple  proof  of  the  exi>i-ession." 
by  Prof.  W.  C.  McC.  Lewis,  M.A.,  D.Sc.  :  "Do  Equiatomic 
Solutions  in  Iron  Lossess  Equal  Resistances  ?  "  by  Mr.  E.  T>. 
Campbell:  "Grain  Growth  in  Deformed  and  Anm'aled  Low 
Carbon  Steel."  by  Kalph  H.  Sherry,  M.A.  Messrs.  E/.er 
Griffiths,  M.Sc.  and  E.  A.  GritTiths  will  describe  and  exhibit  a 
new  electric  furnace  for  testing  the  softening  points  and  com- 
pressive strengths  of  refractory  materials. 

TUESDAY,  Dec.  19tJl. 

F.NOINEEKS'    Cl.UB. 

7.31)  p.m.     At    the    Engineers'    ('lub,    Albert-square,    Manchester. 
i)el)ato   on    "  Enginoring    Education    and    Research,"    to   be 
opened  by  Mr.  A.  P.  M.  Fleming. 
WEDNESDAY.  Dec.  20tlL 

Royal  Society  ok  Arts. 
i  p.m.     At  .lolm-stn-et,  Adelphi,  W.C.     Pajier  on  "  (Ua.'ssioal  and 
Scientific  Education.  "  l>v  Mr.  A.  C,  Benson.  (  .V.O. 


let  LONDON  ENGINEER  VOLUNTEERS. 

Officer  Conuuandin).',  Lie\it..Col.  C.  B.  Clay.  V.D. 
Orders    for   the    Week  ;  — 

(tlliecir  for  the  Week.—  Platoon  Commander  C.  H.  ('.  Hond. 

Next  for  Duty.—  Platoon  Commander  L.  C.  llus/hes  HaMilt. 

Monday.  DecomlMir  ISth.  Ti-dmical  for  Platoon  No.  !•  at  Regcncy- 
Htr<H)l.  S(iuad  and  Platoon  Drill,  I'lnloon  No.  10.  Signalling  Class. 
Recruits'  Drill,  0.2r.  to  H.     Li'ctnre  on  Telephones.  7.:I0.  t^ 

Tuesday,  December  litth.  Sdiool  of  Arms,  (>  to  7.  Lcctuiv.  7.1.'">. 
"  Bridging,"  Company  ('ommander  K.  .1.  Castell.  ■ 

Wi'dnesdav.  December  20tli.  -  Instructional  Class.  (i.lC.  Platoon 
Drill.  I'latooii  No.  U2.  i* 

l''n>in  Thursday,  Dneeniber  21hI  to  Thursday,  December  2.'<1li  in- 
eluNivc.      lloadqunrliMn  olofod. 

MuHlii'try.—  For  all  Conipniiies,  see  Notice  at  Headquarters. 

Noin.  I'nlcis  otliirwise  indicated,  all  Drills,  ic.  will  take  place  at 
H'wiilipiarlers. 
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THE  CHICAGO,  MILWAUKEE  &  ST.  PAUL  RAILWAY. 

i-  The  s(or_\-  (if  the  development  of  the  great  transcontinental  railway 
.system  between  the  Great  Lakes  and  the  Pacitie  Coast  of  America  is 
a  most  interesting  one,  and  is  tod  by  the  General  Electric  Co.,  of 
Sehenectaday,  iu  a  recently  issued  pamphlet.  The  present  era  is 
eminently  the  electrical  era.  All  the  achievements  in  transconti- 
nental railroad  transportation  in  the  past  have  been  accomplished 
with  steam  locomotives,  but  to-day  the  steam  locomotive  is  out- 
classed in  power,  in  flexibility,  in  reliability,  in  ease  of  control,  in 
economy,  in  comfort  and  in  substantially  every  feature,  by  the 
electric  locomotive. 

While  many  terminal  and  timnel  installations  have  been  made  in 
the  past  for  the  purpose  ot  eliminating  smoke,  taking  care  of  sub- 
urban traffic  or  other  local  conditions,  the  Chicago,  Milwaukee  and 
St.  Paul  electrification  is  the  first  project  of  the  kind  where  electric 
locomotives  were  installed  to  operate  over  several  engine  divisions. 

The  tracks  of  the  mountain  district  of  the  Chicago,  Milwaukee  and 
St.  Paul  Railway,  in  svirmounting  the  olistacles  imposed  by  the  Rocky 
Jlomitain  and  coast- wise  ranges,  represent  the  solution,  of  one  of  the 
most  difficult  problems  ever  mastered  by  railway  engineers.  Out  of 
this  section  of  rugged  mountain  railway,  including  many  long  grades 
and  short  radius  curves,  four  steam  engine  divisions  were  selected  for 
electrification,  aggregating  440  miles  in  length.  Steam  engines  were 
first  abandoned  on  the  Three  Forks-Deer  Lodge  division,  115  miles 
long,  and  crossing  the  main  Continental  Divide,  thus  giving  the  elec- 
trical equipment  its  initial  tryout  under  the  severest  service  condi- 
tions of  the  entire  system.  The  first  electric  locomotives  were  placed 
in  regular  service  on  Dec.  9,  1915,  and  during  the  month  of  April, 
1916,  service  was  extended  to  Harlowton,  making  a  total  of  220  miles 


In  the  goods  service,  it  has  been  found  that  on  the  first  division 
where  the  steam  locomotives  have  required  10  to  12  hours  to  make 
115  miles,  electric  locomotives  can  meet  a  schedule  of  from  7  to 
8  hours  for  the  same  distance.  The  heavy  grades  and  frequent 
curves  at  certain  points  offer  serious  obstacles  to  steam  locomotive 
operation  even  in  the  summer  time,  but  with  winter  temperatures  as 
low  as  — 40°F.  and  heavy  snowfalls  in  the  Bitter  Root  Mountains, 
serious  delays  have  occurred,  owing  to  engine  failures  or  to  inability 
to  make  steam.  The  capabilities  of  the  electric  locomotives  are  in 
no  way  impaired  by  cold  weather  or  by  inability  to  obtain  fuel  or 
water  in  ease  of  snow  blockades.  During  a  series  ot  record-breaking 
temperatures  in  December,  1915,  Mallet  engines  were  frozen  up  at 
different  points  on  the  system  and  the  new  electric  equipment  was 
rapidly  pressed  into  service  to  replace  them.  On  several  occasions 
electric  locomotives  hauled  in  disabled  steam  engines  and  trains 
which  would  otherwise  have  tied  up  the  line. 

During  initial  operation  on  the  Rocky  Mountain  divLsion,  the 
capacity  of  the  new  locomotives  has  been  thoroughly  tested.  Trains 
of  3,000  tons  trailing  have  been  hauled  east  and  2,800  tons  west, 
using  a  helper  on  the  heavy  grades.  From  the  operating  data  ob- 
tained on  the-  first  division,  it  is  evident  that  much  heavier  trains 
can  be  hauled  with  the  electric  locomotives  than  with  steam  engines, 
and  all  passing  tracks  are  being  lengthened  to  take  advantage  of 
longer  trains.  On  some  of  the  rims  where  the  grades  are  less  than 
1  per  cent,  trains  of  as  many  as  130  cars  and  as  heavy  as  4,000  tons 
have  been  hauled  with  a  single  locomotive. 

The  four  through  passenger  trains,  "  Olympian  "  and  "  Colum- 
bian," are  taken  across  the  two  mountain  ranges  by  a  single  passen- 
ger locomotive.  These  trains  at  present  consist  of  eight  full  vesti- 
buled  steel  coaches,  weighing  approximately  650  tons.     Instead  of 
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of  electrically-operated  road.  By  the  end  of  the  year  it  is  expected 
that  steam  engines  will  be  superseded  over  the  entire  distance  of 
440  miles  from  Harlowton,  Montana,  to  Avery,  Idaho. 

This  project  is  the  most  extensive  steam  railway  electrification  in 
the  world,  the  length  of  haul  being  nearly  six  times  as  great  as  any 
trunk  line  now  operating  with  electric  locomotives. 

In  crossing  the  three  mountain  ranges  included  in  the  electric  zone, 
there  are  several  grades  of  1  per  cent,  or  more,  the  most  difiicult  of 
which  is  the  21 -mile  2  per  cent,  grade  between  Piedmont  and  Donald, 
and  the  longest  the  49-mile  1  per  cent,  grade  on  the  west  slope  of  the 
Belt  Mountains.  The  curvature  is  necessarily  heavy,  the  maximum 
being  10  degrees.  There  are  also  numerous  tunnels  in  the  electric 
zones,  36  in  all,  of  which  the  longest  is  the  St.  Paul  Pass  tuiniel,  over 
a  mile  and  a  half  in  length,  through  the  ridge  of  the  Bitter  Root 
Moimtains.  The  passenger  service  consists  of  two  all-steel  finely 
equipped  transcontinental  trains  in  each  direction,  the  '"  Olympian  " 
and  "  Columbian,"  and  a  local  passenger  train  in  each  direction  daily 
between  Deer  Lodge  and  Harlowton. 

Goods  traffic  through  the  electric  zone  comprises  from  four  to  six 
trains  daily  in  each  direction.  Westbound,  the  tonnage  is  made  up 
of  manufactured  products  and  merchandise  for  Pacilii'  Coast  points 
and  foreign  shipment.  Eastbound  tonnage  includes  grain,  lumber, 
products  of  the  mines  and  some  live  stock. 

Electrification  i)romise8  a  material  reduction  in  nmning  time.  It 
has  been  found,  for  example,  that  on  the  21 -mile  2  per  cent,  grade 
from  Piedmont  to  Donald,  the  electric  locomoti\^^  can  reduce  the 
running  time  of  passenger  trains  from  an  hour  and  live  minutes  to 
a|>]>ro.\imately  40  minutes.  On  the  run  from  Deer  Lodge  to  Butte 
which,  muler  the  steam  locomotive  schedule,  required  an  hour  and 
20  minutes,  a  saving  of  approxiniately  30  minutes  can  be  made. 


changing  locomotives  at  Three  Forks,  as  has  been  the  practice  luider 
steam  operation,  the  same  locomotive  is  rmi  through  the  220  miles 
from  Deer  Lodge  to  Harlowton,  changing  crews  midway.  Passenger 
trains  will  travel  over  the  entire  electrified  division  in  approximately 
15  hours,  including  all  stojjs,  and  the  tourist  thus  will  have  an  oppor- 
tunity of  traversing  by  daylight  some  of  the  most  beautiful  scenic 
regions  in  the  United  States  and  without  suffering  the  amioyance  of 
cinders  and  smoke  incident  to  the  use  of  steam  locomotives. 

The  local  passenger  train  operating  in  the  electric  zone  between 
Deer  Lodge  and  Harlowton  is  handled  by  a  half  unit  weighing  about 
150  tons  with  equipment  similar  to  the  main  line  locomotives. 

Begenemtion. — Regeneration,  or  the  recovery  of  energy  on  the 
desofnding  grades,  by  reversing  the  function  oi  the  electric  motors 
reduces  the  cost  of  operation  and  furnishes  a  ready  solution  of  the 
difficult  braking  problem.  On  the  long  sustained  grades  encountered 
in  crossing  the  three  mountain  ranges,  great  skill  is  required  to  handle 
either  the  heavy  and  varied  freight  or  tlie  high-speed  passenger  trams 
with  the  usual  air  brakes.  The  entire  energy  of  the  descending  train 
must  be  dissipated  by  the  friction  of  the  brake  shoes  on  the  wheels, 
and  it  approximates  3.500  kw.  or  4,700  u.P.  for  a  2,500-ton  train 
running  at  17  miles  per  hour  on  a  2  per  cent,  grade,  thus  cxphuning 
why  brake-shoes  frecpiently  become  red-hot  and  other  serious  damage 
is  dojie. 

With  regenerative  braking,  the  motors  become  generators  which 
absorb  the  energy  of  the  descending  train  and  convert  it  into  elec- 
tricity, thus  restricting  the  train  to  a  safe  speed  down  the  grade  and 
at  the  same  time  returning  electric  power  to  the  trolley  for  use  by 
other  trains.  The  strain  on  draw  bars  and  couplings  is  reduced  to  a 
minimum,  since  the  entire  train  is  btuiched  behind  the  loconuitive 
and  held  to  a  uniform  !ij)eed.     The  electric-braking  mechanism  auto- 
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matically  controls  the  speed  by  regulating  the  amoimt  of  energy  fed 
back  to  the  line.  This  smooth  and  easy  descent  is  in  marked  con- 
trast to  the  periodical  slowing  down  and  speedmg  up  of  a  train  con- 
trolled by  air  brakes. 

The  usual  speed  of  the  electrically-hauled  goods  train  is  15  miles 
per  hour  ascending  and  17  miles  per  hour  descending  the  maximum 
grade,  but  half  these  speeds  can  easily  be  maintained  with  series 
connections  of  the  motors  should  conditions  require  it. 

In  case  there  are  no  other  trains  between  the  substations  to  absorb 
the  power  generated  by  a  descending  train,  this  power  passes  through 
the  substation  machinery,  is  converted  from  direct  to  alternatmg 
current  and  fed  into  the  distribution  system  connectmg  all  sub- 
stations. The  Power  Company's  lines  are  so  extensive  and  the  load 
of  such  a  diversified  character  that  any  surplus  power  returned  by 
regenerating  locomotives  can  readily  be  absorbed  by  the  system ; 
credit  is  given  for  all  energj'  returned. 

The  advantages  of  regenerative  braking  may  be  summarised  as 
follows  :  Elimination  of  difficulties  incident  to  the  use  of  air  brakes 
on  heavy  goods  trains  when  descending  mountain  grades  :  elimina- 
tion of  brake-shoe  and  wheel  wear  with  resultant  reduction  in  main- 
tenance ;  reduced  wear  on  tracks,  especially  on  severe  curves  ;  a 
probable  saving  of  approximately  15  per  cent,  in  the  total  power 
consumption  ;  maximum  safety  in  operation  assured  by  a  duplicate 
braking  sj-stem  relieving  the  air  brakes  ;  the  entire  absence  of  grind- 
ing of  the  brakes  which  is  especially  disagreeable  on  a  heavy  passenger 
train  ;  increased  comfort  to  passengers  and  reduced  wear  and  tear  on 
equipment,  owing  to  imitorm  speed  on  grades. 

The  Electkical  Equipment. 

The  scheme  of  electrification  includes  the  generation  of  electricity 
from  the  several  water-power  plants  of  the  Montana  Power  Company  ; 
transmission  at  100,000  volts,  three-phase,  60  cycles  ;  conversion  in 
the  substations  to  3,000  volts  direct-current  and  distribution  to  elec- 
tric locomotives  over  catenary  overhead  construction. 

The  main  line  Chicago,  Alilwaukee  &  St.  Paul  Railway  electric 
locomotives  shonTi  in  Fig.  2  are  constructed  in  two  units  permanently 
coupled  together,  the  halves  being  duplicates  and  each  capable  of 
independent  o])eration.  The  enormous  tractive  effort  of  these 
will  be  appreciated  when  it  is  stated  that  50  years  ago  wood-burning 
locomoti\e3  weighed  20  tons  and  had  a  tractive  effort  of  only 
5,000  lb.  The  modem  Mallet  steam  locomotive  weighing  278  tons 
with  tender,  which  has  been  released,  has  a  tractive  force  of  76,200  lb. 
while  the  electric  locomotive,  weighing  282  tons,  has  a  run- 
ning tractive  force  of  85,000  lb.  or  a  starting  tractive  force  of 
136,000  lb.  Characteristic  curves  of  the  goods  locomotives  are 
given  in  Fig.  3. 

(  There  are  42  of  these  main  line  locomotives  (30  goods  and  12  pas- 
senger) and  two  switching  locomotives.  The  locomotives  arc  the 
first  to  be  used  for  railroad  service  with  direct-current  motors  opera- 


ting at  a  potential  as  high  as  3,000  volts*  and  the  first  to  use  direct- 
current  regeneration.  The  passenger  locomotives  are  equijjped  with 
a  gear  ratio  permitting  the  operation  of  800-ton  trailing  trains  at 
speeds  of  approximately  60  miles  per  hour  on  tangent  level  tiack. 
The  average  passenger  train  weighs  from  650  to  700  tons  and  is  hauled 
over  the  2  per  cent,  grade  without  a  helper.     The  goods  locomotives 
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are  designed  to  haul  a  2,500-ton  trailing  train  at  approx'mately  16 
milej  per  hour  on  all  grades  up  to  and  including  1  per  cent.     On  2  per 

*  It  is  of  interest  to  note  that  this  is  the  first  direct-current  installation 
to  use  a  potential  as  high  as  3,000  volts,  and  tliis  equipment  was  adopted 
alter  a  careful  investigation  of  all  systems  available  for  electrification. 
The  Butttj,  Anaconda  &  Pacific  Railway,  in  the  immediate  vicinity  of  the 
Chicago,  Milwaukee  &  St.  Paul  electrification,  has  been  in  operation  with 
2,400- volt  direct-current  locomotives  since  May,  1913,  and  has  furnished 
an  excellent  demonstration  of  the  entire  practicability  of  high-voltage 
direct-current  operation. 
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lent.  grades  tlie  trailing  load  was  limited  to  1,250  tonii,  although  this 
figure  has  been  exceeded  in  actual  operat'on. 

Each  locomotive  is  equipped  with  eight  Typo  GE-253-A,  1,500-volt 
motors,  insulated  for  3,000  voltf.  to  ground.  This  motor  ha=  a  normal 
1-hour  rating  of  430  h.p.  and  a  continuous  rating  of  375  H.p.,  so  that 
the  locomotive  power  plant  has  a  normal  I -hour  rating  of  3,440  H.P. 
and  a  continuous  rating  of  3,000  h.p.  Each  motor  is  twin  geared  to 
its  driving  axle  in  the  same  manner  as  on  the  Butte,  Anaconda  & 
Pacific,  the  Detroit  Fiver  Tunnel,  and  the  Baltimore  &  Ohio  loco- 
motives, a  pinion  being  mounted  on  each  end  of  the  armature  shaft. 
.Additional  flexibility  is  obtained  by  the  une  of  a  spring  gear,  F  g.  4, 
and  a  spring  nose  suspension  which  minimise  the  effect  of  shocks 
and  reduce  gear  wear  to  a  minimum.  The  motor  is  of  the  commu- 
tating-pole  type  and  is  constructed  with  longitudinal  ventilating 
ducts  in  the  armature  for  forced  ventilation  from  a  lilowcr  in 
the  cab. 

The  control  equipment  is  the  well-kiio\m  Sprague  General  Electric 
Type  M  arranged  for  multiple  unit  opei-alon.  The  main  control 
switches  are  mounted  in  steel  compartments  in.iide  the  locomotive 
cab  with  convenient  aisles  for  inspection  iind  repairs.  In  each  half 
of  the  locomotive  a  motor-generator  set  furnishes  low- voltage  current 
for  the  control  circuits,  head-lights,  cab  lighting  and  for  charging  the 
storage  batteries  on  passenger  coaches.  Under  steam  operat  on,  the 
charging  current  for  these  batteries  is  furn'shed  by  the  steam  turbo- 
generator set  located  in  the  baggage  car.  The  blower  for  ventilating 
the  traction  motore  is  also  direct  connected  to  one  end  of  this  set. 

The  air  brake  equipment  is  practically  the  sanre  as  that  used  on 
steam  locomotives,  except  that  motor  driven  air  compressors  are  used 


Fig.  4. — Sprino  Gear. 

to  furnish  compressed  air.  In  addi  ion  to  the  air  brakes,  compressed 
air  is  also  u  ,cd  for  signals,  whistles,  bell-ringer;;,  sanders,  flange  oiieRi, 
pantograph  tiolleys,  F  g.  5,  part  of  the  control  equipment,  and  on 
the  passenger  locomotives  for  the  oil-fired  steam  boilers. 

The  switching  locomotives  are  of  the  swivel  truck  typo,  weighing 
70  tons  each,  and  equipped  with  four  geared  motors.  A  single  panto- 
graph of  constiuccion  simi.ar  to  that  used  on  the  main  line  locomo- 
tives is  mounted  on  the  cab,  and  in  other  ways  the  locomotives 
rcjirescnt  the  standard  constiuction-  commonly  used  with  the 
steeple  cab  tyjie  of  switcher.  The  motors  (known  as  Type  GE-255) 
are  of  box  frame,  commutating-polc,  single-geared  fype'dcsigned  for 
1 ,500  volts  with  an  insulation  of  3,000  volts  to  the  ground.  Many  of 
the  switching  locomotive  parts  are  interchangeable  with  those  used 
on  the  main  line  locomotives  ;  for  example,  the  air  compressors, 
small  switches,  headlighia  and  cab  heaters. 

Utmost  prec;iutions  were  taken  by  the  railway  company  in  making 
plans  for  this  cU'clrilication  to  ensure  a  reliable  source  of  power. 

Montana  Power  Company,  with  whom  the  contract  was  closed  for 
electric  power,  operates  a  network  of  transmission  lines  covering  a 
large  part  of  Montana,  which  are  fed  from  a  main  plant  at  Great 
I'"alls,  and  a  number  of  other  widely  separated  water  power  plants  of 
a.lequate  cajiacity  at  all  seasons  of  the  year.  A  notable  feature  of 
this  pioneer  elcctrilication  is,  therefore,  the  conservation  of  fuel  con- 
sequent upon  (he  utilisation  of  water  powers. 

The   Montana   Powet  Company's   transmission   liiie.^   which   are 


carried  in  some  case ;  on  steel  towers  and  in  others  on  wooden  poles, 
tap  into  the  railway  system  at  seven  different  points  where  the  power 
is  most  needed.  The  railway  company's  transmission  line  extends 
the  entire  length  of  the  system  on  wood  poles.  In  most  cases  this 
line  is  built  on  the  company's  right-of-way,  although  at  several  points 
there  are  cutoffs  which  make  a  considerable  saving  in  the  length  of 
line.  With  this  comi)leiely  inter-connected  transmission  sj'stem 
each  substation  may  be  fed  from  either  direction  and  also  at  the 
tie-in  points  from  a  third  source  of  power. 

Fourteen  substations  are  equipped  for  converting  the  100,000- volt 
alternating-current  to  3,000  volt  direct-current.  They  are  distri- 
buted along  the  route  at  average  interva's  of  32  miles.  Each  station 
contains  step-down  transformers,  motor-generator  sets,  switchboard 
and  the  necessary  controlling  and  switching  equipment.  The  trans- 
formers receive  the  line  current  at  100,000  volts  and  supply  the 
synchronous  motors  at  2,300  volts.  Each  sjTichronous  motor  drives 
two  1,500-volt,  direct-current  generators  connected  permanently  in 
series,  thus  supplying  3,000-volt  current  for  the  locomotives.  The 
fields  of  bo'h  (he  synchronous  motors  and  the  direct-current  genera- 
tors are  separately  excited  by  small  direct-current  generators  direct 
connected  to  each  end  of  the  motor-generator  shafts. 

The  overhead  construction  if  of  the  modified  flexible  catenary  type 
designed  by  the  General  Electric  Company  (U.S.A.)  and  installed  under 
the  direction  of  the  railway  company's  engineers.  With  this  quite 
nove'  but  remarkably  successful  construction  the  current  is  collected 
in  both  highspeed  passenger  service  and  heavy  freight  service  without 
any  sparking.  The  construction  comprises  two  4/0  copper  wires 
flexibly  suspended  side  by  side  from  the  same  steel  messenger  by 
independent  hangers  alternately  connected  to  each  wire.  Bracket 
construction  's  used  wherever  the  track  alignment  will  permit,  and 


Fig.  r>. — Sliding  PA.NTOGR.\rH  Trolley. 

cross  span  construction  on  passing  tracks  and  ir:  the  .owitching  yards. 
All  of  this  work  ;s  supported  on  40-ft.  wooden  poles  suitably  guyed 
and  spaced. 

According  to  ctatenients  matle  by  the  railroad  officidls,  about 
£2,4JO,Ov)0  will  be  expended  on  the  enterprise,  and  with  the  work 
more  than  half  competed  there  is  every  reason  to  believe  that  the 
co.jt  of  construction  will  come  within  the  estimateu. 

A  500,000  e.m.  feeder  is  installed  the  entire  length  of  the  electrifica- 
tion and  a  supplementary  feeder  on  heavy  grades.  The  feeder  is 
tapped  to  the  trolley  wire  at  every  seventh  pole,  or  approximately 
every  1,000  ft.  On  to|)  of  the  poles  is  ear-ied  a  supiilementary 
4/0  negative  feeder  which  is  tapped  to  the  middle  point  of  every 
second  reactance  bond.  These  bonds  are  used  for  insulating  the 
60-cycle  signal  circuits,  and  are  installed  at  points  averaging  from 
5,000  ft.  to  6,000  ft.  apart.  Each  track  is  bonded  with  a  250,000  cm. 
bond  on  each  joint  and  double-bonded  on  the  heavier  grades. 

The  passenger  and  freight  locomotives  are  identical,  with  the  ex- 
ception of  gear  ratio  and  the  addition  of  an  oil-fired  steam  boiler  in 
eaeh  half  of  the  passenger  locomotives  for  heating  the  Irailmg 
coaches.  The  two  boilere  arc  cs'pable  of  evaporating  4,0001b. 
of  water  per  hour,  and  this  equipnu^nt  with  tanks  for  oil  and  water 
bring  the  weight  of  the  locomotive  up  to  apjiroximately  300  tons. 
The  interchangeabilityof  all  electrical  and  mechanical  piirts  of  tho 
locomotives  is  considered  of  great  importance  from  the  standpoint 
of  oiieration  and  maintenance. 
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THE  ELECTRIC  EQUIPMENT  OF  THE  LOCOMOTIVES 
FOR  THE  CHICAGO,  MILWAUKEE  AND  ST.  PAUL 
RAILWAY. 

The  300-ton  electric  locomotives  in  service  on  the  Jlountain 
divisions  of  the  Chicago,  ftlilwaukee  and  St.  Paul  Railway  possess 
more  than  ordinary  interest  on  account  of  their  many  novel  features, 
the  most  notab  e  of  these  beng  the  use  of  3,000-volt  direct-current 
and  the  adoption  of  direct-current  regenerative  brakng.  These 
locomotives  were  first  placed  in  regular  service  n  December,  1915, 
so  that  some  of  them  have  now  been  in  operation  for  12  months. 
The  purpose  of  this  article  is  to  describe  the  electric  equipment  of 
the  locomotives.  At  the  outset  we  wish  to  re:ord  our  indebtedness 
to  the  '"  General  Electric  Review  "  and  to  the  "  Electric  Railway 
Journal "'  for  much  of  the  information  concerning  this  notable 
engineering  achievement. 

Motors. — The  motors  are  the  largest  geared  motors  mounted  on 
an  ax!e  which  have  been  used  in  the  electrification  of  steam  railways. 
Based  on  (he  A.I.E.E.  standard  method  of  rating,  the  one-hour 
rating  of  the  motor  is  452  h.p.  ;  the  contnuous  rating,  based  on 
100°C.  rise  bj-  resistance  of  the  armature  and  120°C.  rise  by  resistance 
of  fields,  is  396  h.p.  These  ratings  are  for  a  potential  of  1,500  volts, 
two  motors  being  coupled  in  series  for  operation  on  3.000  volts.  The 
motor  is  designed  for  operation  with  an  external  blower,  and  the 
volume  of  air  used  at  the  continuous  rating  is  approximately  2,500 
cubic  ft.  per  minute.  The  air  is  blown  into  the  motor  through  a 
large  opening  on  the  front  of  the  magnet  frame  at  the  commutator 
end.  It  passes  in  parallel  streams  through  the  armature  and  over 
the  field  coils,  and  is  exhausted  through  openings  in  the  magnet 
frame  and  bearing  head  at  the  opposite  end  of  the  motor  from  the 
commutator. 

The  motor  complete,  including  spring  gears,  pinions,  gear-case  and 
axle  lining,  weighs  14,8601b.  It  has  four  main  poles  and  four  com- 
mutating  poles.  It  is  designed  for  shunted  field  control,  the  fields 
being  shunted  50  per  cent,  in  running  at  full  speed. 

The  armature  has  49  slots,  with  seven  coils  per  slot,  and  the  com- 
mutator 343  segments.  The  armature  coil  has  a  single-turn  winding. 
The  diameter  of  the  armature  core  is  29i  in.  The  coils  are  insulated 
with  mica  and  asbestos.  At  the  one-hour  rating  the  speed  of  the 
armature  is  446  revs,  per  min.  There  are  four  brush  holders  per 
motor,  each  bru.sh-holder  having  two  brushes  |J  in.  by  1.^  in. 

The  main  field  coils  are  wound  with  strip  copper  in  two  sections 
•with  asbestos  between  tunis.  They  are  insulated  with  mica  and 
■asbestos,  and  have  a  final  wrapping  of  strong  cotton  tape.  They 
arc,  therefore,  capable  of  withstanding  high  temperatures  without 
injury.  The  commutating  coils  are  made  of  edgewise  wound  strip 
copper,  and  are  insulated  in  a  similar  manner  to  the  main  field  coils. 
All  the  field  coils  are  thoroughly  impregnated  by  the  vacuum  pro- 
cess. Tlie  main  exciting  field  coils  are  not  subjected  to  full  voltage 
since  the  armatures  of  two  motors  are  connested  in  serie;;  with  the 
fields  of  both  motors  on  the  ground  side. 

The  commutating  characteriiitics  of  the  motor  are  excellent,  and 
i  t  is  possible  to  raise  the  voltage  on  a  stand  test  50  per  cent,  above 


normal  without   injurious  sparking.     During  operating  periods  of 
regeneration  at  voltages  njaterially  higher  than  3,000  the  fields  can 
be  shunted  to  a  surprising  extent  without  appreciable  sparking. 
t-   Fig.  1  shows  the  speed,  tortjue  and  efficiency  curves  of  the  motor 
with  gearing  for  passenger  service. 

L  In  mechanical  design  the  motor,  in  general,  follows  well-known 
and  thoroughly  tested  lines  of  construction.  Fig.  2  shows  longi- 
tudinal and  transverse  sections  of  the  motor.  It  will  be  noted  that 
the  armature  core  and  commutator  end  core  head  are  mounted  on 
a  central  hub  or  spider,  into  which  is  pressed  the  armature  shaft. 
The  commutator  is  mounted  on  the  core  head.  Large  openings 
are  provided  through  the  commutator,  core  head,  armature  core  and 
spicier  head  to  secure  effective  internal  ventilation  of  these  parts. 
At  the  back  end  of  the  armature  the  end  windings  are  protected  by 
a  removable  flange.  By  making  the  flange  remov.ib!e  the  armature 
can  be  more  easily  woiuid  or  repaired. 
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Fig.  1.—  Ch.\k.\cterist[C  Curves.  G.E.  253-1. 500 /3,000-volt Railw.w 
MoTOE.     Volts  per  Motor,  1,500  ;    Gear,  71  Teeth  ;    Reditction, 
2-45 ;   Pinion,  29  Teeth  ;  Wheel  Diameter,  52  lu. 

The  clips  connecting  the  top  and  bottom  bars  at  the  back  end  of 
the  armature  are  electrically  brazed  to  the  bars,  thus  ensuring  a 
reliable  connection  at  any  abnormally  high  temperature  which  might 
occur  at  excessive  overloads. 

The  armature  bearings  at  each  end  are  liberal  in  dimensions,  being 
5|  in.  in  diameter  and  10  in.  long.  They  are  lubricated  with  oil  and 
waste,  this  method  of  lubrication  having  been  foimd  most  reliable 
through  long  years 'of  service  on  standard  railway  motors. 

The  motor  has  twin  gears  with  a  4-in.  face  and  No,  2  diametral 
pitch.  For  the  goods  locomotives  there  are  18  teeth  in  the  pinion 
and  82  teeth  in  the  gear,  and  for  the'passcnger  locomotives  there  aro 
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29  teeth  iu  the  pinion  and  71  teeth  in  the  gear.  Both  gears  and 
pinions  are  made  of  high-carbon  oil-treated  stock,  liaving  an  elastic 
limit  of  85,000  lb.  per  square  inch. 

The  gear  cases  are  made  of  sheet-steel,  with  rim  and  sides  securely 
riveted  together.  The  supporting  brackets  extend  over  the  rim  of 
the  case  and  are  securely  riveted  to  the  rim  and  sides.  Tlie  magnet 
frame  is  made  of  cast-steel,  and,  except  in  size,  diMcrs  but  little  in 
general  appearance  from  standard  box  frame  railway  motors. 

The  front  of  the  motor  is  carried  on  tlie  truck  through  an  im- 
proved s[  ring  suspension.  The  design  is  such  that  both  the  down- 
ward and  upward  thrust  istaken  through  springs.  This  formof  sus- 
pension largely  reduces  the  shock  on  the  motor  in  passing  over 
switches,  crossings  or  other  rough  places  in  the  track.  The  spring 
gears,  and  to  a  less  extent  the  motor  suspension,  relieves  the  teeth 
of  the  gears  of  "  hammer  blows,"  and  equalises  the  load  on  the 
pinion  and  gear  teeth  at  each  end  of  the  motor. 

The  effect  of  the  sjring  gears  and  spring  suspension  is  to  make  the 
motors  run  with  unusual  quietness.  There  is  no  noticeable  gear 
noise  while  the  locomotives  are  in  motion,  and  the  absence  of  vibra- 
tion is  also  noticeable.  The  motors  run  at  a  comparatively  low 
temperature  in  service,  the  capacity  of  the  motors  being  sufficient 
to  handle  heavier  trains  than  orignally  contemplated. 

Current  Collection. — The  locomotive  has  two  pantographs,  one 
mounted  on  each  half  unit  of  the  locomotive.  Each  pantograph 
has  two  sliding  contacts  or  shoes,  which  are  provided  with  copper 
wearing  strips,  and  further  provision  for  increased  contact  area  is 
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simplified  motor  connections.  tt-lz"!  points.  ' www— ' 

Fig.  3.— Simplified  Connections  of  Control. 
Motor  Operation  only. 

obtained  by  the  use  of  double-contact  wires  of  copper  for  the  over- 
head catenary  system.  With  the  four  points  of  contact  at  the 
pantograph  it  becomes  easy  to  collect  the  heavy  currents  that  obtain 
in  the  service.  Sparking  is  entirely  eliminated,  although  the  current 
required  for  a  single  locomotive  at  continuous  latiiit,'  is  840  amperes, 
and  in  passenger  service  speed;;  up  to  60  miles  [ cr  hmn-  are  attained. 
The  motorman  controls  the  operation  of  his  laiitograph  by  means 
of  an  aiir  valve,  which  admits,  air  to  a  pair  of  cylinders  energising 
powerful  springs,  the  latter  in  turn  raising  the  pantogniph  and  at  the 
same  time  regulating  the  pressure  against  the  trolley  wire.  The 
range  of  action  of  the  shoe  is  between  17  ft.  and  2.5  ft.  aliove  the  rail. 
An  auxiliary  trolley  pole  with  a  swivel  base  is  supplied  to  collect 
current  for  the  air  compressor  when  the  locomotive  is  (irst  put  into 
-service.  TIk^  two  pantographs  on  each  complete  loi omotive  are 
connected  by  a  'bus  line  so  that  the  duplex  electrical  equipment  can 
J)e  supplied  from  either  one. 


2,000-volt  Proleclive  Apparatits.—Wlwn  3,000  volts  was  chosen  as 
the  desirable  line  potential  a  further  innovation  was  introduced  into 
the  design  of  the  control  equipment.  It  was  appreciated  from 
experience  that,  provided  the  protective  devices  in  the  main  trolley 
circuit  are  reliable,  short-circuits  clear  themselves  more  quickly  with 
high  than  with  low  voltages,  and  there  is  less  attendant  damage. 
The  desigii  of  the  main  emergency  switches  and  fuses  was  considered 
of  gi'eat  importance,  and  these  devices  were  accordingly  mounted 
in  a  single  high-tension  compartment  of  ample  dimensions. 

The  trolley  lead  starting  from  the  pantograph  trolley  first  enters 
the  high-tension  compartment  and  is  divided  into  two  circuits— main 
and  auxiliary.  A  combination  switch  and  fuse  is  in  the  main  circuit. 
From  the  main  switch  and  fuse  the  main  power  lead  goes  directly  to 
the  controlling  apparatus  of  the  traction  motors.  The  auxiliary  lead 
passes  to  four  discomiecting  switches  and  from  there,  separate  supply 
leads  run  to  the  motor  generator  set,  air  compressor  and  cab  heater. 

The  compartment  is  made  of  sheet  steel  strongly  reinforced  with 
angle  and  channel  irons,  and  is  thoroughly  lined  with  insulation.  A 
great  saving  in  space  has  been  effected  by  using  for  each  combination 
switch  and  fuse  a  single  arc  chute  containing  two  stationary  contacts, 
to  which  the  incoming  and  outgoing  leads  are  attached. 
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Fig.  i— Motor  Operation  in  Goods  Service  at  3,000  Volts  Line 
FOR  BACH  Point  of  Controller.    Tyric.iL  Speed  Tractive-Effokt 

Curves. 

The  high-tension  compartment  is  equipped  with  three  doors,  one 
each  for  the  main  and  auxiliary  switches,  and  one  for  the  separate 
disconnecting  swit(Oics.  These  doors  are  interlocked  with  the 
external  operating  handles,  so  that  no  conducting  parts  can  be 
approachecl  without  lirst  opening  its  circuit  by  dropping  the  switch 
cradle.  When  either  switch  cradle  is  dropped,  it  will  be  noted  its 
fuse  is  entirely  disconnected  from  the  circuit. 

In  addition  to  the  protective  apparatus  in  the  high-tension  com- 
partment, a  3,000-volt  a!iiininium-cell  lightning  arrester  is  tapped 
into  the  main  lead  near  the  col'eetors.  The  lightning  arrester, 
installed  in  a  grounded  sheet  iron  box,  is  mounted  oa  the  back  of  the 
high-tension  compartment. 

3,000-i'o//  Contactor  Compartment. — In  addition  to  the  apparatus 
already  mentioned,  the  3,000-volt  equipment  of  a  locomotive  con- 
sists of  eight  traction  motors,  two  air-compressor  motore,  two  cab 
heaters,  two  driving  motors  for  the  motor-generator  sets,  and  the 
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control  equipment  for  all  these  devices.  Since  all  this  3,000-volt 
equipment  is  in  duplicate,  the  following  description  will  cover  only 
that  portion  located  in  one  of  the  two  cabs  which  is  entirely  indepen- 
dent in  operation.  This  controlling  apparatus  is  grouped  in  a  sheet- 
iron  compartment  located  near  the  centre  of  the  cab.  Allowing  for 
aisles  on  either  side,  the  space  occupied  by  this  compartment  extends 
from  the  floor  to  the  roof  of  the  cab. 

The  complete  set  of  rheostats  used  in  regulating  the  current  in 
the  four-traction  motors  is  assembled  at  the  bottom  of  the  com- 
partment along  the  floor  of  the  cab.  The  rheostat  is  of  the  cast -grid 
type  shaped  effectively  to  meet  the  space  limitations  of  locomotiva 
service.  The  remaining  controlling  apparatus  is  located  in  four 
groups  directly  above  the  rheostats.  The  rheostats  are  separated 
from  the  equipment  groups  above  by  a  partition.  The  bottom  of  the 
rheostat  compartment  is  open,  and  complete  ventilation  of  the 
rheostats  is  obtained  through  six  chimneys  leading  up  to  ventilators 
at  the  top  of  the  cab.  The  control  groups  are  installed  between  the 
chimneys. 

The  circuit  connections  of  the  main  power  system  supplying  the 
traction  motors  are  shown  in  Fig.  3.  The  relative  location  of  the 
overload  relay  tripping  coils,  line  contactors,  rheostats,  rheostat 
contactors,  series-parallel  contactors,  field  shimts  with  their  con- 
tactors and  reverser,  are  indicated.  This  wiring  diagram  shows  the 
complete  piogression,  in  schematic  form,  of  the  different  circuits 
necessary  to  motor  operation  only.  It  may  be  noted  that  the 
motors  of  each  half  imit  are  connected  in  two  series  pairs.  The 
master  controller  proWdes  for  operating  these  pairs  in  series  through 
16  rheostat  points,  and  a  17th  full  series  running  point ;  then  through 
11  rheostat  points  in  parallel  and  a  12th  full  parallel  point.     An 
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E  -^    "Series  Field 

Yia.  5.— SiMPLiFiBD    Connections    for    REOKNEBATn'E   Electric 

HiiAKiNii,  .siiowiso  Four  Traction  Motors  and  Exciter. 

additional  punllel  point  with  the  lielda  of  the  traction  niotoi-s 
Hhunlcd  in  provided  on  loth  the  freight  and  passenger  locomotives 
for  cfficcnl  lii);her  h|  eed  runnng. 

Ihjo  to  the  largo  numl.cr  of  rheostatic  steps  provided  to  vary  the 
voltage  at  the  traction  motor  terminals  durng  accelorution,  and 
due  to  the  extremely  flexible  drive  hetwccn  motors  and  driver.-i,  the 
nccoloriition  in  very  Hiiioolh.  ('hura<:( eristic  curve i  showing  all  the 
rhuoMlut  I  o  Ills  of  I  lie  goods  loi-oniotives,  based  on  ii  constant 
potential  of  :i.(»(M)  volts,  are  shown  in  l<'ig.  4.  Tho  curves  luado  in 
diwh  Ijntit  show  the  transfer  sle|is  made  whi'e  the  sores  parallel 
switch  \nw\m  from  one  jiositfoii  to  another.  TIr.'j  tnmii'cr  can  ho 
effected  without  up|.rccialiIo  decrease  in  tor.|Uc  and  any  jerking  of 
•  he  train  is  absolutely  eliminated  by  the  method  of  traiiifer  em- 
ploywl. 

J^iwmU'iijr  Kt/iiipiiiejil.—  Pract'wMy  all  the  oqiiipmont  not  as  yet 
(lescriljed  is  more  closely  related  with  tho  master  control  circuits 
lending  to  llie  itngincui's  position,  and  is  then-fore  designed  for  low 
voltage-  12.';  volls  or  Ichm. 

i  VVhl'o  the  revtrMir  switches  the  fields  of  the  M.OOD-volt  traction 
motors,  It  is  neicnsary  lo  inmilale  for  low  voltage  onty,  since  tho 
fields  are  ma  nia'ned  on  llii'  gmunded  side  of  the  armatunts  at  all 
times.  The  Name  ty|e  air  iiiolor  wliieh  drives  the  seres  paiallel 
huildi  m  iixiil  i>.  <.|ir„'..  ti,,    r..versor.     By  moanii  of  a  cam  shaft 


and  a  set  of  powerful  spring  contacts  driven  from  the  former, 
through  rocker  arms,  a  very  positive  wiping  contact  is  obtained. 
The  reverser  is  completely  enclosed  in  a  sheet-iron  box,  and  is 
located  outside  and  adjacent  to  the  high-tension  compartment  of 
the  high-voltage  control  apparatus. 

The  shunts  and  similar  apparatus  associated  with  the  motor  fields 
are  designed  for  low  voltage. 

3Iotor-Generator  Set. — A  motor-generator  set  driven  by  a  motor 
directly  connected  to  the  3,000-volt  trolley  supply  is  used  for  auxiliary 
purposes.  This  set  consists  of  a  direct-connected  fan,  the  driving 
motor,  an  exciter  and  a  small  125-volt  generator.  The  fan  is  used 
for  ventilating  the  traction  motoro,  thereby  materially  increasing 
their  continuous  capacity.  The  3,000-volt  switching  apparatus  of 
the  driving  motor  is  located  in  the  control  compartment,  as  already 
described.  The  exciter  is  used  durng  e'ectric  braking  to  super- 
excite  the  traction  motor  fields,  and  while  not  thus  emploj'ed  in 
passsnger  service  to  re-charge  the  stoi'age  batter.'es  required  to  light 
the  trailing  passenger  coaches.     The  generator  supplies  power  for 


Compressor 


Motor  Driven  Field 
Controller.  All  contacts 
shown  with  all  field 
resistance  in  circuit. 
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FlO.  6.— SlMPLlFlBB  DiAORAM  OF  THB  EtEOTElC  BkAKINU  C0NNECTION.S. 

the  master  control  ciicuits,  cab  lights,  bead  light  and  other  low- 
voltage  auxiliaries. 

liegeneralivp.  Eleclric  Braking. — Kegcnerative  electric  braking  adds 
materially  to  the  safety  of  operation  by  supplying  a  second  braking 
system  in  addition  to  the  air  brakes.  Jt  provides  increased  economy 
of  operation  by  reducing  wheel,  track  and  brake-shoe  \\oar.  it 
permits  faster  speeds  down  grades,  di;o  to  the  Letter  ability  of 
definitely  controlling  tho  loi'omotive  which  is  difficult  at  test  with 
the  air  brakes.  It  also  adds  materially  to  the  cont'oit  of  the  pai- 
songcrs,  due  to  smoother  o]5eratioii  down  grades.  All  this  is  attained 
by  very  simple  and  reliable  additionii  to  the  equipment  rcipiired  for 
motor  running. 

With  tho  simple  direct -curicii)  motor  adopted  for  tho^^i^  locomo- 
tives, oi)eration  as  motors  or  gcncralois  ilcjends  ujion  whether  the 
voltage  of  the  trolley  Hyslcm  at  the  locomotive  is  above  or  below  tho 
voltage  at  the  motor  tenuinals.  When  tho  locomotive  is  motoring, 
the  voltage  at  the  motor  terminal!!  is  lower  than  the  trolley  potential 
and  |)ower  flows  into  the  locomotive.  When  llu;  locomotive  diisccnils 
n  grade,  and  is  br.ikiiig.  the  engineer,  thi-ough  liis  conlrolliiig  lucaii  ;, 
eltects  an  iiiircaao  in  I  he  voltage  across  tlu!  motor  t(  iniiiial:..  .so  that 
j)0wer  flows  from  tlic  loiomotive  into  tho  Inuisinission  system.  The 
generation  of  thin  reluiiicd  ourgy  reacts  on  the  locomotive  so  as  lo 
causo    retardation    <ir    bniUint'.    Ii  .<!i.i    ellVciing    an    I'cononiy    by 


THE  ELECTRICIAN,  DECEMBER  15,  1916. 


349 


returning  power  to  the  line.  The  moans  for  raising  the  voltage  level 
•of  the  motors,  thereby  returning  power  to  the  line  in  electric  braking, 
rests  in  the  use  of  the  exciter  before  mentioned,  so  connected  as  to 
suiior-excite  the  traction  motor  fields  when  braking.  Fig.  5  is  a 
simplilied  diagram  of  these  connections. 

The  series  direct-current  motor  has  been  found  to  be  particularly 
well  suited  to  traction  service,  because  of  its  inherent  characteristic 
which  automatically  adjusts  torque  for  change  in  grade.  That  is,  to 
any  particular  speed  and  voltage  there  always  corresponds  one 
definite  vu lire  of  torque  and  current.  With  a  decrease  in  speed  there 
is  an  automatic  increase  in  tractive  effort,  and  with  an  increase  in 
speed  there  is  nn  attendant  decrease  in  tractive  effort. 

With  the  connections  as  s?iown  in  Fig.  5,  by  properly  propor- 
tioning the  design  of  the  exciter  for  its  service  in  super-exciting  the 
-traction  motor  fields,  the  stable  characteristic' is  inherent  in  the 
braking  connection  as  in  the  motor  connection.  As  the  generator 
function  is  a  reversal  of  the  motor  function,  the  traction  motors  in 
this  case  provide  in  regeneration  that,  with  an  increase  in  speed, 
there  is  an  increase  in  braking  effort,  and  with  a  decrease  in  speed 
there  is  a  decrease  in  braking  effort.  The  fact  that  a  stable  charac- 
teristic is  closely  maintained  during  regenerative  braking  is  one  of 
the  greatest  contributing  elements  to  the  success  of  electric  braking 
in  this  service.  This  stable  characteristic  permits  operation  down 
grades  at  constant  speeds  with  little  regulating  effort  on  the  part  of 
the  engineer,  except  as  changes  in  grade  or  curves  occur,  which 
require  large  variations  in  the  intensity  of  the  braking. 

Fig.  6  is  a  simplified  diagram  of  the  electric  braking  connections, 
showing  master  controller,  relays,  field  rhsostat,  exciter  and  the 
traction  motors. 

Trolley  Disconnecting  Switches. 

* 


coupled  up  to  the  locomotive,  and  power  for  lighting  is  furnished 
from  the  two  exciters  ordinarily  used  for  regenerative  braking,  but 
now  connected  in  series  to  give  the  proper  voltage. 

An  electro-pneumatic  comrautating  switch  is  used  to  change  over 
the  connections  from  braking  to  train  lighting.  Th's  switch  is  very 
similar  to  the  main  reverser,  but  with  different  sequencfe  of  contact,s. 
The  connections  are  so  arranged  that  tha  engineer  always  has  control 
of  this  switch,  and  is  enabled  to  throw  it  from  lighting  connections 
to  braking  connections  at  any  time  unless  he  has  opeijod  the  sniall 
snap  switch  which  controls  the  cpmnmtating  switch  o;i  the  rear  half. 
This  commutating  switch  can  neyer.be  thrown  over  to  the  lighting 
connections  if  it  is  being  used  by  the  engineer  for  braking.  The  snap 
switch  is  provided  so  that  the  reiar  half  of  the  locomotive  may  be 
left  with  tiain  lighting  connections  while  the  front  half  is  braking. 
This 'is  usually  the  procedure  at  night,  except  while  going  through 
Butte  on  the  2, 400- volt  section,  and  also  on  the  heavy  grade.  In 
the  daj^ime,  however,  the  batteries  are  not  on  charge,  unless  they 
are  pretty  low  or  there  is  a  lamp  load  of  20  to  25  amperes. 

The  control  of  the  battery  charging  in  the  locomotive  is  taken  care 
of  at  a  large  panel.  The  two  lines  from  the  generator  armatures, 
after  passing  through  fuses,  lead  to  this  panel.  Here  the  positive 
lead  goes  through  an  ammeter  shunt  to  a  knife  blade  switch  and  then 


Fig.  7. — Connections  of  Arxn-i.iRV  Appar.^tus. 

Auxiliary  Eqvipmtnt. — In  addition  to  designing  an  electric  loco- 
motive so  that  it  will  exert  drawbar  pull,  there  are  many  other 
features  which  have  to  be  taken  into  consideration  ;  although  these 
features  are  called  auxiliaries,  many  of  them  are  reallj-  essential  to 
the  commercial  operation  of  the  locomotive. 

By  referring  to  Fig.  7  an  idea  may  be  obtained  of  the  connections 
of  the  electrical  apparatus  which  is  auxiliary  to  the  main  circuits 
of  the  locomotive.  As  both  halves  of  the  locomotive  are  alike,  the 
diagram  only  shows  the  auxiliary  equipment  for  one-half  a  loco- 
motive. At  times  only  half  a  locomotive  is  used  on  some  of  the  local 
passenger  trains. 

Train  Lighting  Apparatus. — The  train  lighting  system  used  is  the 
head-end  system  with  three  train  lines.  One  line  carries  the  out- 
going current  from  a  generator,  and  is  called  the  generator  line.  The 
batteries  along  the  train  are  connected  between  the  generator  line 
and  a  second  line  known  as  the  battery  line,  whilo  the  lamps  are 
connected  between  tho  generator  line  and  a  third  line,  which  is 
known  as  tho  lamp  lino.  An  adjustable  resistance  is  jirdvideil  in  the 
locomotive,  so  that  the  voltage  between  the  gcncratoi'  line  and  lamp 
line  may  be  held  constant  whi'e  the  voltage  between  (he  generator 
line  and  battery  line  is  being  varied  in  order  to  maintain  the  desired 
amount  of  charging  on  the  batteries. 

When  the  trains  are  being  operated  by  steam  locomotives  tho 
power  for  lighting  is  furnished  by  a  steam  turbine  driven  generator 
installed  in  a  laggag'  car  at  the  front  of  the  train,  and  the  voltage 
is  control'ed  the  e.     When  in  the  electric  zone,  the  train  lines  arc 
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Fig.  8. 


iZO  Volt  Line  from  Control  Generator. 
-Connections  op  Tk.\in  Lighting  AppAR.iTUJ 


to  the  generator  line.  The  negative  lead  goes  through  an  overload 
and  reverse  current  circuit  to  a  knife  blade  switch  and  thence  to  the 
battery  line.  The  circuit-breaker  also  has  a  shunt  coil  which  will 
trip  the  breaker  when  relay  .1,  Fig.  8,  is  de-energised.  This  relay  is 
energised  only  when  tho  batteries  are  to  be  charged,  and  when  it 
drops  out  it  short-circuits  a  resistance  and  allows  sufficient  current 
through  the  shunt  coil  to  trip  it.  In  changing  back  from  lighting 
connections  to  braking  this  takes  place  before  the  commutating 
switch  throws,  and  thus  opens  the  generator  circuit.  Between  the 
circuit-breaker  and  ba.ttery  switch  a  lead  goes  through  an  adjustable 
resistance,  ammeter  shunt  and  knife  blade  switch  to  the  lamp  line. 
As  the  voltage  of  the  generator  has  to  be  held  constant  between  75 
and  78  volts  while  charging,  this  resistance  is  used  to  reduce  tho 
voltage  on  the  lamps  to  62  to  66  volts. 

In  making  the  change  from  steam  to  electric  operation  the  lanips 
of  the  train  are  thrown  directly  on  the  batteries  by  closing  the  lamp 
switch  at  the  panel  in  tho  baggage  car.  This  ensures  having  tlio 
train  lighted  during  the  change  of  engines. 

The  voltaic  is  kept  at  any  desired  ])oint  by  means  of  a  constant 
voltage  reliiy.  which  energises  either  the  "cut  in"  or  "cut  out 
coil  of  an  automatic   field   rheostat  in  the  generator  field.     The 
setting  of  this  relay  may  be  varied  by  means  of  an  adjustable  resis- 
tance in  series  with  tho  coil. 

This  lighting  apparatus  is  only  used  on  the  passenger  locomotives, 
and  a  few  freight  In oniotives  which  arc  expected  to  be  used  at  times 
in  place  of  regular  |iassengcr  locomotives. 
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PROGRESS    OF 


fflGH-VOLTAGE     DIRECT-CURRENT 
RAILWAYS. 


In  an  article  in  the  November  number  of  the  "  General 
Electric  Review,"  of  America,  Mr.  G.  H.  Hill  sets  out  the 
economic  reasons  that  led  to  the  adoption  of  higher  voltages 
in  railway  work,  and  points  out  that  it  is  the  inherent  charac;] 
terisfcics  of  the  higher  voltage  direct-current  apparatus  that 
have  led  to  its  extensive  adoption  for  inter-urban  railways,  and 
also  for  the  heaviest  kinds  of  steam  railway  electrification. 

The  table  on  the  opposite  page,  which  has  been  condensed 
from  a  table  in  Mr.  Hill's  article,  shows  that  the  high-voltage 
direct-current  equipments  are  widely  distributed,  and  include 
all  varieties  of  service.  The  results  accomplished  have  stood 
the  critical  anah'sis  of  independent  engineers,  and  have 
exceeded  the  expectations  of  practical  operators.  In  no  case, 
says  Mr.  Hill,  has  the  high-voltage  direct-current  .system  been 
abandoned.  On  the  contrary,  many  roads  have  been  con 
verted  from  600  volts  direct-current  or  single-phase  alternating 
current  to  high-tension  direct-current,  and  in  no  case  has  the 
system  failed  to  meet  the  economic  success  anticipated. 
Emphasis  can  especially  be  placed  on  the  freedom  from 
apparatus  failures  and  low  maintenance  as  contributing  a  large 
measure  of  the  practical  success. 

It  appears  that  at  the  present  time  there  are  about  2,800 
miles  of  track  equipped  for  1,200-or  1,500  volts,  and  about  700 
miles  of  2,400  or  3,000-volt  direct-current  track. 

As  to  the  probability  of  developing  still  higher  voltage 
systems,  Mr.  Hill  states  that  3,000  volfs  seem  to  be  adequate 
for  the  heaviest  trunk  line  traffic,  and  is  likely  to  represent  the 
true  economic  balance  between  cost  of  sub-stations  and  feeder 
copper  on  the  one  hand,  and  cost  of  locomotives  on  the  other, 
and  to  present  the  greatest  flexibility  and  the  lowest  oper- 
ating charges.  But  5,000  or  6,000  volts  direct-current  is  a 
possibility  if  there  arises  a  real  field  of  usefulness  for  this 
further  extension. 


COLONIAL  TELEGRAPHS  AND  TELEPHONES.* 

BY  R.   W.   WEIGHTMAX. 

Summary. — After  referring  to  British  Post  Office  practice,  the  author 
deals  with  the  appointment  of  engineers,  with  working  staffs  and  sources 
of  supply.  He  then  considers  telegraph  and  telephone  administration  in 
the  Crown  colonies,  and  amalgamation  of  railway  telegraphs  with  postal 
telegraphs.  The  next  section  of  the  Paper  is  devoted  to  overhead  con- 
Ftruction.  The  telegraph  and  telephone  systems  of  the  Crown  colonies, 
South  Africa,  Canada,  Australia  and  New  Zealand  are  described  at  some 
length,  and  in  conclusion  the  important  question  of  lightning  protection 
is  considered. 


Throughout  the  Paper  it  hari  been  necesoary  to  deal  with  the  great 
Domin'on  of  Canada  separately.  There,  the  method:;  are  based  on 
American  practice,  as  distinguished  from  British  Post  Office  practice, 
which  is  followed  more  or  lets  throughout  the  other  dorain'ons  and 
colonies.  It  will  therefore  be  understood  that  where  the  "  domin- 
ions and  colon'es  "'  are  referred  to  Canada  is  not  included  unless  other- 
wise expressly  stated. 

If  the  Paper  appears  to  give  an  undue  amount  of  attention  to 
practice  in  South  Africa  and  the  Crown  colonies,  it  will  be  under- 
stood that  this  i:'.  because  the  author  is  more  closely  in  touch  with 
those  countries  than  with  the  others. 

British  Paul  Office  Prarlire. — With  the  gradual  standardisation  of 
materials  and  plant  generally  in  the  Home  Depjirlnunt,  and  the 
publication  by  the  department  of  books  of  technical  in-^tructions,  the 
doni'nions  and  colonies  have  got  more  or  less  into  the  way  of  accept- 
ing Post  Office  ])ractice  ^s  beyond  cjuestion-  There  is  the  feeling 
that,  no  matter  what  the  subject  may  be,  the  practice  laid  down 
for  it  has  been  well  thought  out,  and  is  the  result  j)iobably  of  years 
of  experi(  ii"e  and  of  caf  able  and  careful  research. 

Colon'al  methods  vary  n  many  mattenj  of  detail  from  tLo.e  in 
vogue  at  home.  The  adm'nistrat'ons  of  the  domin  on*  send  their 
chief  technical  officers  to  see  what  is  be'ngdone  elsewlicre,  and  (o  cull 
from  the  var;ou;i  syritcms  those  features  which  are  the  most  advan- 
fag(  oils  for  adoi)tion  in  their  own  coimtries.  But  as  the  bedrock  of 
it  iill,  British  Post  Office  practice  is  outstanding. 

*  Abstract  of  a  Papor  read  last  night  hefoi'e  the  Institution  of  Electrical 
Engineers. 


Appoitilment  of  Engineer.s.^ln  the  earlier  days  many  of  the  engi- 
neers, and  many  officers  of  other  ranks  as  well,  appointed  in  the 
dom  nions  and  colonies,  were  men  who  had  received  their  training 
in  the  various  Home  services.  This  still  applies  to  appointments  in 
the  Crown  colonies,  but  it  is  only  rarely  the  case  now  in  the  dom'n- 
ions.  In  a  general  way,  any  youth  starting  at  a  Government  pri- 
mary school  can,  with  the  aid  of  Government  bursaries,  pursue  his 
studies  through  the  Government  high  schools  until  he  finally 
reaches  the  university  college,  where  he  can  qualify  in  a  degree  of 
practically  equivalent  value  to  the  B.Sc.  of  England.  The  colonial 
youth  certainly  has  few  opportimitics  of  acquiring  a  practical  train- 
ing, but  this  is  not  so  necessary  as  in  the  case  of  students  in  the 
heavier  branches  of  engineering.  So  we  find  the  youths  of  the 
dominions  qualifying  in  their  respective  engineerng  departments 
for  even  the  highest  positions  in  them. 

There  are,  however,  several  colonies  in  the  tropics  in  which  tjie 
conditions  are  so  trying  that  Europeans  must  have  the  lelief  of  a 
change  to  a  temperate  climate  at  frequent  intervals.  The  Colonial 
Office  Leave  Regulations  wisely  make  generous  provision  in  this 
respect  as  regards  some  of  these  colonies,  but  other  colonies  with 
equally  trying  climatic  conditions  are  not  ro  well  off.  For  the  filling 
of  engineering  appointment::  in  these  colonies  the  Colon'al  Office  will 
always  look  for  men  at  hom^,  and  provided  tho.t  they  offer  sufficiently 
remunerative  salaries,  they  need  not  fear  any  dearth  of  applications 
from  men  ot  the  right  sort  for  these  appointments.  But  there  is  a 
tendency  to  parsimony  in  thi:i  respect  in  many  of  the  colonies.  In 
the  interests  of  colonial  engineering,  and  in  the  higher  interests  ot 
colonial  administration,  only  the  bett  men  should  be  selected  for 
these  posts,  and  such  men  will  not  come  forward  vmless  the  salaries 
offered  are  sufficiently  tempting.  Low  salaries  for  men  in  positions 
of  responsibility  is  false  economy. 

In  another  direction  the  Ciovemments  of  the  Crown  colonies  are 
very  short-sighted.  They  do  not  encourage  their  engineers  suffi- 
ciently to  keep  themselves  up  to  date.  A  techirical  officer  should  be 
commissioned  by  his  Government  to  vi:;it  England  frequeutly  to 
enable  him  to  keep  in  touch  with  the  latest  development;;. 

Working  Staffs. — With  well-trained  staffs  of  European  character, 
the  engineers  of  Canada,  Aujtralia  and  iSiew  Zealand  are  relieved  of 
much  of  the  worry  which  falls  to  the  lot  of  the  engineers  in  those 
covmtries  where  the  bulk  of  the  labour  is  black.  In  Australia  there 
is  an  Arbitration  Court,  established  by  Act  of  Parliament,  for  the 
investigation  and  settlement  of  labour  diiputes.  Any  difficulties 
of  this  nature  that  arise  are  referred  to  it,  and  the  award  of  the  court. 
is  loyally  accepted  and  acted  upon  by  both  sides.  In  New  Zealand 
there  is  a  Board  of  Appeal  on  ."omewhat  similar  lines. 

In  Canada  there  is  a  law  of  doubtful  value,  under  which  employes 
can  apply  for  a  board  of  conciliation  to  discuss  differences  between 
themselves  and  their  employers. 

In  South  Africa  and  in  most  of  the  Crown  colonies  the  lough 
labour  is  performed  almost  entirely  by  men  of  the  native  races,  while 
generally  the  positions  of  control  are  held  by  Europems,  In  Ceylon 
the  main  supply  of  labour  i:;  drawn  from  the  South  of  India.  All 
positions  higher  than  that  of  overseer  are  held  by  European:;. 

The  author  next  deals  with  the  provision  of  rough  and  semi- 
skilled labour  in  British  East  Africa,  Uganda,  Nigeria,  the  Malay 
States  and  South  Africa,  and  points  out  that  engineers  in  all  the 
black  C3lonie3  are  hampered  by  the  disinclination  of  the  natives  to 
work  and  by  the  utter  lack  of  a  sense  of  responsibility  on  the  part  of 
the  natives. 

Sources  of  Supply  and  Delays  in  Delivery. — Of  all  the  dominions 
and  colonies,  Canada  is  the  only  one  that  has  made  any  headway 
in  the  manufacture  of  apparatus  and  material  for  telegraph  and  tele- 
phone purposes. 

In  Australia,  cast-iron  pipes,  stoneware  conduits,  copper  tapes  and 
certain  fittings  are  manufictured  in  the  country.  Prior  to  191S 
practically  all  the  insulators  used  came  from  Germany,  but  insu- 
lators of  both  poroela'n  and  stoneware  are  now  being  made  within 
the  Commonwealth.  A  fair  amount  of  magneto  telephone  api)aratu:5 
and  switchboard  material  is  obtained  from  Sweden,  while  :;ome  of 
the  larger  exchange  rwitchboard  plant  and  automatic  apparatus 
come  from  America.  Wire,  cable,  telegraph  apparatus  generally* 
and  mat<n-ial  of  a  kindred  nature  are  obtained  almost  exclusively 
from  (ireat  Britain.  It  is  the  rule  to  invite  tenders  for  all  supplies 
and  to  give  preference  to  good:;  of  British  manufacture.  The  other 
domin'ons  and  colonic;  import  practically  all  their  plant.  This  is 
largely  obtained  from  England,  but  quantities  of  ajiiraratus  have 
been  supplied  fron\  both  the  Continent  and  the  United  States. 

The  great  distances  these  countries  are  situated  fronr  their  i^ources 
of  supply,  and  the  delays  in  dSivery  that  have  taken  place,  have 
been  :;er;oiis  drawback:;  to  the  smooth  working  of  mo  :t  of  the  colonial 
engn"erng  departm'u*'..  The  rAitb.o.-  wou'd  like  to  impre;.s  upon 
manufacturer:;  of  te!eg":'ph  end  te'ephone  plant  the  great  need  there 
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k,  for  the  more  prompt  execution  of  orders  from  the  colonies.  Before 
the  war  it  waii  no  uncommon  thing  to  hear  an  engineer  say  he  would 
not  put  up  with  the  dilatorincGS  of  British  manufacturers,  and  that  he 
would  send  his  order;  to  the  Continent,  and  in  some  instances  orders 
were  actually  cent  there. 

In  the  dom'nionG  and  in  some  colonies  these  difficulties  are  got 
over  by  the  establishing  of  "  reserve  stores,"  in  which  ample  supplies 
are  kept  to  meet  allordinarj'  demands.  This  is  a  plan  which  every 
colony  with  any  considerable  system  should  adopt  in  order  to  mini- 
mise delays. 

Administratiok. 
The  methods  of  administration  throughout  the  colonies  are 
natiu'ally  varied  to  meet  the  local  conditions,  but  in  all  the  dominions 
(with  the  exception  of  Canada)  and  also  in  ill  the  larger  CrowTi 
colonieij  the  telegraphs  and  telephones  are  combined  with  the  postal 
service  of  the  country,  and  the  Postmaster-General  is  the  officer 
responsible  to  the  Government  for  the  proper  managemtnt  of  the 
organisation  as  a  whole. 

Small  Crmvn  Colonies.— In  aome  of  the  smaller  colonies  telephone 
exchanges  have  been  established  by  private  companies  :  but  they  are 
generally  on  so  small  a  scale  that, their  control  falls  to  the  colonial 
public  works  engineer,  and  for  anything  of  a  technical  nature  in 
which  he  is  not  quite  sure  of  his  ground  he  obtains  advice  from  con- 
sulting engineers  in  England. 

Large  Croum  Colonies. — In  the  larger  CroAvn  colonies  we  usually 
find  an  organLsation  on  the  l-'nes  of  the  Home  Post  Office.  It  has 
been  argued  that  tlie  engineer  should  be  directly  responsible  to  the 
Colonial  Secretary,  but  this  arrangement  would  not  be  likely  to  work 
well  in  practice.  It  is  most  desirable  that  the  relations  between 
the  head  of  the  department  and  the  engineer  should  be  of  an  amicable 
nature.  The  efforts  of  the  most  capable  engineering  body  in  the 
world  may  be  thwarted  and  the  engineers  themselves  engaged  dis- 
couraged if  there  is  undue  interference  and  a  lack  of  sympathy  and 
support  f'-om  the  Postmaster-General  and  his  staff. 

Dominions:  Telegraph  Administration. — The  main  feature  of 
note  is  that  more  care  is  given  to  the  consideration  of  traffic  matters 
than  u/ied  to  be  the  case.  Following  the  example  of  the  Home 
Department,  more  attention  is  given  to  comparing  the  merits  of  the 
various  sysf<-ms  of  telegraphy  for  the  differing  traffic  conditions 
and  to  selecting  that  wliich  is  the  most  suitable  in  each  case.  Up- 
to-date  type-printing  systems  are  already  in  ase. 

Telepho^ie  Administration. — Telephone  administration  is  a  more 
complex  question.  In  America,  more  than  anywheie  else,  it  has  been 
studied  and  developed  into  a  fine  .irt,  particularly  by  the  American 
Telephone  &  Telegraph  Company,  whose  operations  extend  over  the 
whole  of  the  United  iStatca.  This  Company  introduced  a  new 
hyslem  called  the  "  Functional  System,"  in  which  the  organisation 
is  divided  into  three  sections — viz.,  traffic,  engine<'ring  and  com- 
mercial— and  on  the  headquarters  staff  a  speciallj'  qualified  officer  is 
placed  in  charge  of  each  section.  In  each  division  the  work  is  simi- 
larly dividwl  ;  there  is  an  officer  in  charge  of  each  section  of  the 
work,  and  each  indirectly  responsible  (o  the  headquartenj  chief  of  his 
section.  The  duties  and  responsibilities  of  the  officers  of  each  section 
are  carefully  defined,  but  they  are  so  torrelated  that  a  certain  amount 
of  overlapf>ing  is  unavoidable.  This  feature  of  the  system  is  claimed 
to  be  one  of  its  chief  advantagi-s,  inasmuch  us  it  necessitates  the  full 
verbal  di.tcussion  of  a  subject  in  all  its  bearings  before  it  is  report<'d 
upon,  and  much  time  and  corrwpondence  are  thus  saved. 

f'anada. — The  telegriph  an<l  telephone  iwrvicc  s  of  Caiuula  are  quite 
soparuto  from  each  other,  w  in  the  United  Stat<  s.  By  far  the  larger 
fiortion  of  IIm-  system  is  in  the  hands  of  the  North -Westt-m  Telegraph 
Gomfiany  iind  the  tcOegraph  dcpurtnients  of  the  (Janadiun  Pacilic 
and  Ihi'  (ir/md  Trunk  Railway  ('om|(anieH.  The  operations  of  the 
(;om)iitni<-:i  an-  subject  to  the  Dominion  Railway  Act.  There  is  no 
Witive  comfxititifm  Ixstween  the  di(T(Tent  administrations.  The 
form  of  luJminiiitnitiori  luloptid  by  th(!  companies  is  comparable  witli 
that  of  the  niilway  companies  of  Great  Britiin.  'J'he  Govonuuent 
Depart  iiient  in  controlled  by  a  general  iiuperintt^ndent  under  the 
oflice  of  the  Ministir  of  I'ublic  Workii. 

The  lel.plione  services  of  Canada  are  partly  in  the  hands  of  the 
provincial  OoverriuKTitii  and  jMTlly  under  |)rivate  an<l  rural  com- 
pnnicfi.  There  in  no  real  i^mfietition  between  the  large  administra- 
tions. The  rural  cotnftanieti,  are,  however,  fre()ueiitly  started  in 
cornp<'lition  with  the  ruling  company,  and  iutercoiuuiuiiicalion 
difJieulli(ii  arise.  Wh.re  a  (|Uf iition  of  intercoiuirction  betwein  any 
company's  H>-stem  luid  the  loni?  di.ilanir<-  line;<  of  unr.lhiT  compatiy 
arises,  the  Board  of  ( 'ommiirrioiicHf  have  the  |  ower  to  direct  what 
sliall  be  (lone,  and  they  determine  the  tenns  as  to  eompenHation  on 
the  merits  of  the  ease, 

\'h<-  lonstruclion  of  rural  linea  by  independent  local  companies  for 
the  purpose  of  giving  telephone  service  to  formorH  is  much  en' our 


aged  by  the  various  provincial  Governments,  and  in  this  respect 
Canada  is  a  shin'ng  example  to  the  other  dominions  and  colonies. 
The  regulations  of  the  Saskatchewan  Provincial  Govcrnmtnt  under 
which  these  companies  are  formed  are  typical.  The  companies  are 
not  allowed  to  operate  their  systems  within  towns  or  villages.  The 
lines  are  built  to  a  Standard  laid  down  in  very  complete  specifications 
Jind  instructions  prepared  by  the  Government  Department  of  Tele- 
phones. Poles  for  the  construction  of  the  lines  can  be  obtained  from 
the  Government  at  cost  price.  The  specifications  are  accompanied 
by  drawings,  and  they,  also,  are  so  comprehensive  that  but  little 
difficulty  is  experienced  by  the  farmers  in  constructing  their  own 
lines  themsleves. 

Australia. — The  telegraphy  and  telephones  are  a  close  monopoly 
imder  the  Post  Office. 

I'Uder  the  Department's  regulations  it  is  piovided  that  lines  for 
public  use  in  country  districts  which  may  not  be  immediately  re- 
munerative to  the  Department,  may  be  erected  under  a  system  of 
guarantee,  under  which  the  Department  heirs  50  per  cient.  of  the 
estimated  annual  loss.  In  other  cases  the  local  reiiidents  are  per- 
mitted to  erect  the  lines  themselves,  to  the  Department's  specifica- 
tions and  at  the  Department's  expense,  provided  that  the  work  is 
carried  out  at  such  a  cost  as  will  bring  it  within  the  guarantee  regula- 
tions. It  is  found  that  the  local  people  can  carry  out  the  work  at  a 
cheaper  rate  than  the  Government  Department,  owing  to  their  b^ing 
in  better  touch  with  the  local  labour  supply,  and  with  the  transport 
and  other  local  facilities. 

The  fullest  encouragement  is  given  to  persons  living  in  the  country 
to  erect  their  own  lines,  either  individually,  or  conjointly  with  their 
neighbours,  for  conrection  with  post  offices  or  exchanges,  and  the 
Department  furnishes  applicants  with  all  the  information  they  may 
require,  both  as  to  the  best  means  of  establishing  connections  and  as 
to  the  class  of  construction  best  suited  to  their  requirements.  The 
system  of  administration  is  one  which  has  been  built  up  with  the 
development  of  the  services,  and  it  may  be  said  to  follow  "  terri- 
torial" lines.  The  Department  has  a  complete  monopoly  of  the 
telegraphs  and  telephones  of  the  country,  and  it  does  not  encourage 
the  formation  of  pri\'ate  companies  for  the  establishment  of  rural  or 
other  lines.  Under  the  Telegraph  Act  no  person  or  persons  may 
construct  telegraph  or  telephone  lines  for  hire  or  profit,  but  there  is  no 
hindrance  to  persons  erecting  lines  for  their  own  use.  Many  such 
lines  have  been  put  up  by  farmer;;  in  the  back  blocks  of  the  country 
where  the  Government  do  not  feel  warr-anted  in  spending  money  on 
lines  which  offer  little  prospect  of  paying  their  way.  Such  lines 
usually  terminate  in  a  Government  office  or  exchange  where  they  are 
given  connection  with  the  Government  system 

South  Africa. — In  South  Africa  the  telegraphs  and  telephones  are 
also  under  the  Postmaiter-General.  Of  all  the  dominions  outside 
Canada,  South  Africa  is  the  first  to  adopt  the  "  functional  "  system. 
With  the  advent  of  the  Union  the  separate  admini;>trations  were 
merged  in  the  one  central  admini;jtration,  and  a  system  closely  allied 
to  the  "  territorial  "  was  applied  to  the  whole  of  the  Union.  With 
the  great  development  ot  the  telephone  :;ystem  this  method  of  admini- 
stration was  found  to  be  unsuitable,  and  the  "'  fimctional  "  system 
was  introduced  about  three  yeani  ago.  ,      |     | 

Amalgamation  of  (lovernmeiit  Railiraij  Telegraphs  with  Postal  Tele- 
graph Systems. — In  jiractically  all  the  colonies  and  dominions  the 
railways  belong  to  the  State,  and  in  some  of  the  smaller  colonies  a 
feature  of  the  administration  is  the  amalgamation  of  the  railway 
telegraph  engineering  and  electrical  signalling  s\-stems  with  the 
Engineering  Departnunt  of  the  Post  Office.  .Ml  electrical  signalling 
systenjs  are  of  a  cognate  character  and  come  naturally  within  the 
scope  and  training  of  tclegra])h  engineers  and  linemen,  and  any 
colonial  administration  which  may  contemplate;  su<;h  an  amalga- 
mation need  have  no  fear  lor  the  result:*,  (irovided  a  capable  and  well- 
organised  stall  is  available. 

Electric  Lighting  in  Charge  of  Tilrgrajili  and  Telephone  Engineers. — ■ 
The  author's  0[)inion  i;i  that  in  the  sjM'cialisation  which  is  necessary 
to-day  in  telegraphy  and  telephony  it  is  too  muih  to  ex|)e(t  an  engi- 
neer to  be  <;X|)ert  also  in  the  lighting  and  power  applications  of  elec- 
tricity in  the  largi^r  sense.  The  |)ractice  in  this  respect  throughout 
the  dominions  and  colonies  varies.  In  Canada  most  of  the  admini- 
strations have  their  lighting  done  from  outside,  but  there  are  exc'^p- 
tioMS  to  this  rule. 

In  Au'itralia  all  installations  nrc  piil  in  by  a  Gdvcniniiiil  dcparl- 
ni' ni  rorrcs|M)nding  with  th<;  Govenimetit  Oflice  of  Works  <il  Kngland, 
but  the  I'oHlal  Depjirlnienl's  enginccri  are  responsible  for  the 
ma'ntenan(;e  of  the  inslallatiouM.  In  .\ew  Zi'aland,  the  Dcpart- 
inenl's  engineeni  are  reM|«>iviiblf  f(u-  tln'  i-lectrie  lighting.  In  South 
Africa  the  lighting  of  all  (iovernment  buildings,  apart  from  the 
railways,  and  including  tlioic  of  the  I'd.)  Oflice,  i  •  done  by  a  special 
branili  of  the   I'ublic   Work--    I ).  prul  rn.iil .       In    llir  Cn.un   colonics 
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the  practice  varies,  but  it  is  generally  on  thr  lines  followed  in  South 
Africa. 

Engineering. 

Overhead  Cotislruclioyi. — There  is  practically  no  overhouse  con- 
struction in  any  of  the  dominions  or  colonies,  and  the  chief  difference 
in  the  construction  of  pole  liner,  lies  in  the  character  of  the  pole 
employed.  Where  timber  is  plentiful  and  there  are  no  local  draw- 
backs to  its  use,  wood  poles  are  the  rule,  but  where  it  is  scarce  or  not 
of  suitable  size  or  quality,  or  where  it  is  liable  to  be  attacked  by  white 
ants,  or  destroyed  by  grass  or  bush  fires,  iron  poles  are  used. 

White  ants  abound  in  prictieally  all  the  tropical  colonies,  and 
while  it  is  usual  in  ouch  countries  to  find  an  indigenous  wood  which 
is  more  or  le:,3  immune  from  their  attacks,  it  ia  not  always  suitable 
for  use  as  telegraph, poles.  South  Africa  is  not  what  may  be  termed 
a  timber  coimtry,  although  there  are  forests  of  indigenous  trees  here 
and  there.  Amongst  these  the  "  sneeze- wood  "  is  the  only  one  that 
will  withstand  the  ravages  of  the  white  ant  for  any  length  of  time, 
but  even  this  wood  is  not  free  from  attack.  The  core  of  the  "  sneeze- 
wood  "  io  almost  as  hard  as  iron  while  yet  as  flexible  as  whalebone, 
and  the  author  has  heard  of  only  rare  cases  in  which  the  ant  has  been 
able  to  eat  into  it. 

These  "sneeze-wood"  poles  served  their  purpose  well  in  the  construc- 
tion of  the  lines  that  were  built  m  the  early  days.  The  poles  were  not 
suitable  either  in  height  or  strength  to  carry  more  than  a  few  wires, 
and  with  the  gradual  opening  up  of  the  country  they  were  replaced 
with  tubular  iron  taper  pole;  imported  from  England. 

In  British  East  Africa  and  Uganda  there  is  a  "  live  "  pole  in  use 
which  is  perhaps  unique  in  its  way.  Some  years  ago  a  temporary 
line  was  erected  with  poles  which  when  planted  unexpectedly  took 
root  and  became  trees.  These  poles  were  found  to  stand  much 
better  than  ordinary  "dead"  wood  poles,  and,  benefiting  by  this 
experience,  the  administration  built  about  1,000  miles  of  line  with 
this  type  of  pole.  They  were  cheap  and  they  have  served  their 
purpose  well  in  the  development  of  the  country  diu-mg  a  period  when 
ixmds  were  limited.  They  have  their  disadvantages,  however. 
With  improved  financial  conditions  these  colonies  are  now  using 
tubular  iron  poles. 

Pole  Lines. 

Crown  Colonies  and  South  Africa. — There  are  two  types  of  tubular 
iron  poles  with  cast-iron  bases  and  wrought-iron  taper  upper  tubes 
in  general  use  in  the  Crown  colonies.  In  all  these  poles  the  cast-iron 
base  is  of  sufficient  length  to  keep  the  wrought  iron  tube  out  of  _the 
ground  when  the  pole  is  planted  to  its  proper  depth. 

One  type  of  pole  has  it:;  base  pointed,  the  point  being  solid  for  about 
5  in.,  so  that  it  can  be  driven  into  the  ground  by  means  of  a  special 
rammer,  which  is  dropped  inside  the  base.  The  standard  type  of 
pole  used  has  a  cylindrical  ca'^t-iron  (parallel)  base  with  square  flange 
at  the  bottom  end  to  which  a  buckled  base  plate  is  bolted. 

.  Poles  of  this  type  are  made  in  a  number  ot  standard  lengths  and 
strengths.  W^here  the  length  is  40  it.  or  over,  the  upper  part  is 
made  in  two  or  more  sections.  A  factor  of  safety  of  2  based  on  a 
wind  pressure  of  17  lb.  per  square  foot  is  sufficient  for  these  poles  in 
coimtries  where  there  are  no  snow  and  ice  accumulations  to  be  taken 
into  account.  Where  snow  and  ice  occur  a  factor  of  safety  of  4 
should  be  allowed. 

Fig.  1  ;;hows  a  light  pole  specially  designed  for  South  Africa.  It 
is  used  on  farmer;'  lines  and  carries  one  or  two  pairs  of  wires  between 
main  routes  and  the  homesteads.  It  will  carry  wires  having  a  total 
lateral  stress  of  about  80  lb.  12  in.  from  the  top.  It  is  probably  the 
lightest  and  cheapest  pole  used  in  telephone  practice  anywhere. 

There  is  a  parallel  pole  of  a  more  ornamental  type,  which  is  used 
for  special  street  work  in  South  Africa.  There  is  no  cast-iron  base 
with  it,  but  it  is  protected  from  corrosion  at  the  ground  line  by  means 
of  a  sleeve  which  is  shrunk  on.  It  is  26  ft.  in  length  and  will  bear  a 
maximum  load  of  about  300  lb.  at  the  top  when  planted  4  ft.  in  the 
ground.  Where  poles  of  similar  type  have  been  planted  without  the 
8lecv(^  protection,  corrosion  has  often  taken  place  at  and  above  the 
ground  line. 

In  some  of  the  Crown  colonies  tubular  poles  of  the  type  introduced 
by  the  Indian  Government  and  known  as  the  Hamilton  l  ole  are  used. 
A  full-length  pole  is  about  .'jSft.  out  ot  the  ground,  and  it  comprises 
eight  sections  each  8  ft.  long.  The  poles  taper  from  about  12  in.  at 
the  bottom  to  3  in.  at  the  top. 

The  number  of  poles  to  the  mile  varies  with  the  class  of  line. 
Twenty  (o  the  mile  may  be  said  to  be  the  lowest  number  that  ia 
allowed  on  a  light  country  line,  but  the  author  knows  line:;  on  which 
the  average  per  mile  is  much  below  this  figure.  From  this  the  num- 
ber ranges  up  to  4(»  to  the  mile.  The  aut  hor  has  had  experience  of  .<pans 
up  to  800  yds.  standing  q  u  if  (■::.  1,1  i :  f:i' I  oiily  for  many  years.  The  poles 
arc  specially  .st:iy<'(l.  doulil''  »  i.h  h  |i,m mg  is  given  on  the  arm'i,  only 
one  qualify  ami  «'iuK<'  <if  wnr  i  ,  i,  ricd,  every  cxre  being  taken  lo 
adjiiMt  all  fiiewirrsfDthesiiiiiedip.iind  iiojointraremadeiii  the;ip.-u\s. 


With  these  precautions  the  wires  all  swing  in  unison,  and  there  is  no 
trouble. 

The  stays  used  throughout  these  countries  are  of  British  standard 
types,  with  tighteners  and  with  iron  anchor  plates  which  are  usually 
tarred.  In  South  Africa  a  "  Crosby"  clip  is  now  used  for  clamping 
the  stay  wires  at  the  pole  and  also  at  the  tightener. 

Where  iron  Jbtlles  are  employed  near  the  sea  they  can  only  be  pre- 
served from  corrosion  by  being  frequently  painted  or  tarred.  The 
author  has  tried  every  kind  of  paint  for  this  purpose,  but  he  found 
none  trt  stand  any  better  than  coal  tar  applied  in  the  heated  state. 
Reinforced  concrete  poles  would  be  more  serviceable  than  iron  in 
these  situations,  but  the  weights  of  these  poles  in  proportion  to  their 
strengths  are  against  them  for  lines  where  the  difficulty  of  transport 
is  a  serious  factor. 
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Fig.  1. — LiOHT  Pot.E  with  Double  Bkaoket  (South  Africa). 

Hollow  reinforced  concrete  base:;  made  in  moulds  locally  and  fitted 
with  wood  tops  are  :;omefiniei;  used.  Di;;e'irded  lailway  rails  are 
also  used,  the  rails  being  set  with  the  web  of  the  rail  at  right  angles 
to  the  direction  of  the  line. 

Canada. — In  Canada,  wood  poles  and  ai  ms  are  used.  There  are  no 
iron  or  reinforced  concrete  poles  in  use. 

Each  railway  company's  telegraph  lines  are  erected  on  the  right 
of  way  of  the  railway  concerned.  The  lines  of  the  Great  North- 
western Comjjany  follow  the  highways  except  in  eases  wliere  the 
company  have  contract  privileges  for  the  construction  of  lines  a'ong 
the  railway;!,  but  it  may  be  sa'id  of  Canada  as  a  whole  that  there  are 
few  highway  telegraph  lines  in  the  country. 

The  main  telephone  lines  follow  the  iniblie  roads.  Short  cuts 
a?ro  s  country,  except  in  the  ease  of  lural  companies'  lines,  are 
rc;.orted  to  only  in  special  cases  and  when-  the  right  of  way  can  be 
obtan-d. 

The:ie  wood  i:o'ei;  are  generally  of  cedar.     Tlie  :;tandar(l  lengths  of 
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poles  used  vary  considerably.  The  standard  length  pole  ot  the 
Canadian  Pacific  Company  is  25  ft.,  but  in  broken  country  the  poles 
vary  up  to  45  ft.  in  length.  The  Grand  Trunk  Company's  standard 
lengths  are  25  ft.  to  30  ft.,  set  5  ft.  in  the  ground,  35  ft.  to  40  ft.  set 
6  ft.,  and  45  ft.  to  50  ft.  set  7  ft. 

The  standard  of  the  Bell  Telephone  Company  is  35  ft.  With  other 
administrations  30  ft.  to  35  ft.  is  usual  for  exchange  construction  and 
long-distance  lines,  while  on  their  rural  lines  20  ft.  and  25  ft.  lengths 
are  commonly  employed. 

The  practice  in  respect  of  the  providing  of  earth  wires  ou  poles 
varies,  but  it  is  nowhere  the  rule  to  earth  wire  every  pole.  The 
spacing  of  the  poles  is  varied  in  the  different  administrations,  and  it 
varies  with  the  class  of  line.  One  system,  which  is  typical,  allows 
40  poles  to  the  mile  on  hea\'y  routes,  36  to  the  mile  on  less  heavy, 
32  to  the  mile  on  lighter,  and  30  to  the  mile  on  light  routes. 

Staj'S  and  struts  and  overhead  stays  attached  to  stubs  where  there 
is  obstruction  to  the  use  of  ordinary  stays,  are  liberally  used  on  angle 
and  terminal  poles.     Anchors  of  both  wood  and  iron  are  used. 

Australia. — Both  wood  and  iron  poles  are  used,  the  selection 
depending  generally  upon  whether  or  not  dangers  from  white  ants  or 
bush  fires  have  to  be  met.  Several  types  of  iron  poles  are  employed, 
the  principal  being  the  Siemens  taper  pole  with  cast-iron  base  and 
screw  ring  joint. 

All  the  wood  poles  used  are  obtained  from  trees  indigenous  to  the 
country.  Up  to  the  present  no  treatment  for  the  prevention  of 
decay  has  be^-n  applied,  but  the  question  of  introducing  creosoting 
plant  for  this  purpose  at  the  larger  centres  is  under  con.ideiation. 
In  districts  infested  with  white  ants  all  poles  are  protected  from  their 
attacks  by  the  application  of  a  solution  of  arsenic  (1  lb.)  and  caustic 
soda  (2  lb.)  dissolved  in  1  gallon  of  water. 

Poles  vary  from  20  ft.  to  75  ft.  in  length  and  from  5  in.  diameter 
at  the  small  end  and  8  in.  at  the  butt,  to  12  in.  at  the  .small  end  and 
20  in.  at  the  butt.  The  minimum  height  from  the  ground  of  the 
lowest  wire;!  along  the  road  is  12  ft.  and  at  the  road  cro5  lings  18  ft. 
All  wood  poles  are  provided  with  lightning  conductors  of  No.  8 
galvanised  iron  wire.  Where  poles  are  stayed  anchor  logs  not  less 
than  9  in.  diameter  and  4  ft.  in  length  with  4  in.  square  washers  are 
used.  [^ 

New  Zealand. — New  Zealand  has  a  greater  variety  of  types  of 
poles  than  most  countrie-s.  Poles  of  wood,  tubular  iron,  reinforced 
concrete,  and  disr^arded  railway  rails  are  in  use.  The  wood  poles  are 
ma'n'y  got  from  indigenous  trees,  but  timber  generally  is  scarce. 
A  good  many  poles  of  ironbark  wood  have  been  obtained  from 
Aastralia.  There  are  no  white  ants  in  New  Zealand  and  poles  are 
but  rarely  damaged  by  fires.  The  standard  lengths  of  wood  poles  in 
ase  arc  18  ft.,  20  ft.,  25  ft.,  30  ft.,  35  ft.,  40  ft.  and  45  ft.,  and  the 
poles  are  not  earth-wired. 

Tubular  iron  and  steel  poles  have  come  more  into  use  within  the 
pa.'it  few  years.  They  are  used  in  the  larger  towns  fo.'  telephone 
exchange  di-itribution  purposes,  also  in  the  lighter  sizes  en  some  I  ght 
country  lines. 

The  reinforced  concrete  pole  used  is  of  solid  construction,  the  cross- 
iiection  being  rectangular.  The  dimen^iions  and  strengths  of  two 
typical  25  ft.  poles  are  : — 

1.  7  in.  by  4  in.  at  the  butt,  tapering  to  3^  in.  by  3  in.  at  the  top. 
Weight  4!»0  lb.     Working  load  150  lb. 

2.  7  in.  bv  5J  in.  at  the  butt,  tapering  to  5  in.  bv  3.',  in.  al  the  top. 
Weight  7201b.     Working  load  2.50  1b. 

Hollow  concrete  pole;)  are  not  employed. 

Poles  of  52  lb.  and  70  lb.  discarded  railway  rails  are  largely  used, 
and  are  said  lo  make  nplondid  Ines.  F'ole^  of  this  type  have  been 
UHcd  for  II  great  many  years,  and  are  rio  favour<'d  that  tli<\v  would  be 
in  gi-neral  uhc  hut  for  the  fact  that  they  are  not  available  in  the  quan- 
titien  required. 

(To  be  concluded.) 


MEASURING  FEEBLE  HIGH-FREQUENCY  CURRENTS. 


I)Y  UKLA  OATI. 


The  Ji<(:iirat<!  ineiiHureiuent  of  higli-froquency  all'  nml  mg  iiirrc  iils 
U  by  no  meanii  ii  Himple  problem.  At  low  frequeiiciiis.  .shunted 
nmrnelera  can  be  uhciI  MaliHfuclorijy  ;  but  when  deahng  with  fre- 
qiieneieH  kiicIi  uh  are  met  with  in  lehrplionie  or  wireloHS  telegrupliy 
work,  Home  tillier  iip|mriitiiii  miiiit  be  iiHcd,  lo  Het-iin!  al  ori<>(i  aeeuracy 
and  variiible  raiige  of  inea mrenient.  The  liarrcKe  method  oilers 
niiiiiy  ndvaiitiig.M.  Hcfcrriiig  lo  Kig.  I,  the  principle  omployod  Ih 
that  two  llni'  plutinuiii  wiren  H.  W,  are  arranged  in  u  Imlantcd  bridge 
circuit,  round  which  ii  weak  loniiliml  current  in  e  r.niln*o(l  by  aceu- 
mu'aforn   A    A.     The   liigli.rrei|iieiiey  current   lo   Ic   mea'urnd   m 

•  From  •'  I.' liicJiiNtrio  IiJectrii|iiu." 


applied  to  one  of  the  barretter  coils,  Bi  (inductances  D  D  preventing 
flow  of  high-frequency  current  through  the  remainder  of  the  direct- 
current  circuit)  and  the  resultant  heating  of  B^  disturbs  the  balance 
of  the  bridge  and  yields  a  deflection  on  (i  which  is  a  measure  of  the 
strength  of  the  high  frequency  current  examinedj 

The  author  finds  that  barretter  wires  00005  mm.  in  diameter  caji 
be  employed  without  difficulty,  but  they  are  too  fragile  for  transport 
— particularly  by  post.  For  telephonic  measurements,  0003  mm. 
wires  are  suitable  ;  gold  is  slightly  more  sensitive  than  platinum,  but 
the  latter  metal  possesses  the  important  advantage  of  being  less  sus- 
ceptible to  damage  by  shock.  Such  telephonic  barretters  can  be  sent 
safely  through  the  post. 

The  barretter  wires  are  mounted  in  metallic  capsules  from  which 
the  air  is  not  exhausted  ;  owing  to  the  simplicity  of  its  construction, 
a  burnt-out  barretter  can  be  repaired  very  economically.  The 
repair  of  an  equivalent  hot  wire  instrument  is  a  much  more  costly 
matter. 


In  its  practical  form,  a  barretter  equipment  comprises  barretter 
capsules,  inductances  and  regulating  rheostats,  R  R^,  mounted 
together  with  the  necessary  connecting  termina's  in  a  wooden  case. 
The  necessary  connecting  leads  are  provided  with  the  equipment  and 
are  distinctively  coloured  ;  the  lise  of  other  leads  may  affect  the 
calibration  of  the  apparatus.  When  adjusting  the  latter  prior  to 
use,  the  galvanometer  is  not  connected  till  the  accumulator  circuit 
has  been  closed.  The  shunt  resistance  across  the  galvanometer  is 
gradually  increased,  the  bridge  circuit  being  meanwhile  balanced  by 
aid  of  the  coarse  and  fine  rheostat  cursors.  R  Ri.  Finally,  the 
galvanometer  shunt  circuit  is  opened.  At  all  times,  care  should  be 
taken  that  neither  the  barreter  shells  nor  the  rheostat  contacts  be 
touched  by  hand  ;  the  former  would  absorb  a  quantity  of  heat 
which  \vould  only  be  slowly  di.ssipated,  and  the  latter,  by  becoming 
greasy,  would  vary  in  contact  resistance.  The  bridge  circuit  being 
balanced,  the  high-frequency  circuit   is  closed  on  'C  C  through  a 
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condcuHcr  preventing  How  of  direct  current  through  this  branch.  A 
g;ilvanomcter  having  50  scale  divisions  (each  corresponding  to 
I  micro-ampero  direct  cTirrcnt )  yields,  when  used  with  a  2-micron 
barretter,  10  dog.  dcllivtion  for  300  microamperes.  50  deg.  for 
5(!t)  micro-am|:cres,  30  (leg.  for  700  microamperes  and  50  deg.  for 
S.")!)  micro-am]  eres  high  fre  picncv  <urrent.  By  using  a  threo- 
micron  barret  t(^r  with  II.  12.  I  10  and  I  - 100  giilvanoiu<'lcr  shunts, 
it  is  possible  to  meiisiire  from  0-1  milliampcrei  to  20  milliaini  ers  higU- 
frcipicncy  current.  The  maxitnuiri  din'ct  current  in  the  bridge  is 
15  milliampercH  to  which  the  barret ler  offers  about  i)5  ohms'  rcsis- 
tame.  I'sing  1-1.  1-2,  and  ll(»  shunts.  20.  .50  and  100  micron 
barr(■tt(;r,^  permit  meiiiiurcMienl  of  curnMils  up  to  150,  700  and  1,000 
milliam)  croH  res|,(n'tivcly.  Siunll  luiigsteu  liliimiMil  lamps  can  be 
used  lis  barrotturs  in  measuring  currents  e.xceed'ng  I  ampeic.  Their 
roH:Hlan<'o  is  low  compared  with  that  of  hot  wire  instruments  in 
eomnion  uoc  today,  heme  they  '".re  very  .suilablo  for  "wireless" 
mewuircmontH. 
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Fig.  2  shows  the  coimections  of  an  apparatus  employing  several 
barretters.  When  using  the  tungsten  barretters,  only  the  latter 
must  be  connected  in  each  half  of  the  bridge.  It  is  not  difficult  to 
manufacture  timgsten  and  other  resistances  with  such  accuracy 
that  the  microaninieter  shows  no  deflection  in  a  bridge  initially 
balanced,  when  the  position  of  the  barretter  selector  switch  is 
changed.  Barretters  not  in  use  should  be  short-circuited  (,«ce  Fig.  2), 
imless  very  high  frequencies  have  to  be  measured,  in  which  case 
(since  there  is  a  danger  of  current  being  induced  by  higher  har- 
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monies,   in    short-circuited    barretters)    the   solution   indicated    by 
Fig.  3  may  be  employed. 

Coils  1,  2,  3,  &c.,  are  of  small  inductance  sufficient  to  obstruct  the 
flow  of  very  high  frequency  current  (such  as  used  in  wireless  work). 
Connections  are  made  to  the  barretters  by  jacks  I.,  II.,  &-o.  Where 
this  arrangement  is  used,  barretters  may  be  at  some  distance  from 
each  other — e.g.,  the  tungsten  barretter  may  be  close  to  the  earth, 
10  yds.  or  20  yds.  from  the  compensating  bridge,  the  3  micron 
barretter  being  used  in  the  receiving  circuit. 


THE  SILVER  VOLTAMETER. 


For  over  10  years  the  Bureau  of  Standards  has  been  making  a  study 
of  the  silver  voltameter,  which  is  used  in  precision  measurements  of 
electric  currents.  A  summary  of  the  experiments  and  proposed 
specifications  are  given  by  Dr.  E.  B.  Rosa  and  ilr.  G.  W.  Vinal  in 
Scientific  Paper  No.  285.  A  few  of  the  principal  results  are  summar- 
ised below : — 

1.  The  effect  of  filter  paper  on  silver-nitrate  soltions  (whether  the 
paper  is  used  in  the  voltameter  itself,  as  has  been  commonly  done,  or 
whether  it  is  used  in  the  preparation  of  the  silver-nitrate  solution)  was 
shown  to  be  serious  and  to  result  in  the  formation  of  colloidal  silver. 
This  effect  of  the  filter  paper  is  due  to  the  formation  of  reducing 
agents  from  the  oxycellulose  of  the  paper  itself  and  is  not  due  to  im- 
purities. 

2.  The  appearance  of  the  deposit  is  altered  by  the  presence  of  im- 
purities in  the  solutions  (such  as  those  resulting  from  filter  paper). 
Pure  solutions  give  crystalline  deposits  of  very  pure  silver,  but  col- 
loids, if  present,  break  up  the  crystals  and  produce  striated  deposits 
which  are  too  heavy  to  represent  accurately  the  amount  of  electricity 
which  passed  through  the  voltameter. 

3.  Many  forms  of  voltameter  have  been  compared.  The  Bureau 
has  found  that  the  most  satisfactory  are  the  porous-cup  voltameter 
and  the  new  form  devised  by  Dr.  F.  E.  Smith,  of  the  National  Physi- 
cal Laboratory,  England. 

4.  The  Bureau  has  devised  means  for  preparing  pure  silver  nitrate 
and  suitable  tests  for  it,  so  that  an  electrolyte  of  a  uniformly  high 
state  of  purity  can  be  prepared.  These  tests  are  for  acidity  and  for 
reducing  agents.  The  Bureau  has  also  found  that  the  agreement 
between  the  results  obtained  from  large  and  from  small  sizes  of  volta- 
meters, used  s  multaneously,  is  a  Valuable  test  of  purity  ;  impure 
solutions  (except  for  acid)  invariably  give  heavier  deposits  in  the 
large  size  voltameters. 

.").  The  temperature  coefficient  of  the  voltameter  is  found  to  be 
zero. 

6.  Tests  of  the  jiurity  of  the  silver  deposits  show  that  when  made 
from  pure  electrolyte  the  impurities  included  with  the  silver  crystals 
represent  on  the  average  only  0004  per  cent,  of  the  weight  of  the 
(h^posit. 

7.  The  absolute  electrochemical  equivalent  of  silver  was  found  to 
be  1-11800  milligrains  per  coulomb  and  the  voltage  of  the  Weston 
normal  cell  was  found  to  be  1-01827  volts  at  20°C. 

8.  Coniparisons  with  the  iodine  voltameter  were  madc^  and  the 
ratio,  the  amount  of  silver  deposited  to  the  amount  of  iodine  de- 
posited by  the  same  current,  was  found  to  be  0-8oOI7,  which,  cor- 


rected for  the  inclusions  in  the  silver  deposits,  gives  0-8o013.  The 
electrochemical  equivalent  of  iodine  in  absolute  measure  was  com- 
puted to  be  1-31507  milligrams  per  coulomb. 

The  value  for  the  faraday  on  the  basis  of  the  absolute  electrochemi- 
cal equivalent  of  silver  and  of  iodine  and  the  atomic  weights  ia  as 
follows  : — 

On  the  silver  basis  (Ag  =  107-88)   96,494 

On  the  iodine  basis  (1=126-92)    96,512 

Mean 96^503 

The  best  round  value  can  which  be  assigned  to  this  constant 
appears  to  be  96,500  coulombs. 


THE  PARALLEL  OPERATION  OF  ELECTRIC  POWER 
STATIONS. 


The  following  discussion  followed  the  reading  of  Mr.  J.  S. 
Peck's  Paper  on  this  subject  at  the  Birmingham  Local  Section 
of  the  Institution  of  Electrical  Engineers.  An  abstract  of  the 
Paper  appeared  in  our  issue  of  the  24th  ult.  (p.  240)  : — 

Mr.  R.  A.  Ohattock,  in  opening  the  discussion,  spoke  of  the  advisa- 
bility of  linking-up  generating  stations,  as  this  contributed  to  greater 
over-all  efficiency  of  the  station.s  and  increased  the  reliability  of  geneial 
supply.  He  thought  the  case  for  linking  up  was  quite  made  out  by  such 
considerations  and  the  practical  difficulties  were  not  insuperable. 

Mr.  A.  M.  Taylor  explained  by  the  aid  of  diagrams  that  the  use  of 
TirriU  regulators  was  inadvisable  in  linked-up  systems  owing  to  their 
inability  to  permit  the  voltage  of  one  station  to  adjust  itself  to  variations 
of  conditions  in  another  station. 

Mr.  R.  Orsettich  referred  to  two  great  difficulties  in  the  linking-up  of 
stations,  namely,  that  of  the  switchgear  which  must  be  capable  of  standing 
the  current  of  the  combined  systems,  and  the  possibility  of  heavier  surges 
than  would  occur  in  the  systems  when  operated  separately. 

Dr.  G.  Kafp  said  he  was  not  able  to  agree  with  the  author's  definition 
of  "  total  synchronising  power."  Apparently  the  author  took  this  to 
be  the  sum  of  the  excess  power  given  out  by  the  leading  machine  and  the 
deficiency  of  power  in  the  lagging  machine.  He  (Dr.  Kapp)  thought 
synchronising  power  should  be  defined  separately  for  each  machine.  He 
said  it  was  convenient  to  give  the  synchronising  power  in  kilowatts  per 
unit  electrical  degree  phase  difference  between  the  two  machines.  Dr. 
Kapp  also  explained  a  diagram  which  he  had  devised  for  finding  the  total 
inductance  for  any  ampere  load  on  the  machine.  In  conclusion,  he 
added,  that  whe.i  dealing  with  the  induction  motor  and  synchronising 
generator  the  author  had  pointed  out  that  by  making  the  slip  fairly  large 
it  was  almost  impossible  to  overload  the  link  between  two  stations,  and 
that  a  smaller  set  might  be  used  than  if  both  machines  were  synchronous. 
The  two  disadvantages  mentioned  were  large  differences  in  speed  and  a 
bad  power  factor.  Both  these,  to  Dr.  Kapp,  did  not  seem  to  be  very 
serious,  whilst  the  flexibility  of  the  system  and  the  freedom  from  dan- 
gerous overloading  were  very  important  advantages. 

Dr.  C.  C.  Garrard,  in  a  communication,  also  laid  emphasis  upon  the 
switchgear  difficulty  and  then  went  on  to  explain  the  urgent  necessity 
for  the  appointment  by  the  Institution  of  Electrical  Engineers  of  a 
Comniittse  whose  function  should  be  to  collect  and  make  available  for 
the  industry  in  general  information  regarding  control  gears  for  ver\-  large 
supply  systems.  He  said  that  he  had  heard  of  various  troubles  which 
had  been  e.xperienced  by  supply  companies.  No  doubt  the  engineers 
concerned  had  profited  by  these  experiences,  and  he  thought  it  would 
make  for  progress  if  the  details  of  the  occurrences  were  available  to 
engineers  generally  so  that  others  could  guard  against  their  repetition. 
Such  a  Committee  as  he  had  in  mind  would  have  to  make  experiments 
and  it  should  be  possible  to  obtain  a  Government  grant  for  the  work. 

Mr.  C.  .loNES,  in  a  communication,-  wrote  of  the  improvement  he  had 
been  able  to  obtain  in  the  power  factor  by  the  use  of  static  condensers. 
In  the  particular  system  with  which  he  was  concerned  three  sets  had  been 
installed  of  340,  400  and  600  mfd.  capacity.  These  had  been  in  use  for 
twelve  months  without  the  slightest  trouble. 

Dr.  C.  C.  Garrard  (in  a  further  communication)  emphasised  the 
importance  of  control  gear.  It  was  now  recognised  that  control  gears, 
for  example  oil-switches,  must  be  chosen  having  regard  to  the  maximum 
value  of  the  short-circuit  current  which  might  occur  in  the  place  where 
the  switches  were  situated.  Even  with  existing  supply  stations  it  was 
verj-  doubtful  whether  the  breaking  capacity  of  the  oil-switches  which 
were  available  had  kept  pace  with  the  growth  of  the  generating  plant. 
It  was  not  unusual  to  find  supi)ly  stations  equipped  with  switchgear 
which,  owing  to  the  continual  addition  of  generating  machinerj',  had 
become  insufficient  in  size  for  their  dutj'.  The  result  of  this  was  that 
on  the  occasion  of  short-circuits  the  switches  failed,  with  con.sequent 
interruption  of  the  sulkily.  We  could,  therefore,  conceive  two  stations 
each  of  whoso  switchgear  was  adequate,  having  regard  to  the  individual 
totals  of  plant  installed.  The  effect  of  linking  them  up,  however,  by 
diminishing  the  inherent  reactance  of  the  .system,  siivatly  increa.'ed  the 
short-circuit  current  and  rendered  the  whole  of  theswitchu'carin adequate. 
As  had  already  been  indicated  this  trouble  could  partially  be  guarded 
against  by  the  introduction  of  reactance  in  the  intcr-connectoi-s.  There 
was,  however,  to  his  mind,  no  doubt  that  if  we  were  to  go  in  for  largo 
schemes  of  linking-up  it  would  soon  lie  found  that  the  types  of  control 
gear  which  wO  had  available  were  inadequate,  and  that  tliis  would  prove 
a  limiting  feature. 
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A    REMARKABLE    RAILWAY     ELECTRIFI- 
CATION. 

Ill  our  present  issue  we  are  able  to  give  a  (ietailed  de- 
scription of  the  Chicago,  Milwaukee'  &  St.  Paul  Railwaj^ 
which  was  electrified  about  a  year  ago.  This  railway  is 
remarkable,  partly  on  account  of  its  length,  which  amounts 
to  440  miles,  and  partly  owing  to  the  natural  'difficulties 
that  are  encountered  in  a  mountainous  country.  '  There  are 
many  long  gradients  and  manyffhort  radius  curves. and  the 
climatic  conditions  in  the  winter  time  are  very  severe,  so 
that  one  may  feel  satisfied  that  if  electric  traction  proves 
suitable  on  this  particular  line  it  will  be  capable  of  meeting 
the  requirements  of  any  line  in  existence. 

From  the  point  of  view  of  general  working  and  con- 
venience the  electrical  service  has  proved  eminently  satis- 
factory. Thus,  between  Piedmont  and  Donald,  including 
a  heavy  gradient,  the  time  required  for  passenger  trains  has 
been  reduced  from  one  hour  five  minutes  to  approximately 
40  minutes.  In  the  case  of  the  freight  service  it  has  been 
found  that  where  steam  locomotives  required  10  to  12  hours 
to  cover  115  miles,  the  electric  locomotives  only  require 
7  to  8  hours.  Also  low  temperatures  no  longer  introduce 
difficulties.  Under  the  old  conditions,  with  the  winter 
temperatures  as  low  as  —  40°F.  and  heavy  snowfalls  in  the 
Bitter  Root  Mountains,  serious  delays  used  to  occur  owing 
to  inability  of  the  steam  locomotives  to  raise  sufficient 
steam.  In  fact,  in  December,  1915,  some  of  the  Mallet 
locomotives  were  frozen  up  at  different  points  of  the  system, 
and  for  this  reason  the  new  electric  equipment  was  rapidly 
pressed  into  service. 

As  an  example  of  main  line  electrification,  the  Chicago, 
Milwaukee  &  St.  Paul  Railway  is  more  ambitious  than  the 
most  enthusiastic  engineer  would  think  of  in  this  country. 
As  to  why  such  progress  should  be  made  in  the  United  Stat«a 
rather  than  in  the  British  Isles,  this  may  be  attributed  to 
certain  special  circumstances.  Among  these  may  be  men- 
tioned the  hydro-electric  power  schemes  which  are  available 
in  the  United  States,  but  apart  from  any  question  of  power, 
the  severe  gradients  that  are  found  on  this  particular  line 
are  sufficient  to  account  for  the  selection  of  electric  traction. 
Three  mountain  ranges  are  traversed  and  these  result  in 
several  long  gradients  of  1  per  cent,  or  more,  the  most 
severe  being  one  of  2  per  cent,  over  a  distance  of  21  miles, 
whilst  the  longest  gradient  is  1  per  cent,  over  49  miles. 
Conditions  of  this  kind  arc  difficult  to  meet  satisfactorily 
by  steam  service,  whereas  they  present  no  difficulty  in 
electric  traction.  But  even  more  important  than  the 
haulage  on  up-gradients  is  the  braking  of  trains  on  down- 
gradients.  The  power  then  involved  is  something  like 
.'{,50(1  kw.  for  a  2,500-ton  train  when  running  at  17  miles 
\n'Y  hour  down  a  2  per  cent,  gradient.  Thus  it  is  not  sur- 
prising that  brake  shoes  often  become  red  hot,  and  that  a 
great  deal  of  wear  and  tear  results  to  both  rolling  stock  and 
track.  By  means  of  regenerative  braking,  whicli  is  possible 
with  Iho  high  tcii.sion  (•ontimious-current  .system  that  has 
l)(M'ii  adopted,  this  power  Ix'comcs  available  for  useful  work 
and  at  the  saiiu^  tiiiK^  reduces  wear  and  tear. 

TIk'ic  iinist  l)(f  nuiny  jiarts  of  the  liritisii  Knipire  whei-c 
.similiir  railwav'  proi'lenman'  to  l)i'  faced  and  where  we  do  not 
tloulit  thafc  electric  traction  would  prove  the  most  suitable 
Hohilion.  As  to  whctlicr  liigli  voltage  continuous-current 
i.s  tlic  best  to  adojjt   may  still  lie  oj>eii  to  (juestion.     This 
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system  has  certainly  made  very  consideial)le  headway  in 
the  Ignited  States  during  the  last  few  years  and  on  another 
page  we  publish  a  lengthy  table  as  evidence  of  this.  It 
will  be  noticed  that  most  of  these  lines  are  running  at  a 
pressure  of  1,"200  volts  and  a  few  at  1,500  volts,  which, 
however,  is  not  very  considerable.  On  the  other  hand, 
there  are  now  four  lines  running  at  2,400  volts,  and  the 
Chicago,  Milwaukee  &  St.  Paul  Railway  holds  the  unique 
position  of  heading  the  ist  with  ."5,000  voits.  The  difficulties 
in  collecting  the  current  appear  to  have  been  overcome,  and 
for  mountainous  country  the  high-voltage  continuous-cur- 
rent system  appears  to  provide  a  more  satisfactory  solution 
than  its  obvious  rival,  the  thieo-phato  system. 


REVIEWS. 

Copies  of  ths  undermenttened  works  can  be  had  from  The  Electhician  Offices,  post 
free,  on  receipt  of  publisfied  price,  adding  3d.  for  boolif  published  under  2s.  Add 
10  per  cent  for  abroad  or  for  foreign  Ijooks.] 


Welfare  Work :  Employer's  Experiir  ents  for  Improving  Work- 
ing Conditions  in  Factories.  Bv  Miss  E.  Dokotbe.\  Pboud,  B.A. 
(London  :  G.  Bell  &  Sons.)     7s.  6d.  net. 

The  authoress  is  to  be  congratulated  upon  her  industry  and 
skill  in  compiling  an  interesting  and  suggestive  work  on  a 
subject  of  considerable  importance  to  the  public,  and  espe- 
cially to  that  portion  of  it  represented  by  the  increasing  army 
of  women  workers  in  this  comitry.  Miss  Proud  must  have 
consulted  several  works  on  factory  and  industrial  legislation 
and  economics,  many  factory  inspectors'  reports,  works 
records,  &c.,  and  although  there  is  a  certain  amount  of  repeti- 
tion in  her  book,  yet  it  is  a  remarkably  good  record  of  patient 
research  work,  and  it  forms  a  useful  contribution  to  our  socio- 
logical literature.  Miss  Proud  is  fortunate  in  making  her 
literar)'  debut  at  a  time  when,  owing  to  the  war  and  other 
causes,  increasing  attention  is  being  given  to  the  efficient 
administration  of  works,  or  what  is  sometimes  termed  "  scien- 
tific management."  Women  have  invaded  many  new  indus- 
tries ;  there  are  thousands  of  them  engaged  in  engineering 
works  and  mimition  factories,  where  they  have  given  satisfac- 
tion and  where  we  think  many  of  them  will  remain  after  the 
war.  Though  we  do  not  agree  with  all  the  views  of  the 
authoress,  yet  we  think  that  her  book  will  prove  helpfid  and 
suggestive  to  those  who  are  interested  in  social  welfare  work. 

The  first  part  (Chapters  I.  to  VI,),  which  occupies  about  70 
pages,  gives  a  sketch  of  the  history  of  industrial  legislation  in 
this  country,  and  this  is  followed  by  an  attempt  to  outline  the 
scope  of  welfare  work.  The  second  part  of  the  book  is  an 
elaborate  plea  by  Miss  Proud  in  favour  of  the  creation  of  a 
new  bureaucracy,  euphemistically  termed  "  Welfare  Depart- 
ments," which  are  to  be  run  by  "  educated  and  highly  trained 
women  "  (as  welfare  secretaries).  In  this  country  "  welfare 
work"  has  no  definite  meanirg  at  present;  the  term  is  used 
in  widely  differing  senses;  it  is  apphed  to  social  activities  and 
various  kinds  of  benevolent  and  charitable  work. 

In  Miss  Proud's  view,  "  welfare  work  consists  of  voluntary 
efforts  on  the  part  of  employers  to  improve  within  the  existing 
industrial  system  the  conditions  of  employment  within  their 
own  factories."  Therefore,  she  liopes  to  see  the  ""  welfare 
department  "  recognised  as  part  of  every  large  industrial 
undertaking.  So  far  we  are  in  agreement  with  Miss  Proud, 
but  we  think  that  tire  lady  is  too  ambitious,  for,  apparently, 
she  is  of  opinion  that  the  duties  of  the  "  welfare  secretary  " 
should  include  the  arrangement  of  the  time  when  luilidays 
should  be  taken  by  workers,  the  duration  of  and  conditions  upon 
wliich  holidiiys  sliould  be  granted,  "  a  satisfactory  way  of 
spending  a  lioliday,"  &c.  The  welfare  secretary  must  "also 
have  general  supervision  of  works,  canteens,  baths,  lavatories, 
medical  and  dental  attendance,  hours  and  wages,  watch  the 
returns  of  thy  work  done  by  individual  eniplo>ce.s  and,  if 
there  are  deficiencies,  inquire  into  the  physical  or  mental 
causes  ;  she  must  see  that  breakdown  is  staved  off  by  the  provi- 


sion of  suitable  rest  half-hours  or  full  holidays,  she  must  inspcc 
and  pass  all  candidates  for  employment,  and  encourage  tli 
formation   of   works   recreation   clubs,   games,   lectures    and 
dancing  classes.     Though  she  will  not  make  the  actual  engage- 
ments, apparently,  no  engagements  are  to  be  made  without 
her  sanction,   and  Miss   Proud   is  agamst  undue  preference 
bemg  given   to  the  relations   of  foremen   and    persons  em- 
ployed   in   the  works,  each    individual    being    admitted  on 
his  or  her  own  merits ;    and,    apparently,    it    is    her  view- 
that  the   welfare  secretary  can   work   better  in  this   direc- 
tion    than     departmental     managers  !       Due     regard    must 
be  had  to  psychological  characteristics,    and    a   welfare   de- 
partment might  afford  ample   opportunity  for  phy.siologieal 
and  psychological  research,  &c.     We  arc  surprised  that  Miss 
Proud  should  have  placed  any  limits  upon  the  activities  of  the 
welfare  secretary.     By  gouig  a  httle  further,  she  would  obtain 
complete  control  of  the  whole  factory^employers  and  em- 
ployed alike.     We  are  not  opposed  to  true  welfare  work,  and 
we  believe  there  is  room  for  greater  social  activity,  but  we  think 
the  work  can  best  be  undertaken  by  committees  of  those  imme- 
diately   concerned — viz.,    the    employers   and   employed.     A 
jomt  committee  of  the  managers  and  workers  can  direct  and 
control  welfare    work  more    sympathetically   and   efficiently 
than  outsiders  who  may  know  little   of  the  actual  working 
conditions.     We   yield   to   no   one  in  our  desire  to   unprove 
the  welfare  of  the  worker,  but  we  are  not  sure  that  the  workers, 
and  the  employers  too,  would  be  better  off  if  they  were  under 
Miss  Proud's  regime  than   they  are  at  present.      Properly 
organised  welfare  departments  can  confer  great  benefits  upon 
the  workers,  but,  apart  from  this  aspect  of  the  question,  they 
can  do  much  to  obviate  friction  between  capital  and  labour, 
for  many  disputes  originate  in  trivial  causes,  and  the  depart- 
ments could  act  as  media  of  communication  between  the  parties. 
Sweden :  Historical  and  Statistical  Handlook.    Kdited  by  j. 
GuiNCHAKD.     Second  edition.     (Stockholm  :   Government  Printing 
Office.)     ?]).  .xxvi.+781  and  xi.+758. 
This  great  handbook  in  the  English  language,  prepared  by 
order  of   the   Swedish  Government,   deals  exhaustively  and 
authoritatively  with  the  geography,  the  people  and  industries 
of  Sweden.     In  its  compdation  the  editor  has  been  assisted  by 
experts  to  the  number  of  several  himdred.     The  first  part,  in 
five  sections,  is  devoted  to  land  and  people.     Of  the  five  sec- 
tions, the  first  deals  with  physical  geography,  the  second  with 
the  Swedish  people,  the  third  with  constitution  and  administra- 
tion,  and  in   the  remaining  sections  education   and  mental 
culture  and  social  movements  are  dealt  with.     Many  of  these 
subjects  are  considered  in  elaborate  detail. 

The  second  part  treats  of  the  mdustries  of  Sweden.  The  13 
sections  deal  with  natural  resources,  industries,  rural  husbandry, 
forestry,  shootuig  and  fishing,  minmg  and  metallurgical  mdus- 
try,  manufacturing  mdustries,  commerce,  shipping  and  navi- 
gation, mternal  comnumications,  bankmg,  credit  and  insur- 
ance, synopsis  of  trade  and  industrial  legislation,  and  Sweden 
in  foreign  hterature.  A  feature  of  the  work  is  that  each  of  the 
many  articles  comprising  a  section  is  written  by  an  expert. 

To  attempt  to  review  a  book  of  this  kind  is  impossible  m  the 
space  at  our  disposal.  It  is  sufficient  to  state  that  those  having 
business  relations  with  Sweden  will  do  well  to  obtam  the  book, 
and  to  study  carefully  the  sections  in  which  they  are  interested. 
The  study  will  be  pleasurable  as  well  as  profitable. 

The  book  is  well-written,  well-edited  and  well-translaled, 
and  the  illustrations  and  printbg  are  excellent. 

Trade  As  a  Science-  By  E.  J.  P.  Beun.  (London  :  .Jarrold  &  Sons.) 
V\x  184.  2s.  (id.  net." 
This  handy,  well-printed  little  book  may  be  .said  to  be  a  study 
of  the  politics  of  comnterce.  It  is  somewhat  out  of  the  ordinary 
run  of  books  usually  dealt  with  in  the.se  cohuuns  ;  it  considers 
neither  politics,  as  the  word  is  ordinarily  understood,  nor  Free 
Trade,  nor  the  relations  of  Capital  and  Labour,  nor  many  other 
questions  that  are  usually  discussed  m  connection  with  the 
dismal  science  of  political  economy.  It  also  avoids  directly, 
if  not  indirectly,  the  poptdar  theme  of  the  capture  of  German 
trade.  Its  main  theme  is  the  general  organisation  of  business 
affairs,  and  the  mcHinds  by  which  expansion  can  be  attained 
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Ly  the  iudivklualistit'  capitalist,  working  souialisticall}'  Lii  coii- 
jiuiction  witJi  liis  coiupetitoiti  aud  the  State.  A  Jjliiul  imita- 
tiun  of  German  methods  is  not  siiggesied,  though  man\  ehauge.s 
are  thought  to  be  desirable  in  the  direction  of  co-operative 
effort  directed  against  the  common  foe.  All  agree  that  some- 
thing has  to  be  done  ;  but  it  is  well  to  bear  in  mind  Lord 
.  Palmerston"s  dictum  that  when  everybody  agrees  that  some- 
thing has  got  to  be  done,  it  generally  means  that  somebody  is 

-  going  to  do  something  ven-  foolish.  AVe  commend  the  author's 
views  to  the  reader.  A  Ministry  of  Commerce  is  held  to  be 
essential,  and  it  should  preferably  be  presided  over  by  a  States- 
man rather  than  a  business  m.an,  i.e.,  by  one  whose  function  is 
the  control  of  general  principles,  )iob  having  necessarily  uny 

.  very  ,2)recisc-  knowledge  of  tlie  details  of  some  single  phase  of 

-  conimercialism.  In  conjunction  with  the  Ministry  of  Com- 
merce, but  largely  independent  of  it,  in  so  far  as  action  is  con- 
ecr-ned,  there  should  be  trade  associations,  each  representing 

.some  single  phase  of  industry,  and  each  undertaking  varied 
activities  within  its  own  .scope.     These  latter  would  iuclud''  all 

.  work  in  comiection  with  (1)  export  trade  and  its  organisation 
and  extension.;    (2)  scientific  research,  if  necessary  for  tlie 

.  nature  of  the  trade  ;  (3)  commercial  education  ;  (4)  statistics 
and  fiiiajice  ;  and  (5)  labour  questions.  It  is  hardly  possilile 
to  go  fully  into  the  general  scheme,  which  is  admitteilly  a 
tentative  proposal  ;  bu;  the  book  will  repay  study,  as  the 
author  is  no  dry-as-dust  pedant,  no  dogmatic  preacher,  and  no 
armchair  politician.  The  policy  of  laiascz-faire  is  dead,  but  net 
buried  ;  irdividualism  .seems  to  be  yielding  to  an  ordered  form 
of  socialism  ;  competition  gives  way  partially  to  co-operation. 
Yet  the  individualistic  impulse  remains  and  competition  must 
be  unit,  whether  we  will  it  or  not.  Altogether  the  book  under 
review  is  :i  stimulating  .study  of  organised  commercialism  by 
one  who  has  a  broad  grasp,  and  withal  an  intimate  kiiowled.^e, 
of  luaiiv  of  llie  details  of  business  life.  W.  II.  S. 


NOTES  ON   PISTON   AND   SMALL -END  LUBRICATION 
IN  DIESEL  ENGINES.  • 

li^    (^   U.   N  K  kbits. 

Lubrii.alJiig  troubieti  are  best  coniidcred  under  Iwo  luadiiig:.. 
namely,  un'.uitable  lubricating  oil  and  faulty  design. 

Lubricaiimj  Oils. — The  lubricating  oila  ohould  be  carefully  chown. 
Pure  mineral  or  hydrocarbon  oili;  are  undoubtedly  the  betit.  They 
conta'n  a  much  smtiller  percentage  of  acid  than  animal  or  \egctuble 
oiiii.  The  dcf0:iit  from  mineial  oils  i:;  more  caiiily  rul)bi(l  olT  tlie 
bearing  surface  when  the  load  comtr;  on  than  animal  or  vegetalijc.  oil 
de|io'*itii.  Many  conii;ound  oil:;  are  good,  but  although  tliey  may  be 
carefully  blended  originally,  there  i;i,  after  repeated  use,  sonietinies 
evidence  of  dinintegration,  and  they  arc  liable  to  give  a  ginnmy 
deposit.  It  ha.s  been  found  by  many  engineers  on  Diesel  inutalla- 
tion'i  that  oil;:  which  are  otherwi«e  very  suitable  are  the  cause  of 
eontiihrable  liner  wear.  The  be. it  tent  of  lubricating  oil  i.i  on  the 
air  coinprc;  or.  If  the  oil  eaurteti  pitting  on  the  compressor  valve:; 
and  iihowi  an  acid  Mcouring  action  on  the  valveK  iii  the  air  bottle 
hea<l:i,  the  niain  cylinder  liner  wear  may  be  excennive.  lU'giirding 
the  amount  which  may  be  tak<n  a-i  average  liner  wear,  figures 
taken  from  a  number  of  enginen  give  a  mean  wear  of  0-010  in.  lo 
0-012  Ml.  iKir  l,(JO()  houi-M'  inn  when  the  e'lgine  is  heavily  ta.xt-d. 
The  lubrication  re<|uiremenlii  of  the  Hmidlcudii  and  the  |ii:itoii:i  arc 
coiitriulietury.  For  [lintoni,  an  oil  with  a  moderate  vi-:cofiily  of,  i-.ny. 
I.'IO  lo  180  at  l-IO'K.  givcit  good  rejiujt;!,  whiliit  an  oil  with  u  good 
viiR-OHity  of,  Hay,  100  to  .OOO  at  140  K.  ih  Ix-ut  for  iiniall-cnd  lubri(  atioii. 

The  lubricating  oil  uiicd  for  piHtonH  or  Kmall-endn  (ihouM  not 
emulaify,  i.n  that  if  any  water  dropB  in  the  crank  pit,  it  can  after- 
wardfi  be  He|.arate(l.  AIoi;l  mineral  oilii  are  eaiily  separated  from  the 
water.  Wbi-n  a  <li(Tr-ren»  oil  ii.  uiied  for  foji-end  lubrication  limn  in 
lUM'd  for  the  pi'ilon,  care  lihould  br-  takiii  that  the  oilii  will  blind. 
ffeme  oihi  an-  impiiM-ilble  to  Miinpound.  On  average  (-ngine:i  the 
quantity  of  inbricullng  oil  iiiied  i-i  Ucpt  ai  low  lui  poiinibje  l>y  ihiing 
new  oil  on  I  be  iimnll  endfi  only  and  (iitered  oil  on  the  other  imrli. 
'nii«  llltered  oil  liai  ndvnnlngcfi,  a-i  aftrr  running  and  Piltering  tlie 
bitnininoui  malli  r  in  the  oil  in  eliminated.  Kilteri-d  oil  i.lioiild  not 
fjo  UH-d  loo  oll'ii  on  the  piulun'i,  ft'i  itil  viiicooily  gelii  loo  low  for  thin 
work. 
The  uitiul  methrnl  of  piHton  lubrication  in  through  four  or  aix  Mtemii 

*Ab«tT«nt  of  n  P^pnr  t«<«d  bcfntc  th*  Pi««el  Fnginc   finer*'  Awwcin 
tt^n. 


or  quillii  leadijig  through  the  water  jacket  to  the  liner.  The  euii- 
tomary  method  hai;  been  to  eomicct  each  of  the  quills  by  a  common 
feed  pipe,  piwt  a  back-prcGsurc  valve  to  the  single  lubricating  pump, 
f-'onie  engineers  now  insirjt  on  having  a  separate  feed  to  each  quill. 

Jlany  pi.::ton  seizures  have  been  eaiwed  by  faulty  arrangement  of 
lubricating  piping  and  leaky  back-pressure  valves.  The  lubricating 
pumps  for  piiton  lubrication  are  in  the  ninjority  of  ca-ics  driven  from 
the  cam-ahaft  and  so  are  placed  much  higher  than  the  quill  line. 
The  result  is,  after  a  short  stoppage,  the  feed  piping  ha:;  bceii  drained 
and  mdess  there  is  wasteful  flushing  through,  the  pi:;ton  docs  not 
receive  any  lubrication  for  a  few  minutes  after  jjlarting.  Thi.s 
difficulty  has  been  overcome  by  curving  the  feed  pipe  so  that  it  i:; 
uu;ible  fully  to  dra'n  itself,  or  by  fitting  :-iuall  valves  which  arc  shut 
off  when  the  engine  stops.  A  better  plan  i;;  to  have  the  lubrieator:; 
fixed  well  below  the  lubrieating  belt  line  and  worked  off  the  indicator 
gear  or  the  vertical  shaft,  thu:;  ensuring  that  the  pipes  are  always 
charged.  The  method  of  securing  the  quills  i;>  sometime:)  the  cau:ic 
of  trouble.  Some  makers  prepare  a  tapered  hole  in  the  liner,  and 
the  quill  hvj;  a  rounded  nose  and  the  quill  i;;  screwed  home  tight 
through  a  tapped  hole  in  the  water  jacket.  When  the  parts  get 
warm  and  expand,  these  quill;;  ha\-e  been  found  to  act  a:;  struts  and 
have  caused  piston  seizm-es  immediately  opposite  to  the  lubricating 
lioles.  /\n  improved  method  is  to  have  the  quill  screwed  into  the 
Imr,  a  plain  hole  in  the  water  jacket  and  an  external  joint  n'.adc. 
The  telescopic  (jiiill  i;;  e.u  improvejiicnt  over  either  of  t]ie  previous 
methods.  ■ 

Top -End  Liibririi/ioii. — Pho;,phor-brouze  bearings  are  Ujualiy 
adopted  for  the  top-end  bearings.  The  pressm'es  are  too  great  for 
white-metal  to  be  successful.  The  wear  on  phosphor-bronze  bearings 
i;;  seldom  more  than  0001  in.  per  year,  whilst  white-inetal  bearing:; 
according  to  the  quality  may  ;;how  more  wear  than  this  in  one  week. 
It  is  impossible  to  give  a  definite  clearance  allowable  at  top-end;;. 
If  white- metal  i;j  used,  no  clearance  should  be  allowed ;  aftt:r  running 
the  engine  light  for  a  time,  the  bearings  then  run  quite  uatisfactorily. 
W'Ikji  a  pho:;phor-brouze  split  bush  is  used,  the  -average  clearance  i;i 
0003  in.  vertically  and  0006 in.  at  each  -side.  If  the  bu:;h  is  !;oi:(l, 
more  clearance  ii;  required,  usually  0-006  in.  to  0-008  in.  vertically, 
and  0-008  in.  at  the  sides.  The  gudgeon-pins  ;ihou!d  lie  fully- caSe- 
hardened  at  the  ends,  as  well  as  on  tlie  be;iniig  ;,urfacc. 

IMany  of  the  nietluids  adopted  for  iuliricating  the  to])-!  iid  bearing;; 
do  not  appeal  to  the  Briti;;h  engineer.  A  good  designer  would  only 
adopt  them  a-;  a  last  extremity  -and  then  only  with  great  diHidCuee. 
Taking  Hr;it  the  scraper  systeni.  Two  grooves  are  cut  on  the  bearing 
uurface  of  the  piston,  the  top  of  the  grooves  entering  the  small  circular 
groove  usually  turned  on  the  piston  below  the  lowest  ring  in  the  fop 
ne;it,  the  grooves  then  take  the  form,  of  a  half-spiral  gradually  di 
creasing  in  width  until  thcv  are  opposite  the  ends  of  the  gudgcou-piii- 
Holes  arc  then  letl  through  the  pi;>ton  to  the  centre  of  the  pin,  thi- 
oil  gathered  in  one  groove  leading  to  the  large  diameter  end  of  tlii 
pin  and  the  oil  from  second  groove  being  led  into  the  smi'll  diameter 
ind  of  the  gudgeon-pin.  Two  holes  are  led  from  the  centre  of  the 
pin  to  the  top  bearing  :;urface  in  the  usual  manner. 

fn  the  banjo  sjiilem  the  oil  is  led  into  a  banjo  on  tlu-  ;iide  of  the 
crank  and  the  centrifugal  force  causes  the  oil  to  flow  into  a  snuiil 
receiver  having  a  steel  ball  and  cage.  At  every  revolution  of  the 
crank,  the  ball,  having  a  sni.all  lift,  is  tlirown  uj)  by  it;;  inertia  and 
allows  a  small  quantity  of  oil  to  pass  up  the  pipe  leading  to  the  top 
end  ;  as  the  ball  falls  on  to  its  seating  it  acts  as  a  i-cta'uing  valve. 

The  third,  and  most  general  method  of  top-end  lubrication  is  to 
have  one  or  two  slot-;  in  the  pi;;ton  which  pa;.s  over  the  leads  from 
the  oil  supjily  pijics  and  holes  leading  from  the  botton\  of  the  slots 
through  the  |)i:;ton  lo  the  centre  hole  in  the  gudgeon-pin.  Several 
holrn  lead  from  thi:.  eciil  nil  hole  in  the  pin  to  the  bearing  surface. 
On  ni'dium  and  bigh;;pccd  engines,  ;i  complete  service  of  forced 
lubiicalion  solves  the  lubrication  dilliculfie:;.  Regarding  I  lie  top-end 
lubrication,  the  in-aeticc  of  fitting  a  lubricatuig  pipe  le;nliiig  from  llie 
liottom  lo  the  top  end  is  lo  be  deprecated.  Any  external  pipe;;  lend 
lo  come  loo:ie  at  the  joints  aiul  gel  broken.  It  is  much  better  lo  have 
the  oil  passage  ui)  the  centre  of  llie  connecting  rod.  When  a  priming 
system  of  lubrication  i;i  not  provided,  a  small  ball  ve.lve  fitted  in  a 
<-age  in  the  hole  af  the  bottom  <  nd  of  the  connecting  rod  acts  .is  a 
retaining  valve  when  the  engine  is  shut  down  and  jirevents  the  oil 
from  draining  away  from  the  lop  end. 

Allhougli  I  hi-  forced  lubriialiou  on  all  I  he  bearingn  elTeclix cIn- 
liolves  the  piobIen\  of  toji-eiiil  and  ]iii.ton  lubrication,  the  syitem  lia;i 
diimdvantagci.  I'nlcs:!  nianufaclureni  have  taken  special  preciui- 
tioiii.it  is  iirobabh'  that  the  |)i,,fonwill  receive  too  mndi  lubrication. 
'J'he  oil  JB  thrown  from  lli(^  bollom-eud  bearings  on  to  the  liner  waif; 
and  when  the  pi;ilon  is  on  its  .suction  si roke,  the  slight  pressure  in  I  he 
crunk  I  hamber  tends  to  force  the  oil  jiast  the  relaxed  rings,  the  result 
being  that  th>'  lubricating  oil  is  bunil  and  very  peaky  indicator  cards 
ftre  obtained,  whowing  rt  maximum  pressure  frequently   loOlb.  to 
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150  lb.  tibovti  couiprossion  preaauro.  Tho  high  coiwuiuption  of 
1  ubricating  oil  has  retarded  the  progress  of  the  enclosed  type  of  e<iginf. 
The  difHcultitB  have  been  overcome  tirst  by  guarding  the  bottom-end 
bejirJngs  to  avoid  yplash  on  to  liners  ;  secondly,  by  preventing  the 
oil  from  creeping  from  the'  top-end  bearuig  along  Uie  gudgeon-pin 
key^vay  on   to  the-  piston  r.urface  ;   tliiiiUy,  liy  pi-oviding  scraper- 

• -grooves  on  the  pit. ton  with  return  ducts  to  the  inside  ;  fourthly,  by 
di!.si|;ating  tlie  \apour  in  ci'ajik  chamber,  this  vapour  tending  to  get 
pa:it  the  rings  on  suction  stroke. 

The  common  method  of  withdrawing  the  oil  vapour  in  the  crank 
chamber  is  to  take  the  air  compressor  suction  or  the  main  cylinder 
suction  from  the  chamber.  It  is  found,  however,  that  the  vapour 
is  most  effectively  withdrawn  by  a  belt-driven  extraction  fan  and  the 
gases  are  led  to  a  liaffle  box  where  they  are  condensed,  thus  recovering 
the  oil  which  by  other  methods  is  burnt.  The  vapour  is  m.a'n!y 
caused  by  the  oil  being  splashed  on  the  inside  of  the  piston  crown, 
•fend  if  the  crown  has  an  oil  guard  fitted  the  vapour  is  considerably 

-rcflticcd. 


CORRESPONDENCE. 


PROFESSORS  IN  COMMERCIAL  WORKS. 

TO   THE    EDITORS   OF   THE    ELECTRICIAN. 

Ill  his  lecture  on  "  Science  and  Industry,"  as  reported  ui 
your  issue  of  November  10th,  Mr.  J.  Swinburne  makes  the  state- 
ment that  '■  no  commercial  works  wants  college  professors  loose 
in  them  attempting  to  keep  up  to  date  in  piactical  matters."' 
This  is  contrary  to  our  experience  here  in  America.  The 
Westinghouse  Electric  Company  has  a  teachers'  summer  school 
of  five  weeks'  duration,  specially  designed  to  keep  the  teachers 
of  electrical  engineering  in  close  touch  with  practice. 

All  the  teachers  of  electrical  engineering  in  the  country  are 
invited  to  make  application  for  admission  to  this  course,  a^id 
the  .30  chosen  are  assigned  to  the  departm^ent  in  which  they 
■wish  to  gain  experience,  and  are  pa-d,  at  the  rate  of  £10  per 
month.     The  work  of  the  course  is  as  follows  : — 

On  Monday,  Wednesday  and  Friday  m.ornings  from  8  a.m. 
to  12  a.m.  various  parts  of  the  factory  are  visited,  and  the 
points  of  interest  in  tlie  desigji  and  construction  of  the  machi- 
nery are  brought  out  in  a  discussion,  which  is  led  by  the 
■engineers  of  the  company. 

On  Tuesday  and  Thursday  evenings  from  7.30  p.m.  to 
10  p.m.  meetings  are  held  at  the  Westinghouse  Club,  at  which 
engineering  topics,  such  as  the  heating  and  ventilation  of  elec- 
trical machinery,  or  educational  topics,  such  as  the  qualities 
found-  lacking  in  engineering  graduates,  are  discussed  by  the 
ie.achers  and  by  the  engineers  and  officials  of  the  company. 

On  Monday  evening  the  teachers  tliemselves  meet  in  con- 
ference and  discuss  teaching  problems,  such  as  the  grading  of 
reports,  laboratory  work,  how  to  develop  initiative  in  the 
students,  &c. 

Wednesday  afternoon  and  Saturday  morning  are  devoted  to 
outside  excursions  to  the  rolling  mills,  glass  works,  power 
stations  and  other  places  of  engineering  interest  in  the  vicinity 
of  Pittsburg. 

Tlie  remainder  of  the  teacher's  time,  between  the  hours  of 
8  a.m.  and  5  p.m.,  is  devoted  to  the  work  of  the  department  to 
which  he  has  been  assigned,  and  is  generally  spent  on  sonie 
problem  of  interest  for  the  solution  of  which  the  regular 
engineering  department  has  not  been  able  to  find  the  necessary 
time.  The  teacher  also  is  at  liberty  to  wander  through  the 
works  to  his  heart's  content,  being  given  a  pass  to  all  depart- 
ments. 

The  Westinghouse  Company  takes  oU  a  large  number  of 
'iigineering  graduates  each  year,  some  of  whom  they  retain, 
and  others  they  pas's  on  to  the  C'perating  companies.  a>'d  the 
officer.s  of  the  company  have  felt  that  it  was  desiral)le  to  bring 
the  teachers  and  the  practising  engineers  more  closely  into 
contact,  with  ihe  idea  of  improving  the  product  of  the  univer- 
sities. It  is  impossible  to  attend  such  a  teachers"  course 
without  becoming  (luickened  oiid  inspired. 

Cornell  University,  U.S.A.,  Ai.iox.  Gray, 

Nov.  23. 


TilK  INSTITUTION  WIRING  RULES. 

I'O     THE    EDITORS    OF   THE    ELECTRICIAN, 

Although  I  felt  that  the  now  wiring  rules  issued  by  the 
I.E.E.  were  open  to  criticism,  I  hesitated  to  raise  a  discussion 
on  this  question,  as  I  felt  tliat  I  might  be  alone  in  my  objection 
to  them  and.  to  the  way  in  wliicii  they  were  prepared.  1  .see, 
however,  that  the  Greenock  Electrical  Society  lias  been 
dealing  with  this  mattei",  and  I  should  like  to  say  a  few  words 
about  it. 

I  do  not  propose  to  discuss  the  lules  themselves,  but  wish 
to  say  that  the  Institution  slumld  have  given  at  least  one  evening 
for  a  general  discussion  of  th(!m,  instead  of  leaving  the  iriatter 
entirely  in  the  hands  of  a  committee. 

I  took  the  trouble  to  send  some  suggestions  to  the  said 
committee,  and  received  an  official  acknowledgment  from  the 
secretary,  and  there  the  matter  ended- 

The  Institution  has  not  given  opportunities  for  a  free 
expression  of  opinion  by  the  members  on  this  subject,  and  this 
tends  to  destroy  their  interest  in  the  proceedings.  A  more 
democratic  system  of  control  would  increase  the  activity  of 
the  members,  and  this  is  certainly  to  be  desired. 

Kingston-on-Thames,  Dec.  11.  F.  Peake  Sexton. 


A  VISIT  TO  THE  UNIVERSiriES  OF  LIVERPOOL  AND 
MANCHESTER. 

It  will  be  recalled  that  in  October  last  the  (!ircle  of  Scientific, 
Technical  and  Trade  Journalists  was  invited  to  form  a  party  to  visit 
the  Universities  of  Leeds  and  Sheffield.  A  similar  visit  to  Liverpool 
and  ]\Lanchester,  vi^here  the  party  were  again  the  gueots  of  the  Uni- 
versities, took  ])lace  on  December  10th  to  KJth.  The  object  in  view 
was  to  give  an  insight  into  the  work  now  lieing  carried  on  by  the 
Universities  and  the  utility  of  the  work  to  the  industries  of  this 
coi'iitry. 

University  of  Liverpocl. 

On  arrival  at  Liveri-ool  the  )kii:v  «.!■■  ^v!.  dinv,!  ^,j  (ho 
Adelphi  Hotel  by  Prof.  Gonner,  the  di  ]iu.  \  -  li:iinii;Mi  ..f  iIm  Sm-.te, 
who  officiated  in  the  absence  of  the  \'i(  r-(  Vi^nv-cilor  tluougl]  indis- 
position, aiid  the  Regi-.trar,  Mr.  Carey.  On  the  following  day  Prof. 
Herdman  received  and  addressed  the  party  at  the  University,  and 
exprt ::.,(!  I,;,  a  I  ipieciation  of  the  need  for  closer  co-operation  bet  ween 
the  iiii,\.i  .iM  tiiid  the  technical  press.  Prof.  Herdman  referred 
to  111.'  ii^'tUMitil  recognition  of  the  value  both  of  pure,  and  applied 
science  a-,  exemplified  bv  Lord  Crewe's  recent  address  to  the  depu- 
tation from,  the  Boaixrof  Scicntiiic  Societies  on  Decembei;  :1st. 
■  Liverpool  differed  in  several  respects  from  the  great  manufacturing 
cities  of  Leeds  and  Sheffield,  being  essentially  a  seaport  town,  with 
wide  commercial  interests.  The  University  had,  therefore,  formed 
special  departments  to  deal  with  modem  languages  and  geography 
(the  latter  from  the  human  and  economic  standpoints),  both  of  which 
were  most  important  in  relation  to  commerce.  Among  other  special 
sections  of  the  University's  activity  were  mentioned  the  School  of 
Tropical  Medicine,  and  the  researches  carried  out  in  connection  with 
sea  fisheries.  Although  engineering  wa?  in  a  sense  secondary,  there 
were  four  departments— namely,  naval,  mechanical,  electrical  and 
civil.  There  were  also  four  chairs  in  chemistiy,  and  it  was  hoped 
that  in  due  time  tlurr  %vrnU]  \<r  a  departinent  of  industrial  chemistry. 
The  relations  bctxM-.  n  thr  (  M  \  and  the  University  were  most  o.xcel- 
lent,  much  bj-g^n  ■•  imkI  lis'lciial  work  being  carried  out  a*^  fho 
University  for  the  city  authoi'iticB. 

Dr.  S.  R.  Vasey  ("  The  Lancet  ")  briefly  replied  lor  the  visitors. 

The  party  were  then  conducted  over  the  cng'neering  laboratories 
by  Mr.  .1.  Wemyss  Anderson,  where  they  were  sho\^'^  the  plant  for 
experimuits  in  hydraulicii,  the  tiansfercnce  of  power  by  air  prcssuio 
and  the  study  of  coml)incd  lUrcsses  on  steel.  Another  experiment  ot 
interest  was  the  study  of  tbi-  vibration;  from  reciprocating  engines, 
the  model  engine  bc.ng  mounted  on  .springs,  so  that  any  vibration ; 
were  readily  seen.  In  one  section  of  this  department  students  were 
being  trained  in  engineerhig  work  as  R.F.C.  mi^chanio?. 

In  the  electrical  departnunt,  under  Prof.  W.  E.  Marchant,  :cm" 
exiierimcnts  were  in  jirogrcs  on  the  current-carrying  fower  of 
buried  bitumen  cables,  being  l)art  of  the  research  on  buried  caliles 
inaugurated  by  the  Institution  of  Klertrical  Fn'.;iii. '  i- :,  and  on  cddy_ 
current  losses  "at  very  high  fivqiK  n-ics.  A  ,  n  ,  .ulnsM.-  amoimt^  ol 
■woli  is  also  being  donv  on  magnet  s.leels  in  .  .um.-.i  .on  with  the 
InMitiilioii  of  Kleetricid  Kngineers  and  with  llu-  lodixaation  of  bu' 
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Robert  Hadiifkl,  aud  tho  diflicultieu  met  with  in  the  cou;itruction  of 
magnets  are  being  studied  in  detail,  particularly  in  reference  to  tho 
M.L.  magneto. 

Followi'ng  thij  iniipection,  the  visitorc  were  entertained  to  lunch  by 
the  University,  Mr.  Alsop  (chairman  of  the  Liverpool  Education 
Committee)  presiding.  Mr.  Alyop  gave  a  short  address  expressive 
of  the  City's  interest  in  scientiiic  and  technical  education,  and  Mr 
L.  Gaster  replied  for  the  visitors. 

The  afternoon  was  devoted  to  visits  to  various  other  departments, 
including  those  dealing  with  geography,  tropical  medicine,  zoology, 
bacteriology  and  organic  chemistry.  Also  the  well-known  Miispratt 
Laboratory  of  physical  chemistry,  which  is  wider  the  direction  of 
Prof.  W.  C.  McC.  Lewis.  Although  time  only  permitted  a  short 
glance  over  each  department,  vLsitors  were  much  struck  by  tlie 
variety  of  valuable  work  done.  The  researches  c  f  the  School  of 
Tropical  Medicine,  which  is  famous  throughout  Europe,  Ijeing  par- 
ticularly interesting. 

Finally,  the  visitors  were  entertained  to  tta  at  the  Universil^ 

Club,  Prof.  Uormer  and  others  of  the  professors  being  prseent.     Mr, 

W.  R.Cooper  expressed  tho  thanks  of  the  visitors  and  their  great 

interc/t  in  what  they  had  seen,  and  Prof.  Conner  added  a  few  word-. 

The  party  then  took  an  evening  train  to  JLinchester. 

Visit  to  Manchester  University. 
On  Tuesday  morning  the  party  assembled  at  the  University  ot 
Manchester,  and  were  addressed  by  Sir  Henry  Miers,  F.R.S.  (the 
Vice-Chancellor),  who  with  Prof.  Harold  Dixon,  F.R.S.,  had  been 
present  to  welcome  the  visitors  at  an  informal  reception  held  at  the 
Midland  Hotel  on  the  previous  evening. 

Sir  Henry  Miere  gave  an  address  summariamg  the  various  aspects 
of  the  work  of  the  University,  and  explaining  how  the  University 
had  originated  from  the  Owens  College,  and  how,  later,  with  the 
collegt"j  at  Liverpool,  Leeds  and  Sheffield,  it  formed  part  of  the 
federal  Victoria  I'niversity.  During  recent  yeara  this  federation  was 
iiplit  up  into  the  individual  universities.  Mr.  L.  Gaster  responded  for 
thevi:iitors,  who  then  proceeded  to  inspect  the  various  department;. 
The  Libiarian  first  conducted  the  party  over  the  Christie  Library, 
which  originated  through  tho  gift  of  a  collection  by  Mr.  Jame.'i 
Heywood  in  185L  to  which  were  added  various  other  important 
bequests,  including  a  gift  by  Mr.  Christie,  formerly  Professor  of 
History  in  the  Owens  College.  The  number  of  volume)  now  num- 
bered over  146,000. 

A  nhort  Ufcture  was  given  by  Prof.  H.  B.  Dixon  in  the  Chemical 
Department,  who  referred  to  hLi  first  connection  with  the  depart- 
ment 40  year*  ago,  when  the  influence  of  Bunsen  was  very  strong 
through  Ro'jcoe.  Bunsen  had  carried  out  some  work  on  the  explo- 
»ion  ol  gase;;,  and  had  reached  wrong  conclusiors.  Prof.  Dixcn  gave 
an  intcrec.ting  short  account  of  his  own  work  on  this  subject,  showing 
that  the  velocity  of  the  explosion  wave  is  small  at  first,  but  becomes 
great  and  greater  until  finally  a  constant  ratei.jobtained.  Thi.swa:) 
shown  by  photograph:.'  obtained  on  rapidly  moving  films.  Tliis 
demonstration  was  followed  by  the  exhibition  of  certain  hand 
gronadf).  An  experiment  on  picric  acid  demonstrated  the  com- 
paralivo  safety  of  this  material  xmletis  a  detonating  ingredient  such 
ai  lead  oxide  i«  added. 

in  the  Schunck  chemical  libruiy  were  to  bo  Hcen  three  interesting 
exhibits — I  amely,  a  r'hair  used  by  Dalton,  a  balance  used  by  Davy, 
and  a  model  i^hip  built  by  Joule  at  the  age  of  14. 

Paining  through  the  chemical  departments,  tho  visitors  then 
entered  the  modic-il  school,  where  Prof.  Elliot  Smith  gave  an  account 
o*  Home  of  hi<  work  on  "  Shell-shock."  In  tho  Migineering  depart- 
ment the  tenting  of  materials  was  in  progress. 

In  the  phyfiic)  seetion  Prof.  Sir  Ement  Rutherford  gave  a  iihorl 
a«Idre:ifi  on  the  work  of  the  department,  dealing  eupeeially  with 
r.vlium  emanntlonH.  The  »ubject  ban  now  liecome  importiint 
practically,  becau'io  rndinm  in  zinc  Hulphido  is  used  as  a  luminous 
paint.  In  pai^iing  through  these  I'lboratorieu  visitors  were  nIiohu  a 
very  fine  exhibition  of  the  are  Hpoctrum  of  iron,  obtained  from  a 
Rowland  grating.  In  the  departmmt  of  eleetro-chomislry  we 
no'ie.d  !■  mngiir;,!,,  tnicible  which  had  been  niiyle  in  the  luboratorv— 
no  iiwill  frat,  roMiilefing  that  the  melting  point  of  magneiiia  is 
2,8(;<»'C.  It  will  be  remembered  that  fuHe<l  silic^a  as  an  industry 
(itnrled  in  these  Intioratorirfi.  A  visit  to  tho  Museujn  completed  the 
mom'nK'H  work,  alter  which  luncheon  was  taken  at  tho  invitation  ot 
thn  l»rd  .Mayor,  who  in  n  short  iMlilresi  expressed  his  Ix^lief  in  the 
future,  of  induilrial  research.  Sir  Henry  Mioni  also  njioko,  and 
Principal  (Mimelt  gave  an  account  of  the  work  at  tli('  Municipal 
Sehool  of  Teehiiologj-,  to  be  visited  in  tho  afternoon. 

'llIK    MlNKlrAI,   S(  IKIOI.   OK   TKfllNol.iiri  V. 

The  extc-nt  ol  tli"  work  done  at  thin  iuHtitution.  which  forms  part 
of  the  univeniity,  Ih  bo  great  and  its  nature  bo  \'B.ried  that  tho  viHiloni 
could  only  pvm  very  rapidly  through  a  few  representative  depart- 


ments. All  were  much  impressed  by  the  large  area  devoted  to  cotton 
ijpinning  machinery,  which,  we  understand,  is  now  manufacturing 
\-arious  special  materials  for  the  Government.  Another  illustration 
of  the  "  self-contained  "  nature  of  the  work  is  provided  by  the  fact 
that  the  programme  handed  to  the  party  was  printed  on  tho  pre- 
mises, and  on  paper  actually  made  at  the  School  of  Technology. 

The  electrical  and  engineering  plant  of  the  Municipal  School  of 
Technology  has  been  described  at  different  times,  and  is  excep- 
tionally complete,  a  feature  being  the  number  of  I'elatively  large 
Wilts  and  the  ease  with  which  power  can  be  supplied  to  any  part  of 
the  building.  A  large  extension  is  in  contemplation,  but  ia  in 
abeyance  during  the  war. 

In  the  rubber  laboratory  we  noticed  an  interesting  new  insulating 
material  obtained  by  chlorinating  a  solution  of  rubber  in  carbon 
tetrachloride.  The  resulting  compound  contains  60  per  cent. 
of  chlorine  and  is  plastic  under  heat. 

Other  departments  visited  included  the  laboratories  of  organic 
chemistry-,  dyes,  electro-metallurgy,  photography,  &c.  Interesting 
researches  are  being  conducted  on  the  standardisation  of  rubber  and 
the  high-tension  testing  of  insulating  materials.  There  are  also 
many  special  experiments  being  widertaken  for  various  Government 
Departments,  to  which  reference  cannot  be  made. 

Tea  was  served  in  the  School  of  Technology,  diu'ing  which  Mr. 
Gaster  expressed  the  thanks  of  the  visitors  to  the  college  authorities 
and  the  Vice-Principal  briefly  replied. 

In  the  evening  the  party  was  entertained  to  dinner  by  tho  Vice- 
Chancellor  at  Owens  College.  The  toast  of  the  guests  was  proposed 
by  Coun.  Simpson  and  responded  to  by  Mr.  Leon  Gaster  and  Mr. 
W.  R.  Cooper.  A  vote  ot  thanks  on  behalf  of  the  visitors  was  pro- 
posed by  Mr.  H.  R.  Kempe.  The  Vice-Chancellor  replied,  and.  was 
followed  by  Prof.  H.  B .  Dixon,  Mr.  J.  C.  M.  Gamett  (Principal 
of  the  School  of  Technology)  and  Sir  Ernest  Rutherford.  The  dinner 
was  followed  by  a  short  concert,  given  by  some  of  the  students  of 
the  Academy  of  Music,  whose  rendering  of  the  items  was  much 
appreciated. 

All  the  members  of  the  party  were  greatly  impressed  by  the  work, 
and  facilities  for  work,  which  was  evident  at  both  Liverpool  and 
Manchester.  Not  only  was  a  great  deal  of  work  being  done  of  a  war 
character,  but  also  work  of  direct  interest  to  the  local  industriec. 
At  present  the  studentis  are  necessarily  few  and  the  staffs  are  de- 
pleted. At  Liverpool  Prof.  Baly  and  at  Manchester  Prof.  Dixon 
have  been  appointed  Deputy  Inspectors  of  High  Explosives  for 
certain  areas,  and  many  other  members  of  the  staffs  arc  working  for 
the  Government  in  one  capacity  or  another. 

On  Wednesday  morning  a  visit  was  paid  to  the  works  of  the  British 
Westinghouse  Electric  &  Mfg.  Co.  at  Trafford  Park.  It  is  impossible 
to  do  justice  to  the  variety  of  work  being  done,  but  tho  switchgoar 
department  and  the  assembling  and  testing  of  large  tran^foimers 
and  generators  were  of  special  interest.  Among  the  researches  being 
conducted  were  noted  a  series  of  tests  on  the  permeability  of  steels 
and  on  the  period  of  break  of  switches.  A  section  of  the  works  is 
also  given  up  to  tho  making  of  shells  of  various  calibres,  some  of  the 
lathes  for  the  purpose  having  boon  specially  built  and  designed  by 
the  company  since  the  outbreak  of  war. 

At  the  conclusion  of  the  visit  a  short  address  was  given  by  Mr. 
A.  i^  M.  Fleming  on  the  education  and  training  of  employft*.  Courses 
of  lectures  are  given  during  works  hours,  as  it  is  recognised  that 
apprentices  are  rarely  able  to  study  effectively  at  night  after  a  hard 
day'i'  work  in  the  shops. 

The  concluding  item  of  the  trip  wai  a  visit  to  the  Ford  Motor 
Co.'s  works,  where  visitors  wore  much  impressed  by  tho  highly 
ingen'ous  nvethod  of  assembling  the  can;,  which  are  built  up  on  rm 
ondlei.s  chain,  so  that  the  work  colne.s  to  the  oiM>rator,  instead  of  his 
having  to  move  after  the  work.  In  this  way  OAch  operator  beeonu^s 
a  specialist,  and  every  element  in  tho  car  is  tested  in  its  courBO 
through  tho  shoj).  All  tho  details  are  fed  to  the  nmving  chain  at 
(be  point  where  thoy  are  nocvlod.  and  the  erection  of  each  car  takes 
])lace  with  remarkable  .speed. 

A  short  address  was  also  given  on  the  Welfare  VA'ork  of  (lie  firm, 
which  is  an  imrorlnnt  feature  of  their  method  of  work. 


Hydro-Electric  Power  in  Spain.  It  ajiiieftis  that,  there  are 
now  50  iiydro-oloci  nr  plan  is  with  an  available  liorse-powor  of 
over  one  million,  working;  in  Spain.  It  is  esiinialcd,  liowevcr, 
l.iiat  it  Ih  practicable  to  ]n(idiico  from  walcr-power  quite 
ti,()00,000  II. I'.,  of  whicli  over  one  million  could  bo  derived  from 
t  lie  river  Kbio  and  ilH  nllluenl  s.  ( '«|)ital  for  such  devolopmonts 
lias  in  the  past  boon  provided  mainly  by  Kiaiice  and  Great. 
Hritaiii.  It  is  to  bo  licipe<l  (hat  the  inteivsl  of  tlie.so  countries 
in  the  matter  will  not  be  lost  owing  to  the  vast  expoiuliture  of 
capital  during  the  war.  ^ 
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ENGINEERING  INDUSTRIES  AFTER  THE  WAR. 

A  lueetjng  of  representatives  of  the  Scottioh  iron,  L^tecl,  engineering, 
r.hipbuilding  and  allied  industries  wao  held  in  Gla;;gow  in  August  lar.t, 
when  a  "  preliminary  "  Committee  was  appointed  to  con^jider  and 
report  upon  certain  questions.  This  Committee  has  now  issued  its 
report,  in  which  it  is  said  that  the  following  general  points  are  of  out- 
standing ini.portance  in  considering  the  question  b?fore  them  : — 

1.  (a)  It  is  assumed  that  the  Government  will  take  a  more  active  part 
in  the  future  in  encouraging,  by  every  means  in  its  power,  the  develop- 
ment of  the  industries  of  this  country. 

(6)  After  consideration  of  the  various  aspects  of  the  probable  post-war 
conditions,  the  Committee  is  of  opinion  that  the  factor  that  will  have  the 
greatest  effect  on  the  prosperity  of  the  country  in  general,  and  the  indus- 
tries in  which  we  are  interested  in  particular,  nrd  that  will  overshadow 
all  other  factors,  is  the  question  of  increased  production.  Unless  the 
capacity  of  efficiently  equipped  industrial  concerns  is  utiHsed  to  the  fullest 
extent,  and  the  largest  available  output  is  attained,  all  other  measures 
of  assistance  or  regulation  will  be  of  secondary  value  in  attaining  the 
expansion  ar.d  prosperity  of  our  industries  and  the  comfort  and  wcU- 
fceing  of  those  employed  in  them. 

(c)  Increased  productivity  can  only  be  attained  by  a  more  cordial 
co-operation  between  employers  and  employees  than  has  existed  in  the 
past ;  by  efficient  equipment  and  organisation  on  the  one  hand,  and,  on 
the  other,  by  the  abolition  of  all  restrictions  and  practices  limiting  output. 

The  existing  policy  of  hmiting  output,  and  of  refusing  in  many  ca.ses 
any  system  of  payment  by  results  so  that  employment  may  last  longer 
or  that  more  men  may  be  employed,  is  agreed  to  be  economically  unsound 
and  inimical  to  the  best  interests  of  the  Empire. 

(d)  In  order  to  s.'cure  the  foregoing,  it  is  essential  that  in  the  remun- 
eration of  employees  some  form  of  payment  by  results  should  be  adopted 
wherever  possible,  with  basis  rates,  compatible  with  the  productive  efTect 
of  labour,  fixed  on  such  a  scale  as  will  ensure  for  all  willing  workers  a  good 
and  comfortable  standard  of  living.  Once  these  basis  rates  have  been 
equitably  fixed  and  established,  an  increase  in  earnings,  due  to  increased 
results,  should  be  encou "aged  in  every  way  ;  ar.d  workmen  should  have 
the  seemrity  given  them,  that  any  enhancement  of  their  earnings  following 
increased  production,  will  not  be  made  a  ground  for  rate. cutting,  as  the 
whole  success  of  the  system  must  inevitably  rest  upon  mutual  con- 
fidence. 

(e)  In  view  of  the  foregoing  considerations,  any  organisation  which 
may  bo  instituted  should  be  prepared  to  co-operate  with  labour,  as 
without  such  co-operation  and  assistance  the  desired  result  will  be 
difficult  of  attainment. 

(/)  An  increased  supply  produced  under  the  improved  conditions  out- 
lined above  may  be  confidently  expected  to  create  a  correspondingly 
increased  demar.d.  and  that  quite  apart  from  the  increased  demand 
which  it  is  widely  anticipated  will  arise  after  the  war.  At  the  same  time, 
attention  and  efforts  must  be  directed  to  maintaining  and  extending 
existing  markets  and  securing  additioniil  markets. 

2.  Supplementing  th^se  general  considerations  the  following  is  an 
indication,  not  nece.3sarily  exhaustive,  of  the  objects  that  any  organisa- 
tion which  may  be  instituted  should  hav^  in  view,  viz.  : — 

[a)  To  direct  the  attention  of  the  (iovernmcnt  and  its  Departments, 
for  their  information  and  guidance,  to  matters  requiring  consideration 
and  action  in  the  interests  of  the  industries  concerned,  and  to  initiate  and 
review  legislative  proposals  on  commercial,  irdustrial  and  economic 
matters. 

■  {!>)  To  deal  with  questions  affecting  the  labour  conditions  and  internal 
organisation  and  disabilities  of  the  industries  concerned,  with  a  view  to 
securing  increased  efficiency  from  an  Imperial  and  national  point  of  view. 

(r)  To  educate  and  inform  public  opinion  in  accordance  with  its  re- 
commendations and  findings. 

3.  As  examples  of  the  questions  under  thcfc  headings  which  might 
have  to  be  dealt  with,  the  following  have  been  mentioned,  but  it  is  to  be 
clearly  understood  that  the  preliminary  Committee  express  no  opinion 
on  the  merits  of  any  particular  point.  The  examples  are  only  given  as 
illustrating  in  a  general  way  the  questions  which  might  arise  for  con- 
sideration, viz.  :— 

(re)  Consideration  of  all  conditions  affecting  trade  and  industry  pro- 
posed to  be  embodied  in  the  terms  of  peace,  or  in  an    treaty. 

(6)  The  effect  on  industry  of  regulation  of  imports  and  exports  by 
means  of  tariffs,  subsidies  or  prohibitions. 

(r)  Th';  effect  of  existing  banking  methods  on  industrial  enterprise. 

(f/)  The  question  of  facilities  and  rates  for  transport  by  rail,  road,  or 
water. 

(e)  The  safeguarding  of  existing  and  the  securing  of  additional  markets. 

(/)  The  establishment  of  efficient  consular  services  in  relation  to  foreign 
trade. 

(f/)  Questions  r.'lating  to  sickness  and  unemployment,  insur.ince  ar.d 
pi'usions. 

{h)  Means  of  giving  workpeople  a  continuing  interest  in  the  prosperity 
of  the  industry  i"  which  they  are  employed. 

(0  Remuiicnil ion  of  workpeople  according  to  output  by  piecework, 
premium  bonus,  or  other  system  of  remuneration,  antl  the  grading  of 
labour  according  to  skill  and  ability. 

(k)  Hates  of  wages,  working  hours  and  demarcation  of  work  between 
skilled  and  unskilled  workj^ople,  between  men  and  women,  ar.d  between 
different  skilled  trades. 

(/)  To  consider  present  promiscnous  nu-thods  and  times  of  making 
general  advances  nr  reductions  of  wages. 


(m)  The  apprenticeship  question — h  :;  affected  by  the  experiences  of 
the  war,  and  from  all  p  ints  of  view. 

(H)  Questions  affecting  the  employment  of  woni'  n  workers. 

(o)  .Social  amenities  of  workshops,  and  the  well-being  of  j'oung  people 
engaged  in  industries. 

(p)  The  effect  on  the  industrial  efficiency  of  the  country  of  existing  or 
pre-war  restrictions  of  freedom  of  management  and  control. 

iq)  The  provision  of  machineiy  for  avoiding  strikes  ar.d  lock-outs,  and 
for  settling  questions  which  arise  between  employers  and  employed. 

()■)  The  review  of  the  procedure  of  employers"  as.sociations,  trade  unions 
or  other  combinations  of  employers,  or  workpeople  where  such  tends  to 
interfere  with  the  liberty  of  the  subject  without  national  benefit. 

{«)  Questions  of  sci?ntific  and  technical  education. 

{/)  Industrial  research  and  experimental  investigation. 

(u)  Whether  it  is  desirable  in  view  of  the  grave  disadvantages  which 
have  arisen  in  the  past  from  the  failure  of  individual  employers  and 
individual  workmen  to  carry  out  agreements  made  on  their  behalf  by 
their  accredited  representatives,  that  some  method  of  making  the 
associations  of  employers  and  employees  responsible  for  their  members 
should  be  adopted. 

4.  The  questions  to  be  dealt  with  fall  into  two  divisions  : — 

(a)  Such  questions  affecting  labour  as  arc  best  dealt  with  directly 
between  specific  classes  of  employers  and  their  employees. 

(b)  Questions  in  which  labour  is  only  indirectly  interested  and  which 
can  be  dealt  with  separ.'>tcly  by  employers. 

5.  Questions  which  fall  under  the  first  category  have  in  the  past  been 
dealt  with  between  employers'  associations  and  trade  unions  with  a  .air 
measure  of  succ.ss.  In  view  of  the  undesirability  of  multiplying  or- 
ganisations, and  of  the  value  of  the  existing  staffs  with  their  experience, 
knowledge  and  records,  it  appears  most  natural  and  practicable  to  take 
advantage  of  existing  organisations  and  improve  and  extend  them  to  deal 
with  such  questions. 

With  this  object,  existing  employers'  organisations  should  include  all 
employers  engaged  in  the  irdustry  and  within  the  district. 

Where,  in  any  district  or  industry,  no  association  exists  an  association 
should  be  formed. 

6.  As  regards  questions  which  fall  under  the  second  category,  it  is 
considered  that  employers  who  belong  to  associations  with  constitutions 
which  enable  them  to  deal  with  such  questions  are  (subject  to  the  pro- 
po.sal  dealt  with  later)  already  provided  for.  In  other  cases  either  the 
existing  associations  should  extend  their  constitutions  to  cover  such 
questions  or  employers  should  join  some  existing  association  (for  which 
they  are  eligible)  w'hich  covers  the  ground,  or,  as  an  alternative  only  to 
be  adopted  in  the  last  resort,  a  new  association  should  be  formed  with 
an  appropriate  constitution.  In  the  foregoing  arrangement  it  is  felt  that 
associations  should  neither  as  regards  the  industries  or  areas  covered  be 
so  large  as  to  be  unwieldy  nor  so  small  as  to  be  parochial. 

7.  In  order  to  co-ordinate  the  activities  of  the  various  organisations, 
to  obtain  due  recognition  of  properly  constituted  employers'  and  em- 
ployees' associations,  to  confirm  in  or  endorse  voluntary  agreements 
between  employers  and  employees,  ar.d,  where  desirable,  to  give  legal 
effect  to  the  recommendations  of  these  associations,  it  is  considered  that 
some  central  organisation  is  necessary  which  should  have  Governmental 
recognition  to  give  it  weight  and  authority. 

8.  It  is  suggested  that  the  central  organisation  should  take  the  form 
of  a  National  Advisory  Council  of  Industry  consisting  of  two  bodies,  viz., 
reprcentatives  of  employers  and  representatives  of  employees,  who 
would  meet  either  separately  or  together,  as  the  nature  of  the  questions 
to  be  considered  might  require— the  joint  meeting  being  always  (  and  the 
meetings  of  the  separate  bodies  as  required)  presided  over  by  the  Minister 
of  Industry  mentioned  hereafter.  The  employers'  representative^ 
should  be  elected  by  the  various  employers'  organisations,  in  number  and 
proportions  to  he  determined,  with  possibly  additional  employers'  repre- 
sentatives nominated  directly  bv  the  Government.  The  employers 
representation  should  be  similarly  determined.  Government  depart- 
ments might  also  be  represented  at  the  joint  or  fcparatc  meetings,  or 
might,  if  thought  desirable,  constitute  a  separate  body  available  for  joint 
meetings.  This  Governmental  representation  would  safeguaid  the 
intercsfs  of  the  State  and  the  community  as  against  the  personal  interests 
of  the  employers  and  the  employees. 

0.  In  actual  practice  it  might  be  found  desirable  that  the  National 
Advisory  Council  should  be  chosen  from  amongst  local  councils  formed 
for  large  industrial  areas  ;  for  example,  Scotland  could  form  one  such 
area.  As  some  industries  are  federated  over  the  whole  country,  and 
others  are  only  associated  locally,  this  point  requires  careful  considera- 
tion. In  any  case,  it  appears  desirable  that  local  associations  should 
federate  with  other  associations  in  the  same  industry  for  certain  purposes 
ivt  least,  over  as  largo  an  area  as  possible. 

10.  It  is  8Ugg^sted  that  a  Minister  of  Industry  should  be  appointed, 
and  in  this  connection  the  appointment  of  an  individual  retaining  a  con- 
nection with  either  the  employers'  or  the  employees'  side  of  irdustry  is 
undesirable,  as  is  the  appointment  of  an  individual  having  only  a  ix)litical 
or  alei'al  qualification.  It  is  suKUcstcd  that  while  a  Mini.st-r  of  Industry 
shouUfnot  be  a  permanent  i.flicial.  neither  should  his  apiximtment  nor 
rotiral  be  dependent  on  a  ,hint;c  of  (Jovernment.  Such  a  Minister 
would  form  ll  c  connecting  link  In-twccn  the  Government  and  the  central 
organisation  d'-scrilicd  in  the  eighth  paragraph. 

The  Preliminary  Committee  also  suggests  that  a  Temporary  toiii- 
miltc  1-c  aiipoiiitcd.  representative  of  the  industries  eoncernecl  in 
Scotland,  to  take  .steps  to  pnl  int,.  pnictieal  effect  the  gen-ral  principles 
enunciated. 
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LEGAL  INTELLIGENCE. 

British  Thomson-Houston  Co.  v.  Duram  (Ltd.) 

The  hearing  of  this  patent  action  was  continued  during  the  week. 
Mr.  J.iMES  SwTs'BUKNE  Said  he  had  made  himself  acquainted  with  the 
specifications  in  the  case.  Tungsten  was  an  element,  but  he  had  never 
heard  that  it  was  found  in  the  fonu  of  timgsten  in  nature.  It  was  com- 
bined with  ox\-gen  or  sulphur.  It  had  come  into  large  use  of  recent  years 
in  connection  with  the  manufacture  of  filaments  for  incandescent  electric 
lighting.  The  carbon  filament  held  the  field  from  about  1879  to  aboiit 
1900.  Then  Dr.  Welsbach  made  osmium  filaments.  The  next  lamp  was 
the  Nernst.  and  then  came  .Just  and  Hannaman.  'The  metal  there  was 
tungsten  ;  it  was  squirted  with  an  organic  binder,  and  the  carbon  result- 
ing from  the  organic  binder  was  removed.  Witness  described  certain 
e.xperiments  of  his  own  in  connection  with  the  Nernst  lamp  in  1900  or 
1901  when  he  was  making  heaters  for  the  lamps.  In  regard  to  Siemens' 
German  specification  of  1902,  that  dealt  with  tantalum,  niobiimi  and 
vanadium.  Any  knowledge  about  those  meta'.s  would  tell  them  nothing 
as  regards  the  working  of  tungsten.  The  same  applied  to  the  Abel 
.specification  of  1902.  Tho  specification  of  the  British  Thomson-Houston 
On.  of  1906  stated  that  ""  the  metal  tungsten  has  been  proposed  as  suit- 
able material  for  the  manufacture  of  incandescent  lamp  filaments  and 
other  conductors  operating  at  high  tem])eratures,  but  difficulty  has  been 
encountered  in  drawing  or  rolling  filaments  from  timgsten  because  of  its 
non-ductik"  character  as  ordijiarily  obtained.  '  He  had  not  seen  anv 
!>ul)lication  which  referred  at  a'l  to  tlie  ductility  of  timasten.  "We 
have  discovered  that  when  tungsten  is  heated  it  imdergces  remarkable 
molecular  changes,  and,  in  fact,  becomes  so  ductile  that  it  may  be  easily 
worked  when  hot.""  Working  on  iron  meant  really  hammering,  sweat- 
ing and  drawing.  "Tht  metal  becomes  so  ductile  that  it  may  be 
hamineivd  into  bars,  rolled  into  sheets  or  drawn  through  dies  into 
wire."  The  pracesa  was  described  in  the  specification,  and  he  had  seen 
the  process  actually  carried  out.  There  was  no  information  that  he  could 
obtain  tungsten  which  would  be  ductile  by  the  proc&ss  before  the  date  of 
that  patent.  It  was  an  important  proci^ss  for  lamp  filaments,  and  was 
practically  replacing  all  tlie  others,  and  the  metal  was  also  coming  into 
use  for  other  purposes,  such  as  making  electric  spark  contacts.  He  had 
not  found  in  any  of  the  earlier  docimients  pleaded  in  the  case  in-structions 
which  would  enable  him  to  know  how  to  work  tungsten. 

Witness  was  cross-examined  by  Mr.  Terrell  a.s  to  increasing  th<' 
marcability,  and  as  to  tho  duotibility  of  certain  metal.s  Built-up 
tungsten  filaments  first  got  on  the  market  about  1907  and  the  drawn 
wire  filament  much  later.  Asked  to  account  forthe  fact  that  the  filament 
wa^noton  the  market  Ijctween  1900andl911-12,  witness  said  the]:eriod 
(five  years)  was  not  out  of  the  way  for  developing  a  process  like  that  into 
a  commercial  one.  It  was  not  tliat  one  had  to  draw  tlie  wire  and  make  a 
new  lamp  to  compete  with  gas  or  something  of  that  sort  ;  or.e  had  to 
compete  with  an.cxisting  lamp,  and  one  could  not  get  it  into  commercial 
ur:e  till  it  was  better  than  the  existing  lamp.  In  his  (witnes.s's)  opinion 
ductibility  involved  malleability  plus  tensile  strength.  That  specificat'on 
did  not  talk  of  malleability. 

Wnen  ou  heat  metal  and  start  hammering  it,  there  is  no  more  ducti- 
bility in  the  metal  than  there  was  before  you  began  in  the  tense  of 
difterentiating  it  from  malleability  ? — I  think  there  is  ;  I  think  the 
hammering  generates  ductility.  Mr.  Swinburne  also  said  that  in  his 
opinion  thr,  word  "  ductility  "  was  u.»ed  loo.'^ely  to  mean  workable. 

IV)f.  ('.  Vernon  Boys,  F.R.S.,  said  he  had  read  and  considered  the 
spesification  of  plain  tiff.4,  and  took  part  in  certain  experiments  with  refer- 
once  to  the  subject  matter  of  the  patent.  The  infomiation  on  the  sub- 
ject of  tnngHt<!n  at  September,  1900  (the  date  of  plaintiffs'  patent)  con- 
"isted  of  .Moicsan's  experiments  ;  the  tungsten  powder,  which  was  well 
known  at  that  time  ;  and  powibly  the  »q\iirted  filaments  of  tungsten, 
but  he  was  not  sure  that  they  were"oii  the  market  then.  It  wasiiossib'e 
to  repeat  the  oxperimcntsof  .MoisNan.and  to  gel  that  result.  As  to  the 
filanientx,  they  were  a  finished  ]>ro(liict,  and  owing  to  its  britt'eness 
an'l  hnrdncws  he  would  never  think  of  drawing  it.  He  did  not  know  of 
any  tungsten  which  eoiilil  be  put  into  the  fonn  of  rofls.  Thev  could 
gather  nothing  about  tungsten  from  other  melals  ;  the  Siemen.s"  speei- 
lieation  t'lld  Ihini  nothing  in  words  and  nothing  by  inference. 

His  Ixiiiiisiiii- :  SuppoM-  yoii  take  a  fritted  timgsten  rod,  and  expose  it 
t'l  fiirlher  ppijonged  heating,  do  you  iner(ja"C  its  malleability  apart  from 
i»ny  sulmenKTiit  working  or  healing  ?- -1  think  that  is  tlii  ca.'e  ;  the 
grriMer  tho  temisiratun^  un<l  the  greater  tho  length  of  lime  yon  maintain 
It.  the  moie  colinronl  and  compact  the  metol  b«(comes. 

Mr.  Krri.v,  K.''..  a'<kid  what  directions  the  plaintifTs'  spcoificution 
K»v«  for  working  tungsten  for  other  purponcs  than  wire  drawing,  and 
witniaw  said  I  hey  could  roll  il  intoBlieets,not  neawsarily  as  a  pivliminjii-y 
to  wire  flmwing  ll  Hald  il  might  ls»  Immmeifd  into  bars,  but  thn 
patjml'f  ilid  not  ^jvir  <lin!elions.  He  ha<l  never  iiamineifd  it  into  bars  ; 
he  l»lie%ed  be  could  hammer  it  working  vci^-  carefully,  but  he  thought 
r.-^lliiig  wai  va.t^y  U'tter  oiid  quieker. 

In  .S-q.t-.ml»r.   I1K)0.  wa«  then-  u  dimcultv  in  producing  a  built-tin 
lu-)((,Hlen  rod  7     I  do  not  know  ;   I  do  ,„>(  know  of  its  (wing  done,  but  if  il 
had  l^<en  tried  i I  would  have  micceeded. 
As  to  the  i.alenl  in  oiie-lion,  »l  wimt  stage  in  the  proress  of  rolling  or 

drawing  do  > ,ay  the  sing  l»,.o,ne«  ductile  ?-  -It  niiiy  he  that  il  is 

ductile  liefon-  you  roll  it  nl  all  ;  I  have  not  Irie.l  that,  but  nn  dii.^lililv 
n;|uinw  a  gn.aler  degn-  of  HtnngMi  and  eohorrnee  than  nonmallea- 
l.ihty,  and  you  p  1  Is.fon.  yoii  can  draw,  the  proe.-»»  iiiny  Ik.  n  gradual  one. 
(l/i  Ihumday  last  ,Mr.  SwiMinivn  wns  it-.exarnii,ed.  In  r.'piv  to  Mr 
Walter,  K.C.  who  anked  what  the  common  tmalnienl  of  metals  to  he 
drawn  into  wir.'  WM  ot  (lie  ilnle  r.f  plaintlfTH'  upeolflofttion.  witniws  Unid 


(he  common  troatmont  was  to  roll  them  hot  till  one  got  .rodg  of  con" 
v^niont  size  to  draw,  and  then  to  draw  them  cold.  They'iievor  drew 
wire  direct  from  an  ingot.  As  regarded  the  ordinary  metals  that  had 
been  treated  by  rolling,  drawing  and  things  of  that  kind,  they  had  all 
been  melted  or  substantially  melted,  and  then  they  were  practically 
solid  and  all  got  into  a  final  density.  From  all  tho  literature  he  knew 
until  the  instructions  that  were  contained  in  that  specification  he  did 
not  know  of  any  coherent  form  of  tungsten.  In  the  treatment  of  the 
powder  which  has  been  carried  up  to  a  thousand  degrees  in  the  manner 
indicated  in  the  specification  it  produced  a  different  physical  condition 
in  the  rod.  A  reduction  of  the  dimensions  of  the  body  took  place — that 
was  to  say,  it  got  smaller  and  the  particles  came  together,  so  that  they 
appeared  to  be  quite  solid.  He  did  not  know  of  any  method  by  which 
tungsten  could  be  obtained  in  a  molten  form  so  that  it  could  be  formed 
into  rods.  In  modem  days  all  the  metals  used  had  been  melted  first. 
Such  experiments  could  not  have  been  carried  out  with  tmigsten  up  to 
tho  date  of  that  siiecification  ;  you  could  not  get  tungsten,  to  start  with, 
into  the  regular  condition.  The  prior  specifications  relied  on  by  defen- 
dants dealing  with  the  treatment  of  othermetals,  afforded  no  instruction 
as  to  the  treatment  of  tungsten. 

His  Lordship  :  Havmg  i-ead  plaintiffs'  specification  from  a  scientific 
point  of  view,  either  as  metallurgist  or  chemist,  do  you  imderstand  that 
it  is  ever  intended  to  refer  to  molten  or  melted  tungsten  at  all  ? — I  read 
it  as  if  the  writer  had  no  idea  of  molten  tungsten  in  his  head  in  writing 
the  specification. 

Does  it  convoy  to  you  as  a  mctalluryi^t  I  hut  hi-  is  disclosing  a  met4ipd 
for  dealing  with  amolten  tungsten  ?--X'i  :  it  cimvi^ys  this  idea,  thatywi 
can  take  a  powder  and  make  it  into  a  suilnii-nt  ly  coherent  and  solid  fojin 
for  working. 

Dr.  Passmore  said  he  gathered  from  plaintiffs'  specification  that  the 
invention  was  essentially  to  make  drawn  wires  of  tungsten,  but  that  the 
coherent  product  obtained  was  also  capable  of  being  haminei'ed  hot.  and. 
in  order  to  check  that,  the  first  experiment  he  made  was  to  satisfy  him- 
self that  the  coherent  product,  as  described  in  the  specification,  was 
heated  to  a  red  heat  and  only  oxidised  to  the  extent  of  blueing  on  the 
surface.  That  was  to  him.  as  a  chemist,  the  most  remai-kable  statement 
of  the  whole  specification.  He  found  that  was  true,  and  that  was  a  great 
novelty  to  him  as  a  chemist,  because  with  the  timgsten  that  he  had 
hitherto— and  he  had  had  a  great  many  samples  of  tungsten— inune- 
diately  on  heating,  long  before  red  heat,  it  oxidised  absolutely  through- 
out, became  rod  hot ;  in  fact,  the  first  spechnen-  of  tungsten  had  even 
oxidised  at  the  warmth  ol  the  hand.  When  he  read  the  statement  that 
tungsten  could  be  heated  to  a  red  heat  and  still  only  blue  upon  the 
surface,  like  steel,  that  was  the  first  thing  that  struck  him  as  a  chemist. 
Having  satisfied  himself  on  that,  then  he  tried  the  effect  of  hammering. 
He  took  a  sheet  of  thin  plate  iron,  put  it  upon  a  sheet  of  asbestos  so  as 
to  make  a  non-conducting  bed  or  anvil,  and  put  a  piece  of  coherent 
tungsten  rod  upon  it.  He  turned  a  blowpipe  flame  upon  it  imtil  it  was 
red  hot,  and  then  ho  took  a  hammer  and  flattened  it  out.  He  obtained 
some  of  the  material  which  was  actually  used  for  the  manufacture  of 
filamc'nt.s.  ■  He  tried  to  work  tantalum  by  the  process  indicated  for 
working  tungsten,  except  that  he  di<l  not  perform  the  first  stage,  make, 
the  tantalum  by  reduction  of  the  oxide.  He  took  the  tantalum  metal 
given  hin>  as  a  powder,  tlien  he  mixed  it  with  an  agglutinant,  shajied  it 
into  a  rod  and  luxated  it  to  1,000  deg.  or  thereabouts,  and  then  he  hung 
it  up  to  try  and  pass  an  electric  current  through  it,  but  he  failed  to  do  it. 
Then  he  tried  to  shape  it  without,  an  agglutinant,  and  he  made  a  rod  in 
that  way  with  the  same  result—  that  he  could  not  pass  a  current  through, 
the  reason  iK'ing  (ho  believed)  that  the  metal  contained  some  oxide.. 
Taking  the  material  described  in  Moissan's  Paper,  he  should  expect  a 
porous  material  as  described.  "  Porous '"  was  an  apt  description,  as 
there  would  be  more  or  less  a  bubbling  mass.  If  we  heated  the  porous 
material  in  the  airit  would  be  oxidised,  and  it  would  fall  to  powder.  Ho 
was  present  at  the  cariying  out  of  the  actual  manufacture,  and  he  also 
made  some  wire  himself. 

GTOss-cxainined,  he  said  he  had  given  evidence  in  the  "  Z  "  lamp  ease 
and  another,  and  he  was  familiar  with  the  manufacture  of  tungsten 
filainents  since  1910  or  1911.  As  far  as  he  recollected,  the  Welsbach 
process  was  for  obtaining  lilnments,  not  rods,  except  that  the  removal 
of  the  carbon  in  the  Welsbnih  process  was  eff(<eted  by  chemical  means. 
He  agreed  that  when  one  had  once  go|  the  Welsbach  inventi<m  for 
osmium  one  could  gel  squirted  filaments  of  any  of  the  metals  melitioned 
(molybdenum,  osmium,  tun.gsten),  assuming  (here  were  no  ehemioal 
ilifliculties  owing  to  differences  in  the  metals.  Prom  a  chemical  point 
of  view,  the  great  difference  between  osmium  and  tungsten  and  molyb- 
denum was  with  reference  to  their  chemical  properties.  One  could  not 
predict  because  this  pi-ocess  worked  with  osmium  that  therefore  it  would 
work  with  timgslen  or  inolybdenuni.  The  chemical  proces..-es  involved 
in  the  baking  of  a  rod  and  of  a  filament  «ere  the  same,  but  there  might 
Ije  mechanical  di(Iereni.eH.  The  s|)eeilieation  only  stated  in  general  terms 
what  was  |)erfeetly  well  known  that  inii-e  tungsten  was  prodiic<>d  by 
reduction  of  the  oxide  with  caihon  or  with  hydrogen  :  one  must  use  pure 
luMgsten  oxide  if  one  wen'  going  lo  obtain  puif  metal.  One  expeetiHl 
(ungston  which  might  contain  traces  of  carbon  and  oxide  of  tungsten. 
The  witness  was  crfws-examined  on  the  construotion  of  the  specification, 
:iiid  iifler  n'examin«tioii  by  .Mr-.  Waller  plaint  ilTs'  case  was  closed. 

Mr.  Wai.tkti  said  that  was  as  far  i-s  il  was  ni'ce.ssarj'  to  carry  the  case 
•  Ml  the  issue,  subject  to  any  (|ueHtions  Hull  might  arise  hereafter.  He 
wanted  lo  pOt  in  the  ailnMssioii  by  defini<hiiilN  (hat,  f<ir  the  purposes  of 
Ihe  action,  "  they  in  the  course  of  (hi'ir  nianufacl im-  of  liingsten  can 
■u\>i<-r<  Ihe  melariii  a  eoju'ivnl  f(.iin  t<i  the  ael  ion  of  IicmI  «liile  il  is  being' 
opi'ialed  ii|ioii  or  manipulated." 
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On  Friday  Mr.  T.  Terrell,  K.C,  opened  defendants'  case,  and  said 
tlio  fair  reading  of  (lio  evidence  was  that  thero  had  never  heen  made  a 
tnngsti'u  rod  of  anything  like  fg  in.  diamelcr. 

Ilis  LoKiisHii'  said  he  was  not  prepared  on  the  evidence  to  say  (hat 
niakini;  tliat  was  not  an  invented  novelty. 

.\Ir.  Terrell  said  they  presented  their  case  on  the  fcotir.g  that  (lo 
paten tee.^  only  pnt  into  practice  a  di.'covcry,  which  discovery  it  was  the 
business  of  the  ordinaiy  n:etal!uri;ist  to  make  in  connectii  n  with  cither 
a  new  alloy  or  a  new  ni  'tal.  That  Ivini',  so,  and  thero  boirg  no  ditlii  iiU  \ 
and  no  suggested  invention  in  carryins  it  into  operation,  there  Ih1\i;j  iiu 
.special  apparatus  necessary  to  do  it,  the  only  invention  could  be  tie  liaie 
application  of  the  discovciy  that  was  al'eged  to  he  made.  That  dif - 
eovei-y  was  the  business  of  the  ordinaiy  metalluigist.  and  was  not 
invention.  The  evidence  of  Mr.  Swinburne  established  that,  given  a 
ehxmk  of  tungsten,  a  metallurgical  engineer,  being  told  to  investigate 
its  properties,  would  as  a  matter  of  ordinaiy  business  try  it  cold  and  tiy 
it  hot  to  find  out  its  properties.  He  might  be  deceived  about  the  tungsten 
but  he  would  find  out  as  part  of  his  business  that  it  was  mal'eable  hot. 
There  was  no  subject  matter  in  the  p.atent,  became  a  so-called  discovery 
could  not  bo  subject  matter,  and  there  was  no  invention  or  pretended 
invention  in  the  application  of  a  discovery.  All  that  was  said  to  flew 
from  the  discovery  was  that  which  flowed  admittedly  from  the  same  fact 
with  other  metals. 

On  Monday  Mr  B.vllantynf.  gave  evidence  for  defendants.  He  said 
before  the  making  of  the  tungsten  filament  lamp  he  was  not  aware  of 
any  u=e  for  tuigsttn  except  in  the  fonn  of  powder.  Of  i-eecnt  years 
other  u^cs  for  metallic  tungsten  than  making  wire  for  globular  bodies 
liad  owe  into  notice.  Tungsten  was  a  fusible  mrtal.  and  in  many  eases 
was  u^ed  as  a  substitute  for  platinum.  In  1904  the  tungsten  wire 
built-u  )  filameit  was  known  to  be  a  success.  Squirted  filaments  were 
made  u  id'>r  a  .Tust  and  Hanaman  patent  of  1 001  and  succeeding  patents. 
f{p  had  a  little  ilifticidty  at  first  in  undei-standing  what  the  point  of  the 
inventor  was  in  the  specification  in  this  present  action.  At  first  he 
unflerstood  it  was  to  get  ductility  by  a  process  of  heating,  but  he  gathered 
afterwards  that  it  was  the  working  of  a  metal  by  melting.  Asked  what 
inaterial  he  understood  to  be  i-eferr'd  to,  he  said  he  understood  it  to  he 
tungsten,  which  was  started  in  the  fonn  of  powder  and  was  converted 
in  to  a  coherent.  He  could  not  say  as  an  actual  fact  that  meltr  d  tungsten 
was  on  the  markc  t,  but  he  believed  it  had  been  n.'^ed  on  the  market  in  a 
form  suitable  for  making  filaments.  He  had  tested  th.e  slugs  which  were 
u'adc  according  to  the  patentees"  preress.  and  found  in  one  test  a  density 
iif  Iti-T  and  in  the  second  of  16-0. 

The  hearing  h,id  not  1  een  ronriudcil  wiirn  we  wcnl   In  lness. 


Nordman  v.  Rayner  &  Stuiges. 

.Judgment  in  this  action,  which  raised  the  (juestien  of  tl'.e  effect  of 
internment  on  a  contract,  was  letcntly  given  liy  Mr.  .Justice  McCard'e. 
Plaintiif  sought  to  recover  damages  for  alleged  breach  of  a  contract  to 
pay  commission.  Jt  appeared  that  in  .July,  1014,  a  contract  was  entered 
into  between  plaintiff  and  defendants  by  which  plaintiff  beean  c  Lrndrn 
agent  for  certain  parts  of  defendants"  shipping  business  and  was  to  le- 
eeive  an  agreed  commission.  The  contract  was  to  he  for  12  months  and 
if  not  then  terminated  in  the  way  provided  it  was  to  run  for  five  years 
eertam  from  the  end  of  the  preliminary  (leriod.  The  contract  was  made 
just  before  the  outbreak  of  the  war.  I'laintiff  was  bom  in  Germany, 
his  wife  was  a  German,  and  he  was  registered  here  as  an  alien  enemy  ; 
in  September,  1014,  he  was  interned.  As  he  was  an  Alsatian,  of  Fiench 
extraction,  with  anti-German  views  he  was  relea.'cd  in  October.  1014. 
It  was  contended  for  defendants  that  the  mere  fact  that  war  had  broken 
out  dissolved  the  contract,  but  the  .Judge  said  he  could  not  accept  that 
contention.  Both  plaintiff  and  defendants  were  resident  in  this  coimtiv, 
the  contract  was  to  Ix-  fulfilled  here,  and  plaintiff  ren'ained  within  the 
jurisdiction  throughout  and  was  entitled  to  the  protecticn  of  British  law. 
Then  it  was  contended  that  even  if  the  outbreak  of  war  did  not  destroy 
the  contract,  yet  the  contract  was  .at  an  end  bccaufc  the  personality  cf 
plaintiff  would  make  it  impossible  for  him  to  carry  out  his  part.  But 
the  contract  was  one  for  several  years.  ,and  any  interference  with  it  likely 
to  be  caused  by  the  outbreak  of  war  was  not,  in  his  opinion,  enough  to 
destroy  the  basis  of  the  contract.  Finally  it  was  argued  that  iilaintifli 
had  lost  his  rights  under  the  contract  owing  to  the  internment,  but  in- 
lemment  was  not  due  to  any  moral  default  of  plaintiff  and  cnuld  not  be 
held  to  have  ojierated  to  destroy  his  civil  rights,  and  in  such  a  contract 
as  that  intrmment  for  a  period  of  one  month  was  not,  in  his  opinion, 
sufficient  to  cause  a  sul-stantial  fnistraticn  of  the  busire^s  engagement. 
A\ithoritica  showed  that  the  interruption  of  business  must  be  serious 
before  the  contract  failed.  H;s  Lordship,  v,ho  rcfeired  to  the  analcgy 
of  the  effect  of  sieki;css  in  master  and  .'^ervant  cafes,  held  that  the  con- 
tract was  still  valid  and  subsistirg.  Theie  had  not  been  any  rescission 
of  the  contract  by  mutual  consent,  and  there  had  heen  wrongi'\d  lepudia- 
tion  by  defendants.  He  accordingly  gave  judgrcent  for  plaintiff,  af.'cs- 
sing  the  damages  oi\  the  principle  of  Faulkner  ;•.  fV.oper. 


A.  P.  Lurdberg  &  Sons  v.  Witting  &  partneis. 

Last  week  a  Divisional  Court  (.lusliics  Hid'ey  and  Avnrv)  hcnnl  an 
apijeal  by  defendants  again.st  a  decision  of  the  judge  at  the  Clerkenwell 
(Vi\mty  f'ourt  in  respect  of  a  disputed  contract  for  180,000  mild  steel 
grub  screws. 

Mr.  FnuTF.sfi'E  (for  appellants)  saiil  the  appeal  arofc  out  of  an  action 
respecting  an  order  for  180,000  screws  .',  in.  long,  i  in.  Whitworth  thread, 
to  be  delivered  by  plaintiffs  to  defendants,  at  the  rate  of  22.('0O  weekly. 
The  action  was  iirought  (o  recover  l"J2.  .'is.. the  price  of  certain  of  tho 
screws.      In  the  court  bclnw  the  il.-frncr  was  lliat  the  scre>vs  wen'  not  in 


accordance  with  the  contract,  and  defendants  contended  ihat  they  were 
entitled  to  regard  them  as  worthless.  There  was  a  countorclaim  for  loss 
of  profits  and  costs  of  stacking  u])  machinery.  The  judge  found  that 
there  was  a  breach  of  contract,  and  that  the  screws  were  not  in  accor- 
dance with  the  sanqile.  But  he  held  that  in  the  circumstances  the  people 
to  whom  the  screws  v,'  r.-  (..  I..-  d.-lixricd  .ImI  not  reject  them  withina 

reasonable  time,  and,  I  Im  IV  hi,.   Ui.v   .i  n:,.- the  full  pnrcha.se  price  of 

the  screws.      He  al>ii  iii-iiii->r,l  il,,-  cnunlrn  lalm. 

;\Ir.  P.M.MER  (for  respondents)  argued  in  favour  of  the  judge's  Hniling. 

The  Court  alhuved  the  appeal,  with  costs,  and  ordered  a  new  triaf. 
Th'-re  was  no  doubt  the  screws  were  to  be  made  to  a  certain  pattern,  and 
that  they  were  not  according  to  that  pattenL  The  f lourt  said  tho  learned 
judge  was  right  in  his  first  finding,  but  was  not  correct  in  the  second. 

H.  K.  Frood  v.  Lanarlishire  Tramways  Co. 

At  Hamilton   last  wn-k  Slu-iitf  Shonnan   d.diveivd  judynient  in   this 
action  for  daniages  arising  out  of  pursuer's  motor  car  colliding  with  an  . 
unlit  tramway  pole  in  the  centre  of  astreetin  Motherwell. 

In  his  judgment,  the  Sheriff'  stated  that  the  poles  were  in  the  centre  of 
of  the  roadway  by  the  authority  of  Parliament.  They  were  no  more  a 
legal  obstruction  than  were  the  houses  in  the  street  or  the  kerbs  in  the 
footway,  and  defenders  had  no  duty  to  the  public  imposed  on  them  to 
give  warning  of  the  existence  of  the  poles.  As  to  the  pursuers  further 
contention  that  it  was  the  duty  of  the  defender's  to  take  special  measures 
to  obviate  difficulties  under  the  lighting  restrictions  by  painting  tic 
poles  white,  his  Lordship  stated  that  that  alto  was  negatived.  liefen- 
d»rs"  argument  was  conclusive  that  the  pursuer,  being  one  of  the  )nihlie. 
had  no  title  to  foimd  on  claiL'^c  1.3  of  defenders"  Order  of  1003  an  obliga- 
tion tolight  all  centre  poles  in  the  street  in  which  the  accident  occurred. 
That  clause  was.  described  as  containing  certain  provisions  for  the 
protection  of  the  Provost,  Magistrates  and  Councillors  of  the  burgh  of 
Motherwell.  Being  in  a  private  Act,  it  embodied  a  contract  between  the 
two  parties  to  it,  and  no  one  eUe  could  enforce  that  contract.  On  the 
question  of  deficient  lighting  the  lighting  authoiity  was  responsible — 
viz.,  the  burgh  authorities.  Therefore,  he  found  that  pursuer's  aver- 
ments were  irrelevant,  and  insufficient  to  support  the  conclusions  of  the 
writ,  and  dismissed  the  action,  with  expenses. 

Re  Edison  Swan  Electric  Co.  (Ltd.)-  On  Tuesday  Mr.  .Justice 
Neville  gr;>iil"d  the  petition  of  the  company  for  sanction  to  special 
resolutions  altering  the  objects  of  the  company. 

Mr.  .fENKfNS.  K.C.  (for  the  petitioners),  said  that  his  clients  had  very 
large  and  complete  plant  and  they  desired  to  extenil  their  powers  by 
entering  into  arrangements  with  the  Goveinmrnt  and  municipal  and 
other  authorities,  and  doing  any  enginecriirj  h'mI,,  iliat  was  s\ibniittc'(l 
to  them.  They  also  desired  powers  to  acinm  n  iicpits  for  inventions 
ivlating  to  mechanical  engineering,  ehfnii.;i|  (  hviim  ■ring,  chemistry,  and 
aivthingfif  ii  like  chav.i"ti-r  in  a  llition  tn  thiindei'trical  patents. 


EDUCATIONAL. 


City  and  Guilds  of  London  Institute.— The  report  on  t  lie  work  of  t  he 

(ie])artnient  fur  the  I91.")-I0  session  has  been  issued. 

The  work  of  the  technolngy  dcjiartnient  is  stated  to  have  been  car  ied 
on  with  some  difficulty  during  the  past  year.  Half  of  the  office  staff  has 
joined  the  Army,  and  Mr.  KilUn-  (secretary  to  the  Technology  Com- 
mittee) is  serving  in  the  Army  in  France.  The  number  of  classes  regis- 
tered  in  technological  subjects  was  3.061.  against  4.90.5  in  1014-1.')  .and 
.5,040  in  101314  :  the  number  of  students  in  attendance  was  3,5,203 
(.55,09()  and  47,0.50) ;  the  number  of  candidates  presented  for  examina- 
tion was  8..508  (23,110  and  15,fi-23):  and  the  number  of  passes  was  5,230 
(14,570  and  0.8()0)  respectively.  Many  students  after  commencing  their 
studies  were  unable  to  contiiiuc  their  full  time.  Recognition  is  due  to 
the  authorities  and  teachers  of  technical  schools  for  the  snceessfid  efforts 
which  they  have  made  to  cany  on  the  work  of  their  classes  uninter- 
ruptedly, notwithstanding  the  ab-eenceofmerabors  of  their  staffs  on  active 
.service,"  and  many  other  difficulties  due  to  the  war.  Valuable  hell)  has 
been  given  to  the  Ministiy  of  Munitions  by  the  technical  schools  in 
general,  either  by  din-ctly  manufacturing  articles  and  gauges  for  mimi- 
tions  of  waror  by  undertaking  special  work  and  training  men  in  it. 

Examinnlhiix. — Tn  spite  of  war  conditions,  the  examinations  were  . 
conducted  throughout  the  countiy.  For  the  first  time  in  its  histoiy  the 
examinations  of  the  Institute  were  this  year  held  on  foreign  .soil.  12 
candidates  being,  examined  in  telegraphy  .and  three  in  telephony  at 
Havre,  tmder  the  supervision  of  Capt.  G.  T.  W.  Olver,  R.E..  O.C.  Signal.*. 
It  is  also  worthy  of  note  that  a  candidate  in  telegraphy  was  examined  on 
board  H.M.S.  "  Queei  Mary."  under  the  suiwrvision  of  tho  late  Lieut.- 
Coniman<ler  1?.  L.  Clayton,  who  lost  his  life  sub-equei\tly  in  the  naval 
battle  of  May  31,  The  candidate  himself  had  been  invalided  home 
before  the  action  took  place.  The  number  of  subjects  in  which  exami- 
nations were  held  was  one  less  than  last  year;  further,  the  pi-oportion 
of  subjects  in  which  one  or  other  grade  of  examination  was  not  held 
owing  to  the  small  number  of  entries  was  larger  than  usual.  In 
all  of  the  chief  industries — textiles,  engineering,  whether  mechan- 
ical, electrical  or  sti'uctural,  t(^legraphy  and  telephony,  eaipenlry 
and  joinei-y,  plumbers'  work,  &e.  — .  there  was  almost  without 
exception  a  more  or  less  uniform  in  decrease  the  number  of  can- 
<lidates.  The  nmnber  of  candidates  in  the  I'nited  Kin,gdoni  for 
grades  I.  and  II.  was  r.lll  per  cent.,  but  for  the  final  exan\inat  ions  only 

43  per  cent,  of  those  for  the  same  examinations  in  1015.     Tho  pei ntage 

deciva-e  in  the  number  of  older  <anilidates  was  thus,  as  mii:ht  have  been 
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expactcd,  greater  tha-j  in  the  oa*  of  those  entering  for  the  lower  grades, 
and  the  total  nunibor  of  fiaal  candidates  was  but  litt!e  over  14  per  cent, 
of  tho.se  o.itering  for  all  grades.  The  perceatage  of  successful  candidates 
was  61-5,  against  63-2  in  1915.  In  many  individual  subjects  and  grades 
the  numbers  examined  were  so  small  that  no  goneral  conclusions  can  be 
drawn  from  the  percentage  results.  Although  not  uniformly  the  case,  it 
may  be  said  that  the  falling  off  in  the  qua'ity  of  the  work  done  has  bee:i 
more  marked  in  the  grade  I.  than  in  the  fina'  papers.  It  would  appear 
that  there  ha;  bee.i  more  difficulty  in  maintaining  under  present  condi- 
t  ions  the  regular  attendances  and  habits  of  study  of  the  younger  than  of 
the  older  students.  In  one  or  two  subjects  the  examiners"  reports  state 
that  there  is  evidence  of  some  disorganisation  of  the  teaching.  The 
percentage  reduction  in  the  numbers  of  candidates  is  greater  in  Scotland 
than  in  England  and  Wales,  and  in  the  numbers  both  of  students  and  of 
candidates  is  least  marked  in  Ireland.  The  centre  that  presented  the 
largest  nvunber  of  candidates^238  in  all,  of  whom  1G3  were  successful — 
was  th?  Municipal  School  of  Technology,  Manchester.  It  is  followed 
closely  by  the  JIunicipal  Technical  Schools  of  Bolton  and  Binningham 
with  229  (142  succe.ssful)  and  228  (130  successful)  candidates  respectively. 
From  the  whole  of  the  schools  under  the  authority  of  the  London  Coimty 
Council,  the  total  number  of  candidates  presented  was  232,  of  whom  172 
were  successful. 

During  the  past  .session  the  institute  has  again  held  its  examination  in 
India  and  the  Overseas  Dominions — New  Zealand,  South  Africa  and 
.Malta  having  each  contributed  their  contingent  of  candidates.  The 
examinations  were  held  at  two  new  centres  in  India — -at  C'awnpore  and 
at  the  Amar  Singh  Technical  Institute  at  Srinagar,  in  Kashmir.  Candi- 
tUtes  from  the  Victoria  Jubilee  Technical  Institute,  Bombav,  were 
i!ucces.sful  in  winning  three  medals.  Owing  to  the  greater  number  of 
candidates  at  Bombay  and  in  New  Zealand,  the  total  number  in  India 
a~.d  the  Overseas  Dominions  increase!  from  634  to  724. 

For  tlK>  special  examination  in  magnetism  and  eloctricity,  which  the 
Institute  holds  by  arrangement  with  the  Postmaster-General,  only  385 
randi<iates  presented  themselves,  against  664  last  year.  Seventy  candi- 
date.s  pissed  in  th"  fir.st  class  and  113  in  the  .second  class.  In  four  ca.ses 
the  candidates  were  successful  in  obtaining  over  95  per  cent,  of  th?  full 
marks. 

Witli  the  inclusion  of  the  candidates  from  India  and  other  parts  of  the 
British  Empire,  the  candidates  for  teachers'  certificates,  and  also  those 
for  the  special  eximinations  in  magnetism  and  electricity  and  in  cookery 
the  total  number  examined  by  the  department  in  the  session  1915-16  was 
10,184,  compared  with  18,.327  in  the  preceding  session. 

Some  suggestions  and  criticisms  having  Ijecn  made  in  regard  to  the 
syllabus  in  electric  wircmcn's  work,  a  conference  was  arranged  between 
.VIr.  W.  R.  Rawlingsand  Mr.  W.  Ellord  Styles,  representing  the  Electrical 
Contractors"  Association,  and  Prof.  T.  Mather,  F.R,S.,and  Mr.  Hawkins, 
reprenenting  the  Institute,  as  the  outcome  of  which  a  revised  syllabus 
under  the  modified  title  of  "  Electrical  Installation  Work"  has  been 
adopted  and  now  appears  in  the  programme  for  the  next  session. 

'I"he  programme  for  the  session  1916-1917  was  issued  through  Mr.  ,Iohn 
Murray  in  .July  last.  It  contains  syllabuses  and  regulations  with  resp<>ct 
to  the  Institute's  examinations  and  the  registration  of  classes,  a  list  of 
teKthers  registered  by  the  Institute  as  qualified  teachers  in  technology 
and  the  prize.)  and  medals  oflore<i  on  the  results  of  the  examinations  by 
the  Livery  Companies,  the  Institute,  and  other  bodies.  No  new  subjects 
•  if  examinations  have  ticen  included. 

In  view  of  the  .shortage  of  pijKT  and  the  requirement  Ihit  all  forms  of 
exfiendilure  should  as  far  as  possible  Iw  curtailed,  the  questions  set  at 
lh  ;  examinations  of  1916  are  not  reprinted  as  an  ap[K-ndix  to  tlie  reijort, 
and  for  the  same  reasons  the  publication  in  extenso  of  extracts  from  the 
ixiniiiiors'  reports  on  tho  examinations  in  individual  subjects  has  been 
suspended.  'I'ho  importance  of  clear  sketches  of  apparatus  or  machine 
details,  whether  the  subject  be  coal-tar  distillation,  electro-metallurgy, 
iron  and  mIi-cI  shipbuilders'  work  or  calico  and  linen  printing,  needs  to  be 
crnphaHised,  and  continual  exercises  in  freehand  sketching  or  scale 
drawing,  according  to  tho  circumstances  of  tho  case,  should  be  insisted 
ii[K)n  by  ti'nchers  ;  facility  in  this  art  will  prove  of  quite  as  much  value  to 
the  student  as  a  moans  of  saving  time  in  his  future  practical  work  as  in 
tlu)  nxnminntion  room.  The  verification  of  answers  by  common-sense 
iiiethr>ds  should  also  be  inculcated.  "  It  may  be  doubted  (says  the 
r<|Kirt)  whether  even  now  the  nation  in  goneral  is  ftlive  to  the  fiill  im- 
)K)rtance  which  the  technical  instruction  of  its  artisans  will  have  in  tho 
ncAr  (ulure  when  it  is  to  1)0  hoiK-d  that  war  ccuiditions  will  hav  ^  passed 
away.  .Much  has  Ix-en  said  and  written  by  way  of  forecast  of  the  keen 
industrial  HlruKgle  thai  will  begin  nis.n  the  eoneliision  of  war,  and  at  the 
(ir.-«-nt  tim<'  in  certain  trades  there  are  signs  of  an  awakening  of  greater 
inleresl  on  th:  pirt  of  masters  and  trade  bodies  in  tho  training  of  their 
upprcnliceN.  A  vague  opinion  that  all  is  not  well  with  the  tecluiical 
1  mining  of  our  working  population  is  no  doubt  widely  held,  but  much 
more  IS  necessary,  and  the  time  f.ir  iner<^  discussion  of  I  lie  prf.bli-m  is  past . 
H|i*»king  generally,  einploynrs  must  chingo  their  ntlitiide  Inwards  le<li. 
meal  iMining,  «o  lh  ,1  those  who  foster  the  e<l»cation  of  their  younger 
fmploy/-«  should  lM-..,me  the  great  majority  instea<l  of  tho  minority  and 
HO  (hat  «lle,idan.e  nt  eontinunli<,n  dehools  and  day  schools,  or  if  t"liis  be 
loo  mii.h  toexp.Nt.  at  |,.,.Ht  ol  eyening  technical  classes,  should  be.ome 
I  he  rule.  Nothing  short  of  a  strong  nnllonal  movement  in  this  direction 
.an  prove  ad.rpi.ile  I.,  meet  th.-  reqnir.-ments  of  the  case.  What  has 
(-■.-n  sai.l  ab.,ve  is  siifll.ient  to  show  thai  there  is  need  f„r  r.form  in  the 
primary  sch..ol,  in  lh..  secondary  sch..ol,  in  the  technical  seh.u.l  and  in  the 
unlverslly.  Mot  with  n  view  l.>  liirning  men  into  iniichineH.  but  1..  provide 
llo'in  wilh  the  raw  nmlerinl  of  |iii.,wli  .li/c  ui.i.li  line  n.  r.,|  for  inli-l 
|i-i  liial  di'vel.ipnieiil.  " 
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The  tollowins  abstract  from  some  ol  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mbwborn.  Ellis  &  Pryor.  Chartered  Patent  Agents, 
70  and  72.  Chancery-lane,  London.  W.C. 

Whenever  the  date  applied  tor  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  iormer  is  given  in  brackets  alter  the  title. 

1915  Specifications. 

14.111  ZoELLY.     Electromagnetic  power-transmission  gearing.    (6/10/14.) 

14,742  Marr.    Telephone  exchange  and  like  plugs.     (19/4/16.) 

15,448  B.T.-H.  Co.    (G.E.Co.)    Circuit  connections  of  electron  discharge  apparatu?. 

Relates  to  acircuit  arrangement  for  an  electron  discharge  device  or  the  like  having 
therein  a  filamentary  cathode  and  a  co-operating  anode,  in  which  a  source  of  alter- 
nating potential  is  applied  to  said  cathode  for  heating  it  to  incandescence,  and  the 
external  connections  between  said  cathode  and  anode  are  so  arranged  that  the 
average  potential  difference  between  cathode  and  anode  at  any  instant  is  independent 
of  the  potential  applied  to  the  cathode  tor  heating  purposes. 

15,579  Mellersh-Jackson.    (Western  Union  Telegraph  Co.)    Telegraph  apparatus. 

15,762  Langdon-Davies.  Soames  &  Naamlooze  Vennoctschap  de  Nederlandsche 
Thermo-Telephoon  Maatschappij.     Electrically-controlled  clutches. 

16,058  Marks.    (Bancken).    Lightning  arresters. 

16,290  Pordes.     Portable  electric  battery  lamps. 

16,854  Walker.     Dynamo-electric  machines  of  the  commutator  type. 

Relates  to  a  dynamo-electric  machine  provided  with  two  commutators  and  having 
brushes  of  the  same  polarity  divided  into  two  parts — namely,  a  forward  part  and  a 
backward  part — distributed  on  the  two  commutators,  the  forward  part  of  the  brushes 
being  so  connected  to  the  commutating  pole  winding  or  apparatus  controlling  the 
excitation  of  the  commutating  pole  that  the  current  collected  by  the  forward  part 
strengthens  the  commutating  pole,  and  in  so  doing  tends  to  equalise  the  currents 
collected  from  the  two  commutators. 

17,060  FiLDES.     Connection  between  electric  incandescent  lamps  and  holders. 

17.128  B.T.-H.  Co.     (G.E.Co.)     Electrically-driven  vehicles. 

17,166  Campbell.     Electric  regulating  systems. 

17,570  Parsons  &  Ball.    Reversible  electric  step-by-step  ratchet  mechanism. 

1916  Specifications. 

358  Wricley.  Electric  lighting  system  or  circuits.  (3/1/16.)  101,983. 
2,242  Williams  Si  Williams.  Telephonic  receiver.  (15/2/16.)  101,996. 
2,328  DusHMAN.     Electric  discharge  vacuum  tubes.     (20,'2/15)     100,104. 

An  electrical  discharge  device  comprising  an  enclosing  en velooe  evacuated  so  highly 
that  evidences  of  positive  ionisation  are  substantially  absent  even  at  very  high 
voltages,  said  envelope  containing  a  cathode  adapted  to  operate  at  incandescence 
and  an  anode  the  parts  of  which  are  arranged  substantially  symmetrically  with 
respect  to  the  cathode. 
2,552  Railing  &  Angold,  Miners' electric  hand  lamps.  (21/2/16.)  102,001. 
2,584  Wrighton.     Electric  furnace.     (19,'2/15.)     190,093. 

4,752  Donovan.    Combined  electric  lamp-holders  and  switches.     (31,'3/16.)     102,012. 
6,260  Collie.    Troughing  or  trays  for  electric  conductors,  conduits,  pipes  and  the  like. 

(2/5/16.)    102,015. 
7,275  Erichsen.    Electric  heating  apparatus.    (22/5/16.)    102,020. 
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Note.— 7A«  undermentioned  Applications  {except  those  marked  t)  are  not  open  la 
public  inspection  until  alter  acceptance  ol  Complete  Specifications.  Those  marked  •  art 
open  to  inspection  12  months  alter  the  date  attached  to  them,  il  they  have  not  been  published 
previtusly  in  the  ordinary  course.  Names  within  parentheses  are  those  ol  communicators 
ol  inventions.  When  complete  Speciflcatlon  accompanies  application  an  asterisk  is  afinid, 
November  9, 1916. 
16,041  Green.    Elec.  signalling. 

16.065  Fowler  &  Benjamin  Electric  (Ltd.)    Supporting  elec,  lamps, 
16,067  Clapp  &  Simpson.     Incandescent  elec.  lamps. 
16,077  Canadian-American    Machinery    Co.    (Toronto   Tyoe   Foundry   Co.)    EleC 

portable  grinding  attachment  for  lathes,  &c. 
16090  PuGH.    Elec, operatedstrikingdevice  for  clocks. 

November  10, 1916. 
16,106  Ellefsen  &  Electric  Control  (Ltd.)    Dashpot  retarding  and  time-limit  de- 
vices. 

16.144  Cooke.    Magneto  elec. machines, 

16.145  Cooke.     Elec.  contact  breakers. 
16.155  Boulton,     Ignition  magnetos. 

16,157  British  Westinghocse  Elec.  &  Mr<i.  Co,    Mechanical  arrangement  to  make 

elec,  meters  differential 
16,159  PuLLiNGER  &  Beardmore,    Securingsparkin r  plugs. 
16,170, 16,171  ScouLER,    Manufacturcofelec.  lampcapsor  bases. and  apparatusfor. 

November  11,  1916. 
16,175  Hayes.    Sparking  plugs. 

16.201  Cooke.    Armaturesofmagnetoelec. machines. 

16.202  Cooke.     Elec.  contact  breakers. 
16,206  Lump,     Elec,  heating  appliances. 

November  13,  1916. 
16.215  Clark,  Longford  h  Sphinx  Mfg,  Co,    Sp.arkine  plugs, 
16,248  Sec,  Clercet,  Bein  &CiE,    Sparking  plugs.     (13. 11/15,  Fr.ince.) 
16,250  B.T.-H.  Co.     (G.E.Co.)    Motor  speed  control  regulation. 

November  14,  1916. 
16.272  Leitnrr.     Elec,  regulators.  Ic, 
16.284  AcKERY,     Elec.  connections  and  terminals. 
16,291  Beromann  &  IgraHic  Elec.  Co.     Reversing  switch. 
16,294  AsTLEY.    Packing  bolces  for  lamp  bulbs. 
16,308  Lawton.    Secondary  batteries. 

November  15,  1916. 
16.332  COX  &  Elbc.  Ignition  Co.    Contact  br«,->kers  of  magnetos. 
16,348  Roberts.     Elec.  wire  gas  lighting  appliances, 
16,359  &  16,360  Crawford.  Preston  &  Sanders.     Elec.  contacts,  &c. 
16.370  Bruce.    Telegraphy, 
16,377  Chadburn,    Ships' telegraphs. 
16,382  Clothier  8c  Reyrollb.     Elec  swilchgear. 

November  16,  1916, 
16,395  Stodib,     Bloc,  furnaces. 
16,393  Burney.     Elec.  heaters. 
I6,'113  Rii/OROSR,     Switchboards. 

16,423  MENRV&  Hermann.    Sparking  plugs,    (2/12/lB,  France.) 
16,427  B.T,-H.  Co.  (C.E,  Co.)     Eloc.arc  dovlc«s. 

16,434  Bakbr,  &  MAcKBN,'iB,  Holland  &  WastiNdHODSE,  &c.,  Co,      Signallfng   fcy 
oloc,  lamps. 

16.452  BiooBii  Butt.    Mercury  breaks  or  interrupters. 

16.453  MbllbrSH.    (Bnruch    Eltc.    C>3ntroller   Corpn.)    Protective   device;    for   elec, 

circuits, 
16,457  Dixoii.    RcdoCtors  for  subm.irlne  telegraphy, 
November  17,  1916, 
16,401   Jambs,    Attaohment  for  trolley  poles  ol  olea.  cars. 
16.492  kuNOMAN,    Spark  gaps. 

16,494  Athrrtok  4  JONB3,     Intermittently  illuminated  Bluns. 
16,512,  16,513  &  16,514  Mason.     Ignition  dynamos,    (19/6/15,  U,S.> 
I(i,,m;i  Lohdoh  Einc.  SiirrLY  C<'RPH.    Kurnncos, 
16.518  Mason,    Ipnitlon  dynamos,    (19/6/16,  U,S,) 
16,521   BiRKBBCK,    (Thierry,)    Sparking  plug,!. 
I'iMh  Oir>ii*M.    MIners'elec,  lia'etyliimp.i. 
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COMMERCIAL    TOPICS. 


Til    B    r        nf      I 'lougli   the   number   of   bills   and   provisional 
ine  parliament-    ,,^^jg,.j,  ^j  ^^j^jp,,  ^Q^ipg  jj^j,  ^,pp,j  ^-^.^^^  f^j.  ^j^^ 

1917  S  '^''  .'■'cssion  of  Parliament  is  only  a  smaU  per- 

centage of  the  usual  number,  yet  there  is  a  sub- 
stantial increase  over  the  past  session.  Naturally,  the  war  over- 
shadows ever_\-thing  else  at  present,  and  new  electricity  supply 
schemes  or  other  works  of  public  utility  which  might  arouse  publij 
controversy  have  had  to  lie  postponed.  Notwithstanding  the  re- 
strictions upon  capital  expenditure  notices  of  eleven  provisional 
electric  lighting  orders  have  been  given,  and  there  are  five  bills  in 
which  electric  supply  or  traction  powers  are  sought.  In  many  of 
these  cases  the  laudable  intention  is  to  be  ready  with  schemes  im- 
mediately the  war  is  over,  but  in  some  instances  extension  orders 
are  being  sought  with  the  sanction  of  the  Board  of  Trade.  One  of 
the  most  interesting  projects  is  that  of  the  Electrical  Distribution  of 
Yorkshire,  whicli  is  seeking  jMwers  of  supply  in  a  number  of  districts 
in  Yorkshire.  The  company  is  a  subsidiary  undertaking  of  the 
Yorkshire  Electric  Power  Co.,  and  the  present  applications  are  being 
made  in  consequence  of  the  rejection  of  the  Yorkshire  Electric  Power 
Bill  in  the  1914  session.  Another  interesting  .scheme  is  that  of  the 
Sheffield  Corporation  which  desires  to  have  authority  to  acquire  land 
for  erecting  another  electric  generating  station,  to  extend  the  limits 
of  the  supply  of  electricity  and  water,  &c.  The  demand  for 
electric  current  for  power  purposes  has  been  increasing  by  leaps  and 
boimds  in  Sheffield,  and  the  able  and  progressive  manager  of  the 
municipal  electric  supply  department  wants  to  be  in  a  position  to 
meet  all  future  requirements.  Ashtf  n-under-Lynie  Corporation  de- 
sires to  purchase  the  local  tramways  ;  Blackpool  Corporation  seeks 
to  extend  their  electric  supply,  gas  and  other  powers  ;  the  Notting- 
hamshire and  Derbyshire  Tramways  Co.  is  applying  for  sanction 
to  then-  purchase  of  the  Ilkeston  Corporation  tramways  ;  and  the 
West  Kent  Electric  Co.  is  yrcmoting  a  bill  to  amend  its  capital 
powers,  &c.  An  interesting  sign,  is  that  some  four  or  five  provincial 
and  Urban  Councils  are  anxious  to  obtain  authority  to  run  motor 
omnibuses.  There  are  no  new  electric  railway  or  tramway  schemes. 
The  South-Eastern  and.  Chatham  companies  are  again  promoting  a 
bill  to  facilitate  the  strengthening  of  thetharing  Cross  bridge,and  the 
Port  of  London  Authority  are  asking  for  pL.wers  to  enlarge  the  Old 
Shadwell  Basin  and  to  extend  and  improve  the  West  India  Deck;;, 
also  to  make  dry  dock  near  the  South  Dock  Basin  and  a  new  cut 
between  the  South  Deck  and  Millwall  Inner  Dock. 


Conlrcl  of 


The  Minister  of  Munilitns  hao  made  an  Order 


Copper  Supplies.    '  'f "  "\^  J?""-'"'"  °^  ^^^  ^^"^"^  ^'^ '"''-'''  P'"" 
*^*^  "^  vide  s  r.s  follows  :— 

(1)  No  p.^rsiiu  shall  as  from  the  dale  hereof  buy,  sell,  or,  except  for 
tlio  purpose  of  carrying  out  a  contract  in  writing  exi.sting  prior  to  such 
(late,  enter  into  any  tran.saction  or  negotiation  in  relation  to  the  sale  or 
purchase  of  copix-r  of  any  class  whether  wrought  or  unwniULjIit  situat  cd 
outside  the  United  Kingdom  unless  such  person  is  authorised  l>y  a  .special 
permit  from  the  Minister  of  Munitions  to  purohafe  or  sell  the  same. 

(2)  All  persons  shall,  except  as  below  menticincil,  not  liil<>r  than  the 
Kith  day  of  Dec,  19111.  send  in  to  the  Director  of  M»l.-ri:ils,  .Arniiiinent 


Buildings,  Wliitehill-place,  London,  S.W.,  returns  of :— ;«)  All  un- 
wTought  copper  at  the  date  hereof  held  by  them  in  stock  or  otherwis  o 
under  their  control  ;  (b)  all  unwrought  copper  due  at  the  date  hereof 
f  ^r  future  dolivary  to  them  ;  (c)  all  contraots  existing  at  date  hereof  for 
si!o  to  or  purchase  by  them  of  unwrought  copper. 

Nitwithstinding  the  above,  no  return  is  required  from  (1)  any  mmu- 
faoturer  or  smelter  of  stock  in  hxnd  or  due  for  future  delivery  for  the  sole 
pjrp33c  of  miuufacture  or  smolting  at  his  works  ;  (2)  any  person  whoso 
total  stock  in  hand  and  due  for  future  delivery  doe?  not  exceed  two  tons. 
Applications  forspooialpermitsmay  be  made  totho  Director  of  Materials. 

The  Minister  of  Munitions  has  made  a  further  Order  prohibiting  the 
use  of  copper,  whether  wrought  or  unwrought,  in  any  kind  of  manufac- 
ture except  for  the  purpose  of  a  contract  or  orders  for  the  time  being  in 
existence  certified  to  be  within  Classes  "  A  "  or  "  B  "'  of  circular  L.33  of 
31.st  March,  1916,  as  to  control  of  output.  The  Order  of  the  Minister  of 
Munitions  of  Nov.  fi,  1916,relating  to  the  manufacture  of  copper  wire  and 
cable  containing  copper  is  cancelled. 

Applications  in  reference  to  this  order  should  be  addressed  to  the 
Ministry  of  Munitions  (Priority  Branch),  l,Caxton-st.,  Wcstminster.S.W. 

The  Ministry  of  Munitions  have  appointed  Mr.  Cecil  Budd  (Messrs. 
Vivian  Younger  &  fio.)  and  Mr.  R.  Rucker  (Messrs.  Henry  Rodgere,  Sons 
&  tlo.)  as  a  committee  to  advise  the  Ministry  on  the  purchase  and  dis- 
tribution of  copper.  Mr.  Stroud,  of  Mi-ssrs.  Charles  Tennant  &.  Co.,  will 
act  as  secretarv  to  the  committee. 


Pn<.mv  ProhoHv  ^"  '"^  lecture  on  "  The  Public  Trustee  and  the 
in  r^o.  c.uoin  ^ar,"  Mr.  C.  J.  Stewart  stated  that  recent  re- 
in Great  Britain.    ,  ,        .  i.    .    ,     .,  „„     •„•         r 

turns  showed  that  about  32  mulion.s  of  enemy 

capital  was  in  British  companie.'j  ;  there  was  about  71  millions  of 
pro])erty  in  this  country  held  and  managed  on  behalf  of  the  enemy, 
and  about  19  millions  of  debts  over  £.50  and  bank  balances  were  also 
due  to  them,  making  a  total  of  £122,000,000. 

It  was  most  important  that  persons  having  any  claim  against  the 
enemj',  or  any  property  in  enemy  countries,  should  register  it.  They  had 
received  30,000  claims,  and  thoj-  were  coming  in  at  the  rate  of  about  1.50 
a  elay.  Having  given  particulars  of  the  position  of  the  German  banks,  he 
said  that  each  of  the  banks  held  large  blocks  of  securities  on  behalf  of 
enemy  customers  or  its  own  head  office  or  foreign  branches — the  value  of 
such  securities  held  bj'  the  three  Cerman  banks  being  roughly  £20,000,00(1. 
It  had  hitherto  been  found  impossible  to  determine  whether  any  particu- 
lar part  of  the  securities  held  on  account  of  the  head  offices  and  foreign 
branches  did,  in  fact,  belong  to  the  banks,  but  it  was  known  that  the  great 
bulk  of  those  securities,  if  not  the  whole,  was  really  the  property  of  the 
banks.  All  securities  were  now  about  to  be  vested  in  the  Public  Trustee 
by  orders  to  be  made  by  ihe  Board  of  Trad^.  After  the  securities  had 
bscoma  vested  it  would  then  he  open  to  creditors  of  a  particular  enemy 
customer,  for  wlio.sc  account  any  of  the  securities  were  hald,  to  apply  to 
the  C'ourt  for  directions  for  the  sale  of  securities  and  payment  of  the  d?bts 
owing  by  such  customer  to  British  subjects. 

.With  regaid  to  the  sale  of  businesses  or  shares  to  persons  of  British 
nationality,  Mr.  .Stewart  said  that  the  monej's  would  not  find  their  way  to 
enemy  countries  if,  by  the  exercise  of  the  powers  he  possessed,  he  could 
prevent  them,  until  they  were  satisfied  as  to  what  the  enemy  proposed  as 
regards  the  largo  claims  wo  had  against  them.  There  had  been  223  orelers 
with  a  view  to  sale  since  April.  Eighty-five  per  cent,  of  the  enemy  com- 
panies were  very  good  paying  concerns,  cleverly  managed,  and  in  one 
case  £5  shares  realised  £8  each. 


Excess  Profits 


The  "London  Oazette"  for  December  8th  con- 
_        _^    ■  •  nc      tiii"^  further  decisions  given  by  the  Board  of 
*  .     Rpferecs  in   appeals  under  the  excess  profits 

duty  provisions  of  the  Finance  (No.  2)  Act,  191.5. 

In  the  case  of  the  manufacture  of  explosives,  the  Board  has  raised  the 

statutory  percentage  to  8  per  cent,  for  companies  and  to  9  per  cent,  for 

private  firms. 
In  the  case  of  tramways  in  New  Zealand  (on  the  application  of  the 

Auckland   Electric  Tramways   Co.,   Ltd.),  the  .statutory   iwrcentago  is 

increased  to  7.5  per  cent,  for  companies  ar.d  other  corporate  bedies,  and 

S.'.  per  cent,  for  private  firms. 


niie  Traele  Commissioner  for  N.S.W.  in  tho 
U.S.A.  (Mr.  Melson)  reports  tliat  during  the  last 
three  years  the  Australian  trade  with  America. 

has   increased    over   liOO    per  cent.,  or,  in  money  value,  by   about 

£9.000,000. 


Australian  Trade 
with  the  U.S.A. 
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IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  Dec.  i,  1916,  to  Dec.  8.  191P. 

IMPORTS. 

London.— t'.S./J..-  Wire  and  cable,  £2.497  :  elec.  rr.achinerv,  £2,864 ;  carbon  candle.<i. 
£40;  unenjiroerated. £8,190.  Holland:  Elec.  glow  lamps, £2,034;  e!ec. machinery,  £90  ; 
unenuhie"ratedr£940.-  Javan:  Uneninheratcd,  £6,005.-  Smyarrfonrf.-- Carbon  cairdler, 
£164;  elec.  machinery.  £107  ;  unenumerated,  £330.  Frar.ee:  Glow  lamps,  £15  ;  un- 
numerated,  £103.    Canada:   Unenumerated,  £435.    Sweden:  Unenumerated.  £'.,539. 

EXPORTS. 

To  AusTRAiJiSiA.— j4ttci(a«rf.-  Unenumeraled,  £388.  Melbourne:  Unenumcra'cd, 
£1,601.  Sydney:  Elec.  machinery.  £686;  telephone  material,  £625;  elec.  lamps, 
6,375  n.o.;  unenumerated,  £533.  (feWKftoi.- Unenumerated,  £327.  Lyttelton:  Elec. 
machinery.  £98;  unenumerated.  £211.  Adelaide:  Unenumerated.  £122.  Chriskhurch: 
Unenumerated, £97.  B/-;5<!rfl«e.- E!ec.  machinery,  £100;  telephone  material.  £63;  un- 
enutnerated.  £20.  Dunedi'X :  Elec.  lamps,  1,9C0  n.o.  Napkr:  Wire  and  cable.  £40; 
oiwnumerated.  £20.  Perth:  Unenumerated.  £20.  Fresmamie:  Unenumerated,  £37. 
ll'ap^aBu/.-   Elec.  machinery.  £102. 

Africa. — Durban:  Unenumerated.  £462.  Cape  Town:  Elec.  machinery,  £152; 
uneriumerated .  £197.  Port  Elizabeth:  Uhentimerated."  £103.  Fast  London:  Elec. 
machinery.  £51 ;  unenumerated,  £14.  Beira:  -Elec.  machinery.  £414.  Quilitnane : 
Uoer.unr.erated.ElQ. 

GlB.^ALTAR. — Unenumerated,  £10. 

BoY^.—Alexandria :  Unenumerated,  £29.    Port  Said':  Unenumerated,  £42. 

Spain. — Barcelona:  Unenum.erated.£376.  -  -  ■    " 

PosTtscAL,— ii56rn  .■  Telephcne.materiaL  £50. 

Inpia.  Ceyloi:,  Ijido-Chiija  and  Straits  Settlements.— BomAjy .-  Wire  and  cable. 
£203  ;  elec.  limps.  3;378  n.o. ;  unenumerated.  £357.  CalcuHo :  E!ec.  machinery.  £232  ; 
unenumerated,  £882.  Madras:  Unenumerated.  £13.  Ceylon:  Elec.  machinery,  £49  : 
unenumerated.  £83.  Singapore:  Wire  and  cable.  £12;  unenumerated,  £52.  Bankch: 
Elec.  machinery.  £291.  Penang:  Unenumerated.  £31.  Karachi:  Elec.  machinery. 
£285.  Po't  Swtltenham :  Unenumerated,  £340.  Kilindini :  Unenumerated,  £160. 
Rangoon:  Unenumerated.  £15. 

China. — Shanghai:  Wire  and  cable.  £117;  unenumerated.  £372.  Tientsin:  Elec 
machinery,  £156. 

South  and  Ce::tral  America.— B«c»os  Ayres:  Elec.  lamps,  1,200  n.o. ;  elec. 
machinery,  £954;  unenumeraled,  £253.  Rosario:  Etec.  machinery,  £70.  Rio  de 
Janeiro:  V/ire  and  cable,  £20;  unenimerated,  £29.  Santos:  Unenumerated.  £83. 
Anligua:  Telephone  material.  £10.     Tamrico:  Unenumerated,  £1 16. 

West  \HDres.— Demerara :  Unenumeraled,  £7.  5/.  Vincent:  Unenimierated.  £84. 
Trinidad:  Unenumerated  £9.    Rabat:  Unenumerated,  £56. 

Java. — Balavia  :  Elec.  machinery,  £312  ;  unenumerated,  £125. 

HctLAND.— ^.•>is(wrfom.- Wire  and  cable,  £2,082;  dec.  machinery.  £49.  Potterdom  : 
Wne  and  cable,  £1,109. 

FitAUcs.- Paris :  Wire  and  cable,  £178;  unenumerated,  £260.  Cala's:  Unenumer- 
ated. £92.     Diepcc:  Unenumerated,  £361. 

NoRViAV.  —  Trondhieni:  Wire  and  cable,  £725. 

Russw.— Archangel :  Unenumerated,  £742. 

Dr»*aakk. —  Copenhagen :  Unenumerated,  £105. 

Cr.HKDf..— Montreal:  E'ec.  machinery.  £303 ;  unenumerated,  £27.  St.  Johns:  Un- 
enumera'.ed.£18. 

U.%.K~  New  York :  V/ire  and  cable,  £6,175;  unenum.erated.  £247. 

FOREIGN  GOODS  (duty  paid  and  free). 

Calculto:  Elec.  bmp-.  4C0  n.o. ;  unenun-erated.  £38.  Melbourne:  Unenumeraled, 
£13.  Cnpe  Town:  Unenumerated,  £12.  Bankch:  Unenimeraled,  £290.  Havre: 
Unenumerated,  £78.  Hankow:  Glow  lamps,  £99.  Paris:  Unenumerated.. £744.  Perth: 
UnenLmeraled,  £10.  Alexandria:  Elec.  lamps,  544  n.o. ;  unenumerated.  £81.  Buenos 
Ayres:  Unenumerated.- £69.  Petrograd:  Unenumerated.  £72.  Wellington:  Ureru- 
meratej.EZS.    AithiU :   E-e;.  lamp;.  £310.     Melbourne:   Elec.  lamps,  £,120. 

IN   TRANSIT. 

P',lh:   Eloc,  l-.mr-c,  £219.    Sydney :  E'.e'z.Urtxfs.  £] .203. 

Note. — The  large  nnmber  of  items  in  these  official  returns  under  the 
misleading  heading  "  nnennmerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "electrical  materials." 


ELECTRICITY  SUPPLY. 


BUSINESS  NOTICES. 

The  Tramways  &  Li>;hl  RailwayH  AHsoeiation  and  llio  Tncor- 
poratcd  AHsoclution  of  Klcftrie  Power  ('oiniiunics  have  roinovod  to 
Sanctuary  House,  33,  Tothill-strcet,  Weslminsler,  H.W. 

It  i'l  annoim'i'd  that  the  Brititih  Dominic n:i  Cirncral  rn.uranw  Co. 
and  lh<'  Knt'l"-  Iniurdnce  Co.  have  been  iimalganiatcd. 

Plant  lor  Sale.— MeHare.  Mamhall,  Sonii  &  Co.  (Ltd.),  79,  Fiirriiig- 
doii-roiid,  Ixjndon,  K.C..  iwlvcrliHC  for  sale  a  Willans  higli-speed  cn- 
eloHcd  c-iiKinc  direct  couph'd  to  Siemens  e.e.  dynamo,  230  v.,  .'300 
nrnpcrefi,  'i'A)  rcvH. 

The  .S'f.rtb  Briti  ih  Railway  Co.  adverti^io  for  r.nic  two  diiawcd  ^teutn 
K'  nera<  ing  wta.  Part iculari  from  the  Sccrctaiy,  23.  WBlcrloo-pluce. 
Kdinburgh. 

The  City  of  Alx-rdeen  oloctrlf  ity  dcpftrtmenl  advertiso  for  S'-ie  a 
420  kw.  d.c.  440- WlO  voilt  direet-eoupled  WillttnH-.Johnson  Lrndcll 
w-t.  OITeni  by  24th  iimt,  to  the  'ity  fleet rieal  pnKJnerr,  Mr.  .1. 
MfX.  Hell,  " 

BANKRUPTCIES,    &c. 

A  rereiving  i.rd.r  Imi.  I,.i.  i,...,!.  .^uiimM  Kdwaid  VV.  15,  Wrighl. 
pltotrienl  Ihcroieufie  pxiwrt.  formerly  of  133,  Oxford-Htreet,  Lon- 
don, W. 

A  M"ond  and  (inat  divi.l.nd  (Ih,  hi  )  will  be  pnvabi-  nt  the  oflleeH 
of  MeMsrs.  Corli-lil  A-  Oii,**,.!).  JMi.  KinHbiirvimven..  .,(.  London, 
K.C.,lo  eredilors  of  Kumm-II  Krnr-Hl  (  ,,miiilil,  lulf  .-li,  i,  i,i„„  „f  (l^ 
The  l'(innle,  Caiitirl  iirv.  ' 


EXTENSIONS. 

Battersea  (London). — Tenders  are  to  l;v  in\  ited  fur  extensions  aiid 
additional  works  (estimated  to  ccst  .eS,4()0)  to  increase  the  supply  of 
energy  in  the  Xine  Elms  district. 

Belfast. — The  City  Council  had  before  them  last  week  certain 
communications  relating  to  the  acquisition  of  the  site  for  the  new 
electricity  works  decided  upon  in  1914. 

The  Town  Solicitor  i-ecommendpd  that  as  sr.on  a.s  the  Corporation 
fi'ially  determined  to  iiroceed  with  i]v:  ■.  rect  ion  of  tlie  station,  apiilication 
shotild  be  made  to  the  Board  of  Trade  furtheir  cnnsont  to  the  eii?ction  of 
the  station  as  pro%-ided  br  the  Klectric  Lighting  Act.  lilC9,  and  with  this 
recomiueudation  the  Tramways  and  Elfictricity  Conmiittce  agreed. 

The  committee's  minutes  also  statrd  thjit  Sir  .John  Snell  aijd  Jlr.  W.  J. 
Prattcn  had  be.en  cnmmu'iieated  with  as  to  any  modification  they  might 
desiiv;  to  make  n  their  reports  given  in  1914  as  to  a  new  station.  Mr. 
Pratten  said  he  cotild  add  little  to  liLs  repmt,  and  Sir  .Jolm  Snell  said 
pra-ctically  the  same,  but  added  that  if  the  City  Electrical  Engineer 
desired  to  consult  him  he  would  meet  him  in  London  and  would  charge 
his  usual  fee  of  £3.  3s.  per  hour,  with  a  liniit  of  ICO  guineas  for  consulta- 
tion. The  committee  advised  the  Council  to  consult  Sir  ,Iohn  Snell  in 
the  manner  suggested.  ... 

Councillor  MC.\u(!HEy,  in  moving  the  adoption  of  the  minutes,  called 
attention  to  a  rcTiorl  by  the  City  electrical  ergir.eer  (Mr.  T.  W.  Bloxam), 
which  stated  that :  '"  Having  regard  to  the  very  small  margin  of  plant 
available  at  the  station,  1  am  unable  to  recommend  further  connections, 
but  in  the  event  of  the  committee  deciding  to  authorise  thc^e  being  made, 
subject  to  the  consumer  paying  the  capital  charges  involved,  I  can 
asure  them  that  all  possible  steps  will  be  taken  to  secure  the  eontiiutity 
of  the  siipi)!}'."  He  said  they  ought  to  have  at  least  2:)  per  cent,  of  spare 
plant,  but  they  had  only  11  per  cent.  They  were,  therefore.in  a  serious 
pn.iit-oi.  Thoy  had  d"cided  to  grant  certain  an;)lications  for  connec- 
tions i\?o;ived  during  the  month,  bttt  they  would  be  u:iable  to  grant  any 
mora  except  uidor  verj'  special  circumstances.  There  ."eemed  nothing 
for  it  but  to  go  on  with  their  new  station  if  they  could  get  permission . 
from  the  Gover.nment  to  spend  the  money.  It  was  a  very  serious  thing 
to  hniiier  industrial  and  other  development  in  the  city  by  inability  to 
grant  electricity  supplies.  The  extended  ufe  of  electricity  was  doing  a 
great  deal  of  good  in  facilitating  many  of  their  ma-iufacturing  industries. ' 
and  in  addition  it  was  doing  good  front  a  health  standpoint  in  reducing 
the  number  of  smaller  chimneys.  They  had  madi-  a  great  mistake  a  few 
year?  ago  in  not  going  on  with  the  extension  sch^nie,  but  they  stayed 
their  ha-id  largely  in  consequence  of  pressure.  ()ut  upon  them  by  a  large 
and  influential  deputation  of  the  ratepayers.  It  was  thought  money  was 
too  dear  then,  but  the  consequence  of  their  delay  would  Ik-  that  they 
tvnuld  haye  to  pay  a  good  deal  more  both  for  the  money  and  for  the  work 
a  ule:juipment. 

Ill  th'  motio-i  of  CouiciUor  Ai.f.x.andf.k  it  was  re.^olwil  that  two 
nr'n')>v-.  of  th"  o.nmittee  be  app-)i:ited  to  accompany  th'>  Electrical 
l-;ii;i  '.^v  to  visit  London  in  ord;  r  to  consult  Sir  .Tohn  St-H.         •  ' 
Tu'  iviiutes  W'^r"^  then  passed.  ,!■'  '     ■     ■- 

Dundalk. — The  Council  arc  sending  jv  de.'ptitivtion  to  inferv'&Sv  the 
L  (i.  Board  with  a  view  to  a  further  loan  'fdr  the  electric  supply 
U'lde'takiog.  • 

Sheffield.  -Tlie  Parlianventary  Contmittee  has  r-.;olyed  to  promoto 
a  Bill  to  enable  the  Council  to  erect  anil  equip  a  now  genei'ating 
station  and  for  other  imrpoiies. 

The  general  manager  (Mr.  S.  ICdgar  Feddon)  estimates  the  revenue  of  ' 
the  electric  supply  <lcpartment  for  the  y>'ar  er.ding  M»r(  h  2;"),  1(117,  jit 
£431,000,  and  for'thc  following  year  at  ,£.52.5,2,50.  while  the  expenditure 
for  the  year  1017  would  be  £22'8,.527  and  for  lOlS  £202.812,  leaving  a 
gross  profit  of  £202.473  and  £232.438  res])cctively. 

.\  piece  of  lami  is  to  be  purchased  from  the  Uuko  i)f  Norfolk  as  a  site 
for  a  C(myortor  sub-.statiou,  and  plans  have  been  passed  for  a  transformer 
sub-station  for  Messrs,  T.  Firth  &  Sons.  Two  e.h.t.  feeder  cables  are 
to  be  laid  between  Nccp.send  station  and  a  sub-station,  a  distance  of 
.5,020  yds.  at  an  cslinialcd  cost  of  £23.770.  Other  extensions  at  a  cost 
of  abiinl    t2,000  have  been  atitliorised, 

Worcester.     Tlu-  Council  ivicntly  ilutlioriscd  i«\iyi;iion  being  made 
for  giving  an  a<lditional  supply  (.f  electrical  energy  to  Messrs.  Heenan 
&  Froudp.  the  Vulcan  Workfi  and  .M' ssrs.  MeKrnzie  &  Holland. 
8ENERAU 

Barrow.— -V  i>ropo»al  to  inereas.'  the  salary  of  the  borough  eke- 
trica!  engiinr-er  (.Mr.  H.  R.  Burnett)  has  been  referred  to  the  (Jeneral 
I'ln-lioses  Conimitt''e. 

Bath. — TliTe  was  a  long  di.s'  nsslon  at  the  hint  nipeting  of  .tlio 
Coinuil  on  llif;  repain)  to  the  Dirs'-I  I'ligiiie  at  the  electricity  works, 

Mr.  (1.  .1.  Long  said  that  nearly  £5,000  had  been  sjient  upon  the  cigino 
And  it»  aoc<'»^ories,  and  now  £4.51  hail  been  spent  in  ii'pairs,  though  the 
t'omicil  only  v»lcil  £1.50,  He  wished  the  Council  to  a.~k  an  indeiM-iulcni 
'•!igineer  to  leHfc.tlii'  engine  |>iiipcrly  atid  ix'port  to  the  Council.  Hver 
since  the  onginCwas  pacsed  at  (ilicul  in  May,  1012,  nearly  every  excuse 
given  for  its  not  running  had  piovcil  uuHatisfaclory  and  mircliable-r- 
from  the  niythicnl  hardening  and  KrinilinK  of  the  K«d|jcon  iiiiis,  which, 
could  not   !«•  fundi'  anywhere  except   in  Swilzeilaml,   to  llie    cxces,siyo 
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l)rico  of  fuel  oil.  Now  tho  ongiiio  was  proclaimi>d  as  lit  and  satisfaolory, 
and  thoy  woi-o  told  that  it  was  cam-ing  th('  Ught  they  were  enjoying. 
Tho  engine  was  run  when  it  was  new  for  (i95.i  hours,  and  tho  ruti  ended 
with  explosions,  and  the  engine  was  dismantled.  The  main  cauFO  of  the 
explosion  was  improper  combustion  in  tho  engine  and  that  was  the 
essential  factor  of  safety.  He  had  boon  into  the  works  during  the  past 
fortnight,  and  found  there  had  been  an  a(:citl''!it  to  the  engine,  the  top 
of  one  of  the  pistons  had  come  off.  In  fair-,('?s  to  the  committee  it 
should  be  said  that  they  never  had  the  terms  of  Messrs.  Bolliss  &  Morcora's 
report,  and  they  did  not  know  that  the  estimate  had  been  exceeded  imtil 
he  asked  on  May  2-!.  and  then  they  were  told  thoy  had  spent  £451.  Mr. 
Teague  had  frankly  said  in  his  report,  "This  case  has  provedthata  life- 
long experience  of  steam  engines  was  useless  upon  this  type  of  engine. 
They  had  a  greater  degree  of  safety  than  before  the  repairs."  That  was 
the  crumb  of  comfort  for  £541.  That  report  should  have  gone  to  the 
full  committee  and  the  Council.  He  was  not  alarmed  at  the  recent  acci- 
dent, but  he  said  it  pointed  to  the  fact  that  they  had  not  discovered  the 
cau=e  of  the  previous  breakdown.  He  moved  "  That  the  Electric  Light- 
ing Committee  be  instructed  to  obtain  a  report  from  an  engineer  of  stand- 
ing, and  with  experience  in  Diesel  engines  upon  the  Bath  Biesel  engine 
before  all  the  fuel  oil  was  used ;  and  (b)  that  the  committee  be  also  in- 
structed to  obtain  a  report  upon  the  cost  of  insuring  the  Diesel  engine." 

Aid.  Bush  said  the  matter  must  be  faced  squarely  and  the  committee 
should  say  without  any  reservations  whether  they  believed  in  the  en- 
gineer. 

After  some  discussion,  the  chairman  of  the  committee  (Aid.  Hatt) 
said  ho  was  quite  prepared  to  accept  the  amendment.  He  did  not  re- 
member giving  a  definite  promise  that  the  engine  would  be  insured,  but 
he  imdertcok  to  have  it  considered.  Their  engineer  was  satisfied  that  the 
engine  did  work  on  the  Diesel  cycle,  the  opinion  of  the  expert  as  opposed 
to  the  amateur.  He  desired  to  disabuse  the  Council's  mind  entirely  of 
the  absolute  mis-statement  made  by  Mr.  Long  when  he  alleged  that  tho 
committee  forced  their  views  and  their  opinions  upon  the  engineer. 
That  was  absolutely  unfounded.  The  initial  responsibility,  of  course, 
must  rest  with  the  engineer  who  advised  the  committee.  He  had  no 
desire  to  gloss  over  the  insurance  question.  He  was  held  up  to  ridieu'e 
for  having  announced  that  the  Diesel  engine  ran  for  13  hours,  and  the 
bearings  were  in  absolutely  as  good  a  condition  as  when  it  started.  Mr. 
Long  brought  a  variety  of  chaises  a  number  of  which  he  was  unable 
to  substantiate,  against  the  committee  and  the  engineer,  and  then  shuffled 
off  behind  an  innocuous  amendment  that  did  pot  deal  with  many  of  the 
points  raised.  Expert  advice  they  had  got  already.  It  was  their  own 
engineer  who  saved  them  from  disaster,  not  someone  from  outside.  In- 
stead of  paying  £5.450  for  the  engine  they  paid  £1.570,  to  which  they 
must  add  the  cost  of  repairs.  It  had  had  an  accident  during  the  last 
few  days,  which  was  uncommon  to  the  Diesel  engine.  The  water  box 
of  the  piston  had  come  away  ;  it  might  have  been  a  flaw  in  the  casting, 
but  nobody  knew.  If  a  similar  accident  had  occurred  to  one  of  the  other 
engines  the  bill  would  have  been  paid  and  nothing  said.  The  accident 
in  question  was  not  peculiar  to  the  Diesel,  and  apart  from  that  tlie  posi- 
tion  was  they  asked  the  Coueil,  having  regard  to  the  money  spent  on 
repairs,  to  allow  it  to  be  nm  for  use  as  required  for  12  months. 

.With  the  accepted  amendment,  the  report  was  then  passed. 

Casteblaney. — -At  a  recent  meeting  of  tho  Rural  CouiKii  it  was 
re]X)rted  that  public  electric  lighting  would  be  soon  available. 

Deal  and  Walmer  Gas  and  Electricity  Act.— 1  he  Board  of  Trade 
has  extended  for  one  jear  from  Dec.  1,  1916,  the  period  limited  by 
the  Deal  and  Wahner  Gas  and  Electricity  Act,  1014,  for  laying  mains 
in  the  streets  named  in  the  schedule  to  the  Act. 
.  Hackney  (London). — Ihe  Electricity  Committee  anticipate  a 
liability  of  £5(J0  w  ill  be  incurred  during  the  current  y?ar  in  defending 
the  action  brought  by  the  Gas  Light  &  Coke  Co.  as  to  the  system  of 
charging  for  electric  current. 

Hebburn. — At  the  meeting  of  the  Urljan  Council  on  Tuesday  the 
fJeneral  Purposes  Cummittee  reported  that  a  letter  was  received 
from  the  Huard  of  Trade  on  Xnv.  2.5  enclosing  an  order  which  thej' 
had  made  reciting  that  it  had  been  proved  to  the  satisfaction  of  the 
Board  that  the  sujiply  of  electricity  to  the  public  lamps  of  Hebburn 
was  attended  with  danger  to  the  iiublic  safety,  and  directing  the 
Committee  to  discontinue  such  sujipIy  within  11}  weeks  from  Nov.  25 
last. 

Hospital  X  Ray  Fqilipment. — Mr.  .lames  lUnlt.  has  given  an  in- 
Rtaliatiiin  if  X  ray  ap|)ariitas  to  the  Penrith  Military  hospital. 

Income  Tax  and  Municipal  Trading. —  At  the  last  meeting  of 
Stockport  Council  Mr.  Fenis  moved  that,  having  regard  to  the 
present  high  rate  of  income  tax  and  to  tho  liability  thereto  of  the 
profits  of  the  trading  departments  of  the  Corporation,  a  special 
committee  be  a|)pointed  to  review  the  basis  on  which  the  CJas, 
Electricity  and  Tramways  Committees  respectively  have  hitherto 
made  annual  contributions  out  of  their  profits  in  aid  of  the  rates. 

Mr.  Ferns  said  he  was  mere'y  asking  for  inquin'.  It  was  necessaiy 
that  they  .shou'd  go  very  carcfuHy  into  financial  affairs,  because  the  most 
rigid  economy  would  have  to  bo  exercised.  He  was  not  going  to  say 
that  the  profits  of  the  commercial  undertakings  ought  not  in  some 
measure  to  go  in  relief  of  rates,  but  he  did  flunk  it  should  be  considered 
whether  the  commercial  undertakings  should  be  run  with  t!ie  idea  of 
relieving  the  rates  or  with  the  idea  of  supplying  tho  commodities  required 
by  the  town  and  putting  the  concerns  in  a  gooil  and  prospr  nms  |iositirn. 


The  basis  on  wliicli  they  had  worki  d  before  had  been  the  liasis  of  ex- 
pediency. He  wanted  to  get  away  from  that  in  future,  and  work  upon 
a  sound  commercial  basis.  During  tho  last  10  years  they  had  taken  from 
the  gas,  tramways  and  electricity  departments  £251,000  in  aid  of  rates. 
Assuming  that  tho  amount  taken  in  the  next  10  years  in. aid  of  rates  from 
tho  profit-earning  undertakings  came  to  the  same,  and  assuming  that  tho 
income  tax  remained  the  same  as  at  present,  and  there  was  a  possibility 
of  it  being  higher,  it  would  moan  that  over  £f>2,000  wou'.d  have  to  go  to 
an  outside  authority— i.e.,  to  the  Inland  Revenue  Commissioners— and 
the  town  would  not  benefit  a  penny  so  far  as  that  money  was  concerned. 
Prior  to  the  war,  L.G.  Board  inspectors  had  stated  that  the  Board  might 
at  some  time  or  other  object  to  new  loans  imless  the  profits  were  used 
to  a  greater  extent  for  the  needs  of  tho  works,  and  it  was  also  suggested 
that  new  machinery  and  other  things  should  be  met  out  of  revenue. 
Aid.  Graham,  in  seconding,  said  he  hoped  the  L.G.  Board  would 
refuse  to  sanction  further  loans  unless  only  a  fixed  proportion  was  used 
for  relieving  tho  rates  and  the  balance  for  wiping  off  outstAnding  loans 
and  meetmg  the  cost  of  new  machinery,  extensions,  &c. 

Councillor  McGregor  said  that  since  his  connection  wi1;h  the  (Jouncil 
in  1901  they  had  pursued  an  unbroken  policy  with  regard  to  the  profit,- 
earning  departments,  and  that  was  that,  after  making  provision  for  sink- 
ing fund  and  interest  andother  contingencies,  the  remainderof  the  profits 
.should  be  handed  over  for  relief  of  the  rates.  That  was  their  jvreyent 
poliev.  and  it  had  the  sanction  nf  some  of  the  leading  business  men  v.lio 
had  taken  part  in  the  bu>i'i'-s  nf  thr  C.iunr.'l.  If  there  were  any  ad(  quale 
reasons  for  making  the  ihii-.  -i,^-.-ir,l  li.-  would  support  an  inquiry, 
but  there  v.cre  only  two  tiling-  tli.>  (.miM  iI".  They  couldhand  over  the 
profits,  after  making  provision  f"r  depreciation  and  sinking  fimd  and 
other  contingencies,  in  aid  of  the  rates,  or  they  could  cut  down  the  price 
at  which  commodities  from  the  undertakings  were  supplied  to  the  public; 
The  majority  of  the  inhabitants  belonged  to  the  wmkinK  clasK-s.  and 
there  was  only  one  imdertaking  from  which  the  wcikng  man  couki  b(.|ie 
to  get  a  reduction.  That  was  from  the  gas  nndcrtakmg.  ElcctrLcity 
was  not  used  in  working  class  houses  at  present,  and,  so  far  as  the  trams 
were  concerned,  the  majority  of  the  working  classes  lived  within  walking 
distance  of  the  place  where  they  worked.  The  amount  handed  over  last 
year  fron\  the  gas  department  in  aid  of  rates  was  about  £10,000.  ■  A 
penny  in  the  £  produced  about  £1,750.  If  they  were  to  take  away  the 
m_oney  voted  in  aid  of  the  rates  (say  £20,0CO  per  annum)  it  would  mean 
that  the  rates  would  go  up  at  least  Is.  in  the  £.  The  avera,ge  assessment 
of  a  workman's  house  (of  a  rental  of  £15.  10s.)  was  about  £10.  lOs:;  add 
that  was  generally  paid  by  tho  landlord,  who,  if  the  rates  were  increaKd 
by  Is.  in  the  £,  would  have  to  find  10s.  Od.  extra  per  house  per  annum, 
and  the  probability  was  that  he  would  increase  the  rent  by  6d.  per  week, 
or  26s.  per  annum."  The  inconie  tax  (5s.  in  the  £)  was  to  help  to  pay  for 
the  war.  and  were  they  so  unpatriotic  as  to  think  of  shuffling  their  cards 
and  getting  out  of  their  responsibility  in  that  matter  ?  They  ought  to 
helplowards  doing  their  share  for  the  payment  of  the  war  gladly  and 
without  cavil.  Tho  ratepayers  ought  to  have  a  return  on  their  capital, 
and  no  business  man  would  be  satisfied  with  less  than  their  7-etum— 2J 
per  cent.  If  they  put  Is.  on  the  rates  it  would  be  detrimental  to  the 
growth  and  prosperity  of  the  towii.  During  the  last  10  years  there  had 
been  an  exodus  of  busmess  concerns  from  Manchester  owmg  to  the  heavv- 
ratcs,  and  many  verj-  big  concerns  had  come  to  Stockport  Iwcause  the 
rates  we  re  lower  and  the  facilities  equal  in  the  matter  of  railways,  canals, 
gas,  water  and  electricity.  It  was  their  duty  to  use  every  endeavour 
to  keep  the  rates  down",  so  that  large  industrial  concerns  might  be 
induced  to  come  to  the  towm  and  help  in  its  development  and  prosperity. 
Aid.  Sharpden  said  there  was  no  reason  for  reducing  the  tram  fare-s, 
which  were  among  the  lowest  in  the  countrj'.  A  workman  travelled 
3  miles  tor  a  penny,  and  with  a  return  6  miles  for  twopence.  Tho  present 
position  had  only  been  obtained  after  continued  and  earnest  considera- 
tion  on  the  part  of  the  Committee  and  long  experience  in  managing  the 
undertaking. 
The  motion  was  negatived  by  30  votes  to  22. 
Increased  Charges  for  Electrical  Energy.— The  following  increasoi 
ave  being  made  : — ■ 

Wrexham  tlouncil  is  increasing  its  chaises  for  electrical  energy  for  all 
purfjosos  bv  10  per  cent. 

Bath  Electric  Lighting  Committee  is  increasing  its  charge  for  current 
for  lighting  by  another  id.,  making  it  fid.  per  unit. 

Bray  (co.  Wieklow)  Co'uncil  has,  on  the  recommendation  of  the  Electric 
liigUtiiig  Conimittcs,  ad'ipted  tho  following  charges  for  electricity  as 
from  .Jan.  1  next.  Private  residencies,  shops  (closing  at  8  p.m.),  meeting 
halls,  &c.,  6|d.  per  unit  (increase  Id.),  shops  open  after  8  p.m.,  clubs, 
hotels  and  other  long-hour  consumers,  5}d.  (mcrease  id.).  Cons-umers 
using  over  6,000  units  per  annum,  ."ild.  (increase  id.),  flat  rate  for, other 
consumers  CJd.  (increase  id.) :  motive  power,  heating.  &c.,  first  i50  units 
per  quarter  per  kilowatt  c"onnected,  3d.  per  unit  (increase  id.),  exceeding 
50  units  l.Ui.  per  luiit. 

Market  Drayton.— '1  he  Blorc  Heath  Rural  Council  has  authorised 
the  .Market  Drayton  Klcctric  Light  &  Power  Co.  to  supply  elrctiic 
curiiiit  in  certain  parts  of  its  area. 

Marylebone  (London).— .\ld.  Duneaji  Watson  has  been  appointed 
eh  airman  of  the  Electric  Supply  Com.mittcc  for  the  ensuing  .vear. 

Newport  (Mon.).— Tiie  Finance  Committee  is  to  report  upon  the 
(picstion  of  charging  to  the  account  of  various  departments  and 
trailing  undertakings  f(u-  tho  services  rendered  and  work  done  by 
other  departments  of  the  Corporation. 

The  L.G.    lio.ird  has  sanctioned  the  borrowing  of  £444  ii  quired  for 
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plant  to  gi-e  a  bulk  supolv  to  Messrs.  Smith  (Newport)  (Ltd.).  Tlic 
BritishManr.esniamiTii^eCo.isprooeedini^with  work  on  thi  site  forthc 
erection  of  norks,  and  though  it  was  originally  contem)^  latcd  to  put  dcwn 
independent  cltctrical  plant.  iiogotiat?(.us  in  regard  to  a  suj)i)ly  are  now 
proceeding  nith  the  Electricity  Committee. 

The  total  ij-.ccmc  of  the  electric  supply  department  for  the  half-year 
ended  Sept.  36  was  £21,506,  increa£e  of  £1,893  over  the  correspond- 
ing frriodof  1915. 

The  following  increases  of  salary  have  l>oon  granted  u)  on  the  recom- 
mendation of  the  Borough  Electrical  Engineer,  to  take  tfYct  as  frcm 
April  1.  1917:  A.  H.  Felton,  works  superintendent,  £166  to  £175; 
W.  H.  Clarke,  installations  assistant,  £140  to  £150;  E.  G.  Illingworth, 
sub-stations  engineer,  £130  to  £140  ;  F.  B.  Briggs  and  AV.  A.  Borrow- 
dale,  senior engineers-in-charge,  £1?.3.  10s.  to  £135. 

Councillor  Moxon  has  been  appointed  chairman  and  Aid.  F.  Phillips 
deputy  chairman  of  the  Electricity  ar.d  Tramways  Ccirmittce  for  the 
tnsuing  year. 

Queensbury  (Yorks). — 'I  he  Council  hao  assented  to  the  application 
of  the  Electrical  l)i:;tribution  of  Yorkshire  for  a  provisional  electric 
lighting  order. 

Ripon. — The  C&uiicil  recently  decided  to  ai)ply  to  the  Board  of 
Trat'e  for  a  provisional  oidor  for  the  supply  of  electricity  in  Ripon 
and  certain  adjoining  parishcy,  but  the  Beard  has  intimated  to  the 
Council  that  their  case  did  not  diGcloss  any  spccir.l  circumstances 
which  would  justify  the  Board  in  holding  that  a  prima  facie  case 
existed  for  the  promotion  of  a  provisional  order  at  present.  The 
Council  are,  however,  asking  the  Board  of  Trade  to  reconsider  the 
matter. 

Torquay. — Correspondence  has  passed  between  the  Town  Comicil 
and  Mr.  W.  B.  Cownie,  managing  director  of  the  local  tramway 
oomi)any.  in  regard  to  the  chirge  for  electric  eunent,  &c.  An 
inquiry  by  Mr.  Cownie  as  to  the  poRsibility  of  the  Corporation  enter- 
taining an  offer  for  the  ])urchasc  of  the  undertaking  has  been  answered 
by  an  intimation  that  the  Council  do  not  contemplate  soiling  their 
undertaking. 

Wakall. — The  Klectricity  Supply  Committee  re])ort  that  the  delay 
in  getting  the  plant  at  the  new  station  into  commission  has  increased 
the  difficulty  of  maintaining  the  heavy  winter  loads  with  the  plant 
.•it  the  other  station,  and  during  the  pa;;t  n-onth  several  breakdowns 
have  occurred. 

Direction.s  have  been  given  the  engineer  that  the  supply  to  factor'cs 
an<l  works  must  have  priority,  and  that  if  neccssarj'  the  tramway  su)/ply 
be  shut  down  or  curtai'ed  to  enaWe  this  supply  to  be  mairtalr.ed.  Con- 
sumers are  asked  to  i-estrict  their  ufe  of  e!ectricity  as  much  as  possib'c 
between  4  p.m.  and  6  p.m.  each  day. 

The  chairman  of  the  Electricity  Committee  stated  at  lie  ncctirg  cf 
the  Council  on  Monday  that  the  demand  for  current  w  as  increasing  even; 
•lay,  and  as  the  whole  of  the  available  m.achincr}'  at  the  eld  power  station 
was  in  u  c  a  breakdown  would  prove  .'Crious.  To  make  matetrs  wonc, 
the  committee  had  now  received  an  intimation  that  as  a  rotor  which  was 
orden'd  for  the  new  works  had  proved  faulty,  but  the  Govemm.ent  weic 
uunxiderinK  the  commandeering  of  the  rotor  which  had  been  sent  to  be 
p.paired.  Repref  entation.s  had  been  made  as  to  the  f.erious  positicn  thus 
would  create.  He  apyK-aled  to  the  public  to  assist  the  d([!arlnent  as 
much  as  pnysibji-. 

Wimbledon.  Aid.  Stuart  and  Aid.  Abbott  have  been  elected 
ihairni.'n  ajid  viee-ehaimian  respectively  of  the  Kleetrio  Lighting 
Committee  for  the  current  munieip.il  year. 

Tlx-  Board  of  Trade  consider  that  a  prima  facia  cafe  has  been  made  out 
fur  the  application  of  a  proviHional  order  to  supply  energy  in  the  Parish 
of  Ciiddington,  ar.d  Epsom  Rural  Council  is  to  1  e  aske<l  to  waive  its  right 
to  receive  notice  of  the  ('ouneH's  intention  to  apply  for  the  older. 

Thn  L,(;.  Hoard  hive  Hanctior.ed  the  borrowing  of  £727  for  d,!fraying 
rx(¥'n''es  r.n  tnincformer  HHb-HtatjnnH  in  thn  Maiden  and  Coonibe  area  of 
Ripply,  but  US  the  expenditure  was  incurred  Kcverai  years  ago  the 
Hoiird  have  ncliiced  the  fH-riod  for  payment  of  the  loan  to  10  years. 

The  H'irougb  Surveyor  is  to  remove  the  ashes  taken  from  the  furnaces 
at  the  el<Tlrieily  workHBt  Is.  per  cubic  yard. 

A  final  cerlilicat,;  for  the  payment  to  the  BritJHh  Thomson- Houston 
(4..  (il  tHtl.T  in  connection  with  their  contract  for  the  1,500  kw.  turbo- 
nlternator  his  tren  padre d. 


m  TRACTION   NOTES. 
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Ashton-under-Lyne.-  'IheCorporation.iiKdMJunetion  with  Water- 
loo and  HarrUliy  Parish  Couiicil/;,  have  taken  deiiiiile  stepH  to  aeipiire 
the  UTiderlakirig  r.f  the  Oldham,  Ashton  &  llvde  Electric  Tramway 
(Ltd.), 

Ashlon  Coiitiril  In  |/romoliiig  a  bill  to  make  provlHion  for  the  purchate. 
and  ngrcement.  have  been  made  with  the  l»Hri»li  Councils  i,t  Waterloo  and 
Itardiilev  tor  lh'-tr»ii«(er  oltlirir  jsiwers  to  the  ( 'oriKinit  inn.  In  additi.m 
loti.e  Wr.hn.ee,  the  bill  Me|<.  I ,,  aut  horice  the  eonstru.l  ion  of  a«hlit  ional 
Irnniwayi.  in  the  boroHgh,  to  provide  and  run  oniniliUM-,  Ac.  .Sl-ould 
the  bill  no  through  there  will  I  .•  tliroii|/li  inter  ruiininy  between  Aslitrm 
and  (lldhnni  event  unlly. 


Bolton. — On  Dec.  8  the  Tramway;;  Co;uni'ttee  received  a  letter 
from  the  Diotrict  Secretary  of  the  LanciishLrc  Dictrict  Council  of  the 
Amalgamated  As.sosiation  of  Tramway  Workers,  giving  21  dayr,' 
notice  on  behalf  of  membero  of  the  A;;r.ocii!.tion  in  the  employ  of  tho 
Tramway,;;  Departmnit  to  withdraw  their  labour  unlet,:;  their  recent 
.ipplicat'on  for  an  advance  of  wage:;  rnd  better  condition';  of  labour 
wore  r.greed  to  by  the  Corpoiption.  The  n'atter  has  now  been  re- 
ferred to  the  Board  of  Trr,de  Committee  on  Production. 

A  special  sub-committee  has  been  a.sked  to  report  ujion  the  (jues- 
tion  of  purchasing  electrieally-propelled  vehicles. 

Darlington. — The  Coimeil  have  derided  to  suspend  temporarily  tho 
half-penny  fares  on  the  tramcars  afttr  1  ]).m.  on  Saturdays. 

Edinburgh  Queensferry  Tramway.  —The  ciuesticn of  the  possibility 
of  extending  the  tramways  from  Edinburgh  to  Queensferry  in  con- 
nection with  the  deyelopment  of  Rcsyth  has  been  d:ocuo.3ed  by  a 
."jubcomraittee  of  th^  Tramway  Committee. 

Councillor  .Deas.  on  whose  motion  the  question  has  been  raised,  sug- 
gested how  an  overhead  electric  system  from  the  city  could  be  extended 
to  Queen-sferry  and  linked  with  the  Rosyth  area  and  Fife  towns  by  feny 
boats,  on  which  the  trams  could  be  taken  across  the  Forth.  It  was 
agreed  to  submit  the  matter  to  the  tramway  Committee  with  a  view  to 
the  matter  being  further  considered. 

Hull. — The  Chairmiii  of  the  Tramways  Committee  (Councillor 
W'heatley)  recently  annoimced  that  the  profit  earned  by  the  tram.- 
wfty;;  in  the  year  1915-16  was  £12,469,  compared  with  £19,099  in  the 
previous  yea ■.  The  Council  have  referred  back  a  proposal  of  tho 
Tramways  Committee  to  charge  sjldicr.t  and  sailors  a  flat  rate  of 
one  half-penny  for  tram  rides  after  Jan.  1.  At  preseirt  the  servicD 
travel  free  of  charge  on  the  system. 

Keighley. — At  tho  last  meeting  of  the  Council,  Aid.  Midg'.ey, 
chairman  of  the  Healtli  Committee,  said  the  Health  Committee  had 
been  considermg  the  desirability  of  purchasing  an  elcctrically-driycii 
vehicle  to  assist  in  tho  romoval  of  ashes. 

The  .-.  iviuijiii^'  n\ti\  rliMiiMiiL'  vliar^i's  at  present  were  a  serious  item. 
Team  I  ilpunr  w.iv  ,  ;.>t  mil'  tli'  hi  !'."■  |iri  rr nt.  over  pre-war  rates,  and  there 
was  an  ^ipi.iK  it  11.11  tnr  aucitlirr  im  rr  i>,\  which,  if  granted,  would  mean  an 
additional  £4(i0  a  y.'ar.  Tlie  Committee  asked  for  an  expression  of 
opinion  from  the  Council  as  to  whether  they  would  sanction  the  purchase 
of  a  vehicle  such  as  he  had  mentioned  for  £1,100  if  after  careful  inves- 
tigation it  was  fairly  clear  that  it  wo\ild  be  a  paying  investment.  The 
('ouneil  have  ask'd  the  Health  Committee  to  pursue  its  investigations. 

Leeds. — 1  ho  new  tramway  route,  along  Nippet-lane,  Burman- 
tfft:;,  to  ('om|it(in-road  was  opened  for  traffic  last  week. 

London  County  Council. — Tenders  are  to  be  invited  from  selected 
lirms  fjr  the  su);i|ily  of  100  pony-wheel  axle  forgings  for  the  traniwa;  s 
('epartmenf. 

L.C.C.  Tramway  Employes.— The  application  of  the  employts  in 
(he  traffic  section  of  the  London  County  Council  tramways  depart - 
lacnt  for  an  increase  of  15  per  cent,  on  all  current  rates  of  wages 
formed  the  subject  of  arbitration  proceedings  at  the  C'liief  Industrial 
Commissioner's  Uepartment,  Westminster,  on  Monday. 

The  claim  was  based  on  the  groimd  of  the  higher  cost  of  living,  and 
over  5,000  workers  , including  drivers,  male  and  female  conductors,  and 
pointsmen  will  be  elTected  by  the  decision,  which  was  icFcrved. 

Nelson. — Arrangements  have  been  made  between  Nelson  and 
Colne  Coriwrations  for  a  curtailed  tramAvay  service,  and  during  the 
winter  months  the  ears  will  eeaso  running  one  hour  earlier,  except  <  n 
Saturdays. 

Newcastle-on-Tyne.— Owing  to  the  increased  traffic,  a  junction 
will  be  niiido  between  tho  tramway  lines  hi  Union-road  and  Miller's- 
lane,  and  to  connect  the  sheds  in  Miller's-lane  with  the  Shields-road 
i;oute.     The  total  cost  is  estimated  at  £6,.500. 

Preston.— A  jiroposal  to  sto|)  the  tram  ears  at  10.30  each  evening 
hi;;  led  to  a  piMtcst  by  the  Postmaster. 

In  his  letter  the  Postmaster  pointed  out  that  a  million  letters  weio 
dealt  with  daily  at  the  local  .sorting  nffices  between  10  aiiil  11  o'clock 
each  night  by  a  staff  largely  eompopcd  of  women.  If  the  trams  wore 
stopiied  at  10,30  tho.M-  women  could  not  bo  kepton  duty  later  than  10.15, 
which  would  mean  the  failuM'  of  tim  despatch  of  a  large  number  of  letters. 
The  chairman  of  the  'I'ramways  Committee  (Aid.  Ormrod)  wilhdiew 
llie  i-iiciimmendation  and  the  matter  will  be  reconsiden'd. 

Sheflleld.  Kniployees  in  the  Iramwajfl  and  motor  deiiartment 
an-  to  reei'ive  ailditional  allowances  rstimatcd  to  ct  st  £15.120  ft 
\ear,  making  the  total  estimated  cist  of  war  allownneci  granted 
£.'tll,lilO  per  annum. 

The  .^n■hiteet  has  been  inKtructed  to  pripflic  specifications  and  ijuan- 
tities  and  obtain  tenders  for  the  1  ew  ear  depot  in  the  Crookes  district. 
The  totnlestimated  ivdMiits  from  tlie  Irainwavs  fortla  vearended  March 
25,  1917.  is  £50(1,857,  and  the  the  yav  endiiigMaieh.  lltlS,  £523,683,  the 
total  "Hlimatcd  expenililnn'  fm'  the  two  years  Icing  £573.li32  and 
t;.'i<)5.'.l3H  ivsi>eeti\cdy. 

Stretford.  The  ehairman  of  the  ICIeelrieily  and  Tramways  Com- 
mitlce  (Conn.  Whiteside)  Iwih  bei-n  aniliorised  to  scMure  I  be  niilioii 
on  a  Nuilalile  site  for  a  sub  station. 
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Wages  ol  Electricity  Works'  Employees. — Marylebonc  (LoikIod) 
Borough  Council  lias  decided  (o  call  a  coiifevonoe  for  the  purpose  of 
<li«cu;jsin4;  wages  and  liibour  conditions  in  electricity  svipply  works. 

Wolverhampton. — A  payment  of  £15  is  to  be  made  to  the  tram- 
ways manager  (Mr.  C.  Owen  .Silvers)  by  way  of  royalty  in  respect  of 
each  car  fitted  with  "  Silvers  dynamic  pickup,"  jwovided  that  the 
Corporation  shall  have  the  option  at  any  time  of  fitting  any  number 
of  cars  with  such  apjiaratus  for  the  sum  of  t750,  less  such  amounts 
already  paid  by  wav  of  rovaltA-. 

llllllllllllllllllllllllllllllllllllllllllllllllllllllli 

e  TELEGRAPH  AND  TELEPHONE  NOTES.  M 


Italian  Wireless  Telegraph  Regulations.  The  CazzcttaUfficiale* 
contains  the  te.xt  of  a  Decree  (No.  1,587)  relative  to  wireless  installa- 
tions on  board  merchant  ships.  Merchant  vessels  carrying  50  or  more 
persons  on  board  must,  unless  they  are  specially  exempted,  be  pro- 
vided with  radintck'f;ra|ihic  installation:i. 

Radiotelephony  In  Argentina. — A  laboratory  is  bemg  fitted  up  at 
the  Radiographic  station  at  the  Dariiena  Norte,  for  the  purpose  of 
making  experiments  in  radiotelephony.  It  is  hoped  to  be  able  to 
cfTc't  communication  over  a  distance  of  200  miles. 

Telephony  in  Argentina. — The  Minister  of  Public  Works  of  the 
Province  of  Cordoba  has  authorised  the  Rio  Cuarto  Telephone  Co.  to 
exploit  the  telejihone  systems  connecting  that  city  with  Sampacho, 
La  Carlota,  Pascanas,  Dalmacio  Velez,  Rio  Tercero,  Los  Reartes  and 
Achiras. 


EMPIRE  NOTES. 


Australasia. — The  ""  British  Australasian  "  says  negotiations  for 
the  development  of  Tasmanian  iron  deposits  have  been  opened  with 
the  State  Attorney-General  by  the  Australian  Electric  Steel  Co., 
which  is  erecting  works  in  New  South  Wales. 

Dirsctors  of  the  companj'  state  that  tlie  company  intend  to  u^e  an 
electrolytic  process  for  producing  steel  direct  from  the  ore  a\id  liavc  a.'-ked 
whether  the  Tasmanian  Government  would  supply  power  for  working 
the  iron  deposits  in  the  north-western  i^art  of  the  State.  t)n  behalf  of 
the  Government  an  undertaking  was  given  to  supply  power  subject  to 
an  agreement  as  to  tenns.  The  Government  is  investigating  the  power 
possibilities  of  the  Lake  River  and  the  Arthur  Lake?,  which  may  provide 
a  large  supply  of  power  for  the  northern  part  of  the  island. 

A  motor  and  comprassor  are  being  installed  at  the  Mount  Lyell  Mine 
(Tasmania)  for  the  new  electrically-driven  air-compressor  plant.  When 
this  plant  is  in  operation  the  whole  of  the  machinery  at  the  company's 
mines  and  reduction  works  will  be  operated  by  electric  power  derived 
from  the  compiny's  own  Lake  Margaret  hydro-electric  plant. 

Canada, — Iho  Dominic n  Government  have  taken  over  the  ccntrol 
of  the  electric  power  plants  on  the  Canadian  side  of  Niagara  Falls 
in  order  to  expedite  munition  work  ard  to  prevent  the  exportation 
jjf  t  ho  iKjwer  to  the  United  States,  which  in  badly  needed  by  Canadian 
factoi'ic  G, 

American  works  and  mills  have  taken  a  supply  of  electrical  energy  from 
the  Canadian  plants  in  addition  to  the  electrical  energy  derived  from  their 
own  power  plants.  The  Canadian  plants  selling  power  to  the  States  will 
now  be  obliged  to  cancel  contracts  or  shut  down,  when  the  authorities 
will  operate  their  plants.  The  action  will,  probably,  also  affect  the  mills, 
tramways  and  street  lighting  of  certain  towns  in  Ontario,  for  current  is 
supplied  from  Niagara  to  places  within  a  radius  of  150  miles. 

S3Uth  Africa.— The  ■■  African  World  "  states  that  the  project  fo'' 
cun;!;ructing  an  electric  tramway  from  the  Rand  to  Pretoria  has  been 
revived 

The  electrification  of  certain  urban  sections  of  the  railwavs  is  being 
coii.xidcrcd. 

I 


FOREIGN  NOTES. 


Americin  Inquiries.— H.B..\I.  ('on  uCn. id  m  .\"<>v  York  (.\lr.  if''. 

('live  Bayley)  rci|Uc;;ts  I'nitcd  K.n"4<lom  miiuifaclurt  i:i  who  have 
branchc:;,  ajcnt.j  or  other  rcprcseutativcii  in  the  United  Sfatea  to 
forwa.-d  to  h  ni  the  addreines  of  such  rcprcHentatives,  ai  these  will 
be  of  a':i;ii;tincc  to  him  I'n  dialng  with  the  frequent  inquiries  he  rc- 
ccivcii  from  American  merchiintu. 

Colombia. — The  Government  has  given  sanction  to  the  Municipal 
('(mncil  of  Rcmedios  (Departmenl  of  Antioi|uia)  to  borrow  i:5.360 
for  electric  lighting  and  aqueduct  works,  to  the  Municipal  Council  of 
San  Jeroninio  (Department  of  Antioquia)  to  borrow  £800  for  the 
installation  of  an  electric  power  plant,  and  to  the  Municipal  Council 


of  Quibdo  (capital  of  Choco  Intendency)  to  borrow  £2,000  for  elecf/rio 
lighting  works.  The  Government  has  also  authorised  the  Municipal 
Council  of  Pensilvania(  Department  of  Cakl.as)  to  borrow  15,000  jjesos 
gold  (:},00())  for  the  installation  of  an  electric  power  plant  ;  and  the 
Munici2)alities  of  Angostura  and  Venecia  (Department  of  Antioquia) 
to  borrow  4,000  pcsjs  (£800)  ;  and  5,000  pescs  (£1,000)  respectively 
for  similar  purposes. 

U.S.A.-Argentine  Telegraph  Project.— The  "Review  cf  the  River 

Pla  e''  states  tha>  the  Western  Uiiion  Telegraph  Co.,  in  combination 
with  the  .-Vmerican  InlernationalCorpn.,  hasdecided  to  construct  two 
telegrp.ph  lines  betiveen  the  United  States  and  Buenos  Ayres,  and 
that  a  commission  will  shortly  leave  New  York  to  otudy  the  matter. 

Venezuela.  -An  American  consular  report  from  Maracaibo  states 
that  sio'c  the  local  electric  light  company  decided  to  supply  power 
ilui'iiig  the  day  increasing  interest  has  been  shown  in  electric  power 
and  heating  devices. 

There  is  agood  opening  fur  all  kmds  of  electrical  ap,  i|  iauccs  for  dojnesi  ic 
and  industrial  ufro,  such  as  fans,  stoves,  irons,  large  ovens  for  bakeries, 
motor-driven  pumping  outfits  for  private  houses,  motors  of  1  H.y.  to 
:i5n. p.  Catalogues  and  prices  might  be  ^:ent  to  the  Maracaibo  Electric 
Light  Co. 

A  company  was  organised  in  Barillas,  Venezuela,  o  liuild  an  electric! 
lilant  in  that  city.  Sr.  J.  M.  Rodriguez  is  president,  and  Sr.  S.  .Jimenez, 
.':ecretarv. 


MISCELLANEOUS  NOTES. 


Blackmail  Charge.— At  the  Central  Cruninal  Court  last  week 
Thomas  Absalom  Jackson  was  found  guilty  of  having  demanded 
money  with  menaces  from  Marconi's  Wireless  Telegraph  Co.  (Ltd.) 
and  from  Mr.  Ciodfrey  Isaacs  (managing  director  of  the  company) 
and  of  offering  to  prevent  the  publication  of  certain  matters  with 
intent  to  extort  money.  The  accused  was  sentenced  to  three  year.s' 
penal  servitude. 

Enemy  Firms  in  Foreign  Countries.— The  "  London  Gazette  "  of 

Dec.  8  contains  further  list;)  of  additions  to,  removals  from  and 
alteration.'!  in  the  list  of  persons  and  firm.;  with  whom  all  business 
relations  are  prohibited. 

Amongst  the  additions  are  :  Portugal. — Thomson- Houston  Iberioa 
(•sff  AUgemsino  Elektricitas  Ges.)  ;  Spniii. — Orenstein  &  Koppel — ■ 
Arthur  Kopjxtl — Soc.  Anon,  Barcelona,  and  all  other  branches  in  Spain. 

Enemy  Firms  Wound-up.— The  Board  of  Tiade  has  ordered  the 
winding-uj)  of  377  businesses  controlled  by  alien  enemies.  .; 

.  The  latest  list  includes  Hills,  Menke  &  Co.  (Ltd.),  154,  Great  Charles- 
street,  Birmingham,  general  export  merchants  (Controller  :  H.  A.  Sharp, 
120,  Colmore-row,  Birmingham) ;  Greenwich  Time  (Ltd.),  106,  Albany- 
street,  London,  N.W.,  .selling  and  letting  out  on  hire  clocks  (Controller: 
S.  F.  Stephens,  12-14,  Arthur-street,  E.C.). 

Claims  against  Vincit  (Ltd.),  21,  South-road,  New  Southgate,  London, 
N.,  are  to  be  sent  to  Mr.  C.  Eves,  (52,  New  Broad-street,  E.C.,  by  Jan.  Ifi. 

Claims  against  the  New  York-Hamburg  India  Rubber  Co..  (Ltd.)  a"e 
to  be  tcnt'to  Mr.  H.  E.  Clavk,  7,  St.  Mikked-street.,  E.G.  by  Dec.  28. 

Inquest. — At  Coxicdge  !a;;t  week  an  iiqiest  was  lield  (ii  Geo. 
Soulsby,  an  apprentice  titter  and  electrician,  employed  b_\  the  Burra- 
tlon  &  Coxicdge  Coal  Co.,  at  Hazelrigg  Colliery. 

M.  Dickinson,  an  cngiiicman,  stated  that  about  11  a.m.  on  the  3rd 
inst.  deceased  went  hito  the  engine-hou.«e.  After  an  absence  from  the 
engine-house  of  about  two  minutes  he  found  deceased  lying  on  his  back 
on  the  floor.  Artificial  respiration  was  tried  without  effect.  On  exam- 
ining the  place  witness  found  that  deceased  had  been  tampering  with  the 
electric  controller.  He  had  opened  the  box  and  come  into  contact  with 
the  electric-current. 

M.  Richard.son,  enginewright,  staled  that  he  gave  deceased  mstructions 
to  "  blow  out  "  the  motor.  He  did  not  intencl  that  he  should  clean  the 
contacts,  because  he  knew  that  he  would  not  have  time,  altheugh  In'  was 
([uitc  capable  of  doing  so. 

A  verdict  of  "  accidentally  tlcctrooutcd  whilst  attempting  to  open  the 
electric  onntroUer  before  '  cutting  '  the  mahi  switch,"  was  returned. 

Municipal  Tribunal  Case. — Two  eleetrieal  engineers  of  the  Islington 
(London)  Horough  Council  asked  the  London  Munitions  Tribunal  to 
grant  leaving  certilicatcs  because  they  had  been  refu.sed  th?  3s.  war 
rate  granted  to  engineers  on  Nov.  7.  Unlcis  tli?y  obtained  the  extra 
3:j.  or  left  the  emjiloy  of  tJie  Council  they  w:)uld  be  turned  out  of  their 
trij,elc  union. 

For  the  Council,  Aid.  S.mnt  stated  that  each  man  was  getting  an 
uvorago  wage  of  .£2.  10s.  per  week,  and  the  Council  de.-in)d  to  pay  fair 
wages.  The  ('ouncil  woks  supplying  electrical  energy  at  id.  per  unit,  and 
wdw  making  no  huge  war  profits.  Neither  did  the  men  have  to  w'ork 
under  high  prewsui-e.  If  the  wages  wero  raised  the  incroased  working 
costs  would  mean  that  the  rates  would  ha\e  to  boar  part  of  the  cost  of 
running  the  undertaking. 

The  case  was  adjourned  in  order  that  roprosentatives  of  the  men's  trade 
unions  might  be  called.  ; 
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Prohibited  Goods  Forfeited. —At  Liverpool  last  week  the  Excise 
authorities  claimed  the  forfeiture  of  certain  goods  whicli  had  been 
seized  at  I  hit  port  on  arrival  from  the  United  States. 

In  one  case  a  large  quantity  of  motor-car  parts,  consisting  of  carbu- 
rettors, were  claimed  by  the  Anzac  Motor  Co.,  of  London,  having  been 
consigned  to  th?m  by  the  Marv.")  Carburettor  Co.  (of  Michigan,  U.S.-\.). 
For  the  pro.«ecution  it  was  stated  that  these  had  been  imported  in  con- 
travention of  the  Prohibition  of  Imports  (No.  3)  Proclamation,  1916,  and 
were  therefore  liable  to  forfeiture. 

In  the  second  case  a  consignment  of  electric  light  reflectors  for  Gaston 
Williams  &  Wigmore  (Ltd.),  of  London,  were  similarly  seized,  they  being 
prohibited  goods  under  the  No.  -1,  Proclamation.  It  was  stated  that  the 
goods  were  ordered  before  the  Proclamation  cama  into  force,  but  owing 
to  congestion  of  traffic  they  were  not  delivered  in  this  country  in  time  to 
escape  the  operation  of  the  Proclamation. 

In  both  cajies  the  Stipendiary  Jlagistratt^  mad(^  an  order  forfeiting  the 
goods  with  live  guineas  costs. 

Prohibition  and  Restriction  of  Exports.— On  Dec.  12  His  Majesty 
in  Council  ordered  that  the  following  additions  and  alterations  be 
made  in  the  Schedule  to  the  Proclamation  of  May  10,  1916  ; — 

The  folloichigarc  to  be  dekied: — (^4)  Peroxide  of  manganese,  (B)  Electric 
lamps  (except  carbon  lamjis  and'arc  lamps  for  street  lighting).  {B)  Lead, 
pipe,  scrap  or  sheet,  and  solder  containing  lead.  (C)  Pock't  lamp  ca.'Cs 
and  cases  fitted  with  bulbs  but  not  containing  batteries,  (A)  Valves,  gas, 
steam  and  water,  (.-1)  Wood  screv.s,  made  of  brass,  iron  or  steel. 

The  following  are.  tubi  uddid  :  (C)  Iridium,osmium,  palladium,  rhodium 
and  ruthenium  compounds,  iA)  Peroxide  of  manganese  and  all  mixtures 
afld  preparations  of  same,  (C)  Sulphites,  metallic,  not  otherwise  pro- 
hjbited.  (f)  Thiosulphates,  metallic,  not  otherwise  prohibittd.  (.4)  Zirco- 
nium coiu;>ounds,  (B)  Electric  lamps,  (except  carbon  filament  lamps, 
arc  lamps  for  street  lighting  and  pocket  electric  lamps  and  their  c(  m- 
ponent  parts),  (C)  Electric  lamps,  pocket  and  their  component  pails. 

(A)  Fueleconomisers,  used  m  connection  with  steam  boilei-s.  (C)  Iridium, 
osmium,   palladimn,   rhodium,   ruthenium   and  alloys  of  thete  niclals. 

(B)  I-ead  (except  pig  lead),  alloys  of  lead,  solder  contma.ng  lead,  and 
manufactures  of  lead  or  its  alio;  .s,  not  otherwise  prohibited,  {A)  Thorium 
a:id  its  alloys,  (A)  Zirconium  and  its  alloys,  (C)  Valves,  gas,  steam  and 
water.  (C)  Wood  screws,  made  of  brass,  iron  and  steel,  (B)  Zirconium 
minerafs. 

Imports. — The  following  are  official  values  of  eltetrical  machinery, 
material  and  apparatus  imported  into  this  country  (a)  during 
November,  1916,  and  (6)  th;  aggregate  figures  from  .Jan.  1  to  Nov.  oO, 
with  increase  or  decrease  compared  with  corresponding  periods  of 
191.5:— 

Electrical  machinerj',  (a)  £64,841  (decrease  £.55.265),  (b)  £1.029.928  (de- 
crca.'c  £3<}4,933)  ;  including  generators  and  motors  other  than  fi  r 
.aeroplanes,  motor  cars  and  cycles,  (a)  £12,662  (decrease  £4,925),  (6) 
£194,735  (decrease  £45,902) ;    and  electrical  machinerj'  unenumerated 


((/)  £52,180  (decrease  £40,340),  (6)  .£835,193  (decrea.se  £319,031) ;  tele- 
graph and  telephone  cables,  submarine,  (a)  £7  (decrease  £177),  (b) 
£7  (decrease  £304) ;  other  than  submarine,  (a)  £4,655  (increase  £2,515), 
(b)  £75,604  (increase  £47,319) ;  telegraph  and  telephone  apparatus, 
(n)  £15.880  (decrease  £14,016),  (A)  .£227,915  (increase  £118.921);  other 
electrical  wires  and  cables,  rubber  insulated,  (a)  £11,564  (increase 
£7.823).  (6)  £118,545  (increase  £32,025) ;  with  other  insulations,  (a)  £578 
(decrease  £56).  (6)  £14,766  (decrease  £29.096) ;  carbons.  («)  £4,261  (de- 
crease £11.536),  (b)  £77,986  (decrease  £56.711)  ;  glow  lamps,  (a)  £16.475 
(increase  £6,293),  (b)  £259,584  (mcrease  £125,934)  ;  arcla-nrs  and  electric 
searchlights,  (a)  nil  (decrease  £136),  (6)  nil  (decrease  £2.SC0)  ;  parts  of  arc 
lamps  and  searclilights  (other  tluin  carbons),  (a)  £1 1.8.53  (increase  £5  241), 
(6)  £104,303  (increase  £25,176) ;  primary  and  secondai-v  batteries,  (a) 
£25,373  (decrease  £10,523),  (6)  £192,206  (mcrea-e  £48,192) ;  metsrs  and 
raeasuruig  instruments,  («)  £4,413  (decrease  £22),  (6)  £48.452  (increase 
£19,772)  ;  switchboards,  (a)  £10  (decrease  £175),  (6)  £207  (decrease 
£4,182)  ;  electrical  goods  and  apparatus  imenumcrated,  (a)  £38,5SO  (in- 
crease £16,971),  (b)  £340,372  (increase  £152,530).  Total  of  electrical 
goods  and  apparatus  other  than  machincn'  and  uninsulated  wire,  (n) 
£133,648  (increase  £2,314),  (b)  £1,460,007  (increiise  £475,776). 

Exports. — The  exports  of  electrical  machinery,  material,  &c.,  (a) 
during  November,  1916,  and  (6)  from  Jan.  1  to  Nov.  30,  with 
increase  or  decrease  compared  with  corresponding  periods  of  1915, 
were  as  follows  : — 

Electrical  machmery,  (n)  £136,884  (inciea.se  £19,671),  (6)  £1.386.291 
(increase  £83,422) :  including  railwav  and  tramway  motors,  (a)  £1,039 
idecrease  £6,738),  (6)  £34.248  (decrea;"c  £72,762) ;  other  generators  and 
motors  except  for  aeroplanes,  motorcars  and  cycles,  (a)  £80,817  (increase 
£4,149),(6)£758,800(inorease£118,380) ;  andelectrieal  machinervimenu- 
meratiMl.  [„\  'c:,7>  028  (increase  £22,260),  (6)  £593,243  (decrease  £37,804)  ; 
telct.'T  '"■  M   ,able.s,sxibmarme.(n)  £19,342  (decrease  £40,62.5), 

(6)  £!  170,127);   other  than  .submarine,  (rt)  £35,471  (de- 

crea:u  i_  ■.!  .,,,, ',!7.J.U07  (increase  £70,542)  ;  telegraph  and  telephone 
apparatus,  («)  £25,326  (decrease  £5,201),  (b)  £235,515  (increase  £33,452.)  ; 
other  electrical  wires  and  cables,  rubber  insulated,  (a)  £34,945  (decrease 
£38,526),  (6)  £516,277  (increase  £183.720);  with  other  insulation,' (rj) 
£39.063  (decrease  £21,194).  (/-i  iT-21  i;;-J  (increase  £252,737)  ;  carbons,  (a) 

£382   (decrease   £676),   (/.)    I'l.Tnii    nase   £1,587);    glow   lamps,   («) 

£23,210  (increase  £8.080),  [b)  tlso,7s2  (increase  £34.436)  ;  arc  lamps  and 
searchlights,  (a)  £1,471  (decrease  £1,35.5),  (6)  £9,449  (mcrease  £2,488) : 
parts  of  arc  lamps  and  .searchlights  (other  than  carbons),  (a)  £6,608-(in- 
crease  £5,520),  (6)  £21,710  (increase  £946)  ;  primarv  and  secondary  bat- 
teries, (a)  £15,730  (decrease  £779),  (6)  £246,869"  (uicrease  £65!i6S0) ; 
meters  and  measuring  implero.ents,  (a)  £16,249  (increase  £1,783), ,  (6) 
£194,652  (increase  £54,717)  ;  transformers,  (a)  £12.504  (increase  £4,760), 
lb)  £100,169  (increase  £3.431)  ;  switchboards,  (a)  £3.450  (decrease  £267). 
(b)  £.54,808  (decrease  £90)  :  electrical  goods  and  apparatus  unenimierated. 
(o)  £76,018  (increase  £17,530),  (6)  £678,589  (increase  £138,627).  Total 
of  electrical  goods  and  apparatus,  other  than  machinery  and  iminsulatcd 
wire,  (o)'£.309,769  (decrease  £96,141),  (6)  £3,869,437  (mcrease  £937,420), 


TENDERS    INVITED. 


I 

Telegraph  and  Telephone  Material. 

Tdider.  are  invited  by  Jan.  10.  1917.  for  Ihc  i.upply  and  dc 
livery  to  the  I'ost.ma.stkh-Oknkrai.'.s  Dkp.artmknt,  Statu  oi 
WK.1TEUN  Ai-.sTKALiA,  of  telephone  iu'trument;)  and  part. 
(W.  A.  .Schedule  No.  497).  Tender  foriui,  iipecification,  &c., 
con  be  obtained  nt  the  Commifmwealth  OfficcB,  72,  Victoriii- 
utrcet,  S.VV.     ,S>«  ulm  au  adverllHemenl. 

Tcndcrg  are  invited   up  to  Doc.  22  for  the  supply  to  the 

AlsTKALiAN     CoMBlON  WEALTH     I^oHtmastcr-GcnorarB     Dept., 

State  of  W.  Australia,  ut   (ho  Telegraph  Office,  Eucia,  of   340 

A'  I  iiiMiiintoiH,  Willi  uHsoejiiled  apparatus,  asporschodulu  No.  492, 

Electric  Bell  Wiring  Materials. 

The  CnMMi.ssioNKFi.M  cu  il.M.  Works,  &(:.,  are  preiiured  to 
receive  tenders  for  the  supply  of  Mnforiuls  for  ICIeetrie  Hell 
Wiring.  I-'onns  of  lender,  conditions  of  eontrael,  Ice,  from  the 
Controller  of  Supplicn,  King  (, harlcs-street,  WeHtminster,  S.V\'.. 
iiiidU-nd.TH(l,y  II  a.m.  „f  Dee.  IS)  to  the  Seereti.rv,  Il.M,  Ofli' c 
of  Work  ..  Storiy',1  (;,i|i.,  b.niloii,  S.W. 

Turbc-Altemator  and  Condensing  Plant. 

DiliHAN  r.,riK,ral ion  wiinl  lenders  by   II  a.iM.   Jan.   3  for  a 
n.lKJO  kw.     .Slrnm    Tiirboaltenialor    and    Condensing    Plant. 
.SjK'einrnlioi,  (No.  S.2.18)  from  ikirougli  lOleclrical  Engineer. 
Air  Duot  lor  Turbine. 

.MA.Niiu.-irKK  ICIrrlnrily  ('oinmiflee  ref|uire  leiicleni  for  llie 
Hiipply  i„id  .1..  |,„„  of  .1  Steel  Air  Duct  for  No.  1.5  liirbiiK'  at 
SiiiArt  Hifeet  gcwrnlinKaltttion.  Spoolficfttioin  from  .Mr.  I".  K, 
RlighcM.  Town  Hh'I,  Mau.hr..ler. 


Motor-Generator,  Motors,  &c. 

DuNEDiN  (N.Z.)  Cotmeil  require  tenders  liy  .5  p.m.  Jan.  24 
for  the  supjJy  of  a  Motor-Generator,  \\ith  Accessories  and 
Spares.  Specification  may  be  seen  at  the  office  of  the  City 
Electrical  iCnguiccr. 

Cape  Town  (S.  Africa)  Corporation  require  tenders  by  noon 
.Jan.  5  for  supply  of  Electric  Motors  and  Starting  Panels. 
Sijeeification,  &e.,  from  the  Eleelrieity  Department. 

Meters.  M.  D.  Indicators,  &c. 

Sydnky  (N.S.W.)  Council  require  tenders  by  3  p.m.  I'Yb.  19 
for  supply  of  meters,  maximum  demand  indicators  and  feed^r 
regulator^  S|)Ccitieations,  &e.,  from  the  Electric  Lighting 
Do])!..  Town  Hall,  Sycbiey. 

Electrical  Fittings,  &c. 

\\i;sT  Ham  Cnanlians  re(|uire  lenders  by  lOii.ni.  Dee.  21  for 
Ibivi'  inonlhs'  supply  of  Elcclrical  Ji'ittings,  &c.  h'onns  of 
lend''!-  from  111'-  Cli'rk,  I'niunroad,  LeytoiisloiU',  London,  N.  10. 

Tramway  Materials,  &c. 

LdMioN  ('i)i'NTV  CouNdii.  require  "lenders  by  I  p.m.  Dee.  19 
fnr  HiippU  <'f  32.5  tons  of  Holhd  Steel  Bar  for  magnetic  brake 
hIiocs.  JtVniM  of  lenrlcr  from  llu'  Chief  Ollieer.  L.C.C.  Tniin- 
wiiys,  (')2,  l''insbuiy  piivenic  111,  K.C. 

.ioiiANNBsnriKi  Corporal  inn  reipiiro  tenders  by  nmiu  .Ian.  3 
for  Iron  Axles  and  Hushes  (eoutruot  1113).  SjieciliealioiiM,  &r., 
from  the  Municipal  (Ullces  (Uoom  fiS), 
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Electricity  Supply  Concession. 

Extension  of  Tiiiu:-    ■I'lic  lime  for  sending  iu  tenders  fur  Geuc- 

ratijig  and  Supplying  Elcetrical  Energy  for  Lighting  and  Power 

ill  St.  George  (Grenada)  and  its  suburbs  is  extended  to  Dec.  31. 

_,.   .  Particulars  from  Colonial  Sceretary,  Grenada  (British  W.  Indies). 

Electric  Crane  and  Coal  Transporter  Plant. 

The  X.S.W.  Rail\v.4Y  and  Tramway  Department  require 
tenders  by  Jan.  3  for  a  50-ton  Electric  Overhead  Travelling 
Crane  for  ZaiTastreet  power  house,  Ne^^■castle  (X.S.W.). 
Specification  (No.  471)  from  the  Electrical  Engineer,  01,  Hunter- 
street,  Sydney. 
Electric  Fittings,  &c. 

]3ru;hton  Ciuaiilians  rei[uire  tenders  b\-  10  a.m.  Dec.  10  for 
Electric  Fittings,  Ironmongers,  &c.  Forma  of  tender,  &c.,  I'rom 
the  Clerk.  Prince-street,  Brighton. 


iiwnig 


=  TENDERS  RECEIVED  AND  ACCEPTED 


Gla.sgow. — The  following  IcikI-is  hiivo  been  accepted  fur  the 
tramways  department: — 

Miller'&  Co..  cliillcl  brak-;  lilucks,  tln-cc  niuuths'  coutrauts  ;  Pilking- 
lon  Bros.,  glass,  si.x  months'  contracts  ;  Chance  Bros.,  glass  ;  Brown, 
tSaylcy's  Steelworks,  car  wheel  tyres  ;  A.  Shanks  &  Son,  malleable  cast- 
ings ;  P.  &  W.  MacLellan,  iron  and  steel  bars  ;  L.  Sterne  &  Co.,  springs ; 
J.  Mmray  &  Sou,  Marks  &  Johnston  and  J.  D.  Hamilton,  oils. 

Bath. — Messrs.  Chamberlain  &  Hookham  (Ltd.)  have  received  the 
ciijifi-act  for  elcctrii.ifx  meter,  I'cjj'  the  ccjining  vear. 


SHEFl'im.i).      'I'lie    Ci(.y    Council     ha,\c    accepted     (lu^ 
lenders  : — 

,\.  ReyroUe  &,  (V.,  lOU-amporo  o.h.t.  oil  break  iurnaco  switches, 
•£520.  43.,  30  jiuiols  of  tlircophiso  o.h.t.  sub-station  switchgear,  £.5',15(j  ; 
R.  White  &  S-ms,  taking  up  and  relaying  train  road  track,  £487.  10s.  ; 
Brush  Electrical  Engineering  Co.,  2.5"double-docked  top-covered  tram- 
cars  without  olootrical  equipmeat,  £1,060-  po;-  car  (plus  5  per  cent,  for 
contingencies).  ■■ 

Salford. — The  Corpoiation  are  recoMmended  by  the  Electricity 
Committee  to  accept  the  tender  of  Messrs.  Mossay  &  Co.  for  the  sup- 
ply and  delivery  of  an  "  Orwell  "  two-ton  electrieally-driven  tipping 
wagon,  titled  with  electrical  tipping  gear,  at  £795. 

Wulvkrhampton.  ^The  Council  has  accepted  the  tender  of  the 
British  Thomson-Houston  Co.  for  a  steam  turbuie-driven  boiler 
feed  pump  (at  £421)  ;  and  that  of  Ransome.  Simras  &  Jeffreys  for 
a  21-ton  ■'  Orwell  "  electric  !orr\  (at  £630). 

Newport  (Mon.). — The  Council  has  accepted  the  tender  of  the 
British  WestinghouS3  Electric  &  Mfg.  Co.  for  converting  plant,  at 
£1,480  ;  and  that  of  the  British  Thomson- Houston  Co.  for  l.t.  b.c. 
switchgear  (at  £152),  and  e.h.t.  switchgear,  £127.  8s. 

MANr'iiE.STER. — The  Corporation  has  accepted  the  tenders  of 
Pu'elli-General  Cable  Work.s.  Western  Electric  Co.,  British  Insulated 
&  He!sbyC!al)lcs  and  W.  T.  Glo\er  &  Co.  for  cable  for  the  electricity 
department. 

Stockport. — The  Guardians  have  accepted  the  tender  of  R. 
Bardsley  for  144  electric  lamps  at  £13.  13s. 

Walsall. — The  Council  fia^;  accepted  the  tender  of  the  British 

Thomson  Ho\istoii  Co.  for  e.h.t,  .switcligear,  at  £31.'i. 


FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND  REPORTS. 


FERRANTI  (LTD.)  - 'Jlic  lunlil  o,.  Hailing  for  the  year  to  .Time  30, 
1016.  was  £54,377.  9s.  3d,,  and  after  ei-editing  tran.«fer  fees  and  deductiny 
general  establishnieat  charges,  wpairs  and  renewals,  legal  cxptntcs. 
income  ta.v,  &c.,  there  remams  a  balance  of  £21. .563.  5s.  7d..  and  with 
£1,028.  OS.  4d.  brought  forward  the  total  is  £22,591.  10s.  lid.  Deducting 
interest  on  first  mortgage  debentm'C  stock  (£4,281.  10s.  6d,),  interest  on 
five-year  notes  (£2,076^)  and  on  bank  loans  {£l,(i.59.  14s.  lOd.).  and 
£10.000  placedto  depreciation  reserve  account,  the  balance  to  be  carried 
forward  is  £4,574.  5s.  7d.  The  results  for  the  year  show  a  satisfactoii' 
improvement  both  in  output  and  profit,  notwithstanding  the  uicrcase 
in  cost  of  materials,  laboiu',  freights  and  other  expenses.  During  the  year 
£2,800  first  mortgage  debentures  and  £800  five-year  notes  have  been 
redeemed,  and  loans  agaui-st  five-year  notes  and  second  mortgage 
■detwntutes  have  been  further  reduced.  Mr.  t).  Wmder  has  been  elected 
a-director  during  the  year,  and  his  appointment  will  bo  subndtted  for 
confirmation. 

INDIA  RUBBER,  GUTTA  PERCHA  &  TELEGRAPH  WORKS  CO.  (LTD.)— 
Thr  icpoit  f(.r  Ihv  v,>r  ended  Sept.  :!(>  slates  that  the  armnnts  show, 
aftrr  provisiuu  for' donl.l  fiil  drlits,  a  nri  ornlit  o[  £133.778  13s.  5d. 
.Vlding  £1S,937  lis.  U.I.  I.i.iujln  f.,i  «,ii, I,  .ir.liirling  £12..'")00,  the  divi- 
dend on  llie  prefercnc,'  vlmn  ,  |,m.|  mi  .1  niuoy  ,nid  .July,  and  £12,500,  the 
inleiini  dividend  on  thi'  uidiii.iiv  hues  paid  iu  July,  there  remains  a 
ilispcisiible  balance  of  £127,710  5s.  4d.  The  directors  have  restored  to 
t  he  rcscr\-e  fund  the  £50,000  whieli  was  taken  from  it  to  meet  the  los.ses 
sustsuncd  Ijy  Pcrsan  and  tlu!  foreign  branches,  and  recommend  that  Die 
lialf.yearly  dividend  of  ijs.  per  share,  or  at  the  rate  cf  5  per  cent.  ]»r 
annum,  be  piid  to  tliu  preference  >hareht)lders  and  that  a  dividend  of 
l.")s.  |K'.r  KJuire  (tax  free),  anuiunting  to  £37..'>t)0,  making  witli  the  int.>rini 
dividend  paid  in  .Inly  a  total  pavnicnt  of  1(1  jxm-  cent,  for  the  vear,  ba 
|«id  to  the  ordiiniry  "shareholders,  leaviiig  £40,216  .5s.  4d.  to  be  carried 
forward.  No  satisfactory  t^stimate  can  be  given  as  to  the  war  taxation 
which  the  (■(iin)iiny  will  have  (o  pay  in  respect  of  the  profits  made  dnring 
t  he  ye  >r.  but  t  he  dircftora  feel  sure  tint  the  position  is  amply  safeguarded. 
The  directors  have  to  report  that  the  Company's  debentures  became  due 
for  repiynu-nt  in  March  last,  and  under  the  existing  state  of  the  nmiiey 
irnirket  they  could  only  bo  replaced  at  £93  and  at  5  per  ccrjl.  inslc.id  ('.t 
4  i)er  cent,  interest,  'fhis  entailed  an  expenditure  in  cash  of  £28.000  and 
an  extra  liability  iu  intorej^t  of  £4,000  per  annum  for  ten  years.  The 
directors  took  the  opportunity  of  (he  gre.at  demand  for  tonnage  to  soil 
tlK'  cable  ship  "  Silvertowil,''  which  had  littln  prospect  of  ealile  work 
during  the  war.  Tho  '' Dacia,''  after  an  absence  of  more  thin  lour 
months  abroad,  has  been  suiik  by  a  torpedo,  but  ah  hands  have  been 
saved.  She  was  fully  covered  by  insurance.  Tho  Silveilown  works 
bctamo  a  conlrollcil  establishment  on  May  1  last.  Col.  Weston  Jarvis 
lias  beoji  serving  with  His  Majesty's  forces  iu  (Jallipoli  and  Eavpt  since 
.\pril,  1915,aiUU»4U)wliom.!.  ,  .Mr.  Ilnnhinv  j.ann.l  (lie  annvan'd  is  with 
his  regiment  in  France 


ISLE    OF    THANET    ELECTRIC  TRAMWAYS  &  LIGHTING  CO.  (LTD.)— 

Th''  i<':i;>ii  for  thr  yiM'C'uk'd  Sept.  30  states  that  the  profit  was  £9,742. 

There  \\a<  .i  saviui.^  nl  t2.445  in  w-orking  o.xirenses  and  the  profit  balance 

for  thi'  year  is  >u(H'-iiMt  to  cover  all  interest  charges  and  to  leave  £389  to 

-  be  caria-d  foiHard. 

MANX  ELECTRIC  RAILWAY  CO.  -  The  accomi  ts  for  the  year  ended  Sept. 
.£0  state  that  the  gross  i-eceipts  were  £8,150  and  tho  expenditure  was 
£8,885.  showing  a  loss  of  £73-1 ;  addmg  debit  balance  from  last  year 
(£9,43(5)  and  debenture  interest  (£9,000)  the  debit  balance  on  revenue 
account  is  £19.170.  • 

UNITED  ELECTRIC  CAR  CO.  (LTD.)— A  circular  has  been  issue  1  to 
the  shamholders  on  behalf  of  Messrs.  Dick,  Kerr  &  Co.,  stating  they  are 
prepared  to  aenuirc  the  preference  and  ordinaiy  shares  of  the  Cnited 
Co.  on  certain  terms.  Prefereilce  shareholders  of  the  United  Co.  will  get 
one  6  per  cent,  enmulativc  preference  share  of  £1  (fully -paid)  in  Dick, 
Kerr  &  Co.  in  cxclian,j.-  'vi  r,uh  preference  share  of  the;United  Co.,  the 
preference  shares  in  I  'el  l\'  ii  &  Co.  given  in  exchange  to  rank  for  the 
?fullsix  months'  ilivi.lr,!.!  ,iay:ilile  on  April  1,  1917,  or,  in  the  .alternative, 
they  will  pay  20s.  cash.  For  ordmary  shares,  the  price  will  be  15s.  in 
cash  for  each  ordmai-y  share.'  The  present  directors  of  the  company 
(other  than  Mr.  Prestwich,  who  is  viccchainnan  of  Dick,  Kerr  &  Co.) 
have  agreed  to  transfer  the  shares  held  by  them  on  the  above  tcrnis.  A 
■nncetmg  of  the  shareholders  will  be  called,  when  the  pre,'.cnt  directors 
of  the  comj)any  (other  than  Mr.  Prestwich)  will  retire  from  the  board,  ajid 
the  shareholders  will  be  invited  to  appoint  a  new  board  in  their  place, 
consisting  of  persons  to  be  pro])Osed  by  Dick,  Kerr  &  Co.  They  have 
agreed  to  pay  £3,000  to  the  ciirectors  retiring  as  compensation  for  loss  of 
office.  The  directors  of  the  United  Electric  Car  Co.  have  also  issued  a 
ciretdar.  iu  which  they  say  they  consider  the  terms  are  fair,  and  ao) 
ree'onunenilcd  for  acceptance. 


NEW  COMPANIES,  MORTGAGES  &  CHARGES. 

NEW  COMPANIES. 

BRITISH  COMPRESSED  AIR  PUMPS  (LTD.)  ( 145.3.52. )---Keg.  Nov.  %1, 
capital  £2..")ll()  in  2,0(1(1  oidinaiy  shar.-s  of  £1  each,  and  10,000  deferred 
shares  of  Is.  cicli,  to  carry  on  the  business  indicated  by  tho  title,  and  that 
of  mpchanical,  electrical  and  general  engineers,  manufacturers  of  machi- 
nery, tools,  boilers,  &e.  First  directors  are  E.  A.  Enovor  and  F.  H. 
Bai'lcy  (both  |:cnnancnt).  ;  ; 

COOPERATIVE  ENGINEERS  (LTD.)  (145,296).— Reg.  Nov.  14.  capital 
£1.()(J()  ill  tl  sliari\<  (.500  dcfcn-ed),  to  carrj'  on  the  business  of  general 
engineers,  founders,  maiinfacturers  of  niahhhiory  and  parts,  tool  makers, 
oloctrical  and  motor  engineer.-^,  etc.  Private  company.  First  directors 
are  W.  N.  Wright.  H.  Bn>omfield  and  two  others  to  be  appointed  by  the 
S(jbseribers.  Reg.  office  :  Mewhall  Chambers.  Newhall-st..  Bii-mingham. 
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CITY  NOTES. 


ELECTRICAL  COMPANIES'  SHARE  IKl.—Continved^ 


taXOHASDA  (Dlc.  13).— Bank  rate  6  per  ceut.  (since  July  13,  1916), 
Consols.  54^.  t'onsoli  Pay  Day,  Jan.  4.  Stocks  and  Shares  Ticket  Day?. 
Deo.  28  and  Jan.  11.  Pay  Days,  Dec.  29  and  Jan.  12.  Price  of  Silver, 
36|d.  

BBITISH  VACaUM  CLEANER  CO.  (LTD.)— The  report  for  the  year  ended 
Sept.  30  states  that  after  allowing  for  depreciation  (he  profit  is  £1,428. 
The  directors  recommend  a  dividend  of  2d.  per  share  (being  at  rate  of 
elightly  over  2 J  per  cent.),  leaving  £602  to  be  carried  forward. 

CHADBUEN'S  (SHIP)  TELEGRAPH  CO.  (LTD.)— The  directoi-s  have 
declared  an  inttrim  dividend  at  rate  of  8  per  cent,  per  amium  (less  ta.v) 
on  the  ordinary  shaix>. 

EAST  LONDON  RAaWAY  CO.— The  directore  announce  a  distribution 
if  K-.  '.'■{.  1'.  T  r.nt.  vn  till-  ■   B  ■"  debenture  stock  for  the  year. 

EASTERN  TELEGRAPH  CO.  (LTD.)— The  company  annuimce  the  pa> 
mcnt  on  Jan.  15  ne.xt  of  dividend  at  the  rate  of  3i"per  cent,  per  annum 
(less  tax)  on  the  preference  stock  for  the  quarter  ending  Dec.  31.  1916. 
and  the  third  quarterly  dividend  of  U  per  cent,  on  the  ordinary  stock 
( ta.v  free)  in  respect  of  profits  for  the  year  ending  31st  inst.  The  transfer 
books  of  the  ordmary  stock  will  be  closed  from  Jan.  6  to  13,  inclusive. 

EASTERN  EXTENSION  AUSTRALASIA  &  CHINA  TELEGRAPH  CO.  (LTD.)— 
Til'-  ilip-ct'T--  have  declared  an  interim  dividend  for  the  ((uarter  ended 
Sept.  :iU  la-t  nf  ;!>.  jjer  share  (ta.x  free),  payable  on  the  1.5th  prox.  The 
share  register  will  be  closed  from  Jan.  6  to  13  ne.\t,  inclusive. 

MELBOURNE  ELECTRIC  SUPPLY  CO.  (LTD.)— A  final  dividend  of  5  per 
cent.,  making  10  per  cent,  for  the  past  year  (tax  free)  has  been  declared 
on  the  ordinarv-  stock  for  the  year  ended  Aug.  31. 

VICTORIA  FALLS  tc  TRANSVAAL  POWER  CO.  (LTD.)— Year's  dividend 
at  rate  of  li  per  cent,  per  annum  (less  tax)  has  been  declared  on  the  pre- 
erence  shares,  making  the  cumulative  dividend  paid  up  to  31st  nst. 


METAL  PRICES. 

Messrs.  J.  B.  Camham  &  Sons,  132,  UpperThames-street, London,  E.C.,  quote  under 
"'"  li.  the  following  as  the  present  basis  prices  of — 


New  Metals.  Per  lb 

Solid  Drawn  Brass  Tubes lejd. 

Solid  Drawn  Copper  Tubes 221d. 

Brazed  Copper  Tubes  22!d. 

Braied  Brass  Tubes 2Cid. 

Brass  Wire   17id. 

Copper  Wire 22d.  1 

Rolled  Brass 17Jd. 

Brass  Sheets 17Jd. 

Per  ton. 

Copper  Sheets   £189    0    0 

Spelter 57    0    0 


Per  ton 

English  Lead Nominal. 

Antimony  Nominal. 

Old  Metals.  Per  ton. 

Clean  Copper  Scrap £135    0    0 

Clean  Brass  Scrap     80    0    0 

Bra-'icry  Copper  Scrap   ...     110    0    0 

Old  Lead  30    0    0 

Old  Zinc 42    0    0 

Hollcv;  Pewter 130    0    0 

Black  Pewter  95    0    o 

Gun  Metal 105 


Scrap  Brass £78 

Clean  Copper 130 

Braiiery  Copper 105 

Cun  Metal 105 

Old  Lead    31 


Per  ton. 

Tea  Liad £28    0    0 

Old  Zinc 45    0    0 

Hollow  Pewter 140    0    0 

Shaped  Black  Pewter  , . . .     100    0    0 


Electricity  Supply. 

Bournemouth  &  Pcole  E.L.  Ord 

Do.    4J%Cum.  Pref 

Do.    6%  Cum.  2nd  Pref 

Brompton  &  KcnainKton  Ord 

I    Do,    7%  Pref 

Cetilrsl  Elec.  Supp.  C.  Deb.  St 

CharlniiCrou  West  End  4 City  Debt.. 

I     Do.    4|Pref 

I     Do.    Ord 

I    Do.    CItvPrel 

I  Chelwa  Elec.  Supp.  Co.  Ord 

Do.  do.  Deb 

City  of  London  Elec.  Lt.  Ord 

Do,    6%Pref 

Do.    S%Dob.Sl 

Do.    4i  Dob« 

untyrf  London  Ord ',, 

10.    C%  Prof 

10.     l-.lDcb 

•      ?  :  r>"i,. 


PriM, 
Twf., 
D«c.  t2 


Rate 

PER  CENT, 
YlBLCBS. 


HI«c,3upp,4J%Debf. 

f.nli;hlr.brldEeOrd... 


■'Pr  1/6%  Pref 

.  •■•■,rr.  Dobr, 

t|ir.  E,  Supp,  Ord 

!  Mort.  Deb 

f;  S-  '■'    iMMort.  Det.St. 

'  %  2nci  D«b«.  . 

%2dMl  Db.St 

i    Supp.  t%  Pre! 
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IH 
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h 

17 

b 
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1 
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(l 

(1 

h 

h 

U 

11 

b 

II 

9 

Mar.,  Sept. 
Feb.  Aue. 
Feb,  Auc 
Mar,  Sept 
Mar,  Aug 

Jan,  July 

Aug,  Fob 
Jun.  Dec 
Mar.  Sept 
Jan, July 
Feb,  Aug 
Mar,  July 
Jun,  bee 
Jun,  Dec 
Mar.  Sept 
Feb.,  Aui:. 
Jan,  July 
May.  Nov 

July 
Feb,  Aug 
Jan,  July 

Ian,  July 
Mar,  Aug 

ian,  Jul/ 
iar",  St  pi 
Mar.  i'ept 
Apl,  Oct 
Mar,  Sept 


PriM 
Tue>„ 
Dec  12 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

Wegivc  below  the  latest  prices  at  whiih  actual  transactions  took  place 
on  or  before  Tuesday,  IX-c.  12. 


Mr.  A.  Joseph.  Earl^street,  London-road, Southwark, London, S.E.,  quotes  underdate 
Dec.  12,  the  followiiig  approximate  prices  of  Scrap  Metals:— 
Per  ton. 


Mr.  Joseph  can  supply  solder  at  the  following  prices  per  ton  :  Plumber's  Solder  (in  bar 
orstrip),  £84  ;  CommercialTintnan's  Solder,  £105.  Blowpipe  Solder,  £11 5, 


Electricity  Supply — cont. 

St.  James'  &  Pall  Mall  Ord 

Do.  do.  Pref 

Do.  do.  Debs     

Urban  Elec.  Supp.  4 J%  Db.  St 

Waste  Heat  &  Gas  Elec.  Gen .  Stations . 

Westminster  E,S.  Corp.  Ord 

Do.    4}  Cum.  Pref 

Electric  Railways  and  Tramways. 

British  Elec,  Traction  5%  Debs 

Do.    6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord.  . 

Do.        do.        Assented  Def.  Ord.  . . 

Do.    4i%  Pref 

Do.     4%  Deb.  St 

City  &  S.  London  Deb 

Do.     Pref.  1896 

London  Electric  Ry.  Ord 

Do.    4%  Pref 

Do.    4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.    31%  Pref 

Do.    3 J%  Convertible  Pref 

Do.    3t%  A  Debs 

Do.    3}%  Debs 

Metropolitan  Dist.  Ry.  Ord 

Do.    4%  Prior  Lien   

Do.    4i  First  Pref 

Do.    6%  Perp.  Debs 

Do.     4%  Debs 

Do.    4%  Debs.  (1903-51 

Do,     4%  Guar.  Stock 

Electric  Manufacturing,  &c. 

Babcock  &  Wilcox  Ord 

Do.     6%  Pref 

Brit.  Aluminium  Ord 

Do.    Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord 

Do.    6%  Cum.  Pref 

British  L.M,  Ericsson  Mfg.  Cm.  6%  ftef, 

British  Thomson-Houston  Db ., 

Brit.  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs 

Do.    4%  Mort.  Deb.  St 

Calender's  Cable,  &c,,  Co.  Ord 

Do.    5%  Pref 

Do.    4J%  Debs 

Dick,  Kerr  &  Ck).  6%  Prel 

Edison,  Swan  Co.  A.  £3  pd 

Do.    4%  Deb 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.    4%  Debs , 

General  Electric  Ord 

Do.    6%  Pref 

W.  T.  Henley's  Telegh.  Wks.  Co.  Ord. 

Do.    4J%  Cum.  Pref 

Do.    4J%  Db 

India  Rubber,  G.P.  ic,  Ord 

Do.     Pref 

Telegh. Con.  &  Main. Co 

Do.    4%  Debs 

Vickers  Ord 

Do.    5%  Pref 

Do.     1st  Debs 

Do.    4J%  2nd  Debs 

Willans  &  Robinson  B.  Cm.  Pref 

Do.     1st  Mt.  Deb.  St 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.    Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.     IO%Pref 

Direct  Spanish  1.0%  Pref 

Direct  United  States 

Eastern  Tel,  Co.  Ord 


Do. 

Do.    4%  Debs 

Eastern  Extension  Tel.  C^.,  4%  Debs 

Dc.    Ord 

Ct.  Northern  Tel.  Co.  With  Coup.  1 1 . . 

Indo-European 

Marconi's  Wireless  Tel.  Co 

Do.    7%  Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telegh.  Co 

Do.    4%  Deb.  St 

Western  Union  50-yr.  Bds 

Telephones. 

Monte  Video  Teleph,  Ord 

OHentalTelcphoneOrd 

■  Do.    Db.  St 

Teleph,  O.  of  Egypt  Db.  St 

United  River  Plate  Ord 

Do.    5%  Cum,  Pio( 

Dp.     Deb,  Stk 

Financial  and  Investment. 

Globe  Telegh.  &  Trust 

Do.    b%P( 

M.ickay Compiinles'Common    

Do.    $100  Picf 

Subm.irlr.r  C:.ll«-  Tn,  t  C't  h I 

Colonial  and  Foreign  Electric  8 

Adol,.l.l.- i-.i'T  :;„,,  lyi',,,  I'.ti 

Do.    i,".,  I'-li 

Bombay  E  S  *t  T,  b'Ji  Prel 

Do.     41";.  "  bs 

Calcutlu  E,S, Corp.  Ord 

Do.    5%Pref, 
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6  112 
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6  13  4 
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5  12  0 
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5  14  3 
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4  10  10 


4  16    6   Sp.Dc.Mr.Jn 
Sp.Dc.Mr.Jn 
.■i,Apl.Jly,0 
.1  Apl.Jly,0 
Apl,  Oct 
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NOTES 


Some  Labour  Problems. 

In  a  thoughtful  Presidential  Address  to  the  Junior  Asso- 
ciation of  Engineers,  which  we  give  in  abstract  on  another  page, 
Mr.T.  W.  Lanchestee  touches  on  many  problems  affecting 
tapital  and  labour  and  their  relations  after  the  war.  One  of 
these  questions  is  that  of  piece-work.  It  is  often  said  that  if 
m&u  put  forth  their  niaxiruum  output  on  a  piece-work  basis 
the  rate  is  almost  cerfcpiuly  lowered  by  the  employer  after  a 
lime  as  the  workman  appears  to  be  earning  an  abnormal 
amount.  In  this  connection  Mr.  Lanchester  points  out  that 
much  depends  upon  the  initial  rate  that  is  fixed.  If  the  rate 
is  reasonably  and  properly  fixed  in  the  first  instance  and  the 
means  of  production  remain  the  same,  then  if  an  employe  can 
make  ntore  than  the  customary  wage  in  his  industry  the  cutting 
down  of  the  piece-work  raie  is  both  unjust  and  foolish. 
.But,  on  the  other  hand,  Mr.  Lanchester  cobtend.s  that  it  is 
difficult  and  sometimes  eciually  xmjust  to  maintain  the  piece- 
work price  which  has  been  wrongly  set  in  the  first  instance  or 
which  lias  become  obsolete  through  a  change  of  conditions. 
Obviously,  if  a  man  is  able  to  make  by  piece-woik  many  times 
more  than  a  man  of  ecpial  .skill  engaged  on  other  work  dissat- 
isfaction is  likely  to  arise.  The  difficulty  is  that  the  fixing  of 
a  piece-work  rate  is  often  a  matter  of  experiment.  It  appears 
to  us  that  if  piece-work  is  to  be  .satisfactory  to  master  and  to 
man  alike  the  rate  should  always  be  fixed  so  that,  for  the 
workman,  there  is  a  material  gain  over  ordinary  day  work.  If 
this  is  not  so  there  is  not  sufficient  inducement.  On  the  other 
liaud,  if  the  rate  is  too  h'gh  dissatisfaction  may  arise  among 
1  hose  not  engaged  on  piece-work,  which  We  believe  is  the'  state 
of  affairs  ad  the  jncsent  moment  in  many  works. 


Mr.  Lanchester  also  touches  upon  the  question  of  profit- 
sharing.  The  view  is  taken  that  many  profit-sharing  schemes 
are  unsound,  due  to  the  fact  that  the  rank  and  file  of  the 
working  commaoity  cannot  afford  to  gamble.  .  It  is  undoubt- 
edly a  fact  that  the  wages  bill  of  any  concern  is  the  first  charge 
on  the  undertaking  and  therefore  the  most  secure,  whereas 
the  dividend  is  the  most  speculative  and  least  certain  item. 
Consequently,  if  an  undertaking  is  paying  a  dividend,  and 
profit-sharing  is  adopted,  the  men  in  that  undertaking  may  be 
much  better  off  than  those  in  another  firm  which  is  not  in  a 
state  of  prosperity  and  which  is  not  paying  a  dividend,  not- 
withstanding the  efforts  of  the  employes.  Only  dissatis- 
faction would  be  felt  by  the  employes  of  the  second  firm  in 
comparing  their  lot  with  that  of  the  first.  There  is  also  the 
difficulty  thai  a  state  of  prosperity  may  be  followed  by  a  state 
of  depression,  in  which  case  the  employes  may  feel  the  state 
of  depression  acutely  because  the  profit  part  of  their  earnings 
is  necessarily  knocked  off.  Mr.  Lanchester's  view  is  that 
profit-sharing  is  largely  un.sound  and  that  it  is  more  satis- 
factoiy  to  depend  on  a  certain  fi.xed  wage.  The  question  is 
certainly  one  of  considerable  difficulty,  more  particularly 
because  it  adversely  affects  any  firm  which  is  not  able  to  pay 
a  dividend,  a  state  of  affairs  which  arises  generally  in  every 
new  business,  for  possibly  some  years.  Even  so,  we  feel  that 
there  is  a  great  deal  to  be  said  in  favour  of  the  employes  having 
some  direct  interest  in  tlie  success  of  every  business  with  which 
they  are  connected- 


Motor  Drives  for  Rolling  Mills. 

Although  many  articles  have  been  written  on  this  .'-.ubject, 
the  literature  on  the  designing  of  electrical  drives  for  rolling 
mills  is  scanty.  Those  interested  will  find  elsewhere  in  this 
issue  an  infomrative  article  by  Mr.  W.  Khight,  in  which  the 
principal  points  to  be  considered  are  dealt  with  at  some  length. 
Mr.  Knkjht  rightly  emphasises  the  importance  of  the  friction 
losses  and  states  that  in  many  mills  the  friction  of  the  mill 
itself  is  about  20  per  cent,  of  the  normal  rated  output  of  the 
motor,  and  that  the  total  friction  losses  are  about  50  per  cent. 
of  the  power  used  per  ton  of  steel  rolled.  In  order  to  lessen 
the  arithmetical  difficulties  an  ingenious  graphical  method  is 
described  for  determining  the  load  imposed  on  the  motor  at 
any  in.stant  during  the  process  of  rolling.  As  an  example, 
Mr.  Knight  gives  a  1,500  h.p.  induction  motor  coupled  to  a 
blooming  mill  and  determines  the  proper  size  of  flywheel  to 
use  when  the  motor,  which  runs  normally  at  80  revolutions  per 
minute,  i  ml  slows  down  20  per  cent,  from  no  load  to  a  maximum 
load- of  1,875  H.p.  Wo  venture  to  think  that  an  equally  clear 
article  on  the  mechanics  of  the  mine  hoist  and  the  deternxina- 
tion  of  the  sizes  of  the  several  dynamo-electric  machines  and 
flywheel  connected  with  the  electric  winding  engine  would  be 
welcomed  by  many  mining  engineers  and  electrical  students. 
The  latter,  although  familiar  with  the  principles,  are,  as  a  rule, 
unable  to  a])])ly  their  knowledge  to  a  ci-ncrete  example. 
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Electric  Furnaces  at  Sheffield. 

It  is  sometimes  felt  that  we  move  too  slowly  in  this  country 
in  electrochemistiy  and  electrometallurgy.  Perhaps  this  is 
due  1o  the  fact  that  our  manxifactureis  are  particularly  secretive 
in  regard  to  such  processes,  some  of  which  have  been  in  opera- 
tion foi  a  great  many  years.  As  far  as  the  electric  furnace  is 
concerned,  electric  smelting  is  out  of  the  question  in  Great 
Britain  on  account  of  the  cheapness  of  our  fuel  ;  and,  conse- 
quently, the  only  line  in  which  the  electric  furnace  can  find 
application  is  in  the  production  of  special  steels  and  in  the 
refining  of  steel.  Although  we  hear  very  little  about  it.  there 
is  no  doubt  that  considerable  progress  is  being  made  in  this 
direction  at  Sheffield,  which  may  be  looked  upon  as  the  centre 
of  the  steel  industry.  It  is  stated  that  there  are  at  present 
20  electric  furnaces  connected  to  the  electricity  supply  network 
of  that  city,  and  that  16  are  waiting  to  be  connected,  the  tot;i,l 
capacity  being  equivalent  to  an  output  of  100,000  tons  of  steel 
per  annum.  This  particular  application  is  now  becoming  so 
developed  that  the  Sheffield  Corporation  have  decided  to 
promote  a  Bill  for  powers  to  erect  a  new  generating  station 
just  outside  the  borough  boundary  at  a  cost  of  £1,500,000, 
with  a  view  to  giving  a  suitable  supply.  It  is  also  interesting 
to  note  that  the  Corporation  have  formed  a  Development 
Committee,  charged  particularly  wilh  the  duty  of  keeping  in 
touch  with  consumers  and  seeing  in  what  way  developments 
in  electricit}'  supply  arc  desirable.  We  are  glad  to  see  that 
the  Corporation  are  realising  the  importance  of  giving  an 
adequate  supply  to  meet  needs  of  this  kind,  and  that  they  are 
looking  to  the  future  rather  than  depending  merely  upon  the 
needs  of  the  present. 


Russia's  New  Arctic  Railway. — An  im.portant  develop- 
ment in  Fiu.s.'iia  is  the  ton'.pletion  of  the  Murmau  Railway 
from  Petrograd  to  the  ice-free  port  of  Alexandrovsk  on  the 
Arctic  Ocean.  Apart  from  its  present  strategic  value  it  is 
expected  that  the  line  will  have  great  commercial  jxissibililies 
after  the  war.  Eventually  it  will  be  linked  up  tlmmgli  Finland 
with  the  lines  of  the  Grand  Duchy  ard  will  gii-a'rly  assist  the 
•■.\pli)itatii>;]  til  what  may  prove  ilie  richcsi.  forests  in  Europe. 

Wireless  Telephonic  Communication  between  Generating 

Stations.  The  drainage  Board  of  Chicago  has  authorised  th(! 
in.MtaJlalion  of  wireless  telephones  at  the  generating  .station  at 
L<jckport  and  the  receiving  station  in  CJiicago.  The  energy 
from  Lockporfc  is  transmitted  to  Chicago,  32  miles  distant, 
over  a  twin-circuit  transmission  line  of  .steel  towers  at  44,0(M) 
voItH.  At  certain  seasons  of  the  year  lightning  is  extremely 
«evere,  putting  the-  teleplione  .system  out  of  commission.  It 
is  to  overcome  this  difficulty — namely,  to  permit  communi<a- 
tion  between  the  two  stations  when  most  needed—  that  wireless 
telephojieM  are  lo  be  iiistalled. 

The  New  Minisdy.  Mr.  Lloyd  George  has  I'ow  completed 
the  forinaiion  of  Imk  (Joveniment  and  we  are  pleased  to  see 
that  in  the  uljoraiion  of  tjie  iiijiror  offices  he  appears  to  have 
borne  in  niird  the  coiiiinercial  and  business  capacity  of  tie 
office  holdeiM.  Ill  addition  to  the  list  of  Ministers  given  in 
our  liA.sr,  iHKiie  the  foHotting  appointments,  which  have  siiid' 
been  niude,  are  of  interest  to  our  readers  : 

.Mr.  8.  I(.  I>'v<T,  Kinancial  Keeiftnry  to  tlm  TifUHiirj' ;  Mr.  <;.  II. 
R/iU<rt»,  I'nrlimnenliity  Hi-cretarj-  In  till."  Board  of  Trnde  ;  Mr.  IIiimn 
Ki»li<T.  I'nrlmiiieritftrj-  Hcc.-n'tiin'  to  Uu.  |»oal  Cnveninient  IJoaiil  : 
Mr.  llorlHift,  lyni«,  I'lirliiiini'iilan-  H<-cn)lftr.v  to  Ihe  liiuiril  of  I'ldiieiil  ion  ,■ 
Major  Ilftird,  riirliiiminlnrv  K<rn.|iir>'  lo  the  Air  Uoanl ;  Hir  L.  VVoitli- 
iriKlon  Kvim-  urel  .Mr.  Killuuiiy.  I'lirjiiimenliiry  HecrntiirieH  of  the  Mini"- 
tr>' of  Muiiilii.ri.  ■    urid  .Mi    I'lk.-  I'mim.,  A»Hii.liint  ro»tmii8ti'r-C!t>iierii!. 

Electric  Traction  in  Buenos  Ayres.  Ac( aiding  to  an  article 
in  "  TheTimeM"  Engineering. Siipjilement,  ..lie  iiurnway  system 
of  Hueiios  Ayres  is  the  lurgeftt  of  any  one  ciiy  in  I  he  world,  tiiere 
being  sonii-  .'{."JO  niileH  >,|  hr,.  in  ojieration,  using  over  2,000  curs, 
and  yielding  up  annuiil  revenue  exceeding  two  niillinns  sterling. 
This  is  a  remarkable  fn(  t  when  it  is  reiiienibered  that  the 
Itopulntijm  is  only  about  one  ard  a  half  milliors,  whereas  in 


London,  with  over  seven  millions,  the  County  Councirs 
receipts  are  not  much  higher.  The  outer  lines  of  the  Western 
Company  are  now  being  electrified,  and  the  Central  Argentine 
Railway  is  also  making  extensions  which  will  comprise  about 
100  miles  of  single  track.  Power  will  be  taken  on  the  three- 
phase  system  from  a  power  station  of  18,000  kw.  capacity  at 
Canal  San  Fernando.  Moreover,  the  Buenos  Ayres  Great 
Soutliern  Railway  is  also  electrifying  its  suburban  lines  on 
the  same  system  as  the  Central  Argentine. 

American  Telegraph  Progress. — Since  the  outbreak  of 
war  great  progress  ui  telegraphic  methods  has  been  made  in 
the  United  States,  and  it  is  estimated  that  the  traffic  now 
reaches  200,000,000  messages  a  year — more  than  double  the 
traffic  of  a  decade  ago.  Some  remarkable  instances  of  enter- 
prises are  mentioned  in  the  "Telegraph  and  Telephone  Journal." 
One  firm,  growing  weary  of  a  three  days'  post  between  New 
York  and  Chicago,  has  installed  a  private  multiplex  printing 
telegraph  between  the  two  cities.  The  typists,  instead  of 
writing  letters  for  signature,  type  at  the  telegraph  machine  and 
the  letters  are  printed  1.000  miles  away,  so  that  replies  are 
received  in  five  minnies,  iiislead  of  a  few  da^'s. 

Large  German  Electric  Central  Station. — According  to 
"  Engineering,"  work  at  the  Golpa-Iessenitz  lignite  deposits 
and  the  large  electric  central  station  which  is  to  be  supplied 
with  fuel  fiinn  lliese  deposits  has  been  somewhat  retarded  on 
account  nl  iiiid.ii'^niund  water  and  unfavourable  weather.  The 
power  st;iii(jn  li;;s  a  capacity  of  180,000  kw.,  and  the  installa- 
tion requires  fl4  boilers.  The  concern  belongs  to  the  Berlin 
Electricity  Works  Whilst  the  work  is  going  on  energy  has 
been  generated  mostly  by  means  of  fuel  from  other  sources. 
During  the  last  year  efforts  have  particularly  been  aimed  at 
supplyJiig  as  soon  as  possible  the  current  necessary  for  the 
Bavarian  Nitrogen  Company  and  the  Electro-Saltpetre  Com- 
pany. The  contract  with  the  latter  concern,  which  is  located 
in  the  vicinity  of  the  power  station,  is  for  240,000,000  kw.h. 
annually.  The  .station  began  work  in  December.  1915,  with  a 
continuous  load  of  15,000  kw.,  which  by  the  end  of  the  financial 
year,  Jime  30,  had  risen  to  25,000  kw.  The  current  year  also 
will  be  marked  by  continued  construction  and  ?.  gradual  in- 
crease of  the  energy  generated. 

A     National     Science     Laboratory     in     France.— The 

'■  Comptes  Rendus  ''  of  the  Academy  of  Sciences  contains  a 
note  an  on  interin\  report  by  a  Committee  composed  of  various 
eminent  French  scientists  on  the  above  question. 

While  Great  Britain  and  other  countries  possess  National 
Laboratories,  such  as  the  National  Physical  Laboratory  (Eng- 
land), the  Bureau  of  Standards  (U,S.A.)  and  the  Technische 
Physicalische  Roichsanstalt  (Germany),  there  is  no  institu- 
tion of  the  same  kind  in  France.  The  Academy  of  Sciences 
has  accordingly  pa.ssed  a  resolution  putting  on  record  the  need 
for  such  a  labora+ory.  The  constitution  of  the  controlling 
Council  has  also  been  discussed.  It  is  suggested  that  one  half 
the  mem.bers  of  the  Council  should  be  nominated  by  the 
Academy,  one  (|uarter  lepresentatives  of  State  Departments, 
and  the  remainder  rejjresontaiives  of  the  chief  industrial  in- 
terests of  the  country.  Several  existing  lalxiratories  may  be 
incoiporated  in  thi^proposed  institution. 

Harnessing  a  Volcano.— Entitled  "  Harnessing  a  Volcano 
to  a  I5.(HH)  III'.  lOleeiric  Power-house,"  Prof.  Luiggi,  D.Sc, 
recently  cont  rilmted  an  inieiesting  article  to  "  Engineer- 
ing." In  Centnil  Tuscany  there  are  numerous  cracks  in  the 
ground,  from  which  jets  of  steam  .spout  high  in  the  air  with 
great  violence  and  conHtancy.  Those  powerful  jots  are  called 
tioJ}ioni,  and  have  been  utilised  for  the  warmijig  of  houses  and 
other  puqjoses,  but  it  was  not  until  I'.IO.'J  that  an  attempt  was 
made  to  utilise  this  slcuiu  fin-  the  production  of  motive  ])ower. 
To  obtain  a  more  ainjile  sujijily  of  steam,  bore  holes  varyuig 
in  diameter  from  12  in.  to  2(1  in.  weie  driven  down  to  the 
source  of  thi'  steam,  which  i.s  under  a  hard  stratum  of  rock 
about  300 ft.  lo  not)  ft.  l>elow  the  surface.  Experiments 
demoiistiale  thalr  each  Ixne  can  i)rovide  .steam  at  a  tem- 
peratuie  of  nl  least  IHO  ('  ,  and  at  the  rate  fr<ini  15.(10(1  kg. 
lo  25,(K)(lkg.  i>er  hour,  which  eorresjidiuls  lo  alioiil    I,(K"I  n.i'. 
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to  2,000  H.i".  per  hour.  After  numerous  experiments  on  a  small 
scale,  these  groups  of  condensing  lurbo-alteniator  units,  each 
of  3,000  k\v..  working  with  superheated  steam  at  221b.  per 
square  inch,  were  ordered,  and  are  now  said  to  be  working 
satisfactorily.  The  three-phase  current,  generated  at  4,500 
volts,  50  cycles,  and  transformed  to  36,000  volts,  is  transmitted 
to  Florence,  Leghorn  and  other  towns  in  Tuscany.  Similar 
utilisation  of  volcanic  heat  is  contemplated  in  the  "  Campi 
Flegrei."  near  Naples. 

A  Labour  Programme  on  Education. — In  view  of  the 
appointment  of  Mr.  H.  A.  L.  Fisher,  the  Vice-Chancellor  of 
Sheffield  University,  as  Minister  of  Education,  it  is  iiiteresting 
to  note  in  "'The  Times  "  Educatioral  Supplement  a  summary 
of  the  proposals  of  the  Workers'  Educational  Association,  a 
body  in  which  Mr.  Fisher  took  a  deep  interest. 

The  following  are  a  few  out  of  a  large  number  of  proposals  : — 

1.  That  the  age  for  exemption  from  compulsory  attendance  at  school 
should  be  16. 

2.  That  part-time  education  should  continue  up  to  the  age  of  IS,  and 
that  tto  hours  of  labour  for  young  persons  under  this  age  should  be 
limited  to  a  maximum  of  2.5  per  week. 

3.  Free  provision  for  suitable  scholars  to  ent?r  secondary  schools. 

4.  Limitation  of  size  of  classes  in  schools  to  30  scholars. 

5.  Technical  education  to  he  regarded  as  supplera3ntary  to  good 
general  education  ;  close  contact  to  be  maintained  between  the  Uni- 
versities and  Technical  Institutes,  and  a  generous  provision  of  grants  to 
enable  students  with  a  bent  for  scivintific  and  technical  work  to  enter 
the  Universities. 

The  general  trend  of  these  and.  other  proposals  is  to  fill  in 
the  gaps  between  lower  and,  higher  education.  It  is  also  sug- 
gested that,  in  view  of  the  importance  of  discussion  of  educa- 
tional problems  among  the  community,  State  aid  should  be 
given  towards  the  organisation  of  special  educational  work, 
.such  as  the  University  Tutorial  Classes,  promoted  by  theW.E.A. 


War  Honoues.— Mr.  R.  Williams,  formerly  engaged  hi  the  maiiis 
section  of  Barrow  electricity  department,  has  been  awarded  the 
Military  Cross. 

Sergt.  W.  E.  Riekard,  R.A.M.C,  aformeremploy^of  the  IndiaRubber, 
Gutta  Percha  &  Telegraph  Works  Co.,  has  been  awarded  the  Militarv- 
Medal. 

War  Casualties.— In  addition  to  tlio.'^e  in  our  Obituary  cohunu, 
the  following  casualties  are  reported  : — 

Pte.  R.  Young,  fonnerly  in  the  service  of  the  Willesden  electricity 
department,  has  been  missing  since  Juh'  1. 

Former  members  of  the  staff  of  the  County  of  London  Electric  Supply 
Co.  and  associated  companies  who  have  been  wounded  are  Lieut.  L. 
Rosevearc,  R.G.A.  (County  of  London  Co.) ;  Sergt.  T.  Bron-n,  R.E. 
(Richmond  Co.);  L.-Corp.  A.  Homewood,  12th  K.R.R.  (County  of 
London  Co.):  Pte.  G.  Evermghara,  R.A.M.C.  (Bournemouth  &  Poole 
Co.) :   A.   B.  Seaman  H.  Bagg,  R.N.R.  (Bournemouth  &  Poole  Co.). 


OBITUARY. 


Wm.  Ellis. — The  death  recently  took  place  of  Mr.  William  Ellis 
F.R.S.,  who  was  formerly  superintendent  of  the  Magnetical  and 
Meteorological  Branch  of  the  Royal  Observatory,  Greenwich.  He 
joined  the  Observatory  in  18-11,  and  was  attached  to  the  Astro- 
nomical Department  until  .1874,  having  during  the  preceding  18 
years  been  in  charge  of  the  chronometric  and  electric  branch.  Mr. 
Ellic  was  in  his  89th  year. 

Killed  in  Action. — The  following  deaths  in  action  or  of  wounds 
are  reported  : — 

Sec.-Lieut.  J.  S.  Gibson  (Bedford  Regt.),  who  died  the  day  following 
that  on  which  he  was  wovmded  by  a  shell  (Oct.  14),  was  32  years  cf  age, 
and  an  electrical  engineer. 

Capt.  P.  T.  Foyster,  R.E.,  28  years  of  age,  who  died  of  woimds  on 
Dec.  1 1,  was  an  assistant  engineer  to  the  British  Engine,  Boiler  &  General 
In.stM-ance  Co. 

Mr.  L.  McKechnie,  switchboard  attendant  in  Barrow  Corporation's 
electricity  department,  is  reported  to  have  died  in  action. 

Pto.  H.  Evanson  (M.G.C.),  27yearsof  age,  reported  killed,  was  foimerly 
employed  at  the  General  Electric  Co.'s  works.  Witton,  Birmingham. 

Pte.  P.  A.  Davis  (Warwickshire  Regt.),  23  years  of  age.  who  has  been 
killed,  was  a  conductor  on  the  Binningham  Coqioration  tramcars. 

Members  of  the  staff  of  the  Coimty  of  London  Electric  Supply  Co.  who 
have  died  on  active  service  (in  addition  to  those  recorded  in  our  last  issue) 
include  Electrician  F.  W.  AUsup,  R.N.  ;  Electrician  A.  E.  Craker,  R.N.  : 
and  Pte.  \V.  Cox  (4th  Dorset). 


PERSONAL. 

Mr.  Neville  Chamberlain,  Lord  Ma\or  of  Birmingliani,  has  been 
ap])ointcd  Director-General  of  National  Service. 

y?A  peerage  ha.'S  been  conferred  upon  the  Right  Hon.  C.  B.  Stuart- 
Wortley,  K.C.,  M.P.  The  new  peer  is  chairn^an  ot  the  City  &  South 
London  Railway  and  the  London  &  Suburban  Traction  Co.  ;  ?,nd 
aico  a  director  of  tlie  l^nderground  Electric  Railways  Co.  of  London 
and  the  ('(nlnil  London  Railway. 

Sir  Albert  Sliiuley,  the  n('W  President  of  the  Board  of  Trade,  has 
been  adopted  hi  the  candidate  for  A.;hton-under-L_yne,  in  succession 
(ii  Sir  Max  Aitken,  who  hari  been  elevated  to  the  peerage.  Sir  Max 
Ailkcn  is  a  director  of  several  Colonial  electric  power  companies. 

At  the  recent  nieeting  of  the  Senate  of  the  University  of  London 
the  title  of  Kmeritu.'j  Profecoor  of  Phyiiics  in  the  university  was  con- 
ferred on  Dr.  F.T.Trouton,  Sc.D.,F.R.  S.,  who  held  the  Qua-n  Chair 
of  Pli>-  ■(%  ,il  Univenity  College  fiom  ir02  to  1007,  and  after  the 
iniori  1,1,'t  I  111  of  (he  college  he'd  it  in  tie  university  from  ]!>07  ;o  101  i". 


APPOINTMENTS  VACANT  AND  FILLED. 


An  advertiser  w  ants  lady  assistants  for  an  electrical  test  loom. 

An  experienced  foreman  armature  winder  is  required  for  a.-c.  and 
d.-c.  wmding  department  of  Manchester  controlled  firm.  See  ad- 
vertisement. 

An  asjistant  electrical  engineer,  with  experience  in  testing  meters 
and  electrical  instruments,  is  wanted  by  a  London  firm.  See  an 
advertisement. 

A  meter  and  in'itrviiuent  tester  is  required  by  large  electric  power 
company  in  the  Midlands.     See  oh  advertisement. 

A  shift  engineer  is  wanted  for  the  London  district,  with  experience 
in  the  running  of  large  generating  stations.     See  advertisement. 

An  advertiser  wants  a  first-class  female  coil-winder,  with  ex- 
perience of  high-class  telegraph  instruments. 

Mr.  A.  W.  Johnson,  at  present  employed  at  Greenwich  station'of 
the  L.C.C.,  has  been  appointed  a  charge  shift  engineer  at  £250  a  year, 
rising  by  annual  increments  of  £10  to  £300  per  anniun. 

Mr.  E.  Eastwood,  who  for  the  past  11  years  has  had  charge  of  the 
electrical  repair  shops  of  the  L.C.C.  tramways  at  their  central  rejiair 
depot,  has  resigned  his  appointment,  and  has  accepted  the  post  of 
manager  for  the  Electrical  Repair  Co..  of  Brockley,  S.E. 


INSTITUTIONS  AND  SOCIETIES. 


Institution  of  Electrical  Engineers. — A  Christmas  card  is  being  sent 
to  all  members  of  the  Institution  on  active  service,  expressmg  to 
them  the  hearty  greetings  of  the  President  and  Council  and  wishing 
them  God-speed  and  a  happy  return. 


ARRANGEMENTS  FOR  THE  WEEK. 


ROYAL   INSTITOTION. 

Meetings   at  Albemarlc-street,   Piccadilly.   London.   W.     Six  illus- 
trated lectures  adapted  to  a  juvenile  auditor^-,  on  "'  The  Human 
Machine  which  all  Must  Work,"  bv  Prof.  Arthur  Keith.  M.D., 
F.R.C.S..  LL.D.,  F.R.S. 
Thursday,  Dec.  2Stli. 

.3  p.m.     Ij'ctvu-e  1.,  "  L-ving  Engines." 
Saturday,  Dec.  30tli. 

3  p.m.     Ix'ciui-e  11.,  "  Livmg  Levers." 
Tuesday,  Jan.  2ud. 

■1  p.m.      U'ctuic  111..  ■"  Living  Pumps." 
Thursday,  Jan  4tU. 

3 p.m.     Lecture  IV..  "  Living  Bellows." 
Saturday,  Jan.  6tb. 

3 p.m.     Lecture  V.,  "  Living  Workshops." 
Tuesday,  Jan.  9th. 

3 p.m.     Lecture  VI..  '"  Living  Wires  and  Central  Exchanges." 

1st  LONDON  ENO!NEER  VOLUNTEERS. 
Officer  ConiriKinding,  l,icut..(nl.  C.  B.  Clay,  V.D. 
Orders  for  the  Week:— 
Officer  for  the  Week. — Platoon  Commander  L.  C.  Hughes  Hallett. 

Next  for  Duty. — Platoon  Commander,  J.  O.  Cheadle. 
From  Tluusday,  December  21st,  to  Thursday,  December  2Sth,  in- 
clusive.— Headquarters  closed. 

Friday,  December  29th. — Technical  for  Platoon  No.  10  at  Rogoncy- 
street.      Squad  and   Platoon  Drill,  Platoon  No.  9.     Signallin"  Clis^ 
Recruits'  Drill,  0.25  to  8.25. 
Musketry. — For  all  Companies,  see  Notice  at  Headquarters. 
NoTF. — Unless  otherwise  indicated,  all  Drills,  ic,  will  take  phicn  a( 
Headquarters. 
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MOTOR  DRIVE  FOR  OPERATING  STEEL  ROLLING 
MILL.* 


BY  W.  KNIGHT. 


•"  Summary. — A  survey  is  made  of  the  main  points  to  be  considered  in 
designing  an  electric  drive  for  a  rolling  mill,  and  a  graphical  solution  is  given 
which,  it  is  hoped,  will  simplify  the  necessary  calculations  for  detennining 
the  load  imposed  on  the  motor  at  any  instant  during  the  process  of 
rolling. 


In  order  to  combine  efficiency  and  economy  in  rolling  mill  drive.* 
the  demand  for  power  on  the  generating  station  must  be  as  steady  as 
possible.  This  is  usually  obtained  by  using  a  fly-wheel  in  conjimction 
with  the  motor  and  a  speed-controlling  device  which  reduces  the 
speed  of  the  motor  and  flywheel,  enabling  this  to  give  up  some  of  its 
stored  energv-  during  the  period  of  retardation.  Commercial  motors 
can  stand  a  momentai-y  overload  of  only  100  per  cent,  for  a  few- 
seconds  without  being  injured.  If  we  assume  that  the  motor  would 
fall  in  speed  about  6  per  cent,  from  no  load  to  100  per  cent,  overload, 
the  flywheel  would  give  up  only  about  11  per  cent,  of  its  stored 
energj',  and  in  order  to  supply  the  balance  of  energy  ecjuivalcnt  to 
four  times  the  normal  load  of  the  motor,  which  is  requued  for  a  few 
seconds  when  the  ingot  is  bctw-een  th?  rolls,  the  inertia  of  the  fly- 
wheel and  motor  would  be  such  that  a  flj-w-iieel  abnormally  heavy 
should  be  used  which  would  not  be  a  commercial  proposition.  If. 
instead,  wc  artifi;iidly  increase  the  slip  of  the  motor  as  the  power 
demand  increases  (say,  for  instance,  a  20  per  cent,  slip  is  provided 
from  no  load  to  100  per  cent,  overload),  the  percentage  of  energy 
given  up  by  the  fly\vhcel  will  be  36  per  cent,  instead  of  11  per  cent., 
and  the  needed  flJ^vhcel  effect  will  be  3-3  times  smaller  than  it  would 
have  been  if  no  speed  controlling  device  had  been  used.  In  this  case'  a 
fljTvheel  of  moderate  weight  and  size  could  be  successfully  used  to 
take  care  of  heavy  demands  of  power  for  a  short  time  only. 


i    ^ 

Friction  Load\    I 

\    \   i 

-^ 

300 

T 

H.e,92-5  lf.P0 

/^Losd 

-«: 

1 

_  /formal  Load 
/rSOOH.P.eORFM. 

80 

95-2li.P.M. 

i    1 1 

"H^ 

LJ, 

'"S.J^  1 

1 

' 

■^                                  1 

.    1 

tN     :           .      1 

[n 

1 

- 

\ 

!    1 

.140 

/ 

• 

^ 

I* 

(^ 

- 

' 

20 

'•^  ^ 

... 

■^ 

,r- 

'■ 

'■      '             ■     i  :' 

.« 

-" 

' 

1             '  ■  1 

0 

.,. 

- 

t- 

-rrn  1  :  ;  i  i  irrr 

' 

\> 

& 

» 

IC 

0< 

) 

IE 

oc 

) 

2k 

)0 

3 

Zl 

0( 

) 

30 

Horse-power. 

Fio.  1. — Load  C/'akrikd  ny  I, .WO  h.p.  80  r  p.m.  Motor  at  Diffekknt 
Speku.s  wiik.n  Torquk  at  any  Speed  varies  as  the  Slip. 

Two  doviccH  arc  generally  iiHcd  for  controlling  tin-  bill  in  sjind  in 
the  motor,  the  continuouH  Klip  regulator  and  the  inlcrnullcnt  .slip 
regulator.  The  continuoiiH  slij)  regulator  consiHts  of  a  rcsistanoe 
]>vrmanently  inHortcd  into  the  rotor  circuit  of  the  motor,  which  pro- 
duccH  a  HtiMidily  in<reuMing  fall  in  Hpeod  as  the  power  increases.  Tlic 
intermittent  nlip  regulator  coiiHistH  of  a  rosislanic!  which  is  insorlcd 
into  the  rotor  circuit  of  the  motor  when  the  power  denumd  reaches  a 
(li-linito  value. 

Oni-  <if  I  lie  moHt  important  conHidorutioMH  in  the  choice  of  motor 
(Hid  (ly wheel  Ih  whether  the  power  in  gencralod  within  (ho  works  or 
from  an  oiitHido  mmrce.  If  several  rolling  mills,  all  doing  similar 
work,  nr<!  in  opcnttion  all  at  the  wime  time,  an  iiuloniatie  biilancc  of 
the  deiiiiind  of  jinwiir  run  lie  olit^iined  and  (lywlKM^Is  of  sniall  sizes 
eiin  \m  mih. cHfnlly  iimil  with  (In-  mill  molfiiH. 

If  till)  power  ill  gciiiraleil  williiii  the  works,  it  is  eHmiiilial  that  tlic 
d<-mand  on  lln'  power  stiil  ion  In:  kept  as  uniform  us  poMsiblo,  aii<l  thin 
in  oliliiiiied  l,y  iiHing  lieiivy  llyw  heels  iiiirl  a  proper  regulation  of  slip. 

'J'he  spiked  o(  ii  mill  Ih  geiieinlly  limite<l  by  the  (irsl  piiMHes  in  the 
roiigliing  roll-..  When  ihr  hillct  jh  very  Hliorl,  and  is  thrown  out  at  a 
higli  velocity  it  will  lie  very  dillicull  for  the  men  to  cateh  it.  In  tli<i 
Inter  (MiimctK,  initteiul.  the  bar  will  he  eonHidorably  elongated  and  a 
very  long  tiine  will  lie  nvpiired  in  the  last  jiiisHeM,  where,  iimtcnd,  a 


high  speed  is  most  desirable  from  a  manufacturing  standpoint,  while 
a  considerable  fall  in  speed  is  necessary  in  order  to  utilise  the  stored 
energy  of  the  flywheel.  This  inconvenience  is  overcome  by  using  a 
separate  motor-generator  set  and  flywheel  running  at  a  compara- 
tively high  speed,  supplying  current  to  the  mill  motors  which  may 
be  nm  at  a  constant  speed  or  (if  the  Ilgner  system  is  used)  at  a  vari- 
able speed,  which  may  be  obtained  by  varying  the  voltage  of  the 
generator  of  the  motor-generator  set.  In  this  way  a  very  rapid  in- 
crease or  decrease  in  sjjeed  of  the  mill  motors  may  be  obtained  and 
the  tonnage  that  the  mill  can  roll  is  greatly  increased  and  a  reduction 
in  cost  of  production  will  result  in  spite  of  the  increased  capital  cost 
of  the  electrical  plant. 

When  the  power  is  obtained  from  an  outside  source  the  charges  arj 
generally  made  either  on  the  maximum  demand  system  or  on  a  flat 
rate.  In  the  former,  large  flvwheols  are  needed  in  order  to  reduce  the 
fluctuation  of  power,  and  in  the  latter  case  it  is  essential  to,  reduce 
the  friction  losses  by  using  small  flywheels  and  large  motors.  The 
friction  losses  may  be  reduced  to  a  minimum  by  doing  away  with  the 
flywheels  entirely  and  using  motors  large  enough  to  take  care  of  the 
peak  loads  on  the  mill  at  a  speed  practically  steady.  In  this  way  a 
cheap  price  for  the  pawer  and  the  maximum  output  is  obtained,  but 
the  capital  chargea  n'o  increased  d>  e  f  Hi"*  •"•i'-<>s,=ed  cn.st  of  t'^- 
motors; 

Particular  attention  should  Le  paid  to  the  friction  loss.cs  ana,^ii. 
general,  to  all  those  losses  which  are  more  or  less  steady,  independent 
of  the  output  of  the  mill.  In  many  mills  the  friction  of  the  mill 
itself  is  about  20  per  cent,  of  the  normal  rated  output  of  the  motor, 
a'.d  the  total  friction  losses  are  about  ."jO  per  cent,  of  the  power  used 
per  ton  rolled. 

The  size  of  a  motor  for  a  given  service  may  be  determine.)  ,by  the 
mean  effective  current  of  the  duty  cycle.  - 

J/,=^7(s/^^A•<), 

cr  H.P,  rating=-v'(2fl'P^<  2/).3|^i|^^ 

This^s  the  mean  rating  that  will  give  the  same  heating  effect  a-jjthe 
given  loads  /  (or  h.p.)  acting  successively  for  periods  of  time  i.  After 
the  mininium  size  of  motor  that  can  be  used  for  a  given  dutv  cycle  of 


^2t? 


•  Normal  Load.l500H.R,80l>.F:M.. 
Torque -38,500,  Sfip'0-t6. 


Torque '17,050 


Overload  1875  H.P.. 
75/f.P.M.,Slip'd-Z0. 


120       160       200       240 
fer  Cent  Full  Load  Torque. 


280       320       360 


•  Krr.m  the  "  Klorlrir  .d  W"rkl,"  iilighlly  iibbrovintcd. 


Fia.  2. — Variation  of  Torque  with  Slip  for  1,500  ii.r.  80  r.p.m. 
Motor  Driving  Bloomino  Mill. 

a  rolling  mill  has  I  ecu  found,  (he  pivj;er  .size  of  llywliccl  to  \i.so  in 
eomieclion  with  (lie  iimtor  must  be  found  in  a  tentative  way  when 
the  allowai)lc  slip  and  I  lie  o\crload  c.-ipacitv  of  the  motor  arc  speci- 
lietl. 

l''or  instance,  assume  a  1,500  ir.r.  indiictiou  motor  to  run  at  about 
80  revs.  ])er  min.  with  a  slip  of  20  per  cciil.  from  no  load  to  the  maxi- 
mum of  I, ST.")  H.p.  eouiiled  to  a  blooming  iiiill.  and  let  us  iind  the 
])ropcr  size  of  flywheel  to  use. 

With  a  1,500  H.P.,  80  revs.  ]icr  min.  motor,  normal  Io.kI  tori|iic 
=  5,252>;  1,500-^80  !I8.5I»0  fl-.ll).  Toiqne  at  25  per  cent,  overload 
=  l2:t,000  ft.-lb.  ;  speed  dro))  from  no  load     20  per  cent.  (slip). 

We  will  assume  that  the  toniiic  is  proportional  to  the  slip,  then  the. 
slip  lit  normal  load  will  be;  {!tS„'-)00.4-12:i,()00)  ■  0-2  =l((  per  cent 
If  we  call  !i  the  no-load  speed,  wc  will  have  (//  O'Ub/)  =80  revs,  per 
min.  from  which  y/  05"2  revs,  per  min.  This  is  the  s]:eed  of  the 
motor  at  no-load  and  zi^ro  slip. 

Jly  laying  out  the  per  cent,  of  iioriii.il  load  lori|iic  against  tlic  per 
cent,  of  no-load  speed  for  two  points,  zero  load  against  zero  slip  and 
125  per  cent,  full  loud  against  81)  |;er  ciwit.  of  no-load  speed  (giving 
the  reiiiiired  20  jier  cent,  slip)  iiiid  conne.ting  these  two  points  with 
u  straight  li^o,  the  speed  at  any  other  torque  (^an  be  shown  as  in 

rig.  2. 

The  lonpii'  luid  the  Hp.(wl  loriv^sponding  to  any  other  given  hor.se- 
po.ver  may  lie  found  in  the  following  way  : 
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By  keeping  in  mind  that  tlie  torque  at  any  speed  is  assumedjtojte 
proportional  to  the  corresponding  slip  *■  expressed  in  percentage  of 
the  no-load  speed,  the  torque  and  the  speed  corresponding  to  any 
horse-power  may  be  found  as  fol'ows,  reniembering  that  the  speed 
in  revs,  per  miu.  is  equal  to  95"2(1  — «)  : 


Several  formulae  have  been  derived  foi'  obtaining  T.^  {set  Fig.  3), 
all  expressed  in  a  more  or  less  complicated  form.  They  may  be  ex- 
pressed much  simpler,  as  follows  :  -l-S    !    !^  v^    '!  H 


(5,252 


:  1,300^80 ;-=-r.5,252  x  h.p.-^9o-2(1  -.s)] 

=  (0-16x95-2;-i-(«x95-2) 


+  T,. 


(5> 


From  this  : 


1,500  H.p. 

'so"  95-2(1 -«) 
1.785(1 -s)     0-16 


and  H.p.  =ll,156(s— S-) 


(1) 


Where  e  is  the  basis  of  the  Napierian  logaiithms=2-"18,  Ti,  T,,  T^ 
are  the  torques  corresponding  to  Fig.  3,  and  t  is  the  time  in  seconds 
at  the  end  of  which  7'.,  is  calculated.    -1  ^  ~g^   'i" 

For  a  given  comljination  of  flywheel  and  motor  e''"^^",  is   a  con- 
stant, and  the  above  formula  may  be  expressed  in  the  s^mnle  foim 

-+T^ 


T, 


=H.p.  corresponding  to  a  given  slip. 

=slip  corresponding  to  a  given  h.p (2) 

Revs.  perm-u.=95-2(I-s)=4:7-6+V(2,260-0-81  h.p.) 

=speed  corresponding  to  a  given  h.p.     .     .     .     (3^ 

4  By  inspecting  equation  (2)  it  is  observed  that  real  values  are  ob- 
tained for  s  up  tcAthe  limit  when  (h.p.  ^  11,156)  is  less  than  0-25. 
Beyond  this  Umt  we  obtain  imaginary  quantities  for  s.  Tiiis 
means  that  under  these  conditions  the  point  at  ^'hich  h.p.  = 
2,789  is  the  point  at  which  the  motor  will  break  down,  and  for  any 
increase  in  slip  we  will  find  a  drop  in  horse-power. 
jit^The  curved  line  in  Fig.  1  shows  horse-power  plotted  against  speed. 
At  any  point  of  this  curve  the  speed  is  =95-2(l— s),  corresponding 
to  the  straight  line  relation  of  torque  against  slip  shown  in  Fig.  2. 
It  will  be  noticed  that  between  the  limits  the  motor  wUl  be  operated 
(from  300  H.p.  friction  load  to  about  1,875  h.p.  corresponding  to 
25  per  cent,  overload),  the  curve  is  nearly  a  straight  line,  or,  in  other 
words,  the  horse-power  is  nearly  proportional  to  the  slip.  Figs.  1  and 
2  are  by  no  means  correct  representations  of  motor  performance  at 
any  overload.  They  simply  represent  the  relation  that  would  exist 
if  the  assumption  that  the  torque  is  proportional  to  the  slip  was  true 
for  any  overload. 

If  we  compare  the  (h.p.  x  seconds)  needed  on 
the  rolls  for  even,"  peak,  the  approximate  point 
where  the  maximum  demand  on  the  motor  is 
liable  to  occur  will  be  found.-  A.ssume,  for  instance, 
a  certain  peak  load  of  2,820  h.p.  for  3'73  seconds. 
The  corresponding  h.p.  xseconds=  10,500.  That 
supplied  by  the  motor  is  1,500  X  373  =  5,600. 
The  difference  of  4,900  h.p.  x  seconds  will  have 
to  be  supplied  by  a  flywheel.  If  it  is  known  that 
after  taking  up  any  peak  the  motor  had  time 
enough  to  reach  the  speed  corresponding  to  friction 
load  (92.5  revs,  pjer  m-n.,  see  Fig.  2),  all  that  would 
be  required  would  be  to  supply  a  flj^wheel  capable 
of  giving  up  4,900  H.p.  x  seconds  of  its  stored 
energy  in  slowing  down  from  925  revs,  per  rain, 
to  76'16  revs,  per  min.,  the  speed  corresponding  to 
the  maximum  20  per  cent,  slip  that  can  be  allowed. 
If  WK''  is  theft.-lb.=  flywheel  effect  of  the  tlj"*vhcel 
and  rotor,  we  have  : 


In  the  case  under  discus 


A' 

lion  .4  =  1-25. 


(6) 


gfiratin^Perigcf,'  ■  '^cce/eratin^  Ferio^ 


Fiijs  3  &  4. — Torques  of  Equation  5  duking  DEfEi.ER.iTiso  axd 
Accelerating  Periods. 

Considering  that  during  the  decelerating  period  the  minimum  value 
that  T„  may  reach  is  T^=T^,  and  during  the  accelerating  period  the 
maximum  value  that  T^  may  reach  is  T^^^T^.  it  is  observed  that  this 
condition  is  reached  when  in  the  above  formula  .4'=1.  If  the  values 
of  A'  are  plotted  for  a  given  range  of  values  of  .4  and  t  we  will  have  to 
set  as  a  minimum  value  ^4'=1.  The  maximum  value  that  T.,  may 
reach  during  the  decelerating  period  is  T2^=T^  approximateh',  and 
the  minimum  value  that  T,  may  reach  during  the  accelerating  period 
is  also  T„=T^.  This  condition  is  reached  when  (Ti  — 7'3)/.4'  is  very 
small  as  compared  to  T3,  say,  for  instance,  (T -^  —  T ^i)  j A' =T -^jlW).  and 


WK'  = 


H.p.  x  seconds 
0  000,000,31  (N^-N^^ 

4,900 

'0000,000,31  (92-52-7616^) 


=5,800,000  Ib.-ft. -(4) 


Due  to  the  fact  the  speed  of  the  motor  is  not 
known  just  before  taking  up  the  peak  in  considera- 
tion, in  order  to  make  allowance  for  this  unknown 
wc  increase  by  50  per  cent,  the  above  flywheel 
effect  and  figure  on  using  a"  flj'whee!  having  a  fly- 
wheel effect  of  8,950,00(J  lb.-ft.=  Having  found 
the  flywheel  effect  U'A-,  the  mass  moment  of  inertia  of  our  flywheel 
and  rotor  w\\  tie  : 

J/A'-^ 8,050,000  32-16  =  278,000. 

if  J)  is  considered  the  constant  ratio  of  torque  to  slip  of  the  motor, 
we  will  have 

l>~a,ny  tonjue  corresponding  slip  =  98,500, 0-10  =  615,000. 

'v.  .illing  V,  the  no-load  speed  at  1  ft.  radius,  we  have 

«,=27rX  95-2/60=  10  ft.  per  second. 


VaiutsofA'. 
Ki,;.  .5. — Values  of  a  of  Equation  6  for  Different  Values  of  (. 


considering  that  in  practice  T,  is  about  20  per  cent,  of  T^  during  the 
decelerating  period,  and  about  !)'t\  during  the  accelerating  period. 
Substituting  and  solving  for  .1'  wc  lind  that  the  maximum  value  that 
-4' may  reach  is  about  80  during  the  decelerating  period  and  400 
during  the  accelerating  period. 

If  we  set  as  a  limit  of  maximum  value  that  .4'  may  reach,  .4'= 
1,000,  and  plot  the  values  of  .4'  between  the  limits  of  ^'=1  and 
-4'=  1,000,  we  will  have  covered  about  every  case  of  electric  drive  of 
rolling  mills  {see  Fig.  5). 

Due  to  the  fact  that  p,  MK-  and  K,  are  comiected  one  to  the  other 
in  such  a  way  as  to  give  a  rather  limited  range  of  values  of  pjMK^\ , 
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it  will  be  found  that  the  values  of  A  given  in  the  diagram  will  be 
sufficient  for  taking  care  of  every  case.  The  values  of  t  given  vary 
between  ^=1  second  to  /  =  10  seconds.  If  it  is  desired  to  have 
values  of  A'  for  corresponding  values  of  t  larger  than  10  seconds, 
find  the  point  corresponding  to  A^".  Trace  vertically  do-miward 
from  this  point  as  many  seconds  back  of  the  line  corresponding  to 
10  seconds  for  as  many  seconds  more  than  10  as  it  is  desired  to 
find  .-1'.  and  from  this  point  trace  a  parallel  to  the  line  corresponding 
to  the  given  value  of  A  imtil  it  strikes  the  line  of  '=  10.  The  point  on 
that  line  will  be  the  value  desired.  For  instance,  it  it  is  desired  to 
find  112'-  proceed  as  follows  :  Find  112"'  =  31,  trace  vertically  2 
seconds  back  of  10  (stop  on  the  line  (=8),  and  from  that  point  trace  a 
parallel  to  .•1  =  112,  which  will  strike  the  line  ?=10  at  the  point  39. 
This  point  will  represent  the  value  desired  of  112'-. 

Apph-ing  the  above  formula  to  the  numerical  example  under  con- 
sideration, and  starting  at  the  beginning  of  the  duty  cycle  of  the 
motor,  we  have  at  starting  (see  Fig.  4) : 

5,252  X  300 
7'i=friction  torque= — -; —  =  1 1  .OoO, 

5,252X4,800     ^_^ 

^3=         ,,.,        -272,000. 

»4  =  l'25=constant, 
t=l-o  seconds;  ^'=1.4  (from  Fig.  5), 
^1-^3  ,  ^  254,950 


A' 


-T.=  - 


1-4 


272,000=90,000. 


Tlie  above  value  of  T„  is  91-5  per  cent,  of  the  normal  torque  (normal 
torque  =  98,500).  From  Fig.  2  we  find  that  the  corresponding  speed 
is  853  per  cent,  of  the  no-load  speed,  or  81  revs,  per  min.,  and  from 
Fig.  1  we  find  that  the  corresponding  horse-power  load  on  the  motor 
after  taking  up  the  first  peak  is  1,380  h.p. 
During  the  accelerating  period  we  have  : 


3'i= 90,000, 


?'3  = 


5,252x300 
81 


=  19,400; 


.l'  =  l-25"'=91  (from  Fig.  a) 
70,600 
9-1 


19,400  =  27,150- 270  per  cent. 


of  normal  load  torque,  which  corresponds  to  470  h.p.  at  91    revs- 
i;er"^in.  (see  Figs.  I  and  2). 

To  check  proceed  as  follows  :  Find  the  load  on  the  motor  during 
the  accelerating  period  for  a  number  of  values  of  t  between  1=0  and 
<=l-5  and  plot  these  loads.  A  logarithmic  curve  will  be  obtained. 
McaHuring  with  a  planimeter  the  shaded  area  on  Fig.  4.  that  area  will 
represent  the  energy  in  horse- [)owcr-seconds  given  up  by  the  Hywhccl 
in  Blowing  down  from  92o  revs,  per  min.  to  81  revs.  i:er  min.,  and 
must  be  equal  to  the  calculated  energy  given  up  by  the  flywheel 
during  the  retardation  period : 


H.p.-scconds  =0000  000,31  X  ir/r«(iV,--A„=)  .  . 
=0000,000,31  X 8,950,000(92-5=-  8 P) 
=5,600 
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COLONIAL  TELEGRAPHS  AND  TELEPHONES.* 

BY  B.  W.  WEIGHTMAN. 

[Continued  from  page  354.) 

Summary. — After  referring  to  British  Post  Office  practice,  the  author 
deals  with  the  appointment  of  engineers,  with  working  staffs  and  sources 
of  supply.  He  then  considers  telegraph  and  telephone  administration  in 
the  Crown  colonies,  and  amalgamation  of  r^iilway  telegraphs  with  postal 
telegraphs.  The  next  section  of  the  Paj«?r  is  devoted  to  overhead  con- 
struction. The  telegraph  and  telephone  systems  of  the  Crown  colonies. 
South  Africa,  Canada,  Australia  and  Kew  Zealand  are  described  at  some 
length,  and  in  conclusion  the  important  question  of  lightning  jirotection 
is  considered. 


In  tlie  Humc  way  the  area  comprised  l.clHcon  the  motor-load  curve 
and  the  friction  load  during  the  accelerating  period  must  be  equal  to 
the  energy  m-ce.MHary  to  accelerate  the  flywheel  from  a  speed  of  81 
rcvH.  |,cr  mill,  lo  91  revs,  per  min. 

The  load  on  the  motor  at  any  instant  during  the  duty  cycle  may  bo 
found  in  the  lanie  way.  If  we  (ind  that  either  the  slip  or  the  over- 
load exceeds  the  limit  sets  (20  percent,  slip  and  25  percent,  overload), 
it  will  be  nei  cBniiry  to  assume  a  different  value  of  l('A'^  and  try  again 
until  a  value  of  IfA''  is  found  that  will  satisfy  the  conditions. 

When  the  proper  value  of  ll'A'^  has  been  found  the  dinuuisions  of 
I  ho  flywheel  may  bo  calcidalcil,  keeping  in  mind  thai  if  a  cast-iron 
Jlywheel  is  nru-d  tho  peripheral  speed  must  not  exceed  0,000  fl.  jicr 
minute,  and  if  rasl-stoel  is  used  I2,(MM)  ft.  per  minuto  is  the  maximum 
ullowalilr'  K|!i  ed. 

If  till!  (l\ulii-fl  i«  mounted  on  a  separate  shaft  running  at  A"  re- 
volulifiiiH  !■  ,  niiiiulo  (speed  of  motor  -A' revs,  per  min.),  the  (lywhei^l 
'•'•"  I  "I  "  '  '  ■••  heel  varies  dirctly  as  (A"/A')',  so  thai  if  tlu)  flywheel 
'■'  ift  is  running  Iwii  o  as  fast  as  tho  motor,  tlio  flywheel 

'  !•  I  he  llywhi-el  will  be  only  one-fourth  of  what  we  would 

bine  II"  IV  >\  u  the  llywhiel  liiiij  l,(.un  mounle<l  direi-tly  on  the  motor 
shaft.  In  the  e(i|i-iilatio;it.  however,  it  is  simpler  always  to  two  a 
value  of  HA''  i  oiiesfKindinn  to  the  cbso  of  ii  flywlM-<'l  mounted  on 
<hp  motor  shaft. 


PoLE-FlTTINGS. 

Crown  Colonies  and  South  Africa. — There  are  many  types  of  iron 
brackets  and  anns  available  for  use  with  iron  poles,  and  South  Africa 
may  take  some  credit  for  having  helped  to  evolve  a  number  of  useful 
improvements  to  these  fittings. 

The  bracket  shown  in  Fig.  1  is  of  malleable  cast-iron.  It  is  tv-pical 
of  many  other  patteni)  which  vary  mainly  in  the  size  of  the  seat. 

For  a  wood  arm,  Jobson's  combination  bracket  is  a  useful  fitting. 
This  was  originally  made  with  straight  ii.King  bolts,  and  it  is  still  uied 
in  this  form  by  some  administrations.  In  South  Africa  it  gave  much 
trouble  owing  to  the  arm  shrinking  in  dry  weather  and  causing  the 
clamp  to  become  loose.  On  angle  poles  this  often  allowed  the  arm 
to  cant  and  even  to  twist  right  round.  To  prevent  this  and  to 
enable  the  clamp  to  be  tightened  up  on  the  pole  independently  of  the 
arm,  the  author's  old  chief  in  Nital,  the  late  Mr.  T.  T.  Hardaker, 
devised  the  shoulder  bolt  shown  in  Fig.  2. 

With  the  mtroduction  of  the  tubular  iron  arm  by  the  Post  Office  hi 
F,ngland  several  of  the  colonies  quickly  took  it  up,  and  with  some  of 
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-CO.MBISATIOX  Br.ICKET  WITH  SHOULDER  BoLTS  FOB  TUBULAR 

Ieon  Pole. 


these  it  is  now  the  standard  arm.  The  spacing  between  insulators 
and  arms  is  somewhat  varied  in  the  different  colonies,  and  in  the 
Paper  the  author  gives  the  well-considered  spacings  for  the  different 
numbers  of  wires. 

Wlien  tlie  author  adopted  tubular  arms  in  Natal  he  designed  and 
introduced  a  number  of  fittings,  such  as  tie  rods,  arm  supports, 
cross-arms,  back  braces  and  cage  frames.  Where  wires  are  termi- 
nated on  an  8  or  12-wire  arm  the  arm  is  back  braced.  The  end  of 
the  {x)le  arm  is  sometimes  scalloped  (o  take  tlie  cross-arm  which  is 
held  in  poiiition  by  means  of  an  eye-bolt.  The  head  of  the  eyebolt 
is  slip])ed  inside  the  man  tube,  and  is  held  by  the  first  insulator 
spindle  on  it.  Where  the  end  of  the  polo  arm  is  not  scalloped  a 
cross-arm  holder  is  used.  Where  8  or  12-wire  cross-arms  arc  used 
they  are  back  braced  lo  (he  pole  aim  by  means  of  two  strands  of 
7/16  steel  wire  (galvanised)  each  with  a  small  swivel  tightener. 

A  four-sided  tubular  iron  frame  is  used  on  a  jimction  or  Icading-in 
])ole  carrying  wires  in  four  directions.  These  frames  are  built  up  in 
the  form  of  a  ei^ge  and  tho  design  is  such  that  tho  lineman  has 
j)l<'nty  of  elbow-room. 

The  sizes  of  tubular  arms  most  commonly  used  are  all  1-11/16  in. 
rliameter  by  Nos.  7,  9  and  12  S  W.C.  thick.  Tiiey  are  always  gal- 
vanised. In  a  talile  in  the  orl^'miil  Paper  the  rcuulta  of  tests  are 
given  of  ono  arm  of  each  of  then- ;  izes  and,  for  con\[)iiriiioii,  one  oak 
arm.  These  tesln  aliow  that  the  No.  9  gauge  tube  in  liulficiently 
strong  for  all  practical  purjioses. 

If  line  eonstruelion  \:i  goorl  the  nviintenauco  coii(n  will  be  low,  and 
the  great  advantage  of  freedom  from  faults  is  gained.  l'robal)ly  in 
no  other  (ila'i!i  of  engineering  ii  the  siiceess  of  a  work  de])i'iuient  upon 
fuetors  of  siiol^  low  values  ntechanieally  as  in  telegraph  ami  telephone 
engineering.       

*  Alwlrnet  ol  a  PnpDr  rond  bofuro  tho  Institution  of  Klectricnl 
ICnginoors. 
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Double-shod  white  porcelain  insulators  of  Pojt  Office  types  are 
geiieraliy  u;:ed  in  tliese  colonies  and  in  South  Africa.  On  the  farmeis' 
lines  in  South  Africa  a  small  single-shed  porcelain  cup  is  used.  The 
.i|)indlc'K  and  cupholders  used  with  these  cups  are  generally  of  the 
standard  types  adopted  by  the  British  Engineering  Standards  Com- 
mittee, although  for  light  conductors  .-lingle  and  double  J  and  also  V 
cupholders  of  lighter  patterns  are  used. 

Glass  insulators  go  much  used  in  the  United  States  and  Canada. 
where  the  climate  is  dry,  are  not  used  to  any  extent  in  th  i  inivn 
colonies,  and  not  at  all  in  South  Africa.  Some  insulaiion^  ti  -ts  ot 
porcelain  and  glass  insulators  ot  the  same  size  and  shape  gave  an 
average  of  30,000  megohms  for  the  former  and  3,500  for  the  latter. 
Glass  insulators  are  much  affected  by  changes  ot  temperatures  and 
are  liable  to  fly  to  pieces  even  when  these  changes  are  comparatively 
slow.]g Porcelain  insulators  are  less  affected  by  temperature  change?, 
Jind  when  used  in  the  standard  manner  on  sciewed  sp'ndles  with 
elastic  washers  of  felt  or  indiarubber  they  are  quite  reliable.  The 
in3ulation''of  a  line  is  a  matter  of  the  first  importance.  The  best 
insulator  gives  the  best  service,  and  the  author  is  prepared  to  sa.v 
that  no  insulators  made  are  to  be  compared  either  for  insulation, 
strength,  or  general  serviceableness  with  the  British  Post  Office 
standard  porcelam  types  as  niade  in  England. 

f  Canada. — The  arms  generally  used  are  of  British  Columbia   fir. 
A' 6- wire  arm  used  by  the  Grand  Trunk  system  is  7  ft.  long  by  4^  'n. 

Thimble  G.S. 


Fig.  3. — Barrel  Insulator  with  Slino. 

•by  3|  in.  On  telephone  lines  6  and  10-wire  arms  are  used,  but  the 
lO-wire  is  the  general  standard.  Tne  spacing  is  usually  12  in. 
between  cups,  with  18  in.  at  the  pole,  and  the  arm-;  are  generally 
spaced  24  in.  apart. 

Both  porcelain  and  glass  insulators  are  used  on  both  telegraph  and 
telephone  lines  ;  but,  owing  to  the  wonderful  dryness  of  the  climate, 
glass  is  found  to  give  sufficient  iniulat.on  Where  high  insulation  is 
required,  porcela.n  is  used. 

Australia. — Wood  arms  and  single  iron  brackets  are  used  en  both 
wood  and  iron  poles.  They  are  usually  of  3  in.  square  section  with 
the  edges  chamfered.  The  standard  lengths  vary  from  42  in.  for 
4  wires  with  9  in.  spacing  to  96  in.  for  10  wires  with  9  in  spacing. 

The  standard  insulators  used  arc  of  porcelain  or  stoneware  of 
double-shed  type  and  made  in  two  sizes.  They  are  threaded  inter- 
nally and  are  usually  carried  on  wood  pins  similarly  threaded, 
although  iron  spindles  with  lead-screw  lops  are  also  used. 

The  "cheaiily  constructed  line"  is  a  novel  feature  authorised  by 
the  Common  we  lit  h  Department,  Such  a  line  is  only  erected  when 
the  cost  of  a  :.i,  imI"iiI  |  iile  line  is  prohibitive,  and  it  is  erected  on 
trees,  napliiiK  ^apil  ni;.  and  fences.  Owing  to  the  low  ctHcicncy 
of  the  insulal  cm  i  L  r,a  .  of  line  is  used  a  most  exclusively  for  local 
telephime  services.     Where  the  wire  is  alta"lK'd  to  a  tree  a  sling 


insulator  as  illustrated  in  Fig.  3  is  used.     Where  the  wire  is  carried 
on  fencing  posts  barrel  insulators  of  the  same  type  are  employed. 

New  Zealand.— 1'\\c  question  of  pole  arms  is  a  vexed  one  owing  to 
the  scarcity  of  suitable  timber  for  the  purpose.  The  arms  in  use  are 
mostly  of  Rata  wood,  which  is  hard  and  suitable  in  every  way,  but 
difficult  to  obta-n.  The  insulators  ased  are  of  standard  Post  Office 
white  porcelain  types.  Iron  arm;  are  not  used.  Insulators  made 
from  a  black  composition  have  been  tried,  but  have  not  given  satis- 
faction. 

Line  W'ire. 
Crown  Colonies  and  South  .4/n>a.— Galvanised  iron  wire  is  not  so 
much  used  now,  although  for  minor  telegraph  circuits  200  lb.  and 
400  lb.  wires  are  still  employed  considerably. 

For  long-distance  telegraph  lines  150  lb.  and  200  lb.  copper  wires  are 
used.  Practically  all  telephone  circuits  are  of  copper.  In  South 
Africa  70  lb.,  100  lb.,  ISO  lb.,  200  lb.,  300  lb.  and  400  lb.  gauges  are 
used  according  to  the  grade  of  service  required.  The  telephone  trunk 
wires  are  generally  erected  on  tlie  twist,  and  on  main  lines  and  a-;  a 
matter  of  economy  both  telegraph  and  telephone  circuits  are  erected 
on  the  same  poles.  In  cases  wheie  separate  pole  lines  are  erected  for 
telephone  circuits  the  wires  are  transposed  on  U  cupholders. 

Bronze  wire  usually  150  lb.  per  mile  is  employed  in  some  colonies 
for  long  spans,  but  not  largely,  and  copper  clad  steel  wire  has  also 
been  used  to  a  slight  extent.  In  two  colonies  where  this  latter  wir.? 
has  been  tried  it  has  quickly  broken  down  owing  to  moisture  pene- 
tnit'ng  the  copper,  probably  through  defects  caused  in  the  handling. 
Where  it  is  erected  near  the  sea  the  life  of  the  wire  is  very  short 
indeed. 

In  situp.tions  where  the  insulation  of  open  wires  may  be  lowered 
from  any  cause,  h^rd-drawn  copper  and  bronze  wire  with  a  special 
insulation  to  a  Post  Office  specification  is  sometimes  ased. 

The  Britannia  joint  is  commonly  used  for  jointing  both  iron  and 
copper  wires,  but  here  and  there  Mclntyre  sleeves  of  both  oval  and 
twin  tube  type  have  been  introduced.  The  author  has  all  along 
favoured  the  wire  jo'nt,  as  with  native  workmen  there  is  less  risk 
with  it.  In  inexpert  hands  the  sleeve  is  liable  to  be  badly  twisted 
and  the  wire  damaged.  On  the  other  hand,  with  the  sleeve  the  sol- 
dering iron  is  dispensed  with,  and  this  is  certainly  a  great  advantage 
in  a  country  where  the  work  is  in  skilled  hands. 

Canada. — Copper  and  iron  wire  are  both  used  largely  on  Loth 
telegraph  and  telephone  systems. 

The  open  telephone  circuits  in  Canada  are  transposed.  The 
system  of  transposition  is  based  on  that  of  the  American  Bell  Tele- 
phone &  Telegraph  Company,  and  is  worked  out  in  a  very  thorough 
manner.  Phantom  telephone  circuits  superimposed  on  physical 
circuits  are  largely  used  and  special  transpositions  are  arranged  in 
these  cases. 

Mclntyre  sleeves  are  employed  generally  for  mak-ng  joints.  On 
copper  wires  copper  sleeves,  and  on  iron  wires  steel  sleeves,  and  also 
tinned  copper  sleeves  are  XKed. 

Farmers'  Lines  on  Fences. — There  are  a  few  lines  of  this  character 
in  Canada.  The  fences  generally  consist  of  three  separate  strands 
of  barbed  wire  on  wood  posts,  the  top  strand  be'ng  15  in.  to  20  in. 
from  the  next.  The  top  wire  is  used  for  the  line,  and  it  is  not  usually 
insulated  in  any  way,  but  merely  ;;tapled  to  the  posts.  The  earth  is 
used  for  the  return.  In  dry  weather  no  great  aro.ount  of  leakage  takes 
place,  but  in  wet  weather  the  speech-transmission  valu?  of  such  lines 
is  very  poor.  These  lines  are  not  permitted  to  be  jo'ned  up  to  public 
exchanges.  ->.■ 

Australia. — For  man  trunk  telephone  circuits  copper  wire  300  lb. 
and  4001b.  per  mile,  and  for  m'nor  trunk  circuits  which  connect 
with  the  ma-n  trunk  system  100  lb.  and  200  lb.  per  mile,  is  used. 
For  other  minor  trunk  lines  and  also  for  telegraph  circuits,  other  than 
those  on  which  fa  it  speed  Wheatstone  is  employed,  200  lb.  and  400  lb. 
galvanised  iron  wire  U  used.  For  the  high-speed  circuits  copper 
wire  is  provided.  Phosphor  bronze  wire  is  used  for  subscribers' 
circuits  on  telephone  exchange  .systems,  so  also  is  copper  wire  of 
50  lb.  and  70  lb.  gauges.  All  joints  are  made  by  means  of  Mclntyre 
or  other  api)roved  type  of  sleeve. 

New  Zealand. — Copper,  iron,  and  bronze  line  wire  is  used.  Copper 
wire  of  100  lb.,  1501b.,  2001b.,  300  1b.,  and  400  1b.  is  employed 
generally  for  telephone  circuits  of  importance,  and  also  for  long 
telegia])h  circuits.  Iron  wire  is  being  less  u.scd  than  formerly. 
Uroiizi'  wire  of  40-lb.  gauge  is  used  on  exchange  distribution  lines. 
The  .Mclntyre  sleeve  is  not  used,  all  joints  being  of  the  "  Britann-a  "' 
standard  type.  Fence  wires  are  often  used  by  the  fanners  for  tele- 
phone purposes  as  in  Canada. 

Teleoraph  Systems. 
Crown  Colonies. — In   the  Crown- colonies,   Post  Office  standard 
ai)paratus  is  'n  general  use,  aiul  the  circuits  Ure  to  Post  Office  dia- 
gram!.    In  British  Ea-.t  Africa  a-id  l^gaula,  WhealtHon:'  automatic 
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Las  been  introduced  with  Gell  keyboard  and  ordinary  meehauical 
perforators.  The  Vyles  polarised  sovnder  is  replacing  the  sounder 
and  relay,  and  is  a!co  being  adopted  with  condm'.ers  on  central 
battery  onmibus  circuits.  The  standard  practice  on  these  circuits 
is  to  use  a  voltage  of  80  with  a  feed  resistance,  non-inductive,  of 
1,000  ohms  between  the  battery  f.ni  the  I'ne.  The  tounder,  are 
T  ound  to  2,000  ohm",  and  the  condenser  is  of  a  4  nxM.  capacity. 

At  Colombo,  Ceylon,  the  Baudot  sj-stem  hai  been  installed  on  a 
circuit  800  miles  in  length,  connecting  with  Madras.  There  is 
usually  one  repeater  in  the  circuit,  but  direct  work'ng  is  often  carricel 
on  satisfactorily.  Some  difficulty  was  experienced  at  the  start 
owing  to  the  storage  batteries  being  of  very  low  capacity.  The 
t:ouble  wa".  overcome  by  the  motor  circuits  be'ng  tapprel  off  different 
section",  of  the  battery,  to  that  only  one  motor  wa-3  run  oft'  the  one  lot 
of  cells.     With  this  arrangement  there  was  no  further  trouble. 

This  syotem  was  introduced  to  tit  in  with  standard  practice  in 
India.  The  native  Jlorse  operator:;  quickly  picked  up  the  new  alpha- 
bet and  became  expert  in  mmipulating  the  in-truments.  The 
Morse  is  undoubtedly  better  suited  to  native  operators  than  the 
type-print'ng  apparatus.  But  for  heavier  traffic  one  or  o'her  of 
the  type-pr'ntng  multiplex  system'^  will  be  found  to  give  better 
re.ults  thi  n  either  the  Morse  quaelruplex  or  the  Wheatstcn'. 

In  1910  the  British  Post  Office  designed  a  :  econdar\-  cell  equip- 
men";  on  cheaper  lines  than  that  which  embodies  the  chargng 
cabinet  with  rotary  switches,  referred  to  later,  and  in  which  the 
chargng  board  is  so  aiTanged  that  the  different  seet'on'.  of  the  biittery 
are  charged  in  tuin  and  while  they  are  at  work.  The  chief  engineer 
of  the  Federated  Malay  States  Ls  installing  plants  of  this  character 
at  Kuala  Lumpur  and  at  Ipoh.  The  voltages  available  will  be  24  for 
locals,  40,  80  and  120  positive  and  negative  for  lines.  The  cell 
adopted  is  of  the  4.5  ampere-hour  Hart  type.  In  this  equipment  the 
main  distributing  cabinet  is  dispensed  with,  ;  nl  a  cabinet  combining 
the  funct:on".  of  this  and  the  instrument  table  elistributing  anel  fuse 
caie  Ls  substituted.  Line  test  cabinets  of  switch  sprng  type  equipped 
for  40  lines  with  "  earthing,"  "  group'ng,"  and  '"  intermediate 
retum-j  "  strips,  are  being  installed  with  thit-:  equipmi'nt. 
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The  question  at  what  stage  secondary  cells  should'be  installed  for 
telegraph  wo 'king  is  an  imjortant  one,  and  the  author  thinks  that 
where  the  nimbcr  of  primary  cells  in  use  is  over  200  and  a  local 
supply  of  current  is  available  for  charging,  the  adoption  of  this 
byiitem  i.'.  worth  ton'iiderng. 

Leclanche  [orous-jot  .'orm  cells  are  much  UJitd  on  ordinary  line 
and  lo(al  circuits.  In  ioni'-  directions  weird  types  of  Daniell  and 
gravity  te-ll-i  are  ulill  used,  notwithstanding  the  practice  of  the  British 
Poiit  Office  in  thin  napect,  referred  '.o  later. 

The  lightning  discharger  chiefly  used  en  telegraph  lines  is  the  Post 
(Jffice  ea-lon  diuc  with  mica  disc  sejara'.o-".  The  large  doublc-platc 
diserhargc!  is  al.  o  used  'n  '-ome  colonies. 

iSoulli  Afrira.—  In  South  Africa,  Post  Office  i-tumlard  apparatus  is 
alfio  in  giiieral  use.  The  Vyles  jolarir.cd  sounder  is  replacing  the 
relay  and  :oi:nder.  and  it  i^.  aho  be-ing  adopted  on  central  battery 
cimnibuii  circuits,  and  on  lonci  ntra'.or  tyatcm'i.  The  author  re-gards 
this  hyuttm  au  one  of  the  greatest  develoiments  in  telegraphy  in 
recent  yejirs.  There  should  be  a  large  field  for  the  application  of 
thill  uytlcin  on  the  many  uuinij  ort  ml  omnibus  circuits  that  run  out 
fiom  centre:!  in  tin-  elom'ii  ons  and  colonie-;. 

The  duplex  uiid  qwadiuplex  :.yst<mH  are  <m|i!(iy((l  bclwrin 
cintrcM  according  Id  trallic  reqiiir<  nu  nts.  On"  of  the  longe;;!  quad- 
niplex  linei  i;'  that  belwecn  Jjurl.un  and  Johunnesburg,  ul  out  :)riU 
mil<-'»  by  line,  and  thii'  works  quite  uiliufactorily  without  a  repeater. 
The  A  side  of  lhi:i  circuit  i;i  i  onietimci;  repeated  at  Juhaiinesburg  to 
the  Stork  Kxchiiiige.  On  circuit:,  of  gnater  length  full  quadru|)le.\ 
re|H'nter.  are  tnip.'oyed. 

The  d<'el:ilon  lo  adopt  llu-  Cnid  :,y:it<  m  followeel  an  invciitigalleMi 
by  the  mgln'-er  ill  <hief  i.f  South  .Atrlcu  eif  the  viirious  heavy  trallic 
».\rit<m'i  in  use  in  Kurope  him!  .Anurirn,  and  for  the  londitiou'i  Jire 
vailing  in  South  Alriea  iind  llie  i-y  ti-m  of  traffic  circulnlion  piopoiicd 
It  i>  .lelmirttbly  :uili(l.  The  Creed  rirenitn  are  worked  duph  x,  and 
liiKh-^pc'd  duplex  repeatiri  are  (|ii|iIoy«d  on  llum  wlvre  n"cei.:,Hry. 
One  of  the  longi-.l  ol  Itice  cirriiil;!  is  that  iK'twein  Ciipe  Town  und 
■lohaniM  liwrg,  al  out  l,(MM»  luiliM,  and  thi:i  liu'i  two  repiitlei-i  on  it. 
The  lute  I  type  of  MiiindiT  tiili  u'<-r  ii  henl?  in'ilallrd.  .M(il<:r'(lriv(  ti 
liuii  Ml  I'en  have  hi- n   'n'reidn' 'il,  the  motors  be'ng  of  the  type 


adopted  by  the  Post  Office.  At  the  principal  offices  the  working 
current  is  got  from  sscondary  c?lls  with  charging  and  distribution 
equipment  of  Post  Office  standard  design.  At  other  stations 
primary  cells  ef  both  bichromate  and  Leclanche  types  are  used,  the 
bichromate  on  duplex,  quadruplex  and  Wheatstone  lines,  and  in 
some  cases  for  locals  ;  and  the  Leclanche  of  six-block  agglomsrate 
tmel  porovis-po;  form-,  on  all  other  lines  and  locals.  The  "sack" 
form  of  Leclanche  cell  is  even  more  suitable  than  the  f  orous-pot 
form  where  heavy  currents  are  requireel,  owing  to  its  lower  internal 
resistance.  Dry  cells  are  only  used  on  telegx-aph  work  where 
portability  is  desired.        |^| 

Canada. — In  Canadian  practice  m-nor  circuits  are  worked  single 
current  on  the  closed-circuit  system,  the  battery  power  being 
divided  g:nera!ly  between  the  two  terminal  stations.  In  some  cases 
the  battery  power  is  all  at  one  end.  On  the  more  important  lines 
double-current  duplex  and  quadruplex  are  in  use.  The  Morkrum 
printing  ay;item  is  also  in  use  on  several  of  the  lines  of  the  Cf.nadian 
Pacific  Company. 

The-re  is  one  Wheatstone  circuit  between  Montrea'.  and  Bamfield, 
B.C.,  which  is  leased  by  the  Canadian  Pacific  Ccmiany  to  the  Pacific 
Cable  Board,  but  on  the  public  lines  there  is  no  Wheatstone,  Creed, 
Baudot,  Vyle;i  or  single-needle  apparatus  in  use. 

On  mcny  of  the  longer  telegraph  circuit;;,  repeaters  are  employed. 
The  longest  lines  and  the  number  of  repeaters  on  them  are  as  follows  : 


Line.                      1  Distance. 
,      Miles. 

System. 

No.  of 
repeaters. 

Monti-eal  to  Vancouver  

2,900 
1.400 
1.800 
1,746 
953 

Duplex. 
Printer  duplex. 
Duplex. 
Simplex. 
Simplex. 

2 
2  ' 

2 

Winnipeg  to  Prince  Rupert... 
Echnonton  to  Prince  Rupert 

X 
1 

A  form  of  sulphate  of  copper  gi-avity  cell  is  in  general  iLse  for  both 
line  and  local  circuits,  except  at  the  larger  office;:,  where  djTiamo- 
current  is  available  and  where  the  current  reijuirements  make  it 
worth  while  to  provide  the  neces;-ary  plant. 

The  Canadian  Pacific  Company's  practice  in  this  respect  is  note- 
wort  liy.  Where  power  is  available  from  two  different  supply 
station ..  motor-generators  are  employed  directly  on  the  line  anel  local 
circuits. 

Where  pow'er  is  available  from  one  supply  station  only,  secondary^ 
cells  are  used,  which  are  charged  either  direct  from  the  main  power 
leads  or  through  the  medium  of  a  motor-generator.  With  secondary 
cells  both  negative  and  positive  batterie's  are  installed,  and  .stand-by 
batteries  of  50  per  cent,  the  value  of  the  batteries  in  use  are  providcel. 

Other  companies  in:itall  a  complete  duplicate  e>quipment  in  thi» 
ca:ie  both  of  storage  Ijatteries  and  of  elirect  motor-generator  operar 
tion.  The  voltages  employed  are  notably  high  compared  with. 
British  practice. 

Anstralia. — Morie  sounder  and  iMor::e  ])rinter  ajiparatu;;  i:5  used 
on  the  minor  telegraph  circuits  worked  on  the  cl();;e(l-circuit  system 
iMor:H'  duplex  anel  quaelruplex  are  employed  on  the  busier  circuits. 
Te'le'phones  are  now  frequently  u:>eel  where  formerly  ilorse  ajiparatus 
would  have  been  installed.  The  introduction  of  either  the  Murray 
or  Wc-itein  Elee-tric  multiplex  or  the  Baueiot  ;iystcm  is  uiidci  con- 
sideration. The  Wheatstone  automatic  is  in  constant  u:ie  for  both 
ordinary  and  Press  work  between  the  ma'n  centre;:  and  this  system 
has  recently  been  extended.  It  is  fouiiel  to  be  (|uitc  reliable  and 
satisfactoiy.  Creed  ap])aratu:-.  was  introeluccd  between  the  Easte'm 
and  Western  States  in  lOl.'l.  and  has  been  in  regular  u;.e  for  the  past 
two  yeais.  The  airangeiuent  is  !ihe)wn  in  l"'ig.  4.  Repeater  stations 
arc  installe^d  at  tlio  points  dotted  between  Perth  and  Adelaide. 
Stanelarel  duplex  re]x'aters  are  u;fed. 

There  are  a  few  central- bat te^ry  tele-graph  circuit;;  in  u;ic  fitted  with 
A  vie;)  polarised  sounder;).  i 

Secondary  cell  plant  has  been  installed  at  thecliief  telegraph  otticcs,. 
;in'l  similar  installalienis  have  recently  been  pro vide-d  at  country  ofiices 
where  the  condition'i  have  been  found  lo  warrant  thi;i  being  done. 

I'riniHrv  c'clls  of  Meidinger,  gravity  sud  carporous  tv|)cs  .'ire  In  usi-. 
but  the  lirilidi  Post  Olliie  tvpe  ot  Led, niche  cell  li;i;  iviciillv  beni 
adopted. 

.\  reorgmiisution  of  the  <'irculiitioii  of  Iralfic  from  siiiall  olhces 
has  iTCciitly  been  made.  Where  fnniierly  ;i  niinibcr  of  sniiill  oHices 
situated  III  great  dl;',ta;iceM  from  the  chief  otlice  of  a  State,  worked 
direct  with  th<-  chief  oHice  on  oil''  wire,  they  are  now  suhelivided  and 
con'iectcd  oil  short  linni  with  dislribuliiig  centres  which  have  ficit 
elirect  coinmunicatioii  with  the  chief  olhce. 

AVh'  Ztahnil. — Single-curnnt  Mor;;c,  lolh  op<  n  and  closed  circuil. 
Morse  duplex  and  qundruplex  are  the  priiicii  iil  systems  in  use,  and 
the  iippa-iitus  is  gen"ially  ol   Brili;;li  I'li;;!  Oflice  type.      The  .Miirr;iy 


TkE  ELECTEICIAN,  DECEIVmER  22,  1016. 


3^1' 


jnultiplex  is  being  introduced  with  two  quadruple  sets  at  Wellington, 
which  will  connect  with  a  similar  act  at  Aucklr.nd,  and  another  at 
Christchurch. 

The  longest  telegraph  circuit  i'j  that  between  Wellington  :.nd 
Dunedin,  aLout  530  ni'lc;;,  including  a  uection  of  t.ubmarine  c?.ble 
40  m'le:;  in  If ngth.  Quadruplex  repeaters  ave  u;A'd  freeiy,  r-nd  they 
are  forked  to  meet  the  trj'.ffic  requirements.  Vylcs  po'i-/-!.cd  founders 
are  employed  on  quadruplex  repeaters  :'n  .tcad  o'  relay;  in  a  5_ood 
many  ea-.cs.  The  cn''rgy  for  the  work'nj  of  the  telegraph  cirouiis  is 
obtained  from  primary  cells  of  Callaud,  bichromate,  Gordon  and 
Leclanch^  types.  Secondary  celk  are  employto!  in  the  larger  offices 
for  lojal  batteries,  but  where  these  are  not  'nstallcd,  Lec'.an"h6 
cells  are  very  largely  used.  Complete  central-battery  seccndary- 
cell  plant  ha-  not  i^o  far  been  ntioduced.  The  telephone  is  largely 
used  for  the  transm's.scn  of  telegrams. 

Telephone  Systems. 

Crown  Colonies. — Throughout  the  Crown  Co'on'es,  and  alio  in 
South  Africa  the  natives  are  not  t  ufficiently  concerned  in  commeicial 
pursuits  to  use  the  telephone.  Stati:.tics  do  not  usually  ni.ake  a'low- 
ance  for  this,  and  cm  equently  the  telephone  dcvelopm-nt  in  the;,e 
countries  does  not  compare  favourably  with  that  of  European  coun- 
tries. 

In  a'most  all  these  colon'es  the  telephones  are  in  the  handi  of  the 
Ciovemment.  In  Tr'n'dad  the  telephc'ues  are  in  the  h:"-nds  of  a 
private  company.  The  pr'ncipa'  exchange  lias  a  central-battery 
manual  multijile  beard  equipped  for  1,200  subscribers,  with  a  sepa- 
rate mr-^gneto  trunk  section. 

At  Suva,  Fiji,  a  multiple  magn'^to  board  on  the  '"  ring  through  " 
system  is  about  to  be  installed.  Tliis  will  have  an  ultimate  capacity 
of  1,200.  The  line  signal  is  a  plug  restoring  drop  indicator,  and  the 
clearing  signal  a  circular  star-tvpe  galvanoscope  indicator. 

The  author  is  aware  that  there  are  objection.s  to  the  adoption  of  this 
system  ir  a  large  exchange,  but  he  is  of  opinion  that  for  exchanges  in 
countries  where  the  commercial  conditions  are  not  so  pressing  as  in 
large  centres  the  "  ring  through  "  has  its  advantages. 

At  Colombo,  Ceylon,  a  magneto  lamp-signalling  multiple  board  is 
in  use.  equipped  for  1.400  subsci'ibers.  At  Hong  Kong  and  Singa- 
]>ore,  the  local  systems  are  owned  by  a  private  company.  At  both 
places  magneto  lamp-signalling  multiple  boards  with  automatic 
supervisory  lamp  signals  are  in  u.';e.  The  ultimn.te  capacity  in  each 
case  is  5,000.  The  main  cables  from  the  exchange  are  underground 
with  overhead  dry-core  cable  distribution  to  open  wires. 

There  are  no  automatic  exchanges  in  any  of  the  Crown  Colonies. 
Xot  only  are  insulation  difficulties  felt  to  be  a  bar  to  their  introduc- 
tion in  th?  damp  climates  of  these  countries,  but  the  need  for  the  em- 
ployment of  highlj-  skilled  mechanicians  to  look  after  the  plant  is 
regarded  as  another  obstacle. 

The  distribution  at  the  larger  of  these  exchanges  is  generally  by 
means  of  cables  from  the  exchange  led  to  iwle  lines  through  distribu- 
tion and  protector  boxes  fixed  to  the  poles.  The  subscriber  density 
is  .so  low  that  service  by  direct  cable  can  be  given  but  rarely.  Busi- 
ness premises  and  dwelling  houses  are  not  so  cramped  as  in  European 
towns ;  they  are  more  open  and  scattered,  so  that  the  direct  cable 
service  or  the  block  and  alley  .system  of  distribution  cannot  be  applied 
to  any  extent.     10-lb.  and  20-lb.  conductors  are  employed. 

Where  the  distribution  is  by  means  of  armoured  cable  the  lead- 
sleeve  joints  arr;  usually  in  cast-iron  boxes  for  protection  and  to  pre- 
serve the  continuity  of  the  armouring.  Where  aerial  lead-covered 
dry-core  cable  is  used  it  is  supported  in  the  usual  way  on  steel  sus- 
pender wires. 

For  small  exchanges  the  author  prefers  the  underground  armoured 
cable.  It  can  be  used  with  complete  safety.  The  upkeep  is  prac- 
tically nil,  all  the  work  of  erecting  suspender  wires  and  the  heavy 
strcs.scs  they  bring  ujion  the  poles  are  obviated. 

The  termination  of  cables  in  a  building  usually  follows  Post  Office 
practice,  the  cables  being  connected  to  distribution  cases  by  means 
of  a  link  of  enamel  and  cotton-covered  lead-sheathed  cable  made 
airtight  with  bees-wax. 

Aerial  rubber  cable  has  been  tried  in  some  of  the  tropical  colonies, 
but  it  is  liable  to  break  c^own  owing  to  the  heat  and  rain  to  which  it  is 
ex])osed,. 

The  pslc  distribution-boxes  in  use  are  usually  of  cast  iron,  having 
two  compartments,  one  at  the  back  for  the  dry-core  cable  which  is 
sealed  up  with  compo\uid  when  the  pajjcr-covered  wires  have  been 
soldered  on  to  their  tab.s.  The  other  compartment  is  fitted  with 
ordimwy  carbon  dischargers  and  fuses.  The  leading-out  cables  from 
the  pole  boxes  are  single-pair  enamel  and  cotton-covered  and  lead- 
sheathed. 

Special  nuMsiircs  arc  taken  in  the  maiuifacture  of  all  apparatus  for 
use  in  the  hot  lunnid  climate  of  the  tropical  colonies  to  keep  up  the 
insulation  of  id!  electric  il  parts,  and  precautions  are  taken  as  far  as 
lio.ssible  to  prevent  insects  gettijig  inside  the  instruments. 


South  .-1/n'cv.  — In  South  Africa  every  town  and  village  of  any 
importance  has  its  exchange,  and  a  large  trunk  system  has  been 
developed.  At  present  the  longest  connections  in  regular  use  are 
about  500  miles  in  length.  A  speech  efficiency  equal  to  30  miles  of 
standard  cable  is  iiinicd  at,  and  inter-communication  is  given  to  all 
stations  that  come  within  this  li'nit.  Loading  coils  have  not  yet 
been  introduced,  but  they  will  be  eji ployed  when  the  time  arrives  to 
consider  the  longer  trunk  linos  between  the  Cape  and  Transvaal  main 
centres. 

The  Durban  exchange  has  a  central-battery  nianual  board,  with 
an  ultimate  capacity  of  7,20(^t.  The  distribution  in  the  busy  area  is 
by  dry-core  underground  cable.  Connection  is  given  with  other 
towns  in  Natal  and  in  the  adjacent  provinces  through  the  Govern- 
ment trunk  system 

At  the  principal  Government  exchanges  central-battery  m.anual 
boards  are  in  use,  the  largest  being  that  at  .lohannesburg,  with  an 
ultim.ate  capacity  of  9,000  lines.  Similar  exchanges  of  rather  smaller 
capacity  liave  been  installed  at  Cape  Town  and  Pretoria,  and  also  at, 
about  half-a-dozen  other  towns  on  the  Witwatersrand.  At  neai-ly 
all  other  towns  magneto  boards  on  the  "  ring  through  "  system  are- 
employed. 

Magneto  boards  v.'ith  automatic  clearing  are  in  use  at  certain 
exchanges.  With  this  system  a  condenser  is  placed  in  the  tele- 
phone circuit  of  the  subscribers'  instrument.  When  two  subscribers 
are  through,  jxitentia!  is  on  both  subscribers'  lines  through  the  super- 
visory relays.  When  the  telephones  arehung  up  the  loops  are  closed, 
the  supervisory  relays  are  energised,  and  the  clearing  signals  operated. 

Telegraph  circuits  are  superhnpo-ed  on  telephone  wires  where  it  is 
advantageous  to  do  so,  and  phantom  telephone  circuits  are  obtained 
whei  ever  poss  ble. 

The  installing  of  an  experimental  automatic  exchange  was  decided 
upon  some  time  ago,  but  the  war  has  interfered  with  this  project,  as 
it  has  done  with  the  telephone  development  generally  in  the  country. 
Both  wet  and  clry  cells  are  used  on  magneto  telephones.  The  author 
always  used  wet  cells  in  Natal, as  he  found  them  more  reliable  and 
economical  than  dry  cells. 

The  uii(lcror,)iiiid  cabloJ  and  distribution  methods  vary,  but  the 
work  of  ni-ordinaliim  th  ■  iii'tliods  to  one  standard  has  now  made 
great  headway.  In  pres.ait-day  practice  underground  cables  having 
10  lb.  conductors  are  in  use.  Heavier  conductors  are  employed 
where  required,  also  composite  cables  having  large  conductors  for 
long-distance  ciicuit.s. 

Distribution  is  carried  out  both  by  underground  direct  cable,  and 
on  the  block  s\'stem  from  high  poles  by  means  of  both  dry-core  cable 
and  open  wires.  In  both  cases  the  internal  distribution  is  through 
lead-covered  cables  to  distribution  frames  or  cases,  and  thence  to  the 
subscribers'  sets.  Open-wire  distribution  is  on  i,omewhat  similar 
lines  to  tho;e  already  described  as  in  use  in  the  Crown  Colonies. 

The  practice  of  drying  out  paper  cables  by  means  of  dry-air  pumps 
fitted  with  desiccators  is  followed  in  some  of  the  C»owii  Colonies,  but 
the  tendency  now  ia  to  adopt  the  method  of  jointing  described  later 
under  Canadian  practice.  In  South  Africa  portable  dry-air  pumps 
are  provided  for  use  only  when  a  definite  fault  appears. 

(To  be  concluded.) 


Lifting  Boats  on  the  Amsterdam  Canals.  The  City  o 
Amsierdiun  i.s  sujiplicd  with  fresh  fniii;  and  vegetables  from 
the  surrounding  country  by  means  of  a  network  of  canals,  on 
which  the  trucks  containing  the  produce  are  carried.  There 
is,  however,  a  considerable  difference  in  level  between  the  main 
trunk  canal  and  the  smaller  one.  into  which  the  various  sub- 
sidiary canals  in  the  adjacent  district  communicate.  Hitherto 
it  has  been  necessary  to  raise  the  trucks  to  the  higher  level  by 
the  rather  primitive  method  of  a  large  chain  and  wheel,  worked 
by  hand,  and  this  sometimes  caused  much  congestion.  The 
much  speedier  method  of  lifting  by  electric  power  has  now  been 
substituted,  the  necessary  funds,  amounting  to  50,000  florins 
(about  £1.1*>6)  having  been  raised  by  private  subscription 
among  the  chief  canal  users.  A  large  concrete  tank  has  been 
built  at  tiu-  upper  level  at  the  junction  of  the  two  canals.  Two 
lifting  engines  run  on  tracks  overhead,  and  a  large  cradle  is: 
lowered  into  the  low-level  water  imtil  it  is  submerged.  The 
boats  enter  the  cradle  in  turn,  being  then  hoisted  into  the  tank 
at  the  upper  level,  whence  they  can  travel  into  the  main  canali 
The  result  has  been  a  great  saving  in  time  and  relief  of  con- 
gestion, ard  the  running  costs  are  met  by  a  charge  of  5d.  l)er 
lift  up  or  dowii. 

o2 
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SOME  NOTES  ON  THE  THEORY  OF  IRON-CORED  HIGH- 
FREQUENCY  CURRENT  TRANSFORMERS. 

BY  N.  \V.   MCLAl'HLAN.   D.SC.,  ENC. 

Messrs.  Campbell  &  Dye*  have  demonstrated  the  use  of 
current  transformers  with  cores  of  stallor  stampings  (silicon  iron) 
for  measuring  very  high-frequency  alternating  currents.  During 
the  progress  of  the  work  undertaken  by  the  authorf  on  the 
■"  Magnetisation  of  Iron  at  very  High  Frequencies,"  it  became 
necessary  to  consider  the  theory  of  this  method  of  measure- 
ment for  such  frequencies  as  occur  in  wireless  telegraphy,  and 
the  results  of  this  investigation  are  given  below. 

/2=Maximum  current  in  the  secondary  winding. 
Jo=Maximum  current  in  the  primarv  winding  balancing  I.^ 

/j/=Maximum  magnetising  current  90  deg.  out  of    phase 

with  E.^. 
/,r=Maximum  energy  current  90  deg.  out  of  jjhase  with  /,/. 
/r= Vector  sum  of  /j/  and  Ixr- 

/j=Total  primary  current=Vector  sum  of  /q  and  /j.. 
J?2=Total  resistance  of  secondary  circuit,  including  instru- 
ment or  heater. 
Z,'2=Inductance  in  e.xtenal  circuit -fleakage  inductance. 

o>  =2ti  X  frequency. 


Zip  is  90  deg.  out  of  phase  with  ly,.  The  vector  sum  of  these 
components,  viz.,  /j,,  represents  the  apparent  magnetising 
current,  and  6^  is  the  angle  between  /ir  and  /j-. 

In  developing  the  following  theory  the  apparent  permea- 
bility of  the  iron  /<„,  has  been  assumed  constant.  The  values 
of  Baxnx.  used  in  high-frequency  current  transformers  are  very 
small,  and  since  the  .slopes  of  the  alternating  current  B-H  curves 
appear  to  be  almost  constant  near  the  origin  where  JB=0,  this 
assumption  seems  to  be  quite  reasonable.  (.S'ee  author's  Paper, 
Joe.  cit.) 

From  Fig.  1  we  have 

/,-=V+V+2  7o/rcos0 (1) 

The  maximum  E.M.F.  induced  in  the  secondary  winding  is 

wS„„,.^«2Xl'l~^  volt, (2) 

where  ■B=maximum  apparent  flux  density  m  the  iron  core 
and  .4=cross-sectional  area  of  iron  core  in  square  centimetres. 


Xow   /(„  = 


'■,  where  /(a=apparent  pevmeability  of   iron 


and  H„ 


=maximum  apparent  magnetising  force. 


10/ 


/  being  the  mean  circumference  of  the  iron 


Also  H,, 
core. 

Substituting  these  values  in  equation  (2)  and  multiislying 
above  and  below  bv  ;;.,,  we  obtain 


Fi^.  3.  d^'jlTtgU  of  lag  of  saxndari)  current. 

Fi(i.' I. — Vector  I)hi:hmi  for  (Ubrent  Tu.vNSKORMKn  in  which  there  is  Secondary  Leakmik  and  Seli-Lsdiction 
IN  tiie'E.\tebsal  Seco.nd.vry  Circuit.  (The  wave  forms  of  the  various  vector  quantities  are  a.s.siunecl  to  be  sinusoidal  an<l 
undamiicd. ) 

Fl<;.  2. — (JURVE  SHOWINO  ISCBEASK  IX  EbROB  WITH  INCREASE  DC  9^  THE  AnOLE  OF  LaO  OF  THE  CcRRKXT  IN  THE 
SbCOSDABY  ClBCUlT,  FOR  A  GIVEN  FREQUENCY. 

Kic.  3. — Vettor  Diaoram  for  Ci'Rrest  Transformer  when  capacity  and  Inductance  in  the  Secondary  Circuft 
M:r.  Nkhi.ioiiilk.  i.r.,  the  Secondary  Current  and  K.M.J'",  auk  in  Phase. 


Z2  =  (/f*2r  A'j'')'  ^inij).'da;ice  of  secondary  ciicuii  (excluding 
iiitvmal  Helf-inductance  of  winding). 
JjRj— Ohmic  drop  in  Hccondary  circuit  in  phase  with  /g. 
/j.^,— R<-activc  drop  in  wcondary  circuit  90  deg.  out  ol  phase 
with  /j. 
.fc"j=Tota!  voltage  drop  in  secondary  circuit. 

;- Vector  8um  of  /j/i^j  and  /gA',. 
71,  -Tum.s  on  primary  winding. 
Wj     TuniM  on  Mccoiidary  winding. 
<l)m     Fh».v  in  plianc  with  1  „  and  90  deg.  out  of  jihasc  with  A'.,. 
0-0,  ~C/,. 
The  wcjjiidury  E.M.F.  conBiHts  of  two  coinponentH  90  dug. 
«>Ut  <if    plittsj'  witli  ouch  other.     (I)  /j/^j  the  ojimic  drop,  (2) 
y^Yj  the   reactive  di(([i.     'J'he   jiriiiiurv   niagiieliHing  current 
y„  ifi  !•<)  deg.  out  of  (ihase  wiili  /i'j.  and  tlie  energy  coinpoiieiii. 

•  "  Vtiie."  H<.y.  Hoc.  H«ri..-.  A,  Vol.  XC,  lltl».     Miwhik.  C'limpJiell  iV 
il  ■■jirilliil  ioiM  in  (heir  e)i|«Tiiiienl».     The  vnliii's 


l»>n  oieU  ulii'li'I 
-of  «„,.  ir.  • 
lijlilj  mnv  I 

I>  .rt'ii.r.  '.'(   i 
np|.  .' 
Ih- 


1   I 


lui; 


.1, 


rinrux  an-  ho  Hinnll  thai  Ihi-  ii|ipnrvnt  poniim- 
liitil.  i.<..  IIm'  woikiiiK  raiiKi'  in  "ii  (he  utrainhti 
■II  Ihi'  iii'iKhhiiiirhoiiil  of  Ihe  origin.  Thim  (he 
iilil  \*'  »>ii»jlilv  I'onHliint  DN  Ihii  ampliliiUr  «{ 
liinin.Hhi.l. 

|ii,  17.  Hrl."i;    Hoporl  of  BrltlMh  AxHooinUun, 
I,,  Vol.  1,1  v.,  p,  IM»,  HtlO. 


£,=  ■ 


volt. 


"l     r    r         1  T         innv-Afi"      1^    „  , 

=    col  tL. 2,  who IV  L»= —  ,  -      XlO~-  lienrv 


= '9Z0 


ini^Afia     ,„_(,    for  an  anchor  ring 
~     d          X  U      ,  j^^gaji  diameter  (i,„. 

r,,/jZ, 

II. /nL.,  ' 

Helici 


Substituting  tiiis  vabie  for  /y.and  /•:(^^'')  b' 
we  obtaui  ' 


■  I „  in  i'i|iiati(in  (1) 


,2  2Z,co.sO 


<;;;''!' 


222COSO 

<oA„     "'"i 


In  pra(^l,ice  Z.J(oL.^  is  Hniivll  r'om]iared  with  unity,  a'ld  tlicrc- 

foie  /Jj/oj'''Aj"  cull   be  negh'Cird. 
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Tints  (.3)  reduces  to 


!/l/^2  =  "2/«l(H- 


w 


(5) 


(cos0i+smOjtaiiO.).    (6) 


aud  the  percentage  error  iii  the  transformation  ratio  is 
lOOZgCos^e 
C0L2 

Since  Z,=  — -^  and  6=6,— 0.,,  etniation  (5)  mav  be  written 
■      cos  O2  i        -       i 

100«2  cos  {6^-62)     lOOR 

wZ/j  cos  62  i''^2 

At  very  high  frequencies  0j,  for  a  given  frequency',  remains 
almost  constant*  for  vahies  of  //,„„.  between  1  and  5  C.G.S. 
units.  If  this  be  assumed  to  liold  good  for  values  of  //nmx-. 
obtaining  ia  high-frequency  transformers  (whicli  are  much 
smaller  than  1  C.G.S.),the  only  variable  in  equation  (6)  is  62- 
Thus  the  error  increases  with  increase  in  62  as  shown  in  Fig.  2. 

If  L'2=aL2,  where  a  is  a  variable  parameter  depending  on 
the  secondary  leakage  and  the  inductance  in  the  external 
secondary  circuit,  equation  (6),  may  be  written, 

"^i^cosei  +  l(X)«sin0i (7) 

C0L2 

100a  may  be  termed  the  "'  percentage  ecjuivalent  leakage  '"  of 
the  total  flux  linked  by  the  secondary  winding.  Since  tie 
apparent  permeability  of  the  iron  decreases  with  increase  in 
frequency,  the  .secondary  leakage,  if  any,  will  therefore  increase. 

The  application  of  the  foregoing  formulse  is  illustrated  in  the 
following  example,  the  details  of  the  tran.sformer  having  been 
taken  from  Messrs.  Campbell  and  Dye's  Paper.f     The  data  and 
calculations  are  only  ajiproximate. 
Case  1. 

R  =^10  ohm.s.       V)  =2.-7  X  2  X  10^  (/=2  X  lO^.-j  per  sec). 

.4=:! -5  sq.  cm.^«(,=T35  (deduced  from  data  in  author's  Paper) 

dmhi-l  cm.      cos  61=0-88 

H2=  200  turns,  sm  ei==0-4:7 
«i=2  turns. 

By  calculation  from  the  above  data  Z/2=^1'7  XlO— ^  henry.J 
and  100i?2cos0i/oji.>=f04,  which  is  0-2  per  cent.§  smaller  than 
the  error  found  experimentally.  Thus,  in  equation  (7), 
lOOct  sm  6j=0-2,  which  represents  the  error  due  to  leakage. 

There  is  every  reason  to  believe  that  in  the  present  instance 
the  leakage  would  be  small,  since  the  magnetic  circuit  was 
closed,  being  an  anchor  ring  of  stalloy  stampings,  which  when 
uniformly  and  closely  wound  has,  theoretically,  no  leakage. 
.    In  the  case  of  0-2  per  cent,  error  we  have 
lOOn  sin  01=0-2 

100a=0-43  per  cent. 
and  ^'2=0-0043X2 

=7x10  "* 'henry. 
The  angle  of  lag  of  the  current  in  the  secondary  circuit, 
62=tan"'wL'2i2=f41-5  deg:  A  small  amount  of  leakage, 
therefore,  can  give  rise  to  a  large  angle  of  lag  without,  how- 
ever, increasing  the  transformation  ratio  to  any  great  extent. 
It  will  be  seen  from  0({uation  (7)  and  Fig.  1  that  if  an  instru- 
ment or  heater  with  a  smaller  effwtive  resistance  is  used.  Oj 
increas('s  for  a  given  fre(|uencv,  but  there  is  a  diminution  in 
the  error. 

In  order  to  reduce-  the  secondary  leakage  to  a  minimum  it 
is  e.s.scntial  that  the  winding  should  consist  of  a  single  layer  of 
fine  wire  as  close  to  t-he  iron  as  possible,  adjacent  turns  being 
near  together.  Careful  consideration  mu.st  be  given  to  the 
increase  in  resistance  due  to  skin  effect,  and  it  may  be  necessary 
to  use  very  fine  stranded  wire. 

When  the  core  is  an  anchor  ring  of  rectangular  cross-section, 
the  value  of  //  varies  across  the  section.     The  variation  will 


be  large  for  a  large  ratio  of  the  outer  to  the  inner  diameter 
(ffl/6),  and  since  H  is  the  greatest  at  the  inner  circumference, 
the  flux  will  tend  to  crowd  there.  In  practice,  however,  tho 
values  of  H  are  so  small  that  the  apparent  permeability  may  be 
assumed  constant  across  the  section.  Thus  the  error  in  H  will 
be  found  by  calculation  from  modifications  of  the  formula 
already  given  for  Lj.  In  the  case  cited  above  where  the  ratio 
a/h=2,  the  error  in  the  mean  value  of  ff,„ax.  across  the  section, 
calculated  from  the  formula  H^,^  =4;Tiii/2-/10Z  is  4  per  cent, 
approx.,  which  does  not  affect  the  transformation  ratio  appre- 
ciably. • 

A  careful  examination  of  possible  cases  shows  that  in  well 
designed  high-frequency  current  transformers  for  f;.-equencies 
up  to  2  X 10^  00  per  second  the  effect  of  capacity  in  the  instru» 
ment  or  heater,  or  in  the  secondary  winding,  is  negligible. 

In  the  experiments  conducted  by  the  author*  the  secondary 
of  the  transformer  was  connected  to  a  Duddell  portable  thermo- 
ammeter,  the  inductance  of  which  is  sm^all  enough  to  be 
neglected,  as  the  following  calculation  clearly  shows. 

Assuming  that  0-1  of  the  error  due  to  leakage  in  the  example 
given  above,  represents  the  inductive  effect  of  a  thermo- 
ammeter  ;  tlien  inductance  of 

T.A.=1  X  10'«;2=3-.5  microhenries, 
which  is  much  too  large  for  an  instrument  of  this  type.  At 
frequencies  of  the  order  of  10^  cc  per  second,  eddy  currents 
may  be  induced  in  the  elements  of  the  thermocouple  which 
will  cause  an  increase  in  the  reading.  This,  however,  should 
not  be  serious. 

On  the  assumption  that  in  an  iron-cored  high-frequency 
current  transformer  the  equivalent  leakage  in  the  secondary 
circuit  is  negligible,  the  secondary  current  will  be  in  phase  with 
the  total  E.M.F.  and  the  vector  diagram  will  be  as  shown  iii 
Fig.  3. 

The  error  now  beconies  100i?2  cos  ^i/'coia    ■     •     ■     •  (8) 

If  a  Duddell  thermo-ammeter  is  connected  to  the  secondary 
terminals,  the  E.M.F.  for  a  given  current  and  varying  fre- 
quency will  be  constant.  Moreover,  B,„^y.  will  vary  inversely 
as  the  frequency  for  £,„ax.=-E'2XlG^/4-44rt/«2=c//.  Since  for 
a  given  value  of  ^max.-  B,„^^.  decreases  as  /  increases,  the 
ap>parent  permeability  decreases.  Assuming  cos  6,  (Fig.  3), 
to  remain  sensibly  constant,  the  error  in  the  transforma.tion 
ratio  (for  a  given  value  of  R2)  depends  on  C0L2'  ^^^  since 
o)L.,K /.t„f,  the  error  depends  on  ,».,/.  Table  1.  shows  the 
figures  obtained  for  a  constant  secondary  E.M.F.,  but  the  values 
of  B„,„x.  are  greatly  in  excess  of  those  which  obtain  in  higli^ 
frequency  current  transformers. 

Table  I.— 0-47  mm.  SlUroH  Iron. 


*  "  .lournal  "  I.K.E.,  he.  cH. 

t  Lor.  cil. 

t /y.2  has  been  calcuIafiHl  from  tl\n  fonmila  4)i%.-l/i„  x  10-"/''m.  Tho 
correct  formula  for  a  floKuly-woiind  anchor  rmg  is//.,=2ii-,A(<„  loK»  o/ft 
y  10  11,  whoro  h  is  tho  a.xial  depth  of  the  ring  and  <i/b  is  the  ratio  of  tho 
outor  to  tho  innor  diameter.  If  «/6  =  2,  tho  error  in  lie  tirst  fuumila 
==  4-  per  cojit. 

§  The  error  found  expiMiinontally  was  O'tl  )or  cent. 


Apparent  pornioability, 

Frequency 
nj  per  sed. 

M,-/ 

■'^mnv  «^  '  if  I  f°''  const. 

■'sec.  E.M.F. 

40-5 
30-2 
2,50 
21-6 

2x105          8-lxl0« 
3x105          fllxlO" 
4  X  105        ICO  X  108 
5x105        lO-SxIO" 

100 
67 
50 
40 

It  will  be  observed  chat  although  B„,„x.  and  //„  decrease  with 
the  frequency,  the  product  /n„f  increases,  and  hence  the  error 
in  the  transformation  ratio  decreases  with  increase  in  f reciuency. 
For  a  given  value  of /the  product  /(„/ increases  with  the  flu.x: 
density. 

In  a  trausFormer  constructed  by  the  author,  the  iron  wa* 
worked  wilh  a  value  of  B„,,^  =0-035  line  per  square  centi- 
metre, /  being  2  X  lO'Vj  per  second  and  the  primary  current 
5  amperes.  The  tranisformation  ratio  was  1:100  artl  the  cal- 
culated error  0-2  per  cent."!"  The  same  transformer  was  tested 
at"50  ro  per  second  and  500  oj  per  second,  the  observed  errors 
being  14  per  cent,  and  1  per  cent,  respactively.  It  is  of  in  teresfc 
to  compare  the  values  of  |«„/in  these  extreme  cases,  and  figures 
rehiMi'g  thereto  are  given  in  Table  II.  .»,    , 

At  such  low  values  of  B  „,  the  magnetisa;ion  losses  are 
small  and  the  iron  remains  quite  cool.  Both  the  n  agn"tisation 
and  energy  currents  are  smaller  than  the  same  quantities  for 


*  /.Of.  cil. 
t  Kvvm.  «. 


(3). 
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"'a'lle  II — ^047  mm.  Silicon  Iron. 

Apparent 
penne  ability 

.  Ma 

Frequency  !g           J, f 
rapersec.  1    "^^       '•' 

Primary 
current 
amperes. 

ratio  of 
turns. 

,"„/ 

1,000* 

400* 

30 

50               UO 

500                 14 

2x105     ;    0035 

50 
50 
50 

100 
100 
100 

5x10* 
2x105 
6xl0« 

a  low-frequency  transformer  of  tlie  same  size.  An  approxi- 
mate calculation  showed  that  in  the  above  transformer,  the 
losses  at  50  -xj  per  second  we,re  four  times  those  at  2xl0^c-j 
per  second,  the  primary  current  being  5  amperes  in  each  case. 

Experimenial  results  show  that  /(„  for  given  conditions 
increases  as  the  thickness  of  the  core  plates  decreases.  This 
will  lessen  any  \:ende2iC3^  for  leakage  to  occur.  Thus,  for  a 
given  cross-sectional  area  of  iron,  the  thinner  the  plates  the 
greater  the  accuracy  of  the  transformation  ratio. 

In  conclusion,  the  author's  best  thanks  are  due  to  Dr.  E.  ^^  . 
Marchant  and  Mr.  Albert  f'ampliell.  B.A..  for  reading  over  and 
criticising  the  Paper. 


B.T.H.  ROTARY  CONVERTERS. 


The  Briti-ih  Thom!;on-Hour,ton  Company  have  iosued  an  in'.truc- 
tive  pamphlet  which  should  prove  ot  intere?;t  both  to  the  engineer 
who  wiiihc:;  to  know  what  le-iultr,  are  obtainable  by  the  iwe  of  rotan,- 
converteni  and  to  the  r.tudent  who  desire;  to  understand  how  these 
results  are  obtained.  From  this  i  amphlet  the  following  cescription 
of  the  working  and  construction  of  these  converters  is  taken. 

Voltage  and  Current  Ratios.— h\  the  ideal  ca:;e,  the  voltage  generated 
follon-s  a  sine  law  with  a  maximum  value  equal  to  the  direct-current 
voltage,  so  that  the  virtual  value  of  the  alternating-current  voltage 
=direct-current  voltage-:--\/2 =0-707  of  the  direct -current  voltage. 
This  com  spends  to  the  conditions  in  a  single-phase  converter.  It 
follows  that  since  the  voltage  between  any  two  tapping  points  of  a 
two-pole  armature  i:;  proportional  to  the  chord  .joining  the  two 
points,  the  voltage  given  by  any  phase  machine  is  c;v  ;ily  found. 


air-gap.  In  actual  practice  the  ratio;;  may  dih^-  jjy  value!)  up  to 
approximately  5  per  cent.,  depending  upon  the  a.^ribution  of  flux 
in  the  air-gap,  the  load  on  the  rotary,  r.nd  the  poweifg^^j-Qj, 


Assume  D.C.  voltag _ 

1. 

,  — - 

Single-       Two-     Three-phase 
phase.      phase.          delta. 

Six-phase 
liametrical. 

Voltage  of  tran.sfonner 

Voltage    between    adjacent 

0-707        0-707 
0-707        0-500 

1-414   1     0-707 

1 

0-612 
0-612 
0-943 

0-707 
0-353 

Current  per  line  alternating- 
current  low-tension  side . 
(Efficiency  100  p.c.) 

o-n2 

Annainre  Healing. — The  current  in  the  r,-matm-e  winding  ol'  a 
rotary  converter  is  the  difference  between  the  alternating  and  direct 


SinjOe- Phase.  ■  Two-Phase.  Three-Phase. 

FlO.    1. DiAtiRAM  OF  R.M.S.VoLTAC.E.-i 


Six- Phase. 


currents.  The  difference  materially  decreases  by  increasing  the 
number  of  phases  up  to  six.  It  is,  therefore,  usual  to  equip  modern 
rotaries  for  three-phase  systems  with  six  slip-rings,  although  they 
would  run  under  the  guaranteed  tenipei-atiu-e  rise  as  three-phase 
machines.  The  six-phase  winding  entails  a  cooler  machine,  and  one 
having  a  higher  overload  capacity  as  well  as  an  increased  efficiency 
of  0-25  to  0-5  per  cent.  Fig.  2  represents  the  currents  circulating 
in  the  armature  of  a  rotary  converter  if  the  nv^ehine  be  operated  (i.) 
as  a  direct -current  generator  giving  an  output  of  100  amperes,  (ii.) 
a-;  an  altemating-ciu-rent  ntotor  capable  of  driving  a  similar  machine 
giving  a  direct -current  output  of  100  amperes,  (iii.)  as  a  converter  by 
combin'ng  the  functions  of  an  alternating-current  motor  and  direct- 
current  generator,  the  output  from  the  direct -current  side  being  100 


Diagrams  plotted  for  positions  of  Armoture  differing  by  75 

^q1     Direct     IjQ        Q  c   current     =    100  Amps. 

Current  /  .  ^  .,-t  o    a  i 

'  AC    rm  s  =47  2  Amps  in  Line- 

AC    rm  s  =   4.7  2  Amps  per  phose  in  windings. 

AC    mox.        =   66-7  Amps,  per  phase  in  windings. 


V>.  15  224  30  37S  45 

Kid.  2.  — DH(1R.\M   IUAISTR.\TIN«   In8TANT.\N  Kol'S  Cl'KKKNTS   IN    A   Six  IMiASB  OoNVBRTKH. 


Fig.  I  iJlu'lniti-i  the  H.M.S.  vol  Inge  1  which  ex' it  between  the 
tapping^i  on  lirgle.  Iwo.  threi- 1  iifl  -tix-phu'ie  eonvcrlt-r.i,  the  voltuges 
in  <-ach  cnie  bonu  prii|.i>rl!onal  lo  th<'  h-rigtlvi.of  the  chordtt,  anij 
c-xprc!iririi  n-i  frnctioni  of  the  ilirr><?t-i-urrint  vollage. 

In  the  (ollowiiiu  In.liie  tin-  llii  ori'licnl  rc.tios  i\t  no-ioufl  unity  power 
focfor  Hfi'  givi'ii  for  :  inKl<'.  two.  three  and  six-phase  converters 
rmpeetively,  mid  are  lmie<l  nii  11  1  in-  wave  dintribution  of  (lux  in  the 


•  Doducx'd  (rom  n-Hullo  Biven  by  Mr.  I.,.  W.  Wild.  "  Mngiivtinntiun  of 
Iron  at  \j,H  liirliiilinnH.  "  "  Jiiuninl  "  i.K.lv.  Vol.  Ml.  p.  tlO.  11)13. 


einpere;!,  and  the  |)Ower  factor  on  the  .v'.tenvvting-current  lede  being 
unity.  The  diagraius  have  been  drawn  for  every  7J  electrical 
degi-ee-j,  and  they  will  be  found  to  repeat  every  CO  electrical  degrees. 
The  re:iultant  currents  ure  very  low,  and  the  average  heating  of  th(! 
armalui-c  under  the  londilioni-ihowu  i;i  only  20  per  ci-nl.  of  llu-  heat- 
ing that  would  occur  if  the  mailiiiie,  were  o|iei-;>tcd  ai  a  <lireot- 
current  gen-ra'or. 

The  he  itiiig  ol  a  rotiM  y  (-on  vert  ct  uiiiv  lure  n-rea-ies  with  deererj?- 
ing  power  fnelor,  due  In  the  eHni'ellaliiiu  of  alternating  and  ilireet 
current  1  not  being  so  complete  ai  at  iiivily  |  ower  factor.     'I'hc  dia- 


THE  ELECTRICIAN,  DECEMBER  22,  1916. 


385 


•gram  in'Fig.  3  show-;;  the  hoatiiig  factor  of  single,  two,  three  iind  ;;ix- 
phaso  rotary  convertei-;!  when  operating  at  power  factor:;  varying 
between  unity  and  90  per  cent.  The  term  "  heat'ng  factor  "  mean; 
the  ratio  of  the  I-R  lo'sen  occurring  when  the  machine  U  operated 
as  a  rotary,  to  the  I-R  lo'/ies  of  the  maeh'ne  when  operr-ted  as  a 
direct-current  generator,  the  out])Ut  in  direct  current  beng  the  ■.,ame 

neach'caie.  P4j 

.Commufalioii  and  Efficitncij. — In  the  ordinary  type  of  direct- 
current  generator  croiis-magiietisation,  magnetic  leakage,  and  :;atura- 
tion  in  the  commutat'ng  pole  iix  a  limit  to  the  overload  capacity. 
In  the  case  of  the  motor  converter,  the  armature  on  the  direct- 
current  side  acts  half  a->  a  rotary  and  half  as  a  direct-current  gene- 
rator, and  the  M.M.F.  producing  distortion  under  the  main  pole  and 
leakage  under  the  commutat'ng  pole  corresponds  to  half  that  existing 
in  the  arma'ure  of  a  direct-current  generator.     In  the  rotary  con- 


95% 
Power  Factor 

•3. — Cl-RVES  GIVING   THE   He.ATING    FaCTOK   OF   OxE, 

Two,  Three  .\nd  Six-phase  Converters. 


Rotory 

instead  i:^ 

Motor 

Generotor 
TRotory 
J  instead  cf 
I  Motor 
IConvcrC-r. 


On  ajcount  of  the  lo,v  arin-iture  1-R  lo'/i,  camellation  of  a-niature 
reaction,  good  eonimutat'.ng  condition-.,  and  ventilating  propertie;, 
the  overload  capacity  of  a  rotary  converter  is  much  greater  than  in 
other  converting  appaij-.tus  ;  and  it  will  be  found  that  the  initalla- 
tion  of  rotary  converter  equipm-^nt ;  may  o.Hen  decrease  the  number 
of  set;;  otherwise  required  in  a  sub-station,  due  to  the  ability  of  such 
ei|ui|)m"n'.s  to  carry  large  overloads  without  undue  heating  or 
spavk'ng. 

Po'ver  Jaclo'  of  Ro'aries  Running  Alternating  to  Direct  Current. — 
A  ro!;ary  converter  runs  at  it-,  highest  efficiency  and  lowest  heatrng 
on  uiiity  power  factor.  It  is,  therefore,  p,dvist,b'e  to  adjust  rotaries 
so  that  the  norin-il  direct-current  voltage  is  obta'ned  with  unity 
power  faator  somewhere  between  three-quarter  and  full-load  when 
the  alternating-current  volt.ige  is  normal. ,  If,  with  the  correct 
alternating-current  voltage  and  unity  power  factor  the  direct-current 
voltage  is  not  high  enough, to  suit  station  requirements,  the  field 
current  of  the  machine  should  not  be  inor?ased  to  obtain  the  higher 
direct-current  voltage  by  m^ans  of  drawing  leading  current  through 
the  reactance  ;  but  the  high-tension  taps  on  the  transformer  should 
be  changed  to  give  a  higher  applied  voltage  at  the  slip-rings  of  the 
converter. 


20        30        40        50       60       70        SO        90 
^  RoCor'y  Load    ruaaing  ot   Un'iL'y  P  F^ 


0  bCO  1000  1500 

^W  Copocity  (S000Volt5) 

Fig.  4. — Curves  showing  the  appkoxi.mate  Gain  in  Overall 
Efficiency  by  in.stalling  a  Kotaby  Converter. 


lO        20       30       4-0      50       CO       70       80       90       lOC 
^  RoCor'y  Load  r^urjaing  cxC  UaiCy  P.F 

Fig.  5.— Curves  showing  Improvement  in  Power  Factor  which 
will  be  effected  by  installing,  as  extensions,  Rot.4ry  Convekters 
operating  at  Unity  Power  Factor. 


vertcr  the  armature  reaction  due  to  the  alternating  current  over 
180  electrical  degrees,  balances  the  armature  re-action  produced  by 
the  direct  current,  and  thus  the  commutating  conditions  approach 
closely  to  thO'C  that  would  exist  were  the  ordinary  direct-current 
generator  fitted  with  completely  compensating  winding.s.  It  is 
j)Of.sible  in  a  rotary  converter  to  produce  a  field  under  the  commu- 
tating pole  which  will  compensate  for  the  reactance  of  the  coil  under 
commutation  more  clo.sely  than  on  any  other  type  of  converting 
apparatus,  unless  the  converting  apparatus  be  equipped  with  com- 
pensating windings,  which  is  unusual. 

Due  to  the  cancellation  of  the  alternating  and  direct  current 
srinatiu'e  current:)  and  armature  reaction,  and  the  use  of  the  same 
magnetic  circuit  for  both  the  alternating  and  direct  current  sides,  the 
rotary  converter  with  its  transformer  has  a  highi-r  c  fliridiry  than 
other  types  of  converting  apparatus.  The  ap|irn\  M';'lr  i;.iin  in 
overall  etiicic  ncy  l)y  inst.-II'ng  a  rotary  equipment  is    lu.wn  in  Fig.  4. 


tf  It  may,  however,  be  n>?es!;ary  to  install  a  rotary  to  draw  leading 
current  i;o  as  to  compen -.ate  for  lagging  current  in  the  system.  This 
result  can  be  obtained  by  adju:iting  the  high-tension  taps  on  the 
transformers  so  that  the  correct  direct-current  voltage  is  obta'ned 
by  drawing  leading  current.  It  will  be  understood  that  with  con  .taut 
alternating-current  voltage  and  varying  direct-current  voltage,  the 
amount  of  leading  current  that  can  be  drawn  will  vary  with  the 
direct-current  voltage,  exec])!  in  the  case  of  split-poles,  booster  or 
regulator  controlled  converters.  i 

The  ability  of  rotary  equipments  to  run  on  unity  or  leading  power 
factor  is  of  eoniiderable  advantage,  as  they  will  improve  the  existing 
power  factor  of  a  syfiteiu  if  it  is  below  unity.  Fig.  5  illustrates  the 
improvement  in  pow<>r  factor  that  will  take  place  on  an  existing 
system  as  rotary  converters  drawing  current  at  unity  power  factor 
are  installed  for  extension ;.  In  these  curves  the  wattles-,  current  is 
expressed  a  i  a  percen'age  of  the  cnorgy  current. 
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Vakiation  in  Voltage  Ratio. 

The  following  are  the  principal  methods  which  have  been  adopted 
for  obtaining  a  variable  direct -current  voltage  with  constant  alter- 
nating-current voltage,  and  vice  v:rsa  :  (i.)  Reactance  control, 
(ii.)  Booster  control,  (iii.)  Induction  regulator  control,  (iv.)  Split  pole 
control. 

Reactance  Control. — It  has  previour.ly  been  shown  that  with  con- 
stant alternating-current  voltage  applied  to  the  slip-rings,  the  direct- 
current  voltage  will  be  practically  constant  on  the  ordinary  type  of 
converter.  In  the  case  of  reactance  control,  in  order  to  vary  the 
direct-current  voltage,  the  slip-ring  voltage  is  varied  even  though 
the  applied  voltage  at  the  high-tension  terminals  of  the  transformer 
remains  constant.  This  control  is  effected  by  the  introduction  of 
reactance  in  the  transformer  supplying  the  rotary  converter,  or  by 
means  of  a  separate  external  reactance.  The  percentage  reactance 
installed  will  depend  on  the  condit:ons  under  which  the  rotary  con- 
verter has  to  operate,  and  can  be  fixed  to  suit  the  case  under  con- 
sideration. 

The  method  by  which  the  voltage  at  the  slip-rings  is  varied  ir. 
illustrated  in  the  diagrams.  Fig.  6,  constructed  for  a  transformer 
ratio  of  1  to  1.  It  will  be  seen  from  the  diragrams  that  if  the  field 
of  the  rotary  be  adjusted  to  draw  a  laggug  current,  the  effect  of  the 
reactance  is  to  lower  the  slip-r.ng  voltage  ;  while  if  the  field  be  ad- 
justed to  draw  a  leading  current,  the  effect  of  the  reactance  is  to 
raise  the  slip-ring  voltage.  It  is  evident  that  w^ith  this  system  of 
control  the  power  factor  on  the  high-tension  side  of  the  transformer 
varies  with  the  direct-cun-ent  voltage,  and  the  variation  will  depend 
on  the  range  in  voltage  required. 

The  reactance  ni.ethod  of  control  is  the  cheapest  and  simplest,  and 
is  generally  installed  for  conditions  of  service  which  do  not  require 
more  than  10  to  1.5  per  cent,  voltage  variations,  and  where  indepen- 
dent coi>trol  of  the  power  factor  is  not  necessary.  It  is  not  advisable  . 
to  call  for  larger  voltage  ranges  than  are  actually  required,  as  the 
cost  of  this  method  of  control  n'.ay  be  thereby  increased. 

It  is  comet imeo  stated  that  the  voltage  control  by  this  nicthod  i:; 


^.  R  :     ° 

OCligglag  behind  6S.       OC  fn  phase  with.  OS.  6  C  leading  OS. 

Kid.  0.— Vkctob  Diaobams  representiso  Reactance  Control. 

O  P  1>  a  vectVr  reprejenling  the  voltaee  at'rfie  H.T.termjnals  of  the  transformer,  and 

^'C^R^i  vectorre'presentlng  the  reactance  vcltaec  produced  by  the  current  0  C  pa:£- 

"o  s'i»"a  vedor'rcpreJen'ling  the  slip-ring  vcluge.whicli  i:  the  resultant  of  OR  and  OP. 

poor  on  iieeount  of  the  low  power  factor  ct  which  equipments  of  this 
kind  operate.  'ITii-s,  however,  is  not  the  caoe,  provided  the  variation 
in  direct-current  voltage  does  not  exceed  15  per  cent.,  end  such  a 
range  cover.i  mo:it  conditions  in  practice.  With  con-.tant  voltage 
from  no-lord  to  full-load,  the  power  factor  will  be  approximi-tely 
unity.  With  5  per  ciiit.  variation  in  either  the  direct  or  alteriiil  pi^ 
current  ;.i<Je,  or  2i  per  cent,  in  th>'  alteniating-curri  nt  side  and  2A  i.cr 
cent,  in  the  direct-curri  nt  th<'  watthvi  current  drawi.  from  the  Vm- 
under  llii-  lec.it  fiivouraiilc  eonrlition  of  load  anri  vollage  need  nut 
exeeul  that  which  rornspond;!  lo  ))"  per  (cnt.  powir  factor  on  full 
fiill-loiid.  With  M»  per  cent,  variation  on  the  direct  or  alternating 
eurnnt  V(»lt/ige,  or  T>  per  cent,  variation  in  each,  the  wuttlcra  current 
under  (lie  worst  lundltion  of  load  and  vollage  need  nol  exceed  that 
which  lorrtiipriiiili  lo  !l."i  per  cuil.  power  faelor  at  full-load.  With 
I.'i  JHT  lint,  v.iri.ilioii  in  direcl  or  alliTiuiling.eurrenl  vollage  or  1\ 
per  cint.  in  « a'li,  the  wiitllc'i  eurnnl  drawn  from  the  line  iindei' 
Hiniilar  eonditior  .  i:\  ?!  Ilie  prev.oii:.  i  xemplcfi  nei  d  not  exceed  thai 
which  <'<jTTi:.\.<mi\ .  I"  110  per  ii  nt.  power  factor  at  full-load. 

Where  rotnrj-  cciiverten)  r.ri'  inslitlltd  for  opr'iiifng  on  loth 
lighting  nnd  Invetion  '\m»  hiiiv,  reneliinee-conti'olliil  machints  arc 
lulmiri.lily  !inil<d.  The  triini  former  ern  be  provided  with  a  lighting 
tap  which  will  enable  the  ml.  ry  (onverler  e<)iii|ni'nl  lo  run  on 
i-ilher  lightng  or  tr:,cfon  l.nr.  Midi-r  the  cunililions  ol  volliige  var.'a- 
I  (in  iincl  I  f,werfi'.elor  juil  in  pi  ommI. 

■|"lie  t'MYMi  'n  F'g.  7  'ihow  111''  ciiilir'de  Invlfi  of  |  ower  factor  iiiiiler 
iur.,,,1    ,1,1  ..M,  .,'  I../id  1  II. I  \..^:.'V  whiclmill  m  .nil  (roin  vcKu'ic 


ranges  of  0, 5, 10  and  15  per  cent,  respectively,  the  high-ten->:on  taps  on 
the  transformer  being  so  set  as  to  give  unity  power  factor  at  the  mean 
direct-current  voltage.  It  may  be  added  that  better  results  than 
these  can  be  obtained  if  required.  The  curves  also  show  the  wattless 
current  (leading  or  lagging)  expressed  as  a  percentage  of  full-load 
current  which  will  be  drawn  from  the  line  under  various  loads  and 
voltages.  It  will  be  noticed  that  for  a  constant  voltage  the  react- 
ance-controlled machine  will  draw  an  approximately  constant 
wattless  current  from  the  line  from  no  load  to  50  per  cent,  overload. 
The  value  of  this  current  and  whether  it  leads  or  lags  depends  upon 
the  setting  of  high-tension  transformer  taps.  Under  the  conditions 
showii  on  these  curves,  a  reactance-controlled  converter  will  operate 
at  the  lowest  heating  and  highest  efficiency. 

It  may  be  desirable,  however,  to  arrange  a  converter  to  draw  as 
much  leading  current  as  possible  so  as  lo  compensate  for  low  power 
factor  on  a  certain  feeder  or  at  the  main  station.  There  is  a  com- 
mercial limit  to  the  amount  of  leading  current  that  can  be  drawn^ 
beyond  which  the  converter  is  appreciably  increased  in  cost  and  re- 
duced in  efficiency.  The  percentage  of  wattless  current  which  will 
be  drawn  from  the  line  is  a!co  shown  for  various  conditions  of  load', 
and  voltage. 
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j,"n,.  7. — Curves  suowino   Power  F.actor  and  Wattles.-^  Cihhknt", 
(Voltage  range  0  to  7J  per  cent,  above  or  below  normal.) 

'  It  is  always  desirable  to  correct  the  power  factor  of  a  system  by  a 
number  of  machines  drawing  a  reasonable  amount  of  leading  current, 
rather  than  to  penalise  one  machine  by  drawing  from  it  alone  an 
excessive  amount.  The  reactance-controlled  machine  will  generally 
improve  the  power  factor  of  a  systeni  (unless  it  be  higher,  for  ex- 
j'.niple,  than  85  per  cent.)  even  when  running  on  the  lower  limit  of  a, 
lange  of  voltage,  provided  the  n\achinc  is  well  loaded.  When  tho 
higher  loads  and  higher  limits  of  voltage  are  ivquired  at  tlu^  direct- 
current  did  of  the  converter,  a  leading  eurrint  is  drawn  whicli  helps 
lo  keep  ii|)  the  voltage  on  the  alternaliiigcin  rint  side.  Wlu  ii  there 
iu  a  very  light  load  on  the  rotary  aiul  it  is  operating  at  low  diivct- 
cuiTcnt  voltage,  snvall  amounts  of  lagg  ng  current  can  be  drawn  from 
thcalttM-nating-currcnt  side,  as  this  will  be  lightly  loaded,  iind  inuler 
HUch  conditions  the  alternating-current  voltage  \\'\\\  teiui  to  l,«-  high. 
(To  bv  roiicliidcil) 
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••  Klcclrlonl  Kngincering  i  Advniueil  Coiioe."  Uy  Ernst  .1.  UkRiJ. 
Set  I),  (l/.ndon:  The  Hill  I'ubliMhing  Co.,  Ltd.)  Ip.  Yip.-i-JJ2„ 
l,VTiet. 
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INDUSTRIAL     ENGINEERING:      PRESENT     POSITION 
AND  POST-WAR  OUTLOOK. 

BY    F.    W.    LANtHESTER, 

The  term  engineer  is  one  of  very  wide  and  elastic  usage.  In  it? 
truest  and  most  noble  sense  it  recalls  to  our  minds  the  names  of 
the  great  pioneers  of  the  late  18th  and  early  19th  centuries — such 
men  as  James  Watt,  Telford,  Stephenson  and  Brunei  ;  but  it  is 
ako  used  to  denote  the  ordinary  mechanic  or  machine  operative  of 
our  factories,  and  other  artisans  engaged  in  the  manual  work  of 
engineering. 

There  i;;  a  perfect  parallel  in  the  employment  of  the  word  soldier  ; 
there  is  no  word  which  expresses  the  calling  of  a  general  cr  military 
commander  with  greater  dignity,  and  yet  the  same  word  applies  with 
equal  accuracy  and  equal  honour  to  the  private  in  the  ranks. 

To-day  the  engineer  has  become  ubiquitous,  he  is  to  be  found 
everywhere,  the  scope  he  takes  in  is  perpetually  widening.  Bit  by 
bit  the  engineer,  with  his  v.cientific  knowledge  and  method,  and, 
if  I  may  so  express  it.  his  imaginative  art,  invades  one  industry  after 
another,  and,  not  content  with  that,  seizes  upon  every  new  dis- 
covery and  invention  and  proceeds  to  create  new  industries  and  new 
manufactures. 

Thus  the  methods  of  the  old  trades  are  one  after  another  revolu- 
tionised ;  our  spimiing  and  weaving  mills  have  been  tran-.formed 
pa^t  anything  our  great  grandfathers  could  have  imag.'ncd  ;  the 
milling  of  flour  is  conducted  by  new  m.ethods  ;  buildings  no  longer 
depend  upon  the  old-time  architect  for  their  design,  nor  upon  the 
bricklayer  or  stonemason  for  their  structural  sufficiency  ;  mining 
from  decade  to  decade  relier,  more  and  more  implicitly  upon  the 
engineer.  Shipbuilding  has  become  a  branch  of  engineering  puie 
and  simple;  our  cheniical  industries  make  greater  and  greater 
demands  upon  the  engineer  from  year  to  year  ;  and,  in  brief,  scarcely 
one  of  the  old  trades,  formerly  in  the  hands  of  a  coterie  of  skilled 
craftsmen,  but  to-day  it^  rur  wholly  or  in  part  by  its  engineering  s'aif, 
frequently  men  of  high  attainment?  and  resource. 

Of  the  trades  which  may  be  sa-'d  to  be  the  creation  of  the  engineer, 
we  have  examples  in  the  large  works  for  the  manufacture  of  struc- 
tural iron  and  steel,  locomotive  and  wagon  ancl  truck  works,  the 
whole  of  the  electrical  machinery  trades,  the  manufacture  of  machine 
tools,  &c.  In  a  smaller  way  we  have  examples  in  the  sewing  machine 
and  the  typewriter,  and,  amongst  more  recent  developments,  the 
bicycle  and  automobile.  Last,  but  not  least,  and  particularly  to  the 
fore  at  the  moment,  there  is  the  whole  gi'cup  of  manufactures  con- 
nected with  the  supply  of  war  material  of  every  kind. 

In  such  trades  there  is  em.ployed  a  veritable  army  of  tra'ned 
men,  who  have  every  right  to  be  considered  engineers  in  the  highest 
sense  of  the  word  ;  they  are  not  professional  men,  they  are  not 
civil  engineers  in  the  restricted  sens?,  they  range  from,  the  specialist 
in  some  particular  direction  or  line,  possibly  on  the  fringe  of  what 
could  be  fairly  clascified  as  engineering,  to  the  fully  fiedged  and 
responsible  engineer,  as  to  whose  cjualifications  there  is  "  no  po'.sible 
eloubt  whatever."  They  are  perhaps  sometimes  to  be  described  as 
nrechanical  engineers,  sometim.es  as  electrical  cng'neers,  sometimes  as 
gas  works  engineers,  and  so  forth  ;  but  broadly  it  is  possible  to 
include  the  whole  in  one  general  category  as  induslrial  engineers. 

Industrial  engineering  is  perhaps  the  least  showy  or  spectacular 
branch  of  the  art.  There  are  no  m.onumer.tal  works  such  as  form 
the  landm.arks  of  progress  in  civil  engineering,  such  as  bridges,  dams, 
railways,  harbours,  work;:,  &c.,  no  opening  ceremonie;s  and  State 
occasions,  nothing  to  arrest  the  public  eye.  The  achievements  of 
the  naval  architect  and  shipbuilder,  it  is  true,  make  a  vivid  appeal 
to  the  popular  imagination  ;  but  thi.s  is  a  class  by  itself,  it  is  not 
industrial  engineering  in  the  ordinary  sense,  or  at  least  it  is  a  suffi- 
ciently dist  nctive  branch  to  be  a  law  .unto  itself.  Even  in  ship- 
building it  i ;  comparatively  rarely  that  the  individual  engineer  comes 
before  the  public  as  the  author  of  his  work  as  did  the  great  Brunei. 
The  credit  for  achievement  is  ucually  absorbed  by  ;in  impersonal 
organii.at;on.  of  which  the  engineerng  staff,  like  the  works  of  a 
watch,  are  carefully  concealed  from  view. 

Xo,  the  industrial  tng^nccr  docs  not  cut  much  of  a  figure  in  the 
limelight  ;  but  he  can  congratulate  h'mself  in  thi:;  respect — he  is 
at  least  better  off  Ihiin  the  engneer  n  the  Services. 

It  is  diftitull  lo  over-estimate  the  im.pord.nce  of  the  industrial 
engineer  to  the  nat'cn  saiel  to  the  Slate;  rnd,  of  the  many  good 
things  wh'ch  the  war  has  brought  us,  the  realisation  of  thin  fact  by 
the  Britigh  Government  is  not  cne  of  fhc  lea^t. 

The  im.porti.nco  oi  the  industrial  (ngiuer  to  a  tovnfry  such  as 
Kngland,  and  more  broadl>'  lo  the  British  Empire,  i:-.  that  the 
teclnical  Loi:ne'nc:r.  of  eveiy  bucness  and  iidustiy  depindo  ulti- 
niiitely  upon  hi;-,  work.     Without  f.ound  techn'cal  groundwork  no 
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industry  can  be  built  up  or  will  stand  ;  it  is  the  foundation  stono 
on  which  everything  else  rests.  "  Push  and  go  "  or  "  bluff  ami 
bluster  "  may  succeed  up  to  a  certain  point ;  articles  may  be  copied 
from  others  by  the  aid  of  the  foot  rule,  the  micrometer  and  chemical 
balance.  In  brief,  the  technical  groundwork  may  be  stolen,  but  a 
nationil  industry  eannot  be  so  established  and  held. 

In  the  old  days  this  technical  foundation  rested  in  the  hrjid.s  of 
skilled  craftsmen,  and  was  largely  pre=-,erved  by  the  guilds  and  by 
the  recrets  and  tricks  of  the  trade.  Many  such  trades  and  industiics 
survive  even  today.  But  mder  ni.odein  industrial  conditions, 
with  the  free  market  in  labour  and  the  wder  spread  of  knowledge,, 
privacy  has  beconie  well-nigh  impossible,  the  manufacturer  can 
no  longer  entrench  himself  in  a  desert  of  ignorance  behind  a  barricade 
of  secrecy.  In  order  to  ma'nta'n  his  position  he  has  to  make  con- 
tinual advance,  and  it  is  'n  the  conduct  of  this  advance  that  his 
security  depends  upon  the  efficiency  of  his  engineering  staff. 

The  Economic  Outlook  aud  the  Labour  Problem. 

There  are  at  all  times  people  who  appear  to  think  when  anything 
serious  happens  that  the  world  i;:  about  to  undergo  a  transformation. 
I  am.  not  myself  inclined  to  prophesy  great  or  revolutionary  changes 
as  a  consequence  of  the  war ;  but  there  are  po'nts  which  are  well 
worthy  of  study.  Broadly  stated,  I  believe  that  one  result  which 
we  may  hope  from  the  war  will  be  to  som.e  small  extent  the  throwing 
down  of  the  false  values  which  have  arisen  and  become  accentuated 
during  recent  years,  and  the  setting  up  of  truer  values  in  their  places. 

Up  to  a  certain  point  it  may  be  ;■  aid  that  the  work  of  the  industrial 
engineer  has  been  to  serve  humanity  in  the  direction  of  burdening 
himself  with  a  surfeit  of  material  things,  and  so  possibly  his  work 
in  the  past  has  contributed  to  establishing  what  I  have  referred  to 
as  the  false  values  .in  place  of  true  values  ;  but  it  would  be  a  mistake 
to  sujiposs  or  to  assum? — in  fact,  it  woulel  be  wi-ong  to  hold — that 
the  cheapening  of  j^roduction,  that  is  to  say  the  obtaining  of  a  greater 
output  front  a  given  amount  of  labour,  is  in  itself  misdirected 
activity  or  other  than  a  true  service  to  humanity  ;  just  as  it  would 
be  a  m.i!jtake  to  say  that  the  discovery  or  production  of  cocaine  or 
ro.orphia  is  a  moral  wrong  because  of  their  abuse.  The  engineer  who 
does  his  work,  or  the  chenii;;t  who  does  his  work,  is  not  responsible 
because  the  increased  powers  given  to  humanity  are  misused.  It  is 
the  business  of  the  State  to  see  that  such  increase  of  knowledge  or 
power  is  rightly,  and  not  wrongly,  exercised.  As  engineens.  there- 
fore, we  must  regard  the  power  of  increased  piroduction  per  head  and 
the  material  prosperity  of  the  hum.r.n  race  to  be  oiu-  object  and  goal. 

There  are  many  who  will  deny  that  life  is  any  easier  to-day  than 
it  has  ever  been.  In  fact,  prior  to  the  war,  it  wac.  the  fashion  to 
speak  of  the  strain  and  stress  of  m.odern  life  and  the  hard  conditions 
which  the  modern  worker  has  to  face,  a-,  if  for  centuries  things  had 
been  going  from  bad  to  worse  in  that  respect.  I  will  take  one 
example  as  bearing  on  this  po'nt  is  food  for  thought,  a  2  lb.  loaf 
of  bread,  and  I  will  take  it  at  its  present  war  price,  say,  6d.  At 
this  value  a  loai  of  bread  represents  an  hour's  labour  for  a  poorly 
paid  artisan,  it  represents  half-an-hour's  labour  for  a  well-paid 
artisan,  it  represents  10  m.inutes  or  a  quarter  of  an  hour's  labour 
for  many  a  present-day  skilled  worker  in  munit'on  factories,  it 
represent:^  about  two  or  three  hours'  wci-k  for  a  woman  employed 
on  what  1  believe  it  is  the  custom  to  term  "  sweated  labour." 

A  plough  is  an  eng'neer  ng  implement,  a  windm.ill  is  an  engineer- 
ing appliance  ;  we  m.ay  accept  both,  we  will  not  go  back  :'n  our 
comparison  to  archaic  times.  Where  is  the  superman  who  could 
dig  sufficient  land,  sow  sufficient  co:n,  cut  it  with  the  old  sickle, 
thresh  it  with  the  old  flail,  mill  it,  and  go  thiough  the  whole  process 
of  leavening  and  baking  by  the  appliances  of  but  a  century  ago 
and  produce  loaves  at  the  rate  of  one  per  10  m'niites  or  quarter 
of  an  hour  ?  Where  is  the  ordinary  man  who  could  pioduce  loave:i 
under  these  conditions  at  the  rate  of  half  an  hour  labour  each,  and 
where  i.s  the  community  who,  even  with  the  comparatively  modein 
appliances  granted  could  produce  their  daily  bread  at  the  rate 
stated,  and  at  the  sanvc  time  carry  on  a  great  fight  for  their  exis- 
tence ?  When  we  consider  that  the  war  price  of  the  loaf  alovc; 
stated  is  e'.ouble  the  normal  price,  which  repre  ;ents  only  about  one 
and  a  half  hour'.^  work  of  the  so-called  sweated  woman  employ^  ui 
an  East  End  clothing  factory,  we  reali:;e  what  the  engineer  of  the 
past,  coupled  with  the  trade  organisation  which  his  work  has  len- 
dere'd  possible,  has  done  lor  humanity,  and  we  realise  how  ill- 
■nformed  and  how  meretricious  is  the  cry  of  the  stress  of  modern  lifc.. 
It  is  not  -Ki  if  the  conditions  applied  to  the  loaf  alone,  but  alm.ost 
every  other  necessity  of  life  hai  been  .similarly  cheapened.  The  time 
of  labour  which  it  takes  to  ;uii)]  ort  per  head  of  population  at  the 
present  day  for  a  (jiven  standard  of  !irin(j  for  the  necessities  of  life, 
and  even  including  what  may  be  legitimately  termed  luxuries,  ha;i 
been  lower  dur'ng  the  last  uO  year;;  than  it  has  ever  been  in  recorded 
history. 
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2Cow  it  is  the  op;n"on  of  nearly  every  traployer  cf  latour  with 
■whom  I  have  had  the  privilege  of  consulting  that  the  standards  of 
living  at  present  existing  and  tmbarked  upon  are  economically 
possible  for  the  various  classes  concerned,  provided  that  the  worl-er 
does  not  cut  down  his  hovrs  per  week  and  co-operates  loyally  with 
the  employer  in  producing  the  maximum  output  for  every  hour's  work. 

I  have  also  heard  the  opinion  expressed,  and  that  in  very  well- 
informed  circles,  that  the  labour  leaders  after  the  object  lesson  of 
the  war  is  the  cutting  down  of  costs  and  increase  in  output,  realise 
fully  that  the  old  restriction  of  output  policy  was  a  mistake  and 
detrimental  to  their  best  interests  ;  and,  fm-ther,  that  no  question 
will  ever  arise  again  of  restricting  output  as  part  of  a  trades  union 
policy.  Let  us  hope  in  the  interests  of  the  rank  and  file  of  laboiu'  and 
of  the  whole  country  that  this  is  co  ;  but  I  confess  to  being  not  too 
sanguine  of  the  future. 

Let  us  exam  ne  the  means  by  which  product'on  can  be  augmented, 
that  is  to  say,  how  the  output  of  labour  may  be  increased.  There 
are  two  main  agents  :  (1)  knowledge,  (2)  implements.  The  engineer 
is  in  a  sense  an  :ipo3tle  of  knowledge  and  a  designer  of  implements. 
His  business  in  life  is  to  seize  on  knowledge  ;  incidentally,  he  may 
add  to  the- .sum  of  knowledge  and  apply  Si.me  to  the  sum  and  total 
improvement  of  implements.  Xow  the  pioduct  of  the  engineer — 
implements-r-js  (apart  from  the  direct  application  of  knowledge) 
Ihe  great  means  by  which  the  product  of  t.n  hour's  labour  may  be 
increased.  All  this  looks  like  platitude,  but  we  have  to  remember 
that  if  it  is  platitude  then  the  British  working  man's  folly  mui.t  be 
accepted  as  self-evident,  for  .as  long  as  the  history  of  manufacture 
goes  back  he  has  strenuously  opposed  the  introduct'on  of  new  and 
better  implements.  We  know  how  long  his  opposition  was  felt  in 
the  cotton  spinning  and  weaving  industries,  and  we  hear  of  this  k'nd 
of  opposition  again  at  the  time  of  the  great  engineering  lockout  in 
the  nineties  ;  even  today,  prior  to  the  war,  the  old  difficulties  were 
cropping  up  as  to  whether  the  trades  unions  would  allow  one  man 
to  work  more  than  one  machine,  although  the  said  mach  nes  were 
designed  almost  to  work  themselves  !  Also  the  artificial  restrictions 
of  output  r.uch  as  were  in  full  force  both  openly  and  otherwise  at 
the  t'me  of  the  outbreak  of  war  were  a  direct  negation  to  the  whole 
principle  on  which  the  introduction  of  labour-saving  machinery  is 
based. 

But  we  can  go  still  deeper  into  the  matter.  Implements  of  r.ny 
kind  cannot  be  created,  they  have  to  be  made,  and  every  implement 
represents  in  its  manufacture  a  certain  amount  of  unref^uited  labour. 
There  is  the  direct  labour,  the  work  of  the  artisan  and  the  unskilled 
labourer  in  prcKlucing  and  assembling  the  parts,  and  the  labour 
(once  removed)  in  the  value  of  the  material.  There  is  behind  that 
the  work  of  an  engineering  staff  applying  existing  knowledge  to 
the  best  advantage— namely,  as  in  the  design  of  the  implement  and 
the  study  of  its  economic  production.  There  is  al:;o  the  labour 
-of  the  me-n  who  are  re-  ponsible  for  and  wl:o  foim  the  organii.ation. 
The-ne  latter,  are  commonly  included  a.-'  "dead  charges,"  but  the 
num  and  total  of  the  labour  is  representcil  according  to  the  standard 
■of  coinage  of  the  countrv'  as  some  certain  sum  ot  money,  just  as 
the  weight  of  the  machine  is  represented  by  a  certain  number  of 
arbitrary  unitB  of  maris.  In  other  words,  the  value  in  £  s.  d.  is  a 
meiviure  in  arbitrary  units  of  labour.  The  labour  required  for 
hupplying  the  commnnlly  as  a  whole — i.e.,  the  nation— with  imple- 
luuils  during  any  pe^riod  has  to  be<ledueted  from  the  sum  and  total 
4ii  lal  our  over  the  ptriejd  concerned.* 

Thus  the  implements  of  ii  .self-oontalned  community  are  diHnitely 
the  savings  of  the  community  over  the  per-oel  during  which  they 
.lire  proelueid.  i.nd  wh<  n  v,v  hear  (hat  the  aceinnulated  wealth  elf 
Ihe  Tnite-d  Kingdom  has  inereasi-d  i;i(l.(l(M).(KK),0(X»  sterlipg  in  the 
last  half  ee-ntury.  Ihal  i;iO,()0(»,000.0(H»  strriiiig  is  viHible  around  us  ; 
it  m  in  the  ma  n  what  Htiyorw  who  h.n  lived  long  cnouyh  to  take 
Atovk  of  thingH  for  half  a  isntiiry  may  ree  in  the  growth  of  the 
■  implemnitH  "  by  which  the  product  of  labour  in  enhanced  and  l.v 
which  the  comfort  and  hI mdurd  of  living  have  been  augmented. 

It  hux  ever  bi'«  n  one  of  tb"-  obstuelcH  to  the  improvemefit  in  the 

(oxltron  of  (he  artisan  and  other  manual  workers  in  (his  country 

llial  hid  i;avingH  as  a  clasn  reluiive^ly  (o  (he  nation's  iif<-i\n  are  snudl. 

Inqiiirv  mnde  of  Mome  of  our  big  induslriid  (irnis  as  (o  thi-  position, 

'    '  ng  war  time,  with  wagcH  ut  an  abnormally  high  \>\>-\. 

•<H.      I'nd'Tincouragcmenl  of  every  Uitid,  with  an  iiiito- 

.  '    Brh<m<'.    iri'Iudng    ft    bank    nn    the    premises,    the 

I  n'.ingi  do  not  amount  (o  more  (han  al  out  r.  jxt  cent,  ed  the  total 

v.HU>-Hi    and  if  (his  in  the  i-uhp  under  pr.oenl  condidonH  with  tlir- 

jatriotie  ineen(ive,  one  renli'xn  that   under  normal  conelitions  the 

proimrtron   in   lower.     It   it.,   in   fact,   far  lower.     Tji.re  are   many 

who  wonltl  sugarot  at  on'-  (hat  if  you  want  a  nun  to  save  more'-. 


Horn  wn  (trike  on..>  ..ur.iii  r„„.  „f  ihr  fn||nri<.n  of  the  working  mnn'H 
(»(lvop«(*  ;  hn  wan(~  t..  know  why  in  the  namn  of  jii,ii,y.  the  working 
inn,.  ,...,,,,.1  .-..„. unie  (in  e,|iim.li-nl)  nil  (lint  lu'  l.rodiic». 


you  must  give  him  m.ore  ;  but  unfortunately  human  experience  docs 
not  bear  out  this  view.  Even  the  working  man's  organisations, 
the  big  trades  un'ons,  have  no  permanent  capacity  for  saving  ;  it 
is  true  that  the  funds  frequently  rise  steadily  over  a  long  jjeriod 
and  may  run  into  six  figures,  but  it  is  almost  possible  to  predict 
when  labour  troubles  are  due  from  this  very  accumulation  of  wealth. 
When  the  amount  of  the  funds  in  pounds  sterl'ng  reaches  the 
number  of  men  multiplied  by  five,  it  is  almost  certain  there  will 
be  trouble.  One  might  term  that  figure  the  strike  point.  I  have 
talked  with  men  on  the  subject,  and  I  have  heard  many  views 
expressed  by  the  working  man.  His  feeling  is  that  the  money  ot 
his  trades  union  invented  in  ordinary  .securities,  such  as  railways, 
bonds,  &c.,  is  doing  nothing  ;  in  other  words,  the  interest  which 
is  accru'ng  is  not  considered  a  commensurate  return  for  the  self- 
denial  which  it  has  required  to  accumulate  the  fimd. 

Neither  can  we  look  to  the  Goveniment  as  a  source  of  saving, 
since  no  modem  Goveniment  has  shown  any  capacity  in  that  direc- 
tion, whether  democratic  or  autocratic  ;  the  National  Debt  invari- 
ably exceeds  the  State's  productive  assets. 

The  manner  in  which  in  the  past  organised  labour  has  set  itself 
againrt  efficiency  in  production  in  face  of  the  fact  that  restricted 
production  is  an  obvious  economic  fallacy,  denotes  something  more 
than  is  apparent  on  the  face  of  it.  The  views  have  been  co  stub- 
bornly held  in  the  past  that,  in  .spite  of  piecework  and  of  variou:; 
forms  of  bonus  system.,  even  worked  on  a  broad-minded  and  liberal 
basis,  deliberate  restriction  is  still  continued.  A  typical  instance 
came  under  my  notice  cjuite  recently.*  A  certa'n  article  hid  been 
jjroduced  in  a  works  in  which  a.  bonus  system  was  in  force,  on  a 
tiu-ret  lathe  with  a  well-devised  outfit  of  tools  ;  but  the  cost  was 
persistently  too  high.  There  was  bonus  to  be  made  by  lowering 
the  price,  but  batch  after  br,tch  went  through,  sometimes  in  one 
shop  and  sonietimes  in  another,  but  no  improvement  was  secm-ed. 
That  same  job  went,  by  accident,  owing  to  pressiu'c  of  work,  into 
the  tool  room,  and  a  batch  was  put  through  by  a  tool  maker  on  an 
ordinary  engineer's  lathe,  with  an  actual  saving  of  money  !  Such 
cases  are  by  no  means  uncommon.  Here  the  work  of  the  industrial 
engineer  has  been  entirely  negatived  by  the  systematic  and  organised 
restriction  of  output,  in  r.pite  of  every  attempt  at  encoiu'agemcnt. 

With  the  existence  of  the  country  at  stake,  if  we  may  av.y  so, 
and  with  a  special  Ministry  created  to  stimulate  and  control  pro- 
duction, these  conditions  have  been  largely  overcome  ;  and  today, 
without  question,  a  large  majority  of  skilled  and  semiskilled  labour 
in  this  covmtry  is  do'ng  its  loyal  best  to  produce  as  much  as 
possible.  H  this  state  of  things  can  be  perpetuated  after  the  war 
then;  is  hope  that,  not  only  can  the  pre-war  standard  of  living  be 
mainta'ned  (in  spite  of  the  need  for  an  increase  in  the  annual 
expenditure  as  due  to  obligation-,  contracted  during  the  war),  but 
it  may,  perhaps,  he  improved.  We  niay  po:-.sibly  even  have  a  bigger 
margin  than  ever  before,  after  allowing  for  the  pryment  of  both 
interest  and  sinking  fund  on  the  National  Debt  with  which  we  shall 
then  be  saddled.  The  whole  question  is  whether  organised  labour 
can  be  persuaded  to  take  the  view  which  its  own  interest,  as  well  as 
that  of  the  State,  requires. 

Behind  the  nun's  doctrine  of  restriction  of  production  there 
is  something  more  than  is  apparent  on  the  face  of  things.  The 
true  reasem  why  the  doctrine  of  restricted  output  has  found  so 
much  support  amongst  organised  labour  is  that  although  rcstiicte'd 
output  is  demonstrably  injurious,  and  to  be  regarded  as  the  curse 
of  the  country,  of  the  nation  and  the  State,  the  particular  trade 
to  which  the  men's  organisations  have  a])[)liexl  restrictions  have 
Romi'tinu'S  been  seen  to  flourish  like  a  green  bay  tree,  at  least  as 
gauged  by  the  pros])eiity  of  the  wage  earner. 

Hut  the  sami'  does  not  continue  to  ap]>ly  when  trade  after  trade 
becomes  organised.  It  is  evident  that  if  every  trade  and  every 
worker  in  the  country  were  to  do  the  i  an\e  there  wouM  be  a  shortage 
in  the  total  product'on,  and  as  it  would  be  expressed  the  cost  of  living 
would  have'  geme  up  nu)re  than  the  wages.  Is  not  this  jur.t  what  was 
being  discovered  jjrior  to  (he  war  V  There  had  been  an  investigation 
as  to  the  cost  of  living,  and  during  the  perievl  under  investigation  it 
tran  i]iir(fl  that  the  cost  ot  living  bud  gone  \ip  almost  exactly  to  the 
sanxe  extent  as  the  rate  of  wngcs.  I'rccisely  what  ought  to  have 
b.Mn  ixpceted,  and  yet  the  attiludi-  taken  liy  thi'  men's  leaders  was 
that  the  employer  having  Ikm  n  mnde  to  jiay  what  by  some  process  of 
theiught  wat  described  as  i'.  "fair  or  liv'ng  wage,"  and  had  been 
forced  to  grant  bettei  conditions  of  cmphiyment,  the  scoundrelly 
I'apitalisI  liad  put  the  prices  eif  things  u|>  so  that  the  working  man 
wiui  no  better  olT  than  befin-  I  One  cannot  seriously  hope  for  a 
gri'at  deartvliiii  this  (yp<'  of  thought  obtnUi  cairn  ney. 

I   have  no  jianais'ii  or  ri'cipe  to  oiler  in  the  nuitter  of  di^arng 
with  (hiH  Compli'x  labour  problem.     [(  in  my  pe>n,onal  belief  that 
Bome  reveriiul  or  modilleation  of  the  jiolicy  of  recint  legislation 
•  Trior  l.i  tier  U'ar. 
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will  becomo  nccosaary.  One  cannot  be  bl.'nd  to  the  gravity  of  tho 
position,  s'nce  no  leg>i'ation  of  a  character  tfndJng  to  limit  the 
power  of  the  trades  union  is  poiisible  without  the  general  con- ent 
of  the  electorate  :  in  fact,  one  may  i;ay  unless  with  the  m.andate  of 
the  electora.te.  If  one  holds  the  vi<-w  that  logic  must  ultimately 
prevail,  perhaps,  a  n'.ajority  may  m  time  be  fovnd  for  the  freeing 
of  the  wage  earner  from  the  shackles  of  restricted  output.  It  is, 
however,  always  difficult  by  a  mere  process  of  m.oral  suasion  to  undo 
an  evil  which  should  never  have  been  allowed  to  grow  up. 

The  whole  situaton  is  admittedly  full  of  ccm.plicatron,  different 
employers  have  different  methods  of  their  own  of  stim.ulating  pro- 
duction, and  if  one  may  saj'  so  of  dodg'ng  the  restrictions  which 
the  trades  unions  have  endeavoured  to  enforce.  There  f.re  advocate-; 
of  a  straight  piecework  systeni,  rnd  of  various  tonus  scheme;j  ;  there- 
is  something  to  be  :,a'd  in  favour  of  each.  So  far  as  my  personal 
experience  goes  neither  the  one  nor  the  other  is  really  effective 
a"  combating  the  restriction  of  output;  in  Lome  ct.se-.  it  wou'd 
ahnost  appear  that  there  is  a  secret  organisation  within  a  work-; 
to  fix  its  own  times  and  prices  on  everything,  .;o  that  although 
nominally  the  piecework  system  gives  every  inducement  to  the 
employe  to  obtain  an  increased  output,  in  practice  its  whole  pur- 
pose is  frustrated.  There  are  many  diflficulties  also  in  the  admini- 
stration of  a  piecework  system.  It  sounds  plausible  enough  to  say 
that  if  a  piecework  rate  is  set  and  a  man  can  improve  upon  it 
the  piecework  rate  should  never  he  altereel.  If  the  rate  is  ref.sor- 
ably  and  properly  fixed  in  the  first  instance,  and  the  means  of 
production  remain  the  sam.e,  then  if  an  employ^  can  make  more 
than  a  customary  wage  by  his  industry  the  cutting  down  of  the 
piecework  system  is  both  unjust  and  foolish.  But  it  i.s  difficult 
«nd  sometimes  equally  unjust  to  miintain  a  piecework  price  which 
either  has  been  wrongly  set  in  the  first  in-.tance  or  has  become 
obsolete  because  of  a  change  of  conditions.  If  n  the  peiformance 
of  some  one  prjce-.s  a  man  is  able  to  make  three  times  his  standing 
rate,  whereas  another  process  will  only  allow  one  anel  a  half  t'mes 
the  standing  rate,  and  if  no  readjustments  are  permitted,  it  cf^nnot 
be  other  than  an  injustice  that  two  men  of  equal  industry,  skill, 
and  ability,  engageel  and  working  under  the  same  conditions,  should 
receive  one  double  of  what  the  other  receives.  Beyond  thi->,  is  it 
not  a  danger  to  put  into  the  hanels  of  foremen  or  chargeraen  what 
amounts  to  the  exercise  of  valuable  patronage  ;  we  I  now  the  evils 
to  which  such  a  situaton  mav  give  rise. 

There  are  certain  employers  of  labour  and  many  wou!d-be  social 
reformers  who  believe  they  see  the  solution  to  the  present  industrial 
difficulties  in  schemes  of  profit-sharing.  The  un':ounelness  in  my 
opinion  of  the  profit-sharing  schemes  such  as  have  hitherto  been 
pi'oposed  and  introduced  in  eerta'n  special  instances,  is  due  to  the 
fact  that  the  rank  and  file  of  the  working  community  cannot  afford 
to  gamble.  In  any  trading  concern  the  first  charge,  if  one  may 
say  so,  on  the  finances  is  the  wage  bill,  whatever  i-Isi-  happen; 
this  must  he  paid;  the  most  speculative  and  la;;t  clKM-i,'c  on  tl.e- 
company  is  the  dividend.  iNow,  if  profit-.^haring  were  w'dcly  intio- 
eluccd  info  our  indu^atries  we  should  have  in  a  num.ber  of  factories 
men  doing  identical  work,  or  wcrk  demanding  equal  skill,  and 
eloing  it  with  equal  industry  ;  in  all  factories  the  m.en  woiilJ  he 
receiving  some  standard  rate  of  wage  as  a  basis  ;  in  e-ne  factory 
where  big  profits  were  made  the  men  might  be  doubling  their  rate 
of  wage,  in  another  factory  where  no  profits  happened  to  he  m.ade 
tho  men  may  be  ge-tt'ng  nothing  in  excess  of  the  m.'nimum.  Such 
risks  are  risks  to  which  bus!ne;a  men  and  investors  as  a  class  are 
accustomed;  they  constitute  whf-t  is  tiuiy  teimed  the  gambling 
risk  in  any  business  or  investment.  It  is  admitted  en  all  hand; 
that  for  the  working  classes  a  gambl'ng  risk  is  vndeinrable;  it  is 
far  better  that  the  work'ng  man  should  know  what  his  weekly 
];ayment  will  be  or  at  lca;it  where  it  is  variable  that  it  shall  be  a 
matter  to  some  extent  uneler  his  penonal  control. 

It  seenvi  sometimes  to  be  assumed  by  the  lc:,s  well-informed 
advocates  of  profit-sharing,  as  aganst  other  method;;  of  encourag- 
ing industry,  that  the  rank  i.nd  file  of  labour  would  draw  a  share 
of  the  profits  in  addition  to  what  he  now  receives.  Even  were  it 
so  adjusted  in  the  first 'in- tancc  the  very  laws  or  eeonomic  eon- 
sideration.i  which  at  prewnt  act  to  limit  tho  wage  equivalent, 
would  .soon  bring  the  average  down  ;  it  may  be  pointed  out  that 
even  were  this  not  (he  ease,  it  would  c-ome  off  the  exi;.ting  divielerel 
aceociit  of  Ihe  (ountiy,  i.nd  lo  v\ould  lower  the  wiving  ]  ower  of  Ihe 
iiatie^ii,  which  is  iivie'mi'isible,  wlie-lher  viewed  fronv  the  ]  o'nt  of 
view  of  the  State  or  the  ]  o'nt  of  vii  w  of  the  workeT  hini;.ell. 

The  whole  |  syeholoKy  of  the  manual  worker  ia  r.gain:>t  allowing 
him  to  i,houlder  imy  of  the  gamble.  If  he  i:i  (o  have  an  increase 
in  his  pay,  rather  than  profit-sharing,  it  should  be  on  v.  piece  work 
or  bonus  Hysteni,  where  Ihe  individual  effort  give;;  iiulividual  re- 
compense. If  under  a  profit-shar'ng  scheme  a  distrie-t  were  to 
■enjoy  exceptional  prosperity  for  a  time,  as  nearly  alwrvy-i  happens 


in  every  trade,  we  know  as  a  human  certainty  that  the  standard  of 
living  would  go  up,  just  as  it  has  in  the 'prosperous  munitions 
districts  to-day,  and  when  the  nearly  inevitable  slump  arrive;)  great 
hardships  would  be  inevitable;  in  m.any  cases  the  whole  working 
class  community  would  be  better  off  if  they  had  not  experienced 
the  period  of  abnormal  succe;ii.  If  the  rank  and  file  of  labour 
could  accept  the  gambling  risk  without  danger  there  would  be 
little  or  no  need  for  our  present  betting  laws,  &e.  Even  among.st 
those  who  have  had  the  advantage  of  .i  more  liberal  education  and 
leism-e  and  opportunity  to  look  around  them  a  period  of  inflated 
p'rorperity  does  not  always  turn  out  to  be  an  unmixed  blessing.  It 
has  been  the  undoing  of  many  a  man  in  a  good  position. 

The  industrial  engineer  of  the  future  will  without  doubt  have 
his  due  measure  of  technical  problems  and  diflSculties  to  face  ; 
but  it  behoves  him  to  watch  carefully  the  wage  earner's  position 
and  aspirations,  and  to  find  means  to  encourage  him  to  co-operate 
in  the  campaign  for  industrial  etficiency.  Above  all  it  is  nece--.sary 
that  the  manual  worker  should  be  more  fully  instructed  concern- 
ing those  broad  ecom.omic  que;.t:ons  and  principles  against  which 
he  has  in  the  past  thrown  himself  in  vain,  in  opposition  to  his  own 
true  interests  and  to  the  di:;advantge  of  his  fellow  workers,  the 
Nation  pnd  the  State. 


DISTRIBUTING  TURBINE   LOADS  FOR  BEST  WATER 
RATE. 


While  it  may  seem  at  fir;it  thought  that  thi-  h  t'lu  ;t  team  turbine 
economy  will  be  cbta-ned  when  each  unit  i;  o]iir;;i;il  at  its  most 
efficient  load,  this  is  not  always  found  true  in  nr;i(-tice,  according 
to  the  '■  Electrical  World."  For  instance,  in  some  tests  made  by 
Mr.  W.  A.  Hirt,  of  the  Detroit  Edison  Company,  it  was  found  that 
nine  turbine-driven  sets  considered  separately  operated  most 
economically  at  the  following  loads  : — 

Table  I.—  Most  Economical  Loads  for  Machines  TcMcd. 


Vi 

it  number. 

Turbine,  kw. 

Generator,  k.v.a. 

Pest  point,  kw. 

1 

8.000 

s.sro 

6,£C0 

2 

8.000 

8,8S0 

5,7.50 

.•5 

8.000 

8.8fO 

5,f00 

() 

14.000 

14.C00 

7,000 

7 

u.nco 

14.000 

-      8,300 

,S 

14,000 

14,000 

7,  ECO 

<\ 

l.i.CCO 

18,7.':0 

11,^00 

These  cond'tiono  existcel  with  certain  steam  and  condensing  water 
temperature;.,  .'.o  that  any  change  in  conditions  would  affect  <he 
relations  mentioned.  When  the  water  rate  of  the  turbines  a?  a  whole 
was  considered,  how-ever,  it  wrs  found  that  the  better  economy 
could  be  obtained  by  operating  the  turbines  at  other  than  their 
individual  moct  efficient  load;;.  This  is  shown  by  the  following 
results,  obtained  with  three  eliffcrent  divisions  of  load  : — 

Table  II.— Kfjecl  on  Total   Wntcr  Bate  of  Clianying  hidiiidiial  Loads. 


No. 

Load. 

Water. 

Load. 

Water. 

I.X)ad. ' 

Water. 

1 

8,f00 

117.000 

9.000 

120.000 

9,000 

120,000 

2 

8,600 

110,000 

8,000 

108,000 

8,000 

108,000 

3 

5,eoo 

7.5,000 

.^..-^OO 

75.000 

0,100 

84.000 

4 

.5.K00 

78.500 

6.000 

81.5C0 

5,600 

76,000 

6 

7,100 

100.000 

6,500 

92,000 

6,000 

85.000 

7 

8,roo 

121.000 

9,700 

132.800 

10,000 

137„50O 

8 

8,000 

110,000 

8,500 

117,000 

9,000 

124,000 

9 

14.000 
66,700 

181,000 

13,500 

174.200 

13,000 

167.700 

Total   . 

898,SC0 

66,700 

900,600 

66,700 

902,200 

While  more  efficient  rc;;ult.s  might  be  obtained  by  sonte  other 
distribution  of  loads,  the  threv  tests  given  indicate  that  a  consider- 
able saving  can  be  obtaiuel  by  mai.ipulating  the  combination.  For 
instance,  with  the  same  units  and  the  same  load,  water  rates'  of 
!!02,200,  800,500  and  8i18,.'ii00  can  be  obtained  by  different  load  di,-- 
tributions.  Taking  the  extreme  figure^,  it  can  lie  seen  that  3.700  lb. 
of  wate»r  jier  hour  coulel  lie  ^avexl. 
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STEELWORKS  ELECTRIFICATION. 

In  few  industries  has  the  adoption  of  the  electric  drive 
shown  such  striking  results  as  in  steelworks.  In  the  latter, 
as  far  as  outward  appearances  are  concerned,  the  rolling 
mill  is  perhaps  the  most  imposing  machine.  Modern 
methods  of  management  imperatively  demand  a  detailed 
analysis  of  the  cost  of  the  various  manufacturing  operations,, 
and.  as  Mr.  Brext  Wiley  pointed  out  in  a  recent  editorial 
note  in  the  "  Electric  Journal,"'  the  motor-driven  re- 
versing mill  is  giving  steelworks  managers  a  demonstration 
of  the  value  of  the  electric  drive  in  connection  with  this  idea. 

The  progress  during  the  last  10  years  in  the  electrification 
of  rolling  mills  has  been  phenomenal.  According  to  Mr. 
Wiley,  for  a  period  of  eight  years  prior  to  1914  the  number 
of  installations  in  American  steelworks  averaged  2-5  per 
year,  totalling  .33,750  h.p.,  including  .300  h.p.  motors  and 
larger.  During  the  last  two  years  the  number  of  instal- 
lations has  increased  verv  rapidlv,  including  approximately 
12-5  units,  totalling  2(55,000  h.p.,  which  represents  an 
addition  of  more  than  fio  per  cent,  of  the  drives  installed 
from  1906  to  1914. 

Prof.  Unwin,  in  his  recent  Presidential  Address  to  the 
Institution  of  Mechanical  Engineers,  referred  to  the  relative 
positions  of  this  countrv  and  Germany  as  regards  the  steel 
trade.  Viewed  in  a  broad  light,  we  think  that  figures  giving 
the  output  of  America  are  even  more  disquieting,  because 
they  affect  equallv  all  the  steel  producing  countries  of 
Europe.  Although  figures  relating  to  output  cannot  be 
published  at  the  present  time,  nor  can  particulars  be  given 
of  tlie  efforts  that  are  now  being  made  in  an  attempt  to 
restore  the  balance,  it  mav,  nevertheless,  be  stated  that 
really  great  work  is  being  done  at  home,  not  only  in  the 
modernising  of  old  plant,  but  also  in  the  construction  of  new 
plant.  Formerly  steelworks  machinery  was  ordered  reluc- 
tantly in  single  units,  whereas  now  scores  of  such  units  are 
being  made. 

In  these  new  or  modernised  works  it  is  possible,  if  not 
tolerably  certain,  that  power  will  be  purchased  from  out- 
side, as  it  undoubtedly  should  be.  The  first  business  o'  an 
iron  master,  or  of  anybody  else  engaged  in  industry,  is  to 
.secure  a  maximum  output  at  minimum  cost.  The  building 
of  a  power  station  on  land  in  the  near  neighbourhood  of  a 
steelworks  makes  this  impo,ssible.  Such  land  could  be  used 
to  v(  iv  much  better  advantage  for  steel  producing  purposes. 
To  argue  that  because  electrical  energv  is  indispensable  in 
industry  it  should  be  gciierated  on  the  spot  is  every  bit  as 
foolish  as  to  argue  that  because  a  plentiful  sup])ly  of  water 
is  es.sential  to  good  health  every  hou.se  should  iiave  its  own 
well,  ptiinping  plant  and  .storage  tanks. 

Not  onlv  does  the  elimination  of  the  power  station  lea<l 
to  greater  economy,  but  it  les.sens  the  worry  of  maintaining 
the  supply,  ami  lessens  the  initial  capital  outlay.  The 
levrising  mill  may  be  given  as  an  example  of  the  latter. 
Wlien  power  is  purcha.sed.  the  coat  of  the  electric  equip- 
nii'iit  of  the  null  will  be  about  .3-")  percent,  le.ss  than  that  of 
(he  cori'es]ioii(liiig  steam  engine  e(|ui|imeiit,  whereas  when 
power  is  generated  on  the  spot  the  cost  will  be  some  JO  or 
I")  percent,  more  lliiin  that  of  t  he  engine-driven  mill.  The 
won  V  of  mainliiining  the  suppiv  is  a  matter  that  will  make 
a  strong  appeal  to  the  iron  master,  for  the  manufacture  of 
steel  is  one  of  the  few  trades  in  which  a  stoppage  of  any  one 
of  II  ilozen  or  more  jiiirts  of  t| |iii|piiieiil    aiiluiniil  icnily 
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lirings  (itliiT  parts  to  a  sfaiulslill,  and  at  Mio  .sanio  time 
lesults  in  considorable  loss,  clue  not  so  much  to  the  reduced 
output  consequent  on  the  stoppage  as  to  the  spoihng  o£ 
material  under  treatment  at  the  time  of  the  stoppage. 

Electrical  engineers  quickly  recognised  the  importance  of 
continuity  of  supply  and  the  necessity  of  absolute  depend- 
ability of  the  electric  e()uipment — motors,  controllers  and 
switchgear.  But  in  the  early  days — and  by  early  days  in 
steelworks  electrification  is  meant  about  15  years  ago — 
recognition  of  the  necessity  of  absolute  dependability  docs 
not  mean  that  suitable  apparatus  was  immediately  forth- 
coming. Till  the  advent  of  "  steelworks  service,"  the  most 
severe  service  known  was  that  of  traction.  It  was  thought 
that  traction  motors  and  controllers  woidd  lend  themselves 
admirably  to  the  diiving  and  control  of  steelworks  machi- 
nery ;  but,  viewed  under  present-day  conditions,  the  results 
were  luisatisfactory.  They  were,  nevertheless,  such  as  to 
justify  the  optimism  of  the  electrical  engineer  and  to  con- 
vince the  user  that,  provided  machinery  of  an  exceedingly 
robust  character  was  forthcoming,  the  introduction  of  the 
electric  drive  would  revolutionise  the  manufacture  of  steel. 

AVith  this  object,  several  of  the  large  electrical  manu- 
facturing companies  sought  the  advice  of  the  steelmaker. 
The  latter,  to  his  credit,  stated  his  requirements  fully  and 
without  reserve.  Examination  of  these  showed  that  an 
entire  re-modelling  of  the  motors  and  control  gears  was 
necessary.  Of  the  motors  it  may  be  said  that  the  essential 
requirements  are  absolute  reliability,  great  mechanical 
strength,  fireproof  construction,  sparkless  commutation 
under  the  most  severe  operating  conditions,  and  ease  of 
repair.  Motors  to  satisfy  these  requirements  were  con- 
structed, and  from  the  operating  records  it  is  expected  that 
they  will  have  not  less  than  four  times  the  length  of  life 
of  the  type  of  machine  which  they  superseded.  At  the 
same  time,  the  "  mill  motor  " — which  is  the  name  given  to 
a  motor  suitable  for  steelworks  service — can  be  run  safely 
for  a  considerable  time  at  a  temperature  that  would  quickly 
burn  out  any  ordinary  industrial  motor. 

The  development  of  the  contactor,  or  magnet-switch,  led 
to  the  solution  of  the  controller  problem,  and  incidentally 
lesulted  in  the  introduction  of  control  gear  which  was  more 
easily  operated  than  a  steam  stop-valve,  and  which,  if  so 
desired,  could  be  made  automatic  in  its  action  without  any 
mechanical  or  electrical  complications.  In  this  way  the 
jierformance  of  the  electrical  equipnuuit  was  made  to 
depend  on  the  skill  of  the  designer  instead  of  on  the  skill  of 
the  operator.     Here,  again,  the  success  was  instantaneous. 

Although  the  reversing  mill  was  stated  above  to  be  the 
most  imposing  machine  as  far  as  outward  appearances  are 
concerned,  it  must  not  be  forgotten  that  appearances  are 
proverbially  deceptive.  In  the  electrification  of  the  i-e- 
versing  mill  many  of  the  problems,  such  as  load  equalisa- 
tion, motor  control  and  motor  design,  had  already  been 
practically  solved,  so  that  little  pioneer  woik  had  to  be  done. 
Much  as  oii(\  is  impressed  by  the  appearance  oE  the  elec- 
Irically-djiveii  reversing  mill,  and  by  the  ea-se  with  which 
it  is  controlled,  the  imposing  mill  is,  nevertheless,  one  of  a 
dozen  appliances  in  a  steel  works  that  have  to  be  equally 
reliable.  Of  these  appliances  may  be  mentioned  mixers, 
charging  machines,  cranes,  strippers,  skip  hoists,  mill 
tables,  manipulators,  screw-downs,  shears,  .saws  and 
cooling  beds.  Just  as  modern  methods  of  manufacture 
demand  the  electrification  of  the  rolling  mill,  so  do  they 
demand  the  electrification  of  the  machinery  above  men- 
tioned, and  it  is  in  the  latter  connection  that  we  get  such  a 
good  illustration  of  the  effect  of  hearty  co-operation  of 
manufacturer  and  user  in  the  progress  of  industry. 


THE  INFLUENCE  OF  TEMPERATURE  ON  THE  FRIC- 
TION LOSSES  AND  EFFICIENCY  OF  DYNAMOS.^' 

BY    VliOV.    \V.    I'KUKKKT. 

The  method  of  allowing  a  machine  to  lose  speed  gradually  and 
come  to  rest  has  been  used  for  determining  the  losses  which  take 
p!ace  in  the  machine.  In  thit;  way  the  amount  of  the  total  losses 
can  be  ascertained  and  the  various  loiseii  can  be  separated.  The 
friction  lo:;.:;cs  can  be  divided  into  those  due  to  air  friction  and  bearing 
friction,  on  the  one  hand,  and  those  due  to  bruiih  friction  on  the  other. 
This  is  done  by  carrying  out  two  similar  tests,  in  one  of  which  the 
machine  is  allowed  to  come  to  rest  with  the  brushes  resting  on  th<! 
comnuUator  and  the  magnets  unexcited,  and  in  the  other  case  the 
brushes  are  lifted.  No  really  successful  method  has  yet  been 
indicated  for  separating  the  losses  due  to  air  friction  and  bearing 
friction.  The  difficulty  lies  in  the  fact  that  both  depend  on  the. 
temperature,  but  vary  according  to  different  laws.  The  relation  of 
air  friction  to  temperature  ha^  not  been  properly  ascertained,  so 
that  no  calculations  are  possible.  Brush  friction  also  varies  with 
temperat  ure. 

It  M'as,  therefore,  arranged  to  investigate  the  effects  of  a  change 
of  temperature  on  the  friction  losses  of  a  dynamo  or  m.otor,  and  with 
this  object  the  following  tests  were  carried  out.  An  ordinary  shunt 
motor  was  taken,  which  at  full  load  took  26  amperes  at  440  volts 
and  ran  at  1,100  revs,  per  min.  The  normal  exciting  current  was 
0-554  ampere.  The  room  in  which  the  motor  ran  could  be  artificially 
heated  to  any  desired  temperature.  The  tests  were  so  carried  out 
that  the  temperature  was  slowly  raised  from  the  lowest  limit.  In 
order  to  bring  the  motor  to  a  steady  state  it  was  run  for  several  hours 
before  the  tests  began.      The  temperature  was  very  slowly  raised  ; 
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Fm.   1.— Relation  between  the  Friction  Losses,  Speed  and 

TEMrBRATLlBE. 

the  temperature  was  kept  constant  during  each  series  of  tests,  and 
the  motor  was  allowed  to  run  for  some  time  at  each  temperature,  so 
as  to  be  certain  that  all  parts  of  the  machine  had  reached  the  pre- 
scribed tempcniture.  All  the  measuring  instruments  were  placed 
outside  the  test  room,  so  as  to  free  their  re-adings  from  any  error  due 
to  temperature.  Temperatures  between  18T'.  and  54°C.  were 
chosen.  At  each  temperature  a  curve  was  constructed  showing  how 
the  machine  lost  speed  if  allowed  to  come  gradually  to  rest,  both 
with  excited  and  unexcited  magnets.  From  these  curves  the  total 
friction  losses  were  ascertained.  The  figures  are  here  given  fronr 
•which  the  curves  were  constructed,  but  the  curves  are  not  given. 
From  these  curves  the  various  curves  showing  tho  friction  losses 
were  deduced. 

In  Fig.  1  the  total  friction  losses  for  the  different  temperatures, 
which  were  kept  constant,  are  showi  in  relation  to  the  speed.  These 
curves  show  very  clearly  the  decrease  of  the  friction  losses  with 
temperature.  At  each  temperature  the  no-lo.id  losses  were  deter- 
mined for  the  different  speeds.  The  figures  were  used  for  con- 
structing curves,  which  show  the  relationship  between  the  no-load 
losses  and  the  temperat  ure,  as  shown  in  the  following  tables.  I,  to  XI. 
All  tlie  tests  were  carried  out  with  a  normal  exciting  current  of 
0'554  ai'npere. 

Fig.  2  shows  tho  change  of  the  no-load  losses  with  temperature  : 
these  also  decrease  with  an  increase  of  temperature.  From  t  heso 
curves  we  can  determine  tho  no-load  losses  and  the  friction  lofse^, 
at  constant  speeds  and  different  temperatures.     Tho  calculation  ^ 

*.\Kstraot  of  an  arlirlc  in  the  "  Eleklrotcclinische  Zoitsehrift," 
Heft.  17,  lOUi. 
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Table  I-— ''  Knuiiimj-ilvwii  "  Test  at  18°C. 


Without 

excitation. 

W 

ith  norma 

excitation. 

Sec. 

!  Speed. 

See. 

Speed. 

See. 

Speed. 

Sec.   1  Spccil. 

0 

1,080 

36 

412 

0 

1.160 

28 

210 

3 

1.020 

45 

201 

2 

1,084 

32 

126 

(i 

!»54 

54 

163 

4 

900 

36 

32 

'.1 

884 

(i3 

70 

8 

1       842 

18 

715 

69 

0 

16 

1       558 

27 

558 

24 

'       324 

... 

Table  IL — "'  Sunniny-dotcn  ' 
Test  at  27°a 


Table  IV.—"  llunnimj-doim 
Test  at  48"P. 


Without 

Withnonnal 

excitation. 

excitation. 

Sec. 

Speed. 

See. 

Speed. 

0 

1,000 

0 

1,052 

6 

1)08 

4 

036 

12 

809 

8 

780 

21 

663 

12 

(i42 

:«) 

.535 

18 

4.53 

30 

407 

24 

306 

.%4 

210 

28 

200 

liU 

77 

32 

105 

72 

10 

36 

10 

Without 

With 

norma\ 

excitation. 

exci 

talion.ll  . 

Sec. 

Speed. 

Sec. 

1  Speed. 

0 

I,l:i0 

0 

1.052 

6 

1,048 

4 

047 

12 

976 

12 

716 

24 

842 

24 

.'!7!l 

.•J6 

698 

3(i 

71 

4S 

.546 

40 

(1 

liO 

400 

72 

244 

SI 

128 

Table  III. — "  Rnnninij-duwn 
TeM  at  40°C. 


Table  V. — "  Eunninij-duwu  ' 
Test  at  54°C. 


Without 
excitation. 


With  normal 
excitation. 


j  Speed.      Sec. 


1.130 
1,024 
010 
7.56 
r,frl 
407 
250 
105 
23 


Speed. 


1.052 
000 
026 
685 
405 
337 
170 
42 
0 


Without 

Withnornuil 

iNcitation. 

excitation. 

Sec. 

Speed. 

Sec. 

Speed. 

0 

1,115 

0 

1,0,52 

12 

988 

8 

863 

24 

890 

16 

684 

3(i 

790 

21 

IH5 

48 

663 

32 

2,S( 

m 

.552 

10 

05 

72 

436 

44 

0 

S4 

302 

96 

163 

105 

.     23 

... 

Table  VI.— •  Utinning-down"  Test  at  18°C. 


Sliced. 

Arniiituitt 
ciirn'nt  —  /. 

Terminal 
voltaic 

K.M.R, 

Ilia. 

I.KiO 

1.289 

4100 

438-5 

1  -52 

1.080 

1  193 

4100 

■Ut8l> 

1-41 

1.030 

1  130 

3934) 

391-3 

1-33 

<M8 

1  lilili 

3(H|.0 

3.58  0 

1  20 

.S32 

1  III  1 

316  0 

.1148 

1  20 

736 

II  '.ii;ii 

2804) 

378-9      i 

113 

1.168 

1.105 

1.021 

070 

K.I2 

-iM 

1,212 
1,073 

956 
IMNI 
7H0 
721 


1.171 
I.I  I.I 
1.012 

90.. 
8Hi 
7«S 


1.210 
1.184 

i,i:m) 

1,072 

\m 

026 
hhi 


Table  VII.  - 

I  226 
I  1181 
I  1-080 

I  10.53 
I        11-083 

0-937 

Table  VIII 

I  Hill 
I  INI4 
'  II-9-I0 
ll-IHNI 
OKI.', 


Hainiinii-ditiBii "  Tent  at 


440  0 
420-0 
388-0 
3724) 
320-0 
287-2 


442-55 
4I84K) 
386-71 
370-76 
3l«-84 
2801U 


lluiiniiiii-duwi 


461-2 
lOHO 
363-2 
34  I  6 
2960 
27241 


450-90 
-tOH-81 
362-10 
:i60-()4 
295-00 
27100 


I  -447 
1  -397 
I  -285 
I  -243 
1-156 
1-106 
Tint  ul  40'( 
I  1-208 
I  185 
1-109 
0-062 
0«t)7 
0-975 


Table  IX.    -•  Uiihiiiny.doiim  "  TeM  lit  48>-r'. 


O09I       I 

II95I 

0H67 

OH.V) 

0-793 

0  761        1 

Table  X— 

0-)«2t 

0-H03 

0761 

.0  728 

'  n-rt07 

0676 


445-2 
42 10 
306(1 
.'1780 
.•136-0 
2920 


444 -113 
122-88 
394  -OH 
377-00 
33600 
201-11 


1-173 
1-122 
I  -023 
I  1109 
0-930 
0-808 


.565-2;! 
•18716 
II2I7 
.•ili:i  I  I 
319  21 
267-71 


512-.-i7 
495-(i2 
421-13 
3!io' 4 1 
313  42 
268-08 


.505-80 
408-44 
340-37 
.324(14 
249-28 
223-85 


III  ;i7 

402. hi 
312  1. 1 
32231 
206-70 
221-53 


Uunninn-down"  Tent  nl  54T. 
4(l(|.0 
450-;) 
4;K)0 
4080 
377-6 
352-0 
324  0 


450-00 

04)97 

387-80 

44903 

0-972 

370-00 

•1200S 

0  048 

344-53 

■10710 

0  898 

309-80 

376-74 

0-850 

274-27 

351-18 

0822 

244-77 

32320 

0-79S 

21848 

Table  XI. 

To'mpoi-.atui-e,         |      Friction 
centigrade.           |         loss. 

Friction  and 
iron  losses. 

Efficiency. 

18                  I          421 
27                            361 
40                            308 
48                            252 
54                          208 

516 
476 
425 
372 
325 

86-68 
87-03 
87-47 
87-93 
88-35 

were  made  for  a  normal  speed  of  1,100.     The  values  so  obtamed  arc 
containeil  iii  Table  XI.,  and  give  the  curves  ill  Fig.  3. 


1200 


1400 


600  800  1000 

Fk.-.  2. — KeLATIUN  BE-rWEl-lN  TUK  No-LOAU  LosSliS  .\SD  TUK  Sl'KEU 
.\T  DlWERBNT  TEMrERATllHES. 

Thi-  fiietion  losses  at  constant  speed  decrease  with  .in  iiieream-  of 
temperature.  The  decrease  of  the  friction  losses  at  high  tem- 
peratures will  affect  the  etticieney  of  the  motor.  In  uidcr  to  detoi-- 
mine  this  effect  more  exactly  the  efficiency  was  determined  for  th'.' 
different  temperaturep.  At  a  temperature  of  ISC',  the  iron  and 
frictiGn  losses  amount  to  516  watts  at  I.lUU  revs,  per  min.  The 
current  taken  at  full  load  b.>'  the  motor  is  26  amperes  at  440  volts,  and 
the  normal  exciting  eiu-rent  is  0-554  ampere.  The  resistance  of  the 
armature,  iucludiiig  that  at  the  brush  eoiilaets,  was  found  to  be 
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-RlSL.VTlON  IIKTWEKN  TllK  FlllCTlON  LOSSES,  TUK  EfI'KIKNCY 
.XND   TlIU  TKMl'Klt.VTL'ltK. 

118  olims.  The  ellicicneics  were  (hen  eiUeuIated  ami  foiiiKl  to  lie 
as  follows  :  - 

Flheiencv  at  18^(' 

27"(' 

■W°V. 87-47 

•IS"(! ,S7-9:i 

51  (' ,S8-:i5 

The  \tr...,\:u  Uue  to  heal  in  the  arnialiirc  were  taken  im  eoriitunt  for 
the  different  teniperaturca.  'J'hu  armature  rcaistaiice  ctirtiiinly 
inereiiseH.  but  the  reHistuuee  ul  the  blush  eontiietu  ileereases  with 
increased  tcmperiilure  ;  thus  the  one  baliinees  thi"  othi-r  to  some 
cxleut,  and  it  is  probably  no(  mifiiir  to  take  this  loss  as  eonst.-iiil. 
Fig.  3  shoWl  graphically  the  roliitioii  between  etlieiency  .-md  tem- 
perature ;   the  cfficii  ney  increiu>es  with  increa<e  of  temjierattire. 

This  method  docs  not  Moparate  the  losses  due  to  bearmg  Iriction 
fioiii  those  due  lii  air  friction  :  further  tests  would  be  neee.'-imry. 
Rut  il  is  fn\y  to  t.i-i-  (h<-  markerl  ni:iiiner  in  whii'h  the  friodiin  lotir.n. 
a^^  Ih"  eftifir-n-  \  d-  p' nd  "m  lli'   I'mpi-r.itiirf-. 
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ECONOMY  IN   LIGHTING  AND  THE   DARKENING  OF 
THE  STREETS. 


The  opening  Paper  cU'livcrecl  by  Mr.  L.  Gaster  at  the  last 
meeting  of  the  Illuminating  Engineering  Society  on  Dec,  15 
covered  a  variety  of  topics,  Lncludiug  daylight  saving,  economy 
ill  illumination,  the  lighting  conditions  in  the  streets  and  re- 
search in  the  lighting  industry. 

Before  commencing  his  remarks  Mr.  Gaster  referred  to  the 
great  loss  which  the  Society  had  sustained  in  the  death  of 
I'rof.  Silvanus  P.  Thompson,  who  had  been  President  during 
its  first  four  years  of  existence.  A  letter  from  the  Chairman 
of  Council  (Mr.  F.  W.  Goodenough)  was  read,  associating 
himself  with  tliese  remarks,  and  also  an  official  communica- 
tion from  the  Electro-technical  Association  in  Russia,  in  which 
admiration  was  expressed  for  Prof.  Thompson's  services  to 
science. 

Davlic.ht  Saving. 

Mr.  Gaster  then  proceeded  to  sujumarise  iiome  of  the  changes 
which  were  now  taking  place  in  comiection  with  lighting.  At  present 
decorative  and  spectacular  illumination  were  naturally  in  abeyance 
in  this  country  but  it  was  worth  noting,  for  future  reference,  the 
remarkable  developments  that  had  taken  place  in  the  United  States, 
for  example,  at  the  San  Francisco  Exhibition,  where  the  system  of 
'■  tlood-lightuig,"  row  becoming  common  in  America,  was  employed 
on  a  large  scale. 

The  Daylight  Sa\nug  Act  had  been  a  revolutionary  measui'e.  Its 
effect  on  the  revenue  of  lighting  companies  depended  very  greatly 
on  the  nature  oi  the  district ;  ux  some  residential  districts  it  had 
approached  25  per  cent. 

It  would,  Mr.  Gaster  added,  be  most  instructive  if  a  complete 
survey  of  the  effect  throughout  the  country  could  be  made,  so  that 
the  resultant  approximate  actual  aaving  in  fuel  could  be  estimated. 
The  measure  had  been  carried  out  with  relatively  little  inconvenience, 
and  might  be  permanently  adopted  after  the  war.  At  the  present 
time,  therefore,  we  should  be  prepared  by  gaining  as  full  information 
ot  its  effects  as  possible.  Such  an  inquiry  should  not  be  conlined  to 
the  actual  fuel  saving.  It  would  be  useful  to  ascertain  it  the  change 
in  habits  of  the  people  had  been  on  the  wliole  beneficial,  and  the 
i-tfccl  of  the  measure  on  conditions  of  work  in  factories  and  oiKccs. 
If  it  could  be  shown  that  the  percentage  of  absentees  through  sick- 
ness had  been  materially  diminished,  this  in  itself  would  be  a  most 
important  result,  which  would  no  doubt  influence  future  decisions 
regarding  premises  into  which  the  access  of  daylight  is  always  de- 
ficient. 

Associated  with  such  an  inquiry,  again,  was  the  whole  question 
of  the  design  of  buildings  with  a  view  to  maximum  admission  of 
natural  light,  and  the  comparative  value  of  the  various  devices  for 
improving  the  light  in  existing  buildings  (the  utie  of  prismatic  glass, 
mirrors,  &c.).  As  a  measure  of  economy  such  devices,  which  pro- 
long the  hours  during  which  artificial  light  is  not  needed,  deserve 
much  more  scientific  study  than  they  have  y*t  received  in  this 
country.  These  problems  had  an  important  relation  to  the  work 
of  the  Committee  of  the  Society  on  Natural  Lighting  in  Schools, 
which  was  summarised  in  a  report  issued  sliortly  before  the  war. 
-An  equally  important  matter  was  the  diminution  in  daylight  caused 
by  the  practice  of  obscuring  sky-lights,  &c.,  in  order  to  comply  with 
the  lighting  regulations.  If  it  could  be  shown — what  is  probably 
the  case — that  the  cost  of  providing  efticiuit  blinds,  which  couid  be 
drawn  down  in  the  eveung  and  released  in  the  day,  was  small  in 
comparison  with  the  running  saving  in  artificial  light  so  caused,  this 
in  itself  would  be  an  important  result. 

Economy  in  ABiinciAL  Light, 

Tlie  national  importancQ  of  economising  in  fuel  supplies  had  ltd 
( be  Board  of  Trade  to  issue  circulars  requesting  consumers  to  diminish 
t  heir  consunijition  of  gas  and  electricity  for  lighting,  and  inviting  gas 
and  electrical  supply  companies  to  cooperate  in  bringing  about  a 
10  per  cent,  reduction.  But  the  mere  diminution  of  illumination,  in 
ciiiics  where  it  is  evtii  at  presiiit  iiisiilfici<  ill  for  the  pui|  \t:.c  in  viiw, 
is  false  economy.  Good  illumination  is  essential  in  factdncs  :iikI 
workshop.!!,  anil  defective"  illumination  leads  to  diminished  output, 
npoiled  work,  and  an  increased  number  of  accidents.  These  con- 
clusions wore  strongly  endoi'scid  in  the  series  of  bulletins  issued  by 
the  Committee  on  the  Health  of'  Munition  Workers  during  the 
present  year,  particularly  in  No.  i)  relating  to  Ventilation  and 
Lighting  of  Muiiilicni  Fiicturios,  and  Xo.  )">  (just  isbued)  on  the 
litTcd  of  liidui.tii.ij  (■(•nditiuii  ,  on  Eyesight. 

A  weJI-eonHidered  scheme  of  economy  could  be  madi'  effective  on'lv 


through  the  systematic  educHtiou  of  people  to  appreciate'  ihr  |iro)ii'r 
use  of  light,  and  the  authorities  would  greatly  assist  the  ulijecl.;  tlx'y 
have  in  view  if  they  were  to  make  me  of  the  Illumiu-atiug  Engineering 
Society  to  prepare  definite  instructions  on  the  subject  to  various 
classes  of  the  eoiiimunily.  Judicious  economy  in  lighting,  hy  which 
is  meant  prevention  of  the  waste  of  light,  and  its  application  in  prac- 
tice in  the  mo'it  efficient  manner,  is  one  of  the  main  objects  of  the 
Society. 

From,  the  standpoint  of  economy,  it  would  be  very  important  to 
determ'ne  the  approximate  upper  limits,  beyond  which  no  gain  in 
output  or  quality  ot  work  is  to  be  obtained.  A  most  instructive 
experiment  is  being  conducted  by  tlie  Commonwealth  Edison  Co. 
in  the  United  States.  A  factory  ii;  being  lighted  in  accordance  with 
the  best  m.odern  practice,  and  arrangements  are  being  made  for  in- 
creasing at  will  the  illumination  to  three  times  its  present  value. 
The  experiment  will  be  carried  on  for  at  least  four  months,  the  two 
m.ethods  of  lighting  being  used  alternately  at  intervals  of  a  month, 
and  a  careful  check  of  the  output  and  quality  of  work  kept  through- 
out the  entire  period. 

The  Committee  on  the  Health  of  Munition  Workers  has  been 
carrying  out  many  detailed  investigations  into  the  effect  on  output 
in  munition  factories  of  changing  hours  of  work.  It  would  be  most 
instructive  if,  while  detailed  investigation')  into  other  variations  in 
conditions  affecting  the  health  and  efficiency  of  munition  workers 
are  being  made,  tlie  influence  of  changing  conditions  of  lighting 
could  also  be  studied. 

Lighting  Conditions  in  the  Streets. 

Discussing  the  diminished  illumination  in  the  streets,  Mr.  Gaster 
said  they  were  all  willing  to  abiele  loyally  by  any  conditions  demanded 
in  the  interests  of  the  safety  of  the  country.  At  the  same  time  they 
could  not  kelp  being  conscious  that,  if  the  assistance  of  those  who 
have  made  a  study  of  illumination  for  years  were  more  effectively 
utilised,  it  might  be  possible  to  improve  on  the  present  arrangements 
in  many  respect;; — to  m.ake  economies  and  to  provide  conditions  of 
illumination  which,  while  meeting  the  views  of  the  authorities,  would 
make  the  streets  more  tolerable  for  traffic  and  pedestrians. 

When  the  dim,inution  in  illum.ination  was  first  undertaken  the 
Society  offered  its  services  to  the  authorities.  Subsequently,  early 
in  1915,  a  joint  committee  was  fonned  with  a  view  to  aiding  the 
authorities  in  this  matter,  and  they  were  still  anxious  to  be  of  assist- 
ance. Two  ycais  have  elapsed,  and  there  is  now  opportunity  to 
judge  the  effect  of  the  lighting  conditions. 

One  fact  that  had  been  strikingly  brought  out  was  the  increase  in 
the  number  of  accidents  duo  to  motor  vehicles  which,  for  the  years 

1913  to  the  present  time,  were  stated  in  the  HoiLse.  in  reply  to  a 
question  by  Mr.  Gilbert,  to  be  as  follows  : — 

Total  number  of  Fatal  Total  number  of  Non- 
Accidents  in  the  London  fatal  Accidents  in  t  he  Lon- 
Year.               Metropolitan  Police  Dis-  don   Metropolitan   Police 
trict,  eau.sed  by  motor  District  cau.sed  by  motor 
vehicles  of  all  kinds.  vehicles  of  all  kinds. 
1913*    424  13.153 

1914    493  14,638 

1915    (i66  l(i,36r) 

1910  to  Oct.  31    .J09     .  11,827 

The  relation  betwee n  diminished  illumination  and  accidents  de. 
served  careful  stuely  and  the  following  additional  information  would 
furnish  useful  data  for  drawing  conclusions  on  this  matter : — 

1.  The  returns  of  the  accidents  during  each  month  of  the  period 
icferred  to  above. 

2.  The  rcBjie'ctive  numbers  of  accidentt  in  each  month  during  tho 
elay,  and  between  sunset  and  sunrise. 

3.  Tiie  dates  at  which  further  restrictions  in  lighting  have  been 
introduced. 

4.  The  approximate  figures  tor  the  uunibe'r  of  lieiensed  motor 
vehicles,  tramcars,  &c.,  plying  in  London  in  each  nxonth. 

5.  The  dates  at  which  restrictions,  if  any.  in  the  speed  of  such 
vehicles,  have  been  introduced. 

The  importance  of  the-  matter  was  emphasised  at  tho  Conferenco 
called  by  Mr.  Blain,  of  the  London  General  Omnibus  Co.,  on  Friday, 
Dec.  1,  with  a  view  to  forming  a  "  Safety  First  "  Campaign  Council 
feu' the  Metropolitan  area.  The  present  conditions  made  the  move- 
ment especially  welcome. 

There  were  many  dift'eivnt  aspects  of  the  subject  to  be  considered. 
In  addition  lo  (he-  question  of  accidents,  there  was  tho  choice  of 
methods  of  ilimming  the  lights  which  would  waste  as  little  gas  and 
electricity  xs  possible.  And  there  was  also  the  very  important  con- 
eideration  that  the  mere  slowing  downof  traffic  (in  some  streets  lo  a 

*  Taken  from  tho  lU'tnins  on  Street  Accidents  canted  by  vehicles 
during  1913.  pictenled  lo  tho  House  of  Commons,  Feb.  26,  1914  (not 
f^tatpci  in  the  House)." 
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tvulkiug  jjace)  is,  cspct-iiiUy  at  bu;<y  tiiuca  of  the  d;iy,  a  givat  cconoiirc 
loss. 

One  undesirable  feature  of  the  present  anangemmtG,  to  which 
attention  was  called  in  the  discussion  of  the  Society  in  1914,  i:;  the 
extreme  "  patchineGs  "  and  uneven  distribution  of  light,  giving  rir.e 
to  severe  contrasts  of  light  and  darkness.  One  of  the  iirst  points  to 
receive  attention  in  a  scientific  inquiry  would  doubtless  be  the  elimi- 
nation of  these  severe  contrasts  in  light  and  shade,  which  are  dis- 
tracting alike  to  drivers  and  pedestrians.  Xow  that  the  darkening 
of  London  had  been  experienced  for  over  two  years,  was  it  not  tiii.e 
for  a  comprehensive  inquiry  to  be  made,  and  for  the  establishment 
of  a  central  authority  to  consider  all  the  various  aspects  of  the 
niotter,  and  to  bring  about  greater  uniformity  in  the  measures  taken 
throughout  London  and  possibly  throughout  the  entire  country  ? 
Jp  this  way  it  would  be  po:;3ible,  not  only  to  get  better  results  from 
the  standpoint  of  the  public  safety  but  to  make  a  very  considerable 
:  aviig  n  gas  anel  electric  consumption.  Many  of  the  present 
methods,  which  involved  darkening  almost  the  entire  surface  of 
the  globe  of  a  powerful  lamp,  were  most  unscientific  and  unecono- 
mica!.  and  at  present  there  was  apparently  nobody  whose  duty  it 
was  to  see  that  better  methods  are  adopted. 

Rese.\kch  IX  THE  Lighting  IsDrsTuv. 

Proceeding,  Mr.  Gaster  said  that  he  had  mentioned  a  few  investi- 
gations of  value.  There  were,  however,  many  other  fruitful  ro- 
:;c'archcs  to  be  undertaken  in  connection  with  the  lighting  industry, 
and  he  hoped  that  come  of  these  would  receive  sympathetic  con- 
sideration from  the  Advitrory  Council  to  the  Committee  of  the  Privy 
Council  for  Scicntiiic  and  Jndustrial  Research.  In  this  connection 
Mr.  Gaster  referred  to  the  important  st.itement  of  Lord  Crewe  to 
the  deputation  from  the  Board  of  .Scinitific  Societies  on  Dec.  1. 

•Several  committees  had  been  formed  by  the  Society  to  undertake 
(ipcci.il  re'searchcs  for  the  Government. 

Jn  view  of  the  niagnitude  of  the  lighting  industry  he  thought  the 
lime  wa:i  ripe  for  the  fonnation  of  some  body,  working  in  co-opera- 
lion  with  the  authorities  and  having  for  its  aim  the  development  of 
the  industry  as  a  whole. 


DISCUSSION. 

The  diaciission  wa.s  opened  by  Mr.  Blaix,  of  the  I.flndon  ticncral 
(»mnibu8  Co.,  who  briefly  explained  the  objects  of  the  "  Sufcty  First  " 
movement.  He  agreed  that  illumination  was  a  mcst  important  factor 
ill  rfjation  to  safety,  and  added  that  an  invitation  had  been  extended  to 
the  Illuminating  Engintcring  Society  to  appoint  n  representative  on  the 
lymdon  "  Safety  First  "  Council. 

5Ii.  F.  W.  VViLLeox  referred  to  the  need  for  education  of  the  general 
public  in  the  proper  u.se  of  light.  Many  of  the  methods  pcen  in  the  streets 
were  wasteful  and  inefficient.  The  e\  erese  e  a'  iio-nb.iit  c  ofimprove- 
n  en'  ,c  I  cc.a'y  m  conned  on  wth  lowennd  e  power  :anips.  which  could, 
howt 'J'",  1  0  much  more  rcadjlv  app  ic'l  with  a  constant  current  s-vftem. 

Mr.  A.  CuxsiNOTOK  suggested  several  methods  of  securing  diminished 
lillhtirig  liy  appropriate  use  of  smaller  lamps  and  proper  reflector.';,  which 
were  much  to  be  pr;-lerred  to  the  practice  of  obscuring  the  lights. 

Mr.  WvLi),  speaking  from  the  standpoint  of  the  engineer  to  an  elec- 
trical supply  company,  agreed  that  tho  present  methods  of  diminishing 
light  in  the  streets  "were  unsatisfactory.  But  in  these  matters  tho 
engineer  Jmd  little  choice  and  must  eompjy  with  the  requirements  of 
Ihe  uuthorities.  'J'hii  suirgestion  that  supply  comjinnies  should  er.dpnvour 
to  Virin'.;  about  a  10  pr  cent,  reduction  in  lighting  was  impracticable. 

Mr.  .1.  S.  iJow  elluded  to  tho  great  variations  in  illumination  providud 
in  IramwirH  and  molor-omnibuscj'.  In  some  ens  's  one  could  iiiniost  read 
but  in  ol  liTs  one  could  not  see  n  coin  in  one's  hand.  In  a  fenhe  Ihe  illu- 
niiniititiji  might  be  dccined  suflieicnt  for  the  collrction  of  fofcs,  iis  the 
re;.'ulations  sugi^ested,  but  the  collection  must  be  a  very  Iryini;  and 
irritnlin-^'  priwess  to  conductors.  Thare  seemeil  to  be  an  openin'r  for  a 
very  simiile  tenter  to  be  used  in  defining  a  rough  rtniidiird  of  ilbimina- 
tioM.  He  Ihouglit  thill,  if  the  idea  reeoived  encfiurngement  from  the 
nulhuriliei^,  kiicIi  n  devi<-;  might  be  contrived.  Mr.  Dow  also  rend  an 
(txtrnct  from  "  J-/rli|ise  or  Kmpire  "  emphasising  tho  need  for  research 
in  the  lighting  industry. 

Mr.  (iAMlT.K  briefly  replied  to  some  of  the  points  rnihcd  in  the  lli^^cll^'^ion 
III'!  n  w,ti.  r.(  ihnnks  lo  the  lecturer  lerminiited  Ibe  jiroiffdinj'n. 


our  industrial  position.  A  coiaiiiciit  in  the  '"  Electrical 
World  "  for  November  18,  1916,  on  the  scheme  for  industrial 
lesearch  proposed  by  Dr.  Murray  Butler,  of  Columbia  Univer- 
sity, may  be  of  value  as  showing  the  point  of  view  of  the 
Am-erican  electrical  industry.  It  remarks  that  "  we  stand,  face 
to  face  with  a  Europe  which  will  be  organised  with  superb 
efficiency  after  the  war."  It  seems  doubtful  whether  the 
British  part  of  the  organisation  is  really  as  "  superb  "  as  the 
Americans  appear  to  think  it  is,  but  there  is  no  doubt  that,  as 
far  as  industrial  research  is  coiicerned,  American  industry  is 
far  ahead  of  anything  that  has  been  attem.pted  in  this  country. 
Perhaps  the  most  interesting  development  described  by  Mr. 
Fleming  was  that  of  industrial  research  laboratories  in  connec- 
tion w'ith  large  firms  and  manufacturing  associations.  It 
seems  self-evident  that  institutes  to  carry  on  tlie  kind  of  work 
done  by  these  laboratories  m.ust  be  established  in  this  coimtry 
either  in  connection  with  or  independently  of  universities.  It 
would  appear  that  the  best  solution  of  the  problem  of  industri.",! 
research  w^iU  be  the  establishment  of  research  laboratories  or 
institutes  in  which  all  problems  in  connection  with  any  par- 
ticular industry  can  be  worked  out.  The  difficulty  of  equipping 
any  institute  capable  of  carrying  out  m.ore  than  a  small  frac- 
tion of  the  research  work  required  for  the  manifold  industries  of 
this  country  is  insuperable  and  still  more  difficult  must  be  the 
task  of  finding  a  fellow  or  a  number  of  fellows  or  researchers 
who  have  the  necessary  knowledge  and  experience  to  work  out 
the  practical  problems  that  have  to  be  solved.  There  are, 
besides  such  institutes,  two  other  places  in  w'hich  research  can 
be  carried  out — i.e.,  the  univei-sities  and  liigher  technical 
schools  and  the  research  laboratories  of  the  individual  works. 
All  these  laboratories  would  seem  to  have  a  place  in  the  schcn'.c 
of  industrial  research  which  it  is  hoped  may  ultimately  be 
established-  If  one  may  attempt  to  define  the  scope  of  the 
various  institutions  mentioned,  the  universities  and,  higher 
technical  schools  will  probably  confine  their  work  to  the  more 
general  scientific  problem.s  which  lie  at  the  basis  of  the  industry, 
the  research  institutes  will  deal  with  tlie  development  of 
scientific  results  into  com.mercial  processes  and  the  works 
themselves  will  deal  with  the  tecluiical  research  required  to 
bring  the  operations  involved  in  any  process  of  manufac  ure 
to  a  high  degree  of  efficiency.  1 6  is  obvious  that  there  are  nia:iy 
cases  iif  which  the  luiictioi.s  outlijicd, above  wil.  overlap,  but  it 
is  in  .the  highest  degree  desi;able  tha;.  there  should  be  som.e 
attempt  to  co-ordinate  vhe  diflereut  branches  of  industrial 
researcli.  It  seem.s  evident  from  the  reply  of  Lord  Crewe 
to  the  deputation  on  scientific  research  lasi /week  that  the 
conditions  laid  down  for  the  expenditure  of  money  und.c  •  the 
'  J'rivy  Council  scheme  are  such  that  comparatively  little  will  be 
contributed  by  firms  to  help  it  fdrward.  Whether  a  different 
view  of  the  subject  wdll  be  taken  by  the  new  Government 
remains  to  be  seen  ;  but  uide'ss  the  manufacturer  is  going  to 
derive  some  direct  benefit  from  the  expenditure  of  liis  money, 
it  seems  very  unlikely  that  ho  w.ilj,  be  willing  to  spend  it  on 
research  work.  The  most  liopeful  method  would  appear  to  bo 
for  i;he  m.anulacturers  to  take  the  .subject  in  hand  tor  them 
selves  and  establish  institutions  undei  their  own  control  t.> 
assist  their  work.  If  this  were  done,  Government  grants 
migiit  well  be  obtained  to  assist  individual  researches.  The 
British  Engineers'  Association  has  already  been  formed,  and 
there  could  be  no  better  body  to  consider  the  establishment  of 
research  institutes  for  the  engineeruig  industry- 

Liveipool,  Dec.   I.').  E.  W.  MAUrilA.NT. 


CORRESPONDENCE- 


NOTES  ON  SQUIRREL-CAGE  MOTORS. 


SOME  AKPKCT.S  01.'  INDISTHIAL  IJESKAIM  H. 

10  TlIK  KDITOI'-S  (iK  TIIK  KLKI  TUICIAN. 

The  dcHCriptioii  KJveii  liy  Mr.  A.  V.  M.  Fleming  in  his  iectuic 
at  Manchester  last  Tiie.«duy  of  the  development  of  industiial 
reseurch  in  the  Tiiitcd  Staies  must  caiiHe  everyone  inlerestefl 
in  ihe  weilftre  of  industry'  in  ihin  roimtry  to  realme  the  urgency 
of  thcquoDtionif  weare  tomamlain  luiimpaircd and hI lengthened 


The  H(|uirrol-ciige  induction  motor,  beaidea  being  cheaper  in  (imt 
co'il  than  any  oilier,  in  the  iiimpleiit  typio  ol  motor  and  nlno  has  no 
welling  parts  with  the  exception  of  the  beuringu  ;  the  hitter,  wh<n 
of  ball  or  roller  pattern,  have  no  a])i)reci»blc  wear  and  the  motor  will 
run  for  long  periodii  without  iitlciilion- 

l'"or  lhe:e  reii  «>ii'-  it  ii.  of  adv,  uliige  to  in-itall  oquirrel-cage  moloii, 
wlieiever  poM.ible,  but,  owing  lo  the  exeeruivp  current  of  low  power 
fa'ior  taken  during  (jtnrling,  the  poor  alarting  torque  given-  and  the 
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lioublo  exjxiienced  through  the  connections  bctwctn  the  rotor  hair. 
iind  short  circuit'ng  ring;;  working  loose,  the  more  expensive  and 
complicated  woind  motor  rotor  ha:;  been  used  instead. 

It  i:-,  not  as  well  knomi  a:,  it  should  be  that  all  these  disadv&ntagcs 
have  been  overcome,  and  for  practic.illy  all  drives  where  no  speed 
control  is  required,  the  squirrel-eage  motor  will  give  a  better  service 
than  the  wound  rotor  motor. 

We  have  already  dealt  with  the  method  of  obviat'ng  starting 
troubles  by  fitting  an  automatic  centrifugal  clutch  {see  "  Pub."  146, 
from  which  we  believe  extracts  were  printed  in  The  Electrician 
about  three  years  ago).  Numerous  attempts  have  been  made  to 
perfect  the  connections  between  rotor  bars  and  short  circuiting  rings. 
Rivetting  was  found  unsuccessful,  ?.r.  the  joints  quickly  worked  loose 
owing  to  the  alternate  heat'ng  and  cooling  with  consequent  expan- 


Tir..  1. 


Fio. 


f.'on  and  contraction  of  the  members.  Solder'ng  the  jo'nls  a'so 
proved  very  unsatisfactory  as  the  heavy  (urraits  in  the  rotor  dur'ng 
starting  quickly  heated  up  the  joints,  with  the  result  that  the  solder 
was  melted  out. 

An  excelknt  method  of  rotor  construction  is  to  use  sub-divided 
tnd  rings  r.nd  brazed  joints.  Each  end-ring  is  made  in  the  form  cf 
two,  three  or  iour  annular  discs  per  side,  and  thereby  a  much  greater 
cooling  surface  is  obta'ncd  than  with  a  single  ring. 

Fig.  1  shows  a  portion  of  an  annular  disc  D  of  sheet  copper,  punched 
with  teeth.  These  teeth  are  afterwards  turned  at  right  angles  as 
shown  at  A,  B  and  C,  to  as  to  fit  nto  saw  cuts  previously  made  in 
the  rotor  bars  R  (see  Figs.  1  and  2) ;  after  the  discs  are  all  in  place 
the  io'nts  are  brazed. 


A  rof  or  built  in  this  manner  is  practically  indestructible,  as  there 
in  no  solder  (o  melt  and  the  joints  cannot  work  loose.  Many  hun- 
dreds of  squirrel-cage  motor.')  with  this  class  of  rotor  are  in  successful 
operation  i-nd  tests  taken  on  one  of  thci.e  eou)ilcd  \o  a  hjdro-ex- 
tractor  may  prove  of  interest.  This  m.otor  i.s  of  the  size  adopted  as 
standard  for  the  hydro-extractor  1o  which  it  was  coupled  and  the 
tests  were  taken  by  the  manufacturers  of  the  hydro-e  xtractor. 

Rating  of  Motor. — To  work  continuously  on  the  following  cycle  : — 
7  B.p.H.  (19  amperes)  for  2J  mns.,  21  b.p.h.  (7J  amperes)  for  2i  m.ins. 
stopped  1  min.     This  is  equivalent  to  13-2  amperes  continuously. 

FirH  Te«l.—  2a  amperes  for  2J  mns.,  stopped  \  m n. 

Temperature  rise  of  rotor  iifter  7  hours'  run  on  this  cycle — 163^F. 
The  load  is  equivalent  to  23-7  amperes  continuously,  i.e.,  80  per  cent, 
overloael. 

Second  Text.-  -'21  nm|ci(s  for  l.j  ni.iiri.,  'jlopprd  |  iivn. 


Temperature  rise  of  rotor  iittei-  4  hours'  run  on  this  cjcic  im- 
mediately following  first  test— 280°F. 

The  load  is  equivalent  to  25-3  amperes  continuously,  i.e.,  93  per 
cent,  overload. 

Third  ITp*/.— Immediately  following  second  test,  the  rotor  was 
looked  and  full  volts  applied  to  the  stator  for  4i  mina.,  the  current 
be  ng  80  amperes. 

At  the  conclusion  of  this,  test,  the  rotor  was  carefully  exam'ned 
and  found  to  be  in  perfect  condition.  All  the  joints  were  :;olid  and 
no  m.etal  had  been  thrown  out  or  melted. 

We  might  mention  that  rotoru  of  this  construction  are  the  patent 
of  the  Lancashire  Dynamo  &  Motor  Co.  Ltd.,  and,  besides  being 
indestructible,  they  also  allow  a  cert.xin  amoint  of  adjustment  to 
be  made  on  site  to  the  starting  torque  of  the  motors.  The  Lanca- 
shire squirrel-cr.gc  rotor  is  shown  in  Fig.  3. 


AN  ANALYSIS  OF  ELECTRIC  COOKING.* 

BV  H.  ().  SWOBODA. 

The  early  progress  of  electric  cooking  was  prevented  by  one  serious 
technical  obstacle,  viz.,  the  lack  of  a  suitable  substance  for  the  electric 
heater,  as  none  of  the  known  materials  except  the  high-prieeel  plati- 
num withstooel  the  heat  to  w-hich  they  had  been  subjected.  The 
first  substance  suitable  for  high  temperatures  was  discovereel  about 
1892  in  the  nickel-steel  alloys,  which  resist  heats  as  high  as  1,000°F. 
Vvithout  injury.  The  real  solution  of  the  problem,  however,  was  not 
obtained  until  about  12  years  ago,  when  the  nickel  chromium  alloys 
ap])earcel  on  the  market.  They  can  be  operated  at  temperatures  as 
high  as  l,7i"0°F.  ;  in  some  instances  even  as  high  as  2,000°F.  without 
being  affected,  and  fulfilling  all  ordinary  requirements.  Thus  the 
foremost  technical  elitiiculty  which  prevented  the  general  use  of 
electrical  heat  for  cooking  was  successfully  removed  more  than  a 
decade  ago. 

Another  obstacle  preventing  the  general  adoption  of  electric  cook- 
ing was  the  high  cost  of  electrical  energJ^  Even  to-elay  the  cost  is 
not,  in  many  cases,  sufficiently  low  to  waiTant  a  rapid  introduction 
of  the  art  ;  nevertheless,  considerable  progress  has  been  made  during 
the  last  few  years,  and  is  being  made  every  day.  In  addition  thereto, 
central  stations  have  just  about  commenced  to  realise  the  desirability 
of  the  cook'ng  load  for  their  systems  as  an  "  off-peak  load,"  and  in  a 
great  many  eases  offer  now  special  low  rates  for  installations  with 
electric  ranges.  Tariffs  are  being  lowered  in  many  cities,  and  it  is 
not  very  hard  to  predict  that  within  a  comparatively  short  time 
electrical  i  nergy  will  be  offerexl  anywhere  in  thi'  L'nitcd  States  and 
Canada,  and,  for  that  matter,  all  over  the  civilised  world  at  such  rates 
that  electric  cooking  can  be  universally  adopted.  It  may  also  be 
well  to  mention  that  the  rates  in  the  L'nited  States  are  by  far  not  the 
lowest,  and  that,  for  instance,  in  quite  a  number  of  cities  in  England 
a  rate  equivalent  to  about  two  cents  per  kilowatt-hour  is  charged, 
whereas  the  majority  of  our  rates  range  from  three  to  six  cents  per 
kilowatt-hour. 

The  author  gives  a  table  showing  that  the  rates,  compared  with 
the  customary  charge  of  10  cents  per  kilowatt-hour  of  10  yeair.  ago. 
have  been  cut  in  two  in  most  cities,  and  that  rates  of  three  cents  per 
kilowatt-hour  are  not  very  infrequent. 

Melliods  of  Chargiiig.^Oi  the  cities  given  in  this  table,  26,  or 
30-6  per  cent,  apply  a  so-called  room  schedule,  in  accordance  with 
which  the  price  per  kilowatt-hour  is  reduced  after  a  certam  initial 
quantity  at  a  high  price  has  been  consumed.  This  quantity  varies 
in  accordance  with  the  number  of  active  rooms  in  the  residence.  In 
some  instances  the  number  of  the  square  feet  of  the  floor  space  is, 
substituteel  for  the  number  of  rooms. 

Twenty-four  sjstems,  or  28-3  per  cent.,  use  a  two,  or  multi-rate, 
schedule.  As  in  the  preceding  rates,  the  price  per  kilowatt-hour  is 
reduced  after  a  certain  initial  quantity  at  a  high  price,  approximately 
light  rate,  has  been  consumed.  In  this  case,  however,  this  initial 
quantity  is  the  same  for  all  consumers.  Some  systems  make  only 
one  reduction  in  price  per  ki'owatt-hour  ;  others  make  two  or  more, 
setting  for  each  step  a  fixed  amount  of  current  consumption. 

Eighteen  systems,  or  21-2  per  cent.,  have  a  plain  kilowatt-hour 
schcelule,  there  being  one  uniform  price  per  kilowatt-hour,  regardless 
of  the  quantity  of  current  consumed  and  the  capacity  (connected 
loild)  of  the  installat'on. 

Twelve  systems,  or  14-1  per  cent.,  charge  on  the  basis  of  maximum 
demand,  as  is  customary  for  practically  all  power  service. 

Three  sj-stems,  or  S-5  per  cent.,  apply  a  plain  kilowatt-hour 
schedule,  same  as  the  other  18  systems  just  mentioned,  but  in  addi- 
tion thereto  make  a  fixed  service  charge  per  month. 

*  Abstract  of  an  oitio'e  in  the  "E'oetrical  Review  and  Wesferrt 
Electrician.  " 
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Two  systems,  or  2-3  per  cent.,  aJiiO  apply  a  plain  kilowatt -hour 
schedule,  same  as  the  other  18,  and  three  systems,  but  give  a  dis- 
count, which  increases  with  the  current  consumption. 

These  figures  clearly  show  that  the  room  and  two  or  multi-rate 
schedules  are  the  most  faToiU'ed  methods  of  charging.  The  reason 
for  this  j/reference  is  that  due  to  the  soaLng  rate,  a  high  return  is 
received  for  a  small  initial  amo'Jnt  of  the  energy  delivered.  This 
amount  is  usually  made  about  equal  to  the  monthlj'  demand  for 
light  during  the  hotirs  of  the  peak  load.  The  energy  consumed 
during  the  off-peak  hours  then  represents  the  remaining  amount 
delivered,  and,  of  course,  can  be  sold  at  a  lower  rate.  Therefore,  it 
is  possible  to  use  one  meter  for  both  light  and  cooking  combined, 
without  discriminating  in  the  charges  in  favour  of  either  kind.  If  a 
plain  kilowatt-hour  schedule  is  applied,  naturally  one  rate  for  light 
and  another  for  cooking  should  be  made,  necessitating  two  separate 
meters  and  an  expensive  installation. 

With  regard  to  minimum  payments,  68  systems,  or  80  per  cent., 
insist  upon  a  fixed  payment,  ranging  from  .SO-50  to  §300  per  month. 
11  systems,  or  13  per  cent.,  insist  upon  a  minimum  payment  varying 
either  with  the  amount  of  the  connected  load  or  with  the  maximum 
demand.  Two  sj^stems,  or  2-3  per  cent.,  receive  a  minimum  payment 
in  the  form  of  a  fixed  cerviee  charge,  which  is  made  each  month 
whether  energy  has  been  consumed  or  not.  One  system,  or  1-2  per 
cent.,  practically  insists  upon  a  minimum  pajTnent  by  stipulating 
that  all  cooking  must  be  done  electrically  only.  Three  sj-stems,  or 
3-5  per  cent.,  do  not  insist  upon  a  minimum  payment. 

As  to  discounts,  the  policy  varies.  Of  the  85  systems  considered, 
al  svistems,  or  60  per  cent.,  use  one  common  meter  for  all  require- 
ments, and  34  sj'stems,  or  40  per  cent.,  install  separate  meters. 

Of  all  the  systems  investigated  10-6  per  cent,  charge  less  than 
three  cents  per  kilowatt-hour  for  a  monthly  pin-chase  of  100  kw.- 
liours,  6.5-9  per  cent,  less  than  six  cents,  and  only  4-7  per  cent,  adhere 
to  the  customary  charge  of  10  cents  cf  10  years  ago. 

Eiffecl  of  Load  on  Syslem. — One  of  the  other  factors  affecting  the 
electric-cooking  rate  is  the  influence  of  this  load  on  the  feeder  system, 
through  which  the  energy  is  delivered  to  the  consumer.  Wh'le  the 
maximum  demand  for  a  single  range  seems  to  be  between  35  per  cent. 
and  40  jxir  cent,  of  its  connected  loa<l,  the  maximum  demand  for 
groujjs  of  ranges,  as  shown  in  the  first  three  items  of  Table  I.,  does 
not  exceed  15  per  cent.  (14-6  per  cent.)  ef  the  connected  load.  In 
other  words,  the  diversity-factor  is  about  1  to  7,  permitting  the 
installation  of  seven  times  as  many  ranges  on  a  feeder  .system,  as  the 
connected  load  apparently  would  permit.  In  fact,  it  is  even  con- 
sidered safe  (L.  A.  Gale)  to  figure  on  a  ratio  of  1  to  10,  as  the  maxi- 
mum demand  of  the  domestic-cooking  load  does  not  occur  at  the 
time  of  the  station  peak. 

Table  'L-^Jf.ntral-sUUion  lialfn.     Conneclrd  Load,  Maximum  Demand  and 
Diivtrmlt/'f actor  for  Domeelic  Ranges. 


Table  U.—Ccntral-stnlion  Rates.     Connected  Load,   Maximum  Demand 
and  Diversity-factor  for  Large  Kitchens. 


Namo  of 
city  or  country. 

No.  of 
hou.sc- 
holds. 

Connected.'  Maximum 

load,  kw.  1   '*'""''"^' 
kw. 

Diversity. 

factor 
per  cent. 

Halt  Uko  fJity.  Utah  .... 
fJrottt  FttllH.  Mont 

24 
21 
11! 
22 
1 
1 

77        '      11.5 

no           13..'; 
77           i.'f.r, 

2-flt 
0-2         1        2'2» 

I.IO 
12-'i 

\Vorce'<ter.  Macs 

17") 

Knglnnd  

30« 

Similiir  ronditions  exist  for  large  kitchens.  The  two  named  lirst 
in  Tiible  II.,  and  .'iU|)plying  regular  restaurant  service,  furnish  mcds 
lit  all  hoiiPM  of  111'-  day  to  single  persons  or  Hmall  jiarties  at  kIkivI 
notice,  and  therefore,  mutt  have  a  high  maximum  <leman(l  as  well 
III  n  hiKh  divenilyfnelor  (57-8  p(-r  cent.,  or  1  to  1-75).  The  other 
four  kil'hini,  howcviT,  HUp|)ly  meals  only  al  lixed  hours  of  the  day 
to  larKc  Kroup  of  [Mrsons  at  one  time,  and  consequently  Itave  iv 
maximum  demand  and  diverHity-factor(37'7percent.,or  a  1  to  2(i) 
fully  on-'  third  iimalhr  limn  the  other  two.  In  atldition,  therefore, 
it  hhould  be  home  m  mind  tlint  KatlleHliips,  a-i  well  ii:,  the  two  <nter- 
priKes  niimiil,  have  11,. ir  own  \n\\fT  house-t,  which  w  iun  tlie  liilp 
eeiwift  to  work  for  the  |,Mr|io'ie  of  .'alinn,  operate  with  \>  mit  iiKiim 
loa«|  niid,  Ihirefore,  mn  Hupply  liic  .•utire  enoking  energy  wilhoiit 
an  111'  r.  ,.  .    n,  11, t.  capaeily  of  the  plaiits. 

■  kiriK  "  i;i  n  «enen»l  \i-rtn  for  preparing  food,  to  make 
„l.ly  l.v  t'l'i'lvinp  li'-;iV      S-ivf  )!,•  i  mn  ho  done  in 
'"'  i    of  food  are 

""  OH)  an  iin- 

[  "  Ml  llmt  niuy 

(««■  i\y    1m1  ..II    i.|;..!i:.  1.1  Jii,.:.ii(i,iii„i,,  „i,„|,.  |,^    uirioUH  purlieu 
eoveruiK  "jweiul  londilion'.  wo  that  I  hi'  tigiirea  obtium  d  may  bn  UMcd 

•  I  75  kw.  nro  liKht  nnd  lient. 

t  Mnximiim  demnnd  diirliin  nix  xucoamiIvp  (lnv». 


Place  of  installation.    C™"^^^;'^ 

Average 

demand, 

kw. 

Maximum 

demand, 

kw. 

Diversity- 
factor 
percent. 

Engineers"  Club,  Boston .      •   30-0 
Quaker  Cafeteria,  Saora-[ 
mento,  Cal 96-2 

274 
21-2 

:iO-l(t 

40-fiO 

180 

550 

.540 
00-0 

(WO 

60  0 
57-3 

U.S.  Battleship  "  Te.xas  "1 

Officers'  Gallev  120 

45fl' 

Crew.s"  Galley    '       240 

Sieraens-Schuckert     Co..' 

Berlin.  Gennany  !K{ 

North     German     Lloyd. 

Bremen,  Germany    ....        1!)4 

37-.'5 
30-9 

as  a  guide  in  ease  similar  eircumitances  should  arise.  Naturally, 
as  electric  cooking  is  still  in  its  infancy,  as  the  rates  for  electrical 
energy  continuously  change  towards  a  lower  level,  and  as  the  details 
of  the  designs  for  electric-cooking  equipments  have  not  as  yet  at- 
tained the  perfection  M'hich  is  desirable,  hardly  any  cost  records  of 
value  are  in  existence.  Whatever  has  been  reported  is  more  or  less 
incomplete  and  liable  to  lead  to  misunderstandings. 

The  author  gives  energy  consumption  and  cost  of  electric  cooking 
in  a  number  of  cases  in  England,  Germany,  Switzerland  and  the 
United  States. 

Far  more  satisfactory  reports  exist  abotit  large  kitchens.  Re- 
staurant kitchens  (ji  la  carte  service)  range  from  0-95  kw.-hour  to 
1-21  kw.-hours  per  meal.  For  large  kitchens,  feeding  large  groups 
of  persons  at  fixed  hours  varies  from,  0-33  kw.-hour  to  0-43  kw.-hour 
per  meal. 

This  consumption  depends  upon  the  help  being  familiar  with  the 
operation  of  electric  kitchens  and  not  wasting  the  electrical  energy 
Unnecessarily.  That  experienced  help  can  work  more  economically 
is  clearly  demonstrated  by  the  results  of  the  Y.M.C.A.  cafeteria  in 
Table  III.,  as  the  energy  consumed  during  the  first  month  of  operation 
was  fully  14  per  cent,  larger  than  during  the  second  month.  It  is 
interesting  to  note  that  the  Quaker  cafeteria,  in  t>acran\ento,  Cal., 
reports  a  saving  of  $90  per  month  in  the  meat  bill  on  accoimt  of 
less  shrinkage. 

Table  III. — Actual  Energy  Consumption  and  Costs.    Restaurant  kitchens 
serving  meals  all  day. 


Description  of  itont.s 
involved. 


Y.M.C.A.  Cafeteria,  n„„l-.. 

Western  City  1913.  c2foter'a. 

Sacramento, 
Cal.,  1910. 


1st  month      2nd  month 
of  ojx^ration.   of  oixjiution. 


Outimt  of  kitchen  in  meals  per 

month    

Water  heated  by    

Kate  of  electrical  energy  in 

cents  per  kw.-hour    

Total  energy  consumption  in 

kw.  -hou  rs  per  mon  th    

Energy  consumption  in  kw. 

hours  pcrmeal  

Cost  of  each  moal  in  cents 

Saving  in  moat  bill  in  dollars 

per  month  


C.220 
Fuel 


1,904 


0-3fi4 
109 


6.271 
Fuel 


1,904 


0-314 
0-95 


About  20.000 
Eleetricitv 


Not  stated 


Not  stated      Not  stated 


0  023 
121 


SOO-OO 


Reference  ia  made  to  the  results  obtained  at  Romaiio's  restatirant, 
(m  U.S.  battleship  "  Texas,"  and  at  the  Siemens  Sohuokort  Works. 
At  the  latter,  cloctrio  cooking  showed  a  saving  of  12  percent.  o\'er  the 
cost  of  gas. 

Available  data  show,  without  a  doubt,  that  the  art  of  olcetric 
cooking  has  made  considerable  pidgvess,  but  at  the  same  time  gives 
the  impression  that  it  may  require  many  years  before,  with  the 
gradual  reduction  of  the  rates  for  eh^trical  energy,  most  of  the  conk- 
ing, if  not  all,  will  be  done  electrically.  This  assumption.  liowe\er. 
is  erroneous,  and  n-i  the  gas  range  jnactioally  supei-seded  the  coal 
rnngc,  no  will  the  eleelriri  range  mnquor  and  control  the  field  of 
cooking  within  a  comparatively  slmrt  time,  even  though  its  ro.st  of 
operation  )\\iiy  be  Honu-what  higher  for  the  timi'  being  than  the 
cooking  with  ga-i.  As  broad  as  llili  claim  may  appear,  there  are  so 
tunny  na'HMii  for  its  support  that  only  the  most  important  ones  may 
Ihi  enumerated,  as  follows  r-  - 

The  ease  of  litling  electrical  Inal.  im  to  individual  cooking  utehailH 
hm  i-ciulted  in  a  line  of  so-n.-illcd  "dining  rotmt  ware,"  nol'only 
pi-rmitling  tm  jn-epuring  of  light  nu-alu  on  the  dining  room  table, 
i)ut  also  in  the  nurMory  nnd  (he  nick  room.  The  unc>  of  oleetrie 
toaster  H(ovf«,  rolfee  pereolators,  tea  kettles,  dialing  diihes.  milk 
wannei-H,  hot  jilati-s  and  iiimilur  devin^s,  hiix  become  sti  eomlimn  in 
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everyday  lifo  tliflt  nobody  wonld  over  think  of  reluming  to  gas  or 
alcohol  hrated  devices,  as  the  convenience  with  which  the  electric 
utensils  can  be  handled,  and  their  almost  instantaneous  action  by 
far  outweighs  high  cost  of  electrical  energy. 

The  e.i:u-  of  lit  iiig  electrical  heaters  into  a  given  space  is  also  of 
di'i'ided  advantage  in  the  construction  of  electric  ranges.  As  there 
.Mi'e  no  gases  of  combustion,  no  chimney  connect'ons  need  be  pro- 
vided, and  the  space  nccc'sary  in  coal  ranges  for  the  l)\uning  coal 
and  the  ashes  can  cither  be  omitted  entirely  oi-  vitiliscd  for  an  addi- 
tional bake  oven  or  warming  compartment. 

The  absolute  control  of  the  temperature,  which  is  possible,  will 
probable  result  in  a  gradual  revolution  of  the  methods  of  cooking. 
When  using  coal  or  gas  ranges  but  little  attention  is  paid  to  the  actual 
degree  of  heat  in  or  on  the  oven,  becaiise  it  is  almost  onpossible  to 
m.iintain  it  uniforndy.  f'onsef|Ucntly  .-i  great  deal  of  skill  and  time 
is  required  to  watch  the  condition  of  the  food  constantly,  to  stir  it 
and  to  change  the  position  of  the  vessel  continuously,  in  order  to 
obtain  satisfactory  results.  Automatic  electric  ovens  are  now  on 
the  n\arket,  in  which  the  temperature  is  acciu'ately  controlled  and  the 
necessity  of  constant  vigilance  is  removed.  Therefore,  once  the 
temperature  is  known  at  which  a  certain  food  has  to  be  prepared, 
nn  inexperienced  person  can  Impe  to  get  uniformly  good  results 
without  firet  p.assing  through  many  failures  and  wasting  much  good 
materia'. 

The  superior  quality  of  the  food  prepared  in  an  electrics  range  is 
llie  natliral  outcome  of  applying  the  proper  teniperatiu'c,  in  place  of 
excessive  heat,  or  oftentimes  not  sufficient  heat. 

The  s.aving  in  laboiu-  to  the  housewife  ,as  well  as  to  the  cook  in 
large  kitchens  is  materi.al,  although  very  often  it  cannot  be  expri  sscd 
in  dollars  and  cents.  Bne  to  the  possibility  of  maintaining  a  uni- 
form temperature  as  stated  before,  the  continuous  watching  of  the 
food  while  being  cooked  is  unnecessary,  and  the  time  thus  :  aved  e.-in 
lie  devoted  to  other  matteis. 

The  saving  in  food  on  .account  of  the  proper  control  of  the  tem- 
]ier,ature  is  quite  material.  Not  only  is  the  po  sibility  of  spoiling 
food  .altogether  reduced  to  a  minimum,  but  there  is  a  saving  of  ap- 
]iiMximately  1.5  per  cent,  in  the  shrinkage  of  meat.  In  other  words, 
the  pureh.ases  of  meat  can  l)e  reduced  about  15  per  cent,  without 
ri  dueing  the  weight  of  the  meat  serWd. 

The  low  rise  in  temperature  of  the  surroundings,  another  advan- 
tage of  cooking  by  electricity,  is  due  to  the  high  effieimey  of  electric 
equipnunt  concentrating  the  heat  where  it  is  required  and  losing  but 
little  to  the  surroundings.  This  is  not  only  .a  matter  of  comfort,  but 
of  supreme  importance  in  hot  weather,  especially  in  kitchens  with 
limited  space,  as,  for  instance,  in  small  .apartments,  basement  kit- 
chens and  ships.  The  tremendous  advantage  of  electric  over  fuel 
kitchens  in  this  respect  can  be  best  understood  from  tlie  figures  in 
T.ible  IV.  Although  the  electric  equipment  was  not  perfect  the- 
beat  required  by  gas  cooking  was  more  than  double  than  that  neces- 
s.-iry.  for  electric  eooknig.  and  the  entire  excess  was  absorbed  by  the 
snrroimdings. 

Table  IV.--.W/.w//-///rr,H.v  Ihiln.      EfflrHiir//  i.f  FAeclfU-  Cnolhuj.     rViin- 

|i;>rison  of  heat  miits  icquircd  in  gas  andelectrie  cnokinjr. 

Kquiiimiait :    Klectric  range. 


LEGAL  INTELLIGENCF. 


Vond  enf.ke.l. 


Tiipo 


7  lbs.  nf  l)irrul  in  oven  .1 

I  leg  of  nintton,  1  sm.lll! 
niece  i>f  beef,  2  York 
sliiimniddingfi,  1  Large 
rice  iniddinfi,  1  tin 
li.akeii  jioditnns  in 
oven    

.'I  apple  rolls  on  top  of 
r.ingo    j   120 

-  StnVAwv-  jinddings.  1 
rice  piiddiiiK.  1  tin 
leikeil  pnt.iKiM  in 
oven   

7  lbs.  of  brnul.  ft  buns,  1 
pastry 

12  11)3.  of  beef  in  oven   . 


ISO 


1,S0 


Gas.' 


Ap.. 

prox. 

B.T.U. 

12,000 


.fis.aoo 


Tolals 


437    191,000 


■Electric,  t 


Kw.  Approx. 
hrs.l  B.T.U. 


22.  IS.' 


i:5,(i.'^.2 
20.000 


2:!-n   8i,4:!r> 


Heat  saving. 


Approx.'  Per 
H.T.U.  'cent. 


.174     4.1 


:i2.4i; 


:!.S4,<; 
:!:t.20O 


U0.4f).'>|    57 


Other  advantages  of  eUs^tric  cooking  are  increased  cleanliness. 
Improved  sanitary  conditions  and  less  lire  risk,  jvny  of  which  very 
often  give  the  eh^ctric  the  preference  over  fuel  cooking. 

•  I  cubic  ft.  of  gas  contained  altout  700  B.T.U. 

t  The  eiincnt  consumption  was  high,  as  a  ventilator  was  used  to  carry 
olT  llie  excess  of  lient,  as  the  enrrent  con'd  not  be  rejjniiite.l  closely, 


British  Thomson  Houston  Co.  v.  Diiram  (Ltd.) 

The  hearing  of  lliis  imsci  w:is  e(,nclu(le(l  on  Tiiesilny  wbisi  jildiinKiit 
was  delivered  by  Mr.  .In.stJec^  .\sll)ni',v. 

Mr.  BAr.LANi  vNi:.  who  was  cro.sH-(  xaniininl  by  Mr.  Walter,  K.C.  (for 
plaintiffs),  said  tungsten  had  been  known  for  a  great  many  years.  With 
the  exception  of  the  information  given  in  Moissan  he  would  bo  correct  in 
saying  that  it  was  commonly  Icnown  in  the  fonn  of  powder,  that  it  was 
believed  to  be  extremely  intractable  and  that  it  was  believed  to  be  a 
metal  of  great  hardness.  He  did  not  believe  that  drawn  wire  was  easier 
to  make  with  sintivd  filaments.  Ho  thou.ght  it  was  largely  used  because 
the  metal  siii|;ilile  for  .squitable  filaments  was  no  longer  ohlainable  as  it. 
was  made  in  (Jerniany.  Ho  had  had  experience  of  the  lasiinj;  power  of 
lamps,  ("onipaiing  drawn-wire  lain|is  witli  squirted  laiujis  be  found  Ih.st 
the  condition  of  (he  first-named  lauip  was  lliat  llie  drawn-Miie  lilsiuenl 
became  brittle  in  a  few  hours  as  compared  wif  li  the  other. 

Br.  .r.  K.  Strad.  nietallnrKieal  and  consulting  eliemist.  said  the  patent 
in  question  told  him  nothing  beyond  what  bo  finmd  in  Moissan. 

Karlier  in  the  ca.se  defendants  wei-e  ])erniiltcd  to  call  certain  witnesses 
as  they  were  engaj^ed  on  lugent  (ioveninient  work. 

Mr.  .ToHN  RoBT.  Parrv,  foreman  of  .Tames  Brown  &  Co.,  I'reslon, 
wiw  drawers,  descrilied  certain  experiments  in  wii'O  dr.awiufi  in  UIO.'i, 
1907.  He  drew  strel  wii-e  throui^h  a  steel  die, having  dipped  (In-  wiie  in- 
graphite. 

Mr.  .ToHN  flr.STAV  Adolf  Rnonm,  chief  chemist  of  the  Muntz  Metal 
f'o.  from  1903  to  190.5,  gave  evidence  of  dr.awin;;  zine  wiie  at  a  tempera, 
tui-eof  1,50  ('.  to  120°C. 

Mr.  .ToHN  Wadk,  of  Messrs.  K.  &  A.  Smith,  wiix-  drawers,  Cleelc- 
heaton,  also  gave  evidence  for  dcf<"ndonts. 

Mr.  Kbrly,  K.(!.,  summed  up  the  defendants'  case  on  the  ques- 
tiou  of  v.alidity  or  invalidity  .and  said  the  defence  was  three-fold  :  (1) 
the  patent  was  bad  because  the  claim  was  too  wide  ;  (2)  because  it  had 
been  completely  anticipated  ;  and  (3)  in  view  of  the  existing  ljnowled.a,e 
of  the  time  there  was  no  subject  matter.  Existing  Icnowledgo  which 
he  relied  on,  apart  from  general  metal  working  knowledge  was  luiown 
p.arallclofo.smium  which  had  been  shown  to  be  pliable  ;  and  thoSiemen's 
patents  of  1902  and  1904  which  assumed  as  common  Imowled.ge  or  indi- 
cated to  an.V  instructed  peisnn  everything  that  was  indicated  in  plain- 
tiffs' specification.  Ho  also  relied  on  insufHcienc.v.  As  to  his  (loint  that 
the  claim  was  too  wide  coim.scl  contended  that  it  was  purely  a  claim  for 
working  tungsten  hot.  He  could  i)ut  it  that  it  was  for  working  tun,gsten 
coherent  hot,  but  that  made  no  diffci-enco  beca\ise  thei-o  was  i-eally 
nothing  whatever  in  the  suggested  limitation  of  cohcrenc.v.  It  included 
tlie  ordinary  workshop  niethods.  In  ordinary  language  it  told  one  that 
one  liad  to  make  the  tungsten  hot.  Thercfoi-o,  by  implication  it  told  one 
that  the  tungsten  must  bo  got  into  a  form  in  which  it  could  be  worked 
hot.  The  claim  was  too  wide,  as  ho  had  said,  because  it  inchided  the 
working  of  the  tungsten  hot,  and  therefore  it  was  a  claim  to  a  baie  p  in- 
cii)le,  and  a  claim  to  a  bare  principle  was  generally  b.ad.  Then  the  claim 
was  merely  routine :  heating  a  metal  for  operating  on  it  was  an  ordinary 
evcry-day  proceeding  in  a  workshop  .and  had  been  the  ordinarv  method 
of  dealing  witli  metals  since  metals  wei-o  first  dealt  with.   ■ 

On  Tuesday  his  l.ordslii|)  gave  judgment  with  i-egard  to  (hi'  first  p.atent 
of  lOOfi.  He" said  an  admission  had  been  made  which  ivndei-ed  it  unne- 
cessary to  consider  the  question  exeepldn  a  very  narrow  consider.ation. 
and  the  real  question  was  the  validity  of  the  patent,  w.ant  of  novelty, 
want  of  subject  matter  and  insiifliciency  being  alleged  against  it.  The 
sidist.antial  invention,  if  (here  was  one.  m.ade  by  the  patents  was  tho 
I'foduetiou  of  a  wirc-dfiawn  electric  lanq>  lilami'ut  of  tungsten,  but  he 
liad  not  been  content  to  so  limit  the  claim.  The  claim  was  a  wide  one  for 
the  working  of  pure  coherent  tungsten  hot,  .and  was  not  lim'led  to  any 
specific  degree  of  working  to  any  defined  c^nd  provided  the  working  was 
commercial  working  for  commercial  puriioses.  The  description  coherent 
tungsten  included  other  fomis  in  addition  to  that  produced  by  the 
patentees' nrocess.  The  patent  was,  therefore,  bad  for  want  of  subject 
matter,  and  was  invalid.  As  (o  the  second  patent  of  1911  for  improved 
methods  of  wire  drawing,  his  Lordship  said  on  the  objection  of  prior 
user  ho  had  come  to  the  conclusion  that  it  was  impossible  to  escape  the 
e^onseqnences  of  the  usri-  of  Messrs.  Brown  &  Co..  Preston,  which  was 
proved  to  linve  taken  place  in  1905  and  190(i.  That  patent  was  al-n 
invalid,  and  I  he  art  ion  must  he  di.smi.«FCd. 


Breach  of  Mining  Regulations. 

At  Newe.i.stlenpon-Tyno  on  (he  13lli  inst.  Ernest  I^enny.  fireman  of 
Shiinkhousc  Colliery,  was  lined  £5  for  having  failed  to  keep  the  dectri. 
fan  running  at  the  speed  ordered  by  the  maimgi>r.  Other  charges  of 
having  failed  to  nqjeirt  diTangcment  of  machinery  were  elismissed. 

It  was  stated  that  pari  of  lienny's  duty  was  to  visit  the  fan  every  two 
hours,  and  to  report  whether  machinery  was  all  right  or  not.  According 
to  the  hook,  he  had  made  his  ins|)eetions  at  4  a.m.  and  li  a.m.,  and  every- 
thing was  all  right.  Another  fireman,  finding  the  bookin  a  cabin  instead 
of  the  fan  house,  went  at  seven  o'clock  to  the  fan  house  anel  found  that 
I  he  fan  had  been  stopped  since  four  o'clock.  The  safety  of  (he  mine 
depended  upoi\  pnqier  ventilation.  The  niiners  were  to  go  in  at  six 
o'lloek  in  tin-  morning,  .ind  it  was  conceivable  that  if  the  fan  were 
neiderteil  there  niieht  l>e  an  e\plo.sion  and  a  great  los.s  nf  life, 
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Munition  Workei's  Compensation  Case. 

At  Sheffield  County  Court  last  week  Judge  Benson  delivered  his  IP- 
sei-ved  judgment  in  a  case  which  raised  the  question  of  compensation  in 
ease  of  a  mimition  worker  (the  wife  of  Arthur  Eodgers.  a  soldier)  who  died 
.as  the  result  of  an  accident  incurred  while  following  her  emplOvimnt. 

His  Hnnour-saMl  that  tliei-e  wei-e  two  claims  as  to  dcjiendeney  u|inn 
the  wife's  earnings — one  by  the  husband  and  the  other  by  the  live  chil-' 
dren.  In  regard  to  the  husband,  he  had  decided  that  the  man.  who.  was 
in  the  Roval  Fusiliers  and  was  making  a  contribution  from  his  pay  in 
order  to  ensure  the  separation  allowance,  no  dependency  was  estabhshed 
.ind  the  husband's  claim  failed.  The  five  children  were  partially  de- 
(lendent  on  the  wife's  earnings.  The  separation  allowance  received  by 
thewifewas  £1.  7s.  6d.per  week,  while  her  earnings  were  £1.  10s.  7d.,  a 
total  of  £2.  18s  Id.  weekly.  The  maximum  award  available,  after  de- 
ilucting  a  small  sum  already  paid  by  the  respondents,  was  £230.  After 
deducting  2r).s.  army  allowance  to  the  childifn  freuu  the  total  income  of 
£2.  IR---.  ld.,asumremainedof  £1 .13s.  Id.  Of  thissumhisHonourassessed 
£1 .  :5s.  (id.  as  Ix-ing  the  amount  of  the  children's  dependency,  and  made  an 
award  of  £l!».l  to  be  divided  in  proportion  to  the  ages  of  the  dependents. 

Workmen's  Compensation. 

At  the  City  of  Lfmdon  Court  recently,  before  .Tudge  Rentoul,  K.C., 
the  widow  and  mother  of  the  late  Walter  Peamiain.  electrical  engineer. 
of  Acton,  claimed  £300  from  Messrs.  .Johnson  &  Phillips,  as  compensation 
for  the  death  of  their  husband  and  son  respectively.  Coimsel  for  the 
applicants  said  that  the  husband  was  kil  ed  by  coming  into  contact  with 
a  live  wire.  The  firm  had  paid  £300  into  Court,  and  the  widow  and 
mother  had  come  to  an  arrangement  whereby  the  former  was  to  have 
£200  and  the   ,-itter  £100.     Tlie  Judge  now  sanctioned  the  arrangement 
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PARLIAMENTARY  INTELLIGENCE. 


REGISTRATION  OF  NAMES  BILL. 

On  the  Uth  inst.  the  Hou-e  of  Lords  agreed  to  accei>t  the  amendm.ents 
made  in  this  Bill. 

lyird  MiiR  M.\CKE>;zlE,  who  acted  as  chairman  of  the  Select  Com- 
mittee, siad  that  they  did  not  feel  themselves  in  any  way  responsible  for 
the  character  of  theBill  as  returned  from  the  House  of  Commons,  but 
they  ditl  not  wish  to  combat  the  Commons  amendments. 

The  Bill  was  passed  with  some  additional  amendments. 

On  Monday  the  House  of  (Vunmons  agreed  to  tlie  (inal  amendments  of 
the  House  of  l^ords. 


Royal  Assent. — The  Royal  Assent  to  the  following  Acts  of  Parlia- 
ment was  read  on  Dec.  18: — Trading  with  the  Enemy  and  E.\port  of 
I'rohibiled  Goods  Act,  and  the  Local  government  Emergency  Pro. 
vi8ion8  (No.  2)  Act. 


EDUCATIONAL. 

Northampton  Polytechnic  Institute. Last  ."-.uurday  the  ccrtiiicie.s 

find  |iiiz'-  .maid  (I  to  students  of  the  Institute  .vcie  presented  by 
.Mrs,  K.  .Miillin.  iix  Walnisley.  The  I'rin(i|)al,  J)r.  VV'almsloy,  in 
giving  parliciijarn  of  the  work  of  (he  Jn.stitnte,  stated  tliat  during 
the  paHt  year  Ihero  lind  heen  a  diminution  of  38  f)ev  cent,  in  the 
Htiident  hours,  1  he  (llminiitloii  in  the  previoiiK  year  lieiiig  24  |ier  cent. 
Owing  to  t  hp  eiillfor  rconomy  and  the  reprewntalions  of  tlie  London 
County  Council,  the  governing  body  have  decided  that  tlie  Clerken- 
wcllCraftH  .School  Khould  he  eloKcl  at  the  end  of  the  session,  after  a 
moHt  HueccKHdil  lafcr  t'.xlending  over  20  years.  The  arrangements 
for  training  (llHaliJed  soldiers  h<ul  worked  milisfactorily  and  had  re- 
Midled  in  the  relcaHC  of  .ictive  young  men  for  service  with  the  colours. 
Muring  the  past  seKmon  no  Htudent  had  hccn  prewntcti  for  111"  final 
de;>r<e  examination  of  the  University  of  London,  owing  to  students 
111  inililaiy  age  being  refjuired  for  service.  There  had  also  hccn  a 
Kr.-.it  d-creaH'-  in  Ih-  rinmh'T  of  eanduhitcs  jiresenting  theirHclvcu 
.il  (111   City  anil  Cuildn  of  J^jndoii  ctaminations. 

Royal   Technical  College,  Glasgow.    The  govemors,  at   the  rc- 

<|ue"t   of  •eiiaiii  I'uu. ui,  <dfer  priu's,  amounting  to  £70,  for  essays 

on  the  HcHl  .Melhodn  of  Training  and  Km  ploying  in  IndustrleH,  other 

lliiiii  Agrii  nil  lire,  returned  .'vihliers  and  Sailors,  maiinerl  or  olher- 

The  jiriwH  will  he  aw/irded  hy  a  eoinrnitlce  of  the  governors, 

I   1.    v  he  wilhh-ld  In  tli"  event  of  no  essay  of  suflieienl  merit  being 

M  (t     The  ileciHion  of  ih'  eommlllee  on  this  and  all  other 

rtill  he  liiial.      Knjinyii  must    he  wnt   in   l,y  March   I.   lillT', 

i        III  I.I  111.-  Mireetor.  Iho  Royal  Technical  Co"llego,  Glasg,,,v. 

Unlveltity  C.lleg  >  ol  Wales.  -FriendH  of  the  College  huve  uxprosH  cl 

their  iiili'iition  ol  contribnliiig  £((,(1,0  Kl  to  the  liindu,  Hubjoct  to  (heir 

right  to  make  unrh  pro|OHil'i  uh  I  hey  may  (hcni  expedient  to  the 

Coiinill.  either  as   In  Ih"   eiipilaj    or  as  to  the   iiieonie   rhcrefroiil, 

£20,IKH»  will  he  si-l  aside  annually  by  the  Uoiiors  for  lli^s  purjsise  for 

I  he  next  fiv  •  y^-ars. 

Newcastle  School  of  Wireless  Telegraphy.  'I  he  Nhi|K)wners  of 
NiuiiiMtIr  I..1  Tyne  lire  «iib.i  i  fl,io(,'  :LM)'H»  lowardx  Ih"  .■slahlish-nent 
iif  n  Ki'hiiiil  ol  wirelenH  lelegriiphy. 


SPECIFICATIONS  PUBLISHED. 

The  loUowing  abstract  Irom  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewbusn.  ELtis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W.C. 

Wheneuer  the  date  applied  lor  differs  from  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  tormer  is  given  in  brackets  alter  the  title. 
!915  Specifications. 
8.480  Yewe.-;.    Telephone  transmitters  and  trammjssicn.     (9,1.1   IS.) 
11.332  B-ASTi.AN.     Incandescent  electric  lamps  or/and  in- the  ntethod  of  manufacturing 
same,  especially  applicable  to  the  manufacture  of  so-called  half-watt  lamps  or 
£as-filled  glow  lamps. 
15,842  Drucquer.    Electrically  driven  adding  and  listing  machines,  copying  machines 
tyns  writing  machines,  addressing  machines,  or  other  machines  having  keyboards 
15,878  B,T,-H.Cq.     (CE.Co,)     Electric sv.itches. 
15,930  Fery,     Electric  cell?. 

15.985  Wilson.  Shepherd  &  Powell  &  Hanmer  (Ltd.)    Electric  lamp  holders  for 

vehicle  head  lamps. 

15.986  Wilson,  Shepherd  &  Powell  &  Hammer  (Ltd.)     Electrical  connections  for  use 

in  the  electric  lif^hting  of  automobiles. 
16.112  T':ent.     Ohmmcters  and  likeelectricalmeasuringinslruments. 
lb, 1-19  SsELAu  &  Newmam.    Arrangements  for  phoncgraphically  recordin.i;  and  reprc- 

diicingtelephonicmessages,    (5, 12;14.) 
17,302  Welch.     Electric  lamp  holders.    (Cognate  application  6,867,- 16.) 
19i6  Spsci^icatioms. 
139  Smith,  H.    Mictophones  for  use  as  transmittsrs  or  relays  for  telephonic  and 

similar  purposes.    (4,1  16,1     102  067 
425  Taylor,  A.  H,     (Burgess,  H,)  Electrical  heating  apparatus.   (ll.'l/16.)  102,070 
1,596  Berry,  A,  F,     Electric  heat  radiators.     (2  2  16.)     102,077. 
2,615  Railing.  M,  J,,  &  Farthing,   J.   H.     Electric  heating  aonaratus.    (22/2;'16.) 

102,084. 
3,099  Deutsche  Gold-&-Silber-Sckeidsanstalt  vorm  Roessler.    Electrolytic  pro 

duction  of  sodium  perborate.    (1,3,16.)    (Addition  to  3,084, 16.     102,089. 
5.606  Wright,  H.  R,     Electrical  means  for  indicating  or  transmitting  movements. 

(17,4,16.1     102.104, 
6,031  SrEiGER.  E.    Electric  device;  for  automatically  turning  lights  on  and  off.  (28/4;  15.) 

100,365. 
7,009  Short,  A,  H.    Combined  electriclamp  holderand  lamplcck.     (17/5/16.)  102,111. 
10,297  Lamkin,  a,  E.     Devices  for  attachment  to  sparking  plugs  for  automatically 
cleaning  and  cooling  their  sparking  points,  (2I.7;i6.)    (Addition    to  8.470/16.) 
102,128, 
12,160  British  Westinghouse   Electric  &   Mfc.   Co.    Vapour-electric  converters. 
(28  8,15,)     101,3-t6. 
The  invention  provides  a  shield  for  a  large  ancde  which  tends  to  divide  the  arc 
thereto  into  a  number  of  portions,  each  of  said  portions  being  directed  to  a  different 
zone  of  the  anode,  thus  en.^uring  r,  more  uniform  distribution  of  the  load  upon  the 
anode  and  preventingoverheatingof  limited  portions  thereof. 


APPLICATIONS  FOR  PATENTS 

Note. — The  undermentioned  Applications  {except  those  marked  t)  are  not  open  to 
public  inspection  until  alter  acceptance  ol  Complete  Specifications.  Those  marked  '  are 
open  to  inspection  1 2  months  alter  the  dale  attached  to  them,  il  they  ham  not  been  p  ublished 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  ol  commu  mcators 
ol  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed, 

November  18, 1916. 
16,540  HttRST  &  Brush  Elec,  Eng,  Co,     Brush  lifting  and  short-circuiting  device. 
16,542  Colon  A  &  Maitland.    Generating  com  bustive  forces  by  electrolysis  of  water. 
16,563  B,T.-H.  Co.    (G.  E.  Co.)    Wireless  signalling  systems. 
16,5bb  &  16,567  Harrison  &  Creed,  Bille  &  Co.    Producing  perforated  strip  by  elcc. 

impulses. 
16,575  BiaMORE& Curtis.     Pr  '•"*"•■  ""tMo  elec,  lamps. 

•I       ■  .",  1916. 

16,583  Fentou,     Electric  fl.i  .i, 

16,591  Stirk,     Masterswitcii.  motor-reversins  ccntactcr  switches, 

16,600  Nuttali,    Portable  eltw,,.  ,  ..  .. ,  ™ich  lights. 

16.609  B.T.-H.  Co.    (G.E.  Co.)    Spet,d-nii,'.u;aling  mechanism  for  electric  motors. 

16.610  Bergmann  &  iGRANic  Electric  Co.    Electric  sv;itchc;car. 

16.611  Moore.    Overhead  trollies  for  tramways  and  railways. 
16,633  Cashmore,    M=ans  forsignalling  with  electric  lamps, 

November  21,  1916, 
15.636  White.    Electric  lamp  holders.  &c. 
16.641  Lebeter.    Sparking  pluRS. 
16,648  Fletcher  &  S,  Smith  &  Sons.    Sparking  p!ugs. 

16,652  Burns.    Supplying  pov/er  to  electric  trains  without  continucur  ccntluctors, 
16,661  Irvine,     E!ectro:lcs  for  welding. 

November  22,  1916, 

16.695  Crepn.     Electric  signallicp. 

16.696  Morgan.    Tram  rails. 

16.708  Whiteside.     Electric  device  for  stoppinn  railway  trains. 

16,710  Hall.     Pocket  and  suspension  elec'ric  lamp. 

16,731  Farren,  El'-'Ctric  flashliphts,  torches.  &c. 

16.737  Simpson,    Rndiotelegraph  and  telephone  stations. 

16.749  Turner  &  Wilkinson.     Brakes  on  electric  tramcars,  ic. 

16,760  Whitu.    (U,S,  Lislitfc  HjatCorpn.l    Dynamo-clcclricntitchines. 

November  23.  1916. 
16,789  Ainsworth.    Attaching  and  Eccurlng electric  lanii;, 

16.800  RoMAiii.    Ohinmcler. 

16.801  RoMAiN.    Capacity  inelor. 

November  24.  1916, 
16,839  Asw.v.    Trolley  wheel  Ruide. 
16,841  Tammadob.    Attachlni!  circuit  ccnnectlne  wires  on  pcdict  ba'.lfiy,  tc. 

16.850  SUTTBR.      E!CC'.;,L  l-'I'Vlrr,', 

16.855  Lamkin.    D-  Iu.s. 

16.861  Norkel,    Cii  mmutalors. 

16.862  Clprgbt.    ''  'liclcnds. 

16.867  British  Wi ;  :  i     i    '    iric   II  Mfo.  Co.    Dynairoclcctric  mac.'iiros, 

(8/12/IS,  U,E,I 
16,890  Sharkah.    IndlcntlnBlndmoasuiinfimalloleclHccuirrnts. 
16,892  Roosb&Intbrnational  ElkctkicCo.    Tolepl-one  Instruments.. 
16,897  A.    FbAUB"  &   EA3TBRH  Telegraph  Co.    Automatically  rcndcrine  defcefive 

tolojraphaisnalu  uniform  and  storing  them  up  prepnrn'ory  to  transmission, 
November  25,  1916, 
16,907  Bi  APits  ft  flitiTmi  hinuLATBD  ti  Hblsuy  Cadlgs.    Ccnnoctlon  of  electric  cables 


16,908  Bin 
16,931  jAv 
16,91)   W/, 


•LOR.    Attachment  of  electric  lamp!  t5  holders, 
ichanlcal  switch  lor  rfiotllnc  colliery  signal  Indicators. 

:■  1916. 
'  ins  and  apparatur. 
If  Co.    Electric  bello. 
uTv  inlorruptors. 


r')edevicts, 
ll.nc.    (29/ll/I.^U.S,) 
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Eeonoiny.  As  already  stated  the  object  of  the  Technical  Conference 
is  to  prepare  schemes  for  establishing  unity  of  legislation  in  the  Allied 
rountries  regarding  jiatents,  trade  marks  and  kindred  trade  subjects. 

*         *         *         * 

Controlled  The  Minister  of  Munitions  announces  that  he 

Establishments,      has  made  further  orders  under  the  Munitions  of 
War  Acts.'under  which  73  additional  establish- 
ments have  been  declared  controllpd  establishments,  bringing  the 
total  number  of  controlled  establishments  up  to  4,.58.'>. 


COMMERCIAL    TOPICS. 


The  New 
Ministries. 


A  BiJi  was  introduced  into  the  House  of  Commons 
by  the  Home  Secretary  on  Monday  in  order  to 
legalise  the  creation  of  the  New  Ministries  of 
Labour,  Food  and  Sliipping,  and  also  to  provide  for  the  appointment 
of  Uiuler-Secretaries,  &c.  The  Bill  has  been  read  a  .second  time  and 
certain  amendments  are  beiiig  made  in  order  to  make  provision  for 
the  staffing  of  the  Air  Board,  &c. 

The  heads  of  the  Food  and  Shipping  Ministries  (Lord  Dcvonpcrt  ard 
Sir  Joseph  Maclay)  are  to  be  termed  '  Controllers,"'  and  are  to  have 
powers  of  an  exceptional  cliaractcr.  The  ottircs  of  Focd  Controller  and 
Shipping  Controller  ar.d  the  Ministries  of  Focd  and  Shipping  are  to  ceate 
to  exist  on  the  termination  of  a  period  of  12  months  after  the  conclusion 
of  the  war,  or  such  earlier  date  as  may  be  fixed  by  Order  in  Council.  The 
Bill  also  suspends  the  limitation  on  the  number  of  Parliamentary  Under- 
Secretaries  of  State,  but  any  Parliamentary  Secretaries  appointed  under 
it  shall  hold  office  only  during  the  continuance  of  the  war  ar.d  a  jericd  of 
six  months  thereaftrr. 


The  Ministry 
of  Labour. 


Unlike  the  Ministries  of  Food  and  Shipping, 
the  new  Ministry  of  Labour  is  intended  to  be 
permanent.  It  is  to  take  over  the  powers  of 
tl;e  Eoard  of  Trade  for  dealing  with  labour  questions  under  the  heads 
of  conciliation,  labour  exchanges,  trade  hoards,  unemployment 
insurance  and  the  preservation  of  industrial  peace  under  the  Muni- 
lions  (if  War  Act.  It  will  be  seen  that  most  of  the  work  to  bo  under- 
taken by  the  three  new  Ministers  has  hitherto  been  in  charge  of  the 
Boaid  of  Trade,  and  we  venture  (o  think  it  an  opportune  time  to 
reorganise  the  whole  of  the  duties  of  that  unwieldy  and  overworked 
department. 


Ministry  of 
Commerce. 


'I he  iiresent  partial  reorganisation  of  the  Board 
of  Trade  should  be  followed  by  an  inquu-y  into 
the  constitution  and  work  of  the  Board.  No 
time  shoulil  be  lost  in  the  creation  of  a  Ministry  of  Commerce,  for, 
altliough  it  may  not  be  able  to  perform  much  useful  work  at  present, 
time  is  required  for  the  organisation  of  the  Ministry,  the  engagement 
of  a  suitable  staiT,  the  determination  of  a  policy,  &c.,  and  it  would  be 
well  to  have  these  things  arranged  bef<;re  the  conclusion  of  the  war.  Wo 
are  glad  to  see  that  the  Chambfrs  of  Commerce  and  other  repre- 
sentative organisations. of  the  commercial  and  tradiiig  sections  of 
the  ])ublic  are  determined  upon  having  a  Minister  of  Commerce.  This 
is  evident  from  the  frequency  with  which  resolutions  on  t  his  subject  arc 
l)asscd  by  these  bodies.  In  some  cases  special  committees  have  also 
been  api)ointcd  to  consider  questions  of  trade  after  the  war,  and  only 
last  week  the  Ncwca8tle-on-T\iie  Chamber  passed  a  comprehensive 
rcscjlution  asking  for,  among  other  things,'the  apj  ouitmcnt  of  a  Min- 
ister of  Comn'crco  and  other  reforms. 

»         »         »         * 

.,,.  ,_  ,  .  .At  Paris  en  the  l:5lh  inst.  the  o):ening  sitting 
Allies  lecnnicai  j^^,^  ^^i.^^.^  ^j  ,,jp  (.^,„(.,.,j|  Technical  Conference 
tonierence.  ^^j  ,,,p  ^„jpg    ,1,^  formation  of  which  was  de- 

cided ujjon  at  the  Allies'- Kconomic  Conference  in  .lui'c  last.     Tlie 
Conference  was  presided  over  by  M.  Clemeiitel,  Mijiir-ler  of  National 


The  British  Con- 
sular Services. 


From  time  to  time  we  have  liad  occasion  to  call 
attention  to  the  necessity  for  reforms  of  certain 
departments  of  the  public  service  and  parti- 
cularly of  our  Consular  Service.  We  are  glad,  therefore,  that  the 
special  committee,  which  was  appointed  some  time  ago  by  the 
Executive  Council  of  the  Association  of  Chambers  of  Commerce, 
has  issued  its  report  and  recommendations  on  this  important  matter. 
The  opinion  is  expressed  that  what  is  now  required  is  that  every 
British  Consulate  should  be  an  "  outjiost  of  the  Empire,"  to  which 
British  subjects  may  turn  for  assistance  and  from  which  a  keen  look- 
out should  be  kept  by  competent  officials  for  opportunities  of  ex- 
tending British  commerce.     It  is,  therefore,  recommended  :— 

(n)  That  cverv'  paid  British  Consular  officer  should  bo  not  only  a 
British  subject,  "as  is  the  condition  at  present,  but  he  should  bo  also  of 
British  birth  and  descent.  No  officer  should  be  retained  in  the  Service 
who  is  marric  d  to  a  person  of  enemy  origin. 

(b)  That  the  same  conditions  should  apply,  as  a  general  rule,  in  the 
c?se  of  every  unpaid  British  Consular  officer.  If  in  exceptional  cases 
any  impaid  officer  appointed  to  such  a  position  should  not  be  of  British 
birth  and  descent,  then  such  officer  should  be  placed  under  the  direct 
control  and  frequent  su]3ervision  of  a  superior  officer  of  British  birth  and 
descent. 

(c)  That  in  the  future  imdcr  no  circmnstances  whatevei;  should  any 
subject  {including  anyone  who  has  become  naturalised)  of  a  Power  now 
at  war  with  thiseouiitry  be  appointed  to  any  position  in  the  Consular 
Service. 

The  committee  imderstands  that  over  40  per  cent,  of  the  imsalaricd 
British  Consular  officers  before  the  war  were  foreigners.  In  Jime  1916, 
out  of  a  total  of  831  officers,  286  paid  officers  were  British  subjects  and 
305  who  wore  imnaid.  but  ponnitted  to  trade,  wei-e  also  British  subjects, 
while  240  unpaid  (but  pennittcd  to  trade)  were  foreigners.  Before  the 
war,  in  Gei-many  alone,  out  of  37  unsalaried  officers,  29  were  of  German 
nationality.  Such  a  condition  of  affairs  cannot  be  too  strongly  ccn- 
demmd.  and  the  committee  has  come  to  the  conclusion  that  the  interests 
1  commerce  cannot  be  effectively  looked  after  by  any 
^  are  not  whollv  direoted  to  the  expansion  and  pro- 


of Brit  isli  tiadr 


official  ' 
motion 
"The  ( 
would  h 
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r  S.i  i  ice  should  be  divM.  d  nitn  tun  brnnclies.  The  first 
nil  li:itive,  and  the  oiiiiri  ^^..|l|.l  mrln.ir  among  his  duties 
iiin,,  ,,i  the  Merchant  SIiimmhi;^  Ad-.  :4iving  advice  and 
British  subjects  trading  ip.  i.M.liim  in.  or  visiting  the 
district,  the  ndicf  and  nqjatriation  of  .1  -ti.  .  .1  lliii  ,^ll  Mili/.ts.  andtle 
work  of  a  Registrar  in  rcsjicct  of  Imlli-.  .Iraili-  ami  in.ii  naues.  The 
second  branch  would  funiish  reports  (with  statistics)  ..f  tin-  tia.le  of  each 
district,  and  lists  for  the  Board  of  Trade  of  pi)ssi\)lc  buyers  nf  British 
goods,  and  of  inanufaclnnis.  would  leplv  to  inquiries  addn\'-scd  by  the 
Boaitl  of  Trade  and  In'  I'l  i'  :-h  subjects,  and  cany  out  such  other  duties 
as  leav  be  consiclcii-il  u  <■  -an  in  the  intciest  of  trade  and  ccmmcrce. 
To  im Drove  the  adniini-n  ii  i\e  -.  iviie  it  is  n-ccniniended  that  a  t"'onsular 
career' should  be  iiMulered  moix>  attractive  to  yoimg  men,  that  the  Sec- 
rctari-  of  State  should  have  more  ;)Owcr  in  the  direction  of  calling  upon 
Consular  officers  whose  cncrfry  and  initiative  aie  no  lender  what  they 
were  to  retire  on  a  ))cusion,  that  more  adequate  provision  should  be  made 
for  the  clerical  stall  at  flonsular  posts,  and  that  a  regular  system  of  Con- 
sular inspectors  should  be  constituted. 

With  regard  to  the  commercial  branch  the  committee  is  of  opinion 
th.-.t  apart  from  the  existing  commercial  attachc-s  whose  activities  cover 
wide  areas,  a  new  class  of  officer  should  he  civated  who  might  bo  called 
commercial  intelligence  officers.  These  offict>rs  should  take  over  many 
of.  the  duties  relating  to  trade  and  ccmmcrce  now  assigned  to  Consular 
officers  and  should  devote  themselves  to  the  work  of  developing  and 
expanding  British  trade  and  commerce.  They  should  be  appointed  to 
even-  imjiortant  commercial  centie  and  should  be  stationed  at  the  Con- 
sulates. In  view  of  the  intemational  status  of  Consulates  and  Consuls 
it  seems  necessan,-  that  they  should  remain  at  least  under  the  nrminal 
control  of  the  Forei}>n  (lifice.  A  chief  ctmm.cicial  intelligence  officer 
should  be  appointed  to  each  countiv.  and  he  should  receive  tegular  le. 
ports  frrm  the  officers  under  him  and  frcm  these  ]mpaie  special  leports 
at  least  once  a  quarter  dealing  with  the  tiade  of  the  whole  countiy  m 
which  he  is  stationed,  or,  wlieie  necessan.  of  a  laige  nica  of  a  country. 
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Special  information  secured  by  these  officers  should  be  made  available 
immediatel)-  on  its  receipt  to  commercial  bodies  and  firms  in  tliis  comitiy 
through  the  present  channel  of  communication — the  Commercial  In- 
telligence Department  of  the  Board  of  Trade  or  through  the  proposed 
Ministry  of  Commerce  when  formed.  Commercial  intelligence  officers 
should  1)0  paid  a  salary  sufficient  to  keep  the  position  attractive  to  men 
of  the  most  suitable  class.  Allowances  should  be  fixed  for  diffei-cnt 
countries  and  tov.nstomcet  the  varx-mgcostof  lirins  and  travellirs,  Ac. 
In  a  report  by  the  Federat.on  of  British  Induatr'c;;  on  the 
Consular  Service,  the  following  recommendations  are  made  : — 

That  all  the  activities  undertaken  by  the  Government  for  the  pro- 
motion of  British  trade  in  foreign  countries  shoidd  be  concentrated  in  a, 
single  department,  viz.,  the  Foieign  Otfifc.  Its  commercial  duties  should 
include  (a)  the  direction  of  all  services  abroad  ;  (4)  the  collection  and 
distribution  of  all  industrial,  financial  and  commercial  information 
relating  to  foreign  countries  ;  (c)  the  prompt  and  vigorous  support  of 
all  British  efforts  to  secure  contracts,  concessions,  or  orders  :  (rf)  advice 
to  the  department  in  charge  of  industrial  and  commercial  affairs  on  all 
questions  in  the  United  Kingdom  which  may  affect  foreign  trade:  (<) 
advice  to  the  Government  as  to  the  conditions  on  which  they  should 
permit  the  issue  of  foreign  loans  in  the  United  Kingdom. 

That  really  efficient  machinery  should  be  established  to  co-oidinale 
th?  work  of  the  Foreign  Office  and  of  the  department  in  charge  of  indus- 
trial aijd  commercial  affairs. 

That  the  Foreign  Office  and  foreign  services  shouhl  be  re-organised  on 
the  following  lines  :  The  establishment  of  a  large  commercial  branch  of 
the  Forelsrn  Office,  with  extra  staff  and  accommodation  ;  increase  <i£ 
staff  in  the  Diplomatic  Service  to  enable  sufficient  time  to  be  devoted 
to  the  .study  of  industrial  and  commercial  questions. 

The  Commercial  .Attache  Service  should  be  replaced  by  the  appoint- 
ment of  officers  of  high  rank,  to  be  known  as  Commercial  Counsellors,  lo 
each  Emba.ssy  or  Legation,  to  be  in  sole  charg,-;  (under  the  Minist(  r  or 
Amba.ssador)  of  all  commercial  work  in  the  country. 

The  Commercial  work  of  the  Consular  Service  to  be  subject  to  Ihc 
direction  of  the  Commercial  Counsellors. 

In  all  sexTices  onlj-  natural  born  Briti.'-h  subjects  to  be  eligible  for 
appointment  to  any  ]x)St,  jmid  or  unpaid. 

The  intro<luction  of  a  small  number  of  men  with  practie.il  business 
experience  especially  into  the  Commercial  Branch  of  the  Foreign  Office 
and  the  Commercial  Counsellor  Service. 

The  establishment  of  a  definite  and  high  standard  of  efficiency  which 
mu.<<t  be  reached  by  all  officers  at  different  stages  of  their  career.  Tliis 
standard  to  be  ailministcr.'d  by  a  Promotion  BoartI  with  power  to  post- 
|Kine  the  promotion  <if  any  officer  who  <lecs  not  reach  tlic  standard,  to 
demand  (lie  resignation  of  any  officer  who  falls  far  short  of  it,  and  to 
grant  a  pension  commensurate  with  past  services  to  any  officer  whose 
re»ti(fnati«in  in  demande<l. 

A  laffje  number  of  technical  and  commercial  experts  should  be  selected 
and  Hent,  when  required,  to  investigate  and  report  upon  industrial  and 
lommerclal  conditions  and  opportunities  in  particular  countries  and 
particular  markets. 

Ample  funds  should  bo  provided  to  enable  the  best  poi^sible  advice  to 
be  obtained,  and  Uie  investigations  shovild  be  made  with  sufficient  fre- 
quency and  thoroughness. 


FOREIGN  GOODS  (duty  paid  and  free). 

CafcH/te .-Unenumerated,  £379.  Melbourne:  Unenumerated,  £425.  tope  tcun: 
Elec.  lamDS,  494  n.o.;  unenumerated.  £44.  Paris:  Unenumerated,  £135.  Buenos 
Ayres:  Unenumerated,  £161.  Amslerdam:  Unenumerated.  £1,308.  Boulogne:  Un- 
enumerated, £10.  Dieppe:  Unenumerated.  £53.  Sydney:  Unenumerated,  £13. 
Batwia:  Unenumerated.  £35.  Durban:  Unenumerated,  £23.  Nagasaki:  Unenumer- 
ated, £182.     Trfport :  Unenumerated.  £270. 

Note. — The  large  number  of  items  in  these  official  returns  under  the 
misleading  heading  "unenumerated"  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 


from  h 


.  HIKI,  t'j  !)■ 
IMPORTS. 


Uner, umirratM.  tVOa,     /'i 


Unenumerated.  t5l(j. 

EXPORTS. 


inery.  £3,231  ;  cir!:cn  cnndlPS. 
. i-.numer.iled, £10.958,  Wo/torf.- 
i-.rnumer.iled.  £1.832.  France: 
Unsnumornted,  £864.    Norway: 


■,,„;:vii  Hoy: 
3.730  ti.o,; 


BUSINESS  NOTICES. 

Dr.  F.  Mollwo  Perkin,  Ph.D.,  F.I.C.,  F.C.S.,  has  removed  to  Albion 
Hou5e,  59.  New  Oxford-street,  London,W.C.  (telephone  No.,  "Museum 
2854)."  Dr.  Perkin's  analytical  and  technical  work  will  be  con- 
ducted, as  hitherto,  at  his  laboratories,  Sudbury,  near  Harrow 
(telcijhone  No.,  "  Wembley  108"). 

The  old-established  firms  of  Ratcliff  k  Co.  and  Ridout  &  Co.  are 
uniting  under  the  style  of  Ridout  &  Ratcliff  (Ltd.).  and  will  carry  on 
business  as  electrical  engineers  at  42,  Upper  Baker-street,  W.,  for  the 
duration  of  the  war,  but  they  have  made  aiTangoments  to  remove  to 
larger  and  more  convenient  offices  in  the  West  End  on  the  coneliisiou 
of  peace. 

Owing  to  difficulty  in  obtaining  .supplies,  the  Wandsworth  Elec- 
trical Mfg.  Co.  (Ltd.),  Birmingham,  and  Mr.  T.  A.  Nunwick,  of  4. 
(,'arr- street,  Manchester,  have  agreed  to  dissolve  the  existing  arrange- 
ment between  tliem  as  from  the  ."ilst  inst.,  when  Mr.  Nunwick  will 
cease  to  represent  the  companj-  as  agent  in  Lancashire  and  Yorkshire. 

Wn\.  Wliitworth  Oldham  and  Thos.  Bennison  (trading  as  W.  W. 
Oldham  &  Co.),  electrical  engineers,  7,  Market-street,  Hyde,  have 
dissolved  partnership.  Debts  by  Mr.  Oldham,  who  continues  busi- 
ness on  his  cfwa  account  at  7,  Market-street,  Hyde.  Mr.  Bennison 
will  also  carry  <  u  bns'ncss  on  his  own  account,  and  in  his  omi  iiaiiit'. 

BANKRUPTCIES,    &c. 

The  first  meeting  of  creditors  of  Edwd.  W.  B.  Wright,  electro- 
therapeutic  expert,  formerly  of  133,  Oxford-street,  London,  W.,  will 
take  place  on  Dec.  22,  at  14,  Bedford-row,  London,  W.C.,  and  the 
])ubiic  examination  on  din.  16,  at  the  Court  House,  Half-acre, 
Brentford. 

An  application  for  the  discharge  of  .Tamos  Rcid  Wliitehouse. 
managing  director  of  an  electrical  company,  4."$,  St.  Andrew-'s-rd.. 
Golder's  Green,  London.  N.,  will  be  heard  at  the  Court  House.  Barnct, 
on  .Ian.  2.'5. 

Claims  against  th"  Electro-Flex  Steel  Co.  (Ltd.)  are'lo  lie  sent  bv 
.bin.  31  lo  Mr.  P..  A.  Fitzgerald.  S2.  CollingwoOd-bldgs..  .\ew<.astle- 
on-TxHii'. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Barnes.  -The  Council  will  l.ikr  lip  .-1  loan  of  Cl.tKM)  at  4}  per  <'ent 
for  cable  oxtonsion,  tlie  inoiuy  lo  be  repayable  in  live  (|iiarlerly 
instalmentR. 

London  County  Council,— On  Tuesday  sanction  was  given  to 
h'ulbinii  liovoiigh  Council  to  borrow  a  sum  not  exceeding  i;il.lt(H) 
for  electricity  supply  piirpospK.  The  amount  inilndes  tlD.ntlO  fur 
boilers  and  t'lllO  for  temiiorarv  buildings. 

Sheineld.  At  Ibe  last  meeting  the  Council  went  into  comniillce 
to  consider  the  promotion  of  a  Kill  in  the  next  spsslon  of  I'arliiiiiicnl. 
ami  pas.sed  a  resolidion,  which  was  .subsequently  eonlirnicd  in  opni 
Council,  in  favour  of  (be  promotion. 

The  object  of  the  Bill  is  to  obtain  powers  for  the  election  of  n  new 
electricity  generating  station  and  for  the  extension  of  the  city  by  inclu- 
ding the  proposed  site,  and  ii  small  iiilciA-ening  strip  of  |iii)perly  now  in 
llie  lioroughof  llolherlnini. 

Aid.  Stvring,  who  proposed  the  ifsolutlon,  gave  figures  to  ihow  the 
.,<rowtli  of' the  electricity  imdertaUiiig.  In  the  first  year  (IHUS)  llieoul- 
I'lnt  was  1(78  OOOunitH.  and  the  I'stinialed  output  this  year  was  IL'O.OtlO.dtW 
inits.  The  plant,  when  ac<|iiired.  was  2.;!tH»  kw.,"  but  now  they  had 
.'■|S,.1tM)  kw.  and  in  Mnreh.  li)17.  they  would  have  at  their  thi'ce  stations 
tiH.tKK)  kw.,  the  safe  riinniiiK  load  of  wliich  was  'IS.nOO  kw.  Thi>  eiis- 
toinerH  now  connected  and  ap]ilyinK  for  power  ivjiresentcd  a  total  of 
1:15,1111!)  kw..  jdth  a  maxinium  liuid  of  (H.728  kw..  which  showed  how 
nei'<'»4ary  exWBui'nis  wi-H'.  Thi.i'C  wen-  insuperable  obji'ctions  to  the 
I'vlcnHioii  of  the  present  stilt  ion.  One  was  the  KiTnt  didieiilly  of  jjetlin); 
coal  tbrouKh.  '.IMie  eoiisiiiiipl  ion  was  KM),I)01»  tons  per  ainumi.  and  then- 
wasimly  one  railway,  over  which  the  (las  <!oinpany  also  had  (o  irct  lai(<e 
mpplicH,     The  water  t-upply  wna  alreiidy  eomplelcly  used,  anil  at  their 


THE  ELECTRICIAN,  DECEMBER  22,  191G. 


401 


pi'opospd  new  site  tlioy  would  be  able  to  draw  wator  produced  by  severa 
additional  streams.  The  cost  of  transmission  from  tlie  present  station 
and  the  loss  of  current  on  the  tliree  miles  from  there  to  the  east  end, 
would  bo  very  serious.  The  cable  recently  laid  was  already  loaded. 
The  new  site  (some  35  acres)  was  already  in  the  hands  of  the 
Corporation  ;  it  would  provide  sufficient  accommodation  for  many 
years  to  come.  The  dema-id  for  electric  power  was  vory  great  and  w  uld 
increase,  especially  through  the  growing  adoption  of  electricty  for  steel 
melting.  There  were  already  20  furnaces  connected,  and  16  waiting  to 
be  connected.  The  steel  producing  capacity  of  the  total  number  would 
be  100,000  tons  per  annum.  Electric  melting  had  now  become  an  estab- 
lished method,  and  if  Sheffield  was  to  maintain  its  position  as  a  steel 
producing  centre  it  must  have  an  abundant  supply  of  electric  current.  It 
was  not  intended  to  proceed  with  the  new  scheme  all  at  once,  but  only  as 
the  demand  necessitated.  Tlie  first  s(vtion  wo\ild  cost  £500.000,  and 
the  ultimate  outlay  would  exceed  1 1.500,000.  The  Government  had  been 
approached  and  it  was  exiiected  tliat  they  would  help.  The  present 
position  was  that  the  demand  was  in  excess  of  the  capacity.  It  would 
require  two  years  to  give  a  supply  from  the  new  station. 

It  was  decided  to  hold  a  iiublie  meetins  for  the  iiurnose  of  considering 
the  Bill. 

GENERAL. 

Alleged  Preferential  Method  of  Charging.— Sunderland  Electricity 
and  Lightiiig  Committee  reconnncnd  the  Council  to  contribute  £50 
towards  the  cost  of  the  action  brought  against  the  Hackney  (London) 
Borough  Council  by  the  Gas  Light  &  Coke  Co.  to  restrain  them  irom 
employing  an  alleged  preferential  methocl  of  charging  for  the  supply 
of  electricity. 

Barrow-in-Furness, — Aid.  .'-'mith  ha.s  been  elected  chairman  and 
Councillor  VVadhen  vice-chairman  of  the  Electricity  Committee. 

Mr.  E.  Williams,  who,  prior  to  being  called  iip  for  active  service,  was 
for  many  years  engaged  as  a  jointer  in  the  mains  department,  has  been 
awarded  the  Military  Cross. 

Cahirciveen, — A  recent  public  meeting  of  rate-payers  urged  the 
Council  to  adopt  an  electric  lighting  scheme. 

Chesterfield. — The  salary  of  the  assistant  borough  electrical  en- 
gineer (Mr.  E.  P.  Austin)  lias  been  increased  from  £220  to  £2.50  per 
annum. 

Coke  Fuel  for  Power  Stations.— The  Highways  Committee  of  the 
London  County  Council  have  placed  an  orcler  for  eight  coke-burning 
mechanical  stokers  for  use  at  the  Creenwich  station. 

The  Committee  estimate  that  the  first  sets  of  stokers  will,  if  worked 
to  their  full  capacity,  consume  100  tons  of  coke  per  24  hours,  and  having 
regard  to  the  relatively  high  cost  of  coal,  as  well  as  the  relatively  greater 
degree  of  efficiency  attainable  in  burning  coke,  even*  effort  will  be  made  to 
use  the  new  stokers  to  their  fullest  capacity. 

Croydon. — The  Council  has  adopted,  recommendations  of  the  E'xc- 
tiicity  Committee  as  to  methods  of  charging  for  current. 

All  power  consumers,  whether  using  a  time  switch  or  not,  who  take 
less  than  2,400  miits  a  year,  will  be  charged  for  the  first  600  units  con- 
sumed 2Jd.  a  unit,  and  for  all  excess  units  Id.  a  unit :  all  time  switches 
will  bo  removed  where  a  consumption  of  at  least  2,400  imits  during  the 
year  is  not  guaranteed.  Li  this  way,  the  ('ommitteo  exi^lains,  a  large 
number  of  time  switches  will  bo  rendered  available  to  meet  the  require- 
ments of  large  consumers  for  some  time  to  come,  and  the  work  of  the 
d<>partmentin  setting  and  checking  time  switches  will  be  lai-gely  reduced- 

Electric  Supply  Committees  and  their  Work.—  At  the  meeting  of 

\\  igan  (_'(ir|xiial  ion  last  wci-k  a  member  of  the  Klectricity  Committee 
made  a  protest  against  the  amount  of  work  imposed  upon  the 
Committee  and  the  length  of  time  required  to  go  through  the  average 
agenda  of  the  Committee. 

Mr.  F\i;i;  snid  (lie  r-niedi'  was  for  the  Committee  to  cea  r  tn-ins;  to 
niaiiMgc   llir  .Irriririiv^   -i:itiori.     Leave  that  to  tlir  rl.'ct  rn-.il  crimH.  !•,■, 

and  let  lli-  <"' n.it.r  ,, ,,;,!>■  itself  to  directing  the  iioli,-;- ,.|  tlic  un.lrr- 

taking.  He  eoiii.l  uiidersland  that  during  the  last  12  muutlis  tliere  hiui 
been  legitimate  excuse  for  a  remarkable  nmnber  of  mceting.s,  but  in 
future  ho  hoped  the  Committee  would  allow  the  manager  (Mr.  R.  Owen) 
to  manage  the  electricity  works. 

In  reidy,  the  chairman  of  tho  Committeo  (Aid.  Gbimsuaw)  said  no 
member  of  the  Council  could  go  through  those  minutes  intelligently  and 
make  himself  conversant  with  the  amount  of  work  done  by  the  Com- 
inittco,  and  what  was  im]  lied  by  the  resolutions  passed,  the  reports  and 
the  specifications  set  out,  without  feeling  surprised  that  they  had  got 
through  so  much  business  by  ll.:!0  the  same  night.  At  the  outset  of 
the  meeting  to  which  allusion  had  been  made  he  told  the  Committee  there 
was  a  larae  amount  of  business  to  be  transacted,  and  he  asked  them  to 
get  through  it,  as  quickly  as  possible  :  but  there  was  a  dis;iosit;on  to  let 
cvcuy  man  have  his  say  upon  every  matter,  upon  evcr>'  sentence,  or 
nearly  upon  c'very  word  that  camo  befoi-e  the  (tomniittee.  and  if  thoy  did 
not  do  it  thiy  thought  the  public  outside  would  consider  at  that  juncture 
that  tlvy  were  not,  doing  that-  which  was  (vxpocted  of  them.  Tliere  was 
a  great  deal  in  what  Councillor  Farr  said.  The  Conimitti  e  had  had  to 
Tuanage  the  (d<H^tricity  station,  although  he  did  not  say  they  had  any 
right  to  do  so,  but  they  had  had  to  tiy  and  safeguard  the  interesls  of  the 
tomi.  He  had  ain'ady  told  the  new  engineer  that,  having  studied  the 
circumHtances,  h('  must  say  what  his  policy  was,  and  must  sti<rk  to  it 
irtP.sppctivo  of  what  any  membei  of  ilv  Com  mil  lee  might  say  or  do. 


Fort  William.— The  Council  have  accepted  the  offer  of  the  Fort 
William  Electric  Lighting  Co.  to  allow  a  rebate  of  10  per  cent,  off 
the  |iublic  lighting  account. 

Lowestoft. — Last  week  the  Council  decided,  on  the  recommenda- 
tion of  the  Electric  Lighting  Committee,  to  amalgamate  the  Tram- 
ways and  Electric  Lighting  Committees  under  the  title  of  the  Electric 
Works  Committee. 

Malvern. — The  Council  has  failed  to  obtain  sanction  to  tho  laying 
of  an  electric  sup|)ly  cable  to  West  Malvern  at  a  cost  of  £2,400. 

Municipal  Development  Scheme. — -At  last  week's  meeting  of 
Sheffield  Coiporation  (_'ouncillor  Warlow  moved  that  a  special  com- 
mittee be  a]]|)ointedto  consider  and  report  what  stejjs  (if  any)  shotild 
be  taken  to  form  and  control  an  industrial  development  de])artinent 
of  the  Council. 

Councillor  Warlow  said  tho  committee  ought  to  be  a  committee  of 
inquiry  to  see  whether  it  was  feasible  to  form  a  development  committee 
to  consider  subjects  of  vital  interest  to  the  city.  During  his  term  of 
office  as  Li. Ill  \I;i>im.  he  had  several  times  to  invite  members  of  the 
Council,  till-  I'liiln  Company,  the  Chamber  of  Commerce  and  leaders 
of  tho  trade  union  iiiosoment,  to  discuss  matters  which  required  imme- 
diate and  prompt  attention.  He  was  impressed  with  tho  value  of  co- 
operation of  associations  outside  the  Corporation,  and  he  was  afterwards 
spoken  to  about  the  need  for  a  committee  for  dealing  with  the  industrial 
development  of  the  city.  The  question  of  development  would  become 
more  acute  after  the  war  than  it  had  beeii  in  the  past,  and  they  required 
for  its  solution  not  only  the  wisdom  and  energy  shown  by  members  of 
that  Council,  but  the  benefit  of  the  advice  which  could  be  given  to  them 
by  men  who  were  accustomed  to  deal  with  large  affairs  and  also  the 
advantage  of  the  experience  of  the  leaders  of  the  trade  unions. 

('ol.  Hughes  said  they  would  have  to  consider  the  subject  with  very 
broad  views  and  to  free  themselves  absolutely  from  prejudices,  whether 
they  were  caused  by  fear  of  the  cost  or  by  some  other  reason.  It  was 
time  that  the  biggest  city  of  Yorkshire,  with  all  the  world  for  its  market, 
woke  up  to  find  what  the  position  really  was  and  what  were  its  drawbacks. 
Sheffield  was  handicapped  badly  by  the  configuration  of  the  cUy.  During 
the  past  two  years  they  had  been  developing  to  an  extent  that  they  could 
not  have  expected  to  attain  in  10  or  15  years.  Practically  all  the  avail- 
able sites  for  big  works  were  in  a  small  area.  The  larger  works  were  not 
coming  to  Sheffield  unless  a  proper  and  adequate  area  could  be  foiuid  for 
them.  For  a  large  undertaking  150  acres  were  not  too  much,  and  he 
knew  that  at  one  time  one  finn  would  have  paid  £5,000  or  £6,000  per 
acre  if  the  land  could  have  been  got.  The  cost  of  the  land  was  nothing 
compared  with  the  railway  facilities.  If  they  were  not  careful  they 
would  have  the  development  going  to  Rotherham  when  it  ought  to  be 
retained  for  Sheffield. 

Councillor  Ijcdingham  contended  that  the  reason  why  the  big  industrial 
concerns  were  keeping  away  from  Sheffield  was  because  the  rates  were 
too  high.  If  tho  rates  were  exri--iM-.  ninuufacturers  could  not  be  in  a 
position  to  give  their  workers  u I  wai;'  -.  iheap  houses  and  gardens. 

After  some  discussion  the  resolution  v.as  carried. 

Nuneaton. — Permission  has  been  given  to  the  electric  supply  de- 
partment to  erect  poles  in  Tuttle  Hill  and  Camp  Hill -road  for  an 
overhead  transmission  line. 

Rochdale.— Councillor  Walker,  Chairman  of  the  Cas  and  Elec- 
tricity Committee,  explained  to  the  Council  last  week  that  the 
reason  for  the  intermittent  supply  of  electricity  since  January  last 
had  b'-'ii  ^rileh-  the  unsatisfactory  w'orking  of  ,tJie  chain-grate  stokers, 
con.  Mill  III  II jH  1(1  the  low  draught  available. 

Ill  ilii.r  ,11,  iiiiisfi",i-s  they  hiid  undoubtedly  been  trying  to  meet  too 
hcavv  a  ji'iii  mi  ili-  lalion.  Tho  eflcct  had  been  to  reduce  very  con- 
siderably III  iMinr  1  .1  steam,  to  increase  the  amoimt  of  ashes  also  very 
largely  and  in  im  i,  ,i  llio  amount  of  both  skilled  and  miskilled  labour 
necessan'.  Since  .Ian  uaiy  the  quantity  of  ash  had  largely  increased  and 
it  was  impossible  to  get  men  to  undertake  the  work  for  any  length  of 
time,  and  .some  days  not  a  man  was  available.  The  consequence  was 
that  the  ashes  accumulated  at  tho  back  end  of  the  stoker  and  damaged 
the  ash  tipping  ariangcments.  Tho  labour  question,  even  were  it  the 
only  one  to  contend  with  ji^opardised  the  supply.  There  was  no  control 
over  the  men.  most  of  tho  old  and  reliable  ones  having  joined  the  army. 
Tho  contractors  who  had  carried  out  ix  fiairs  at  the  works  were  in  exactly 
tho  same  difficulty.  With  regard  to  the  future,  it  was  expected  that 
tho  new  No.  ;t  chiinney  stack  would  be  available  by  Christmas  and  that, 
would  undoubtedly  further  improve  matters.  Seeing,  however,  that  tho 
links  of  th<^  chain-grates  were  already  weakened,  those  needed  to  be 
afterwards  thoroughly  overhauled.  The  induced  draught  plant  and 
eoonomiser  should  bo  comiileted  about  the  third  or  fourth  week  in  .lanu- 
arv,  when  the  ((uestion  of  suHieient  draught  would  lie  settled,  the  amount 
of"  labour  lessened  and  also  the  working  costs  greatly  reduced.  He 
aco&ijted  Aid.  Clark's  motion  for  a  report  on  the  causes  of  the  unsatis- 
factoiy  conditions  in  relation  to  the  supply  of  electricity. 

Stafford.— Tho  capacity  of  the  present  generating  plant  hai5  been 
reached  and  consumers  are  asked  to  limit  their  consumption  between 
dusk  and  S.HO  p.m. 

It  was  reported  at  the  last  Council  meeting  th.at  the  new  plant  had  not 
come  to  han<l  as  had  lu-cn  expected  and  the  output  would  have  been 
larger  if  the  Cas  .nnd  I'^liV'tricily  Connnitlce  bud  had  the  plant  to  cope 
with  the  flemand. 
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Swansea.— The  Borough  Tieabuier  and  the  Borough  Ekiitrital 
Enguieer  have  prepared  a  selieme  for  encouraging  the  use  of  elec- 
tricity in  houses  and  premises  whose  occupiers  are  unable  or  un- 
willing to  bear  the  initial  cost  of  installation. 

In  future  a  fee  of  5s.  will  be  charged  for  connecting  up  a  supplv  after 
same  has  been  disconnected  through  non-pavment  of  account,  and  al.so 
for  testing  meters  if,  when  such  test  is  made,  "it  is  found  that  the  meter  is 
correct.  . 

The  Public  Health  Committee  is  to  mstall  electric  cooking  and  heating 
apparatus  at  the  hosiiital.  The  medicial  officer  of  health,  in  his  report 
on  the  matter,  stated  that  ditficulty  was  being  experienced  m  getting 
servants  for  the  hospital,  and  the  in.stallation  would  be  of  great  assistance 
in  times  of  stress  and  shortage. 


TRACTION   NOTES. 


LIGHTING  &  POWER  NOTES. 


Electricity  in  Collieries.— At  the  recent  meeting  of  the  Transvaal 
and  U'lagoa  Bay  Investment  Co.,  the  chairman  (Mr.  8.  C.  Black) 
said  that  £10,000  had  been  sot  aside  for  the  installation  of  electric 
eoal-cutting  plant. 

Electricity  in  Gold  Mining.— At  the  recent  meeting  of  the  Frontino 
&  Bolivia  (8.  American)  (Jold  Mining  Co.,  the  chairman,  Mr.  S.  W. 
Stephens,  stated  that  they  had  reason  to  believe  that  the  old  Pocun6 
plant  held  on  until  the  new  unit  was  ready. 

The  first  alternator  was  started  on  full  load  on  Oct.  2  last.  Tlie  total 
stoppages  of  the  old  plant  during  the  12  months  to  June  30  last  were 
onlv  95  hours,  a  testimonial  to  the  care  with  which  the  engmeerine  staff 
had  nursed  it.  Using  steam  to  drive  the  compressor  for  undei'ground 
work  was  verv-  costly.  The  fuel  used  cost  on  an  average  4s.  per  ton  on 
the  ore  crushed,  and  wlicn  they  considered  that  the  salaries  of  the 
European  staif  were  about  7.s.  pcrton  on  their.smalIoutput  it  wascasy  to 
understand  how  their  working  costs  wi-re  so  much  higher  than  tho.so  on 
the  Rand.  They  hojx-d  that  before  the  year  was  out  the  comprcs.sor 
would  be  worked  by  electricity  and  that  the  fuel  item  would  to  a  groat 
extent  disappear. 

Misuse  of  Electric  Torches.— The  Commissioner  of  Police  has  is-sued 
a  notice  to  tlie  rlTect  that  complaints  have  been  made  that  persons 
endeavour  to  attract  the  attention  of  omnibus  and  other  drivers  by 
flashinj^  an  electric  tort  h  in  their  faces. 

While  no  exception  is  taken  to  thj  discreet  use  of  torches  by  pedes- 
trians in  the  dark,  the  practice  complained  of  is  highly  dangerous. 
Drivers  represent  that  they  are  dazzled  by  the  sudden  light,  and  serious 
accidents  may  thus  be  caused,  and  the  Commissioner  of  Police  trusts  that 
the  piihlic  will  abstain  from  this  practice.  Severe  penalties  attach  to 
any  siu  h  misuM-  of  electric  torch  's. 

Poor  Law  Institution  Lighting.— C  hippenham  Guardians  have  de- 
rided to  obtain  estimates  for  lighting  the  workhouse  by  either  elec- 
tricity or  gas. 

Sanatorium  Lighting.— Ah  might  have  been  e.vpeeted,  the  new 
ll.inkiiior,r  .^aiiiloriiim  of  the  Devon  County  Council  is  provided 
with  up-to-date  elfctric  lighting  and  power  jilimt. 

Klectric  litditing  i»  employed  in  the  three  fxivilions  and  Ihroiigliont  the 
Hanatoniim.  TIhtc  are  intereonimiinicjiting  tclephoncH  between  (he 
neven  blockH  f,f  buildinjjH,  nr<l  there  is  a  complete  installation  of  .Icitrie 
bellH.  The  laundry  and  electric  light  station  arc  on  the  he  side  of  the 
Kite,  HO  (hat  the  j.revHiling  winds  inav  carry  away  the  smoke  fnmi  the 
other  buildingM.  The  liiiin.lry  contains  the  boiler  house,  disinfecting 
eh»mb«-r,  rwcivinj;  and  Borlint;  room,  washhouNe,  drying  and  ironing 
roomil,  tnbular  air  heati^r  and  blower,  electric  irons,  ventilating  fan,  &c. 
Weelrir  motorii  ore  used  for  driving  the  washing  ma<'hine,  hy<lro  ex- 
Iraelor  «nr|  ironing  mnehinex.  Theelectric lighting  plant  ix  jilaci'd on  the 
f|.«.rbe|r,wtKe|tturdry.  I'oweris  Kcnerated  bva  1(1  ii.ii.r.  crude  oil  rni/jne 
Mippljcd  by  .McHHrH.  Pettern  ([.td.),of  Yeovil.'  The  dynamo  is  hv  M.'.ssrs' 
MnwdHJevH.  Moiieexler  ;  nn<l  Ihestorag'  battery  bvthe  I'rilclieit  &  f  !ol<i 
nnd  Kleelrical  I'ower  Slorii(;e  Co.  The  wiring  iK  on  Callender's  Kalceeo 
KVulem. 

Mexam.  Mnnlove,  Alllott  *  Co.  were  contraetorH  for  the  laiindry  and 
kitchen  hlrmn  plant.  .Me«HrH.  IV-te  A  Milne  for  Iho  electrical  plant 
Me..r»  W  ippell  |{ro».  &  |{,.w  for  the  electric  wiring,  t-.-leplioiiea  and  bellB. 
The  t«.|eph.ineH  were  nianiifartnreil  |,y  the  VVestern  KhMJtrio  Co. 

Think.'  Tlie  I'arish  Coun<'il  liiiH  a  tliree-yeur  iigrer<mciit  for  the 
elertrie  lighlJMg  of  lb-  ,liHtri<l,  at  i:2;«  u  yeuV,  Biibjeet  to  Iho  money 
being  vol'tl  I.',  III.    |,.,ii  ,1,  meeting. 

'['"'  "'    '  'raet  wim  eiirrliid  out,  but,  owing  to  (hii  win  and 

light  inK  r  .  t..,„,|  v,,„r.  Ihertt  werr-  onlv  a  few  lumps  lighted 

""•'ll"'-'   •'  ■         Aflerlli«tttie|a„.|„wen-ii..|  lighted. and  (he 

local  e|n,;lri,  liKhliii«  .Minpiiny  iimde  a  rfbnte  .if  t|  I  f,.,,,,,  H,i,  i2:)r,  |„ 
lli«  pre-ent  ..•n«.n  then'  ban  Ikm  „  no  lighting,  lu.  the  piuinh  iii.eling  has 
not  volnd  the  money,  nnd  thr.  ehrk  liiis  Ueii  iMstiiietcd  to  write  to  the 
eonipaiiy  thiitax  (he  pnrinh  niietiiiK  ha- not  voted  the  money  foi  nrivale 
lighting  tb"  ''<Mmeil  cannot  d..  imvlhing  furtlii  r  in  the  ninttei 
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Birmingham, — As  a  lu-u-  0,000  kw.  turbo-generator  .  j^^^^.  i^^en 
started  on  full  load,  it  is  hoped  that  there  will  be  a  \  tj-amcar 
service  in  future. 

On  Christmas  Day  there  will  be  a  curtailed  service.  Exce^j,  joyr 
loutes,  there  will  be  a  modified  service  of  cars,  but  it  has  been  Q^p,}  to 
suspend  tho  whole  of  the  service  between  1.30  p.m..  and  6  p.m. 

Bristol. — The  Bristol  Tramways  Co.  has  commenced  the  t-jj^g 
of  girl  conductors,  and  the  fir.st  batch  of  25  started  work  cj))^ 
Kith  inst. 

Edinburgh. — An  offer  by  the  local  tramways  company  to  sell  ti^ 
r  illing  stock  for  £50,000  and  keep  up  the  system  for  six  years  <af. 
the  expiry  of  the  lease  has  been  referred  by  the  Tr.amwiiys  Coi. 
niittee  to  the  Council  for  instructions. 

On  the  proposal  to  construct  tramways  to  South  Queensferry,  the 
Committee  recommends  that  communications  be  opened  with  the 
authorities  with  a  view  to  ascertain  the  present  or  prospective  needs  for 
further  transport  facilities. 

At  a  recent  lectiu'c  on  "  Public  Street  Conveyance  of  To-day,"  Sir 
J.  H,  A.  Macdonald,  G.C.B.,  said  the  question  for  Edinburgh  citizens  was 
how  could  a  good  and  efficient  system  of  public  conveyance  be  found 
which  would  iiurl  jmMi.  nrnls.  lir  r;ipal)le  of  extension,  and  at  the  same 
time  do  as  liti !(  iiijiii  \  i-  |.( .--i I i!r  i.i  t lie  unique  beauty  of  the  city.  It 
was  not  merely  a  ijiir-liun  lutunii  une  tramway  .system  and  another, 
but  what  was  the  best  use  nf  tin-  m.idway  in  the  interests  of  all  traffic. 
In  advocating  the  free-movinir  mntur  vehicle  as  against  the  vehicl,^  with 
fixed  rails,  he  said  that  iiiotur  (Hiiiiihuses  were  successfully  running  in 
London,  Brighton.  <  Kf. nil.  Ivi-tliourne  and  elsewhere.  That  was  not  the 
time  to  embark  on  a  srlinni  \\  liirh  would  require  half  a  million  of  capital 
when  a  service  could  I'l  |,ni\  hI.  d  similar  to  what  had  proved  satisfactory 
elsewhere  with  an  (in:  1  I \  i.n  M-liieles  only. 

The  Mmistry  of  Mm  m  an.  has  refused  the  Coiporation  permission  to 
alter  the  existing  cii'  iraniHai  system  or  to  proceed  with  the  electric 
su;iply  scheme  of  extension  at  I'ortubelli). 

Electric  Motor  Vehicles  for  Dust  Collection. — On  the  presentation 
of  the  minutes  of  the  Health  Committee  at  the  meeting  of  Sheffield 
Corporation  last  week.  Councillor  Roberts  mentioned  that  the  cost 
per  ton  of  collecting  refuse  by  electrical  vehicles  was  3s.  Id.,  com.- 
pired  with  3s.  9d.  by  horse  labour. 

He  said  the  "  electrical  contrivances  "  were  a  very  great  economy  at 
the  present  time,  and  all  the  more  necessary  because  horse  keep  had  goi\o 
up  another  10  jier  cent. 

Hun. — The  Tramways  Committee  has  decided  to  abolish  half- 
penny fares. 

Lancashire  Trahiway  Disputes. — Owing  to  the  numerous  apjjlica- 
tions  for  increases  of  wages  and  salaries  from,  members  of  the  Tram- 
way Workers'  Union,  an  asscciation  of  tramway  authorities  in 
Lancashire  has  been  formed  in  order  to  find  a  satisfactory  basis  of 
settlement  for  the  whole  of  the  towns. 

At  Rochdale  the  men  sent  in  an  apjilication  for  an  increase  of  wages 
on  Aug.  1,  and  as  the  application  had  not  been  favourably  received  the 
men  decided  to  give  21  (lays'  notice  to  the  Ministry  of  Munitions  to  cease 
work  at  the  end  of  that  period  if  the  application  was  not  granted.  Sub- 
sequently the  men  unanimously  resolvctl  to  cease  work  on  Sunday  unless 
their  application  was  in  the  meantime  dcciiled  by  arbitration.  The 
Ministry  of  Munitions  replied  by  stating  that  the  applii'ation  would  be 
considered  by  the  arbitrator  on  the  21st  in.st.,  and  that  on  no  account 
must  the  nun  erisc  work.  Thereupon  the  tramway  workers  <lcoided  to 
wink  as  usual  piniliin;  the  result  of  the  arbitration. 

L.  &  N.W.  Railway.  Kair  jn-ogress  is  being  made  with  the  new 
eleetrii-  line  of  tlie  L.  &  N.W.  Railway  Co.  between  Enston  and 
Watford.  Satisfactory  trial  trips  were  recently  run  on  the  sec^tion 
l;etweeii  Willesflen  and  Watford,  a  distance  of  about  10  miles.  T'he 
I'Vctric  trains  .".re  expected  to  commence  running  in  .lamiary. 

Musselburgh.  In  view  of  complaints  by  members  of  the  Council 
of  the  poor  service  )irovided  by  the  local  tramways,  a  committee  has 
been  asked  to  consider  the  whole  (|ueslion  of  the  tramways  and  their 
fiiture.  The  Coiiiieil  have  the  option  to  jiurchase  the  .system  at  the 
ciu!  of  i-ach  seven  years. 

NeWCastle-on-Tyne.— Owing  lo  the  shortage  of  in<n,  the  Council 
|.ri.|iiise  to  trail-  women  as  tramcar  drivers. 

Oldham.    -There  will  be  no  traincHr  seryieo  on  Christmas  IJny. 

Preston.  On  Salnrday  there  was  a  collision  between  two  tranf 
ears,  result ing  in  injuries  to  both  drivers  and  to  eight  ]iassengor.i. 

Rotherham.  The  Council  arc  to  provide  a  service  of  tram  cars 
bclwi  in  Sliafficld,  and  Teinpleboiougli. 

Salford.  There  wan  no  municipal  tramway  Hcrvico  for  two  day" 
this  week  owing  to  a  strike  of  drivers  juid  eoiiduetoi's  against  the 
einploynient  of  women  iiispeetorN. 

On   Almiday  evening  the  men  iiciejited    llic    Trnmway  Coniniitlee'» 
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suygdslioii  lluit  tlw  ili»|)iili!  hIiouIiI  Iki  rrtin-rcil  tn  ai-liitratioii  by  tlui 
t'oramiltco  on  Proiliietimi,  and  iiending  tlic  award  tlic  wonicii 
inspectors  are  to  bo  witlulravvn  from  the  cars.  Tlic  men  reported  for 
arrive  on  Tnesday  moniiiiL.-. 

Tramway  Employment  Substitution  Scheme.— The  Executive  of  lh3 
Municipal  Tram\vay-->  As.'^cciatiiin  lias  made  an  agreement  with  the 
militar_y  authoi'itics  as  to  a  substitution  scheme  for  tramway  em- 
ployees. 

Under  the  arraegement  all  lit  men  under  'M  \cars  of  age  except 
Rljecially  skilled  men  in  i-esponsible  pcsitions  in  mur.icipal  tramway 
imdertakings  are  to  be  released  for  military  service.  The  tramway 
authority  of  each  municipality  will  supply  to  the  War  Office  a  list  of  men 
who  have  already  left  their  service  and  taken  up  military  duties  and 
another  list  of  men  of  military  age  at  present  employed  on  the  system, 
with  iiarticuI.Trs  of  age,  ccoipatlc  n,  i^tc. 


EMPIRE  NOTES. 


Australasia.  -The  "  Australian  Mining  Standard "  says  the 
Frahran  and  Malvern  (Victoria)  Tramways  Trust  has  commenced  the 
manufacture  of  its  own  car  bodies. 

Hitherto  these  have  been  built  mostly  in  Adelaide  and  Sydney.  Si.K 
cars  Mv  m  course  of  construct  ion.  and  it  is  expected  that  a  saving  will  bo 
made  on  the  average  prices  hitherto  jiaid,  viz.,  f515perbody.  The  trucks 
also  are  being  made  by  the  Trust  in  Jlelbounie,  but  cast-steelis  being  used 
instead  of  forged  steel,  as  in  tlu'  imported  trucks,  no  forging  machinery 
of  sufficient  weight  being  available  in  Australia.  The  truck  frames  and 
wheels  are  being  manufactm'ed  by  Charles  Ruwolt  Pty.,  Richmond, 
Victoria . 

At  a  recent  meeting  of  Wellington  (N.Z. )  Council  plans  for  the  con- 
struction of  a  lift  system  between  the  lower  levels  of  Wellington  City  and 
Wellington  Terrace  were  approved.  The  lift  is  in  the  form  of  an  inclined 
tramway  and  is  to  cost  about  f.5,000  ;  thj  length  of  the  viaduct  will  be 
5  chains  ;  and  the  height  attained  about  l.TO  ft.  The  gradient  will  be 
1  in  2-3<i,  and  tho  viaduct  will  carry  two  lines  of  rails,  enabhng  two  cars 
to  be  used.     The  winding  gear  will  be  operated  electrically. 

India. —  Simla  Corporation  has  decided  to  adopt  the  proposal  of 
its  electrioal  engineer  to  offer  fipecially  cheap  rates  for  the  months 
November  to  March  inclusive  for  current  for  heating  and  cooking. 

As  currant  for  heating  is  only  required  in  the  winter  there  is  no  likeli- 
hood of  this  extra  load  being  super-imposed  on  the  summer  peak  load.  The 
demand  for  electric  heating  this  winter  is  stated  to  be  in  excjss  of  what  it 
was  last  year.  It  has  been  found  that  electrical  energy  at  half  an  anna 
(id.)  per  unit  compares  favourably  with  the  cost  of  coal  and  wood  fires 
for  heating  and  with  charcoal  fires  for  cooking.  The  Public  Works  De- 
partment of  the  Government  of  Bengal  announces  that  the  annual  con- 
ference of  electrical  inspectors  will  be  held  during  the  present  month  at 
the  Indian  Museum  in  Calcutta.  Representatives  of  the  Bengal  Chamber 
of  Commerce,  the  Indian  Mining  Association  and  the  Calcutta  Trades 
As.sociation  have  been  invited  to  att:nd. 


MISCELLANEOUS  NOTES. 


Anglo-Swedish  Trade  Journal. — A  .special  Celebration  Number  of 
this  journal  has  been  issued  to  commemorate  the  tenth  anniversary 
of  the  foundation  of  the  Sivcdish  Chamber  of  Commerce  for  the 
United  Kingdom. 

Tho  book  contams  excellent  portraits  of  tho  iHon.  President,  Hon. 
Vice-President,  President,  former  Presidents  and  Vice-Presidents, 
Secretar)',  Treasurer  and  others  ;  short  biographical  sketches  of  the 
founders  and  chief  supporters  of  tho  Chamber,  a  history  of  the  work  ot  the 
Chamber  and  its  Committees,  statistics  showing  the  increase  of  the 
membership,  the  business  done,  Ac.  It  is  issued  from  tho  offices  of  the 
Chamber.  5.  Lloyd's-avenue,  E.G.,  at  29.  6d.  net  (post  free). 

Appeal  for  Aged  Seamen.  -The  Royal  Alfred  Aged  Merchant 
Seamen's  Institution  is  making  an  earnest  appeal  to  help  the  com- 
mittee of  this  old  sailors'  charity  to  ans.ver  urgent  ""signals  of  dis- 
tress" from  hundreds  of  hard-pressed  mariners.  Contributions 
should  be  sent  (o  the  Institution  at  r>H,  Fenchurch-strcel.  London,  E.C. 

British  Industries  Fair.— The  arrangements  for  holding  the  British 
Industries  l''air  of  I!1I7  are  complete,  and  forms  of  ajiplieation  for 
space  are  being  isstu'd  by  the  Board  of  Trade. 

Tho  Fair  will  be  held  from  h'cb.  2(>  to  March  9,  1017.  at  the  Victoria 
and  Albert  Muse  um.  and  in  the  great  hall  and  certain  galleries  in  the 
Imperial  Institute  building.  Tho  Fair  will  bo  confuied  to  tho  same 
trades  as  last  year — i.e.,  toys  and  games,  earthenware  and  china,  glass, 
fancy  goods,  stationery  and  printing. 

The  Glasgow  Corporation  are  organising  a  Fair  at  Gla.-gow,  which  will 
take  place  concurrently  with  the  Board  of  Trade  Fair  in  London,  and  will 
include  certain  trades  not  r'unprised  in  the  London  Fair.  Tho  Glasgow 
Fair  will  include  textiles,  domestic  chemical.^  fcodstutTs,  Sc.  Over 
'2(1.000  invitations  to  each  Fair  will  be  sent  to  oversea  buyers  by  the  Board 
of  Trade,  those  to  firms  in  non-European  coimtrics  having  been  alreody 


cll'^patcll■■d.  Mild  iiiinihrr  isd.dOO  invitations  to  tho  Fair  in  London  will 
lie  issued  lo  I  lie  Imim  is  in  this  country  before  Feb.  24  next  year. 

Calendars  and  Diaries.— From  the  British  Thomson  Co.  (Ltd.)  we 
have  received  a  neat  hanging  calendar,  with  monthly  tear-off  sheets. 

M'-'ssrs.  Charles  Letts  &  Co.  have  sent  us  a  neatly  bound  copy  of  their 
•■  Pocrless  "  calendar  and  diary  for  1917.  With  tho  diary,  which  is  a 
convenient  size  for  tho  vest  pocket,  is  an  accident  assurance  coupon. 

Enamy  Firms  Wound  Up.— Tho  Board  of  Trade  has  ordered  the 
winding  up  of  .383  businesses  controlled  by  alien  enemies. 

Licludedin  the  latest  list  are  : — Decauvillo  &  Co.,  31  and  32,  Broad-st.- 
av.,  London,  E.C,  late  10,  Eastcheap,  E.G.,  makers  of  portable  railways 
(Controller:  CJ.  S.  Pitt,  140,  Leadeiihall-st.,  B.C.);  John  zum  relde"& 
Classen,  1.50-151,  Fenchurch-st..  London,  E.C.,  iEast  India  merchants 
(Controller:   H.  E.  Sycr,  99,  Cheapside,  E.C). 

With  regard  to  tlie  Harburg  &  Vienna  India  Rubber  Co.  (Ltd.),  tho 
Controller,  Mr.  C.  W.  M.  Kemp,  has  applied  for  a  release.  Objections 
to  the  release  may  be  sent  to  the  Board  of  Trade  by  Dee.  23. 

TheControllero'f  Burstinghaus&Co.  (Ltd.)hasalso  applied  for  a  release. 
Oljjeetions  by  Dec.  27. 

Claims  against  Greenwich  Time  (Ltd.)  are  to  be  sent  by  .Jan.  '20  to 
Mr.  S.  F.  SUiilieiis,  12  &  14,  Arthur-st.,  London  Bridge,  London,  E.C. 

Industrial  Reconstruction. — At  a  recent  meeting  of  leading  repre- 
sentatives of  cmploj-ers  and  trade  unions,  important  resolutions  on 
trade  after  the  war  were  passed.  Among  these  resolutions  were  the 
following  :  — 

That  the  cordial  and  wliole  hearted  co-oi)cration  of  employers  and 
employed  will  bo  the  must  iiv  in  it  ant  element  in  the  success  of  any  scheme 
for'dealing  with  the  iv-in>tatrnii'nt  of  the  men  of  the  Forces  and  muni- 
tion workers  in  civil  employment,  and  the  general  redistribution  of  labour 
after  the  war,  and  for  handling  any  subsequent  problem  of  unemploy- 
ment or  labour  dislocation. 

That  no  machinery:  now  in  existence  cti  nd^'qiiately  deal  with  the  re- 
instatement in  civil  employment  of  tli'    ni>  ,<  d  forces. 

That  powers  should  be  obtained  tpni  rirluiment  to  set  up  without 
delay  a  Central  Statutory  Board  tn  ivuiilat.'  and  supervise  (o)  the  re- 
instatement in  civil  rni|iliiyi„.nt  nf  tlic  iinv-int  forces  ;  (6)  the  .settle- 
ment  in  normal  eraploynniit  of  civilian  workers  now  in  Government  or 
controlled  establishments  ;  (i)  any  geiieral  redistribution  of  labour  aris- 
ing out  of  the  war. 

That  not  less  than  two-thirds  of  the  members  of  this  Central  Statutory 
Board  should  be  representatives  of  employers  and  employed  in  equal 
nmnbers  (such  members  beiiig  appointed  by  the  Crown  from  associations 
of  employers  and  from  the  trade  unions),  the  remaining  members  to  in- 
clude representatives  of  Government  Pcpartments.  &c. 

That  where  a  trade  union,  by  arranmniir-nt  with  employers'  associa- 
tions, is  capable  of  placing  its  members  in  employment,  it  should  be 
competent  for  the  CentralBoard,  if  it  deems  it  to  be  in  the  national 
interest,  to  delegate  to  the  trade  miioii  in  ifuistion  the  responsibility  of 
dealing  with  the  remstatement  of  its  ov, n  mriubers. 

That  local  boards  should  be  established  wherever  necessary  to  assist 
the  Central  Board.  Such  local  boards  to  have  the  same  proportionate 
representation  as  is  provided  for  the  Central  Board. 

Scottish  Electricians'  Wages.— The  arbitrator  in  the  dispute 
between  the  Electrical  Contractors"  Association  of  Scotland  and  the 
Electrical  Trades"  Union  as  to  the  demand  for  an  advance  of  2d.  per 
hour  for  the  members  of  the  union  employed  in  the  Cilasgow  district 
has  awarded  Jd.  per  hour  to  electricians  and  armature  winders.  The 
increase  is  to  begin  on  the  first  pay-day  after  the  issue  of  the  a"ivard. 

Sunday  Labour.— In  a  statement  recrutly  issued  by  the  Mini.stry  of 
Munitions  it,  is  stated  that  there.is  no  advyntage  inJSunday  labour. 

It  is  stated  that  some  months  ago  the  Health  of  Munition  Workers 
Committee  found  that  overtime  and  Sunday  labour  had  been  widely 
adopted  in  the  munition  factories  on  accoimt  of  the  heavy  demand  for 
output.  The  insults  were,  however,  disappointing  with  regard  to  tho 
increase  of  output.  The  Committee's  investigations  led  to  the  con- 
clusion "  that  there  are  limits  to  hours  of  labour  licyond  which  no  com- 
mensurate output  is  obtained,"  and  that '"  except  for  quite  short  periods 
contmuous  work  is  a  profound  mistake  and  does  not  pay — output  is  not 
incre,a.sed.'" 

Tho  Hours  of  Labom"  Committee  was  thi-nnipon  formed  within  the 
Ministry  of  Munitions  to  ikal  with  the  situation,  and  already  much  effec- 
tive work  has  been  done  with  the  goodwill  of  Ijoth  cmi)lo\ers  and  workers 
The  Committee  have  approved  tho  terms  of  the  new  .Munitions  of  War 
General  Order  recently  made  by  the  Home  Oftiee,  under  which  the  hours 
of  labour  for  women  and  girls  have  been  reduced  to  a  maximum  of  60 
per  week,  and  the  hours  for  boys  under  18  to  a  maximmn  of  03  per  week. 
except  when  employed  on  the  overtime  system,  when  a  maximum  of  Ci 
is  sanctioned.  Already  120  controlled  establishments  have  diseontinncd 
Sunday  labour.  It  has  also  been  discontinued  in  all  national  shell  and 
national  pi-ojcetilo  factories.  e.\cept  for  work  needed  for  the  ivctilieat  mmi 
of  shells  or  the  cleaning  of  shops.  A  general  order  has,  moreover,  lu'en 
issued  throughout  the  north-east  coast  district  prohibiting  Simday  labour 
save  for  necessary  repairs  or  work  of  quite  exceptional  urgency. 

Will.— The  late  Sir  ,lames  Sivewright.  who  died  on  Sept.  10,  left 
estate  of  the  value  ot  £98.784. 

Tho  bequests  include  £10,000  to  the  Senatus  of  the  University  of  Aber- 
deen, and  £5.000  to  the  Committee  of  Milno's  Institute.  Fochabers,  to  bo 
invested  and  held  in  pei-petuity  for  providing  bursaries  for  students 
coming  from  the  count  v  of  Moray. 
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TENDERS    INVITED. 


Telegraph  and  Telephone  Material. 

Ttnders  are  invited  by  Jan.  10,  1917,  for  the  yupplj'  and  de- 
livery to  the  Postmaster-Gexeral's  Dep.\btmeut,  State  of 
Westers  Acstralia,  of  telephone  instruments  and  parts 
(\V.  A.  iSchedule  Xo.  497).  Tender  forms,  specification,  &c., 
can  be  obtained  at  the  Commonwealth  Officei;,  72,  Victoria- 
Btreet,  S.W.     See  also  an  advert iseinent. 

The  Deputy  Postmaster-General,  Perth  (Western  Australia), 
iiI;;o  requires  tenders  by  'i  p.m.  Jan.  10  for  various  Telephone 
Switchboard  Parts  (schedule  534  W.A.)  for  thi^  Austrat.ian 
Commonwealth,  PojI  master-General's  Dept.  Spcciiication, 
Ac.,  from  the  Deputy  Poit master-General,  Perth.  W..V. 
Turbo-Alternator,  Condensing  Plant,  Motor-Generator,  Motors,  &c. 

Durban  Corixsration  want  tenders  by  11  a.m.  Jan.  3  for  a 
3,000  kw.  Steam  Turbo-alternator  and  Condensing  Plan  t. 
Specification  (Xo.  S.238)  from  Borough  Electrical  Engineer. 

DuNEDis  (X.Z.)  Comicil  require  tenders  by  5  p.m.  Jan.  24 
for  the  supply  of  a  Motor-Generator,  with  Accessories  and 
Spares.  Specification  may  be  seen  at  the  ofiice  of  the  City 
Electrical  Engineer. 

Cape  Town  (S.  Africa)  Corporation  require  tenders  by  noon 
Jan.    5  for  sui)ply  of   Electric  Motors  and  Starting   Panels. 
Sijecification,  &c.,  from  the  Electricity  Dejjartment. 
Electricity  Supply  Concession. 

A  cohceriiion  is  offered  by  the  Government  of  Grenada  for 
generating  and  supplying  electricity  for  lighting  and  power 
purposes  in  the  town  of  St.  George's  and  the  residential  suburbs. 
The  concciisiim  will  be  for  30  years,  renewable  in  periods  of  20 
years  thereafter,  the  Government  to  have  the  light  to  purcha-',e 
at  a  price  to  be  fixed  by  arbitration.  The  contracting  firm  will 
\m:  allowed  to  im|;ort  n>alerials  free  of  duty.  Particulars  from 
the  Colonial  Secrctiirv,  Grenada,  British  West  Indies,  to  whom 
t.nd.rs  l.y  Die.  31. 
Electrical  Supplies,  &c. 

ToxTETir  P.ARK  ( Miir()i:iiis  require  tenders  by  noon   l;ei-.  2!S 
for  three  months'  Electrical  .Supplies,  Irtmniongery,  &c.     Forms 
of  tender  from  the  Clerk,  15,  High  Park-st.,  Livcqiool. 
Tower  Wagon. 

WKiAN  Tramways  (,'ommittee  require  tenders  by  noon  .Ian.  8 
for  the  .'^upply  of  a  30n.r.  Motor  Tower  Wagon.  Particulars 
(rom  I  lie  <  ;en;r:il  .M.ui.iL'Cr. 


Boilers  &  Induced  Draught  Plants. 

^■ANCHESTER  Electricity  Committee  require  tenders  by 
10  a.m.  Dee.  28  for  the  supply  and  erection  of  Water-tube 
Boilers  and  Induced  Draught  Plants  at  Stuart-st.  statim. 
Specification,  &o.,  from  Mr.  F.  E.  Hughes,  Town  Hall,  Man- 
chester. 

Meters,  M.  D.  Indicators,  &c. 

Sydney  (X.S.W.)  Council  require  tender.s  by  3  p.m.  Feb.  19 
for  supply  of  meters,  maximum  demand  indicators  and  feeder 
regulators.  Specifications,  &c.,  from  the  Electric  Lighting 
Dept.,  Town  Hall,  Sydney. 

Tramway  Materials,  &c. 

Aberdeen  Tramways  Dept.  require  tenders  by  noon  Dec.  25 
for  12  months"  supply  of  Stores,  including  Iron,  Steel,  Bolts  and 
Xuts,  &c.     Forms  of  tender  from  the  General  Manager.  - 

Electric  Crane  and  Coal  Transporter  Plant. 

The  N.S.W.  Railway  and  Tramway  Department  requu-e 
tenders  by  Jan.  3  for  a  50-ton  Electric  Overhead  Travelling 
Crane  for  Zarra-strect  power  house,  Xewcastle  (N.S.W.). 
Sijecification  (Xo.  474)  from  the  Electrical  Engineer,  61,  Hmiter- 
street,  Sj'dnej'. 


2  TENDERS  RECEIVED  AND  ACCEPTED    i 

llllllllllllllllllllllllllllllllllillllllllllllllllllllllllllllllllllllllllllllllll^^ 

Barnes. — The  Council  has  accepted  the  tender  of  the  ftlacintosh 
Cable  Co.  (at  £289)  for  laying  600  yds.  of  cable. 

Blackpool. — The  Council  has  placed  an  order  for  a  motor  genera- 
tor for  testing  purposes  with  the  Electric  &  Ordnance  Accessories  Co. 

Camberwell. — The  Council  has  extended  for  one  year  froni 
Mi',rch  31  rext,  upon  present  terms,  their  contract  with  the  Private 
Telephone  Co.  for  the  maiatenance  of  private  telephones. 

Leeds. — Messrs.  T.  Harding  Churton  &  Co.  are  su])i)lying  appara- 
tus for  charging  battery  switchgcar  for  the  clcctricitv  dc|tartmcnl  at 
i'180.       - 

Leek. — Th-  Coimcil  have  accepted  the  offer  of  Crossloy  Bros,  for 
the  supply  of  a  Roes  rotary  pump  at  £58. 

RElOATE."Tho  (iuardians  have  placed  an  order  with  Tamplin  &' 
:\Iakovski  for  elcrlric  cahle  at  tlT.".,  and  U<v  an  electric  niulor  al  t^ll. 


FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND   REPORTS. 


India  Rubber.  Gutta  Percha  &  Telegraph  Works  Co.  (Ltd.) 

'Ill'-  hit;  tliii'l!  •.iiliriiin-  K'"'"'"'!  lurfliiiji  of  tliif*  ciin|>iiny  wiik  held 
"11  \V"-(lr,c-i|iii-.  Miijnr  I.KosAiin  Dm'.win  (Chuiminn)  prcHJdin);. 

'I  111'  •■'i''l;|"r  M;V  (Mr.  A.  1'.  (Voiicli)  having  n-ail  111"-  notice  rnn- 
vwii.i  ■  iiiirl  tlw  uiidltom'  n'[)ort. 

'I  '  •  "I'i'l  t   fl'^ntlomcn.  I  wIhH  fir»tto  niukc  a  rc-forence  to 

'•«'  1  I-  i<lii|>  ••  DficJB,"  n  kwnbrioHy  ninntioniMl  in  tho  diiec- 

torn'  py.ii  AIiIi'mikIi  iin  oil! -lii|i-  hill,  wild  hiiillin  lmi7.  und  nequin-d 
in  1872  from  Sir  Chnrl..,,  Hni'lit.  Ihi<  imoiumt  of  Atlimtic  li  Icurnphv  .-Im 
win  Ktill  n  vnln.lil"  vi-w|  for  h"r  work,  the  ciil<l«  niiieliilicry  IwInK  hh 
K"*"!  ■■  llinti  thfit  of  miv  cnlilo.xhlp  nflont.      In  hor  lini<>  r<li>t 

tin-l  I  '  h-  WV-I  liiil..-».  .'n  tli>'  coiimIm  of  Cjiili  iiii,l  I'eru  :   »Im 

l"«'l  'ti"  I'-r-wwi  (iiiK,  this  .Mfdil.iriiiiiiiii.  Ilic  Wfxt  Cmi-t 

"t    "i'  "ilir  Orsuin.      l'orlnMiil"lj'.  in  h"r  lout  voy.ij..', 

"•'"  '  iiuipftj  work  for  whuli  nhii  liiid  iM'cn  chnrli'nMJ. 

"1''  ■   "II  111"  :ir<l  <.f  M.i      ...nil.  HI   (•unchiil  I'. I-. 

Jf""  i'iy»uliiniiriii.  inimrul jvely  iiiniii. 

P""  I'tlii.,.      Hull  I  I'lf.ini'.intiiliilion 

li I""'  111"  ■•"•"  -■■i'.williotil  |,..i. 

"<>'i  '  'ifllii'iii.      \\  Silvcrlowii."  iiH 

th'i'  .inK  111'-  Hiir  ■  I  roiiliaclfor  llii) 

Uvii  •!•,•  If.r,^- li.  ii,,,i  •■iM'  larKo  for  bur, 

Ih-    I  ■.  ..|l.  1  1..,  1,.,  „.  M),  .mUImi..     She  wtt« 

liiii  '  1  ■..•■■  ili'd  in  i.i/.<>  ilioM   •.[  |||i,  ■•  (iteiil 

'■:>'   '  •     I'l.j  ittliji-i.  in  nil  |...il.  i.HliK  Horld, 

from  vn'vn  !•■  M  ■    nn —I'   ,  .  i,  ih..  Mci  Coant  of  Alrun,  from  N"w 


Ymk  to  liavana.  Sun  rnincisco  to  Hon.. lulu.  S.mIm.'.v  I..  Aiicklunil.  ami 
.Manila  to  Khun^hai.  The  question  of  uequirinj.  unotlier  cable-ship, 
with  nil  modem  roquiifuientN.  is  engaging  the  uttontion  of  tho  diix'ctoiv. 
You  will  notice  tluil  the  diivctors  havi>  put  JCJO.OOI)  to  the  it-.serve  fund, 
wliieli  Htivnds  at  tli«  siinio  liguiv  as  it  did  immediately  lK>fore  the  war. 
I'l'isan  and  tho  fon'inn  hraiiches  did  very  well  ilininj;  (he  year  under 
review.  il  must  b"  ivniemheivd.  howevi-r,  that  the  KiXMuh  works  an' 
liable  to  tho  Fix'iuh  War  Tax.  and  thai  this  will  n-duco  the  nvailable 
profits.  What  Unit  t«.\  or  the  Kinilish  WarTaxc..*  will  amount  to  we  do 
not  know.  Ab  slated  in  Hie  iv|ioil,  the  it'i.«sue  of  our  dclienture.s  in 
March  lust  enliiileil  a  considerable  ca»h  expend itiue,  toKOther  with  a 
liability  for  additional  Inteu'st  in  the  fului-o,  tho  pm.seiit  value  of  which 
iinioiintN  to  about  i;H(),(UHI.  In  order  to  niiike  it  possible  to  undcrlako 
work  for  the  Kritish  and  French  (iovcnimcnts,  it  has  been  nece.ssnrv 
to  liiiiil  our  output  in  other  dlivetion..*.  'rhis  has  entailed  a  loss  of  trade 
in  till'  only  markets  which  will  he  o|«  n  to  us  after  the  war,  the  manntac 
luit!  of  ai'foplane  tvivs,  for  e.Numple,  having  now  Inrnely  replaced  our 
former  liii»iiieH.H  in  motor  lyn!.s.  ('oiiBiderable  dillicultics  are  likely  to  bo 
e\perieiiiei|  In  i<>-0(iciipyiiin  tlii.i  IomI  ;{riiimil,  ami  this  is  a  matter  wliiili 
abo  oiikIiI  t"  li"  belli  in  view  hy  the  authorities  when  imposiii;.;  war 
la\nl  ion.  We  feel  eoiilidenl.  however,  that  we  shall  lie  justly  treated  by 
till'  Go  vein  men  I.  To  ii'lieve  the  coiiyesi  ion  of  work  at  Silvi'ilown.  and  to 
III'. el  till.  ineiaiiM'd  di'iiiands  for  niati'rlul.  Ihe  iliifctorN  have  acquiied 
land  al  Unrlon'.on-'riviil .  and  a  shop  has  aln'ady  been  erected  thcit..  It 
iM  hoped  I  hut  after  the  war  we  hliull  bo  iiiilr  to  devote  tho  works  at  Hurt  on 
to  a((r<-ul  e.xlont  to  tlu'  production  of  IIioho  art  ioles  of  which,  befoie  the 
war,  (ierinnny  hiwl  oblamed  ii  pruelical  monopoly.  The  Chaiiiiiau  llu'ii 
moved  the  adoption  o|  Iho  report  and  acnoiinls.  ami  the  dinli  iliula'ii 
of  111"  dividend''  net  o(it  in  1h«  rojiort  (ahsdacti'd  in  our  last  is.siie). 
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Ml-.  C.    II.  (UiAV  socuiuird  ihv  [rM.lllI  ion. 

Til  mpiv  tu  <|UCBtioiis,  tlic  ('1IAI1!M;\N  .■^aid  Iho  oxlni  oxiJemlilurf  in 
issiiiiii;  tlic  dcbiMituRW  was  aliuul  tliS.iKlO  in  cash,  and  it  was  covered  in 
tlmuccoimts.  Withrcgardto  tlie  lutuiv  wait.i\,  ilii">  li;id  no  apnieU.  n^ion. 
Theiv  was  a  carry -forward  of  aliout  UH.OdU,  .uol  v.-,ii.(hii)  li.i.l  I,,,:,  oluvd 
to  ivserve.  With  Wgard  to  tlie  Fmieh  war  tax.  tlic  .loul.le  t,,\  nu.^lit not, 
t"  fall  nnon  the  coraiianV,  and  they  believed  it  would  not.  The  Burton 
jiroperty  was  frcohold,  thci-o  was  a  sidmg  from  two  railways,  and  there 
was  also  a  canal  ruiuiing  along  the  works. 

Mr.  C.  H.  GRAY  said  with  regard  to  labour  Burton  was  a  very  good 
position.  Ill  reference  to  taking  business  formerly  done  by  Geiinany, 
the  dii-ectors  would  not  attempt  to  take  anything  from  the  Germans  at 
pre.sent  which  they  could  not  proiluee  at.  the  oie-war  prices  of  the  Ger- 
man.s.  They  already  knew  the  n^  were  iilmh  Ins  that  they  could  manu- 
faetuiv  at  Burton  which  would  fiillil  (hose  c  omhi  i.ms. 

The  motion  was  then  adopted,  t'ol.  A.  \\>  h'n.l.n  i  \mi  i.  i  leried  .1 
director,  and  the  auditors  (Tuitiuand,  Yovin^    ,\  !■■     y.<  1.    e     iMOMmiril. 

A  voti^  of  thanks  to  the  ('hairman,  diivelo,  .1:111  .  iiiii|i.>  ,  ,  :incl  ilm  I 
ollieials  dosed  the  proeeedines. 

BLACKPOOL,  ST.  ANNES  &  LYTHAM  TRAMWAYS  CO.  (LTD.)— Tile 
tralhe  reeeipis  lor  the  pest    \ear  were  i;  Pi,S'.):i.      A  siuii  of  itlO.li.'J  was 

paid    to    Blaek|Hiol    (    nrpol  m  Inn,        •I'l.lllh-    ex,,en-r-     .V    .,,.     1:7. SIS.    eellenl 

r.xpenses  £3,742,  'jcnrr.il  \e|i.iM.  ,mm  I  m.i  ml  (  n  ■  n  i, 7  ;...  |iii«ei  exjien.-i':^ 
£5,04(i,   and   tent    of    Irase.l    |,r,.      i.^.l"-!,    Il,r    .ivrLiKle    iwl.inei-    I.eiiig 

£11,714.     The   directors    reeor nd    lite    trustees    for    the   debenture 

holders  to  distribute  a  full  ye;u  mi.  1  r  1  nt  .'j  per  cent,  upon  ths  deben- 
ture stock,  thi.i  being  on  account  ol  ,0  rear.s  to  date. 

BRITISH  COALITE  CO.  (LTD.)— Mr.  VV.  J.  Fisher,  .J.R,  who  presided 
at  the  meeting  on  Tuesday  last,  said  that  the  forecast  he  made  at  the  last 
meetiii.g — that  the  Barnsley  ))lant  would  havo  been  working  in  March 
last — had  been  upset.  The  preliminary  work  of  (xcavation  had  been 
hampered  by  mifavourable  weather,  while  it  was  only  by  steady  per- 
sistence that  they  succeeded  in  obtaininir  some  of  the  principal  items  of 

their  plant.     Another  cause  of  dehiy  Inel  I n  the  ditheulty  of  obtaii\ing 

suitable  workmen.  However,  a  few  week,  >liiiii|il  .see  them  through  that 
difficulty,  as  when  the  plant  was  at  xvoik  \ei-  lew  men  would  sufHee  to 
keep  it'goiiig.  Their  work  was  bemg  waleh-d  .ittent  ively_in,lei-il, 
jealously — by  the  interests  engaged  m  the  liii;h  tenineiatine  ilistillation 
of  coal.  The  general  sense  of  the  interest  inu  diseus.sious  ou  iuel  economy 
at  the  meetings  of  the  British  Asso,  i.it  i<>ii  ,ii  Newcastle  in  September 
was  that  if  the  nation  wire  to  derne  lull  li-nelit  from  its  wealth  in 
bituminous  coal  it  wouhl  have  to  l»-  .  nKoiu -,il  at  low  temperatures, 
thcitl)y  effecting  an  enormous  sa\  inj  m  then  eroatest  national  asset. 
It  was  ill  that  direction  that  the  (■unioni.  h  el  Ijien  for  so  many  years  a 
pioneei-.  They  had  every  eonhdenee  llial  .0  :,oon  as  the  Banisley  plant 
had  proved  itself  they  would  have  requests  for  similar  worksallovertho 
United  Kingdom.  The  value  of  £160,000  placed  upon  their  inventions 
and  patent  rights  must  be  treated  as  merely  a  hypothetical  figure. 
Inasmuch  as  they  received  £30,000  in  ordinai-y  shares  from  the  Bamsley 
Company  alone,  it  was  obvious  that  when  a  widespread  demand  set  in 
for  their  process  that  figure  miglit  represent  merely  a  fraction  of  the 
actual  value. 

BRITISH  COLUMBIA  ELECTRIC  RAILWAY  CO.  (LTD.)— The  net  revenue 
for  the  year  ended  ,lmie  30  was  £l3-l,y(W,  and  with  £(),(!()()  brought  for- 
ward and  £70,0t)0  transferred  from  iv,serve  the  available  totalis  £211,();M). 
.After  paying  ilebentuit*  interest  and  divid(-nds  on  .')  per  cent,  cumulative 
Jierpetual  pit-fei-enee  stock  thei-o  ivinains   fli.sr)'.!  to  lie  .  ,0  1  ieil  forwaiil. 

The  capital  i-xpeiidituixj  of  the  raihv.i-    mm  I    nlimhin   , ii.nnes  during 

(Jie  year  was  S134,!)00,  compared  wit  li  ss,..,,i.i,s  m  jn  .mi.  \  ear,  '  The 
rediietion  in  the  po])ulation,  the  ledueeil  siiendnn;  eapaeily  of  the 
eili/,ens,  the  continuance  of  the  unfair  i^oinpotilion  ol  .Jitney  cars, 
together  with  the  greatly  increased  cost  of  all  supplies,  are  i-csponsible 
I'or  the  decrea.se  in  revenue.  Since  ,lau.  1,  1910,  tiie  Jitney  competition 
has  lieen  less  acute,  but  it  is  estimated  that  these  cars  mv  still  depriving 
Iho  company  of  earnings  amounting  to  §350,000  a  year.  The  earnings 
from  fn-iglit  show  an  eneoniaL'itej;  inereas(\  and  tliis  class  of  traffic  pro- 
mises to  licorne  an  iiMiva  irejl;  iieiiiialile  part  of  the  business.  The 
iH'ti'ariiiiitis  for  the  j'nsl  foin  irioul  h  .i|  I  lie  current  year  shov.'  an  increase 
of  over  £30,000,  and  tlie  diivetors  aiv  not  without'lioj  e  that  the  profits 
of  the  current  year  will  Ih-  sufficient  to  cover  the  d.  Iieii  mv  interest  and 
also  the  dividend  on  the  cumulative  preference  sto,L  v.  ilh'Hit  further 
trcspa.ssing  on  the  reserve  fund.  It  is  proposed  to  elect  ,Sir  William  Mac- 
ki'ii/.ie  (president  of  the  Toronto  Railway  and  Winnipeg  Electric  Eail- 
way  Com  panics.  &e. )  as  a  director  of  the  conifiany. 

MELBOURNE  ELECTRIC  SUPPLY  CO  (LTD.)  -  'I'iie  lepurt  fur  the  vear 
ended  Au^.  31  sial.s  Unit  t  lie  TieaMii  >  .nil  housed  t  lie  1-Mie  of  the  balance 
of  12.-..000  ordin.iry  shares  of  £1  eaeli  in  Australia  and  to  Australian 
stockholders  only,  and  thni  102.137  shares  were  taken  up  and  subse- 
i|iiently  converted  into  conscdidated  ordinaiy  stock.  To  provide  for 
future  expansion,  a  rewdiit  ion  will  be  siihm'itted  at  the  forthcoming 
ineeling  U<v  the  increase  of  the  capital  of  thi^  Conipaiiv  liy  £7fiO,000, 
ihvided  into  50,000  preference  shares  of  £5  each,  and  .')tlO,o6o  ordinary 
shares  of  £1  eadi,  the  latter  to  be  converted,  when  full.v  paid,  into  con- 
solidated ordinary  stock.  A  resolution  will  also  be  submitted  for  in- 
creasing the  borrowing  powers  of  the  directors  In-  £2nO,000.  During  the 
year  £U4,.W4,  17s.  .'Id.  was  e.^pended  on  aihUtional  land.  Imildings. 
plant,  mains,  *c.,  and  the  total  oxfieiidituro  is  now  £l,2r)(i.t)38.  Os.  7d. 
The  aroaof  the  suburban  districts  in  Melbourne  covered  by  the  company's 
statutory  pow(<rs  is  approximately  74  sq.  miles,  with  "a  population"  of 
366,000  ;  and  a  supply  is  now  available  in  o(i6  miles  of  streets,  an  in- 
rreui-e  of  10  miles  during  the  year,  4.."22  now  consuii.ers  were  con- 
nected making  the  total  number  27.713,  an  increase  of  20  per  cent, 
over  1914-1.5.     The  power  supply  increased  by  15  per  cent.,  the  electric 


motors  eonneeted  being  ei(uivalentto20,Ulliil.e.  The  total  eonneetions, 
ineludmg  lamps,  motors,  heating  and  other  aiiparafcus  increased  by  22  per 

cent.;  the  total  unitssold by 3ti percent. andgross revenue by24 percent. 
The  gross  profit  from  the  Melbourne  and  the  Geelong  undertakings 
amounted  to  £142,315.  6s.  Id.,  compared  with  £117,676.  lOs.  4d.,  an 
increase  of  21  per  cent.,  compared  with  an  increase  of  13  per  cent,  in  the 
lirevious  year.  After  payment  of  debenture  intei-est  and  management 
and  general  expenses  at  the  London  Head  Office,  and  after  allocating 
£5,400.  63.  3d.  to  debenture  stock  sinking  funds,  £1,800  to  income  certi- 
ficate service  fund,  £20,000  to  general  reserve,  £15,000  to  reserve  for 
income  ta.\  and  excess  profits  duty,  the  credit  balance  is  £72,476.  7s.  4d. 
Deducting  the  dividend  on  the  7  per  cent,  first  cumulative  preference 
shares  for  the  first  half-year,  the  interim  dividend  of  5  per  cent,  on  the 
consolidated  ordinary  stock  and  the  interest  on  the  partly -paid  ordinary 
sharas  (alr;'ady  jiaid),  the  available  balance  is  .£48,064.  lOa.  4d.      Thi") 

dii.-elois  rer  .iiinie  i.l  ii  i;  nl,  of  the  dividend  on  the  7  per  cent,  first 

en  mil  1'  i\'  ;m  I  I  •  e  ,  I:  lie  fiir  tlio  lialf-ycar  oudod  Aug.  31,  1916  (paid 
"I  S  oeniliei ).  .1  III  1 1  (I  i\  hi  ad  of  5  per  cent.,  tax  free,  on  the  consoli- 
dated oidiiiary  stock,  niakiirj  II)  |,e,  e.nt.  for  the  year  (£18,750),  interest 
on  partlv-paid  ordiiiarv  li  le  -  i  rJ.illl.S.  lis.  8d.),  leaving  to  carry  for- 
ward £21,366.  7s.  8d.  'lo  1  |i,,,  lialanee  must  be  added  £40,777.  16s.  3d. 
Iiiouejii,   forward   from    last  year,   making   a  total    (ii.lil    lialanee   of 

ijii_',l  1 1.  3s.  lid.  to  be  carried  forward,  subject  to  a-.i}  tinlhei  ikmanil- 
ei  i.s;i,'e(,  of  excess  profits  duty.  The  directors  are  ;^i  a.l  to  .-a>  th.it  the 
business  of  the  company  eontmuos  to  be  well  mamtamed  notwith- 
standing the  adverse  infiuenco  of  the  war.  There  is  an  increasing 
demand  for  light  and  power  from  all  classes  of  consumei-s.  including 
numerous  firms  m  Melbourne  and  Geelong  engaged  in  the  mauufactui'e 
of  war  mu:iitions  and  roiiuisitos. 

NORTHAMPTON  ELECTRIC   LIGHT   &  POWER  CO.  (LTD;)— At  an  (^\- 

traordinarv  nieelnij  last.  «eek  it  was  decided  to  mcifa.se  the  capital  of 
the  e.oinpan.v  to  £2110.000  liy  the  creation  of  50,000  additional  B  shares 
of  £1  each,  to  lie  issued  as  ordinary  u,  mef  r.  nee  shares.  The  ehairman 
(Mr.  F.  H.  Thornton,  .1.1'.),  in  luo'vin^  tli  •  .elmitioii  ef  the  n'.solution  to 
incivase  the  eanital.  said  that  in  (letol,.  1,  I'll."),  tlie  eoiunanv  had  issued 

£110,000.  anil  a  11 Ill  lal  ■■  t ,  . -v.  1'-,  1 . 1  im  ,     , -n  I  l,nsi,K.ss,  a  call  was  made 

for  £40.(11111   to  II, ..ri    il,      ,1     ,1   .,.,,,  ,..|,.„   .i|    Ii.mI--.     That  amoimt  was 

practieallv-  snlisei  il.e.l.  .iml  .il ,1  a||e|  II  hail  been  spentin  purchasing 

the  site  of  10  acres  for  new  buildings  and  m  making  the  extensions 
necessary  to  enable  the  company  to  meet  the  great  I'equire'ments  of  the 
boot  trtide  for  power.  Those  demands  were  increasmg.  A  new  .500  kw. 
alter. lal  iiej  el.  Ii.id  Ii  .■  1  .1.  ,  !i  ,1.  aed  mains  had  been  laid  in  the  outlying 
pari  I'i  .J  n(  Il  1  ,  an  .1 1  I.  ■.  .i.Mit.h  turers.  There  was  no  room  for  more 
pla.il  al  III"  er  li  ..li.i;  eul  ili..  additional  Capital  was  required  for 
extensions  now  Im  iu  nei.le  it  the  new  works,  where  current  would  be 
generated  at  high  \o|i.i-  ,1  m1  transmitted  to  the  present  works,  which 
would  become  a  lia  i^t-n.iM  j  lation.  Tlic  new  issue  had  the  sanction 
of  the  Treasury  and  Mini  '!>     e     l;  Mi--  i-  m    would  be  at  par, 

and  there  was  hardly  e\e I    ,1  .   an.    1 iit  was  placed 

before  the  public  of  Noiile .  11      a  ,.  eim-  e  imiated  that  the 

extensions  would  enable  them  to  save  ii.iiOO  tons  of  coal  a  year,  and  that 
(at  10s.  a  ton)  would  give  £3,000  a  year,  which  was  6  per  cent,  on  the 
.£50,00t).  It  was  proposed  to  erect  a  3,000  kw.  set,  which  was  far  lai^er 
than  anything  they  had,  and  that  would  be  a  great  saving,  while  they 
would  also  havo  the  advantage  of  the  river  water  for  contlensing. 

SIR  W.  G.  ARMSTRONGWHITWORTH  &  CO.  (LTD.)  ,\l  the  meeting  latil 
week  I  lie  eliainiian  (Mr.  .1,  \1.  Ka  Ikiiier  |  said  llial.  I  he  eoiU|)any  was  Ullder 
(  Joveriiineiit  .out  i  ol.  and  thai  the  size  of  an  ahe.idy  gii;aiil ie  undertaking 
had  been  (piadru|iled.  'Die  amouiil  set.  aside  for  depreciation  had  been 
increased.  A  company  of  worhl-wide  extent  and  vast  complexity  of 
manufacture  like  their  eoiufiany  was  liaiidieapped  by  heavy  standing 
chargos  and  foreign  expenses.  Tliey  wen^  not  free  to  discuss  ligurejs  in 
detail;  Their  output  had  enormously  increased  and  was  increasing. 
Since  the  last  meeting  the  production  of  war  material  had  steadily  im- 
proved. Sunday  work,  except  for  matters  of  extreme  urgency,  had 
recently  been  ahaiuloncd  at  tlu;  request  of  the  (Jovernment.  That 
regulation  iuul  <'om(^  as  a  great  relief  to  everyone.  It  had  become  obvious 
that  work  on  seven  days  a  week  was  physically  impossible  over  pro- 
tracted periods.  Either  tin-  work  or  the  workers  must  suffer  by  too  long 
hours.  On  the  whole,  an  increase!  of  imlnstry  and  regularity  was  notice- 
able. Though  there  was  still  much  room  for  improvement  and  some 
deplorable  slackness,  yet  things  were  better  than  they  wer  -,  and  that  was 
due  partly  to  the  force  of  example  of  a  vast  body  of  conscientious  workers, 
and  partly  to  the  influence  which  the  unions  were  bringing  to  bear  on 
their  members.  What  was  technically  known  as  "  dilution  "  was  being 
gradually  extended.  For  their  acipiieseeiu  e  and  a.ssistanec  they  acknow- 
ledged t'heir  obligation  to  the  trade  niii.ais.  and  they  hoped  for  their 
nngrnll^ing  help  in  carrying  the  iinn  ipi-  (inlher  during  the  war.  The 
nuinli  'I-  of  women  workers  had  In  el\  iiuie.iseil.  and  their  elTorts  merited 
\ery  high  pra  ise  indeed.  They  were  doing  all  they  eouhl  to  impioxe  the 
conditions  of  labour,  both  male  and  female,  by  the  I'stablishment  of 
canteens  and  clubs.  Welfare  workers  were  devoting  special  attention 
to  the  Women.  He  wouhl  like  to  take  the  opportunity  of  offering  special 
thanks  to  the  staff.  They  had  grap)iled  with  a  bewildering  expansion  ; 
they  had  worked  early  and  la(i\  Sundays  and  weekdays',  with  entire  .self- 
sacrifice  and  chierfulness.  lie  associated  warmly  in  that  commendation 
their  foremen  and  their  conscientious  workers,  men  and  women.  He 
believed  that  the  relations  between  the  workers  and  the  management 
were  at  least  as  cordial  as  in  other  firms  of  anything  like  their  magnitude. 
It  was  possible  that  both  tides;  were  beginning  to  understand  t.(ch  other 
better,  and  were  more  ready  to  make  mutual  concessions,  however  tem- 
porary.    He  hoped  th.il  understanding  might  continue. 
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CITY  NOTES. 


ELECTRICAL  COMPANIES'  SHARE  im.-Conlinveis 


VBUOBAMDA  (Dec.  iO).— Bank  rate  G  per  cent,  (since  July  lo,  1016). 
Con=«l'^  5'^  Consols  Pay  Dav,  Jan.  4.  Stocks  and  Shares  Ticket  Days 
Dec  28  and  -Jan.  11.  Fay  Days,  Dec.  29  and  Jan.  12.  Price  of  Silver, 
36}Sd.  

BUKHOS  ATMS  CITY  &  SUBURBAN  TRAMWAYS  CO.  (LTD.)-Tl>o 
report  for  the  rear  1915  states  that  the  construction  of  the  hnc  between 
Olivos  and  San  Isidro  has  been  finished,  but  the  level  crossing  over  the 
Central  Arsentine  Railway  at  Olives  has  not  yet  been  built,  and  the  l-re 
bevond  that  point  has  not  been  opened. 

BDENOS  ATRES  LACROZE  TRAMWAYS  CO.  (LTD.)— The  gross  receipts 
for  the  ^•ear  June  30  wer-  S5.S83.262,  decrease  8217.389  ;  working  ex- 
uense-s  83,895,787.  increase  8135,005.  The  balance  was  S1.987.47o.  frrmi 
Which  must  be  deducted  debenture  interest.  &c  ,  leaving  S644,519._  l" 
reserve.  S:}2.225  :  to  the  dircetonj.  832.225  :  dividend  S62;»:t_Ul 
(against  SLOOO.UOO)  ;  to  next  account.  835,483  (against  S83,0o8). 
CORDOBA  LIGHT,  POWER  &  TRACTION  CO.  (LTD.)— The  accounts  for 
vt-ar  ended  Scit.  30  sli<nv.  after  navnieiit  of  (lel)entui-<-  interest,  a  loss  of 
£230.  reducing' the  cr.  clit  balance  of  i:2li..-)Sl  brought  forward  to  i:2i;.3.'--l, 
which  will  be  carried  forward. 

KAMIU.  ELECTRIC  RAILROAD  AND  LIGHTING  CORPN.  (LTD.) -A  -livi 
dend  of  U  per  cent.  (81.50  per  share)  for  the  quarter  ending  Dee.  31  has 
Ijecn  declared  on  the  common  capital  stock. 

TUCUMAN  TRAMWAYS,  LIGHT  &  POWER  CO.  (LTD.)— The  accounts 
fur  the  vcar  ended  June  30  show  a  net  profit,  after  meeting  interest 
chaigcs.'of  £7.306.  thus  nducing  (h'bit  balance  forward  to  £35.210. 

YORKSHIRE  (WEST  RIDING)  ELECTRIC  TRAMWAYS  (LTD).— The 
directors  have  declared  a  final  dividend  of  3  p(T  cent.,  (being  at  rate  of  6 
per  cent.  \kt  annum)  on  account  of  the  dividend  accrued  on  the  6  per 
tent,  preference  sharc.i. 


Last 

M      DEND 


PriM 

TUM., 
Dec.  19 


Rate 

PER  CENT. 
YlELCEC. 


METAL  PRICES. 

Messrs.  J.  B.  Gamham  &  Sons,  132, UlpperThames-street. Lord 
date  Dec.  19,  the  following  as  the  present  basis  prices  of— 
New  Metals.  Per  lb. 

Solid  Drawn  Brass  Tubes 181d. 

Solid  Drawn  Copper  Tubes 22d. 

Brazed  Copper  Tubes  22d. 

Brazed  Brass  Tubes 201d. 

Brass  Wire   17id. 

CopperWire 22d. 

Rolled  Brass 17Jd. 

BrassSheets 17id. 

Per  ton. 

Copper  Sheets   £187    0    0 

Spelter M    '    ' 


,  E.C..  quote  under 


Per  ten 

EnElish  Lead Nominal 

Antimony   Nommal. 

Old  Metals.  Per  ton. 

Clean  Copper  Scrap £120    0    0 

Clean  Brass  Scrap     70    0    0 

Bra7icry  Copper  Scrap  ...     102    0    0 

Old  Lead  .. 27    0    0 

Old  Zinc 40    0    0 

HollowPewter 130    0    0 

Black  Pewter  95    0    0 

Gun  Metal 101 


8% 

7% 

3i%' 

4t% 

8% 

7% 

4i% 

5% 
I  6% 
4% 
4% 
4J% 
4% 

^7o 

5% 

U% 

4% 

4% 

1% 

3J% 

3}% 

3J% 

3J% 

4% 

6% 
4% 
4% 
4% 

15% 
6% 
7% 
5% 
6% 
17i% 
3/0 
6% 
4i% 
7J% 
6% 
4% 
20% 


'IT" 


Mr.  A.  Joseph,  Earl-Street,  London-road, Southwaik, London. S.E.,  quotes  underdate 
D'-z.   19,  the  following  approximate  prices  of  Scrap  Metals:— 


Per  ton. 

Scrip  Brau £76    0    0 

CleanCopper 130    0    0 

Braiiery  Copper 100    0    0 

Gun  Metal 105    0    0 

Old  Lead    30    0    0 


Per  ton. 

Tea  Lead £27    0    0 

Old  Zinc 43    0    0 

Hollow  Pewter 140    0    0 

Shaped  Black  Pewter  ....     IOC    0    0 


1  7J% 
1  7% 
.    4% 

4J% 
10% 
5% 


Mr.  Joseph  can  supply  solder  at  the  f-yilowing  prices  per  ton :  Plumber's  Solder  (in  bar 
or»trlp),£e4  ;  CommercialTinman's  colder,  £105.  Blowpipe  Solder,  £115. 


ELECTRICAL  COMPANIES'  SHARE  LIST. 

Wcgivebelowtholate.st  prices  at  which  actual  transactions  took plaoe 
oil  or  before  Tuesday,  Dee.  19, 


20' 
4% 

4% 
4% 
Hf 
4% 

30/0 
1J%* 


Electricity  Supply — cont. 

St.  James'  &  Pall  Mall  Qrd 

Do.  do.  Pref 

Do.  do.  Debs     

Urban  Elec.  Supp.  4J%  Db.  St 

Waste  Heat  &  Gas  Elec.  Gen .  Stations . 
Westminster  E.S.  Corp.  Ord 

Do.    4i Cum.  Pref 

Electric  Railways  and  Tramways 

British  Elec.  Traction  5%  Debs 

Do.    6%  Cum.  Pref 

Central  London  Guar.  Assented  Ord. 
Do.        do.        Assented  Def.  Ord.  . 

Do.    4}%  Pref 

Do.    4%  Deb.  St 

City  &  S.  London  Deb 

Do.    Pref.  1896 

London  Electric  Ry.  Old 

Do.    4%  Pref 

Do.    4%  Debs 

Metropolitan  Ry.  Con.  Ord 

Do.    3J%  Pref 

Do.    3i%  Convertible  Pref 

Do.    3|%ADebs 

Do.    3i%  Debs 

Metropolitan  Dist.  Ry.  Ord 

Do.    4%  Prior  Lien   

Do.    4J  First  Pref , 

Do.    6%Perp.  Debs \       l05t 

Do.    4%  Debs 

Do.    4%  Debs.  (1903-5) 

Do.    4%  Guar.  Stock 

Electric  Manufacturing,  &c 

Babcock  &  Wilcox  Ord 

Do.    6%  Pref 

Brit.  Aluminium  Ord 

Do.     Prior  Lien  Debs 

Do.    6%  Pref 

Brit.  Insulated  &  Helsby  Ord.  . . . 

Do.    6%  Cum.  Pref 

British  L.M.  Ericsson  Mfg.  Cm.  6%  Pref. 
British  Thomson-Houston  Db... 

Brit.  Westinghouse  Pref 

Do.    6%  Prior  Lien  Debs 

Do.    4%  Mort.  Deb.  St 

Callender's  Cable,  &c.,  Co.  Ord. . 

Do.    5%  Pref 

Do.    41%  Debs 

Dick,  Kerr  &  Co.  6%  Pref 

Edison,  Swan  Co.  A.  £3  pd 

Do.    4%  Deb 

Elec.  Construction  Ord 

Do.    7%  Cum.  Pref 

Do.    4%  Debs 

General  Electric  Ord 

Do.    6%  Pref .■••• 

W.T.  Henley'sTelegh.  Wks.  Co.  Ord.  . 

Do.    41%  Cum.  Pref 

Do.    4J%  Db 

India  Rubber,  G.P.  &c.,  Ord 

Do.    Pref 

Telegh.Con.&  Main. Co 

Do.    4%  Debs 

Vickers  Ord 

Do.    5%  Pref 

Do.     1st  Debs 

Do.    4J%  2nd  Debs 

Willans  ft.  Robinson  B.  Cm.  Pref 

Do.     Ist  Mt.  Deb.  St ^. . 

Telegraphs. 

Anglo  American  6%  Pref.  Ord 

Do.    Def.  Ord 

Commercial  Cable  4%  Debs 

Cuba  Submarine  Ord 

Do.    10%  Prof 

Direct  Spanish  10%  Prof 

Direct  United  States - 

E.TStern  Tel.  Co.  Ord 

Do.    31%  Prof ■_ 

Do.    4%  Dobs 

E.astern  Extension  Tel.  Co.,  4%  Debs. 

Dc.    Ord 

Gt.  Northern  Tel. Co.  WlthCoup.  1 1 . . . 

Indo-European 

Marconi's  Wireless  Tel.  Co 

Do.    7%Pref 

West  India  &  Panama  Ord 

Do.     1st  Pref 

Western  Telech.  Co 

Do.    4%  Dob.  St 

Western  Union  SO-yr.  Bd»,.  ^,. 


Si 
74 
fc7t 

It 

a 

3ii 


741 
64i 
70t 
82i 
74i 
67 
70} 
2,», 
615 
68} 
251 


661 


651 

lU 
1! 

91,;^ 

iii'i 


68 

13,^ 

93 
16A 

4 

88i 
1311 

7J 
37i 
95 

li 

76i 
9Bi 
44 
59 


4  14  8 
6  15  2 
6     8    0 


Telephones. 

Monto  Video  Teloph,  Old 

Oriental  Telephone  Ord 

Do.    Db.  St 

Toleph.  Co.of  Eh'yptDb.  St 

United  River  Plate  Ord 

Do,    5%  Cum.  Prof 

Do.    Dob,  Stk 

Financial  and  Investment. 

GloboTclei-h.SiTiutl 

Do,    6%  PI 

Mack,vi;.,nn..Mio,.'Com,Mcn    .... 

Do.      il(OI'r.-l 


I  Si 


1401 
oU 
72  i 
77J 
Ui 
371 
514 


1.'. 

7J 
13  li 
72 
991 


Feb,  Aag 
Feb,  Aug 
Jan,  Dec 
Apl,  Oct 
Mar,  Aug 
Mar,  Sept 
Jaa,  July 


Jan,  Juljr 

Jan, July 

May,  Nov 

Fob,  Aug 

Jan,  July 

Mar,  Sept 

Jan,  July 

Feb,  Aug 

Feb,  Aug 

Feb,  Aug 

Jan,  July 

Jan,  July 
Feb,  Aug 
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Feb,  Aug 
Jan,  July 
Jan,  July 
Jan,  July 
Mar,  Sept 

Apl,  Oct 
Apl.  Oct 
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Jan,  July 
Jan,  July 
Aug,  Feb 
Jan.  July 
Mar,  Sept 
Feb,  Aug 

April 
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Jan,  July 
Jan, July 
Feb,  Aug 
June,  Dec 

Sept, 
Feb,  Aug 
Jun,  Dec 

May 
Jan,  July 
Jan,  July 

July 
Jime,Dec 
Feb,  Aug 

Jun,  Dec 
Feb,  Aug 
Apl,  Oct 
Mar,  July 
Jan,  July 
May,  Aug 
May,  Aug 
June.  Dec 
June,  Dec 


41 

801 


70 
125 


6  5  10 
6  19  II 
5  14     I 

5  19    5 

6  112 
6  13  4 
6  13  4 
5  14  I 
5  13  10 
5  10  h 
5    3     7 


5  14  10 
5  10  3 
4  10  10 
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6  t  11 
S  14  3 
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4  16    0 
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5  119 
5  14  3 
4  16    0 


Fb,My,Aug,N 

Fb,My,Aug,N 

Ja.Ap,  Jly.O 

May,  Nov 


Ja,Ap,Jly,0 
Ja,My,Jly,0 
Ja.My, Jly.O 

May,  Nov 

Feb,  Aug 
Ja,Ap,JIy,0 
Ja,My.  Jly 

May,  Nov 
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July 

May,  Nov 


Coloniai  .-ind  Foreign  Electric  3  upply,  &iC. 

,  l.„  ■    '  ■!«        < 

'<4i 


M.ay,  Nov 
1r,Jly,0.De« 
June,  Dec 
May,  Nov 

Nov 
Apl,  Oct 
Jan,  July 
Jan,  July 
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J. in,  July 
Jun,  July 

Sp.DcMr.Jn 

Sp,Dc,Mr,jn 

la.ApI.Jly.O 

la  Apl.JW.O 

Apl,  Oct 

Mar,  Sept 
J  un ,  Doc 
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Science  and  National  Service. 

It  is  too  soon  as  yet  to  form  any  opinion  of  the  steps  Kkely 
to  be  taken  by  the  newly-created  Director  of  National  Service. 
Mr.  Neville  Chamberlain,  if  reports  speak  truly,  accepted 
the  position  at  very  short  notice,  and  without  a  very  clear 
conception  of  the  duties  involved,  and  we  trust  that  he  will 
devote  a  reasonable  interval  of  time  to  the  necessary  "  clear 
thinking  "  before  he  issues  his  scheme.  It  appears  to  be 
generally  anticipated  that  the  nation  will  be  invited  to  enrol 
themselves,  at  first  voluntarily,  but  afterwards  under  compul- 
sion, for  National  Service,  but  no  suggestions  have  been  thrown 
out  as  to  how  the  duties  which  each  member  of  the  nation  can 
best  fulfil  will  be  determined.  The  nation  had  an  opportu- 
nity of  oft'ering  such  services  at  the  time  the  National  Register 
was_  i^repared,  and  one  would  suppose  that  one  of  the  first 
.steps  to  be  taken  by  the  Director  would  be  to  survey  the  infor- 
mation tints  obtained  and  to  approach  those  who  had  already 
offered  specific  sendees  rather  than  to  commence  the  process 
rfe  novo.  However  this  may  be,  we  do  hope  most  seriously 
that  any  scheme  of  National  >Service  wiU  comprise  better 
machinery  for  ascertaining  the  available  scientific  talent  in  the 
country  and  mobilising  it  in  a  more  intelligent  manner  than  at 
present.  It  is  now  generally  accepted  that  the  lack  of  en- 
couragement of  scientific  eiiort  in  the  past  and  the  utter  igno- 
rance in  many  (|uarters  of  its  possibilities  in  the  present,  have 
constituted  one  of  the  greatest  iiandicaps  to  this  country  since 
the  outbr(>ak  of  war.  In  the  early  stages  the  utilisation  of  the 
services  of  .scicntiiic  men  was  entirely  ignored.  Those  of  mili- 
tary age  wore  quickly  drafted  into  the  Army,  and  the  loss  to 
the  future  of  the  many  brilliant  and  promising  lives  will  not 
bear  conteni])lati())'.  During  the  past  months  there  luive  been 
signs  of  a  more  intelligent  outlook.  Committees  of  leading 
.scientific  men  have  been  formed  to  asssist  the  Ministry  of 
Munitions  and  the  Admiralty.  The  Advisory  Council  to  the 
Coniniitteo  of  the  Privy  Council  on  Industrial  llesearch  has 
done  a  groat  deal  to  foster  scientific  effort  in  the  nianulacturiiig 
lifld,  and  the  foiniation  of  the  new  Imperial  Trust  for  the 
J'hicouragoment  of  Scientific  and  Indu.strial  Researcli,  following 
LoHi)  Crewe',^  statement  to  the  deputation  from  the  Board  of 


Scientific  Societies  on  December  1st,  gives  hope  of  better 
things.  At  last,  it  seemed,  this  movement  was  crystal  ising 
into  a  definite  organisation  with  the  funds  and  powers  to  de- 
velop research  on  a  large  scale. 

There  is  a  danger  that  in  a  sudden,  not  to  say  frantic,  call 
for  further  national  sacrifice  the  success  of  this  movement  may 
be  jeopardised,  and  that  the  futile  errors  that  marked  th" 
early  stages  of  the  war  may  be  repeated.  We  have  already 
lost  in  the  war  a  great  part  of  the  scientific  youth  of  the  country. 
We  cannot  afford  to  lose  the  middle-aged  and  physically  unfit 
scientific  workers  as  well,  particularly  at  a  time  when  many  of 
them  have  at  last  gained  a  certain  amount  of  recognition  and 
are  actually  at  work  in  the  national  interest.  Let  there  be  no 
mistake.  Scientific  men,  engineers  and  others  with  special 
technical  knowledge,  are  willing  to  make  any  sacrifice  in  the 
true  interests  of  the  country.  But  they  claim,  with  justice, 
that  their  efforts  in  their  particular  field  are  of  peculiar  value 
at  the  present  time  and  of  even  greater  vital  importance  for  the 
future.  And  they  should  not  willingly  acquiesce  in  being  con- 
verted into  farm  hands  or  labourers  at  the  bidding  of  some 
Tribunal  on  wliich  science  is  not  represented,  and  which  has  no 
conception  of  the  part  played  by  science  either  in  ind  stry  or 
modern  warfare.  We  hope,  therefore,  that  in  the  new  scheme 
of  things  there  will  be  provision  for  the  proper  survey  of  the 
services  of  scientific  men,  that  such  services  will  at  least  be 
valued  by  a  body  with  some  claims  to  scientific  knowledge,  and 
that  they  will  be  utilised,  in  their  proper  sphere,  more  and  not 
less  effectually  than  at  present.  Let  us  hope  that,  come  what 
will,  we  shall  be  saved  from  a  repetition  of  the  action  of  the 
National  Convention  which  condemned  the  great  chemist 
Lavoisier  to  death  with  the  words,  "  The  Republic  has  no 
need  of  scientists."' 


Labour  Exchanges  and  Staff  Appointments. 

From  time  to  time  coni])!;iints  reach  us  regarding  the  un- 
satisfactory way  in  which  the  Labour  Exchanges  deal  with 
inquiries  for  highly  qualified  men  in  the  several  branches  of  engi- 
neering.    As  a  typical  case  may  be  given  that  of  a  controlled 
fijm  in  want  of  a  chief  draughtsman.     An  advertisement  in  the 
following  terms  will  be  put  into  the  engineering  newspapers  : — 
Skniok  Dr.MjOhtsman  Rr.QriRP.n,  to  tako  clinrgo  of  largo  drawing 
offiep.      Heavy  electrical  ongineoriug  axix:ricncj  indispensable,  and 
knowU'ilgc   i>£   tui'bo-altornators   of   largo   output  desii'able.     I'on- 
trollcd  cstablishmont.     No  one  on  Government  work  need  a>i|)Iy.^ 
Apply,  stating  experience,  salary  and   Rge,  to  nearest  LABOUR 
EXt'llANtiE,  mentioning  this  paper,  and  quoting  N.\  POO  3.14. 

Inquiry  at  the  nearest  Labour  Exchange  more  often  than  not 
reveals  that  nothing  whatever  is  known  of  the  appointment  in 
question  by  the  man  in  charge.  Frequently  the  applicant  is 
catechised  by  a  very  superior  and  very  young  official.  In 
view  of  this  it  is  not  a  matter  for  surprise  that  those  who  have 
attained  a  certain  position  in  the  profession  refuse  to  have 
anything  whatever  to  do  with  the  Labour  Exchange.     When 
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it  is  stated  that  further  particulars  may  be  obtained  by  apply- 
ing at  the  nearest  Labour  Exchange,  in  many  cases  it  is  found 
that  the  positions  are  filled  before  the  particulars  are  generally 
available.  An  important  appointment  dealt  with  in  this 
slip-shod  manner  may,  and  sometimes  does,  result  in  there 
being  no  applicant  for  the  position.  At  a  time  when  highly 
qualified  men  are  necessary  and  are  not  forthcoming  by  the 
new  method  it  occurs  to  us  that  it  would  be  as  well  to  be  con- 
tent with  the  old  method,  which,  irrespective  of  its  drawbacks 
from  the  point  of  view  of  the  Government,  did  at  least  give 
reasonable  satisfaction  both  to  employer  and  employe. 


The  Darkening  of  the  Streets. 

We  referred  in  our  last  issue  to  the  discussion  at  the  meeting 
of  the  Illuminating  Engineering  Society  on  December  15th,  in 
the  course  of  which  Mr.  L.  Gaster  mentioned  the  anomalies 
found  in  the  present  arrangements  for  street  lighting.  A\  e 
think  there  will  be  general  agreement  with  his  view  that  the 
present  devices  for  screening  the  lights  are  crude  and  uneco- 
nomical, and  that  there  can  be  no  justification  for  the  great 
discrepancies  in  the  amount  of  illumination  prevailing  in  dif- 
ferent districts.  The  trouble  arises  through  two  chie'  deects  : 
Firstly,  that  the  people  under  whose  super  ision  the  changes  in 
street  lighting  are  made  have  little  or  no  knowledge  of  the  tech- 
nical side  of  illumination  ;  and,  secondly,  that  the  measiu'es 
taken  are  the  result  of  more  or  less  conflicting  claims  by 
different  authorities,  urging  respectively  precautions  again.«t 
hostile  aircraft,  the  need  for  economy,  and  the  requirements  of 
safety  and  traffic.  As  a  result  the  conditions  in  any  district 
depend  ver\-  much  on  which  authority  happens  to  get  the  upper 
hand.  Tlie  darkening  of  the  streets,  in  short,  is  one  more 
example  of  our  national  habit  of  deciding  important  matters 
without  obtaining  expert  advice.  The  present  conditions  are 
probably  largely  responsible  for  the  remarkable  increase  in 
street  accidents  since  the  war  began.  In  addition,  their  pre- 
judicial effect-  on  traffic  during  the  busy  hours  constitutes  a 
great  economic  loss.  There  is  much  to  be  said  for  Mr.  Caster's 
suggestion  that  the  time  has  come  when  a  properlv  constituted 
central  authority',  utilising  expert  advice,  should  be  ajtpointed 
to  survey  the  problem  as  a  whole.  One  of  the  chief  duties  of 
such  a  body  would  be  the  prej)aration  of  more  specific  instruc- 
tions to  .secure  more  economical  and  efficient  methods  than  at 
present,  and  a  reasonable  uniformity  in  practice  throughout 
the  London  di.strict. 


Aerial  Ferry  at  Niagara.— It  appears  that  an  aerial  ferry 
Jias  now  Ixiii  cifcliil  acro.ss  Niagara.  The  fern,'  is  driven 
electrically,  travels  abrive  the  whirlpool  at  a  height  of  about 
150  ft.  and  carries  .36  pas.sengcrs. 

French  Electrical  Journals.— From  the  Ist  of  .larmary  our 

cont'Miiporarii'.s  "  l,ii  Liiiijii'i'-  Electrique  "  and  "  La  Hevue 
lild(tri'|iii-  "  will  apix'iir  a.-i  one  paper  under  the  title  of  "  Hevue 
06n6ral<'  <\i-  I'Klectricitc."  It  will  be  the  official  organ  of  the 
Union  (li'H  Syndirats  de  rElctricitd,  will  be  published  weekly 
at  12  Place  de  Lalionlc.  I'urJH,  and  will  contain  about  ."lO  |>ages. 
The  siibmriiition  price  for  the  I'o.stal  I'nion  will  be  511  fr. 

Pocket  CO2  Indicator.  A  pocket  VO^  indicator  has 
recently  l>c-c-,,  [.rouijlit  iiiii  l,y  the  IJachurucli  liidustriu!  Itisfni- 
ment  Co.  iif  I'iilnUiirg.  It  works  on  the  funiiliur  principle  of 
the  CO,  ut»H<  rption  by  K<Jll.  This  instrument  is  designed  for 
rather  rough  u.hhv;i-,  iiikI  every  part  can  1 1-  easily  replaced  in  the 
rvent  of  liTeiiku;/is  li  is  npormd  lliut  17  to  2(>  ftnalyses  per 
h<»ur  can  he  made  wiih  the  instrunieiit.     With  ordinary  care 

nn  ;i'  ■•'■ '"•  iiuidr  with  a  muxiniuni  err.ii  of  2  per  cent. 

Tie  i  soluiion  of  piitaHsiiMu  hydroxide  in  water. 

Sev.  ■  1  unulyseM  cuti  he  nuide  with  one  charge  of  the 

cauitlie.     Th<-.  devire  is  <■  unpiiet  and  porliible. 


Process  for  Drawing  Lamp  Filaments. — A  process  for 
cold-drawn  metallic  filaments  has  recently  been  patented  by 
Mr.  K.  Nishimooo,  of  Tokyo.  Forming  at  first  a  consolidated 
Stick  of  a  mixture  of  tungsten  and  a  small  proportion  of 
thorium,  an  alloy  is  obtained  by  uniformly  heating  the  mixture 
at  a  sintering  temperature  and  then  gradually  keeping  its 
temperature  at  dull  red  heat.  The  consolidated  stick  is  then 
subjected  to  repeated  hammering  or  rolling  until  it  becomes 
so  ductile  that  it  may  be  hammered  into  bars,  rolled  into  sheets 
or  drawn  through  dies  into  wires,  much  like  the  metals  which 
are  commonly  treated  in  this  manner  at  ordinary  temperature. 

Heating  of  Organs. — It  is  well  known  that  if  organs  are  to 
be  maintained  in  good  condition  they  must  be  kept  free 
from  damp.  With  this  object  in  view  an  appliance  has  been 
placed  on  the  market  for  supplying  heated  air  to  organs,  a  gas 
burner  being  used  to  supply  the  necessary  heat.  The  appliance 
is  described  in  the  October  issue  of  "  A  Thousand  and  One 
Uses  for  Gas."  From  the  illustration  that  is  given  it  is  obvious 
that  only  a  small  supjjly  of  gas  is  necessary.  It  appears  to  us 
that  some  of  those  engaged  in  the  manufacturing  of  electric 
heating  apparatus  might  very  well  devise  an  electric  heater 
for  this  purpose.  The  amount  of  energy  required  would  not 
be  considerable  ;  the  device  would  afford  another  outlet  for 
electric  energy  over  long  hours,  and  there  would  be  the  further 
advantage  that  gas  fumes  would  be  eliminated. 

The    Development     of     Electric    Steel    Furnaces.— The 

'■  Journal  "  du  Four  Electrique  et  de  I'Electrolyse  gives  some 
new  facts  which  illustrate  the  great  impetus  given  to  the  con- 
struction of  electric  steel  furnaces.  Since  the  outbreak  of  war 
over  a  hundred  installations  are  known  to  have  been  put  in, 
and  the  total  number  in  the  world  now  approaches  300,  which 
is  about  twice  the  number  existing  in  1913.  The  United  States 
is  credited  with  constructing  .50  last  year  and  this  country  with 
30  since  the  war  began.  Germany  is  said  to  have  produced 
130,000  metric  tons  of  electric  steel  in  1915  as  compared  with 
90,000  in  1914,  and  Italy  is  also  making  large  additions.  At 
a  recent  meeting  of  the  Sheffield  Society  of  Engineers  and 
Metallurgists,  the  President  remarked  that  the  electeric  furnace 
had  come  to  stay,  but  they  must  have,  by  some  means,  cheaper 
electric  current. 

Mammoth  Water  Turbines. — The  three  single-runner  Francis 
turbines  installed  by  the  TallasseePowerCompany  on  the  Yadkin 
River  in  North  Carolina,  with  a  guaranteed  rating  of  31,000  h.p. 
under  an  effective  head  of  180  ft.  and  27,000  h.p.  under  165  ft. 
at  154  revs,  per  min.,  are  said  to  be  the  largest  units  yet  built. 
The  initial  installation  will  consist  of  three  vertical  shaft  single 
runner  turbines  of  the  rating  named  direct  connected  to 
alternating  current  13,200-volt  36-cycle  generators  rated  at 
18,000  k.v.a.  The  generators  are  28-pole  units,  and  have  an 
overload  guarantee  of  22,500  kw.  at  unity  power  factor,  with 
an  efficiency  at  18,000  k.v.a.  and  unity  ])  iwer  factor  of  96-9 
per  cent.  The  turbine  runner,  wJiich  weighs  20,000  lb.,  is  a 
single  piece  of  solid  bronze.  A  governor  is  used  in  which 
fiyliail  actuated  valves  control  the  admission  and  discharge 
of  oil  to  two  operating  cylinders  that  have  piston  rods  running 
to  the  shifting  rings.  The  total  weight  of  the  revolving  parts 
and  the  reaction  thrust  of  the  loaded  runner  are  carried  on  a 
KiiiV'sbury  tlinist  bearing. 

War  and  Young  Engineers.  So  gnai  are  t  he  inroads  being 
niaili'  by  tlie  war  on  the  young  nianhootl  of  tiie  country  that 
many  of  the  engineering  de])artments  of  our  universities  and 
colleges  now  count  their  students  only  in  tens,  where  formerly 
the  total  on  the  rolls  ran  into  luindreds.  What  is  our  lo.ss  in 
this  direction  is.  as  in  nmny  others,  America's  gain.  .\s  an 
example,  the  ICngitieering  Correspondent  of  the  "  Daily  Tele- 
graph "  quotes  the  recent  admi.ssion  iigiires  to  tin'  Ci  liege  of 
I'iiigineering  of  t  iii^  I'niversily  of  Illinois.  In  all.  no  fewer 
than  1,1  13  stmli'nts  hav(>  taken  up  the  study  of  one  or  other 
of  the  many  liranehes  of  engineering,  this  total  bi'ing  made  up 
as  follows:    Architt'<-fure,  lit!;   architt'ctural  en;jiiieering.  ItiT  ; 

ceniinic   eiigii ring.    16;     civil   engineering,    190;     electrical 

engineering,   '2t\l\  ;    ineclianiral  engineering,  27.'!  ;     mining  en- 
gineering, 25  ;    muMi(i|iiil  and  sanitary  engineering.  26  ;    rail- 


THE  ELECTRICIAN,  DECEMBER  29,  1916. 


409 


way  ongiiieering,  34.  The  position  as  far  as  we  arc  concerned, 
particularly  when  viewed  from  the  after-war  standpoint,  is 
lamentable.  Splendid  young  ))rains  have  been  sacrificed  in 
actual  combat  that  might  have  been  put  to  infinitely  better 
national  use. 

OBITUARY. 


The  Hon.  T.  H.  \V.  Pelham. — We  regret  to  record  the  death  of 
the  Hon.  T.  H.  \\".  Pelham,  C.B.,  which  occurred  on  S.aturday,  the 
23rd  inst.  He  held  various  Government  appointments  and  for  some 
time  was  Assistant  Secretary  (Harbour  Department)  of  the  Board 
of  Trade.  While  at  the  Board  of  Trade  he  held  many  local  inquiries 
hi  regard  to  Provisional  Electric  Lighting  Orders,  &c. 

A.  J.  Ireland. — We  regret  to  record  the  death  of  Mr.  Arthur 
James  Ireland,  electrical  engineer,  who  was  for  many  j'ears  associ- 
ated with  the  British  Thomson-Houston  Co.,  of  Rugby.  Mr.  Ireland 
was  57  years  of  age. 


PERSONAL. 


Change  of  Goveensiest  Honours. — Amt^ng  the  honours  con- 
ferred on  the  recommendation  of  Mr.  Asquith  on  the  occasion 
of  his  resignation  ar?  the  following  : — 

The  dignity  of  a  Viscounty  has  been  conferred  upon  Lord  Cowdray 
and  that  of  a  Baron  of  the  United  Kingdom  upon  the  Right  Hon.  Joseph 
Pease,  M.P.  Lord  Cowdray  is  well  kno^vn  as  the  head  of  the  firm  of  S. 
Pearson  iSrSon  (Ltd.),  engineers  and  contractors,  and  Mr.  Pease  was  until 
recently  Postmaster-General. 

The  honour  of  Knighthood  has  been  bestowed  upon  Aid.  Evan  Spicer. 
The  new  knight  has  a  good  record  of  mimieipal  and  social  service  to  his 
credit,  and  he  was  chairman  of  the  London  County  Comicil  in  1906-7. 


APPOINTMENTS  VACANT. 


An  advertiser  wants  lady  assistants  for  an  electrical  test  room. 

An  experienced  foreman  armatme  winder  is  required  for  a.-c.  and 
d.-c.  winding  department  of  Manchester  controlled  firm.  See  ad- 
vertisement. 

An  assistant  electrical  engineer,  with  experience  in  testing  meters 
and  electrical  instruments,  is  wanted  by  a  London  firm.  See  an 
advertisement. 

An  assistant  electrical  engineer  is  reciuired  for  the  Government 
electric  light  department,  Federated  Malay  States.  Salary  £.360, 
rising  to  £390,  with  duty  allowance  of  £7.5  per  annum.  Applications 
to  Messrs.  PreecC;  Cardew,  Snell  &  Rider,  8,  Queen  Anne's  Gate, 
London,  S.W    See  an  adverlisetnent.  ' 

A  meter  and  instrument  tester  is  required  by  large  electric  power 
company  in  the  Jlidlands.     See  an  advertisement. 

A  shift  engineer  is  wanted  for  the  London  district,  with  experience 
in  therumiing  of  large  generating  stations.     See  advertisement. 

An  advertiser  wants  a  first-class  female  coil-winder,  with  ex- 
perience of  high-class  telegraph  instruments. 


INSTITUTIONS  AND  SOCIETIES. 


Scottish  Local  Section  of  the  Institution  of  Electrical  Engineers. — 

At  the  meeting  held  on  JJecember  12th  the  following  discussion  took 
place  on  Mr.  Peck's  Paper  on  "  The  Parallel  Operation  of  Electric 
Power  Stations  "  : — 

Mr.  W.  W.  Lackie  (Glasgow)  said  that,  with  separate  stations  for 
traction  and  power,  all  the  generating  stations  in  Glasgow  were  run  in 
parallel.  Tlicy  had  had  considerable  e.Kpericnce  in  linking-up  from  1898, 
when  they  took  over  Kelvinsido  station,  to  1912.  when  they  took  over 
the  stations  at  Govan  and  Partick.  Where  stations  were  of  less  than 
3,000  kw.  capacity  it  was  a  commercially  practicable  proposition  to 
change  consumers'  Inmjjs  and  apparatus  to  a  pressure  and  fix'(|UOncy  to 
suit  the  larger  powi^r  station.  If  the  12  stations  in  the  London  area 
which  were  under  .'i.OOO  kw.  capacity  were  dealt  with  in  tliis  way  the 
number  of  stat  ions  in  London  would  be  practically  halved,  and  linking- 
uj)  for  a  considerable  time  would  bo  limited  to  an  exchange  of  energy  at 
times  of  light  load. 

Mr.  F.  H.  WnvsALt>  (Grecn'ock)  said  ho  had  only  had  one  experience 
of  linking-uj)  in  Greenock,  and  that  was  on  a  small  scale  witli  a  hydro- 
electric scheme.  He  favoured  the  synchronous  motor-gonorator,  and 
thought  they  should  bo  prepared  to  tackle  its  disadvantages.  He 
thought  that  the  teclmical  considerations  in  connection  with  linking-up 
were  easily  sunuo\Mitable,  and  such  hindrance  as  really  existed  was 
commercial  in  its  nature. 

Mr.  A.  P\oi:  ((Uasgow)  said  linking-ui)  in  Glasgow  had  not  only 
effected  oonsiilerabic  oconomios,  but  it  had  added  to  the  security  of  the 
supply  an  regards  coitinuity.  It  was  well  to  make  cortiiiri  that  tho 
capacity  of  the  interconnecting  cables  was  not  only  adequate  to  deal 
with  till  load  to  h>  transferred  from  one  station  to  tho  others,  lint  that 
tlier.<  sho'dd  1)1  a  ruxrgin  of  co|)p(ir  to  d"al  with  the  fluctuation  which 


in  the  case  of.  say,  a  tramway  or  railway  load  would  be  shared  by  the 
prime  movers  in  tho  second  station  ordmarily  dealing  with  a  power  and 
lighting  load.  Load  should  not  be  evenly  distributed  over  tho  available 
plant,  but  should  be  put  to  the  maximum  extent  on  the  most  economical 
plant.  He  asked  ilr.  Peck  to  state  his  preference  as  between  the  induc- 
tion type  of  regulator  and  the  step-by-step  typo.  The  frequency-changers 
mentioned  by  the  author  must  in  some  cases  be  huge  machines. 

Mr.  E.  Seddon  (Edinburgh)  said  that  for  economical  working  svn- 
chronous  motor-generators  were  the  best  form  of  coupling  to  adopt.  "To 
connect  a  single-phase  station  with  a  three-phase  supply,  the  Scott 
connected  three-phase  to  two-phase  transformers  was  the  best  method 
to  use. 

Mr.  Peck,  in  reply,  said  that  linking-up  between  small  stations  of 
about  3.000  kw.  could  best  bo  done  by  changing  such  stations  to  the 
standard  frequency  of  tho  district.  Small  outlying  stations  should  be 
turned  into  sub-stations  for  distributing  puriio.=e.s.  Step-by-step 
regulators  were  more  efficient  than  the  induction  type  of  regiilator, 
which  took  a  considerable  current.  The  latter,  however,  gave  unifonu 
variation  in  voltage,  and  had  the  advantage  of  being  motor-driven,  and 
could  be  made  automatic  where  necessary.  The  frequency  converter 
would  be  cheaper  than  the  phase  converter  of  the  motor-generator  typo 
with  three-phase  motor  and  two-phase  generator. 

Diesel  Engine  Users'  Association. — At  the  December  meeting 
of  the  Diesel  Engine  Users'  As.sociation  Mr.  Geoffrey  Porter, 
A.M.Inst.C.E.,  was  re-elected  president  for  a  second  year.  Messrs. 
R.  W.  Lyle  and  W.  Pennell  were  elected  members  of  the  General 
Committee.     Mr.  Percy  Still  was  re-elected  as  honorary  secretary. 

The  hon.  secretary  made  a  general  statement  of  the  position  of  the 
association  and  of  the  work  carried  out  during  the  year  1916.  The  total 
membership  of  the  association  to  date  is  79,  being  an  increase  of  31 
Diesel  engine  users  during  the  year.  The  total  horse-power  represented 
by  ths  association  has  doubled  during  the  year,  being  now  46,108  b.h.p., 
as  against  23,984  b.h.p.  at  the  end  of  the  previous  j'ear. 

A  considerabls  amount  of  attention  has  been  given  during  the  year  to 
the  subject  of  the  use  of  tar  oils  as  fuel  in  Diesel  engines.  In  view  of  the 
high  price  of  imported  fuel  oil,  and  of  possible  shortage  in  the  future 
consequent  on  the  conditions  brought  about  by  the  war,  much  stress  has 
been  laid  on  the  importance  of  encouraging  in  every  possible  way  the  usa 
of  a  home  product  as  fuel.  A  considerable  amount  of  useful  ex{x;rience  has 
been  obtained  in  the  use  of  this  class  of  fuel,  and  further  trials  are  being 
made  with  various  methods  of  using  tar  oil. 

The  important  subject  of  lubrication  was  again  brought  before  the 
association  in  a  Paper  read  by  Mr.  George  B.  Vickers.  The  recent  dis- 
cussion on  "  Piston  and  Small  End  Lubrication  in  Diesel  Engines  " 
brought  out  further  points  of  interest,  and  it  has  been  arranged  that 
Mr.  Elliott  A.  Evans  will  at  the  meeting  in  January  read  a  Paper  on 
"  Chemistry  and  Examination  of  Lubricating  Oils." 


ARRANGEMENTS  FOR  THE  WEEK. 


ROYAL  INSTITUTION. 

Meetings   at  Albemarle-streot,   Piccadilly.    London,   W.     Six  illus- 
trated lectm^s  adapted  to  a  juvenile  auditory,  on  "  The  Human 
Machine  which  all  Must  Work,"  by  Prof.  Arthur  Keith,  M.D., 
F.R.C.S.,  LL.D.,  F.R.S. 
Saturday,  Dec.  30tli. 

3 p.m.     L:'ctui"e  II.,  "  Living  Levers.'' 
Tuesday,  Jan.  2nd. 

3 p.m.     Lcctuix:  III.,  "  Living  Pmnps." 
Thursday,  Jan  4tli. 

■3 p.m.     Lecture  IV.,  "  Living  BeUows." 
Saturday,  Jan.  eth. 

3 p.m.     I.ectui'e  V.,  "  Living  Workshops." 
Tuesday,  Jan.  9th. 

3  p.m.     Lectni-e  VI.,  "  Living  Wii'os  and  Central  Kxclianges." 


1st  LONDON  ENGINEER  VOLUNTEERS. 

Officer  Commanding.  l>ieut.-Col.  C,  B.  Clay,  V.D. 
Orders  for  the  Week  : — 

Officer  for  the  Week. — Platoon  Commander  .1.  O.  Cheadle. 

Next  for  Duty. — Platoon  Connnander  A.  Gerard. 

Monday,  January  1st. — Teclmical  for  Platoon  No.  9  at  Regency- 
street.  Squad  and  Platoon  Drill,  Platoon  No.  10.  Signalling  Class. 
Recruits'  Drill,  6.25  to  8.      I.(  ctnre  on  Telephones,  7.30. 

Tuesday.  .Ianuar>'  2nd. — Sebool  of  Anns,  6  to  7.  Lecture,  7.15, 
'■  Street  Fighting,"  Company  Coniniander  Hynam. 

Wednesday,  .lanuaiy  3r<i. — histructional  Class,  G.  15.  Platoon  Drill, 
Platoon  No.  1. 

Thursday,  .lanuary  4th. — Platoon  Drill,  Platoon  No.  7.  Ambulance 
Class  by  M.O.,  6.30. 

Ffiday,  .lanuary  5tli. — Technical  for  Platoon  No.  10,  Regency-street. 
Squad  and  Platoon  Drill,  No.  9.  Signallmg  Class.  Recruits'  Drill, 
6.25  to  8.25.     Lecture  on  Telephones,  7.30. 

Saturday,  .lanuary  6th. — Commanding  Officer's  Parade,  2.45,  uniform, 
for  Drill  in  Battei-sea  Park. 

Stmday,  January  7th. — Entivnching  at  Otford.  Parade  \'ictoria 
(S.  E.  &  C.  Railway  Booking  Oflico)  8.45  a.m.  Gniform,  haversacks, 
water  bottles.  Midday  ration  to  l)e  carried.  Railway  vouchers  will 
be  provided. 

Musketry. — For  all  Companies,  see  Notice  at  Headquarters. 

Note. — Unless  otherwise  indicated,  all  Drills,  &c.,  will  take  place  at 
ll('ail(|uarters. 
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COLONIAL  TELEGRAPHS  AND  TELEPHONES.* 

BY  R.  W.  WETGHTMAN. 

[Concluded  from  page  381.) 

Summary. — After  referring  to  British  Post  Office  practice,  the  author 
deals  with  the  appointment  of  engineers,  with  working  staffs  and  sources 
of  supply.  He  then  considers  telegraph  and  telephone  administration  in 
the  Crown  colonies,  and  amalgamation  of  railway  telegraphs  with  postal 
telegraphs.  The  next  section  of  the  Paper  is  devoted  to  overhead  con- 
struction. The  telegraph  and  telephone  systems  of  the  Crown  colonies. 
South  Africa,  Canada,  Australia  and  New  Zealand  are  described  at  some 
length,  and  in  conchision  the  important  question  of  lightning  protection 
is  considered. 


Canada. — The  Bell  Company  have  ctntral-battery  nianuar.sy;>tcm;5 
in  their  larger  exchanges,  and  in  exchanges  below  tOO  or  600  lines 
they  use  magneto  boards.     They  have  no  automatic  exchangea. 

The  practice  of  the  Manitoba  Government  Department  ia  on 
similar  lines.  Their  magneto  boards  are  fitted  with  plug-restoring 
line  signals  of  the  eyeball  tj-jje. 

In  Alberta  and  Saskatchewan  the  Government  exchange  at  Cal- 
gar3-.  Medicine  Hat,  Lethbridge,  Begina  and  Saskatoon  are  equipped 
with  the  Strowger  automatic  system,  as  is  also  the  municipal  ex- 
change at  Edmonton.  This  latter' exchange  was  started  in  1907 
with  a  500-line  installation,  but  is  now  for  10,800  I'nes,  of^  which 
9,300  are  connected.  It  is  spread  over  four  exchange?  and  an  area 
of  roughly  20  sq.  miles.  All  other  exchanges  in  these  two  provinces  are 
magneto  except  two  central-battery  manual  exchanges  at  Sas- 
katchewan. 

Dry  cells  are  used  on  all  subscribers'  magneto  instruments  through- 
out Canada. 

The  block  and  alley  systtmof  distribution  is  generally  followed. 
The  comjany  are  work'ng  towards  an  all-cable  distribution  in  their 
exchange  areas.  On  many  small  exchanges  thejmain  distribution  is 
carried  out  entirely  with  aerial  dry-core  cable. 
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The  min'mum  speech  efficiency  on  the  long-distance  circuits 
ranges  from  30  to  36  miles  of  standard  cable.  The  general  dryness 
of  the  climate  contributes  to  a  high  standard  being  attained. 

Long-distance  lines  are  equipped  with  lightning  discharges  on  the 
pole;  at  suitable  intervals,  and  where  these  wires  are  taken  into  an 
office  or  testing  station  it  is  i  common  practice  to  place  the  dischargers' 
one  or  more  poles  away  on  each  side  of  the  office.  The  "  Chapman  " 
discharger  shown  in  Fig.  6  is  a  type  much  used  for  this  purpose. 

On  man  distribution  fiames  carbon  dischargers  and  heat  coils  are 
used  by  the  Bell  Company,  but  carbons  and  fuses  are  more  generally 
provided  by  other  administrations. 

There  is  no  through  communication  yet  between  the  Eastern  and 
Western  shores  of  Canada.  There  is  a  break  of  6C0  miles  between 
Fort  William  and  Kcnora  in  wh'ch  there  is  no  telephone  line  at  all, 
and  the  Rocky  Mountains  form  another  break  between  Alberta  and 
British  Columbia.  The  longest  Ines  regularly  in  ase  in  Canadian 
territory  are  those  between  Montreal  and  Windsor  and  Montreal  and 
North  Bay,  distances  of  about  600  miles.  Loading  coils  are  in  iLseon 
both  open-  wire  and  undergroimd  sections  of  the  long-distance  circuits. 
Communication  is  given  with  a  large  number  of  places  in  the  I  jiited 
States^  through  the  trunk  lines  of  that  country,  the  longest  distances 
beng  Jlontreal  to  San  Francisco,   3,800  miles,  and  Toronto  to  San 
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o / 


Fig.  ti. — Chapman  Liciitnisci  Akuester  (Canada), 


The  methods  of  protect'on  at  subscribers'  station'!  vary  somewhat, 
but  generally  they  conform  to  American  practice.  Circuits  are 
divided  into  three  classes — viz.,  unexposed,  partially  exposed  and 
exposed.  I'nexposed  stations  are  those  that  are  not  exposed  to 
lightning  or  to  contact  with  I'ghting  or  power  circuits.  A  station 
is  not  coniidercd  exposed  to  1  ghtning  if  it  is  served  by  aerial  wires  on 
j.o'es  for  a  distance  of  Icr.s  than  half  a  mile.  At  such  stations  no 
dincliargcpi  or  fu.seo  are  provided.  Partially-exposed  stations  arc 
thoiie  that  are  subject  to  lightnijig,  but  not  to  contact  with  lighting 
or  power  wirei.  Carbon  dischargera  are  titled  at  those  stations. 
Exposed  i.tation'.  cover  all  others,  and  carbon  dischargers  and  fuses 
arc  tilted  at  Ihese  station'). 

Supi-rimpo  .I'd  ti-tegroph  circuits  which  arc  uiiually  Icated  to  tli<^ 
U-li-Krii|ih  (ompniiicfi  aru  arrangi  d  on  both  "simplex"  and  "  coin- 
pfiHilc  "  '  V  ■t^'irri.  The  "  Him pli^x  "  w  the  well-known  system  which 
givcrt  oni-  .Mori"  i  ircuit  superin)|  oscd  on  one  te|c|ihonc  pair  Ijy  mean't 
of  ri'|nnlinK  loil;.  Tlio  "  (oni.poiiite "  gives  two  Morse  eartlii'd 
circuits,  which  can  hi-  work<'d  cither  ninglf  or  duplex,  and  one 
mMAJlic  ti'li'phonc  ctrciiit  on  one  pair  of  wires.  The  theoretical 
corini'ctioii  J  III  II  t«'mrn<il  lompojile  set  are  given  in  Fig.  6.  For 
leii'phiiiii'  .i|{iiulliiig  over  circuilii  litli'ij  with  "composite"  ap.  a- 
rain.-:  it  'qui  inl  ringing  let  in  provided.  The  i.itini'  ringing  net  is  somc- 
tini<-<i  II.'.' d  III!  the  "  i.impli'.\  "  I'ysti'm.  The  ti'li-|ihoiie  tranHiuisiiion 
jii'i  I  dm-  to  till'  inlriMhii'lioii  of  ii  n-pcating  coil  at  each  iiid  of  n  telc- 
phiiM'-  '■'<■  ml  nil  till-  "  niiiipjox  "  (lyiitem  i'l  equal  to  about  one  mile 
of  lit  «'liili-  the  lii.H  on  a  cireiiil  eqiiip|M-d  with  a  "  coni- 

po'iii'  ii  etiil  i  I  I'qiiitl  to  alioiil  j  iiiili-  of  cnlilo. 
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I'nper    rend    lii-furv  tlio    Iiixlilutioii    of    Electrical 


Fraucii'co,  3,200  miles.  (Communication  has  since  been  arranged 
between  Montreal  and  Vancouver,  via  the  American  tran  i-continentiil 
line,  a  distance  of  about  4,000  miles.) 

The  telephone  dcve!o])ment  of  Canada  is  higher  than  that  in  any 
of  the  other  Dominions  or  Colonies.  For  the  whole  of  the  country 
the  average  number  of  telephones  pel  100  of  the  pcinilation  is  6-5. 
In  British  Columbia  the  average  is  as  high  as  11,  while  in  Manitoba 
and  Allu^rta  the  ligurc.  are  10  and  8  resjiectivcly. 

Auslralia. —  Probably  no  country  in  the  world  ha'i  fakin  up  auto- 
matic telephony  so  wholeheartedly  as  th(^  Commonwealth.  In  1912 
the  Chief  Electrical  Engineer  per.'oi.ally  investigated  the  ."ystems 
then  in  use  in  America  and  ICuioiie.  His  report,  dated  Oelobei  10, 
1012,*  deals  in  a  very  thorough  manner  with  the  comparison  which 
may  be  made  between  manual  and  auloinatie  systems.  Since  then 
important  headway  has  been  niadi',  full  automatic  equipment  has 
bei  n  iii'ttalled  in  10  exchanges,  the  largest  of  which  i  i  Perl h  with  over 
3,000  subscribers.  Six  other  excliangm  are  in  course  of  constiuc- 
tion  or  approved,  tendeis  have  been  invited  for  a  lurther  18,  and  14 
others  arc  iiiulei  consideration.  'rheoxcliMngcs  so  far  opened  are  all 
e()ui|)pe<l  with  the  Sti'owgcr  syiilem,  but  both  the  Siemens  and  tlir 
Wi'itcin  Klei'li'ic  Company's  systems  are  to  be  tried. 

Hi. ill  {reiitial-bcttery  ami  miignelo  oxehanges  are  in  use.  l)i  lii- 
biil  oil  fioin  all  till'  largi^r  rxchniit;ci  is  elTected  by  menii'i  of  imder- 
giiiiiiiil  cabler..  On  very  small  i.M'lianges  ojien-wire  di  itribulion  is 
adopted.  A  good  deal  of  aerial  eiible  of  both  the  diy-eoii'  and  rubber 
types  is  inntiilled,  but  ilr,  use  ii'  ligidly  prescribed,  an  il-i  erection  is  not 
economical  in  the  Common  wealth  where  the  efltimaled  live  years 
eapacitjyiu  fiO  paini  or  over.     On  exeliang;'  distribution  it  in  the  prae- 
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tice  to  ;ii>r\'e  subucribei-s'  premises  by  underground  cable  wlierevcr 
this  is  warranted.  Where  cables  are  led  to  open  wiie;;  for  distribu- 
tion they  are  eonnected  through  a  pole  di:;tributicii-box  several 
typee  of  which  are  in  use.  The  practice  la'd  down  for  the  provision 
of  protective  apparatus  is  well  thought  out.  At  junction  points 
between  exposed  and  unexposed  cables  and  wires,  fuses  and  arrestero 
are  generally  installed.  Outside  protection  against  lightning  is  not 
usually  adopted,  apart  from  exchange  distribution  lines,  unless  in  the 
opinion  of  the  local  engineer  such  is  warranted. 

There  is  a  fairly  extensive  trunk  system  within  the  individual 
.States,  but  the  only  capital  cities  as  yet  connected  aw  Melboiune- 
Sydney  (595  miles)  and  Melbourne-Adelaide  (487|  miles).  On 
both  of  these  circuits  Morse  duplex  is  superimposed  and  worked 
regularly.  Proposals  have  been  put  forward  for  a  Sydney-Brisbane 
trunk  circuit.  On  certain  of  the  main  lines  the  trunks  are  twisted, 
but  on  other  ma-ii  lines  and  on  country  lines  the  transposition  .-sys- 
tem is  in  use,  and  this  system  is  likely  to  be  continued.  Lo.iding 
coils  have  not  yet  been  introduced  into  the  Commonwealth.  The 
percentage  of  telephones  to  the  population  at  the  end  of  last  year  was 
2-721. 

Xeiv  Zealand. — Xew  Zealand  w3,o  very  early  in  the  field,  and  n).any 
of  the  exchanges  installed  between  20  and  30  years  ago  are  still  in 
operation.  Many  of  the  larger  exchanges  have  beccm''  quite  inade- 
quate for  present  requirements,  and  the  question  of  suli.tituting  more 
efficient  system-*  has  been  befoie  the  authorities  for  some  years  past. 
The  introduet'on  of  the  central-battery  manual  system  was  con- 
templated, and  three  Western  Electric  central-battery  exchanges 
were  installed,  but  the  administration  hesitated  to  introduce  this 
system  generally  in  view  of  the  development  of  automatic  systems. 
In  1911  the  Chief  Electrician  of  the  department  recommended  the 
adoption  of  automatic  exchanges  for  several  of  the  principal  towns, 
and  the  Wa?teni  Electric  Company's  full-automatic  ..ystem  was 
decided  upon.  Contracts  were  entered  into  with  this  Company  for 
exchanges  for  the  Wellington  and  Auckland  telephone  areas,  and  for 
separate  single  exchange  installations  for  Masterton,  Hamilton, 
Oamaru  and  Blenheim.  Masterton  and  Hamilton  are  being  equipped 
for  800  lines,  and  0.\maiu  and  Blenheim  for  6C0  Unes.  The  ultimate 
capacity  of  each  of  these  exchanges  is  the  .same — viz.,  1,800  sub- 
scribers' lines,  and  200  junction  lines  for  special  services. 

At  Wellington  the  cystem  will  have  three  main  exchanges  with 
immediate  equipment  respectively  for  4,000,  2,500  and  600  lines 
(ultimate  capacities  8,000,  4,000  and  2,000  respectively).  In  addi- 
tion three  sub,  or  "satellite"  exchanges  off  the  las'gest  main  ex- 
change with  capacities  from  200  to  600  lines  are  contemplated,  the 
ultimate  capacity  of  the  whole  system  being  20,000  linos,  and  acces- 
sory junction  lines.  At  Auckland  the  arrangements  will  be  on 
similar  lines  with  four  main  exchanges,  and  two  "satellite"  ex- 
changes, the  total  ultimate  capacity  being  the  same  as  at  Wellington. 
Each  system  will  h?-ve  a  common  manual  toll  board  situated  at  the 
principal  exchange  in  each  case.  Subscribers'  meters  are  not  being 
in  '.tailed  at  present,  but  provision  is  being  made  so  that  they  can  be 
j)ut  in  either  in  part  or  whole  at  any  time,  and  the  meters  when  in- 
stalled will  register  effective  local  calls  only.  A  time  alarm-signal  is 
pro .'ided  to  indicate  an  earthed  Ine,  and  also  to  show  when  a  sub- 
scribers' line  is  being  wrongfully  held  up.  All  exchanges  are  arranged 
foi  main  line  service,  private  branch  exchange  service  .ind  for  party 
line  service.  There  is  every  conSdence  that  the  system  will  ade- 
quately meet  the  very  varied  telephonic  condition?  of  the  coimtry, 
and  it  is  not  too  much  to  say  that  before  many  years  have  passed  all 
the  important  exchanges  throughout  the  dominion  will  be  "  auto- 
matic." 

There  is  a  considerable  network  of  trunk  telephone  circuits.  Nearly 
all  outlying  exchanges  are  connected  with  their  larger  centres,  and 
some  of  the  latter  are  interconnected.  The  longest  speaking  circuit 
is  that  between  Wellington  and  Auckland,  a  distance  of  about  420 
miles.  ThLi  is  obta'ned  fiom  two  4001b.  eoi)pei-  wires;  which  are 
u  cd  for  quadruplex  telegraph  purposes  during  the  daytime.  At 
night-time — after  0  iJ.ni.. — they  ai'e  used  as  a  telephone  Irimk  circuit. 
In  many  cases  telegraph  circuits  are' superimposed  on  the  telephone 
wires,  and  phantom  telephone  circuits  are  also  olifaincd.  The 
I  iudard  of  speech  on  trvuik  lines  is  the  equivalent  of  iin  miles  of 
1  ludard  cable,  and  the  introduction  of  loading  coils  is  iiiider  con- 
!•  istioii.     The  number  of  telephones  per  lOO  inhabitant  .  i;  4-6. 

P    LlGUTNING  DiSt'HAIUlERS  AND  ProTIX  TOKS. 

The  methods  of  jjrotccting  lines  and  apparatus  from  lightning  and 
power  currents  as  describetl  in  the  preceding  section  ai'c  so  varied 
that  the  author  thinks  the  subject,  which  is  a  very  imporlanl  on',  is 
worthy  of  special  (u)nsideration. 

No  form  of  lightn'ng  discharger  known  to  the  author  will  Lave 
wires  if  they  are  a-tually  ritruck  by  lightu'ng  ;  they  may  be  merely 
severed   by  the  discharge,  or  short  lengths  of  wire  may  .actually 


disappear,  deflagrated  by  th(!  ciu-rent,  and  such  cases  arc  not  of  rare 
occurrence  on  open  coi:nh-y  lines.  The  discharges  the  engineer  has 
to  protect  himself  against  are  those  due  to  induction.  In  addition 
to  protection  against  lightning,  safeguards  against  both  heavy  and 
light  currents  are  also  necessary  in  localities  where  lighting  and  "power 
systems  are  in  operation. 

In  iNatal  the  author  carried  out  a  long  series  of  ex|HTiincnt:.  with 
the  object  of  proving  what  types  of  protectors  were  b.  '  -mt,  ,|  i,.  the 
different  working  conditions  there,  and  in  the  origin  il  l',i|i! s  he  de- 
s.cribes  the  practice  which  h(^  considers  to  be  the  bi^st. 


DKCUSSION. 

Col.  A.  M.  OoiLviE  said  this  Paper  was  a  good  supplement  to  Mr. 
Llewellyn  Preece's  Paper,  read  bsfore  the  Institution  some  time  ago,  a.s 
it  covered  the  general  standard  practice  of  such  a  large  number 
of  colonies.  Colonial  enfinei  rs  had  diiificulty  in  keeping  abreast  with 
standard  practice,  and  also  in  getting  supplies  of  apparatus  and  equip- 
ment. This  was  a  weak  point  in  our  national  organisation,  which 
ought  to  be  remedied  after  the  war.  Before  the  war  the  Post  Oftlce  was 
entering  upon  a  large  scheme  for  increasing  the  research  equipment  and 
the  standardisation  of  all  equipment,  and  after  the  war  he  thought  they 
should  include  in  it  work  for  the  assistance  of  colonial  ser\-ices. 

Mr.  I.LEWELLYN  Pkeece  Said  he  thought  the  most  important  section  of 
the  Paper  was  that  dealing  with  administration.  Li  most  parts  of  the 
world  the  telegraphs  were  taken  over  by  the  Post  Office,  and  there  was  a 
chief  administrator  who  was  not  a  telegraph  engineer,  and  it  there  was  a 
telegraph  engineer  xaidei  him  who  was  in  no  sense  an  administrator 
there  would  be  a  certain  amount  of  chaos.  Therefore,  engmeers  should 
study  administration.  As  the  engineer  got  higher  in  his  profession  he 
became  more  and  more  of  a  man  age  i  iMth,  ,  iKan  an  engineer,  and  a  pure 
engineer  was  of  little  use  in  tin-  hulri  ii.i.,itions.  A  Paper  by  Mr. 
Orchiston,  chief  telegraph  enginci  „,  \,-v,-  Zealand,  was  read  recently 
before  the  local  institute  there.  It  stated  that  in  the  early  days  there 
they  charred  the  butts  of  the  poles,  but  on  one  line  ui  out-of-the-way  spots 
the  contractor  forgot  to  char  the  butts.  Ten  years  later  some  of  the  i:  oles 
were  falling  down,  but  the  only  ones  in  really  good  condition  were  those 
which  had  not  been  charred.  In  consequence,  the  c'ontractors  were 
erecting  poles  unseasoned  and  untreated  in  any  way.  Mr.  Orchiston 
said  some  of  the  poles  were  carrymg  telegraph  wires  "a  few  weeks  after 
they  were  growing  trees.  Tho.so  poles  were  erected  in  1870.  In  1908  it 
was  decided  to  remove  about  35  miles  of  the  line  on  which  those  poles 
were  used,  and  the  bulk  of  the  poles  were  in  good  condition — after  38 
years — and  some  85  per  cent,  of  them  were  re-erected.  He  supposed 
none  of  our  best  creosoted  poles  in  this  coimtry  had  been  standing  38 
years. 

ilVIr.  F.  L.  McBeety  spoke  on  automatic  exchange  development.  The 
growth  of  the  telephone  in  the  western  part  of  Canada  and  in  Australia 
and  iNew  Zealand  had  been  rapid  and  free.  The  author  spoke  of  the 
visit  of  Mr.  Hesketh  and  Mr.  Buckley  to  America  to  investigate  auto- 
matic telephone  exchange  development.  They  made  a  thorough  study 
of  the  best  in  telephone  work,  came  to  prompt  decisions  and  well  applied 
what  they  had  discovered.  The  case  of  New  Zealand  was  part'cularly 
striking,  both  as  regarded  the  development  of  the  telephone  and  the 
application  of  the  most  modem  ideas  in  machine  switching.  From  1884 
to  1894  the  telephones  multiplied  sixfold,  in  the  next  two  decades  each 
threefold,  for  the  six  j'ears  ending  1914  the  average  rate  of  increa.se  was 
12  percent.,  for  1914  15-3  per  cent.,  andfor  the  year  ending  the  beginning 
of  1916  8-7  i^er  cent.  That  rapid  growth  hael  given  them  the  opportimity 
for  quite  modern  development.  It  had  brought  the  telephonic  "  satura- 
tion "  for  the  Dominion  of  Now  Zealand  to  an  average  of  5  per  ce-nt.,  and 
in  Wellington  to  9.5  per  cent.,  Auckland  6-5  per  cent..  Christchurch  6-3 
per  cent,  and  Dunedin  6-9  per  cent.  This  compared  veiy  favourably 
with  den.se  laigi-  areav  in  the  C^nited  States.  The  decision  to  apply 
automatic  werkiii;j  in  \e\v  Zeaknd  was  reached  by  Mr.  Buckley  in  1912, 
and  shortly  afte,  thai  contracts  were  placed  for  automatic  exchange 
equipment  for  .'iO.OOlt  lines=55  per  c<5nt.  of  the  lines  connected  in  New 
Zealand.  That  covered  all  the  large  cities,  and  all  but  three  of  the  cities 
which  had  1,000  lines  or  more.  There  was  in  Wellington  equipment  for 
1.000  lines  on  the  Strowgor  system,  anel  also  1.000  in  Auckland,  both 
working  very  well;  about  20,000  lines  were  imeler  construction  on  the 
Western  Electric  .system  in  New  Zealand.  When  the  prcgranime  has 
been  carried  out,  which  would  bo  in  a  short  time.  New  Zealand  would 
have  the  largest  developed  aixa  of  automatic  switching  in  the  world,  and 
if  the  growth  of  the  telephone  area  continued  at  the  same  rate  it  would 
keep  its  place  in  that  respect  for  some  time.  Mr.  Hesketh  contributed  an 
article  to  tho.luneniunborof  the  "Amiales"of  the  French  Telegraph  and 
Telephone  administration,  which  gave  the  first  ])ublished  accurate 
information  as  to  the  cost  of  operating  considerable  automatic  systems. 
He  fovmd  it  economical,  being  for  a  4,000  lino  exchange  33-5  fr.  jier  lino 
per  year,  and  for  a  larger  exchange  somewhat  more  saving  ee>uld  bo 
effected.  Ho  said  such  working  was  able  to  save  probably  25  per  cent, 
of  tho  operating  charge\s  in  the  exchange.  Ho  (Mr.  McBerty)  thought 
the  economies  offered  by  machine  switching  were'  not  the  main  reason  for 
adopting  it.  He  gathere"d  from  conversations  with  Mr.  Hesketh  and  Mr. 
Buckley  that  the  main  purpose  was  tho  improved  quality  of  the  service 
with  nutoniatic  switching. 

Sir  WiLMA.M  Slixoo  said  it  was  pleasant  to  learn  that  the  colonial 
engineers  found  tho  Post  Ollico  practie'o  good  to  follow,  although,  of 
course,  there  must  bo  variations  luuler  varying  circumstances.  Mr. 
Woightman  had  shown  On  the  screen  some  poles  which  had  a  4  in.  spacing 
on  tho  anus.     Had  they  any  winds,  snow  or  lea^-os  falling  in  those  locali- 
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ties,  and  were  there  any  joints  in  the  wire  between  the  poles  ?  If  any  of 
those  things  happened  on  a  British  line  they  would  get  frequent  inter- 
ruptions. In  one  of  the  views  he  thought  the  stay  wires  were  right  across 
the  railway.  That  would  not  be  pennitted  here.  With  regard  to  ilr. 
Preece's  reference  to  the  age  of  poles,  he  could  point  to  some  in  this 
country  that  had  stood  40  years.  The  average  was  considerably  less, 
bnt  most  poles  were  removed  before  their  utility  had  ceased,  because 
alterations  were  necessarj.  With  regard  to  "'geographical  ;■.  functional 
organisation."  that  was  another  way  of  saying  '"  sjjecialisation  v.  gene- 
ralisation."' Where  the  industry  was  big  and  involved  many  interests, 
one  must  specialise.  The  trouble  of  having  to  wait  so  long  for  stores 
could  be  overcome  by  having  a  reserve  stock.  He  held  a  stock  of 
£2.000.000  worth,  although  they  had  manufacturers  at  the  street  door. 
Sufficient  stock  for  one  years  consumption  was  kept.  If  poles  were  pro- 
vided jointly  by  the  railway  and  the  telegraph  administrations — as  he 
thought  they  were  in  Australia — how  was  equity  preserved  when  one  of 
the  two  parties  put  up.  say,  haU  a  dozen  extra  wires?  They  had  not 
many  iron  poles  used  in  England,  as  there  were  no  white  ants,  elephants 
or  bush  fires  to  provide  against.  The  factor  of  safet}-  of  46  quoted  by 
Jlr.  Weightman  was  no  doubt  good  where  the  atmosphere  conditions 
permitted,  but  with  an  8  lb.  wind  pressure,  and  a  J  in.  iced  rope  we  had 
five  times  the  load  to  be  borne  as  compared  with  17  lb.  wind  pressure 
))ure  and  simple.  A  tubular  reinforced  concrete  pole  must  be  much 
lighter  than  a  solid  one,  and  he  was  rather  of  the  opinion  that  a  rectangu- 
lar solid  pole  of  the  same  cross-section  as  a  tubular  hollow  one  would  not 
have  any  additional  strength — certainly  not  additional  strength  com- 
mensurate with  the  additional  weight. 

llr.  E.  O.  Walker  asked  whether  aluminium  wire  vt'as  used  to  any 
extent,  and  whether  on  the  long  distances  mentioned  in  the  Paper  any 
particular  spacing  was  effected  between  the  wires  to  prevent  inter- 
ference by  induction.  He  foimd  that  where  there  were  heavy  storms 
hca\y  iron  wires  were  best.  Copper  and  bronze  would  easily  break 
during  the  monsoons.  He  had  found  iron  wires  still  working  after  the 
poles  had  Iwen  blown  down. 

Jlr.  A.  MoiR  said  before  disciissing  any  method  of  jointing  some  agree- 
ment should  be  arrived  at  as  to  the  meaning  of  the  terms  employed.  In 
the  air  space  joint  the  paper  was  carried  right  through  and  the  joint  was 
left  qiiite  free  ;  in  the  boiled  out  joint  liquid  paraffin  at  a  liigh  tempera, 
ture  was  poured  u]>on  the  cables  when  they  were  first  cut  open  at  the 
jointing,  and  poured  on  again  during  the  process  of  jomting.  Th.it  was 
not  a  .solid  joint.  In  American  ])ractice  a  space  was  left  in  the  skeve  of 
the  joint,  so  that  if  necessar\-  air  could  bo  passed  through  tlie  boiled-out 
joint ;  the  solid  joint  was  filled  with  insulating  compoimd.  .Mr.  Weiglit- 
man  had  descriliod  a  solid  joint,  and  at  another  point  a  boilod-out  joint. 
Mr.  Preece  in  his  Paper  described  a  boiled-out  joint  as  a  solid  joint,  and 
the  discussion  was  thrown  somewhat  off  the  line.  The  solid  johit  was 
u.-iually  introduced  at  the  end  of  an  air-space  cable,  at  the  point  where  it 
entered  an  exchange,  before  the  wires  wore  spread  out  on  to  the  jumper 
wires.  He  had  no  brief  ff)r  either  the  boiled-out  or  the  air-s])ace  joint, 
though  the  latter  had  a  good  many  virtues  and  the  fonm  r  certain  defects 
that  were  sometimes  not  fully  recognised.  Applying  liquid  i)aiaffin  at  a 
temperature  of  3.50  deg.  or  400  deg.  was,  perhaps,  a  simjile  operation 
on  a  country'  road  or  in  a  subway,  but  in  the  crowded  stnil>  of  a  largo 
to»Ti  the  risk  to  the  public  would  be  great,  and  thei-c  wa>  ,il  n  il  in_:ri  U) 
the  men  •landing  in  the  manhole.  <)np.24of  the  PaperMi  \\  jliinim 
Maid:  ''  Where  the  dovclopmont  can  bo  fairly  accurateh  i  -t  iiniti  il  )t  i^ 
better  to  ran  the  circuits  through  in  a  permanent  manner  to  thiir  respec- 
tivo  terminations."  He  was  with  him,  because  the  cable  boxes  were  a 
KOUTCt-  of  ri.sk.  In  Pari.s  in  Hll.'J  he  found  they  never  allowed  the  paper  to 
enter  the  test  Ikjxch.  A  solid  joint  was  inter])osed  in  the  airs])ace  cables 
l)<:fonj  the  Ijfjxes  were  reached.  The  cables  were  partly  in  the  sewers  and 
partly  in  duets  ahmg  the  highways,  but  overground  chambers  were  inter- 
poserl  when-  the  cables  wore  led  in  for  testing,  and  the  cables  were  con- 
tained ill  airtight  ]m;n(«w.  That  was  carrying  precaution  to  excess.  In 
l»ndon  tlinl  work  was  done  fairly  successfully  There  wore  occasions 
where  il'-iiiiindi  for  private  lines  in  an  exchange  area  were  so  numerous 
that  ero-s  coiincetion  arrangements  had  to  Ik*  made.  A  sort  of  ('laphani 
liinr-l  ion  wa-.  made  to  conn<'ct  the  various  (lovenimeiit  Offices  at  White- 
'I  li'-y  friiuid  in  I'ost  Office  work  that  the  ])ortablo  petrol  driven 
'■■ri  wi^-  very  efficient. 

I  W.  Chawtkh  said  the  autl  or  discussod  the  desirabilitv  of  the 
'l-"ii.<-  lighting  lii-ing  in  the  hands  of  the  telegrajih  and  telephone 
•TlKineer,.  Ho  spoke  of  the  complexities  of  the  lighting  KysleniH.  He 
(Mr.  f!rawt<T)  put  the  boot  on  the  opposite  leg.  How  anybody  who  was 
fnmi linr  witliKiieh  in  tricat4;  apparatus  as  an  aiilomalieleleplKine  exchange 
'ould  complain  of  the  eomplexiliis  of  an  ordinary  lighting  job  he  could 
not  imderntntid.  Tli"  colonial  telephone  cnginte'rs  should  he  eongratu- 
lati'd  on  the  exe<l|enl  »-r\icf  they  had  obtained  out  of  apparatus  which 
mu«<  have  U-en  oiit>iile  tin  ir  expiTienee  when  they  iiiHtalled  it.  Looking 
after  ft  coiniiioM  ImtH-ry  t<-l<plione  exihange  was  not  on  all  fours  with 
Iw.king  nfti-r  ltii>  lmllerie»  of  an  eh-elrie  lighting  plant,  primarilv  JKeaiise 
the  lM,«e,  wenUargennoiiuh  lo  eontain  more  plates  than  were  lit  lirsl  in- 
-tnll'.lnnd  "'otidly.  to  douway  with  the  large  volume  of  acid  that  would 
■  ■*"•  w'"'  only  seven  plal/'»  in  a  box  capable  of  holding 
'  laiiks  wen-|piil)n.  but  the  same  range  of 'gravity  was  not 
•n  eharg"  and  disehnrge  as  then'  was  in  an'ordiiiaiy 
'■  *""  "  danger  of  overcharging  eoiisiderably  lo  keep  the 

I  'oloiiial  le|i. phone  engiiieem  wen'  to  he  congratulated  on 
t'  'i  novel  eoidilioiin,  got  th"  life    of  their  Hd.iage  liatlerieH 

iipt.,  tlir  ii'ir/ign  of  lialterieK  in  this  einintrv.  .Mr.  Weiglitinan  men- 
lioiied  the  ii«.  of  H.eond»rie»  („r  telegraph  work,  lie  niiKhl  have  put 
III"    caM'    more   i.lronKly.     A    niiieh   hotter  xignal  should  U-  got  with 


secondary  plant  than  with  primary.  Mr.  Weightman  said  in  some 
instances  the  chaining  was  done  from  the  mains  and  in  some  taken 
from  niotor  generators.  Chargmg  from  the  mains  was  simpler  and  did 
away  with  the  extra  link.  It  was  better  than  the  motor  generator  for 
small  sizes,  but  with  150  or  200  ami^ere-hours  motor  generators  were 
used. 

Mr.  C.  C.  F.  MoNCKTON  said  he  had  only  been  one  or  two  weeks  in 
England  from  Fiji.  Mr.  Weightman's  Paper  should  lead  to  considerable 
standardisation,  but  variations  would  be  required  in  every  Crown  Colony 
depending  upon  labour  conditions,  and  atmospheric  conditions  especially. 
In  Fiji  they  were  troubled  with  high  cost  of  living  and  expensive  labour 
conditions.  They  paid  Fijians  2s.  a  day  and  for  other  trivial  work  they 
paid  Indians  who  had  been  five  years  in  the  Colony  also  2s.  a  day,  and 
untrained  Europeans,  boys  9s.,  and  men  12s.  to  13s.  a  day.  They  were 
able  to  get  a  competent  liiirsman  very  often  from  England"at  £200,"  rising 
to  £2.50  a  year.  To  get  supplies  in  Fiji  he  had  to  look  about  two  years 
ahead,  and  the  votes  for  the  expenditure  might  lapse  miless  he  asked  that 
the  amounts  might  be  revoted.  The  superintendent  of  telegraphs  was 
responsible  for  the  engmeering  work  and  was  also  responsible  for  sending 
out  the  telegraph,  telephone  and  wireless  accounts,  collecting  teleijhone 
rentals,  &c.  Expensive  labour  and  hiuricanes  had  to  be  reckoned  with, 
but  the  really  governing  factor,  he  thought,  was  the  poor  house  con- 
struction. They  used  in  the  towns  iron  bark  iJolcs  from  Australia,  but 
in  some  places  they  had  narrow  streets  with  balconies  jutting  over  them, 
and  there  they  used  iron  brackets  fixed  to  the  houses.  When  a  hun-icane 
occurred  a  good  many  galvanised  iron  roofs  flew  off  the  houses — some- 
times they  flew  al.oiit  liiO  >ards  and  they  would  go  through  60  wires 
practically  like  a  knitV  tlimimh  cheese  or  butter.  During  a  hurricane 
just  after  he  arnvivl  m  I-  iji  the  roof  was  blown  off  a  wireless  operator's 
quarters  and  it  came  down  on  the  stay  tighttners  and  severed  them. 
Since  that  he  had  reduced  the  number  of  overhead  wires  as  much  as 
possible,  and  he  was  putting  down  13-pair  armoured  cables.  The  iron 
bark  poles  were  very  heav^f,  and  in  the  country  where  transport  was  more 
difficult  they  used  tubular  poles.  Wliere  spans  were  long  he  followed  the 
wireless  practice.  Over a'river span  of  440yds.  ho  used7/19  silicon  brass 
wire,  which  was  v.^i  >  ^at  isfartoiy.  He  noticed  that  the  creepers  did  not 
grow  on  their  iron  ImiI.  mmIi  -.  which  were  used  square,  and  without  stay 
wires.  They  had  a  cn-i  |iri  called  ''mile  a-mmute,"  and  if  they  put  a 
stay  wire  on  to  a  pole  they  had  to  send  a  man  frequently  to  clear  the 
creepers  away  ;  but  with  iron  bark  poles  without  stay  wires  the  eret  per 
only  grew  up  2  ft.  or  3  ft.  and  then  crawled  back  on  itself.  For  the  first 
four  of  the  five  years  he  had  been  at  Fiji  there  was  practically  no  light- 
ning, but  last  season  it  was  troublesome,  and  he  was  trying  the  Siemens 
vacuum  arresters  along  the  line.  The  lightning  struck  the  galvanised 
iron  roof,  in  one  ca.se  which  he  invisi  iLMtnl,  and  went  through  the  wood- 
work of  tho  house  and  out  throujii  i  In   lr|,  pUnne  wires. 

Mr.  D.  H.  Kennedy  said  30  yrar^  aj;..  lie  was  a  humble  be;;)nner  in 
the  same  northern  telegraph  otiice  where  Mr.  Weightman  was  an  ad- 
mitted c.x])ert,  and  he  had  then  and  ever  smce  regarded  him  as  the  ideal 
telegraphist.  He  (Mr.  Kennedy)  had  concentrated  on  the  one  pomt 
selected  also  by  lii.,  iNdrriM-d  chief — the  matter  of  jointing  cables. 
Dealing  with  thn  Lmh  .1  ..iii  tcMnt,the  author  said  '"The  splice  on  a  dry- 
core  cable  is  undmililrilly  il  -  weakest  jioint.  but  this  form  of  joint  when 
lari'fully  made  is  so  reliable  that  lpivak<l(>\\  ns  are  of  veiy  rare  occurrence. 
II  is  in  almost  general  use  in  iIh-  I  niicl  Slates,"  and  in  dealing  with 
.\ustralia  ho  said  "tho  Post  Ollicc  hhIIioiI  of  jointing  and  drying  out 
dry-coi'o  cables  is' followed."  There  was  no  comment.  Speaking  para- 
doxically, tho  matter  of  boiling  out  joints  was  becoming  a  burning 
question,  and  London  engineers  had  some  doubt  as  to  wliether  tho 
method  followed  was  the  best  one  in  tho  circumstances.  It  offered  the 
facility  that  when  trouble  occurred  tho  diy  compressed  air  could  bo 
turned  o!i  and  the  trouble  removed  quickly,  but  tho  cost  in  a  large  city 
would  be  very  considerable.  In  a  recent  issue  of  Preece's  "  Telegra))hy  " 
it  was  stated  that  this  method  was  ))ractieally  confined  to  the  British 
Isles,  and  that  the  American  system  was  on  the  other  lines.  W'ould  Mr. 
Weightman  favour  them  with  notes  on  the  respective  merits  of  tho  two 
systems  ? 

Mr.  W.  AirKEN  said  in  tho  part  of  the  Paper  dealing  with  outside  con- 
struction one  was  rather  siirjirised  to  see  some  relics,  such  as  Bright's 
shackles,  the  insulator  which  was  given  prontinenee  as  an  illustration  of 
tho  use  made  of  leading-in  insulators.  He  thought  there  was  an  error 
OS  regarded  the  bariid  insulator.  It  should  be  credited  to  Canada.  Ho 
believed  ho  was  the  first  to  point  out  tin  ni  eessily  for  the  use  of  leading- 
in  insulators  in  .liine.  18i)6,  and,  with  the  introduction  of  permanent 
batteries  on  line  wiii's,  his  disign  of  1807  was  adopted  by  the  National 
Telephone  Co.  and  some  hundreds  of  thimsands  were  used  by  them.  The 
new  method  adopted  by  the  I'ost  Ollice  of  Purvo's  and  Sinnott  was  an 
e.\eel|i'iil  design,  embodying  the  spirit  of  his  original  invention.  The 
fundamental  fiinelion  of  the  leading  in  insulator  was  (o  jirevent  loakago 
of  the  current  to  I'arlli,  anil  In'  would  like  to  ask  Mr.  Weighlman  what 
was  the  result  when  the  two  will's  wem  brought  to  two  knobs  on  the  same 
insulator.  It  seemed  lliat  to  a  snuijl  exlc-nl  there  was  leakage  from  wire 
lo  will'.  He  nilhei  ililteit'd  fiiun  the  luithor  in  regard  lo  the  use  of  the 
"  ringolT  "  system  in  Suva.  He  did  not  think  it  was  eorivcl  ))ractice  lo 
give,  a  suliHcrilKT  anything  to  do  afic  r  he  had  attained  his  desiii>.  He 
I  bought  the  correct  form  was  the  system  lie  designed  in  1H08  which  was 
iidojileil  by  till'  Nationiil  'rele|ihoni'  Co.  lo  ii'plaee  enll  wire  »ysU>ms. 
He  held  tliiit  an  inferior  form  was  ailopled.  A  ringlhrough  system, 
ringing  off  by  n'phieiiig  the  n'ceiver  w  iiuld  be  better.  Thai  met  the 
objection ihal  a  siiliscribei-  would  never  learn  to  ring  with  the  i-eeeiverin 
his  hand.  The  niilhor  did  not  deal  with  train  despaleliing.  which  was 
a  most   important  fi'Hlun-  of  telephone  o|iernling  in   Canada  and  the 
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riiiticl  Stiili'-.  At  oiui  \m\nt — PitliPr  ;i  tenninal  or  iiilonmnliato  point 
a  ili'spatclicr  t-.i'i trolled  tlio  wholo  of  tin'  tratlic  on  his  si-ctioa  of  the  lino, 
wliii-li  coniniisnl  from  20  to  50  stations  on  a  spocios  of  party  lino.  Evory 
station  hail  imniodiato  telephonic  access  to  tho  di'siiat.liiM-.  and  thii 
dcsi)atclu>r  cnuid  i-all  any  station,  whothor  the  rocuiver  wa  ,11  ilr  -«  ii.li 
or  no;.  ThiMiillsystem  was  used  in  Montreal,  and  the  \\v  i,,,,  i;ii-,i  1  n- 
Co.  had  niter.'sting  systems  on  the  market.  One  of  the  Uiivi.-li  laUnay 
oonii)anies  was  using  a  modification  of  that  system  on  their  railway, 
though  not  for  train -despatching. 

Mr.  F.  CiiLL  said  the  author,  in  referring  to  American  organisation, 
i-emarked  that  tho  organisation  was  divided  into  thif  e  soptions,  traffic, 
l>Iant  and  commercial,  but  it  was  not  correct  to  assunie  that  t  lie  American 
iiri;anisation  merely  changed  the  names  of  tho  chief  cngiiieer  into  plant 
i-imiiKcr.  The  oi-ganisation  was  split  into  thrive  parts,  but  the  chief  engi- 
III'" I-  was  i)ut  above,  and  he,  in  most  organisations,  dealt  with  tho  recom- 
iii'-'iii  ilions  that  came  from  the  plant  and  traffic  men.  Could  Mr. 
WViuhtman  give  any  analysis  of  the  trouble  in  regard  to  insulation  in 
till'  I'lirt  of  Spain.  It  was  r'ally  a  question  of  analysis.  He  had  been  • 
dealing  with  that  matt<^r  in  a  pretty  wann  countr\-.  He  had  repeated 
tests  made.  The  humidity  at  8  a.m.  ranged  from.  85  to  0.5  per  cent,  and 
the  average  humidity  of  the  tests  was  90  per  cent.  The  rainfall  on  some 
days  was  i  in.  and  on  other  days  1  in.  The  percentage  of  linos  which 
were  not  then  fit  tor  central  battery  work  were  from  1  to  S  per  cent.  He 
did  not  think  there  was  going  to  be  tho  least  difficulty  in  that  place  in 
putting  in  the  central  batter\'.  His  opinion  was  that  there  was  no  com- 
parison between  tho  dry  joint  and  the  boiled-out  joint.  The  latter  was 
"■  streets  "  ahead  of  the  foniier.  If  you  had  dry-air  plant  you  could 
repair  some  faults,  but  if  a  fault  was  a  bad  one  the  cable  had  to  be  taken 
out.  Analysis  showed  that  the  small  faults  occurred  in  the  joints.  The 
boiled-out  joint  would  stand  more  bad  usage  than  the  diy  joint,  and  tho 
dry-air  plant  covdd  be  dispen.sed  with.  The  boiled-out  systen  was  more 
economical.  Mr.  Weightman  said  for  distribution  from  the  imdergroimd 
cable  to  the  subscriber  he  liked  70  lb.  copper  wire,  andhe  recommended  it 

.  on  account  of  low  resistance,  but  it  was  not  a  question  of  keeping  the  lino 
at  as  low  a  resistance  as  possible  ;  the  chief  thing  was  good  transmission. 
The  voltage  had  to  be  kept  withm  certain  limits  on  an  ordinary  lighting 
job.  The  system  should  be  designed  to  keep  the  subscribers"  lines  within 
200  to  300  ohms  :  a  large  number  of  subscribers  were  within  half  a  mile 
of  the  exchange  and  if  10  lb.  cable  were  put  in  there  was  a  resistance  of 
100  ohms.  If  6i  lb.  cable  were  used  there  were  42  olmxs  to  spare,  and 
with  5  lb.  cable  12  ohms,  and  it  was  desirable  to  use  these  ohms  and  let 
them  do  the  work  at  the  main  distribution  cable.  Mechanical  strength 
was  obtained  by  using  iron  and  it  could  be  done  within  the  limit  of 
resistance,  utilising  the  Spare  resistance  which  was  there  ;  it  would  do 
it  cheaper  and  the  transmission  loss  was  not  such  that  you  could  not  face 
it.  The  price  paid  for  70'lb.  copper,  when  60  lb.  iron  could  be  used  for 
the  particular  case,  would  be  more  than  would  be  paid  if  one  desired  to 
effect  that  transmission  saving  by  applying  the  remedy  in  some  other  part 
of  the  system.  The  figures  he  had  been  talking  about  were  pre-war 
prices.  At  present  one  did  not  like  anything  to  go  out  that  would 
prevent  a  man  using  tho  cheapest  metal  in  the  proper  place. 

Major  Booth  said  he  was  rather  surjirised  to  see  the  barrel  insulator 
recommended.  It  had  dropped  out  of  their  service  for  ordinary  line 
work,  although  just  now  they  were  demanding  a  great  nmnber,  and 
numufactiirers  were  hard  put  to  it  to  supply  them.  He  was  chieflv 
inteif  sted  inthe  question  of  high-speed  apparatus.  On  i).  22.  in  reference 
to  the  Australian  tnmk  linos,  the  author  said  "The  maintenance  costs 
of  the  ap])aratus  are,  however,  found  to  be  high,  and  the  liability  to  error 
is  considerable  unless  constant  and  ex])ert  attention  is  given."  He.wpuld 
like  to  hear  if  anybody  else  had  similar  experience,  as  the  system  referred 
to  was  competing  now  with  the  dui)li\-niull  i'l'  \  sy.^tiiiis  referred  to  on 
anotherpage — the  Wcstem  and  Murr.n  nmli  1  il  \  :inil  ilir  Baudot.  Tho 
Western  Electric  .system  had  not  Ini  m  I.,iiu  >  ii.iijli  wiili  them  to  get 
figurevs  oiit  on  maintenance  matters,  but  tlioii-  wen"  a  large  number  of 
cases  in  which  it  was  used  in  America.  It  was  interesting  to  see  that  the 
Baudot  system  in  Ctylon  was  working  on  a  circuit  of  800  miles  in  length, 
but  he  did  not  agree  that  it  differed  essentially  from  the  Post  Office  prac- 
tice. The  niotor  drive  was  a  small  matter,  and  tho  Post  Office  had  that 
in  some  cases.  The  essential  difference  was  that  the  system  working 
fronv  (ieyloii  had  been  duplexed.  When  the  Baudot  went  to  India  it 
was  worked  as  a  du  ilex  system,  and  would  give  conneitiun  by  two  or 
more  channels  without  anv  difficulty,  but  it  was  not  tri-duiilex  as  it  was 
in  Ru.ssia;  It  had  worked  all  right  in  this  country .  and  the  ivmark  in  tho 
I'lippT  about  Ceylon  showed  that  there  also  it  copld  do  good  work. 
Turning  to  the  Wheatstone.  In  Australia  Mr.  lleskctli  raised  tho 
question  some  years  ago  of  improving  the  service  from  I'l'itli  to  Mel- 
biiurne.  It  would  have  been  a  big  o.vpen.so  to  a;)i)lv  tlxo  duplex  multiplex, 
liut,  having  the  Wheatstone,  he  found  he  could  adopt  tin-  Creed  with 
small  oxpcn.se,  and  he  did  so  and  wrote  to  him  (Major  Booth)  to  say  ho 
got  V(:ry  good  results.  According  to  that  Paiier,  Murray,  Western 
ICIectric  and  Baudot  could  bo  used.  That  1,800-mile  Ime  frmn  Perth  to 
.\delaide  would  bo  a  thorough  tost  of  the  duplex-multi])lex  system 

.Mr.  H.  W.  Pkndry  said  ho  strongly  commended  tho  idea  of  Colonial 
I-  igineers  i)aving  official  visits  to  other  places  to  enable  them  to  keepto 
a  good  stan<lard  of  efficiency.  Nothing  that  was  virile  was  slationan'. 
The  expense  of  a  visit  to  Europe  or  America,  or  both,  would  lie  more  than 
recovered  by  th"  economies  tho  officer  would  bo  able  to  elli-et  and  tho 
incroo.sod  efficiency  of  the  system.  It  was  his  good  fortune  to  bo  re- 
sponsible for  the  installation  of  the  Baudot  system. which  did  so  well. 
It  double<l  the  output  which  it  was  put  forward  in  tho  requisition  to  get. 
It  was  an  800. mile  line  with  a  repeater  and  measurer,  and  at  100  miles 
they  used  a  two-way  mono  which  gave  practically  the  effect-  ol  a  dui>lex, 

wi  thout  tho  t  roubli-  of  a  balance.     He  cut  tho  repnuter  out  si  ra  ight  away 


.  aud  got  oxcellcnt  results.  Tlio  insulation  of  the  lino  was  so  b.ad  that 
if  you  sent  out  40  milliam)>eit-s  you  often  oiilv  got  10.  After  a  time  he 
followed  along  Major  Booth's  experience.  They  worki  d  duplex  on  that 
line.  Tho  mono  would  often  work  duplex,  wh(^re  lines  side  bv  side  would 
not.  It  was  apparently  accomitod  for  by  the  fact  that  the  aliihabet 
compared  so  favourably  with  Morse.  Tho  mono  onlv  took  tho  jieak  of 
the  current,  which  ))revented  overlapping.  With  quadruple  working 
they  got  a  speed  of  120  words.  That  could  not  bo  got  on  tho  Wheat- 
stone.  It  would  drop  to  70  or  80.  Native  operators  picked  up  the  mon  o 
alphabet  and  sent  messages  after  two  or  three  hours,  and  in  a  month  he 
had  had  operators  turning  out  .50  messages  per  hour,  though  the  average 
was  three  months.  As  to  w  liether  tho  Western,  Murrav  or  Mono  should 
be  selected,  there  was  ono  thing  to  rememberabout  the  mono— howsolidly 
it  was  built,  which  was  an  advantage  for  systems  far  from  the  sources  of 
supplies.  Ho  had  mono  ribbons  working" which  had  been  in  use  seven 
years  and  he  thought  they  only  cost  about  2s.  apiece. 

Ml-.  G.  F.  M.iN.SERTDGE  said  the  trouble  in  getting  supplies  from  manu- 
facturers was  sometimes  due  to  lack  of  up-to-dato  knowledge  on  tho 
part  of  the  indentor.  and  sonxetimes  to  limited  knowledge  on  the  part  of 
tho  man  who  supplied  the  stuff.  Ho  knew  of  a  case  where  the  nearest 
thing  to  a  pole-changer  which  a  particular  store  could  supply  was  a  "  polo 
twister."  The  Post  Office  stores  "  vocabularv."  which  showed  all  tho 
items  which  the  Post  Office  telegraph  and  telephone  services  used,  would 
help  to  overcome  this  difficulty.  Delay  was  not  always  due  to  dilatori- 
ness  on  the  part  of  the  manufacturer.  It  was  often  due  to  the  adminis- 
tration wanting  things  difleiing  slightly  from  a  Post  Office  item.  The 
author  said  the  difficulty  of  the  variation  of  .speed  of  the  motors  when 
working  with  a  Creed  receiver  was  got  over  by  the  adoption  of  a  larger 
motor.  Ho  did  not  thmk  that  the  bsst  way."  Tho  Wheatstono  trans- 
mitter and  receiver  was  a  clockwork  mechanism  designed  to  run  bv 
weight  and  normally  it  would  take  IJ  watts  ;  the  rate  of  fall  of  the  weight 
was  equivalent  to  about  1 J  watts,  and  to  put  on  a  motor  giving  a  much 
higher  torque  and  developing  perhaps  10  times  the  power  meant  a  great 
strain  on  tho  clockwork  mechanism.  Tho  driving  power  should  be  kept 
down  to  tho  limit  in  the  way  of  torque  and  power.  Tho  small  motor 
should  be  re-designed  so  that  it  did  not  heat  up  so  much. 

Mr.  J.  E.  Kingsbury  said  one  had  to  remember  -what  engmeering 
works  were  bsing  constructed  for.  One  administration  superintended 
the  construction  of  materials  and  poles  that  it  put  over  its  own  line,  and 
another  was  an  administration  that  would  not  connect  any  lines  to  its 
system  until  those  lines  h.id  l-i_>en  properly  constructed  and  they  knew 
it.  On  the  one  hand  they  liad  an  administration  that  recognised  what 
the  line  was  for — to  b?  talked  over — and  on  the  other  an  administration 
which  apparently  regarded  it  as  an  ornament  to  the  landscape.  There 
was  a  tendency  on  the  part  of  engineers  to  regard  their  own  conditions  as 
bjing  so  special  as  to  require  something  quite  different  from  anybody 
else.  In  one  respect  a  Oroivn  Colony  did  not  differ  from  a  city."  The 
more  people  the  telephone  .served  the  more  good  it  did.  No  locality 
required  tn  lie  tieatnl  m,  specially  as  to  require  a  new  system  devised  for 
it.  111  III  111-  .1  -'  ii  III  which  was  not  the  best  in  the  rest  of  the  woi-ld. 
Mr.  Wiiulii  iiMii,  ntiriing  to  a  particular  system,  said  it  might  be  u.sed 
in  a  particular  ea.se  '-because  the  commereial  >\  stem  is  not  very 
strenuous,"  but  the  telephone  was  an  educatm-  m-!  itm  mn  and  it  was 
strange  how  commercial  a  .system  became  unilir  tin-  mtlnence  of  a  tele- 
phono  system.  Tropical  engineers  should  devote  themselves  to  the 
question  o£  what  modifications  were  required  to  meet  their  clim.atic 
conditions,  rather  than  take  the  line  of  lea.st  i-esistance  and  say  "My 
climatic  conditions  are  such  that  I  cannot  use  that  which  is  the  best 
anywhere  else." 

Jlr.  E.  T.  Williams  said,  after  many  years'  experience  in  the  Colonies 
he  had  come  to  the  conclusion  that  one  was  not  safe  with  overhead  lines 
even  if  a  maximum  wind  speed  of  100  to  120  miles  an  hour  was  provided 
for.  There  was  sometimes  a  tremendous  force  at  100  miles  an  hour  in 
one  direction  and  then  it  suddenly  veered  round  in  the  opposite  direction. 
He  had  seen  whole  lengths  of  lino  brought  down  in  that  way.  He  had 
tried  to  get  a  telephone  company  to  put  in  the  central  batterj-  in  a  colony 
where  they  got  humidity  of  100  pe'r  cent.:  they  would  not  doit,  but 
he  was  glad  to  learn  that  we  were  coming  to  a  time  when  they  might 
install  the  central  batten.-.  Where'  the  wires  were  lead-covered  many  of 
the  troubles  had  ceased.  Two  w-ires  could  be  joined  by  a  lead  strip. 
Where?  there  was  great  hmnidity  steel  parts  should  not  meredy  be  gal- 
vanised but  special  pi-ecautions  should  bo  taken.  The  question  of  tho 
use  of  copper  wire  was  not  men-lv  an  engineering  problem.  It  was  foimd 
in  China  that  the  ('liinesc  would  steal  the  coi>per  wire.  Tn  a  system  he 
hael  to  deal  w-ith  in  thi'  North  of  China  they  got  a  great  deal  of  fog  wh'ch 
was  woi-se  than  snow-  as  regards  humidity.  They  had  also  had  trouble 
with  ships  which  dragged  their  anchors  and  damaged  the  submarine 
cables  to  islands,  but  a  limit  had  now  bcein  fi.xed  within  which  no  ship 
was  allowed  to  airehor. 

Lieut.  McAktuiiu  said  the  functional  organisation  ado])ted  in  South 
-Africa  in  1012  was  very  successful,  but  much  of  the  work  undertaken  had 
not  lx>en  activelv  pursued  owmg  to  the  war,  particularly  the  lightning 
protection,  and  they  were  still  somewhat  in  doubt  as  to  the  protector  to 
adopt.  Post  Otlico  engineers  and  also  the  technical  staff  of  the  lOasteni 
Telegi-ai)h  Co.  were  givmg  attention  to  tho  m.atter.  They  fovniel  the 
carljo!!  vacuiuu  i)rotector  had  lieen  the  host  for  an  inside  protector,  but 
he  agreed  with  Mr.  Weightman  that  outside  protection  w-ases,sential.  and 
with  their  long-distance  lines,  that  had  given  a  good  ileal  of  trouble  in 
experiments.  In  Gennan  West  .Africa  tho  Genuans  hael  adopted  a  carbon 
vacuunv  -protector  with  double  plato  dischai-go  and  suitable  earthing 
device"  for  cutting  out  the  lines  (hniiig  heax-i-  storms.  Sir  Williani  Slingo 
asked  about  tlic  stay  wires  in  one  of  the  slides  show-n.  It  was  an  optical 
illusion — tho  stays   did  not   ere>ss   tho    railwav.     The    automatic-clear 
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system  which  wa-s  adopted  in  South  Africa  had  been  practically  dis- 
carded. Up  to  100  miles  they  had  the  magneto  system  and  after  that 
thev  were  going  in  for  the  central  batterj".  At  present  they  had  Ericsson 
100-line  lamp  boards,  which  were  very  satisfactorj". 

A  Tot«  of  thanks  wa«  accorded  Jlr.  Weightman,  who.  after  thanking 
the  members  for  their  kind  reception  of  his  Paper,  said  that,  in  conse- 
quence of  the  lateness  of  the  hour,  he  would  answer  all  questions  in  the 
'■  Journal "  of  the  Institution. 


B.T.H.  ROTARY  CONVERTERS. 

{('oiitlnuedfrum  page  380.) 

Booster  Control. — This  method  of  varying  the  direct -current  volt- 
age consists  of  inserting  an  ajternatiug-current  booi;ter  between  the 
slip-rings  and  armature  of  the  converter.  With  booster  control  the 
power  factor  is  indejjendent  of  the  load  and  voltage,  and  cou'je- 


caseij  that  if  the  lioostcr  be  U';ed  to  vary  the  voltage  over  wide  limits 
on  full  load  the  commutation  Ikis  Ii. m    ..  riou-.ly  affected. 

If  the  commutation  of  the  Imx  .tci  i,.t.;iy  IhmI  so  that  it  is  correct 
at  the  mid  alternating-current  ami  nild  direct -current  voltage,  then 
when  the  booster  is  u:;ed  to  raise  the  direct-current  voltage  armature 
currents  will  flow  in  the  rotary  which  magnetise  the  eommutating 
poles,  so  that  their  effect  becomes  too  powerful.  When  the  booster 
is  bucking  armature  currents  will  flow  which  de-magnetise  the  eom- 
mutating poles  and  neutralise  their  effect,  so  that  while  the  booster 
rotary  may  operate  over  small  ranges  of  voltage  with  good  com- 
mutation, the  variation  in  voltage,  if  large,  will  cause  the  com- 
mutation to  be  seriously  affected. 

To  overcome  this  difficulty  diverted  have  been  arranged  so  as  to 
be  connected  across  the  eommutating  poles  as  the  direct-current 
voltage  is  raised.  It  is  often  the  case  that  on  the  higher  voltages 
the  converter  is  rimn'ng  on  traction  service,  on  which  duty  divcrters 
may  cause  a  flash-over.  This  can  be  obviated  by  fitting  iiiductivo 
diverters  ;  but  the  adjustment  of  diverters  generally,  especially 
on  machines  of  large  capacities,  is  liable  to  vary. 

Besides  the  use  of  diverters,  other  schemes  for  compensating  the 
couunutat-'ng   condit'ons    have    been    devised    in   which    auxiliary 


Fig.  8. —300  kw.,  500  p.p  m., 
25  Cycles,  Booster  Con- 
TjKOLLED,  Self  Synchronising 
Rotary  Converter,  with 
Alternating-current  Start- 
ing Motor  and  Separate 
Exciter. 

This  machine  has  boon  con- 
structed to  operate  in  conjunc- 
tion with  a'l'irrill  regulator,  the 
iliicrt  current  voltage  being 
luaintained  constant  irrespec- 
tive uf  the  fluctuations  occur- 
ring in  the  altumaling-curront 
supply  voltage. 


(jucntly  unity  |.ower  factor  can  be  obtained,  or,  if  necessary,  leading 
currtnt  can  be  drawn  under  any  condition  of  load  and  voltage. 

.Machined  with  this  control  have  been  constructed  for  all  capacities 
and  frcqueneie-i  and  are  installed  whore  the  voltage  range  required  is 
larger  than  10  to  15  per  cent.,  or  whore  independent  control  of  the 
power  factor  is  required  at  all  loadH  and  voltages. 


Via.  II.-. .-500  KW.,  7r.0B.i-.M..  no  Cyclbh. 
NllKTION     Kkoi'latoh      "dnthollko, 

KkI.K  SvNrllllOMHIMl  UoTAllY  <'o!S- 
VKHTKIl,  WITtI  AltKIISATINO  C  UKIIKNT 
HTAIlTI.Hii.MoTOIlANUKKI'AllATK  KxclTBII. 
I  Indiintion  n^^ulator  mounted  on  fur  nidv 
of  li(f(i[ilat<!.) 


windings  have  been  fitted  to  the  eommutating  i;oles,  these  windings 
being  operated  cither  with  or  without  contactors  in  the  main  direi^t- 
current  circuit.  Many  arrangements  of  this  kind  have  bei  n  installed 
on  eommutating  |)ole  booster  converters,  as  it  has  been  found  that 
without  their  assistance  these  machines  will  not  carry  their  full- 
load  current  over  the  range  in  voltage  necessary. 


Ho  long  US  rotary  ronverleri  were  eonxtrueled  withdiit  trom- 
niulnting  imiIcii,  or  were  of  lllientl  dt^iign  with  corMMiulating  poles, 
the  iHMtitiT  converter  formed  a  coiripael,  clieuji.  relialile  ami  eftleient 
ly|H!  Ill  eoiiverling  appiiniliis.  Willi  llu-  inlroduclioii  of  corn 
niutikliiig  |ii>li':i,  however,  liirg<'ly  increased  out  pub.  have  been 
olHuimxi  from  a  given  >*'w-  of  nincliinp,  and  it  lliu  been  found  in  MUr|| 


The  U}ti%<}  MK  iii.llioct.  III  olihiMi  11^  eompeir;ati(>n  can  be  avoitlcd 
if  boiiiler-eofilriillcd  converter'  be  libe.Mlly  designed  ;  but  when  th  h 
is  done  it  will  genenilly  lii'  foimd  thai  lh<'  induction  regulator  method 
of  coiitrot,  (leicribed  later,  is  preferalile  and  is  of  lower  lirst  cost. 

hiihirlioii  Ursiiiliilor  Ciiiilnil.  In  this  eiise  the  direct-eurrent 
voltage  i.s  varied   lis    inscriiiig  an  nidui't on  regulator  betiveea  the 
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transforinor  and  the  rotary  slip-rings.  The  regulator  increases  or 
decreases  the  alternating-current  voltage  applied  to  the  rotary 
armature  and  co  raises  or  lowers  the  direct-current  voltage.  Similarly 
to  booJter  control,  the  power  factor  is  independent  of  load  and 
voltage. 

This  method  of  control  ir,  very  similar  in  arrangement  to  booster 
control,  and  will  perform  exactly  the  same  functions,  with,  however, 
the  im^-ortant  advantage  that  the  factors  which  control  the  com- 
luutating  conditions  of  the  rotary  are  independent  of  the  amount  of 
voltage  variation.  Machines,  accordingly,  can  be  supplied  of  the 
largest  output  for  a  given  size  without  diverters  or  auxiliary  w.'ndings 
on  the  commutating  poles,  and  are  capable  of  30  per  cent,  voltage 
variation,  and  nxore  should  occajion  arise. 

This  method  of  control  was  widely  adopted  some  years  ago,  and 
although  considerably  more  regulator-controlled  converters  have 
been  installed  than  booster  machines,  yet  the  booster  machine  for 
some  time  proved  the  more  popular,  mainly  on  account  of  lower 
first  cost,  less  floor  space  and  simpler  external  comiectioni.  Recently, 
however,  induction  regulator  controlled  rotary  converters  have  been 
produced  with  the  regulator  mounted  on  the  converter  itself.  This 
arrangement  takes  up  less  floor  space  than  former  arrangements,  and 
is  approximately  of  the  same  cost  as  a  booster  machine.  The 
regulator  is  connected  between  the  altemating-cuiTent  brush  holders 
and  terminal  board  of  the  converter,  and  there  are  no  external  con- 


constant  direct-current  voltage  a  range  of  25  per  cent,  on  the  alter- 
nating-current side. 

With  this  method  of  control  the  main  poles  of  the  rotary  are 
divided  into  two  jiortions,  the  regulating  pole  and  the  main  polo 
proper,  as  shown  in  Fig.  10.  The  main  poles  are  excited  siuiilarly 
to  those  of  the  ordinary  converter,  whereas  the  regulating  poles  are 
arranged  so  that  they  can  he  excited  either  in  the  same  direction  as 
the  main  poles  or  in  the  opposite  direction.  The  direct -current 
voltage  between  the  positive  and  negative  brushes  is  proportional 
to  the  algebraic  sum  of  the  flux  produced  by  the  regulating  pole  and 
that  of  the  main  pole.  The  alternating-current  voltage  between  the 
slip-rings  is  not  proportional  to  the  algebraic  sum  of  the  fluxes, 
because  they  are  placed  at  nearly  90  electrical  degrees  :  but  it  is  equal 
to  the  vector  sum  of  the  alternating-current  E.M.F.s  produced  by 
the  two  fluxes.  The  design  is  such  that  the  algebraic  sum  of  the 
fluxes  can  be  varied  over  a  considerable  range  without  greatly  varying 
the  vector  sum  of  the  alternating-current  E.M.F.s  gtnsrated  by  the 
two  fluxes. 

It  has  previously  been  pointed  out  that  with  constant  E.M.F. 
applied  to  the  rotary  slip-rings  it  is  necessary  for  the  armature  to 
generate  a  constant  back  E.M.F.  ;  and  in  the'split-pole  converter 
these  conditions  are  fulfilled — namely,  that  the" armature  generates 


Fig.  10. — ^DiAHRAM  of  Field  Stkucture  for 
Split  Pole   Rotary  Converter. 


0 

Bucking. 

Fig.  11. — Vector  Diagram  illustratino 
Split  Pole  Control. 


Fig.   12.— Magnet  Frame  and  Windings  of  2.50  kw.  Split-pole  Rotary 
Converter  wrrn  Commutatinis  Poles. 


nections  to  the  regulator.  The  economical  design  of  regulators  of 
large  capacity  at  first  presented  some  new  problems  ;  but  these  have 
been  solved,  and,  as  mentioned  .previously,  such  sets  have  the 
important  advantage  that  commutation  is  unaffected  by  voltage 
variation,  the  rotary  converter  be'ng  of  the  simplest  and  mo't 
robust  design. 

Induction  regulator  controlled  rotary  converters  are  often  in- 
stalled for  correcting  a  low  power  factor,  the  machines  being  arranged 
for  operating  on  90  per  cent,  leading  power  factor  at  full  foad  at  any 
voltage. 

Split-pole  Control. — There  are  two  methods  of  split -pole  control, 
employing  resi)e(tively  a  three-part  pole  and  a  two-part  |x>!e.  The 
first  method  has  not  been  used  comincrcially  to  any  extent  on 
accoiint  of  certain  disadvantages  inherent  to  the  design. 

The  second  method  was  patented  by  the  British  Thomson- Houston 
(  oiiipany  to  ovcnome  the  difficulties  of  the  three-part  |  cile.  Tlii;; 
Micthdd  of  contiol  up  to  the  i)iesenl  has  only  been  dc\i  loped  for 
2.^)-cyele  work,  .•md  is  suitable  for  a  direct -current  volt:if;c-  range  of 
2.'>    per  cent,   with   cr)nstniit    iiltcniaf ingcurnrit    voll.igi-.     or   witli 


a  constant  back  E.M.F.  at  the  slip-rings  while  the  voltage  on  the 
direct-current  side  is  varied  over  a  considerable  range. 

The  maximum  direct-current  voltage  is  generated  when  the 
regulating  pole  is  excited  in  the  same  direction  as  the  adjacent  main 
pole,  and  the  lowest  tlircct-current  voltage  is  obta'ned  when  tho 
regulating  pole  is  excited  hi  the  revcnjc  direction  to  that  of  the 
a<ljaeent  main  pole.  The  diagrams  in  Fig.  1 1  illustrate  this  point. 
OM  represents  the  direct-current  voltage  ])roduced  by  the  main  pole. 
MA  rcpre.icnts  the  direct -curicnt  voltage  produced  by  the  regulating 
ixjie.     0.1  represents  the  resultant  direct-current  voltage. 

OM  can  also  represent  the  alteniating-eurrent  voltage  produced 
by  the  main  pole,  and  MA^  can  represent  the  altcnxating-current 
voltage  produced  by  the  regulatiiig  pole,  bccaui-.e  the  altemiting- 
currcnt  voltage  is  always  a  lixed  ])ro]iortion  of  the  direct-current 
voltage,  each  set  of  jjoles  being  ei  usidei'i'd  separately. 

The  vector  J/.I,  has  to  be  added  vectorially  to  OM  when  alter- 
nating-current voltages  are  combined  :  and,  a;  the  auxiliary  pole 
is  [iractically  at  right  angles  to  the  main  liole,  tin-  vector  O.I,  repre- 
sents the  combined  iiltcmat'ng-currcnt    voldijje  when   boosting  or 
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bucking.  It  -n-ill  be  seen  from  the  diagi-ams  that,  alt}iough  the 
alternating-current  voltage  remains  practically-  constant,  the  direct- 
current  voltage  can  be  varied  over  a  wide  range. 

With  this  method  of  varying  the  direct -current  voltage  unity 
power  factor  can  be  obtained  imder  any  condition  of  load  and 
voltage  ;  also  the  control  is  effected  in  the  armature  of  the  rotary 
without  the  addition  of  a  booster  or  regulator.  This  control  is  the 
sunplest  that  has  been  devised  where  voltage  variation  is  required 
independently  of  the  power  factor  ;  and  the  wave  shape  of  the 
B.T.-H.  split -pole  equipments  can  be  guaranteed  to  conform  prac- 
tically to  that  of  a  sine  wave,  and  not  to  introduce  disturbing  factors 
into  any  system. 

Tliis  method  of  control  is  most  suitable  for  small  capacity  25-cycle 
machines,  of  which  large  numbers  have  been  built. 

{To  be  concluded.) 


A  UNIVERSAL  RESISTANCE  STANDARDISING  BRIDGE- 

li\-  C.   V.   I)RY>~DALE,  l).!Sr. 

In  The  Electrician  for  October  25,  1907,  ajopearecl  a 
description  of  tlie  combined  Kelvin  Carey-Foster  standardising 
bridge  devised  by  tlie  writer  at  tlie  instigation  of  Mr.  .J.  H. 
Agar  Baugli.  The  object  of  this  bridge  was  to  enable  re.sis- 
tances  of  all  values  from  the  highest  to  the  lowest  to  be  com- 
pared with  the  greatestjdegree  of  accuracy  and  convenience, 
and  to  enable  all  these  values  to  be  deterniined  iii  terms  of  a 


mUliciiitlis  of  their  value.  By  moans  of  specially  built-up 
standards  and  ratio-coils  on  Lord  Rajdeigh's  principle,  the 
bridge  also  serves  for  .standardising  coils  of  intermediate 
values,  and  for  stepping  up  or  down  by  ratios  of  10  or  of  two 
to  one. 

The  bridge  with  the  two  types  of  ratio  coils,  therefore, 
forms  a  complete  standardising  outfit  for  resistan<'es  of  any 
value  from  a  microhm  to  a  megohm  when  a  single  known 
standard  is  available.  Over  the  range  from  0-001  ohm  to 
1,000  ohms,  an  accuracy  of  one  part  in  a  million  or  closer  is 
obtainable. 

The  bridge  proper,  Fig.  2,  consists  of  eight  copper  bars 
arranged  in  the  form  of  a  cross,  and  resting  on  an  ebonite  plat- 
form supported  by  four  pillars,  and  under  which  an  oil  tank 
can  be  slid  if  required.  Connection  between  tlie  inner  ■ 
ends  of  these  bars  is  made  by  a  mercury  commutator  of 
the  usual  Carey-Foster  bridge  type.  Two  pairs  of  ratio 
coils  p.  q,  ])',  q',  are  employed,  which  span  across  the  front  and 
l)ack  contacts  respectively.  The  two  resistances  R  and  S  to 
be  compared  are  connected  in  series  by  their  current  terminals, 
while  their  potential  terminals  make  contact  witli  the  side 
bars  of  the  bridge.  By  turning  the  commutator  half  round, 
the  connections  between  the  potential  terminals  of  the  coils 
imder  comparison  and  the  ratio  coils  are  interchanged. 

The  most  convenient  and  accurate  method  of  te  &t  hio 
employ  ratio  coils  with  interpolation  resistances  as  in  the 
Eeichsanstalt  bridge,  but,  instead  of  working  by  deflections,  to 
connect  a  slide  wire  across  each  pair  of  intcvptjlations.  These 
slide  wires  can  be  so  adjusted  as  to  give  tlie  ditl'erence  between 
tlie  resistances  directly  in  millionths  of  their  value,  by  taking 
the  difference  between  the  scale  readings  with  the  commu- 
tator in  the  two  positions.  In  this  form  of  bridge  the  slide 
wire  has  a  total  length  of  50  cm.  and  resistance  of  1  ohm,  and 


l-'lO.    1.— U.SIVRIIHAI.  StANIIAIIIiIHINCI    linimiK    WITH    TWO  OOllO'ilJ 
, ,  KkmIHTANCIW  CJiUKB  Co.VirAIlISON. 


l.'iii.  2.     ('iiNSKcriiiN.'-i  oi' Stanhahihsino  BiunoR. 


«ingl(!  MtJinduid.  The  bridge,  um  originally  oonslnicted^liy 
.Mr.  BaMjjIi  and  iih.mI  at  tlie  N<ii-lh!im)itoti  InHliljite,  lias  proved 
<|iiite  witiMfiirtory,  but  a  few  iiiiprovenient.s  HUggested  liy 
i^Xj^iTiencc  liuvr  how  been  iiddeil,  jiiid  t he  following  is  a  tlcsciip- 
tiim  of  (he  form  of  hridge  coiiniriiclcd  hy  .\l|.ssrn.  II.  TinHley 
&,  Co.,  ut  South  Norwood,  ami  used  in  tiieir  lulionitory,  with 
exi"mp|i-n  of  a  few  of  the  jiriiici|ml,  ineiiMuieincMtu  made  with  it. 
Fig.  I  hIiiiwi)  the  ItridKe  uh  t  herv  Met  u|>. 

.The  bridge  will  k4tvi'  lor  nieaHiireMienlK  liy  either  of  the 
(  omiMordy  iihmI  irn-diodx  viz..  liy  the  irilrr)M)hilii.n  and  dellee- 
lii»l)nl  niethod  of  the  l<eie|m«im|iil(,  or  by  tin'  HJiiiritirig  niethod. 
Ill  <lii.-f  feature,  however,  in  tlie  adaptation  of  the  well  knowti 
('iii.yFo«tiT  idiife  wire  inelliod  lo  the  Kelvin  doiilih-  Inidge, 
and' the  ndjiiM.iii<'nt  of  tfie  ^\'u],-  wireo  mo  u«  to  give  the  liilTcr- 

riice.H    between    I  lie    leulHtaln  is    under   ('OIII])ai'iHol|    directly    ill   , 


llie  inler])ohilions  have  such  values  iliat  when  slniiiled  hy  l-his 
nli(h^  wire  they  rejiivsent  0-5  jiei-  cent,  of  1  In-  iiilio  resislance* 
(excejit  in  the  case  of  (he  1,000  LI  ratios,  wlieiv  lliey  re]iri'seilt 
only  0-05  per  cent.),  i'lacii  niillinietre  of  the  slide  wire, 
(IkTeforo,  corresponds  to  10  ])arts  in  a  million  of  tlie  ratio 
reMLMtunce,  and  a  Hecond  .slide  wire  i.s  arranged  as  .shown  ii] 
J''ig.  3,  which  inci'easeH  this  .seiisilJveness  twcnlN  I'ohl.  The 
valncH  of  tlic  reWHtances  and  iiiter])olations  [oi  the  \aiioiis 
ratio  coils  and  iii(.er|iolations  ar(>  shown  in  l''in.  .1;  :iiiil  \<'i'^.  I 
in  an  external  view  of  (he  ratio  coil. 

The  slide  wire  arrangement,  seen  at  (he  front  of  Fig.  I,  has  a 
sloping  eUttlite  base  on  wlii<'h  the  four  jilatinuni-silvi-r  slide 
wir('H  are  mipporled  by  h(>,avy  )ihos]ihoi'-bronzes|»liMgs.     Tliii 

•Til"  intoniol'itionH  in  Hin  caw  of  tlm  Kill  r»tioi»  nnu'iicli  U'U^OII  i) 
iliMt/'iul  iirU'02r>Ull  iMhliown  oil  llie  diiijirain.  '     ,  i 
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iloublp  pi  itiimni-silvor  contar-ts  are  mounted  oil  a  carriage 
sliding  on  a.  removable  silver-faced  scale,  and  can  be  traversed 
bv  turning  a  handle  at  the  front  of  the  base.  By  pushing  the 
carriage  slightly  to  the  back  or  front,  the  contact  springs  make 
contact  either  with  the  back  or  the  front  pair  of  slide  wires, 
while  at  the  same  tune  one  or  other  set  of  figures  are  exposed 
on  the  scale.  The  scale  is  divided  in  500  mm.  divisions,  each 
divisions  representing  10  millionths  when  tlie  back  contacts 
are  employed,  or  0-5  millionth  with  the  front  contacts,  and  a 
vernier  Is  provided  enabling  readmgs  to  be  taken  to  1  part 
iji  10,000.000. 

Contact  is  made  between  the  bridge  wires  and  the  inter- 
polation resistances  by  heavy  flexible  leads  as  shown,  and  the 


0-00251     0  00251 
;9976ii    (o)     0-9975/L 


2JT  (5000milliontte.)       i    Slide  WiV 


lOil  Ratios. 


lOOnRa-.ias. 


lOOOil  Ratios. 
Fi&.  3.—  Ratio  Con,  and  Slide  Wire  Resistan(-  e^^. 

connections  of  the  ratios  and  slide  wires  can  be  immediately 
checked  during  the  course  of  ordinary  testing  by  shmiting  one 
of  the  resistances  or  one  side  of  the  ratios  by  a  resistance^of, 
say,  a  thousand  times  its  value,  which  alters  it  by  999  parts 
m  a  million.  The  balance  point  on  the  slide  wire  should^tlien 
alter  by  500  millionths.  Care  must  be  observed  when'shunting 
the  resistances'under  test  when  the)'  are  less  than  0-1  ohm,  as 
considerablel  errors  can  be^caused  through  resistance  of  the 
main  or  potential  contacts.  "  In  this  case,  either  both  front  and 
buck  ratios  shoidd  be  shunted,  or  the  resistance  of  the  contacts 


Fic.  -t.—  Ratio  f'ou.  witii  TNTEiu-oi.ATinNs 


•  It  must  not  be  forgotten  that  smce  mefcury  has  a  specific 
resistance  of  nearly  100  microhms  per  centimetre  cube,  the 
resistance  of  a  mercury  contact  1  cm.  diameter  (the  size  em- 
ployed in  this  bridge)  increases  by  about  1  microhm  for 
every  tenth  of  a  millimetre  by  which  the  flat  contact  is  raised 
above  the  bottom  of  the  cup.  Special  care  is,  therefore, 
taken  to  face  ofE  all  the  contacts  to  the  same  level,  and  to  drill 
all  the  cups  to  the  same  depth,'^but  at  the  same  time  it  is  con- 
sidered advisable  in  most  cases  not  to  use  ratio  resistances  of 
less  than  10  ohms,  so  that  small  variations  are  negligible  in 
effect. 

Theory  of  the  Double-slide  Wire  Bridge. 

The  following  simple  theory  of  the  bridge  will  bo  of  service 
to  those  unfamiliar  with  it. 

In  the  annexed  diagrams  (Figs.  5  and  6),  R  and  S  are  the 
resistance  to  be  tested  and  the  standard  resistance  respectively. 

P  and  q  are  the  front  ratio  resistances,  and  f=1}-\-<l=^p 
very  nearly. 

jy'  and  q'  are  the  back  ratio  resistances /'=7/+}'=2;;'  very 
nearly. 

I  and  I',  m  and  m'  the  (small)  resistances  of  the  front  and 
back  potential  contacts. 

X  the  parallel  resistance  of  the  back  connection  shunted  by 
tlie  ratios  p'  and  q'. 
y  Then,  with  the  connections  as  in  Fig.  5, 

i.(R  +  ^'  Xyi,{p+l),  or  R+^'  xJfip+1l 

With  resistances  commutated  as  in  Fig.  6,  the   balancing 
point  on' the  slide  wire  must  be  moved  to  the  leftby  a  resist- 


'f:^^(rwrp^% 


:X: 


^P 


ance  ft,  if  R>  S,  and  the  back  contact  moves  with  it  by  a 
resistanCe_ft'. 

'  -  r,    ,     V' -{-in' —i'  V         i-l,         ,  7^ 

Then,  bv  the  same  reasoning,  S-f^^- — f, X=^~'(p+m—h). 

J  'i 

Subtracting.  R-S=^-^rj-]rm-'J)-     [h'^m'-V). 


But 
Hen 


"    /  ■  • 


ce 


R 


_sJ+^-\r+S)+(^+'P^-^^^^')x. 


and.  since  R-\-S=2R  approximately, /=2jj,  and/'=2//, 

E—S     h      m-l      (b     b'     w—l     m.'—l']  X 

— - — ^- +  -*-i .-I- 1-- 

R         l>       i> 


"1   ■--,+-' 


i2R- 


should   be   apjiroximatcly  deterniined   and   the   elTcct    of   the      ;, 
shunt  cal(ulat<'d  as  in  the  ap))endix. 

t>"  Each  of  the  bridge  blocks  has  ordinary  .screw  teiiiiinals  at 
its  outer  end,  and  in  the  case  of  two  terminal  coils  tiiey  are 
simply  connected  by  the  mercury  cups,  while  the,  battery 
(•<innccti(ins  arc  made  to  the  terminals  on  the  blocks,  in  their 
normal  position  the  mercur\'  cups  are  suitably  phuiil  lor  coils 
having  a  gauge  of  160  mm.,  but  for  ('oils  of  the  H..\.  or  other 
'-■aiige  tW.  i)ars  ran  be  swung  round  to  the  required  position. 
'I'liey  i-aii  also  l>c  in.staiiH\  lifted  olV  the  base  for  chMiiing,  ami 
(■:iii  111-  ri-phiceil  liy  othi'i-  bars  for  special  test.s,  as  seen  later. 


Now.  bv  the  coiistiuction  of  the  ratio  coils  and  slide  wires, 
?)//)--,^///y/,  and  6//)=^A.  the  dilTerence  of  the  bridgi-  readings 
in  millionths. 

R-^a    .    111-1   fm-i  7„'-r\x 

Hence,      -jr--  =  A  4 +  (  r ;-  ) ,,  „  - 

R  P      ^     P  P    ^2R 

which  is  the  working  formula  for  the  bridge.  This  formula  is 
cquivah'ut  to  that  given  by  Mr.  F.  K.  Smith  in  a  discu.-ision  in 
Till-;  Ki.KCTRiciAN  of  January  10,  1908. 


J  lie,   rji.i'.i  ii^ii  iAt\  (II.  •liiuiuLiji    lo,   i^'v'o. 

Wlii'ii  the  ditTerences  between  the  resistances  of  the  potential 
i-oiitarts  are  iiegligilile  compaied  with /;  and  //,  (R  »S)y'7?  =  -i 
simiilv. 


418 


l^HE  ELECTRICIAN,  DECEMBER  29,  l9l6. 


The  junction  resistance  X  is  only  about  0-001  olim  in  tlie 
actual  bridge,  and  the  differences  m—l  of  the  resistance  of  the 
potential  leads  do  not  often  in  practice  exceed  50  microhms. 
if  care  is  taken  to  make  the  contacts  to  the  bridge  large  and 
symmetrical.  Hence,  with  10  ohms  front  and  back  ratios. 
the  simple  relation  is  usually  correct  within  5  parts  in  1.000,000 
for  all  resistances  above  0-001  ohm. 

When  this  is  not  the  case  the  resistances  in.  ;«'.  /,  l'  and  A' 
can  be  measured  approximateh'  (either  on  tlie  bridge  or  by  the 
aid  of  a  millivoltmeter),  and  the  corrections  applied.  But  the 
most  convenient  method  of  working  is  as  follows  :  First  make  a 
measurement  with  two  pairs  of  ratio  coils  of  the  most  suitable 
value  (in  the  case  of  comparing  resistances  of  1  ohm  or  less. 
]0-ohm  ratios  front  and  back  will  be  suitable). 

-/      f  »i—l     m' — l'\X       . 

say  wlicre  e  is  the  correction  for  the  contacts,  &c. 

Next,  take  a  second  measurement  with  front  and  back  ratio.i 
each  of  one-tenth  their  former  value  (in  this  case,  1  ohm). 
R-S 


Front  contact,  2-5  mv.,  »i=43  microhms.  Front  contact, 
9-7  mv.,  /=167  microhms. 

Back  contact,  2-5  mv.,  »j'=43  microhms.  Back  contact, 
8-5  mv.,  r=14:6  microhms. 

Back  bar  and  connections,  6  mv.=101:  microhms=,Y. 
Galvanometer  about  20  Q. 


Then,  ■?^'=Ai+- 


Then, 


R 


=A2+10e,  since  p  and  p'  are  each  reduced  to 


one-tenth,  and  /«',  in',  V,  X  and  R  arc  unaltered. 


So  that 


and 


R 


e=-(A2-Ai)/9, 

=Ai-{A2-Ai)/9=(10Ai-A2)/n. 


By  simply  making  these  two  mea.surements,  therefore,  the 
whole  of  the  corrections  due  to  contact  resistances  of  every 
kind  disappear,  provided,  of  couree,  that  tiiey  are  constant. 
For  resistances  of  0-1  ohm  and  higher  the  back  ratio  has  very 
little  effect,  and  it  is  sufficient  to  change  the  front  ratio  only. 

E.XAMPI.EH  OF  Me.VKUREMKNTS. 

The  following  examples  of  actual  comparison  of  resistances 
of  approximately  equal  value  will  clearly  show  the  method  of 
working  in  different  cases,  and  further  examples  will  be  given 
below  of  methods  of  comparing  resistances  of  unequal  value, 
and  of  stepping  uj)  and  down. 

In  estimating  the  value  of  the.se  mea.surcments,  it  slioiild  be 
borne  in  mind  that  they  were  made  in  an  ordinaiy  works  lest 
room,  the  air  temperatures  being  anything  between  10°C'.  and 
22°C.,  and  frequently  varying  rapidly.  The  coils  were  kept 
a|)|>roxiinately  at  tlieir  re(juired  tem])eratures  hy  occasional 
heating  with  a  bunsen  burner. 

Exiinijih:  I.  Iiilfrnonipurinon  of  three  liHUoliiii  Coils  Wilhoiil 
Si'/Mtmli'  I'oleiitiiil  Term  I  iialn.  L'urrcnt  leads  jittaclied  to 
bridge  blocks.  Katios,  100  ohms  front,  10  ohms  l)ack.  Moving 
coil  galvanometer,  600  ohms.  P.J).,  2  volts.  Sensitiveness, 
1-7  divisionH  on  reversal  for  1  in  1,000,000.  Temperature  co- 
efficients, A^llm,  jB=10»«,  C'=21-5/«per  1°C.  (wi=millionths). 

Table  I. — Ivtercrnnpariaon  of  Three  lOOn  Colin. 


CoilK. 

j  Tcnipora- 
1      turc». 

Bridge 
rcodingB. 

A 

Temporaturo 
corrections. 

A  at  1!0°C. 

Loft. 

Right.l    T,  1    n 

D    1    R 

T,  1   r, 

A 
M 
A 

(• 
li 
r' 

li 
A 

c. 
A 

(! 
li 

!a)02  19  93    97-0  Iri7-H 
Itl-W)  19-HH  imifi    97-r> 
I9-9S  20f);(    W,:i  1(11-2 
20-(KI  I9!):i  1(11-2     «ri-7 
19  9H  2007  I27-:j  I32-:1 
199(1  I9'9I   132(1  129-1 

-«0-2'-fO-34'-0-7 
-1-02-0  -2-0    I -2-0 
-«5-0      1-34  -fO-(i4 
-I- (15-5  -1-2    I- 1-2 
-SOj     1-2   i  +  1-5 
4-3-2-0-0        0-0 

-  ^:i\  3-2 

Hnnco,    B-A=6l-(iiii.    C—A^M-Sm,    from    which    ('-  li 

3-0/H,  at  againut  .'J-2//I  by  direct  nieaHinvment.  The  agree- 
(nenf,  iH  therefore  witliin  2  jmrls  in  Ki.DOit.OOO.  The  six  read- 
ingM   are   given    just   at   oliHen'ed,    without    any   selection. 

/iVrtiii/(/c  //.  hilvmiiiifinriKoii  of  Two  (1-0!  Q  SldiidunlK 
with  I'oli'iiliiil  ('iiiiIiiiIh  of  Dlffrrrnl  Ri-xii<liiiin\  0-(lll2,  No. 
:\.Wi  on  left,  OOlli.  No",  .i.o-i-i  on  right,  '/'.(".     2H«i. 

The  ciirreiil  leitdn  were  liifit  eonncclcd  Id  the  bridge  blocks. 
fti'd  u  current  of  W  niii|>i-rei  pjiMned  tiiroiigh  the  leHiHtimi  i-s  by 
their  iiotciiliiil  fenninnl".     'I'lie  droji  wii.t   taken    by  «   niilli- 

Voltli4eter. 


Ratio'. 

T.,         D 

A      h     » 

A  corrected 

for 

temperature. 

Front.i  Back. 

10     1     10        19-97 
10     1     10       2000 
1            1       20-10 
1            1        20-17 

20-29     lir)-8 
20-35     11.50 
20-50    210-7 
20-56    210-8 

112-5 
113'2 

97'8 
97'9 

3-3 

1-8 

112-9 

112-9 

=12-0 -f- 


By  calculation,  allowing  for  the  resistance  of  the  potential 
contacts,  we  have  : — 

A       A/  ,  m—l  ,  /m~l     m'—1'\X' 
''-^+ir+[-J—pr)2R' 

43-16       /  43-167     43-146\  104 
10      ^\       10     ~~  10     J2,000 
=12-0-12-4-0-l  =  -0-5/y(. 
But  we  have  also — 

A=A/-(A2'-Ai')/9, 

=  12-O-(r2M-12-O)/9=12-0-12-5  =  -0-5»?, 
as  before. 

This  shows  the  value  of  the  method  of  eliminating  the  correc- 
tions for  the  resistance  of  the  jiotential  contacts,  already  de- 
scribed. The  exchange  of  the  ratio  coils  is  easily  effected:  and 
renders  all  measurement  of  the  resistance  of  tiu»  potential  leads 
or  coupling  connections  unnecessary. 

Exaiiiple  III. — Inlercomparison  of  Three  Slatuhirds  of 
(1-0(1(15  ohin. — Front  and  back  ratios  both  lOO.  P.D.  on 
bridge,  0-32  volt=80  amperes.  The  potential  leads  of  all  three 
standards  were  equal  (about  50  microhms),  so  no  correction  was 
necessary.  Temperature  coefficient  in  each  case,  25wi  at  17°C. 
Moving  coil  galvanometer,  20  ohms. 

'I'able  ll. — Inlercomparison  of  Three  O-OOOoi!  Standards. 


Coils. 

'i\ 

D 

B 

A= 

A  at  17"C: 

Left. 

Right. 

A 
A 
B 

B-T 

0  j 

17'00 
17-00 
17-02 
1702 
1702 
17-05 

1706 
17-05 
17-02 
17-02 
17-02 
17-10 

214-0 
214-0 
201-] 
201-3 
113-3 
112-3 

37-1 

36-8 
50-2 
50-2 
139-9 
139-0 

176-9 
177-2 
150-9 
151-1 
-2G-6 
-26-7 

l'^®-*\l78-l~ 
177-H/^"*' 

The  agreement  between  the  direct  difference  A—B,  and  that 
obiaiiied  from  the  two  differences  A—C  and  B—C  is,  therefore, 
within  I  in  1,000,000. 

Exdtiiple  IV.     ResiMance-Tempp.rature  Test  on  a  0-0005-oAh). 
Stiiiiil'ird.    -lOil  front  and  back  ratios.      0-32  volt  on  bridge 
=80  amperes,  value  of  standard  — 40-|-25  («— 18). 
Table  III. 
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•I'sistanco. 

lloiiiHtanco 
of  coil. 

180 

14-4 

2.474 

2,499 

25 

-40 

-15 

1«() 

17-4 

2.422 

2,545 

123 

-40 

■1-83 

18-0 

18-9 

2.40(1 

2..5(10 

154 

-40 

-1  114 

18-0 

20-4 

2.382 

2.579 

197 

-40 

-1-157 

18-05 

23-0 

2,356 

2.613 

257 

-39 

•f218 

I8()7 

24-45 

2.337 

2.625 

288 

-38 

H-2.50 

lx-07 

260 

2.320 

2.612 

322 

-38 

-t-284 

18(17 

30-3 

2.277 

2.680 

•103 

-.38 

-1-305 

18-07 

33-7 

2.247 

2.714 

467 

-38 

-1-429 

I8(t7 

36-9 

2.226 

2.735 

509 

-.38 

-1-471 

18-07 

39-8 

2.215 

2.748 

533 

-38 

-1-495 

18-1(1 

44-2 

2.910 

2,772 

582 

-.37 

-1-545 

18-17 

47-2 

2.180 

2,780 

600 

-36 

-1-564 

18- IS 

45-2 

2,1IM) 

2.775 

588 

-35 

-1-550 

18-77 

38-4 

2,227 

2.7-10 

57.3 

-33 

-1-480 

l8:io 

41-8 

2.205 

2.760 

555 

-32 

-1  520 

|8-:).-. 

'     383 

2.228 

2.740 

512 

-31 

-1-480 

is  to 

34- 1 

2,25 1 

2.717 

463 

-30 

•  1-433 

Is-.'-.d 

,'10-11 

2.280 

2.689 

409 

-28 

-1-381 

IS.  to 

1     24- 1 

2.350 

2.620 

270 

-37 

-1-233 

|H'(I5 

;     21-2 

2,376 

2,594 

218 

-39 

-f  179 

THE  ELECTRICIAN,  DECEMBER  29,  1916. 


419 


The  resistanee-tenipcniiiiiv  riiivc  plotted  from  these  obser- 
vations is  showTi  in  Fig.  7.  It  will  be  seen  that  the  majority  of 
the  points  lie  on  the  curve  within  one  or  two  parts  in  1,000,000 
(or  0-001  microhm  in  actual  resistance),  and  that  only  one  shows 
an  error  of  more  than  5  parts  in  1,000,1)00,  which  corresponds  to 
0-2  dcg.  in  temperature. 

Build  Up  Standard  and  Ratio  Coil.^;. 

These  are  an  extremely  important  adjunct  to  the  Inidge,  and 

form  the  readiest  means  ot  standardising   coils  of  different 

values.     Their  principle  is  an  extension  ot  that  of  Lord  Ray- 

leigh's  "  beetle,"  five  coils  of  relative  values,  1,  3,  3,  3  and  1 


m-i 


irz 


:A 


»  E  14 


7^ 


w. 


ZO   ZZ   24  26  Z8  30  3Z  34  36  38 

Temperature  Degrees  C. 


g  0-0005002 


42  44  46  48   50 


Fig.   7. — Resistanxb-Tempbkaturb  Curve  fok  O0005i2  Tarnac 
STASD.iRD  Resistance  Vai.oe,+ 150  +  25  (<-20)-0-30  (<-20)3. 

being  in  .series.  If  the  three  intermediate  coils  are  put  in 
parallel  the  combination  is  equivalent  to  1,  and  it  can  be  com- 
pared with  either  of  the  unit  coils.  If  the  three  intermediate 
coils  are  equal  within  0-1  per  cent,  (which  is,  of  course,  quite  a 
rough  adjustment)  their  resistance  in  series  will  be  nine  times 
their  parallel  resistance,  to  within  an  accuracy  of  1  in  10,000,000. 
By  standardising  the  three  unit  standards,  therefore,  we  imme- 
diately have  accurately  known  standards  of  1,  9  and  Ijunits, 
which  gives  us  both  tw'o  lO-unit  standards  and  two  ratios  of 
lOtol. 


Ki(i.  S.-  lUii.T  le  SiAsD.Miu  and  Ratio  Coil  10-30-30:iO-10  w. 

The.  build-up  staiidatd  and  ratio  coils  (Fig.  8)  have  been 
designed  to  utilise  this  principle  with  the  gieatest  itccuracy 
and  conveni(Mice.  They  have  heavy  coppcu-  lugs  with  current 
and  potential  terminals,  and  mercuiy  contacts  of  the  160  mm. 
gauge.  Four  massive  circular  copper  blocks  are  mounted  in  a 
s<(uare  between  them,  and  thes(^  blocks  and  the  ciuls  of  the 
bigs  are  faced  oil  togethei-,  so  as  to  be  exactly  flat  and  level. 
The  ui)per  surfa<'es  of  these  l)locks  are  amalgamated,  and  two 
heavy  copper  bars  are  provided,  with  amalgamated  lower 
surfaces,  which  make  the  necessary  connections  wilh  the 
minimum  of  contact  resist mce.    A  metal  stem  bi^uing  an 


ebonite  handle  and  a  spring  contact  serves  for  the  attachment 
of  the  galvanometer  wire,  when  the  device  is  used  as  a  ratio 
coil,  and  the  contact  cati  be  turned  so  as  to  press  against  the 
side  of  any  one  of  the  foui-  central  blocks,  without  interfering 
with  the  surface  connections.     Fig.  9  shows  the  positions  of 
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RATIOS. 

(The  arrowheads  indicate  the  position  of  the  talvanoTeter  contact.) 

^.  DitQ  OHO   osi  a^^ 


QHD    ps^^   DUD    W^ 


the  copper  bars  (showni  by  thick  black  lines)  for  various  values 
of  the  resistance  and  ratio,  with  the  correction  to  be  made  in 
each  case,  in  terms  of  the  originally  nu'asured  values,  u,  b,  c,  (/, 
e  and/. 

(2'o  be  coiwliuhd.) 


Largest  Electrically-Driven  Rolling  Mill. -According  to 

■"  KnginceriiiL;,"  the  largest  elei-tricall\ -ilri\  cii  reversing  rolling 
mill  at  present  in  operation  in  America  is  that  of  the  Bethlehem 
Steel  Company,  at  Lehigh.  It  is  a  35-in.  blooming  mill.  Alto- 
gether there  are  at  work,  or  in  cour.se  of  erection,  18  electrically- 
driven  reversing  mills  in  the  United  States  and  Canada. 
According  to  Mr.  .lefTeries.  of  the  Steel  Companv  of  Canada, 
the  power  re(iuired  for  a  rolling  mill  owned  by  this  company 
working  much  below  its  normal  capacity  amount.s  to  21"5kw, 
hours  per  ton. 
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SOME  ELECTRICAL  EVENTS  OF  1916. 

For  a  third  time  we  come  to  the  close  of  a  year  under  the 
stress  of  war.  If  the  average  commercial  man  had  been 
asked  in  August,  1914,  how  long  the  intricate  edifice  of 
commerce  and  industry  in  Europe  would  have  rendered  war 
possible  he  would,  probably  have  replied  that  the  duration 
could  not  be  long.  Yet  all  the  belligerent  nations  appear 
to  have  settled  down  to  the  unusual  conditions  tliat  have 
arisen,  and  at  least  in  this  country  a  large  volume  of  trade 
is  still  carried  on  in  addition  to  that  which  is  handled  for 
munitions.  Such  trading,  however,  is  difficult,  owing  to 
restrictions  on  copper,  aluminium  and  plant  of  various  kinds. 
In  fact,  freedom  of  action  has  necessarily  been  curtailed,  and 
the  nmnber  of  firms  controlled  l)v  the  (lovernnient  has  now 
reached  a  high  figure. 

The  relations  of  capital  and  labour  during  the  last  twelve 
months  have  been  more  cordial.  But  thoughtful  observers 
are  agreed  that  this  state  of  things  is  chiefiy  due  to  the 
present  abnormal  conditions,  and  that  it  behoves  every 
employer  of  labour  to  look  forward  to  the  time  when  pea?e 
comes  once  again  and  when  the  restrictions  and  rules  that 
have  been  relaxed  will  again  be  enforced  by  the  tiade  unions. 
A  thoughtful  address  was  delivered  in  March  by  Mr.  H.vrold 
Vox  before  the  In.stitution  of  Civil  Engineers,  in  which  it 
wa.s  pointed  out  that  there  have  been  faults  on  both  sides, 
and  that  it  is  most  important  for  each  side  to  realise  the 
position  of  the  other  and  to  maintain  a  high  output  if  the 
British  Empire  is  to  hold  its  position  in  competition  with 
other  nations  after  the  war.  Signs  are  not  wanting  tha': 
both  capital  and  labour  are  beginning  to  realise  the  suprem'> 
importance  of  united  effort.  At  an  intlufntiahueeting  held  in 
Si^ptember  at  the  Mansion  House  in  London,  Mr.  G.  H. 
lioBERT.s,  M.P.  (fx)rd  Commissioner  of  the  Treasury),  spoke 
on  behalf  of  labour  and  gave  support  to  the  view  that  the 
workers  would  do  their  share  if  their  needs  were  only  recog- 
nised. Negotiations  are  now  in  progress  between  the 
Parliamentary  Committee  of  the  Trarle  ITnion  Congress  and 
the  Employei-«'  Parliamentary  Committee,  and  alliiough 
the  puhlished  programme  of  the  former  appears  to  us  to  be 
Mornewhat  contentious,  we  trust  that  a  way  out  will  he  found 
and  that  substantial  good  will  result.  The  ini|)ortaMt  point 
to  bear  in  niin<l  is  that  the  whole  situation  should  lie  con- 
Hidereil  at  once,  not  necessarily  with  a  view  to  final  agree- 
ment at  the  moment  (which  is  more  or  Iohh  impracticable, 
because  we  do  not  y<"t  know  what  the  after-war  conditions 
will  ]»:),  but  with  a  view  to  a  free  intcrchang(5  of  opinions 
and  the  reali.sation  that  neither  capital  nor  labour  can 
iifTord  to  disregard  the  claiiim  and  the  difficulties  of  I  he 
other  in  the  inevituhle  part  iiershij)  between  the  two. 

Another  prohlem  on  which  public  attention  has  lie'ii 
fociWHed  iH  the  position  of  liritish  trade  aftertlie  war.  Last 
year  an  AilvJHory  Committee  of  the  Hoard  of  Trade  was 
appointed  toMui/nei.t  iiieujinres  for  si'curing  certain  branches 
of  British  industry  after  the  war,  and  last  January  a  report 
was  isMued  by  a  snh  committee.  Uecomniendat ions  were 
made  in  regiinl  to  a  number  of  subjects,  such  as  reseaich, 
patents  and  trade  markH,  i  opyrighl .  tarid  protection  in 
certain  cuhch,  and  the  fuimiilion  of  a  Minislrv  of  Commerce. 
The  Institute  of  Indu.Htpy,  which  had  been  ciirrving  on  an 
active  camjmign  for  some  lime,  act<'d  upon  a  suggestion  of 


Sir  Edward  Carson, that  consolidation  was  desiiable,  and 
called  together  other  bodies  with  the  f)bjeet  of  forming  a 
representative  association  for  all  tlie  industries  of  the  United 
Kingdom,  sinking  its  identity  in  the  process.  The  Central 
Association  appears  to  have  been  the  result,  and  then  the 
Federation  of  British  Industries  Association,  with  Mr. 
F.  Dudley  Docker,  C.B.,  as  president. 

In  April  the  Board  of  Trade  appointed  two  committees 
to  consider  the  position  of  British  liade  after  the  war,  the 
Hon.  Sir  Charles  Parsons  being  the  chairman  of  the 
committee  dealing  with  the  electrical  trades.  A  Recon- 
struction Committee  was  appointed  by  the  Cabinet  in  -luly 
under  the  chairmanship  of  Lord  Haldane,  to  consider  a.l 
after- war  problems  affecting  the  industries  of  the  country. 
Further,  in  July,  a  committee  was  appointed  by  the  Prime 
Minister  to  consider  four  main  cpiestions,  namely,  the 
industries  that  are  essential  to  the  future  safety  of  the 
nation,  the  steps  that  should  be  taken  to  recover  home  and 
foreign  trade,  the  development  of  the  resources  of  the 
Empire,  and  the  means  for  preventing  sources  of  supply 
within  the  Empire  from  falling  under  foreign  control. 

In  June  the  Paris  Trade  Conference  was  held,  and  adopted 
impoitant  resolutions  applicable  to  the  war  period,  the 
reconstruction  period  and  the  peace  period. 

Leaving  the  subject  of  trade,  it  may  be  said  that  there 
has  been  an  ec^ually  important  movement  towards  the 
placing  of  technical  research  and  technical  education  upon 
a  satisfactory  basis.  When  the  Advisory  Council  of  the 
Committee  of  the  Privy  Council  was  formed  last  year  it  was 
felt  that  the  Council  laboured  under  the  disadvantage  of 
not  being  sufficiently  representative.  This  difficulty  is  now 
being  overcome  by  the  appointment  of  certain  special  com- 
mittees. Thus,  committees  have  been  formed  to  deal  with 
mining,  one  for  non-metals,  one  for  metals ;  similarly 
there  are  two  ccmimittees  dealing  with  metallurgy,  one  for 
non-ferrous  metals  and  the  other  for  ferrous  metals.  The 
Royal  Society  took  the  step  of  forming  a  Board  of  Scientific 
Societies,  and  recently  a  deputation  of  this  Board  to  Lord 
Crewe,  then  Lord  President  of  the  Council,  was  well 
i-eceived,  and  it  was  announced  that  the  Government  in- 
tended in  future  to  make  considerably  larger  grants  fir 
research,  apparently  amounting  to  about  £20(l.0()(t  jicr 
annum,  and  to  create  a  department  for  the  purpose. 

An  interesting  report  was  issued  by  the  Council  for 
organising  British  Engineering  and  Industry  (formed  by 
thi' engineers  of  Manchester),  and  di'alt  paii  irularly  with 
technical  training. 

The  claims  of  pure  science  were  urged  by  the  Reorgan- 
isation Committee  (forn:cd  in  London  by  a  inmUier  of 
scientists)  in  the  early  pa  it  of  the  year,  and  in  September 
the  Prime  Minister  appointed  a  committee  to  consider 
the  position  of  science  in  the  s\sti'm  of  education  of  the 
United  Kingdom.  As  a  result  of  such  ejforts  il  is  to  he 
ho])ed  that  scienci'  will  in  fulun'  hold  a  moic  i(>c(ignised 
position  in  our  schools  Ihaii  liilhcrtn. 

In  the  electrical  supjily  industry  (he  shoilagc  of  coal  has 
given  rise  to  much  uneasinessat  (inu's.  hi  March  the  Board 
of  Trade  announced  that  Hisliict  Coal  and  Colvc  Supplies 
Commit  lees  had  been  formed,  hut  this  sti-p  does  not  seem 
lo  hav(Mifioi'ded  much  relief,  llnfortunatcly,  the  Govern- 
ment delayed  far  too  long  in  talcing  the  steps  necessary  to 
secure  supplies  of  coal  at  reasonable  prices.  Later  in  the 
yiMira  letter  was  i.ssue<l  by  the  lioard  of  Trade  slating  thai 
electricity  and  gas  uiidi'ilal;ings  must  reduce  I  hi'  con 
,  suiii|)t.iori  of  coal  u.sed  for  the  supply  oi'  light  l)y  Id  percent. 
Tlii'M' was  no  suggestion  as  lo  how  this  desired  n'siill  waslii 
lie  allained,  and  it  ap|ieai's  In  us  that  a  far  more  piofilalile 
slep  wu8  th<'.  piLHsiiig  of  the  Summer  Tuui;  Act,  'mlwilli 
slaiidilig  the  riiticisni  In  wliiili  it  gave  rise.  ^j,.,     , 
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The  better  utilisation  of  our  coal  is  a  subject  which  is 
attracting  increasing  attention.  A  report  issued  by  the 
British  Association  dealt  with  many  aspects  of  the  question, 
and  it  is  to  be  hoped  that  in  due  time  such  investigations 
will  lead  to  less  waste  of  this  national  asset.  Low  tem- 
perature distillation  is  once  more  receiving  consideration, 
and  the  gas  firing  of  boilers  is  coming  more  to  the  fore,  the 
proposed  installation  of  Coalite  plant  to  supply  power-gas 
to  the  Brighton  electric  power  station  being  a  case  in  point. 

In  the  reading  of  Papers  the  Institution  of  E'ectrical 
Engineers  was  as  active  as  could  well  be  expected  under 
the  conditions  of  national  stress.  Among  the  work  of 
a  routine  character  that  was  carried  through  was  the  publi- 
cation of  the  7th  edition  of  the  Wiring  Rules,  and  there 
were  doubtless  other  activities  of  a  confidential  nature. 
An  event  of  more  general  interest  was  the  decision  to 
expel  enemy  alien  members,  which  was  only  reached  after 
holding  several  meetings,  at  which  most  diverse  opinions 
were  expressed,  and  after  a  referendum  to  the  members. 

From  what  we  have  said  it  will  be  seen  that  purely 
electrical  matters  in  1916  have  been  largely  overshadowed  by 
questions  of  a  wider  character  and  more  general  application, 
but  there  has  nevertheless  been  piogress  in  certain  direc- 
tions, and  with  this  we  shall  deal  further  in  our  next  issue. 


SOME  CHARACTERISTICS  OF  CRYSTAL  DETECTORS. 

BY  VICTOR  A.  HU^'T  .\N'D  LAURENS  E.  WHITTEMORE. 

This  Paper  describes  an  investigation  of  the  beha%'iour  of  ccrla'n 
crystal  detectors,  as  used  in  wireless  telegraphy,  when  subjected  to. 
varying  conditions  of  temperature,  pressure  and  humidity. 

Since  the  most  important  use  of  crystal  rectifiers  at  the  present 
time  is  in  wireless  telegraphy,  it  was  decided  to  undertake  the  in- 


S  P_^.^ 


entirely  by  the  time  during  which  the  key  B  was  closed.  By  means 
of  the  reversing  switch  BSi  the  direction  of  the  galvanometer  de- 
flections could  be  changed.  The  switch  S,  was  used  to  connect  in 
an  auxiliary  detector  with  which  to  receive  messages  from  other  sta- 
tions without  disturbing  the  detector  under  test. 

By  far  the  most  troublesome  source  of  error  encountered  was 
"  extra  "  E.M.F.  of  variable  magnitude  originating  at  the  contact  of 
the  detector  and  causing  a  deflection  of  the  galvanometer  even  when 
no  signals  were  being  received.  To  eliminate  this  a  thermopile 
was  inserted  directly  in  series  with  the  galvanometer,  and  was 
heated  by  the  radiation  from  a  32  c  p.  carbon  filament  lamp, 
the  position  of  which  was  varied  by  moving  it  back  and  forth  on  a 
sliding  track.  Since  the  "  extra  "  E.M.F.  often  reversed  its  direction 
it  was  necessary  to  use  a  reversing  switch  RS2  in  order  that  the 
E.M.F.  of  the  thermopile  might  always  oppose  it.  Thi.s  arrangement 
made  it  possible  to  eliminate  entirely  all  extraneous  currents  from 
electro-chemical  or  thermo-electric  sources. 

One  observer  confined  his  attention  to  the  gahT,nome;cr.  He 
first  eliminated  whatever  "  extra  "  E.M.F.  was  present  by  opposing 
it  with  the  E.M.F.  generated  in  the  thermopile.  This  balance  was 
secured  by  closing  the  key  B  and  adjusting  the  distance  of  the  lamp 
until  the  galvanometer  showed  no  deflection. 

The  other  observer  then  closed  the  key  which  put  the  sending 
station  in  operation,  and,  with  stop  watch  in  hand,  pressed  the  key  B 
for  a  certain  length  of  time.  The  first  observer  then  noted  the  maxi- 
mum deflection  of  the  galvanometer. 

In  making  a  test  we  did  not  attempt  to  secure  the  most  sensitive 
adjustment  of  the  detector,  but  tried  above  all  to  secure  one  which 
would  remain  permanent  and  which  gave  a  clear,  uniform  tone.  In 
order  to  subject  the  detector  to  the  various  physical  conditions  de- 
sired, we  had  constructed  a  box  which  consisted  of  a  glass  battery 
cell  with  a  suitable  brass  cover. 

To  heat  the  detector  we  enclosed  it  in  the  box  which  was  then  im- 
mersed in  cylinder  oil  of  a  high  flash  point  and  heated  by  a  gas  burner. 
In  order  to  cool  the  detector  we  suspended  it  in  a  U-shaped  Dewar 
flask  which  contained  liquid  air.  The  temperature  obtained  was 
measured  by  means  of  a  pentane  thermometer.  /. 

The  pressure  in  the  box  was  varied  by  means  of  a  motor  driven  air 
pump  and  was  measured  with  an  open  tube  manometer. 

The  humidity  of  the  air  in  the  box  was  varied  by  varjHng  the  eon- 
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vestigation  of  the  properties  of  four  of  the-c  detectors  under  con- 
ditions similar  to  those  of  actual  practice.  Observations  were  made 
of  the  variations  which  occurred  in  the  rectified  current  with  changes 
of  temperature,  pressure  and  humidity.  For  the  purpose  we  erected 
a  sending  station  and  a  complete  receiving  station  in  different  parts 
of  the  same  building.  Fig.  1  and  Fig,  2  show  simjile  diagrams  of  the 
two  circuits.  The  detectors  studied  were  galena,  pcrikon,  silicon 
and  carborundum. 

The  sending  station  was  arranged  to  emit  a  wave  of  about  500 
metres.  The  normal  current  in  the  closed  oscillatory  circuit  was 
4-5  amperes,  and  the  power  consumed  by  the  transformer  was 
240  watts.  Such  fluctuations  as  would  be  present  in  the  power 
supply  would  produce  only  small  variations  in  the  galvanometer 
deflection  at  the  receiving  station. 

The  measurements  of  the  current  in  the  detector  were  made  by 
means  of  a  Leeds  and  Xorthrup  ballistic  galvanometer  of  1,06!)  ohms 
resistance  and  having  a  sensibility  of  00026  micro-ami  i  ics  per  milli- 
metre. Fig.  3  gives  a  complete  diagram  of  the  connection  of  the 
receiving  instruments.  The  signals  were  sent  out  from  the  sending 
station  by  closing  a  key  at  the  receiving  station.  Tin'  time  during 
which  the  current  flowed  through  the  galvanometer  was  determined 

♦From  the  "Physical  Review,"  May,  1910. 


ccntration  of  a  sulphuric  acid  solution  which  was  placed  in  the  bottom 
of  the  cell. 

Results. 

Galena. — The  first  physical  condition  which  we  varied  was  tem- 
perature. The  galena  detector  was  carefully  adjusted  and  placed  in 
the  closed  box  which  was  then  immersed  in  oil  and  heated.  The 
galvanometer  readings  were  then  plotted  against  the  respective  tem- 
peratures. Fig.  4  shows  one  of  these  curves  and  is  typical  of  those 
obtained  withgalena.  In  this  as  well  as  the  other  figures  the  dotted 
curves  indicate  the  results  obtained  with  other  specimens  or  other 
adjustments,  llie  rectification  falls  off  very  rapidly  with  the  rise  in 
temperature,  approaching  zero  at  ITOT. 

We  were  much  gratified  with  the  unifonuity  of  the  readings  which 
We  were  able  to  secure  with  galena,  since  we  had  feared  that,  on 
accovmt  of  the  light  contact  needed,  a  permanent  adjustment  could 
not  be  preserved. 

One  noteworthy  fact  in  connection  with  the  rectification  by  galena 
is  that,  although  in  most  cases  the  current  flows  from  crystal  to  point, 
it  was  found  that,  with  some  adjustments,  the  current  would  flow  in 
the  other  direction. 

It  is  a  well-known  fact  that  when  a  relatively  largo  current,  caused 
either  by  a  heavy  atmo.sphcric  discharge  or  by  the  spark  at  a  sending 
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sUtiou  near  by,  passes  through  a  galena  detector,  the  rectification  is 
impaired.  It  has  occurred  to  us  that  a  probable  explanation  of  this 
phenomenon  is  the  local  heating  of  the  contact  by  the  passage  of  the 
current  producing  an  effect  simi'ar  to  the  heating  described  above. 

Fig.  5  shows  the  effect  of  low  temperature  on  galena.  It  will  be 
noticed  that  at  about  — 50°C'.  there  occurred  a  decided  maximum  of 
rectification,  which  was  corroborated  by  successive  tests. 

As  a  result  of  varjang  the  humidity  of  the  air  in  the  closed  box  it 
was  found  that  the  presence  of  a  very  small  quantity  of  moisture  is 
sufficient  to  reduce  greatly  the  rectification  by  the  galena  detector. 

Subsequent  experiments  with  silicon  and  perikon  gave  similar  in- 
dications, but  the  effect  was  not  so  marked  as  in  the  case  of  galena. 
In  the  case  of  carborundum  no  appreciable  effect  was  observed. 

Perikon. — The  perikon  detector  Used  consisted  of  a  contact  be- 
tween crj-stals  of  zincilc  and  chalcopyrite.     The  effect  of  tempera- 


■Carborundum. — In  order  to  secure  a  good  adjustment  with  car- 
borimdum  we  found  it  necessary  to  use  considerable  pressure  upon 
the  contact  point,  consequently  embedding  the  point  of  the  steel 
needle  below  the  surface  of  the  crystal.  The  adjustment  was  very 
permanent  and  could  not  easily  be  impaired  by  vibration. 

Upon  heating  the  carborundum  detector  very  peculiar  results  were 
obtained,  as  may  be  seen  in  Fig.  8.  Successive  tests  showed  that 
the  rectification  attained  a  decided  maximum  at  a  temperature  of 
about  130°C.  and  from  there  fell  off  rapidly  until  a  minimum  was 
reached  at  about  ]85°C.  Above  tliat  temperature  the  rectification 
again  increased  as  far  as  the  tests  were  conducted.  Even  when  the 
glass  containing  box  accidentally  broke  and  the  detector  was  im- 
mersed in  the  hot  oil-bath  its  behaviour  remained  the  same.  This 
vras  probably  due  to  the  fact  that  the  oil  could  npt  reach  the  actual, 
contact  between  the  crystal  and  the  needle. 
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turc  was  more  marked  in  the  ease  of  perikon  than  in  the  case  of  any 
other  detector,  as  is  shown  in  Fig.  6.  Starting  with  a  deflection  of 
3  cm.  at  about  55°C.  for  a  three-second  dash,  the  deflection  passed 
off  the  scale  of  the  galvanometer  at  a  temperature  of  about  140°C. 
When  the  length  of  the  dash  was  shortened  to  one  second  the  de- 
flection became  7  cm.  but  rose  rapidly  with  the  temperature  reaching 
a  va'uc  of  24  cm.. at  210°C. 

.  The  curve  obtained  upon  cooling  the  perikon  detector  (Fig.  .5)  was 
perfectly  continuous  with  the  lieating  curve,  falling  rapidly  with  the 
temperature.  At  no  time  was  there  any  indication  of  a  dc.^nile 
maximum  or  minimum  of  rectification  within  the  temperature  range 
which  we  used,  from  —  12U^C.  to  210°C.  humersion  of  the  jerikon 
detector  in  liquid  air  caused  a  complete  lo.ss  of  rectification. 

Silicon. — The  rectifying  action  of  silicon  was  very  erratic.  This 
corresponds  with  the  statements  made  by  other  ol  servers  in  regard 
to  the  properties  of  that  subs'anre. 


The  cooling  curve  shown  in  Fig.  0  continued  the  lower  portion  of 
the  heating  curve.  Rectification  became  zero  at  about  — 8;)°C.  It 
was  noteworthy  that  upon  being  warmed  the  detector  largely  re- 
gained its  rectifying  properties,  the  dotted  curve  showing  this  rise. 
In  order  to  prove  that  the  decrease  in  rectification  was  not  due  to  au 
imperfect  contact  caused  by  the  contraction  of  the  needle  and  the 
detector  stand,  we  tried  repeatedly  to  secure  a  new  adjustment  at 
these  low  temperatures  but  found  it  impossible.  Likewise  immersioji . 
in  li((uid  air  proved  disastrous  to  all  rectification. 

It  was  found  that  with  each  of  the  four  detectors,  as  far  as  we  could 
observe,  change  in  air  pressure  had  no  effect  upon  the  rectiiication. 
We  were  able  to  vary  the  air  pressure  from  25  cm.  to  135  cm.  of 
mercury.  It  is  perhaps  not  surprising  that  no  effect  was  observed 
within-  this  range. 

Ojie  of  the  peculiarities  noticed  in  our  work  was  that  certain  crys- 
tals did  not  always  rectify  the  oscillating  current  in  the  same  direc- 
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TJie  vnr.ation  in  1  nlmviour  of  different  iipocimons  in  ficon  in  Fig.  7. 
'Fh«  eoriilit;onn  of  hauling  wore  i<h  iiticul  in  obtaining  both  curvp» 
<.<xri<|it  tlml  tlilliri'Ml  h|  n-ijnctiH  were  uned.  In  ono  cu'o  the  recti- 
llcution  iH  Kfin  to  iii' reaso  and  in  the  other  to  doercuso  as  thu  (em- 
pcniiiirp  ri«CH. 

Ill  lit lempt inv  to  ilolnrmino  the  offoot  of  Bubjocting  eilioon dotoctoru 
''■  "  ■  *^'"H  foiuiil  ;mpoM»ib'c  to  obtain  any  coiuiinlent 

"  "M  wiiiiM  cliiiiigu  very  rapidly  wl  en  (Iioto  wuh 

'M'  iiiilnoeviir,  niiil  it  wuh  very  Imrd  lo  rDlnin  a 

K'^'"  '  i  till- Hiiifu-cof  lliiMTyHlal  bir  luno  oxcocdingly 

hard  nuf\  •  luw  Imni  i<ni<uroH. 

^Vbiii  '  :"rtcir  «ii«  <  iiiiipli)toly  immorKixl  in  liquid  air 

rh(!'MiUiKl  HI  llin  lrlr|ilioMii  rccrlM.rH  iiicrmiiwd  in  the  niiijiiiity  of 
<  ii«-H.  II.  in  poHHiblc  Hint  in  othi-r  c  h'i-h  Hie  wmii-Hh-it.  violi-iM  JioiliiiK 
.dthc  liffnid  nir  (jPHlroyn.I  llir  udjiiMliiifiil  r.f  tlii.  Ii«li(   nrrilln  com 

t|U't. 


lion.  Willi  one  :iiljiistiiicMt  (he  rectified  current  wniilil  tlow  from 
crystal  lo  point  mid  with  aiiotlicr  would  How  in  the  ojiposile  direction. 
Once,  indied.  during  a  test  on  the  effect  of  change  of  temperature 
upon  carborundum  the  rectification  actually  reversed,  although  lU) 
i-hange  hiid  occurred  in  the  adjustment.  The  most  common  direction 
of  rectification  for  silicon  and  for  galena  was  found  to  be  from  the 
rry.'ital  to  the  briiss  point  which  was  used.  In  the  case  of  carbn- 
nindiiiii  llig  ordimuy  souse  of  reel ilii'iil ion  was  from  needle  to  erystnl. 
The  perikon  detector  was  (lie  only  one  of  the  four  which  showed  no 
reversal  ;    always  rectifying  from  ehalcoiiyrilo  to  zi>  eito. 

Till}  "oxira"  K.M.I'.,  to  which  icfi^reiico  bus  previously  been 
mmie,  Ih  iirobfibly  of  galvanieorigin.  Altholighitniight  have  been 
of  llipriiio-'cmbtrie  origin,  due  lo  local  heating  at  the  contact,  it  could 
no(  liiive  hern  the  rcHiill  of  niher^iio.jiiiiclion  eiiUKi'd  by  the  difference 
in  tcinperHturc  lelween  (he  deie'ctor  iiiid  flic  ontside  circuit,  Hinee 
liotli  le:ii|H  from  the  linlfctor  WBJX'. ol  roppi-r,  riiiising  (he  junction.') 
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affectod  l>y  tho  licat  to  oppose  paili  olher.  In  ndilition,  the  I'lequont 
reversal  of  this  "  extra  "  E.M.P.  seems  to  preclude  all  possibility  of 
its  being  due  to  a  thermo-electric  junction.  This  effect  deserves 
further  investigation. 

It  is  possible  that  there  are  changes  both  in  the  condition  of  the 
surface  on  the  crystal  and  in  the  body  itself  of  the  crystal  during 
changes  in  the  rectification.  If  both  of  these  changes  take  place,  as 
has  been  suggested  by  some  observers,  it  is  probable  that  the  body 
effect  predominates  in  the  variations  of  rectification  with  changes  in 
temperature  which  are  most  notable  in  the  case  of  carborundum.  In 
the  case  of  humidity  the  .surface  effect  probably  has  the  most  in- 
fluence on  the  vai'iation  in  rectification. 

At  certain  times,  when  tlie  rectificatiwi  was  especially  good,  a 
humming  sound  was  heard  in  the  receivers  similar  to  the  inductive 
hum  often  heard  when  the  detector  circuit  was  open.  This  seems 
to  be  evidence  of  the  formation  of  a  high  resistance  film  on  the  surface 
of  the  crystal  at  tho  point  of  contact. 


A  DECIMAL  MONEY  SYSTEM, 

BY    O.    O.    PARSON.S. 

When  we  consider,  in  spite  of  the  extreme  handicap  of  cumber- 
some and  antiquated  sy:jtems  of  weights,  measures  and  money, 
imposed  by  ouroelves.  our  colonies  and  by  Bussia,  that  American 
and  German  merchants  between  them  captured  the  pick  of  the  whole 
of  such  home  trade,  we  are  bound  to  realise  that,  in  matters  com- 
mercial, there  is  no  magic  in  decimal  systems  per  se. 

Now,  although  the  capture  of  this  trade  by  other  nations  proves 
that  decimal  systems  cannot  have  the  bearing  on  international  trade 
some  people  would  have  us  believe,  yet  the  needless  retention  of 
complex  and  time-wasting  methods  of  calculation  well  into  the 
20th  century  is,  in  itself,  an  index  of  national  rigidity  of  mind — a 
jitate  of  atTaiis  as  serious  as  it  is  possible  to  conceive,  for  this  nation 
is  a  deniocracy,  and  cannt  t  progress  if  the  majority  of  its  citizens 
are  non-observant  and  indifferent  to  improvement.  We  may  be 
excused  for  boasting  of  our  awakening  during  this  awful  war  ;  but, 
after  all,  as  a  reputed  Christian  people,  there  is  to  be  found  in  the 
parable  of  the  talei.ts  condemnation  of  this  awakening  under  the 
stre.js  of  circnmatanccs. 

It  is  admitted  that  for  unadulterated  comm.ercialism  the  average 
Briton  cannot  be  surpas.^ed.  This  is  fairly  well  illiLStrated  by  tho 
sordid  conduct  of  the  electrical  transport  services  of  to-day.  Ther.e 
services  might  easily  be  made  a  veritable  Elysium  of  short  rest  for 
the  millions  who  use  them  twice  on  each  working  ilay.  Yet  nothing 
more  horrible  can  possibly  be  conceived  than  the  daily  journeys  we 
are  forced  to  take  in  glocmy  and  depressing  vehicles,  from  which  the 
little  available,  and  therefore  precious,  daylight  and  sunshine  are 
•xcluded  by  a  vulgar  system  of  advertising  by  transpaxencies  on 
'  1-he  windows  and  fan  lights. 

In  regard  to  the  refiirm  of  our  systems  of  weights  and  measure.'!, 
avowed  metrological  reformers  place  before  us  what  they  regard  a.s 
a.  positive  solution— namely,  the  adoption  of  the  metric  .system  as 
•volved  by  the  French.  As  to  money,  there  being  no  cut  and  dried 
foreign  system  that  can  be  adapted  to  apply  to  our  coinage,  no 
definite  lead  is  given.  In  the  true  unimaginative  spirit  of  British 
conservatism,  tliey  merely  only  offer  , a  suggestion — a  suggestion 
which  unquestionably  owes  its  origin  to  "  high  finance,"  for  a  more 
absiu'd  proposal  to  meet  the  requirements  of  every-day  life  of 
ordinary  mortal;;  could  scarcely  be  conceived.  Unless  it  is  speedily 
withdrawn,  and  a  scheme  put  forward  based  on  a  unit  understood 
by  the  man  in  the  street,  it  looks  very  much  as  if  the  time,  money 
and  material  that  lias  already  been  spent  upon  decimal  propag.anda 
will  be  entirely  wasted.  It  in  this  toolisli  ob:;cssi<m  of  the  British 
people  in  regard  to  the  dicta  of  the  eocponents  of  high  finance  that 
is  largely  responsible  for  the  rigidity  of  mind  to  which  1  have  refeiTed. 
As  a  fairly  good  instance  of  what  such  an  obsession  means.  I  quote 
the  following  from  a  leading  article  in  one  of  your  cont"m[)or.arieK  (the 
italics  are  my  own)  : — 

"With  regard  to  M.  Planchon's  letter,  while  we  ajjiireciate  tho 
ingenuity  of  his  proposal,  we  maintain  our  view  thai  the  Englisli 
.  sovereign  must  on  no  account  be  interfered  with.  /'  /'('•<  hern  for 
renllirie.i oiir  Klaiidard ruiti.  and  is  known  th'oughout  the  world,  whilo 
all  our  statistics  have  been  recorded  in  tiTuis  of  it  ;  we  must  not  loucji 
the  pound.  We  do  not  agree  that  with  the  pound  and  sbilling  we 
can  form  a  decimal  .system  ;  the  retention  of  any  nnillijilier  other 
than  10  is  ab;;(ilutely  fatal  to  the  simplicity  of  the  system." 

Now,  in  all  scriousnms,  it  is  scarcely  jx)3sible  to  conceive  greater 
confusion  of  thought  than  that  exemplified  in  the  above  quotntioii. 
The  writer  of  (be  article  iu  (|Ucstioii  ilori  not  object  (u  llie  substilu- 
tion  of  our  Nlaud.'irds  of  weights  .'uid  Mieasi(res,  which  have,  in  facl^ 


for  centuries  recorded  our  lUatlntics,  but  he  is  greatly  alarmed  at  the 
idea  of  the  disappearance  of  the  pound  sterling,  a  measure  of  value 
which  has  not  yet  reached  its  one  hundredth  birthday.  He  ap- 
parently admires  the  I'n  uch  ilecimal  system  in  its  entirety,  with  its 
20  francs  to  the  louis  (the  standard  gold  coin),  and  yet  denies  the 
practicableness  of  a  Biitish  system  with  20  shillings  to  the  pound. 
Metrological  reformers  may  well  ask  to  be  spared  from  their  friends' 

Once  rid  of  the  mesmeric  influence  of  high  finance,  the  deci- 
malisation of  our  present  money  system  presents  very  little  diffi- 
culty. By  imaginary  transactions  in  the  office  with  all  sorts  of 
systems,  we  speedily  ascertain  that,  with  pens,  ink  and  paper,  no 
difficulties  are  encountered  ;  but  when  we  pl.ay  shop  with  our  wives 
ami  children  we  realise  that  in  the  practical  pursuits  of  everyday 
life  we  are  up  against  a  totally  different  problem,  and  consequently 
the  man  who  is  ignorant  of  the  social  conditions  of  the  lower  classes 
must  have  no  say  in  this  question.  Clearly,  it  is  the  retail,  and  not 
the  wholesale,  trade,  or  banking  fraternity,  that  dominates  tho 
situation.  Failure  to  grasp  that  essential  fact  will  lead  to  disaster. 
Do  not  be  misled  by  mere  platitudes.  No  country  has  ever  had  to 
face  the  difficulties  that  wc  shall  be  called  upon  to  face  if  we  decide 
to  make  the  change,  either  to  a  decimal  coinage  or  from  our  present 
heavy  and  dirty  copper  coins  to  nickel. 

Any  change,  however  small,  in  a  monetary  system  must  cause 
inconvenience  to  everyone,  and  among  the  less  intelligent  of  the 
community  much  confusion.  The  extent  of  that  inconvenience 
and  the  duration  of  the  confusion  will  be  in  direct  relation  to  the 
divergence  that  will  exist  between  the  names  and  measures  of  value 
of  the  coins  in  which  the  masses  have  been  accustomed  to  think 
and  make  their  mental  calculations  and  those  which  are  to  take 
their  places.  In  such  circumstances  it  is  fairly  obvious  that  for  us 
there  are  only  two  possible  units.  These  are  a  coin  of  the  value  of 
lOd.,  which  we  might  call  a  frank,  after  the  French  franc,  aiul  the 
present  shilling.  The  question  therefore  is  which  of  these  two  units 
will  best  meet  the  diffictdties  foreshadowed  above,  and  after  con- 
siderable throught  and  practice  I  have  formed  the  definite  opinion 
that  there  is  only  one  possible  solution,  and  that  solution  is  the 
adoption  of  the  shilling. 

Dealing  fii.^t  with  the  unit  I  reject,  it  must  be  admitted  that  tho 
frank  scbenie  has  many  advantages — at  least  oti  the  surface — because 
of  tlie  retention  of  the  penny.  Truly,  the  sovereign,  half  sovereign 
and  bank  and  Treasury  notes  present  awkward  multiples  of  the  unit, 
but  that  is  nothing.  The  great  defect  lies  in  the  fact  that  as  we 
approach  articles  of  higher  value  we  begin  to  enter  into  tei'ms  of 
value  to  which  we  are  not  aecustonred,  and  in  this  connection 
elderly  people  as  well  as  the  least  intelligent  must  be  considered. 
Then  as  to  the  penny.  The  old  penny  value  has  gone,  probably  for 
ever,  and  one  result  is  the  advance  of  penny  goods,  and  other  penny- 
worths, by  percentages  grossly  in  excess  of  the  true  rise  in  pricss. 
One  cause  of  this  rise  is  the  foolish  unpopularity  of  the  farthing,  so 
that  the  jump  is  by  half-peiice.  Then,  again,  the  disappearance  of 
the  old  penny  value  niay  mean  a  readjustment  of  the  whole  of  the 
automatic  machine  industry,  and  this  opens  up  a  jmispect  for  the 
quick  adoption  of  clean  and  light  nickel  coins  ()f  a  slight  increas.e  over 
the  ])resent  penny  value. 

Now  as  to  the  shilling.  For  all  practical  purposes  our  jiresent  unit 
is  the  shilling,  so  after  all  why  should  we  depart  from'it  ?  We  have 
already  seen  that  the  Frenchman  is  not  confused  because  20  francs 
go  to  the  louis,  and  for  the  simple  reason  that  he  thinks  in  his  unit, 
just  in  the  same  way  that  every  AnuM'ican  tlu'nks  in  dollars,  and  not 
in  eagles,  although  in  his  case  10  dollars  only  go  to  that  coin.  Here 
a  great  many  people  think  in  pounds  ;  but  the  vast  majority  think 
in  shillings,  and,  as  I  have  shown,  it  is  this  vast  majority  that  has 
alone  to  be  considered,  for  no  Government  can  compel  intelligence. 

After  the  game  of  shoj)  to  which  I  have  referred,  it  will  be  fully 
realised  that  the  simplest  of  ,all  changes  is  that  from  shillings  and 
pence  to  shillings,  nickels  and  cents.  In  addition  to  being  cap;xble 
of  almost  immediate  comi)reheusion.  this  change  provides  a  coin  that 
may  well  represent  the  ])crmancnt  addition  to  the  present  iieiniy 
value  without  the  injustici-  to  the  poorer  classes  tliat  a  \mit  of 
higher  value  would  involve.  It  also  gives  a  greater  subdivision  of 
the  present  penny  value,  which  subdivision  is  etisential  unless  a 
substantial  increase  of  wages  be  given  to  the  working  classes.  It 
must  not  be  forgotten  that,  decimal  systems  or  no  decinud  systems, 
the  lower  classes  will  alwa\-s  use  simple  fraction-,  that  apply  to  the 
number  12.  The  binary  system  is  ingrained  by  nature.  It  is 
foitered  by  our  divisions  of  time.  It  provides  the  easiest  method  of 
computing  the  cost  of  snuill  purchas-es.  These  ari'  the  exiieriences 
of  all  couTitries  throughout  the  world,  .and  those  countries  with 
money  units  of  high  value  would  like  to  reduce  them  for  those 
reasons.  Hence,  tlwretore,  I  ha.ve  no  hesitation  in  putting  t'orwsrd 
the  following  scheme  as  a  definite  .aiul  jHisiti'  e  rei  (ouineud.ilion  lor  a. 
new  nioiielarv  sVilcni  for  Ibis  country. 
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SHILLIXG-XICKEL-CENT  MOXETARY  SCHEME. 
The  L"^^T. 


THE  PRESENT  vSHILLIXG. 
Divided  into  100  cents.     Written  1-00. 
The  following  coins,  vmtil  called  in,  good  exchange  : — 12  peiuiieS' 
24  half-pfnn'cs,  48  farthings,  2  sixpences,  4  three-penny  bits. 
Nfii!  Ati.riliarij  Coins. 


50  cent  piece.     Silver.     Written  0  SO. 
The  exact  equivalent  of  the  present  sixpence. 
The  following  coinn,  until  called  in,  good  exchange  : — 1  nixpence. 
6  penn'"eG,  12  half-pennies,  24  farthings.  2  three-penny  bits. 


TWO  AND  ONSHALF 

25CENTS 

.   N/CKELS 


25  cent  piece.     Nickel.     Written  0-25. 
The  e.xact  equivalent  of  the  present  threepenny  hit. 
The  following  coins,  until  called  in,  good  exchange  : — 3  pennies, 
•  half-pennies,  12  farthings,  1  three-penny  bit. 


one: 

WCENTS 

N/CKEL 


The  nickel.     Xickel.     Written  0-10, 
Equivalent  in  value  to  Ijd.     Exchangeab'o  for  that  sum. 


ONE  HALF 

SCENTS  \ 


Tlio  half  nickel.     Nickel.     Written  005. 
Two  r,f  these  coins  equivalent  in  value  to  1  Jd. 


2-e<'ntpiec-e.     <' I'm't.     Wrilliii  002. 
Efiuivalunt  in  value  to  \i\. 


T« 
Ponce 

I 

1 


l.d'iit  ....•,.-,     (..|.|..i.     Written  OOI. 

■o  of  theyt"  coinH  oquivnient  in  voluo  to  \A. 

Table  ]</r  Chid  Pence. 


to 


fonts 
002 
(1-04 
0  08 
0-17 
025 
I) -33 
0..I2 
or.0 
O.riH 
0-07 
o-7fi 
0'8» 
0  112 


to  pen CO 
i 

1 
:i 

4 

5 

n 

7 

H 

1) 
10 
II 


The  nickels  would  be  made  oblong,  with  rounded  comers,  to  serve 
a  double  purpose — namely,  to  prevent  confusion  with  silver  and  to 
avoid  rolling  in  packing  for  the  banks.  Made  round  and  perforated, 
they  would  only  serve  the  former  purpose.  The  2s.  piece,  5s.  piece, 
10s.  piece  and  20j.  piece  remain,  like  the  shilling,  as  before. 

On  the  day  appointed  for  the  change  the  sovereign  would  become 
automatically  the  20-shilling  piece.  In  a  few  months  from  that  day 
it  would  lose  its  former  identity,  both  at  home  and  abroad.  All 
existing  notes  and  postal  orders  would  be  overprinted  with  their 
shilling  values.  No  more  cheques  or  bills  of  exchange  would  be 
drawn  in  £  s.  d.  All  would  be  done  in  shillings  and  cents.  The 
sixpences  and  three-penny  bits  would  be  withdrawn  with  all  speed, 
and  also  the  half-crown,  because  of  its  association  with  the  sixpence. 
The  two  former  coins  would  at  once  be  replaced  by  others  of  equal 
value  but  with  diilerent  names.  The  change  in  books  of  account 
ran  be  made  at  leisure,  and  when  made  would  be  finished  once  and 
for  all. 

Then  in  regard  to  international  exchange,  what  could  be  simpler 
than  the  shilling  unit  ?  International  exchange  does  not  mean  the 
exchange  of  gold  coins,  but  that  of  paper.  We  are  told  that  one 
reason,  if  not  the  chief  reason,  for  the  .adoption  of  a  decimal  system 
is  to  facilitate  international  exchange.  But  if  the  sovereign  is 
retained  as  the  unit  for  international  exchange  in  spite  of  decimal 
coinage  based  on  a  token  unit,  then  obviously  the  position  is  as 
you  were,  from  ai  international  point  of  view.  So  much  for  the 
expert  dictum  "you  must  not  touch  the  pomid."  Even  so,  how- 
ever, a  shilling  imit  would  not  touch  the  pound,  and  international 
exchange  would  then  be  on  the  basis  of  100  shillings.  This  would 
be  easier  to  grasp  mentally  than  that  of  100  florins,  and  quite  as 
easy  to  compute  on  paper. 


PHYSICAL  SOCIETY. 


A  meeting  was  held  on  the  24th  ult.  at  the  Imperial  College  of 
Science,  Prof.  C.  V.  BoYS,  F.R.S.,  President,  in  the  Chair. 
A  Paper 

"On  the  Measurement  of  the  Thomson  Effect  in  Wires  " 
was  read  by  Mr.  H.  R.  Nettlkton. 

This  Paper  describes  how  absolute  measurements  of  the  Thomson 
effect  may  be  made  in  wires.  The  theory  is  fully  worked  out  and 
the  sources  of  error  likely  to  arise — owing  especially  to  the  smallness 
of  the  area  of  cross-section — are  considered.  The  method  is  sensi- 
tive, consistent,  and  verj-  rapid,  and  the  ultimate  object  is  to  deter- 
mine the  Thomson  effect  at  different  temperatures  in  a  number  of 
metals,  both  rare  and  base,  at  the  same  time  and  with  the  same 
specimens  finding  their  thermo-electric  powers.  The  preliminary 
experiments  of  this  Paper,  testing  the  method,  arc  with  constantan 
wires  of  different  lengl  lis,  with  manganin,  and  with  CJerman  silver. 

Mr.  F.  E.  Smith  suyi^estcd  that  the  method  mij^ht  have  been  modified 
by  havinj;  two  exactly  similar  sy.stems  arrange(i  in  opposite  arms  of  a 
Wheatstone  bri<lge,  so  tliat  the  current  passed  from  liot  to  cold  in  one 
wilt!  and  from  cold  to  Iiot  in  the  other.  Any  change  in  the  relative 
temperatures  of  the  two  wires  on  reversing  the  current  would  l)e  indi- 
cated by  the  bridge  being  thrown  Out  of  balance.  This  seemed  preferable 
to  measuring  the  temperature  of  a  wire  by  the  resistanw  of  another  wire 
wound  round  it. 

Mr.  J).  OwKN  thought  the  method  was  very  satisfactory'.  Had  the 
author  thought  of  using  electrical  heating  for  the  hot  end  in  order  to  get 
Niualler  temporatui-e  gradients,  in  view  of  the  high  sensibility  of  the 
arrangement?  Ho  thought  the  figun^s  of  Oosterhuis  stood  in  need  of 
verification.  If  the  author  could  adapt  his  method  to  deal  with  crj-stals, 
such  as  were  employed  in  wireless  detectors,  the  results  would  be  of  very 
great  interest. 

Dr.  R.  H.  Wiixows  said  that  it  was  difficult  to  see  from  the  equations 
which  Mr.  Nottleton  had  put  dowii  on  the  board  wlienee  the  enei-gy  was 
derived  in  ca.sea  «uch  ns  tho.'-e  mentioned  in  the  PaIX^r  which  -Mr.  Darling 
wa.i  about  to  read.  In  some  of  these  oases  tIK/ilT  and  ii-K;ilT''  wi>n'  both 
zero.  It  would  be  \iseful  if  the  method  could  be  rendcR-d  aj)plicab!o 
to  siibstanoos  with  lai-ge  temperatuif  coeHicienls. 

I'rof.  W.  Kcci.Ks  said  he  )iad  hoped  that  t  he  aut hor would  have  explaim'd 
just  what  the  important  points  of  the  method  wem  in  a  less  abstract 
manner,  with  the  aid.  say,  of  diagrams  of  the  temperature  conditions 
along  the  wini  befori'  and  after  the  curn-nt  reversal. 

The  ArniOK.in  a  written  n>ply,  thanks  Jlr.  !■'.  E.  Smith  forhissuggoation. 
whi<li.  however,  as  ri'gards  sensibility,  woiild  depend  on  the  volue  of  the 
leni;"'raturo  coenirient  of  n'sislance,  and  might  carry  with  it  additional 
oomplicationK  siieh  as  thosi'  which  enter  into  Kinn's  experiments,  hi 
reply  til  Mr,  Owen,  the  use  of  electrical  healers  would  sinqilify  temiieraluiv 
coelliric-iit  work  enormously,  hut  unfoituuutely  Iheiv  an-  miilianieal 
difliciiltieH  arising  outof  the  facts  that  the  solder  lixiiig  the  win'  must  he 
«p|ilii(l  froln  behind,  and  that,  in  order  that  the  resistanei'  of  the  wii-e 
may  lie  meBnured  as  a  low  nisiHtonee  in  situ,  the  co])permiist  be  narniwed 
down,  118  whown  at  A'  in  Fig.  2,  leaving  a  \-ery  small  hearing  surface  at 
A',  Tho  author  Htill  hojiOH  that  ho  may  bo  able  to  overcome  those  diffi- 
oulties,  while  onituring  at  the  some  time  that  the  dUTcronce  of  tempera- 
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turo  V,  measui'ed  by  tho  thermocouple  is  substantially  that  between  the 
extremities  of  the  wiro.  He  agrees  with  Mr.  Owen  that  the  results  of 
Oosterhuis  should  be  confirmed,  as  well  as  those  of  Aalderink,  in  view  of 
the  extraordinai-y  conclusions  to  which  they  lead  ;  at  the  same  time,  he 
has  a  vei-y  high  opinion  of  the  methods  adoptedatGroninguo,  and  his  own 
results  on  mercury  some  time  ago  were  not  very  different  from  those  of 
Schoute.  In  reply  to  Prof.  Eecles,  the  author  has  himself  felt  the  diffi- 
culty of  explaining  the  essence  of  the  method  simply  and  satisfactorily. 
Graphs  of  the  distribution  of  temperature  afford  litt>  help.  What  is 
actually  done  is  explained  in  a  few  words  in  section  2  of  the  Paper, 
though  no  simple  proof  of  the  formula  is  given.  A  "proof"  of  the 
formula  cr=R((''j— Ci);'S/n  is  obtained  very  simply  by  equating  tho 
electrical  heat  produced  per  second  per  centimetre — ^viz.,  C^-E/SL 
+Cjff[//L,  when  C^  is  passing  from  hot  to  cold,  to  that  produced  when 
Cj  is  passing  in  the  opposite  direction — viz.,  C^RISL—C.ji.V jL.  This 
proof  was  omitted  not  so  much  because  it  assumes  that  a,  R  and  the 
temperature  gradient  are  constant  everywhere,  and  ignores  cmissivity, 
as  because  it  neglects  thenual  conductivity,  or  assumes  that  Joulean 
and  Thomson  heat  aro  propagated  similarly.  In  reply  to  Dr.  Wil- 
lows, the  method  is  equally  applicable  to  wires  of  large  temperature 
coefficient.  Equation  (2b)  may  then  be  applied,  or  equation  (2c)  if  the 
resistance  of  the  wire  be  measured  directly  while  imder  temperature 
gradient,  as  suggested  in  section  4d.  The  author  has  no  satisfactory 
explanation  of  the  energy  problems  arising  out  of  tho  researches  in 
Holland,  or  those  arising  from  Mr.  Darling's  experiment.s  ;  in  the  absence 
of  measurements  of  o-  and  ir  there  are  few  data  to  go  upon.  In  tho  case 
of  Mr.  Darling's  experiments,  it  must  be  remembered  that  though  with, 
say,  the  bismuth  silver  couple  over  the  range  300°G.-500  I'.,  both  ilEldt 
and  d^E/dT-  are  zero,  no  additional  energy  or  thermo-electric  force  is 
manifest.  If  the  law  of  successive  temperatures  is  true  with  Mr.  Dar- 
ling's materials  a  thermocouple  composed  of  molten  bismuth  and  silver 
with  one  junction  at  300°C.  and  the  other  at  40U^f'.  or  5U0°G.,  should 
show  no  E.M.F.,  corresponding  to  zero  Peltier  ciTects  and  equality  of 
Thomson  coefficients. 

A  Paper 

"On  the  Thermo-electric  Properties  of  Fused  Metals," 

by  C.  R.  Darling,  A.R.C.S.,  F.I.C.,  and  A.  W.  Grace,  was  read  by 
the  former. 

One  of  the  authors  has  for  some  time  been  inveatigating  tho 
•  pos3ibility  of  using  base  metal  thermocouples  at  temperatures  above 
the  melting  point  of  one  of  the  constituents.  For  this  purpose  it 
was  necessary  to  determine  whether  any  peculiarities  in  the  thermo- 
electric behaviour  of  metals  occur  at  fusion.  In  the  case  of  lead, 
tin,  zinc  and  cadmium  there  is  no  perceptible  break  in  the  con- 
tinuity of  the  curves  obtained.  In  couples  containing  bismuth, 
however,  several  cases  were  noted  in  which  the  E.M.F.  remained 
constant  for  a  wide  range  of  temperature  after  the  fusion  of  the 
bismuth.  This  occurs  with  silver,  aluminium,  iron  or  nichrom  as 
the  other  element.  Useful  applications  of  this  property  are  dis- 
cussed. No  attempt  was  made  to  construct  a  thermo-electric  dia- 
gram from  the  results,  as  it  would  be  impossible  to  obtain  correct 
values  oidE/dt  at  all  parts  of  the  curves,  many  of  which  show  small 
flexures,  without  making  more  accurate  measurements  in  the  region 
of  such  flexures  than  was  practicable. 

Mr.  A.  Campbell,  in  a  communication  which  was  read  by  tho  Secretary, 
remarked  that  he  had  made  similar  experiments  ("  Proc."  Roy.  Soc, 
Edin.,  1888)  on  Wood's  metal,  an  alloy  of  bismuth  melting  at  73°C. 
The  results  of  measurements  against  iron  from  8"0.  to  150°C.,  when 
reduced  to  a  thermo-electric  diagram,  gave  one  straight  line  up  to  tho 
melting  point,  and  another  straight  line,  of  a  different  slope,  above  tho 
melting  point.  He  disagreed  entirely  with  the  author's  remarks  on  tho 
usual  thermo-electric  diagram.  A  diagram  of  the  thermo-electric 
powers  was  most  valuable,  even  though  the  lines  may  not  bo  straight  at 
tho  extreme  temperatures.  If  anything  is  to  be  deduced  from  observed 
results,  tho  first  stop  is  to  plot  tho  thermo-electric  powers  against  tem- 
perature. Why  tho  authors  give  results  of  tests  against  a  whole  series  of 
metals  is  not  clear.  A  set  of  tests  against  one  metal  would  have  been 
sufficient  to  fix  the  bismuth  curve  on  the  thermo-electric  diagram,  and 
all  the  other  results  could  then  have  been  deduced  from  the  curves  of  the 
other  metals  already  di^termincd  by  more  exact  methods. 

Tho  President  expressed  himself  puzzled  by  the  results  shown  in 
Fig.  2.  Up  to  tho  melting  point  of  bismuth  the  different  niotals  givo 
with  it  increasing  E.M.F.s.  At  the  melting  point,  however,  discon- 
tinuities occurred,  and  it  appeared  that  if  one  eliiiiiiutrd  ln-inuth  by 
subtracting  tho  ordinates  of  ono  curve  from  aimlli'-r,  .li  ^  int  inuities 
would  also  occur  at  tho  melting  point  of  bismuth,  in  tin'  ]ii.i|ic  ri  les  of  tho 
couples  obtained  by  combining  the  other  metals  inter  alia.  This,  of 
course,  was  not  true. 

Prof.  Howe  pointed  out  that  there  was  not  a  marked  discontinuity  in 
the  (lifTdrenoo  of  tho  nickel  and  copper  curves  when  this  was  plotted. 
Tho  President's  remarks  hold,  however,  in  tho  casro  of  silver  with  either 
of  tho  others. 

Mr.  S.  W.  Sm[Tii  pointed  out  that  bi.smuth  was  abnormal  in  that  it 
contracts  on  molting. 

Dr.  11.  S.  Wii.i.dws  mentioned  that  tho  mcta!s  load,  tin. zinc  nnd  cad- 
mium, wliieh  had  been  shown  to  havo  no  thermo.oleotric  disemilinuitips 
at  IlKur  melting  pcpjnts,  happened  to  be  tluwe  which,  as  Malliie.<.H>n  had 
fiiiiiid,  fiinuc!(l  alloys  with  ono  another  of  which  the  specilie  i-esistance 
could  lio  deduced  from  tho  peroontttgo  composition,     lie  suy-'ested  that 


the  discrepancy  mentioned  in  the  case  of  iron  might  possibly  ho  due  to 
the  occurrence  of  some  allotropic  modification,  in  which  case  there  was 
really  a  change  in  tho  substance,  and  it  was  unfair  to  extrapolate  the 
thermo-electric  diagram  beyond  tho  change  point. 

Mr.  Darling,  in  reply,  said  he  had  no  doubt  that  Mr.  Campbell's  re- 
marks  would  hold  if  one  could  get  out  the  proper  thermo-electric  dia- 
gram. Owing  to  tho  numerous  little  kinks  which  occur  very  sensitive 
temperature  measurements  are  required.  If  really  accurate  diagrams 
could  be  obtained  it  might  then  be  )>o<?il)1o  to  deduce  the  propert'CS  of 
any  bismuth  couplo  from  those  of  one.  a-  Mi.  I':,, iiphell  suggested.  They 
had  tried  this  in  a  few  cases,  however,  l)iit  il  i.l  Mot  get  good  agreement. 
He  did  not  know  whetlvr  t)ie  pefiilianty  ut  l.i.,muth  which  had  been 
mentioned  was  i-elated  lu  il,,-  plnMiiimena  which  they  had  described. 
Bismuth  was  a  freak  hk  lal  m  ni:niy  respects.  Ho  was  unable  at  tho 
moment  to  solve  tho  ditlicull,\  r.i.tcd  by  tho  President.  Their  aim  had 
been,  primarily,  a  practical  one,  and  they  had  not  gone  as  fully  into 
points  of  that  nature  as  might  have  been  desired. 


PARLIAMENTARY  INTELLIGENCE. 


THE  IMPERIAL  INSTITUTE. 

In  the  House  of  Lords  last  week  Lord  Sudeley  called  attention  to  the 
present  position  of  the  Imperial  Institute  and  asked  for  a  larger  Govern- 
ment grant  in  order  to  enable  the  Institute  to  carry  on  its  work. 

After  discussion,  Lord  Islington  stated,  on  behalf  of  the  Gowmment, 
that  the  Executive  Couneil  of  the  Institute  met  quarterly,  and  its  finance 
andgeneral  pur;)ose  committee  met  monthly.  Committees  had  also  been 
appomted  to  consider  the  needs  and  interests  of  the  chief  coimtrits  of  the 
Empire.  Each  Dominion  fomied  its  own  committee  under  the  High 
Commissioner.  The  Union  of  South  Africa  and  the  Dominion  of  New 
Zealand  had  already  appointed  their  committees.  A  large  and  repre- 
sentative committee  had  been  arranged  for  India,  and  this  committee  had 
been  charged  by  the  Secretary  of  State  to  inquire  into  the  prom.otion  of 
inter-Imperial  trade  in  regard  to  Indian  raw  materials.  It  was  hoped 
also  that  the  Commission  inquiring  into  the  extension  of  industries  in 
India  would  have  tho  effect  of  advertising  tho  great  resources  in  raw 
materials  which  that  country  possessed  and  its  capacity  to  extend  her 
inland  industries. 

Several  technical  committees  were  working  in  conjimction  with  the 
technical  bureau  of  tho  Institute.  One  such  com.mitteo,  formed  of  re- 
presentatives of  Chambers  of  Commerce  with  leading  merchants,  manu- 
facturers, merchants  and  scientific  specialists,  helped  by  several  Fellows 
of  the  Royal  Society,  was  working  in  connection  with  the  utilisation  of 
all  raw  materials.  The  scientific  work  of  the  Institute  was  directed 
mainly  to  supplying  commercial  information.  It  aimed  at  being  a 
clearing-house  for  information  as  to  the  raw  materials  within  the  Empire 
and  the  utilisation  of  them  for  manufacturing  purjjoses.  Such  a  medium 
as  the  Institute  was  necessary  for  the  realisation  of  the  raw  resources  of 
the  Empire  and  for  furnishing  the  scientific  ahd  teelinical  help  required 
by  the  commercial  community.  It  was  first  and  foremost  an  Institute 
for  commercial  aims.  It  had  shown  successful  results  such  as  would  not 
havo  been  gained  by  a  purely  scientific  laboratory  with  officials  not  m 
touch  with  commercial  needs.  Co-operation  had  been  arranged  between 
tho  Board  of  Trade  and  the  Institute,  and  their  respective  spheres  of 
activity  had  been  arriinged.  The  council  of  the  Institute  hoped  to  work 
in  clow  co-operation  also  with  the  newly  estalilished  committee  of  the 
Privy  Council  for  scientific  and  technical  research,  which  was  charged 
with  the  distribution  of  considerable  sunw  ,)f  jnililie  money.  From  that 
source  the  coimcil  of  the  Instiliih  Imni  .1  t..  iveeive  aid  when  more  pro- 
found scientific  and  technical  n>r:ii,  li  «  a  •  neinled  than  that  which  they 
undertook  for  their  primary  eonniH  ivi.il  aim.  'J'he  Institute  had  under- 
taken the  investigation  which  proved  the  value  of  the  coal  supply  ob- 
tained in  West  Africa,  the  rare  earths  from  Ceylon  used  in  manufacturing 
gas  mantles,  and  of  boxwood  from  South  Africa  of  tho  kind  fonnerly 
obtained  from  Turkey.  With  its  limited  resources  and  reduced  staff  tho 
Institute  had  proved  its  necessity  as  an  integral  part  of  any  scheme  of 
Imperial  development.  He  gave  an  assurance  that  the  demand  for 
furllrr  financial  aid  would  be  sympathetically  considered. 


LEGAL  INTELLIGENCE. 


Electric  Lift  Accident. 

On  Wednesday  last  tho  mquest  held  on  Emily  Booth,  lift  atten- 
dant at  premises  in  Newgato-strcot.  E.G.,  who  was  fatally  crushed  in  an 
electric  lift,  was  concluded.  Evidence  was  given  that  deceased  had  been 
in  the  sor\-ioo  for  a  month,  and  when  she  had  liKae^lit  a  (lassenger  down 
from  -the  fourth  to  tho  third  floor  tho  eaie  Mi.l.l"nl\  ascended,  and  Miss 
Booth  was  pinned  between  the  floor  of  llie  lifl  a-ul  llie  ceiling. 

Mr.  Thomas  Wm.  Corbin,  electrical  engineer,  of  Messrs.  Price  & 
Bolsham.  stated  that  ho  had  visited  tho  lu-emises  and  foimd  tho  lift 
exactly  as  it  had  l)oen  left  after  the  aooidont.  In  conjunction  with  a 
rei)resentative  of  Waygood-Otis  (Ltd.).  he  examined  the  lift.  ,and  found  a 
li'ukage  of  electric  current  to  earth.  The  result  of  the  leakage  was  that 
the  lift  would  move  without  the  handle  being  oi>erati'd  and  while  tho 
door  tt-as  ojien.     His  opinion  was  that  the  lift  would  move  at  once,  and 
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that  the  leakage  occurred  just  at  the  time  of  the  accident.  That  was 
not  a  thing  that  could  be  guarded  against,  and  the  person  having  control 
and  knowledge  of  the  working  of  the  lift  would  not  recognise  it  until 
the  accident  happened.  If  the  deceased  had  remained  standing  in  the 
centre  of  the  lift  she  would  have  been  quite  safe.  He  located  the  leakage 
close  to  the  control  handle.  He  stripi:-ed  off  the  metal  tubing  in  which 
the  wires  were  fitted,  and  there  discovered  the  leakage.  The  leakage 
occurred  at  a  ))oiiit  where  the  tube  went  round  a  shaip  comer.  One  of 
the  wires  had  become  bared  and  was  touching  the  tubing.  A  long- 
continued  but  slight  vibration  would  aceoimt  for  the  break.  The 
covering  would  be  made  of  indiarublwr,  a  soft  material,  which  was  not 
capable  of  absorbing  the.  vibration.  The  abrasion  of  the  outer  ce>vering 
had  probably  been  going  on  gradually  for  years.  It  shoulel  have  been 
manifest  in  the  working  of  the  lift,  and  it  was  probably  maele  manifest 
for  the  first  time  whe.n  the  accident  occurred.  The  wiring  was  properly 
arranged.  He  did  not  think  the  controlling  handle  came  into  the  ques- 
tion of  the  accident  at  all.  There  was  no  means  of  examining  the  wiring, 
and  it  was  merely  a  conjecture  on  his  part  that  the  vibration  did  it. 

H.vBOLD  Gates,  engineer,  said  he  had  never  heard  of  a  similar  accident 
to  a  lift.  Quite  recently  tlie  lift  had  stopi)ed  owing  to  a  elirty  contact, 
which  was  remedied  in  a  few  minutes. 

Mr.  Chakles  H.  .1.  Day,  a  director  and  engineer  of  Waygood-Otis 
(Ltd.),  said  the  lift  was  put  in  by  his  firm  14  years  ago,  but  they  had 
had  nothing  to  do  with  it  for  10  years.  He  did  not  think  thei-e  was  a 
means  of  detecting  a  defect  by  ordinary  observation,  the  wires  being  in  a 
.steel  tube  and  beyond  the  range  of  vision.  He  did  not  know  how  such 
a  thing  could  be  provided  against ;  he  tlid  not  think  an  insidation  test 
would  lie  infallible,  although  it  might  show  it.  A  leakage  to  earth  in  his 
experience  was  always  spontaneous,  and  not  like  anything  that  sud- 
denly developed.  If  an  insulation  test  were  made  a  fault  might  occur 
an  hour  or  two  aftenvards.  The  test  might  reveal  a  weak  spot  anel  cause 
an  accident.  He  did  not  agree  v.ith  Mr.  Corbin  as  to  vibration,  which 
would  bo  absolutely  infinitesimal.  The  elefect  had  been  sudelenly  pro- 
duced. He  did  not  know  what  was  the  life  of  covering  or  wiring  ;  it 
depended  upon  the  conditions.  In  a  damp  place  itm.ight  last  not  nioi« 
than  a  few  hours,  and  in  others  a  lifetime. 

The  jury  n"tumed  a  verdict  t)f  accidental  death. 


S.  Taylor  v.  Dumbarton  Burgh  and  County  Tramways  Co. 

In  the  <'ourt  of  .Se.ssion,  Edinburgli,  recently.  Uuil  Anderson  gave 
judgment  in  this  action  for  the  recovery  of  £500  damages  for  injuries  to 
pursuers  son  (James,  two  year.^  of  age)  through  the  alleged  negligence 
of  defenders'  servants.  The  accident  took  i;laeo  about  3  p.m.  on  .Tan.  27 
last.  The  company  hael  sent  a  repairing  tramway  car  for  repairing  an 
electric  standard,  and  while  the  car  was  stationary  opposite  the  standaid 
a  number  of  young  children  congregated  and  watched  the  workmen 
effecting  the  repairs.  Most  of  the  children  were  on  the  north  side  of  the 
ear,  where  the  men  wcro  working,  but  pui'suer's  son  was  on  the  south 
side  of  the  f:ar  stooping,  and  apparently  gathering  pebbles.  Ho  was 
close  to  the  dashlxiard  and  just  in  front  of  the  front  wheel,  and  as  the  car 
was  tlien  started  the  front  wheel  on  that  side  ])a.s.sed  over  the  boy's  right 
hand,  cutting  off  two  of  his  fingers  and  a  ])art  of  a  third.  The  company 
denied  liability,  and  that  thc^r  men  were  not  in  fault. 

The  IxitD  Ordinary  now  found  for  ])ui-suer,  and  awarded  him  £150 
damages,  with  cxp<'nscs,  holding  that  when  the  ear  was  started  the  driver 
looked  at  the  north  side  of  the  ear  to  fee  that  there  were  no  children  in 
the  way,  but  did  not  look  at  the  south  side,  and  therefore  failed  to  observe 
pnrKuer's  child.  That  simple  precaution  to  look  at  the  south  side  was 
iin  obvious  and  reasonable  om%  andonf  which,  in  thespecialclrcumstanee.s, 
should  have  been  taki>n.      Kaihirt?  to  take  it  renderi'd  defenders  liable. 


SBating  of  Electric  Tramways. — At  the  i,oiiilonQuarterS<'ssion»Iast 

w'J-k  jud'.'iiii-nt  ».n  dc-livin'd  in  the  !i)i|>i'al  of  the  London  County  Council 
iii;ainit  the  <|uini|Uennial  as^CHMnii-nt  liy  the  IIoIIjoiti  Assessment  Com- 
mit<H(  on  the  tramlines  in  Kinsbury  and  Holboni.  The  appi'al,  which 
oecupieil  cevernl  sittings,  was  allowed,  anil  tin-  total  raleuble  value  in 
Kinsliury  was  fixed  ut  £(i,.'>27,  eompan'd  wllh  £0,770  ajipealed  against. 
(!o«lK  were  nl»o  given  to  the  appellants,  and  an  attempt  is  to  be  made 
by  th"  parties  to  <(ime  to  an  agreement  as  to  the  iiiitessment  of  the  lines 
ill  iliillinm,  taking  the  d'-i'lnion  iti  the  Kiiisburj' iiiijieal  for  Iheirguiil.inee. 


PATENT  RECORD. 


SPECIFICATIONS  PDBLIBHED. 

Tht  lolloitlne  ah'AracI  Irom  ■■  tmt  ol  Iht  -.prdnraiinnn  recenV.y  pubHshed  have  tten 
tpulatlycompilid  by  Mr:.:;io.  Mrwri'titii,  Ei.u-j  U  fKyr;i(,  Chartrrtd  Faltnl  Acenh, 
TO  anil  72,  Chancrrylane.  London.  W.C. 

Whtntvtr  Iht  daU.  applied  lor  dlljos  Irom  Ihi  dale  on  which  the  appUcalhn  was  Mitd 
tl  Iht  Faleiil  Oglct  Iht  lo/nur  li  titien  In  brackets  alter  the  title. 


electric  current  waves  of  different  frequencies  and  of  constant  amplitudes,  which 
consists  in  producing  a  fundamental  electric  current  wave  of  ccnslant  amplitude  and 
of  a  'requency  intermediate  between  the  frequencies  of  the  said  two  electric  current 
waves  and  varying  the  amplitudes  of  the  pulsations  of  the  said  fundamental  electric 
current  wave  to  produce  an  electric  current  wave  with  amplitude  pulsations  which 
can  be  resolved  into  two  electric  current  waves  of  constant  amplitude,  the  one  of  a 
higher  and  the  other  of  a  lower  frequency  than  said  fundamental  electric  current 

16.464  Eborall.    (Akt.  Ges.  Brown.  Boveri  ct  Cie.)    Dynam.o-electric  machinery. 

16.846  Brook  &  BisHCP.     Electric  switches. 

16.994  Berry.    Electric  heat  radiators. 

18,114  Wilson.    Method  of  electric  welding.    (9/7/15.) 

1916  SPECIFICATIONS. 

572  Welbourn  &  British  Insulated  &  Helsbv  Cables    Electric  street  pillar  boxes 

and  similar  electrical  erections.     (13/1/16.)     102.163. 
679  Mitchell.     Mountings  for  electricswitches  and  connecting  apparatus.  (15/1/16.) 
102.167. 
1.278  MacKa-.-  Copper  Process  Co.    Electrolytic  battery.    (9/4/15.)     100,264. 
2.114  Williams.     Electric  switches.     (12/2/16.)     102,184. 
2,478  FiLDES.    Electric  conductor  grips  for  relieving  the  connection  of  such  conductors 

with  electric  fittings  from  pulling  strain.    (19/2/16.)    102,188. 
2.896  Laidlaw.     Electrical  sounders,  hooters  or  the  like  for  telephone  or  other  pur- 
poses.   (26'2/16.)     101.753. 
6.005  Burgess  Laboratories.    Dry  cells  and  batteries  thereof.    (28,'5/lS.)    100,586. 
6,329  Antonio.    Telegraphic  transmission  devices.    (3/5''16.)     102.214. 
6,483  Campbell.     X-ray  apparatus.     (7/8/15.)     101.143. 

Comprises  the  com.bination  in  an  X-ray  apparatus  with  astand  and  table  tiltably 
mounted  on  the  stand,  of  an  X-ray  tube  mounted  on  the  table  so  as  to  participate  in 
the  tilting  movements  thereof. 
8.359  British  Westinghouse  Electric  &  Mfg.  Co.    (Westinghouse  Electric  &  Mfg. 
Co.)     Electric  arc  lamps.    (13.'6/16.)    102,221. 


12.150  r- 

12.151  I 


1h«  adlnocnt  md  portion*  ol  two  or  Inor* 


APPLICATIONS  FOR  PATENTS 

Note. — The  undermentioned  Applications  [except  those  marked  t)  are  not  open  to 
public  inspection  until  after  acceptance  of  Complete  Specifications.    Those  marked  *  are 
open  to  inspection  12  months  after  the  date  attacfted  to  them,  if  they  have  not  been  published 
previously  in  the  ordinary  course.    Names  within  parentheses  are  those  ot  commumcators 
of  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed, 
November  28.  1916. 
17.034  Mahciati.    Apparatus  for  signalling  and  stopping  trains.    (22/7/16,  Italy.) 
17.048  Farthing.  Railing  &WINSTANLEY.     Electric  and  gas-heating  apparatus. 

17.060  Akt.  Ges,   Brown.  Boveri  et  Cie.    Latching  device  for  alternating-current 

electric  magnets.     (10  1/16,  Switzerland.) 

17.061  Akt.  Ges.  Brown,  Boveri  et  Cie.      Pivotal  connection  between  alternating- 

current  magnet  and  its  armature.    (10/1/16,  Switzerland.) 
17.068  Snowdon.    Electric  resistances. 
17.074  Hamilton.     Electric  battery  lamp. 

November  29,  1916, 
17.087  Hope.    Electric  switches. 
17.111  Lane.    Solenoid  motor. 

17,140  DossoR.  KENT&  Sharp.    Rail  and  tram  rail  joints. 
17.161  Hamburger.  Lely  &  Philips  Gloeilampenfabrieken,    Incandescent  lamps. 

November  30,  1916.  -     ■  ■ 

17.170  Western  Electric  Co.     High-frequency  signalling.    (1/12/15,  U,S.) 
17,189  Callender  &  Electric  Improvements  (Ltd.)    Protection  of  electric  supply 

systems  with  parallel  conductors.  ■    .•' 

17,206  British  Westinghouse  Electric  &  Mfg.  Co.    (Westinghouse  C,  &  M,  CoJ 

Circuit-interrupting  systems. 
17.209  Berry  &MARKHAM.     Electric  switches.  ■       :    .  , 

17,212  WiEEGREN.    Controlling  electric  apparatus  by  wireless  tranrmission,    (20/12,15, 

Sweden.) 

December  1,  1916. 
17,23!  Warsop.    Trolley  pole  heads. 
17,242  Williamson.     Holders  for  arclamp  carbons, 
17,244  Branson.    Non-flashingtrolleyarm. 

17.260  Crews.    Portable  telephone  and  signalling  apparatus. 

17.261  (JampbellSs  Martin.    Controlling  electrically  governors,  valv  s,&c. 
17,271  Norton.     Electricswitches. 

17,273  Pearson.    Cells  for  secondary  batteries,  • 

17.275  Cloake.    (Clo,ak?.)    Flash  lamps. 

17.277  Widlake.     Electricswitches. 

17.281  Leopard  &  Johnson  &  Phillips.    Make-and-break  switch, 

17.286  Casbon&Doble.    Attachingshades  to  electriclight  fittings, 

December  2,  1916. 
17,292  Cooper.     Electric  motors. 

17.321  British  Westinghouse  Electric  &  Mfg. Co.    Electrlccontacts.    (2I/I/I6,  U.ST) 
17,334  Aut.  Ges.  Brown,  Boveri  rt  Cie.    Time-limit  relays,    (3/1. 16.  Germany.) 
17,340  Rodriguez.    Polarised  relays. 
17,347  Richards.    Treating  marble  to  make  it  electrically  Insulatinp.Sii'. 

December  4,  1916. 
17,361  Murtaoh.    CoollnR  central  electrode  of  sparking  plug. 
17,373  Stokie.     Jointing  electric  furnace  electrodes. 
17,388  Fourniek  d'Albe.    Galvanometers, 
17,393  Forster,    Electrically-operated  signal  Indicatom  for  mines. 

December  5,  1916, 
17.415  Mari.ow.    Commutator  brushes. 
17.433  EwKN.     Electrically-heated  gas  jet. 

17.450  8i  17,453  Gill,    (U,S,  Lieht  &  Heat  Corpn,)    Systems  of  electrlcaldlsliibulion, 

17.451  Gill.    (U.S.  Lieht  &  Heat  Corpn.)    Dynamo-electric  machines. 

17.452  Gill.    (U,S.  Light  &  Heat  Corpn.)    Storage  battery  systems. 

17.476  Marconi's  Wireless  Telegraph  Co.  &  Schoenbeno.  Mulliplylnp  frequency  of 
olectriccurrents. 

December  6,  1916.  ' 

17  507  B.T.-H.O.    (C.E.  Co.)    Elcctrlcaldlschargodevlcea. 
17,520,  17,521  &  17,522  Ames.    Projectors,  &c, 

17.526  RooBRS,     Electric communicatorsvstcms. 

17.527  CinDINas&  Reap.     Electrical  proioctlng  apparatus, 

17.528  ArmistbadA  Ross.    Dynamo-electric  machinery. 

I7..'i29  Bbromahn-Elkctricitats    A.G.    Conversion    or  slmuKat'Our.    ptoduclion    o.f 

alternating  currents  of  different  frequency. 
17.536  N*Bit»ES.    Current  gonorators  for  teleplionlc,  ic,  calls. 
17..539  CiLBS.     Electric  capacity,    (9/12/15,  Switzerland,) 

Decern  lier  7,  1916. 
17,.''.53  Bill.    ElfOrlr.ilnwltchf.i. 
\7  r,7?  V«niio-i.     Ek.-ttlcaKlrealarm. 
IT.IHH  B.T.-H.  C".    (G.E.Co.)    EleclrlciiIdlrcharKOtubW. 
17  590  Ai.m:'  '*  V/Ari.  1  ■,  ^1      l-.l'  i  '11    ntimcnl  lampj, 
17,593  Mai  :^An•ARATll  KAoni.u.  Draiitivbrkr  AC?    Open' 


I  ,1  nourcpol  high-frequency 
ni.lltudooftheoiclllnllcna 
I  Inducllvelycouplcd  to  lh« 

rourcc  of  hleh-lrcquenc/ 

II  of /Inc. 

"1 .11  M  ;ii  iMiiiiiir,  lor  |Ted"cln«  and  (lltlrlljutfng 

I'  I  I'll  ourront  wiiv*,  whiah  In  thi>  vi|ulyal«nt  nl  two 


17.603  Cii 
17,626  Dai 


nccllons  In  oloctrlc  CablcB, 

.imo-elcclrU-  eeneratOia  and  revorsinn  unechanirm 


^  Daceml«r  8,  1916. 

■17.666  Thomas TkansmimioN  (Ltd.).    Prevention  ofapatklne  In  electric  rnarl*M, 
17,669  ELBCTKo-MRTAt.9  PnonwcTS  Co.    Alloy.    (29/9/16.  U.S.), 
17,681  B,T,-H,  Cfi.    (G,E.  Co.)    Dyn«mo-electrlc  machinM. 
17.707  UNoromi.     EliclrlfOvenn,  hot  i;u|.l)Oard,i,  &c,    (M/1/16.N,Z) 
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G)MMEECIAL«lNDUSTRIAL  SECTION. 


COMMERCIAL    TOPICS. 

_,    i  •  •! ,  c       I      Judging  bv  the  recent  report  of  the  Melbourne 
•    A     tr  ra  Electric  Supply  Co.,  the  demand  for  electrical 

'  energy,  especially  for  power,  continues  to  in- 

crease at  .•!.  rapid  rate  in  Melbourne  and  its  suburban  districts. 

During  the  year  ended  Aug.  .31  the  company  .sold  in  tlio  Mi'lboumo 
suburban  district  nearly  24  million  imits.  compan'd  with  less  thanlTi 
millions  in  1914-15,  andover  1,500.000  units  in  Gcclong.  against  1.270,510? 
hi  Melbourne  suburbs  the  company  has  27,713  consumers,  with  connec- 
tions equal  to  23,901  kw.  for  lighting,  &c.  (against  19,932  kw.).  and 
2».»,10li  u.p.  in  motors  (agauist  17.()09  h.p.).  the  total  connections  being 
44,007  kw.  (against  37,541  kw.).  When  it  is  remembered  that  the  elec- 
tricity supply  undertakmg  in  the  City  of  Melbourne  is  owned  by  the 
Council,  and  that  the  total  connections  to  the  mmiicipal  plant  are  equal 
to'  about  25,000  kw.,  one  can  fonn  an  idea  of  the. stage  of  develop, 
ment  which  the  electric  supply  industrj'  in  the  Melbourne  area  has 
reached.  Last  year  the  com])any"s  consum.ers  mcrcased  by  20  jicr  cent., 
its  power  supply  by  15  per  cent.,  the  total  connections  by  22  ])er  cent., 
tlie  imits  sold  by  36  per  cent.,  and  the  gross  revenue  hy  24  per  cent. 
Owing  to  the  growing  demand  for  energy  the  directors  propose  to 
increase  the  capital  of  the  companv  bv  £750,000,  and  the  borrowing 
powers  by  £2.50,000. 

Rating  of  Pir    Algernon    Firth,    -who    presided    over    the 

Machinery.  meeting  of  the  Machinery  .Users'   Association 

last  week,  referred  to  the  fact  that  we  were  now 

getting  passed  a  considerable  number  of  reforms  which  hsid  been 

held  up  long  enough.'  '  ' 

He  said  the  Board  of  Trade  had  been  divided  up,  and  we  had  got  new 
Ministers  for  everything  except  commerce.  Possibly  Mr.  Lloyd  George 
would  turn  his  attention  to  a  Ministry  of  Commerc'!  before  long.  Such 
a  Minister  was  required  to  take  an  interest  in  the  subjects  which  com- 
mercial men  had  been  advocating  for  years. 

Dealing  with  the  Ratini;  of  Machinery  Bill  promoted  by  the  association, 
Sir  Alsernon  pointed  out  that  in  Scotland  ard  Ireland  machinery  was 
exempted  from  rating',  :ind  it  was  unjust  that  the  owneis  of  machinery  in 
England  should  have  to  bear  a  burden  of  rat?s  on  their  machinery.  As 
Aiachinery  owners  they  had  to  remember  that  enormous  expenses  had 
been  incurred,  in  many  cases  out  of  what  had  been  working  capital,  in 
putting  down  machinery  for  war  requirements.  Anyone  who  bought 
machinery  nowadays  had  to  pay  50  or  100  per  cent,  in  excss  of  pre-war 
prices.  Much  machinery  had  been  purchased  in  order  to  cope  with 
Government  contracts,  and  he  thought  there  was  a  stroni;  argument  for 
an  increased  allowance  in  that  respect.  After  the  war  tiny  wc.old  be 
severely  handicapped  in  their  productive  capacity  luiing  i,.  th;'  high 
income  tax  and  the  keen  competition  of  neutral  countrits.  llr  jjolieved 
therci  would  be  a  scramble  for  new  machinery  after  the  war.  'I'here  had 
linen  incpiiries  by  the  Board  of  Trade  as  to  whether  tho  allied  countries 
should  not  have  a  preference  in  the  supply  of  m.ichinirv.  He  thought 
that  would  bo  most  unjust.     VVo  wanted  to  simi  Hi  ■  iiiWu  I  i  irs  of  onr  .'iUics 

restored,  but  at  the  same  time  we  had  to  befnir  t i  l\  r  ,  and  we  mu.st 

get  the  first  right  of  supplying  machinery  to  rcpla.  i-  iiuu  li  cif  t  hat  which 
hpd  been  wnrking  night  and  day  during  the  wa'-. 

*  *  *  » 

Emnire  i^'ome  time  ago  the  Trade  and  Iiuiustry  Com- 

Induslries  niittee  of  the  Royal  Colonial  Institute  forwarded 

tho  undonncntioned  resolution  to  the  Govern- 

mcnts  of  the  Dominions  and  of  Colonies  not  jxissessing  responsible' 

tiovcmment  and  of  (  rowii  Colonies  having  power  to  legislate,  as  well 

UK  to  (  ham  hers  of  Commerce,  Boards  of  Trade,  &c.,  in  all  i)artsof  the 

Knipire  :    - 

That,  with  a  view  to  cncomaging  the  establishment  of  new  industries 
"<  '  '"•  111  1 1  -li  Imim  if  ikI  n  tn'g  a  measure  of  con  fidence  and  security  to 
'  'I'"  'I  '  "  '"■  '  itili.iil  '  il  Mil  I  111.  as  well  as  assisting  the  c.xjiansion  of 
'  ■■  '  hi;-  iimIii  I  di  .  I  III-  ( ;n\ii,iimnts  of  tho  Empire  be  urged  to  make  it 
"lihgatory  (n  all  Gnvciiinunt  Departments,  municipalities,  railv. ays,- 
ilitrk  and  harbour  boards,  gas,watcr  and  electric  light  coiporaliirs,  aiid 
all  such  bodies'  siicnding  public  moneys,  or  enjoying  charters  from 
(Joveninientorothcrjiulilic  authorities,  to  purchase  Enipire-nuulc  goods, 
and  ta  plac<!  all  contracts  with  IJritish  fitnis.  exceptions  to  be  made,  by 
special  jiennission  of  pnipor  authority.  onl\  in  cases  when-  such  a  course 
IS  considcivd  to  he  at  variance  with  public  interest. 
■  fn  forwarding  the  resdution  is  was  jiointed  out  thiU  i(  was  un- 
necessary  to  emphasise  lluit  if  it  is  niude  conipnlsorv  in  rarli  part  of 
J  he  Knipirc  thai  ( .'uvr  iinicnl    I  Icparlniciil-^  and  iiniincipal  an. I  oilier 


public  bodies  place  contract.?  only  with  British  firms,  it  would  prove 
a  strong  factor  in  stimulating  the  establishment  of  newand  the  growth 
of  existmg  industries  as  well  as  consolidating  inter-Empire  trade. 

We  are  informed  that  the  committee  has  now  received  very 
favourable  rcjilies  from  25  of  the  Ciovemments  and  from  18  of  the 
Chambers  of  Commerce  and  Boards  of  Trade  in  the  princifja!  cities 
and  towns  of  the  Colonies. 


Trade  After 
the  War. 


A  report  by  a  committee  of  the  Newcastle-on- 
Tyne  CHiamber  of  Commerce  on  Trade  After 
the  War,  which  will  be  considered  at  an  earl\- 
meeting  of  the  Chamber,  makes  a  number  of  interesting  recom- 
mendations. 

The  report  suggests  that  manufactmers  in  kindred  trades  ought  to 
associate  together  for  mutual  advantage,  and  for  introducing  their  pro- 
ductions abroad  t  hey  should  employ  travellers  having  an  intimate  know- 
ledge of  tlir  lauLiuage  of  the  country  visited;  but  it  is  thought  such 
travellers  slmuM  receive  assistance  from  British  Ministers  and  Consuls. 

It  is  also  recommended  that  the  metric  system  be  taught  in  schools, 
with  a  view  to  its  universal  adoption,  and  other  educational  reforms  are 
advocated. 

The  establishment  of  a  Ministry  of  Commsrce  is  strongly  advocated, 
and  also  State-aided  trade  banks. 

Reciprocal  preferential  trading  should  be  created  in  the  Empire,  and 
the  resources  of  the  Empire  should  be  developed  and  kept  under  control. 
Enemy  aliens  coming  to  this  country  should  have  to  take  out  permits  of 
residence.  No  hotels,  iSrc,  be  allowed  to  employ  servants  of  enemy  na- 
tionalities, and  similar  lestrictions  should  be  imposed  with  regard  to 
clerks,  teachers,  musicians,  litc.,  to  remain  in  fore?  for  at  least  10  ye.irs. 
No  enemy  aliens  should  be  allowed  to  own  shares  in  British  companies, 
and  trading  should  be  only  allowed  under  licence  and  restriction,  while 
alien  commercial  travellers  should  also  be  licensed. 
'As  to  the  relations  of  capital  and  labour  after  the  war,  an  early' round- 
table  conference  of  leaders  of  both  sides  is  recommended. 


Business 
Libraries. 


The  movement  for  the  creation  of  commercial 
and  business  libraries  is  developing.  Following 
the  example  of  Glasgow  Manchester  Libraries 
Committee  has  now  decided  to  form  a  commercial  library  and  informa- 
ticn  bureau. 

The  directors  of  the  Royal  Exchange  have  expres.?ed  their  ajiproval  of 
the  scheme,  and  it  is  hoiicd  that  they  will  be  alMc  to  place  at  the  disposal 
of  the  committee  the  iicjiiisiti  accommodation  in  the  enlarged  Exchange 
buildmg.  The  proposed  libran'  would  contain  reference  books  in- 
cluding business  encyclopa?dias.  statistical  and  trade  year  books,  dic- 
tionaries of  foreign  languages,  calculating  tables  and  tables  of  foreign 
curi-encies  and  weights  and  nieasuies,  a  collection  of  the  best  boohs 
dealing  with  the  textile,  engineering  and  other  staple  trades  of  Lanca- 
shire  ;  books  on  commercial  law,  banking,  accounting,  advertising, 
office  nictboils.  business  organisation,  salesmanship,  and  the  diffci-ent 
comnirivial  iirn.lucts  ;  consular  imports.  Board  of  Trade  publications, 
reports  nf  c  haiiiln  rs  of  commerce,  commercial  atlases  and  maps,  railway 
and  steamship  route  maps,  railway  and  shipping  publications,  &c.  ;  also 
coiniucrrial,  tinaucial  and  business  papers  and  journals,  telegraphic  and 
cable  uoilrs,  li'lc'plione  diw-ctoriis  for  the  principal  towns  of  Great  Britain 
and  dii-ectorics  of  various  kinds.  In  addition  thelibraiy  would  include 
the  various  trade  gazettes  issiicd  by  the  Board  of  Trade  and  by  the  British 
Dominions  and  colonies,  as  well  as  trade  circular.s,  &c.  Another  fcatuie 
will  be  a  file  of  clippings  from  tho  chief  daily  newspapers,  foreign  papt  rs 
and  .selected  trade  journals,  containing  the  most  recent  information  on 
trade  conditions,  and  so  ananged  by  subject  as  to  be  instantly  available^ 

*         *         *         * 
.  _     .    _     ,...  British  manufacturers  who  exixirt  goods  to  tho 

iraae  tonmtions    (j^.^rseas   dominions  are   recommended   to   see 
in  New  Zealand.    ^,^^^^  ^,^p^,  ^,.g  ,,,^,,,^^^  ..  ^^-^-^^^  ,„„,,^,  „ 

H.M.  Trade  Commission  in  New  Zealand  states  that  in  a  market  such 
as  New  Zealand,  where  there  is  a  keen  desire  to  purchase  British  goi  ds 
whenever  possible,  such  a  description  would  have  a  strong  selUng  force. 

There"  is  at  present  great  difficulty  in  obtaining  sui)plies  from  British 
manufacturers,  espccinlly  of  electric  tramway  and  lighting  material  and 
fittings.  At  .Auckland  "tramway  extensions  are  held  up  for  w^ant  of 
nuiterial  and  ecpiipmcnt,  aiul  at'  Wellington  electric  light  plant  ordered 
IS  months  ago  in  England  has  not  yet  arrived.  The  difficulty  in  main- 
taining old-established  connections  between  British  maiiufailurcrs  and 
New  Zealand  are  understood,  but  even  it  British  houses  laiinol  supply 
the  goods,  or  not  in  such  (pianlilies  ,is  required,  it  is  import  ant  to  iiiaiu- 
lai  ill  he  existing  connect  ion  by  regular  corresiwuideme  ard  nl  her  met  hods. 
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IMICtlS    AKD    EXfOETS  OF  ElECIEICAL 
MANUFACTURES. 

from  Dec.  18,  1916,  to  Dec.  23,  1918. 
IMPORTS. 

LoNDOii. — U.S.A.-  V/ire  and  cable  £255:  elec.  machinery,  £1,142;  unenumerated . 
£5.203.  Hd'.ar.d:  Elec.  glow  lam p=.  £1.678  ;  unenumerated,  £3.017.  Japan:  Unenu- 
merated,  £3.773.  France:  Unenumcrated,  £520.  Norway:  Unenumeraled,  £1,064. 
EXPORTS. 

To  AusTRAiASiA.- — Auckland:  Unenumera'ted,  £244.  Melbourne:  Elec.  machinery. 
£349:  imenumerated.  £1,971.  Sydney:  Elec.  machinery,  £1,710  :  wire  and  cable.  £133  .■ 
unenumeraled,  £1.671.  Wellington:  Elec.  machinery.  £21:  elec.  lamps.  1,400  n.o. : 
unenumeraled,  £771.  LyileUon  :  Wire  and  cable.  £164  ;  unenumeraled.  £207.  Adelaide: 
Elec.  machinery.  £116;  unenumerated,  £338.  Chrisichurch:  Wire  and  cable,  £1,279: 
unenumerated.  £1.056.  Brisbane:  Wire  and  cable.  £884 :  elec.  machinery.  £39;  un- 
enumerated. £519.  Perth:  Unenumerated.  £22.  Hobarl :  Unenumerated.  £180. 
Dunedin:  Wire  and  cable,  £6'.2  ;  unenumerated.  £642. 

Africa. — Durban:  Elec.  machinery.  £95;  wire  and  cable,  £392  ;  unenumerated,  £321. 
Cape  Town:  Elec.  machinery,  £172;  unenumerated,  £593.  Port  Elizabeth:  Elec. 
machinery,  £195;  unenumerated,  £249.  East  London :  Unenumerated,  £266,  Napier: 
Unenumerated,  £61. 

Egypt. — Alexandria:  Telegraph  material.  £730  ;  elec.  lamps.  2,658  n.o. ;  wire  and 
cable.  £828;  unenumerated,  £142.  Port  Suez:  Unenumerated,  £10.  Port  Sudan: 
Elec.  machinery.  £2.305. 

India.  Ceylon.  Indc-Chiha  and  Straits  Settlements. — Bombay :  Elec.  nr.achinery. 
£36;  unenumerated.  £421.  Calcutta:  Unenumerated.  £112.  Madras:  Wire  and  cable 
£217:  elec.  machinery,  £382.  Ceylon:  Unenumerated,  £219.  Singapore:  Unenu- 
merated.  £1 1 1 . 

South  and  Central  America. — Buenos  Ayres:  Elec.  machinery,  £45 ;  unenumerated, 
£27. 

Holland. — Amsterdam:  Wire  and  cable,  £1.358;  glow  lamps,  £1,.'^57;  unenumerated, 
£100,     Rotterdam:  Wire  and  cable,  £597  ;  unenumerated,  £52. 

France. — Paris:  Elec.  machinery.  £940;  unenumerated.  £691.  Dieppe:  Unenu- 
merated. £491.  Boulogne:  Wire  and  cable.  £315;  elec.  machinery,  £1,100  ;  unenu- 
merated. £28. 

Canada. — Toronto:  Elec.  machinery.  £253.    Montreal:  Unenumerated.  £46. 

Spain. — Lisbon:  Wire  and  cable.  £411  :  unenumerated,  £228. 

lis.t>Kf,KK.— Copenhagen  :  Elec.  machinery,  £26. 

Switzerland. — Elec.  carbons.  £549. 

Italy. — Genoa:  Wire  and  cable.  £14  ;  unenumerated,  £76. 

XJ.S.lK.— New  York:  Elec.  machinery,  £8;  unenumerated,  £1,053. 

Japan. — Kobe:  Unenumerated.  £291. 

FOREIGN  GOODS  (duty  paid  and  free). 

Paris:  Elec.  lamps,  224  n.o.:  unenumerated,  £220.  New  York  :  Unenumerated, 
£115.  Lisbon:  Unenumerated,  £27,  Melbourne:  Elec.  meters,  £90 ;  unenumerated 
£3,  Port  Elizabeth :  Unenumerated,  £20.  Bombay:  Unenumcrated,  £65.  Brisbane: 
Unenumerated,  £127.    Cace  Town :  Elec.  lamps.  254 n.o. 

IN   TRANSIT. 

MelboiirKc :  Elec.  lamps,  £1 ,045. 

Note.— The  large  number  of  items  in  these  oflBcial  returns  nnder  the 
misleading  heading  "  nnenumerated  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Bedford.— List  week  the  Kloctriiity  and  Street  Ligliting  Com- 
niitttc  Hiibmitted  a  reiwrt  of  the  electrical  engineer  (Mr.  R,  W.  L. 
Phillipa)  on  a  iirofjosal  to  uupply  electricity  for  power  and  ligliting 
to  ii  factory  near  Bedford. 

Mr.  I'hillipH  attached  great  importance  to  the  advantage  that  would 
nccriH)  to  the  undertaking  by  nupplyiUg  the  customer.  The  present 
turbine  net  had  effected  a  Having  of  over  20  jXT  cent,  in  coiil  tonsuniption, 
but  owing  to  th-  Hteady  incrcaHC  in  the  demand  tlie  oliler  plant  was  daily 
having  to  bo  brought  into  operation  for  longer  jxiriods  with  a  (onKequen't 
falling  off  in  economy.  Jf  another  turbine  were  inKtalkd  a  further  20  per 
cent.  Having  in  coal  could  be  effected,  equivalent  to  about  £2,000  a  year 
at  the  jjrewjnl  prices  of  coal.  Jf  it  bucamit  ncecHsary  to  8top  llie  turbine 
for  re|«iirif  the  coal  bill  would  be  increased  by  about  £70  a  week,  and  if  it 
broke  down,  it  would  not  lj«  po»Biblo  to  cop;?  with  the  prcHcnt  load.  By 
accepting  the  new  cuntomer,  plant  could  be  obtained  in  the  nhorteBt 
jKiKHible  timfl  and  on  terniH  as  good  aH  would  bo  obtainable  for  many 
yearn.  The  cohI  of  the  extenHions  would  b.)  £34,07(1,  but  the  owners  of 
the  factory  would  jMiy  the  cost  of  Die  mains  outside  the  borough  (£:t,HOO) 
and  2.")  |K,r  cent,  of  the  cost  of  the  mains  in  the  borough  and  the  trans- 
formers (£l,:ill)).  There  would  be  a  guarantee  of  a  minimum  revenue 
of  £2,K!l<>  i^.r  annum  for  fivt>  years,  and  supply  would  be  given  at  the 
ordinary  rah's  for  combined  jxjwjr  and  lighting.  J'Vir  £28,1)07  the  (wipa- 
eity  of  th  station  would  be  iiK.reased  by  l.fiOO  kw.  to  meet  the  imr  aKcd 
d-imiiiil  of  IIIMI  kw.,  till,  balance  bein^  available  for  other  biisiiieMH. 

' '"'  '     '■"■'" '  'iiiuneiid  I  hat  the  terms  and  conilitii)iis  be  apiiroved, 

'•"''  "      '  ■   ''c  asked  to  sanction  a  loan  up  to  £30,0110  for  the 

*'"■''•  "uh  and  that  the  Board  of  Traile  be  asked  to  grant 

"'"■«"'"   I  !■ .«  ■^•■Iriiily  outside  the  borough. 

Consideration  of  tin.  matter  has,  however,  been  adjourned. 

Lanouter.-  The  L.  C.  Board  has  wuictionod  u  loan  of  £«»0  for 
JxioHlfT  plant,  to  be  repairl  in  15  years. 

Luton.— The  ('leclrieaj  fngineer  (Mr.  \V.  H.  Tooke)  report h  Hint 
in  the  near  future  it  will  be  neeeHwiry  to  lay  additional  iiiuinii  in  tlio 
J>'agrave  load  and  Kiiiiptoii  road  UistrictH, 

Radcline.— Aj.plieaiion  ban  iKcn  mudo  to  tlie  L.(!.  Hoard  for 
Sftnetion  to  Iwrrow  £11311  for  udrlitionu!  Cxj«ndituro  iit  providing 
Hujiiilies  of  olectrieity  for  js.wer  purpuMCs, 


Shipley. — The  Electricity  Committee  has  instructed  tte  electrical 
engineer,  Mr.  W.  Redman,  to  report  at  their  next  meeting  on  a  pro- 
posal to  supply  electricity  in  Baildon,  giving  figures  of  the  probable 
cost,  an  estimate  of  the  probable  demand,  &e. 

GENERAL 

Bradford. — For  many  years  electric  supply  consumers  have  been 
given  a  free  supiJy  of  electric  lamps,  but  the  Electricity  Committee 
has  given  notice  to  consumers  of  the  intention  to  discontinue  the 
supply  after  the  Slst  inst. 

In  future  consumcr.9  will  have  their  discounts  increased  in  lieu  of 
receiving  free  lamps. 

Dover. — The  Ministry  of  Munitions  has  asked  the  electric  supply 
department  to  release  further  men  for  general  service,  but  great 
difficulties  are  already  experienced  in  the  staffing  of  the  department. 

The  electrical  engineer,  Mr.  L.  W.  Woodman,  reports  that  he  has  failed 
to  obtain  substitutes  for  an  engine  driver  and  a  boiler  attendant,  and  the 
two  drivers  are  now  doing  12  hours'  duty.  The  Council  have  left  the 
matter  in  the  hands  of  the  Chairman  of  the  Electricity  Committee  (Coun. 
Walmislcy)  and  Mr.  Woodman. 

East  Ham. — The  hirers  of  flame  arc  lamps  whose  contracts  are  in 
abeyance  owing  to  the  restricted  lighting  regidations  have  been  per- 
mitted to  use  their  lamps  during  the  Christmas  season  at  4d.  per 
lamp  per  hour  for  flame  arcs  and  3-Jd.  per  lamp  per  hour  for  single 
and  closed  lamps. 

Electricity  In  Mining.— At  the  recent  meeting  of  the  Daggafontein 
Mines  (Ltd.)  it  was  amiounced  that  the  directors  had  entered  into  a 
contract  with  the  Victoria  Falls  &  Transvaal  Power  Co.  for  the  supply 
of  electric  power,  the  conditions  of  the  agreement  being  similar  to 
those  made  by  Br;ikpan  and  Springs  mines. 

Increased  Chasres  for  Electrical  Energy.— Increases  are  being  made 
in  the  charges  for  electrical  energy  at  the  following  places  :— 

Dorking  Urban  Council  recently  received  from  Edniund^on's  Electricity 
Cor])0ration  a  request  for  their  sanction  to  a  continuation  of  the  increase 
of  10  per  cent,  in  the  charges  for  current  (already  in  operation)  and  also 
to  a  further  increase  of  10  per  cent.  The  Council  adopted  the  Finance 
Committee's  rocommondation  that  a  further  increase  of  5  per  cent,  for 
lighting  only  be  approved. 

Islington  Borough  Council  have  increased  the  charges  for  current  by 
10  per  cent.,  making  25  per  cent,  over  pre-war  prices. 

Paisley  Council  has  decided  to  increase  its  charges  for  electrical  energy 
by  id.  p3r  unit  for  lighting,  and  a  now  scale  for  power  has  also  been 
adopted. 

Linking-iip  in  Lancashire. — Th3  inter-borough  electricity  supply 
scheme  has  been  iiKuiguratcd  at  Accrington,  Haslingden  and  Raw- 
tenstall. 

Haslingden  has  hitherto  taken  all  current  from  Accrington,  but  owing 
to  the  increased  demand  for  power  at  Accrington  Haslingden  supply  is 
now  given  by  Rawtenstall.  In  case  of  emergency  Accrington  can  give 
a  supplementary  supply  to  Rawtenstall,  or  Rawtenstall  can  similrarly 
help  Accrington. 

Manchester.-— -At  last  week's  meeting  of  the  Electricity  Com- 
mittee it  was  reported  that  one  day  in  the  previous  week  over 
800,000  units  Were  consumed,  the  jjowcr  load  being  62  kw. 

'.Phis  is  a  record  for  the  undertaking.  It  is  estimated  that  for  the  cur- 
rent year  the  output  will  reach  183  million  units,  compared  with  114 
million  imits  two  years  ago.  A  member  of  the  Committee  .stated  that  if 
they  had  had  the  Barton  plant  at  their  disposal  many  now  industries 
would  have  been  permanently  establi.'ihed  within  the  city.  ,, 

Ripon.' — The  Council  have  ])ost|)Gncd  their  proposed  application 
for  It  provisional  eleclric  lighting  older. 

St.  Pancras  (London).— Owing  to  the  diffictdty  itt  getting  cables 
and  wires,  no  more  private  lighting  connections  are  to  be  made 
during  the  war,  and  until  the  new  ])lant  at  King's-road  station  is  hi 
oiicralion  only  ccrtaiii  n]iplieations  for  jjower  will  be  entertained. 

Tlie  electric  supply  depart ineiit  has  obtained  a  Government  permit  to 
obtain  materialH  fur  repairN,  &e.,  as  uiidnr  ; — 

Cojiper  materials  required  for  repairs  essential  to  maintain  the  existing 
plant  and  tlu^  siip]i!y  of  electricity  to  the  present  ((iiiHumers  on  condition 
that  c^Vi'ry  three  moiitin  delaili^d  let  urns  of  the  total  quantities  o(  various 
forms  of  materials  obtained  lienniiid'r  <luriiig  the  preceding  I  luce  months 
shall  bo  made  to  thw  Priority  Branch.  No  materials  olitaincd  uiuler  this 
permit  are  to  be  used  for  any  new  jiliint,  or  for  providing  electric  jiower 
to  new  customers  or  extending  sujiplies  to  old  ones. 

The  General  I'lirpiises  (^iminiltee  recommend  that  the  salary  of  Mr. 
T.  \V.  Merry,  su|)erinleiiil"iit  at  King's-road  station,  be  increased  from 
120S  to  £233  p  T  annum,  with  a  further  increase  a  year  h.uico  to  £260 
[sr  aiiiium, 

Southampton. — The  inainK  on  the  western  slioro  have  been  flooded 
tbrre  times  recently,  and  remedial  meastircs  arc  to  bo  taken,  at  a 
<oMl  of  £125. 

The  grcttlcht  ililTieulty  is  being  experienced  in  gelling  spare  parts  of 
machinery,  as  makers  are  not  allowed  to  put  spare  (HirlMin  hand  without 
a  sitvcial  iwrmil  from  the  (.juvurnment,     Recently  the  cloetrionl  engi- 
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li'^iM'  (Mr.  H.  F.  Street)  reports  (luvt  lie  wnntcd  I  in.  diamelcr  steel 
spindles  for  tho  eoal  conveyor,  at  a  cost  of  less  than  £20.  but  though  ho 
had  written  to  the  Ministry  of  Munitions  twice  for  a  permit  no  reply  had 
been  received.  That  was,  ho  thoiight,  due  to  pressure  of  work,  but  he 
asked  that  strong  official  representation  bj  made  to  the  Ministry  of  Muni- 
tions on  the  matter,  as  electric  supply  stations  are  furnishing  power  to 
large  numbers  of  factories,  and  tlu\v  sliould  bo  granted  equal  facilities  for 
getting  necessary  spare  parts  as  (lovonimciit  departments. 

A  satisfactory  increase  is  reported  in  the  load  on  the  station,  which  is 
now  closely  approximating  that  of  th'^  winter  before  the  war.  Addi- 
tional boiler  accommodation  will  be  required  before  or  at  the  time  the 
lighting  restrictions  are  withdrawn. 

Southend-on-Sea. — In  a  report  the  borough  electrical  engineer 
(Mr.  R.  Birkett)  states  that  the  capacity  of  the  existing  plant  at  the 
generating  station  and  in  the  battery  room  was  3,220  kw.,  and  that 
the  demand  upon  the  plant  would,  at  the  termination  of  the  war, 
amount  to  3.8tH>  kw. 

As  a  margin  of  500  kw.  will  be  necessary  as  a  stand-by,  Mr.  Birkett 
thinks  it  will  be  necessary  to  taka  into  consideration  at  an  early  date  the 
desirability  of  acquiring  two  750  kw.  steam  generators  which  could  be 
installed  in  the  existing  floor  space  available,  thus  avoiding  the  expense 
of  carrying  out  extensions  to  the  engine  room.  A  sub-committee  of  the 
Electric  Lighting  Committee  is  to  consider  the  matter. 

For  the  period  of  the  war  the  charge  for  power  to  factories,  &c.,  be- 
tween 6  p.m.  and  6  a.m.  will  bo  Id.  per  unit,  plus  10  per  cent. 

A  recommendation  by  the  Highways  and  Works  Committee  that 
notice  be  given  to  the  Southend  Gas  Co.  to  determine  the  existing  agree- 
ment for  pubUc  lighting  has  been  rejected  by  the  Council,  by  6  votes  to  16. 

Whitehaven.— It  is  proposed  to  increase  the  salary  of  the  acting 
electrical  engineer  to  £250  per  amium. 


TRACTION   NOTES. 


Edinburgh. — A  report  on  the  present  position  and  future  policy 
towards  the  tramways  has  been  drawn  up  by  the  town  clerk,  Sir 
Thos.  Hunter. 

The  raport  states  that  the  tramway  service  can  only  te  continued  at 
the  close  of  the  lea.so  in  two  ways  :  (1)  By  continuing  the  cable  sy.stem,  or 
(2)  by  installing  a  new  system  to  supersede  it.  If  the  latter  alternative 
be  adopted,  it  will  be  necessary  to  provide  200  tramcars  by  July  1,  1919. 
In  normal  times  this  would  have  been  difficult,  but  the  work  now  would 
have  to  be  done  to  a  greater  or  less  extent  (if  done  at  all)  under  war  con- 
ditions. Thj  Ministry  of  Munitions  had  placed  an  embargo  on  that  work 
and  the  experts  said  that  unbss  that  was  removed  by  July  ne.xt  the  new 
cars  could  not  be  provided  in  time.  There  were  other  questions,  including 
the  supply  of  electric  current  for  the  tramways.  The  new  electric  station 
at  Portobello  was  baing  proceeded  with  until  stopped  by  the  Minister  of 
Munitions,  but  the  present  contracts  form  only  one-fifth  of  the  scheme. 
In  the  circumstances,  could  it  be  regarded  as  likely  that  the  Corporation 
would  be  able  to  supply  current  for  thi  tramways  by  July,  1919  ? 

With  regard  to  the  continuance  of  the  cable  system  for  a  time.  Sir 
Thos.  Hunter  states  that,  even  it  the  Corporation  should  be  willing  to 
obtain  new  cable  cars,  the  same  reasons  made  it  impracticable  in  present 
circumstances.  The  only  courss  open  to  the  Corporation  was  to  purchase 
the  company's  cars.  There  was  no  provision  in  the  lease  for  the  disposal 
of  the  rolling  stock.  The  Corporation  were  not  bound  to  purchase  and 
the  tenants  were  not  bound  to  sell.  The  question  must  be  settled  by 
arbitration,  but  it  depended  also  on  the  considjration  whether  they  had 
an  alternative  open  to  them  by  which  they  could  be  ready  to  take  over 
the  service  on  July  1,  1010. 

L.C.C.  Tramway  Employees.— At  last  week's  Council  meeting  the 
Highways  Committee  reported  that  at  a  meeting  of  the  Electrical 
Conciliation  Board  on  Dec.  13  an  agreement  was  arrived  at  in  regard 
to  applications  for  increased  wages  by  employees  in  the  electrical 
section  of  the  tramways  department. 

Tho  following  incroa.ses  woro  agreed  upon  :  To  conduit  cleaners  and 
gangers  and  assistant  gangers  of  conduit  cleaners,  Jd.  per  hour;  to 
bricklayers,  Jd.  per  hour  (to  bo  regarded,  in  tho  advance  of  Jd.  obtained 
under  tho  agreement  of  Nov.  25,  1915,  as  war  wages).  Tho  Highways 
Committee  recommended  that  the  agreement  bo  accepted. 

The  Committee  also  recommended  tho  adoption  of  a  new  scale  of 
wages  for  a])iirenticc<3  and  youths  in  the  tramways  department  equivalent 
t()  an  increase  of  about  2s.  Gd.  a  week  to  apprentices  and  Jd.  an  hour  in 
the  ease  of  youths. 

Southampton. — Tlic  Tramways  Committee  has  increased  the  salary 
of  t'lc  niaiuigcr  (Mr.  W.  T.  Robson)  from  £400  to  £500  per  annum. 

Owing  to  the  lighting  restrictions  the  evening  tramway  service 
is  to  be  ( urtailed. 

Asa  result  of  tho  ticket  stocktaking  for  tho  past  year,  ticki'ts  of  tho 
fac'b  value  of  £108  are  unaccounted  for,  and  after  full  investigation  the 
tramway  manager  (Mr.  W.  T.  Robson)  thinks  that  tho  discropancy  is 
due  to  tho  transition  from  male  to  female  employes.  When  women 
conductora  wero  first  employed  in  August,  1015,  tho  ticket  otlicc  staff 
was  r[iplarod  by  girls.  Owing  Id  the  work  being  intricate,  and  in  many 
eases  far  beyond  the  understanding  of  the  women  conductors  tiikeu  on, 


mistakes  in  booking  were  extremely  frequent,  and  were  not  always 
detected  by  tho  inexperienced  ticket-room  staff. 

Mr.  Robson  states  that  girls  are  much  more  careless  about  losing 
tickets  than  th,  men  were,  although  this  fault  has  been  greatly  remedied 
of  late  by  adopting  stern  methods.  A  ticket  error  book  has  now  been 
adopted,  which  automatically  prevents  error  through  this  cause.  A 
great  number  of  tickets  were  used  in  the  woman's  training  room,  and  at 
one  time  a  largo  number  of  these  were  taken  from  stock  and  not  booked 
up.  There  is  now  a  double  check  on  these  tickets,  and  such  a  discre- 
pancy in  future  is  safeguarded  against.  The  fact  of  omitting  to  send  in 
tickets  at  the  proper  time  may  have  resulted  in  many  packs  being 
missing  during  the  stocktaking  in  April,  and  possibly  next  year  when 
stock  is  taken  a  large  number  of  the  tickets  short  may  be  found.  Mr. 
Robson  is  absolutely  satisfied  that  there  has  been  no  monetary  loss,  and 
that  the  shortage  is  purely  a  paper  one.  The  general  habit  of  th  girlse 
is  to  empty  their  bags  and  hand  in  everything  they  have  got  many  of 
thim  being  practically  incapable  of  working  out  their  waybills  abso- 
lutely correctly. 

Southend-on-Sea.- Application  has  been  made  to  the  Board  of 
Trade  for  permission  to  use  double-decked  tramcars  on  the  light 
railways. 

In  view  of  the  difficulty  of  securing  the  necessary  tyres,  steel  and  other 
material  required  for  maintaining  and  running  the  tramways,  the  elec- 
trical engineer  (Mr.  R.  Birkstt)  has  been  authorised  to  purchase  from 
time  to  time  any  material  requirsd,  provided  he  obtains  the  sanction  of 
the  chairman. 

Surbiton. — The  Council  have  decided  to  purchase  two  electrically- 
projiellcd  dust  vans  at  £2,050. 

For  tho  current  year  the  removal  of  house  refuse  in  the  district  will 
cost  £1,458,  anuicrease  of  nearly  £400  over  1914-15,  and  the  Council  were 
recommended  to  purchase  two  electrieally-propelled  dust  vans  at  £1,025 
each.  A  sum  of  £500  will  be  paid  at  once,  and  the  balance  by  instalments 
spread  over  three  years,  with  interest  at  6  per  cent,  per  annum.  With 
two  vehicles  and  five  fillers  the  whole  of  tho  house  refuse  in  the  district 
could  ba  collected  once  a  week,  and  after  the  vehicles  were  purchased  (at 
the  end  of  three  years)  the  cost  of  the  dust  collection  would  bo  about 
£530  per  annum  less  than  the  cost  of  doing  the  work  by  the  present 
system.  In  addition,  the  Council  would  have  purchased  the  two  vehicles 
outright,  and  would  have  a  depreciation  fund  at  the  bank  amounting  to 
nearly  £600. 

York. — The  Tramways  Committee  has  been  asked  by  the  Educa- 
tion Committee  to  establish  a  parcels  delivery  service  or  to  use  a 
motor  delivery  van  in  order  to  reduce  the  number  of  errand  boys 
engaged  in  "  blind  alley  "  occupations  ;  but  the  Tramways  Com- 
mittee is  unable  to  extend  the  existing  system  until  after  the  war. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Indian  Government  Telegraphs.— The  annual  report  of  the  Indian 
Posts  and  Telegraph  Department  for  1915-16  contains  the  foUowmg 
infoniatiom  : — 

Inland  telegrams  show  an  increase  over  the  preceding  yearof  1,158.289 
(about  8  per  cent.)  in  number,  and  Rs.  5,80.473  (about  6  per  cent.)  in 
value.  State  telegrams  decreased  1  per  cent.,  and  private  telegrams 
increased  7  per  cent.,  and  their  total  value  8  per  cent.  The  outbreak  of 
war  checked  the  normal  growth  of  this  traffic,  but  the  check  was  only 
temporary,  and  the  total  number  of  inland  private  telegrams  is  not 
appreciably  less  now  thn  it  would  have  been  in  ordinar\-  circumstances. 
Press  telegrams  increa.eed  4  per  cent.,  and  their  value  3  per  cent.,  partly 
due  to  the  war  and  partly  to  normal  expansion  of  newspaper  aoti\-ities. 

London  Telephone  Operators. — The  Assistant  Postmaster-General 
(Mr.  Pike  Pease)  recently  stated  that,  including  resignations  forthe 
purpose  of  marriage,  the  number  of  telephonists  in  London  who 
resigned  during  the  past  12monthswas661outof  a  total  of  over  4,000. 

Radiotelegraphy  in  BraziL — It  is  announced  that  radiotelegraphio 
communication  is  now  available  between  Manaos  and  Porto  Velho. 
There  are  700  miles  of  forest  intervening  which  precluded  the  erection 
of  wires. 

Reduction  of  Telegraph  Bates.— The  Great  Xorthem  Telegraph 
Co.  notilics  that  on  the  1st  prox.,  the  rate  for  telegrams  to  Iceland 
and  the  Faeroe  Islands  will  be  rcdviccd  to  4d.  and  3d.  per  word 
respectively. 
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i  MISCELLANEOUS  NOTES.  1 
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Birmingham  Chamber  of  Commerce. — Formal  iiosscssion  has  been 
taken  of  the-  block  of  liuildings  in  New-Street  which  will  form  tho 
new  premises  of  the  Chamber. 

Of  tho  £.50.000  api)caU'd  for  about  £30,000  has  been  obtained,  and  aa 
soon  as  circumstances  i>cnnit  arrangements  will  be  made  for  extending 
tho  work  of  the  (Chamber,  including  the  fonualion  of  a  commercial 
rcfcren'c  library. 
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Economies  in  Metals. — The  Miuister  of  Munitions  announces  that 
the  recently  appointed  Metals  and  Materials  Economy  Committee 
■which  is  presided  over  by  Mr.  C.  W.  Fielding,  will 

"Consider  and  suggest  the  action  necessary  to  secure  economies  in 
metals  and  materials  as  regards  their  use  in  munitions  of  war.  taking  into 
coasideration  matters  affecting  design,  methods  of  purchase,  stocks, 
import,  distribution  and  control ;  with  powers  to  take  such  evidence  as 
may  bo  necessary  both  from  the  Departments  of  the  Jlinistry  and  from 
manufacturers." 

Enemy  Firms  Wound  Up. — The  Board  of  Trade  has  ordered  the 
winding-up  of  391  businesses  controlled  by  alien  enemies. 

The  latest  list  includes  :  Motor  Car  Emporium  (Ltd.),  11,  Long-acre, 
London.  W.C.,  dealers  in  motor  cars  ;  Mechanical  &  General  Inventions 
Co.  (Ltd.),  11,  Long-acre,  London,  W.C.,  dealers  in  mechanical  and 
general  inventions  ;  Salsbury  Co.  (Ltd.),  11,  Long-acre,  IvOndon,  W.C., 
dealers  in  lamps  and  accessories  ;  H.  Traun  &  Sons,  25,  GosweU-rd., 
London,  E.C.,  manufacturers  of  ebonite  and  vulcanite  goods  ;  Massinga 
Synd.,  Ltd.,  701.  Salisbiuy  House,  London,  E.C.,  rubber  company. 
(Controller  :    .\.  B.  Lucas,  19,  Columan-st.,  London,  E.C.) 

Exports  to  the  Netherlands. — By  an  Order  in  Council  contained  in 
Tuesday's  "'  Gazette,"  the  exportation  to  the  Netherlands  is  pro- 
hibited of  all  articles  except  those  specified  below,  unless  the  articles 
are  consigned  to  the  Netherlands  Oversea  Trust  and  other  authorised 
persons. 

Exports  of  the  following  articles  are  permitted  without  restriction  : 
Printed  matter,  empty  receptacles  returned  to  the  Netherlands,  worn 
clothing  and  other  personal  effects,  live  animals  other  than  animals 
ordinarily  u.=ed  for  human  food,  sanitary  earthenware,  pottery  and 
common  earthenware,  books,  dolls  and  toys  (except  electric  torches), 
wooden  clock  cases,  slates  and  slate  pencils,  &c. 

German  Industrial  Council.— On  Oct.  25  last  it  was  decided  to 
form  the  Zeutral  Verbandes  Deutschcr  Industrieller,  in  order  to  take 
measures  to  organise  and  develop  German  industries  after  the  war. 
The  council  corusists  of  5-1  members. 

Municipal  Loans. — The  New  Municipal  Loans  Act,  authorises 
loi  al  authorities  to  raise  money  for  discharging  any  outstanding,  or 
for  replacing  any  sinking  fund  money  or  other  sums  which  may  be 
used  for  purposes  for  which  they  had  jjower  to  borrow,  or  for  raising 
any  further  sums  which  the  appropriate  Govemment  .Department 
may  authorise  ;   and  also  to  issue  bearer  bonds  in  neut.-al  countrii-s. 

The  now  powers,  which  arc  for  the  period  of  the  war  and  si.\-  months 
thereafter,  will  bo  useful  to  local  authorities  owning  electric  supply  works 
and  tramways,  &c.,  as  many  extension  schemes  are  being  hold  up  at 
present,  and  much  capital  will  be  required  for  these  undertakings.  The 
provisions  of  the  new  Act  may  also  be  applied  to  Urban  Councils  by  ()io 
ap]iropriatc  Govemment  Department. 

Sale  of  Cranes. — The  Minister  of  Munitions  has  issued  tin-  fol- 
lowing order  : 

No  person  shall  until  further  notice  sr  11  or  supply  any  crane,  whether 
Rleam,  electric,  hydraulic  or  hand-driven,  except  under  and  in  accordance 
with  the  terms  of  a  i*rrait  iseued  under  the  authority  of  the  Minister  of 
Munition)!, 


Note. — All  jjersons  shall  fortliwitli  send  in  (o  the  Diivi-tin-,  TM  4 
(Cranes),  Ministry  of  Munitions,  Armament  Buildmgs.  Whitehall-place, 
London,  S.W.,  returns  containing  full  particulars  of  all  cranes,  whether 
steam,  electric,  hydraulic  or  hancldriven,  in  their  possession,  or  imder 
their  control,  which  may  lie  for  >ali'. 

All  applications  for  a  pcrniit  in  connection  with  the  above  order  should 
bo  addressed  to  the  Din  cfor,  T.\l  -I  fC'ranes),  Ministry  of  Mimitions,  at 
the  address  given,  giving  full  particulars  of  the  crane,  maker's  name,  and 
number  of  machine,  name  and  address  of  intending  purchaser,  price  to 
bo  paid  and  the  purpose  for  which  the  crane  is  required.  ' 

"  Syren  and  Shipping  "  International  Mercantile  Diary,  1917.— We 

have  received  a  copy  of  this  book,  which  contains  many  tables  and 
much  useful  information  for  those  engaged  in  trade  and  commerce. 

A  special  feature  is  the  foreign  exchange  tables  arranged  so  as  to 
enable  any  sum  to  bo  converted,  at  any  rate  of  exchange,  to  or  from 
sterling.  There  is  also  a  large  collection  of  tables  for  couvertmg  British 
into  foreign  weights  and  measures.  The  whole  of  the  tables  are  in  the 
decimal  sj'stem,  and  the  publishers  (iSyren  and  Shipping  (Ltd.),  91  and 
93,  Leadenhall-street,  London,  E.C.)  claim  that  it  is  an  "illuminating 
proof  of  how  easily  the  decimal  system  can  be  adapted  to  the  pi'escnt 
British  systems  of  cun'enoy  and  weights  and  measures."  The  Diary  also 
gives  geographical,  vital,  industrial  and  other  statistics  of  the  United 
Kingdom,  the  British  Colonies  and  foreign  countries,  iSro.  The  published 
price  is  5s.  net. 

Training  of  Disabled  Soldiers.— A  school  for  training  disabled 
soldiers  has  lieen  established  by  the  Newcastle-on-Tyne  Electric 
Sujjplj'  Co.  with  the  active  support  of  the  Institution  of  Electrical 
Engineers.  The  school  is  at  the  Wallsend  station  of  the  company. 
Theoretical  and  practical  training  is  being  given  in  the  control  of 
switchbcards,  after  which  it  is  hojied  to  find  permanent  cmplojTnent 
for  a  number  of  men.  The  period  of  tuition  is  four  hours  a  day  for 
six  weeks.  The  men  are  to  be  under  35,  and  have  fairly  good  use  of 
their  limbs,  although  the  loss  of  an  arm  or  a  leg  is  not  an  obstacle 
to  their  employanent.  During  the  tuition  period  the  men  are  being 
paid  25s.  a  week,  and  will  subsequently  earn  30s.,  with  8s.  6d.  war 
bonus.  At  the  end  of  another  fortnight,  when  the  men  now  in 
training  have  received  six  weeks'  tuition,  there  will  be  vacancies  for 
a  fresh  contingent. 

Tribunal  Cases. — At  Hull  Tribunal  last  week  it  was  stated  that 
tramway  motormen  were  in  a  certified  trade,  but  not  necessarily 
exempt  from  military  service.  A  motorman  made  a  claim  for  exemp- 
tion as  in  a  certified  occupation,  but  his  claim  was  disallowed. 

Before  the  Plymouth  Panel  of  Devon  County  Appt^al  Tribunal  last 
week  the  directors  of  the  Dawlish  Electric  Light  Co.  appealed  for  the 
further  exemption  of  their  engincn'-managcr  and  secretary,  Mr.  Chas.  C 
Hodges  (30),  who  had  previously  been  given  until  Nov.  30.  The  military 
opposed  on  the  ground  that  the  man  could  be  sjiared.  Dr.  C.  N.  Lovely 
(dirOctor)  said  every  effort  ha<l  bocn  made  to  obtain  a  sidistitute  without 
success,  and  Mr.  Hodges  was  the  oidy  comp.iteut  man  they  had.  If  ho 
were  taken  they  would  be  bound  to  shut  down. 

The  military  representative  said  there  should  be  men  disabled  from  the 
army  available  for  such  a  post.  Conditional  exemption  until  May  1  was 
granted,  leaving  the  qu?.stion  of  substitution  to  the  military. 

At  (Jlasgow  an  electrician  in  a  theatre  was  granted  exemption  con- 
ditionally  tin  liis  undertaking  work  of  nutional  imjiiirlaju'c. 


TENDERS    INVITED. 


Telegraph  and  Telephone  Material. 

'J'endcri  are  invited  by  ./lui.  10,  1917,  for  the  i;upply  and  de- 
livery to  the  Po.stmastek-Gi;nekal'h  Dki'aktment,  State  of 
VVehtf.kn  AfsTKAMA,  of  telephone  iniitrumentH  and  jiartu 
(VV.  A.  Kchedulu  No.  4'J7).  Tender  formn,  Hpecificalion,  &o., 
can  Im!  oliluined  at  the  Commonwealth  OfTiccH,  72,  Victoria- 
Btrecl.S.VV. 

The  Di'puly  I'obtJuaNtcr-Genonil,  I'l^rth  (WcKtoni  Au.stridia), 
iilm>  required  teiiden)  by  3  p.m.  Jan.  10  for  vurioUM  Telepliou" 
Nwitdiboiird  I'arlH  (Hchedulo  Ci'M  W.A.)  for  the  .Aistuaiian 
CoM.Mo.NWKAi.Tri,  I'oiitmaiter-General'M  Depl.  S|Mcili(alioii, 
Ac.,  from  the  Deputy  IVdmrviler  Geiii'ral,  IVrlli,  VVesUrn 
AnstrulM. 

Electric  Light  Wire. 

The  VlfTniirAV  f{ATi,WAY  f 'omMIHhiom;tim,  Mellioiimr.  retpiire 
tenderM  by  II  n  tti.,  I'eb.  7.  lor  Hlipply  of  v.  r.  i:ierliir  I.iglil 
Wire  (p,  d.  j  |Kr  <enl,).  PnrtienlarH  from  the  Conlrftctorii' 
ItiHiin.  Vieloriiin  Itiiilwuy  Cumniis«iuiiiT«'  OIlifcH,  Hiionew'-bt., 
Melbournr, 


Turbo-Alternators,  Condensing  Plant,  Motor-Generator,  Motors,  &c. 

Wfst  .11  am  CouMcil  iinile  teudei's  liy  10  a.ni.  .Ian.  11  for  a, 
Water-tube  Boiler  and  a  3,000  kw.  Turbo-altcrjmtor.  .Spccitiea- 
tion  from  the  engineer  and  nuuuig.T,  Mr.  J.  VV.  Beanchamp,  84, 
Honiford  road,  Str'atfor'd,  K. 

DumiAN  Corporation  want  lenders  by  11  a.m.  Jan.  3  for  a 
3,00tl  kw.  iStcam  Turbo-alternator  and  Ccmdensuig  Plant, 
tjjjccidcation  (No.  S.238)  fi'om  Borough  Kleclrical  Enguiccr. 

Ml'.l.liol'UNK  (V'ii(oria)  Couiu'il  i'('i|ijiri'  lenders  by  nooii, 
March  .'■>.  for  supply  of  Ji  7,:)0II  k.v.n.  'riirlio  iilleinalor.  iSpeci- 
lication  fi-om  the  Town  Clerk. 

Cai'H  T(jwn  (.S.  Africa)  Corjioration  recpiiix-  lenders  by  noon 
Jim.  5  for  HUi)i)ly  of  I'llectrie  Motors  ami  .Starting  Panels. 
.Sjjecilicalion,  ikc,  from  the  lOlectricily  Depailment. 

The  ,'\lsrHAI.IAN  Commumwkai.tu  Navv  I)ki>ahtmknt,  Mol- 

lioui'iie  (N'icloria).  ie(|uin'  leiuleis  by  noon  .Ian.  31  foi'  supply 

of  Dv'.iMiiiH,  Swili'hboaids.  M.ilorM.  iialancer.s  and  < 'oulnil  (.'ear 

for  l''llndi-rs  Naval  Mase.     SpiMilicnt ions  from  Diii'clor  of  Nav\' 

«.       Cnntraids,  Melbourne,  and  the  Naval  StalT  tlflicoH,  Brisbane, 

'^i    (Sydney.  Hiikenhead  (S.  Auslralia),  l''jeman(le  and  Hobart. 
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Tower  Wagon. 

VViOAN  Tramways  C'omuiittce  i'0(|iiiio  teiuli'i-.s  l),v  noon  Jan.  8 
for  the  supply  of  a  30  H. p.  Motor  Tower  Wagon.     I'urtirulars 
from  tlie  General  Manager. 
Meters,  M.  D.  Indicators,  &c. 

Sydney  (N.S.W.)  Council  require  tenders  by  3  p.m.  Feb.  19 
for  supply  of  meters,  maximum  demand  indicators  and  feeder 
regulators.     Specitications,    &[•.,    from    the    Electric,    Lightinf 
Dcpt.,  Town  Hall,  Sydney. 
Electric  Crane  and  Coal  Transporter  Plant. 

The  N.S.W.  Railway  and  Tramway  Department  require 
fenders  by  Jan.  3  for  a  50-ton  Electric  Overhead  Travelling 
Crane  for  Zarra-street  jwwer  house,  Newcastle  (N.S.W.). 
yijceitication  (No.  •174)  from  the  Electrical  Engineer,  61,  Hmiter- 
street,  Sydneji'. 

I 


TENDERS  RECEIVED  AND  ACCEPTED 


Southampton.— The  Council  has  placed  an  order  with  the  Chain 
I'.elt  Co.  for  an  elevator  for  a  new  coal  bunker,  at  £78. 

SiRBiTON.— The  Urban  Council  have  placed  an  order  with  Edi.son 
A' .  uraulators  (Ltd.)  for  the  supi)l\  of  two  electrically  propelled  dust 
\.ni>.  at  £2,050. 

Bradford. — The  following  tenders  have  been  accepted  : — 

Hadfield's  (Ltd.),  12  sets  of  manganese  steel  points,  £588:  Brush 
Electrical  EngineenngCo.,  one  50  k.v.a.  and  two  300  k.v.a.  transformers; 
Ferranti  Limited,  one  50  k.v.a.  and  two  300  k.v.a.  transfoimei?. 

Wolverhampton.— The  Electricity  Committee  has  accepted  the 
tender  of  the  British  Thomson-Houston  Co.  for  a  turbine-driven 
boiler  feed  pump  at  £421  and  that  of  Rausome,  Sims  &  Jeilcries,  at 
i&iO,  for  a  2J-ton  Orwell  Electric  lorrj-. 

Ill 


Newport  (Mon.)— The  CouncU  has  placed  an  order  witli  the 
British  Westuighouse  Ele<^tric  &  Mfg.  Co.  for  converting  plant  iind 
accessories  at  £1,615,  and  that  of  the  Britisli  Thomson-Houston  Co. 
for  switchgear  at  £279.  8s. 

Accrington.— The  Council  have  accejited  the  tender  of  W  T 
Glover  &  Co.  for  220  yds.  of  7/20  S.W.G.  cable. 

Commonwealth  Contracts.— The  following  tenders  have  been 
accepted  by  the  Australian  Government  Departments  :— 

Postmastcr-OencrnVs  DepL,  Adelaidc.-V^'es,tevn  Electric  Co  1000 
microphnnr  mnutlipicf.,  3Jd.  each;  India  Rubber  Gutta  Percha  &, 
Telegraph  \\u,lvs  (  c,..  iioo  l,;,ttcrv  boxes.  2s.  4d   each 

PoMn,„s,.r4:.n.rnl.  li.iJ..  Perth.  (W. A.).- .J.  R.  W.  Gardam,  l,9-t9  ft. 
telephone  cable,  J..'.4.)0  ppi-  mile  ;  British  Insulated  &  Helsbv  Cables 
7,015  ft.  telephone  cable  £3,000  per  mile,  ti72  ft.  ditto  fl,885per  mile' 
2,470  ft.  ditto  £1,420  per  mile,  1,233  ft.  ditto  £970  per  mile,  3.200  ft! 
(litt.j  0)45  |»T  mile,  000  ft.  ditto  £.505  per  mile,  1,320  ft.  ditto  £225  per 
mile,  2,(>40  It.  ditto  £180  per  milr,  22  Mor.^e  soiuulers  19s.  4d.  each  ■ 
Autunuil  irT.-K  phone  (Australia)  (  Ltd.).  '.Mi  terminal  blocks,  12s.  6d  each  • 
E.  A.  .Maeliin  &  Co.  (I'py.),  25  telegraph  switches,  17s.  3d.  each  ;  Diamond 
Em;iiic<Min-  &  Tradmg  Pjn/.,  2,000  dry  cells  3s.  7d.  each,  300  ditto  2s 
each,  5(10  ditto  l.s.  4d.  eacli,  200  ditto  Is.  5d.  each  ;  W.  T.  Henley's  Tele- 
graph Works  Co.,  3  milts  tinned  h.d.  copper  wire,  £34  per  mile  ;  Alcock 
&  Co.  (Pty,),  12  lb.  copper  wiresilk  covered  4s,  6d.  per  lb.,  4  lb  ditto  5s 
per  lb.,  10  lb.  ditto  .5s.  6d.  per  lb.,  3  lb.  ditto  6s.  iier  lb..  3  lb  ditto  6<i  6d 
per  lb.,  3  lb.  ditto  12s.  per  lb..  2  ]b.  ditto  15s.  6d.  per  lb.,  5  lb.  enamelled 
copper  wire  2.s.  6d.  per  lb.,  1  lb.  ditto  2.?.  9d..  per  lb.,  4  lb.  ditto  3s  per 
lb..  61b.  ditto  3s.  3d.  jier  lb.,  3  lb.  ditto  3s.  6d.  per  lb.,  4  lb.  ditto  .3s  9d 
per  lb.,  2  lb.  ditto  5.s.  per  lb.,  10  lb.  ditto  12s.  per  lb.,  2i  miles  rubber 
insulated  tmiied  annealed  copper  wire  £13.  Us.  per  mile. 

Common u-eaHfi  liailmii/s.^  A.  H.  McDonald  &  Co.,  25  kw.  generating 
setforDarwin.Jetfy,  £973:  British InsuIated&Helsby  Cables,  1,200  yds 
stranded  copper  eaVdc  for  Port  Danvin,  £180, 

Victorian  HaiUran-:.  J/r?6oMr«c.— Electrolytic  Refining  &  Smelting  Co 
sulph.  of  copper.  £50  jjcr  ton  ;   India  Rubber,  Gutta  Percha  &  Telegraph 
Works  Co.,  battery  zincs  (4  |b.),  4s.  4.U1,  each  :  Edison  Swan  Electric  Co 
fibre  conduit  for  Jolimrint  ear  shed,  £3,  12s.  2d.  per  100  ft.  '' 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTg. 

Cardiff.— At  the  last  meeting  of  the  Electric  Lighting  and  Tram- 
ways Committee  the  City  Treasurer  presented  reports  on  the  year's 
vnikmg  of  the  electric  supjily  and  tramway  undertakings  for  the 

ear  ended  March  31. 

'Ill'-  electricity  department's  accounts  showed  gross  canital  expendi- 
ure  £305,775  (increase  £7.58.5),  of  which  £160,466  is'  outstanding, 
tovenue  was  £67,842  (an  increase  of  £5,497  over  the  previous  vear),  an°d 
working  expenses  were  £.38,931  (increa.sc  £1,368),  leavinic  "ro.ss  profit 
28,911  (increase  £4,129). 

The  capital  expenditure  on  the  tramways  amounts  to  £813,&49,  of 
hieh  £445,296  is  outstanding.  Revenue  was  £167,793  (increa.se 
''.111),  and  after  providing  for  working  e.xpense.s,  £5,326  for  employes 

I  military  service,   and  capital  charges,   therfi  was  a  net  surplus"  of 

0,524,  of  which  £6,916  has  been  placed  to  depreciation, 

Dover.— At  March  31  the  gross  capital  exiienditurc  of  the  electric 
ipiily  department  was  £192,184  (increase  £277),  of  which  £130,280 

outstanding. 

Revenue  was  £23,586,  working  expenses  were  £13,.572,  and  gross  profit 
as  £10,013,  Interest  required  £7,593  and  sinking  fund  £4  174  The 
>t  deficit  (£1,754)  is  being  mot  from  the  lialaii,.-  cf  C:!,oso  In.,,, -lit 
Tward.     Revenue  iier  unit  (from  all  .sourcr>)  ,,\,m:,l'.-,I  :;  (ill, I    (,,    ,,  ,^-,i 

U<"i.  ill  previous  year),  and  total  eo.sts  (olli.,,  Il,;,,,  inhi.xl  .,,,  ,1  ,,,,1 

md)  were  2  07.1.  (X-IM.).      Uiiit.s  n,.„.,|;,l,.,l   „,.|„   I,8(j8„532  and   sold 

n '!.'"'■     'J'''"''"'''i'"''i'<''»"i"'l""i''i"l»  '    l>;:!Uv.  a.c.  and3.50kw.<l.e. 

Dublin.  -The  aee.mnts  of  the  elci  (iiri(\  di  partmeiit  for  the  vear 
idcd  i\!arch  31  show  total  capital  expenditure  £857,350  (increase 

Roveiuio  was  £124,883  (iucreaso  .£19,443),  workimj  oxpeu.sos  wcie 
0,461  (compared  with  £50,444  in  pravious  year),  and  after  providin;;  for 
Pital  charges,  &c.,  the  total  surplus  carried  forward  is  £16,443  Total 
St  jwr  unit  sold  was  2-69d.  (against  2-62d.),  and  average  price  obtaiiieil 
i-s  --.sOd,  (2..56d.).  Units  sold  were  10,338,324  (9,519,545)  Total 
i.\imum  supply  demanded  was  7,228  kw.  (7,486  kw.J. 
Edinburgh.— The  accmnts  of  the  electric  lighting  undertaking  for 
u  year  ended  May  15  show  gros.s  cajiital  exiienditurc  £1,104.054 
icrease  £19,487),  of  which  £001,812  has  been  repaid. 
R«vo„„c  was  £139,136,  and  working  and  general  expeu.ses  (including 
(»z  paid  to  employes  on  active  service  and  their  dependents)  were 
V"/.  leaving  gross  profit  £59.659,  to  which  was  added  £8,075  taken 
■m  reserve  to  make  up  the  £67,735  required  to  provide  for  int.nst 
o.*»7),  inetftlment  toward*  liquidation  of  debt  (£4.5,.596)  and  imonw 


tax    (£3,791).         Units    generated    were    21,253,313    (compared    with 
21,656,606),  and  sold  17,373,558  (17,875,406). 

Greenock.— There  was  a  good  attendance  of  members  at  the  last 
meeting  of  the  Greenock  Electrical  Society  to  hear  Mr.  James 
Niehol's  Paper  on  "  The  Art  of  Wiring." 

Mr.  Nichol  compared  the  different  forms  of  wiring,  and  recommended 
steel  tubing  for  ordinary  work,  but  wood  casing  whore  ornamentation  was 
desired.  The  wood  casing  would  bo  stained  or  painted  to  suit  the  general 
scheme  of  decoration  in  the  apartment.  Many  interesting  points  in  con- 
nection with  the  details  of  electric  wiring  were  discussed.  "  The  Paperwas 
illustrated  by  lantern  diagrams,  and  17  inenibers  took  part  in  the  debate. 

Hull. — The  gross  capital  expenditure  of  the  trannvavs  department 
at  March  31  was  £623,402.  Suikuig  funds  amount  to'  £183,623  and 
reserve  fund  to  £141,985 

Revenue  was  £162,926  and  workmg  expenses  were  £117,429  including 
£8,759  to  employees  on  active  service,  interest  required  £17,678,  sinkmg 
fj^id  £10,203,  loans  redemption  £4,894,  contribution  for  street  widening 
£3,117,  .and  income  tax  £1.914,  and  the  balance  carried  to  appropriation 
acoomit  was  £12,469,  of  which  £10,000  is  i-oserved  for  relief  of  rates  and 
£2,469  for  reserve.  53,734,387  passengers  were  carried,  4,072,342  car- 
milesrim  and  the  units  used  were  5,653,834  or  1-39  per  car  mile. 

Paisley.— The  accounts  of  the  electricity  department  for  the  year 
ended  May  15  show  gross  capital  expenditure  £231,634  (increase 
£14,831),  of  which  £181,4,54  is  outstanding. 

Rovonuo  was  £31,348,  and  working  expenses  wore  £19,125,  leaving 
gross  profit  £12,223  :  loan  cliar.L^es  wei-e  £1 1,840,  interest  on  bank  ovor° 
drafts  amounted  to  iUU),  and  the  siiiplus  for  the  vear  was  £337,  Units 
generated  wore  5,406,279  (compared  with  4,660,459  in  previous  \ear  and 
sold  4,,504,593  (4,036,611).  Total  maximum  supply  demanded  was 
2,302  kw,  (2,698  kw.). 


COMPANIES'  MEETINGS  AND   REPORTS. 

ADELAIDE  ELECTRIC  SUPPLY  CO.  (LTD.)— At  tlio  o.xtraoidinarv 
mcetini,'  last  we.-k  the  cli::iriii.in  (.\b.  .1.  B.  Biaithw.iitc)  .ixplained  that 
th3  annual  general  meeting  was  usuallv  held  in  Doecmber.  but  owin^  to 
the  sinking  of  R.M.S.  "  Arabia."  the  audited  accounts  from  Adelaidirfor 
the  past  financial  year  had  been  lost.  Thev  could,  however,  safelv 
recommend  payment  of  the  usual  dividend  aiid  bonus  on  the  ordinarV 
shares.  Duplicate  copies  of  the  audited  accounts  weri'  now  on  the  way 
home  from  Adelaide.  A  resolution  approving  of  the  final  oi<limiry 
dividend  and  bonus,  namely,  5  iiir  cent,  (making  10  per  cent,  for  the 
year)  and  a  2  p?r  cent,  bonus  (both  tax  free)  was  unanimouslv  agreed  to. 
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BRITISH  COLUMBIA  ELECTRIC  RAILWAY  CO.  (LTD.',— At  the  nieotiug 
on  Friday  the  statement  of  ths  chairman  (Mr.  Horne-Payne)  gave 
reasons  for  the  fall  in  the  income  (from  £370,000  to  £258,000)  and  the 
increase  in  the  ?xpenses.  Thjrehad  beenareduetionof  30p.=r  cent,  in  the 
population  of  the  district  served  by  the  company,  and  they  had  had 
severe  and  unfair  competition  from  jitney  ears.  On  th.>  other  hand,  the 
cost  of  labour  and  all  materials  had  greatly  increased.  From  its  geo- 
graphical position,  British  Columbia  had  experienced  a  more  severe 
set-back  from  the  war  anl  less  benefit  from  war  trade  than  any  other 
provinc?  of  Canada,  the  mining  industry  alone  ha  vingderived  substantial 
benefit,  while  such  important  industries  as  the  shipping  trade  and  the 
lumber  trade  had  been  practically  paralysed.  However,  during  the  last 
sis  months  those  trades  and  commercial  and  industrial  conditions 
generally  had  been  steadily  improving. "  The  Provincial  Government 
were  assisting  the  development  of  the  shipbuilding  industrj',  and  there 
Beemel  no  reas<m  why  Vancouver  and  A'ictoiia  should  not  successfully 
rival  Seattle  and  San  Francisco  in  shipbuilding.  There  was  an  increasing 
e.xport  trade  with  Russia  and  the  East,  particularly  in  munitions,  railway 
materials,  &c.,  and  it  was  b  slieved  that  aft^r  the  war  the  exchange  of 
commodities  with  Russia  across  the  Pacific  would  be  permanent  by  estab- 
lished. The  worst  times  were  experienced  towards  the  end  of  last  year, 
and  from  now  on  they  should  sea  continued  improvement. 

CORDOBA  LIGHT,  POWER  &  TRACTION  CO.  (LTD.)— The  chairman 
(Mr.  Geo.  A.  Touche.  JI.P.)  stated  at  the  meetmg  last  week  that  their 
main  sources  of  power  were  the  hydraulic  stations  and  they  had  a  reserve 
steam  plant  in  the  City  of  Cordoba.  It  was  the  irony  of  fate  that,  in  a 
year  when,  owing  to  shipping  diflficultics,  the  price  of  fuel  was  disastrous, 
"they  should  o.vperience  a  drought  such  as  had  not  been  known  for  21 
years.  Ordinarily  they  only  used  their  reserve  steam  station  as  a  stand- 
by, but  last  year  they  had  had  to  generate  a  large  proportion  of  the 
onergy  for  the  tramways  and  for  public  and  private  supply  by  means  of 
steam.  Prices  of  fuel  and  freights  were  higher  than  they  had  ever  been. 
In  the  six  months  to  St  pt.  30  last  the  operation  of  their  steam  station 
cost  about  £23,000.  against  £.540  in  the  corrcspondmg  six  months  of 
1915,  and  of  that  £23,000  no  less  than  £20,400  was  the  cost  of  fuel  alone. 
Notwithstanding  the  bad  times  in  South  America  the  gross  receipts  were 
not  only  maintained,  but  increased  ;  they  amounted  to  £162,460  and 
constituted  a  record,  comparing  with  £1.57,590  in  1915  and  £160,420  in 
1914.  The  expcn-sos  were  £100,5.39.  against  £74.270  in  1915,  an  ncroafo 
of  £26,269  ;  the  net  receipts  were  £61,921,  compared  with  £83,320,  a 
decline  of  £21,399.  Tho  gro«s  receipts  of  the  Light  and  Power  Co.  by 
itself  were  £90,577  (against  £8S..550)  and  the  expenses  £.55,633  (igains  t 
£30,906),  an  increase  of  £24,727,  the  net  receipts  being £34.944,  (against 
£57,044),  a  dechno  of  £22,700.  The  number  of  customers  for  light  and 
power  at  the  end  of  September  last  .showed  an  increase  of  7-38  per  cent. 
over  those  of  1915;  th'  number  of  lamps  connected  was  gn-ater  by  nearly 
6  per  cent.  The  number  of  units  of  current  sold  was  almost  identical 
with  thcnumber  sold  in  tho  previous  year,  but  the  income  per  unit  was 
2)  jxrr  cent,  greater.  On  account  of  the  steam  operation,  the  cost  per 
unit  Bold  was  nearly  81  per  cent.  more.  The  gro.ss  receipts  of  tho  tram- 
ways were  £71,883  (against  £69.040).  increase  of  £2,843  ;  cx-pcnses  were  , 
£44.!Kl6,  (against  £43,3(X))  but  tho  ratio  of  expenses  togro.ss  receipts  was 
62-47  IXT  cent,  (against  62-8  [K-r  cent.).  The  net  receipts  were  £26,977, 
Bgiiinsl  £2.5.6Hf),  an  increase  of  £1,297.  But  for  the  additional  abnonnal 
o;>cratinK  exiM^nses  of  the  lighting  and  pf)wer  business,  the  profit  would  be 
about  £23,(KX),  or  £5.(100  more  than  would  sullico  to  pay  the  f\ill  dividend 
on  the  pr«feifnce  shartM  for  the  year.  As  it  was.  there  was  a  small  loss 
of  £2.30.  after  meet  ing  all  fixed  charges,  including  debenture  stock  interest 
.and  Hinking  fund,  &c.  The  directors  had  no  allemative  but  to  defer 
payment  of  the  profercnce  divirlend.  The  outlook  with  regard  to  the 
fuel  Hjtuation  wa»  still  too  serious  to  enabli'  them,  with  any  prudmce, 
to  distribute  tho  accumulations  at  the  cri'dit  of  profit  and  loss.  Tho 
conditions  last  year  were  unprecendeted,  and  they  tnisted  they  might 
never  pcur.  Th'v  hoped  for  Ijotter  thinu's  this  year,  but  some  use  of 
th'-  slearn  power  station  :\:\-  im-vitalilc. 

C08TA  RICA  ELECTRIC  LIGHT  «c  TRACTION  CO.  (LTD.)— I'or  the  year 
cinded  .June  .TO  tho  not  earnings  in  Costa  Rica,  after  charging  all  expenses 
incurred,  amount  to  £19,210  10s.  7<1.,  as  compared  with  £21,062  5s.  3d. 
(or  the  previous  year.  .  The  net  surplus  profit  for  the  year  is  £2,790  8».'  Id. 
and  the  directom  pro|)OMe  to  carry  lliis  amount  to  the  credit  of  "  Discount 
ond  Oiinmisxirin  on  Dobenturo  Issue  "  account.  In  common  with  other 
rountri-n,  CoKta  Rira  in  suffering  severely  from  tho  Kuro]H!an  War  and 
the  buninewi  has  continued  to  be  prejudicially  affected  by  the  interrup- 
tion n(  ix|«irls.  Ac,  Owing  to  illhenltli  the  general  manager  in  Costa 
Itiea  (Mr.  W.  N.  Ifrnndl  rralgned  his  prmilioii  in  .July  last  and  the  ehiuf 
engtnojr  (Mr.  T.  K.  Zink)  Hureeoled  hini. 


Secretary  and  solicitor,  .1.   Smyth,  Public  Hall,  Woking.     Keg.oflico, 
Re  ading-road,  Basingstoke. 

MIDLAND  DYNAMO  &  MOTOR  REPAIRS  (LTD.)  ( 145,468.  )-R«g. 
Dec.  5,  capital  £2,000  in  £1  shanjs,  to  carry  on -the  business  of  elec- 
ttieians,  electrical,  mechanical,  telephone,  motor  and  general  engineers, 
rapairers  of  and  dealers  in  electrical  apparatus,  aeroplanes,  airships,  &c. 
Private  company.  First  directors  are  B.  Gill  and  G.  Ward.  Secretarj', 
P.  Haynes,  Sa,  Pocklington-walk,  Leicester. 

MIDLAND  ELECTRIC  CO.  (SOUTHPORT)  (LTD.)  (145,444.)- Reg. 
Dec.  3,  capital  £1,000  in  £1  shares,  to  take  over  the  business  carried  on  at 
Southport  by  T.  E.  K.  Greenhalgh,  as  the  Midland  Electrical.  Gas  & 
IncandescentCo.    Private  company.    Reg.  office,  16a,  Hill-st.,   Southport. 

NEW  SHIPSTON  LIGHTING  CO.  (LTD.)  (145,577)— Reg.  Dec.  19, 
capital  £5,000  in  £1  shares,  to  take  over  the  business  of  electricity  supply 
works,  &c.,  carried  on  by  the  Shipston  Electrical  Co.  (Ltd.).  Private 
company.  First  directors  are  W.  D.  Akeis,  J.  W,  Hence,  H.  Holtom, 
J.  R.  King,  C.  Stein,  G.  Turner  and  A.  H.  Jarrett. 

T.  W.  PEARSON  (LTD.)  (145,385.)— Reg.  Nov.  24,  capital  £3,000  in 
£1  shares,  to  adopt  an  agreement  with  A.  E.  Pearson,  trading  as  T.  W. 
Pearson,  and  to  carry  on  the  business  of  manufacturers,  melters,  and 
rollers  of  or  dealers  in  steel,  engineers,  manufacturers  of  files,  tools, 
machinery,  electric  or  other  plant,  &e.  Private  company.  A.  E. 
Pearson  is  permanent  governing  director,  subject  to  holding  one-half 
of  issued  or  allotted  shares.     Secretary,  G.  S.  Rich. 

T.  P.  POLLITT  &  CO.  (LTD.)— (145,566)  Reg.  Dec.  18,  capital  £1,000, 
in  £1  shares,  to  take  over  the  business  of  electrical,  mechanical  and 
general  engineers,  contractors,  &c.,  carried  on  as  Pollitt  &  Co.  Private 
company.  First  directors  are  T.  P.  Pollitt  and  Mrs.  M.  Pollitt,  ,  Reg. 
office  :    Fish  Dock-road,  Grimsby. 

REUTERS  (1916)  (LTD.)  (145,416).  Reg.  Dec.  11,  capital  £200.000 
in  £1  shares,  to  t.akeovcr  the  telegraphic  busine.ss  heretofore  carried  on 
by  Reuters  Telegram  C".  I  Ltd. ).  to  carry  on  and  extend  same,  to  obtain 
and  supply  wireless,  t'l'jr  lyln'  ,  ti'lephonic  and. other  news  and  intelli- 
gence, to  carry  on  bu-n  --  i  i.iv.itisement  contractors  and  agents,  to 
construct,  purchase,  liiii-  "i  uili.-m  j.^o  acquire  and  work  wireless  installa- 
tions, te|i-i,'ra]ili-;  and  fvk-pliones.  &c.  Private  company.  First  directois  i 
are  tho  linn.  Mark  K.  Niipief  (chainnan),  the  Hon.  Edmund  Parker, 
Geo.  t!rinni<ll-Mi|ni'.  Gerald  W.  Williams,  Roderick  Jones  and  John] 
Buohan.     Reg.  offices  24.  Old  .lewiy.  K.C. 

MORTGAGES  AND  CHARGES. 

ELECTRICAL  CONTRACTS  &  MAINTENANCE  CO.  (LTD.)— Particulars! 
of  £1,000  deliontures,  croated  Dec.  5,  1916,  have  been  filed,  whole  amount| 
Ix^ing  now  issued.  Pnqieity  chai-ged :  Company's  undertaking  and| 
property,  prvsent  and  futini>.     No  trustees. 

ENGINEERING  &  ARC  LAMPS  (LTD.) — Memorandum  of  satisfaction! 
to  extent  of  £.500  on  Dec.  9,  1916,  of  debentures  (dated  May26,  lOUif 
seeming  £6,000,  has  been  filed. 

VENNER  TIME  SWITCHES  (LTD.)— Memorandum  of  satisfaction  tcl 
further  extent  of  £.500  on  Oct.  19,  1916,  of  debts  dated  July  10,  19111 
seourmg  £5,000,  has  been  filed.     (Amount  outstanding  £2,4,50.) 


NEW  COMPANIES.  MORTGAGES  &  CHARGES. 

NEW  COMPANIES. 

ELECTRIC  8T0REB  (HOTTINOHAM)  (LTD.)  ( 11/5.r.5/>).— Reg.  Dee.  10. 
enpiial  i:.-,.ikki  ,„  i|  „1„„,.„,  t,,  „.l,,|,i  i,r,  ..km  i  inenl  with  J.  T.  Kemp  and 
II.  K.  I  r.inifiioiiil.  jirid  In  curry  '•ii  thi' l.uKiness  of  eleelrical  engini'irs 
„iid  ii.iitr/i.tiM".  i.iippl|ers  of  fliM-lricity,  Ac      Private  coiii]inny. 

BOBBARD  BROS.  (LTD.)  (U5.48II).  Iteg.  Dec,  7.  (capital  £5.000 
In  £1  «hni^i«  (1!,IHH)  0  j..r  wnt.  ciunululive  pn(ernd).  to  tuk"  over  I  lie 
liusinew  carried  on  1,.-  \\,  (;,  llnhhiiril  nt  l'.u>.iiigi.l..|(c  ns  lliililmrd  UrnH., 
to  cnrry  imth--  t.tMri'  >  f  r„i  ihariid.l,  clei  Irici.l,  hydraulic  and  gcricia! 
••nviii'  mI   iMipli'ment   ninlicru,   mnnufnc- 

'"''  '  ■  liidi",  \v.      i'rivnle  eoiiipiinv. 

Fii   '  1  Hubbard  mid  W.   II,  JliiM.i.ril. 


CITY  NOTES. 


UBHORANDA  (Dec.  27).— -Bank  rate  6  jier  cent,  (since  July  13,  19161 
Consols,  55' .  Consols  Pay  Day,  Ja:i.  4.  Stocks  and  Shares  Ticket  DaJ 
Jan.  11.     Pay  Days,  D(V.' 20  anil  .Tan.  12.     Price  of  Silver,  3flld. 

CALCUTTA  ELECTRIC  SUPPLY  CORFN.  (LTD.)— The  number  of  units  sol 
to  consumers  during  the  live  weeks  ended  Sept.  29,  1910, were  2.099,8r 
compared  with  2,612,755  in  the  corresponding  ti\c  weeks  of  1915.  Tl 
nuinhcr  of  units  sold  during  the  four  weeks  ended  Oct.  27,  were  2,038,7(| 
c<.in|.;M(il  wilh  l.sS9,9t5. 

COMPANIES  TO  BE  STRUCiK  OFF  THE  REGISTER.  -The  following  > 
be  sirnrk  oil  (lie  Kcgistcr  of  .Iniiit  Stnck  Comiianies  imlcss  cause  to 
contrary  is  shown  by  March,  5  :  Electric  Stouw,  Ensign  Advertising 
Hammersmith  Welding,  Engineering  &  h'.lectrical  Go,,  N(  w  Elool 
Rille  &  Target  Co..  Panama' F,!eetric  Light,  I'ower  &  Traction  (| 
Telrphoiie  In-tali.MMi (  Sy,-lcni  Co. 

COMPANIES  STRUCK  OFF  THE  REGISTER.      The  following  wei-e  slr| 
oil  til"  Ke-istci  (.f,|,.iii(  Slock  ('oni|i;mieson  lice.  15:    - 

Coniniercial  &  Kiigir.i-iM'ing  DevclopnuMit  Co.,  Internal ional  PottJ 
LighlTrust,  Kochdale  Klcdro-I'laling  Co..  Ti'leea  Co. 

The  following  weiv  si  ruck  olT  I  he  Rcgisliron  Doo.  19  :— Auto-Eleot| 
AuloKlnsh  Sign  Co.  :    Cable  Conslruclion  Syiid.  :    Electric  Mirror  i| 
licitvCo.  :   Flash  Con  I  roller  Co.  ;   Grindejl. Matthews  Radiophone  Sy 
LlaiiiillocH  Electric  Lighting  Co.;    Undlum  Tivatment:    Scientifiol 
searches  Co.  ;   Tnrbiro  Engine  i&  Pump  Co.  ;   United  Salt  &  Power  ^ 
WindessTelephone.H, 

STERLING  TELEPHONE  &  ELBCTRIC  CO,  (LTD.)  We  are  infoJ 
Ihul  llic  wholi'  ol  lb'-  '  r.riiiv  slmrcs  of  this  coniiany  have  been  ncqj 
from  the  i'lililicTniHlie  lo-  s,,  ,lohn  liclhejl,  Barl..  M.I'.,  who  harf 
senli'il  to  net  in  ■liMiniiHTi  of  tlii'  i onipany.  Sir  Thiinuis  ]iethol| 
llr.  <!.  S,  Syivll  have  nl-o  In  in  cicetcil  diiceiois  of  Ihi   ciimiian.V. 

SWISS  ELECTRICAL  COMPANIES.— The  Mascliiuenfabrik  OcrliUoij 
recently  declared  a  iliviilend  of  7  per  cent,  for  the  past  year,  oomj 
wilh  o'per  (vnl.  in  the  previous  year,  .iiid  the  lirown.  Hoveri  &  Co.| 
hnHdecinreil  ii  dividend  of  6  percent.  i^jniiiBl  5  per  lent. 
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Excess  Profits  for  Electricity  Supply  Companies. 

We  are  glad  to  see  tliat  .succcs.sful  action  lia.s  been  taken  by 
the  Electric  supply  companies  in  appealing  to  the  Board  of 
Referees  to  increase  the  statutory  percentage  before  excess 
profits  are  taken  into  account  in  the  case  of  such  undertakings. 

•  The  provincial  companies  and  some  of  the  London  companies 
(127  undertakings  in  all)  were  represented  by  Mr.  H.  B.  Ren- 
wick,  and  10  other  London  companies  by  Mr.  W.  F.  Fladgate. 
The  appeal,  therefore,  represented  a  total  capital  expenditure 
of  about  £25,000,000.  The  appeal  was  founded  on  a  number  of 
facts,  all  of  which  tend  to  make  the  earning  of  a  substantial 
dividend  by  electricity  companies  an  arduous  task.  First, 
there  is  the  fact  that  tlie  concession  is  terminable,  and  not  only 
is  it  tcnniiiablo,  but  the  terms  of  the  compulsory  purchase  are 
very  uncertain  and  provide  nothing  for  goodwill.  The  com- 
panies are  subject  to  statutory  limitations  and  obligations,  and 
many  of  them  who  were  pioneers  were  forced  to  spend  their 
capital  in  a  way  which  would  now  be  considered  quite  unpro- 
fitable. Further,  there  is  a  point  which  is  often  forgotten — 
nanielv,  that  the  ca|iital  exjienditure  throughout  the  conces- 
sion is  in  advance  of  the  profitable  demand  ;  therefore,  part  of 
the  capital  is  necessarily  earning  no  dividend.  Lastly,  there  is 
always  the  uncertainty  of  obsolescence.  It  may  be  found 
that  plant  after  a  time  is  unsuitable,  owing  to  advances  of  ono 
kind  or  anotJicr,  long  before  it  has  readied  the  limit  of  its  useful 
life.  The  Referees  apjiear  to  jiave  appreciated  tlic  importance 
of  these  facts,  and  consequently  the  statutory  percentage  has 
been  raised  from  6  to  7\  per  cent,  in  the  case  of  provincial 

■conipani(\s  and  those  in  tlic  Lomlon  sulmrbs,  and  from  6  to  7 


per  cent,  in  the  case  of  the  other  Loudon  companies.  The  con- 
cession is  not  as  great  as  was  expected,  or  as  the  circumsiances 
would  seem  to  warrant,  but  at  all  events  we  congratulate 
Mr.  Renwic'K  upon  the  success  of  his  initiative  in  organising 
this  appeal. 


National  Education. 

TuE  last  number  of  the  ""  .Journal  "  of  the  Briti.sh  tScieiice 
Guild  contains  a  series  of  important  suggestions  regarding  the 
organisation  of  otir  educational  scheme,  and  we  notice  that 
similar  reform  schemes  are  being  presented  by  the  National 
Union  of  School  Teachers,  and  other  bodies.  While  we  are 
aware  of  the  defects  of  the  cast  iron  organisation  of  some  of  the 
Continental  educational  schemes,  particularly  that  in  Germany, 
we  think  it  will  be  generally  acknowledged  that  our  own  educa- 
tional system  goes  to  the  other  extreme.  There  has  never 
been  any  proper  co-ordination  of  the  higher  and  lower  branches 
of  education.  What  is  needed  is  a  scheme  which  will  fill  up 
these  gaps  in  the  educational  ladder,  and  yet  not  destro)'  the 
natural  instincts  for  freedom  and  initiative.  This  latter  point 
is  recognised  in  the  programme  of  the  British  Science  Guild. 
The  most  vital  points  in  all  these  schemes  is  the  continuation  of 
education  of  youths  after  leaving  school  at  the  age  of  14.  At 
present  there  is  a  gap.  Boys  go  to  work,  and  readily  drop  the 
habit  of  acquiring  knowledge.  Thus,  they  become  factory 
hands,  and  there  is  a  lack  of  the  intelligent  foreman  and 
manager  class.  Many  really  gifted  boys,  too,  are  attracted  by 
the  immediate  prospect  of  earning  wages,  abandon  their  educa- 
tion, and  thus  much  promising  material  is  lost  to  the  higher 
ranks  of  industry. 

To  remedy  this  condition  it  is  proposed  that  employers 
should  be  required  to  grant  facilities  for  part-time  education, 
during  working  hours,  between  the  ages  of  14  and  17.  Another 
step  suggested  is  the  creation  of  bursaries  and  scholarships  to 
enable  gifted  youths  to  proceed  to  the  univers'ties.  At  present 
the  facilities  in  this  direction  vary  greatly  according  to  the 
liberality  of  private  individuals,  and  State  aid  is  necessary  to 
make  the  opportunities  approximately  equal  throughout  the 
British  Isles.  The  .same  lack  of  uniformity  in  endowment  is 
seen  at  the  universities.  The  Report  of  the  British  Science 
Guild  contains  a  list  of  salaries  paid  to  professors  in  the  faculty 
of  science.  It  appears  that  whereas  professors  at  Liverpool  and 
Manchester  receive  on  an  average  £853  and  £888  per  annum, 
the  corresponding  salaries  at  Southampton  and  Aberystwyth 
are  only  £320  and  £325.  The  university  and  colleges  of  South 
Wales  are  mentioned  as  being  particularly  hampered  by  lack 
of  funds.  It  is  impossible  to  secure  and  retain  able  men  for 
professors  at  salaries  little  above  £300.  It  is  also  reasonable  to 
contend  that  a  pension  should  be  attached  to  every  professorial 
chair,  so  that  th(>  jjrofe.s.sor  may  be  relieved  of  anxiet)''  for  the 
future,  and  be  free  to  devo  e  himself  to  education  and  research. 
The  low  salaries  and  ab.'tence  of  pensions  merely  lead  gifted 
men  to  .seek  outside  remunerative  employment,  with  the  result 
that  tlie  university  suffers. 
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Expiring  Patents, 

The  patents  tbat  will  exjiire  this  year  do  not  include  so  many 
of  general  interest  as  is  frequently  the  case,  but,  on  the  other 
hand,  there  are  some  of  more  than  usual  importance.  Among 
these  may  be  mentioned  No.  322  of  1903  which  describes  at 
considerable  length  the  various  mechanical  details  of  the 
Edison  accumulator,  which  have  gone  a  long  way  towards 
securing  the  success  which  this  cell  has  achieved.  Apart  from 
the  details  the  specification  does  not  refer  particularly  to  the 
electrodes  or  the  chemical  actions  underlying  the  electro- 
chemical action  of  the  cell.  Patent  No.  3,704,  by  Messrs.  0.  S. 
Bbagstad  and  J.  L.  La  Cour,  describes  the  well-known  motor 
converter,  consisting  of  a  combination  of  a  synchronous  machine 
and  a  rotarj'  converter  mechanically  coupled  together,  the 
phases  of  the  motor  being  connected  in  concatenation  with 
equidistant  points  of  the  armature  winding  of  the  rotary.  The 
resulting  advantages  are  easy  starting  with  alternate  currents 
and  a  saving  of  material.  Patent  No.  15,599,  due  to  Mr.  V. 
PouLSEX,  describes  the  well-known  development  of  Duddell's 
arc  by  placing  it  in  hydrogen  or  in  a  hydrogen  compound,  so 
that  higher  frequencies  are  obtained,  thus  enabling  the  arc  to 
be  used  for  radiotelegraphic  work.  Lastly,  patent  No.  21,305 
describes  Sir  Oliver  Lodge's  system  for  the  deposition  of  fog 
and  dust  by  means  of  rectified  high-tension  alternating  cur- 
rents. 


Merchant  Shipping  (Convention)  Act,  1914. — The  operation 
of  this  Act  luis  been  further  pustpimed  until  Jan.  1,  1918. 

Use  of  Aluminium  in  Germany. — It  is  stated  that  one 
result  of  the  war  in  Germany  lias  been  the  greatly  extended 
u.se  of  aluminium  for  many  purposes.  Its  use  is  (me  of  the 
outstanding  features  of  captured  German  motor  contraction, 
being  used  for  crank  cases,  gear  boxes  and  even  cylinder  heads, 
jackets  and  shafts.  The  Germans  are  said  to  be  able  to  produce 
aluminium  vcr}'  cheaply,  largely  owing  to  the  mining  of  coal 
in  occupied  French  territory  b)'  forced  labour.  Tiie  clicap 
production  of  electricity  has  also  stiumlated  the  development 
of  electric  motor  vehicles,  which  are  now  being  run  with  nickel- 
iron  batteries,  owing  to  the  shortage  of  lead. 

Utilisation  of  Water-power  in  Ireland. — At  a  recent  lecturi' 
b<-f<,r'-  the  lielfast  .\ssociati.)n  of  I'ingineers  Mr.  A.  W.  Brown 
.•suggested  tiie  transmission  of  ])ower  generated  from  tlie  tidal 
rise  and  fall  of  the  water  at  Strangford  Lfiugh  and  Lough 
Xeasili  to  Belfast.  Thus,  at  Strangford  Lougli  there  are  20 
.v|uare  miles  of  water  available,  the  sjtring  tides  liave  a  rise  of 
I'i  J  ft.  and  the  neap  tides  a  ri.se  of  11 J  ft.,  witli  a  range  of  ~\  ft. 
About  20,000  jr. I',  could  l)e  developed  for  a  period  o'  2.J  hours, 
the  power  available  varying  from  maximum  to  minimum  every 
bIx  liour.^.  l>argi-  storage  bettcries  would  be  needed,  or  extra 
water  storiig''  ut  Strangford  Kstuary  and  Magee  Island  could  be 
designed.  The  ordinary  navigation  of  tlie  liiugli  would  not  be 
inti'rfen  d  with. 

Electrical  Treatment  ol  the  Wounded.  In  a  recent  number 
oj  the  "  J..ancet,"  Dr.  \V.  .J.  Turrell  describes  various  ajijilica- 
tions  of  electro-therapy  at  thr  Hadclille  Infirmary,  Oxford. 
One  itilereHting  jjoint  is  the  treatment  of  unclean  wounds  by 
ionization,  prodiiei'd  eithiT  hy  the  a|)])li('ation  of  salt  solutions 
tTftverHcd  by  nii  eli><tric  current,  or  by  means  ctf  ultra-violet 
rny^.  Ah  is  well  known,  electric  currents  are  now  nmch  used  in 
treatitiL'  I'-'f.'iu  varii'liiM  of  rhi'iinintism. 

>  i(  'ii|iorlnii(«  i  •  till-  ajiplicntidii  of  mild  electric  "  »liock  " 

lo  iiliiiilniT    iiuaciiii'ntM  ;     llic    trciitiucnt  in   upecially 

•  fli'  '  cti'irK  (it  fiirvr-  nliock  wlu'it'  till!  |inti('iit  in  iinilcr  llie 

<|c|ti.i I.iil  lii   liiii  I(i"l  llic  fowcr  r,f  hJH  IImiIm. 

lldwi'Vi'f.  til"  niiiilipJiliiiii  (itcli-clric  mittliodi  loenwn  of  "  »holl-i«l>ook  " 
rnlln  for  (lincn'tidii  In  ndiiic  xiirli  cnM'H  tlm  pnticiit  in  not  at  all  iMmc- 
fitcd  mid.  indeed.  cxliil.itH  "  clertn.r  licliln." 

(Mim'nlK  np>  (iIno  n  rnlimldc  tiniiiiK  of  tONlinK  llic  (M'tioii  of  vnrioUH 
niiiHrli-H  and  tli«  pow^iT  of  nenxnlifm.  a-id  in  producitiK  ni(jvenii'nlB  wliicli 
lip  nil  down  iiil'^rnal  adhoinno  or  Hi"  lMiii|iii|f  of  nerir-ti"!-!!!'.  'I'll''  Klatic 
ini>"liinc  in  coniidcrpd  «]K"oinlly  iiw-fnl  in  thin  din-Plioii. 


Copper  Refinery  in  Canada. — The  annual  production  of 
co])per  from  existing  mines  in  Canada  was  in  the  neighbour- 
hood of  80,000.000  lb.  in  1914,  a  little  more  than  one-third  of 
this  being  produced  in  Eastern  Canada  and  a  little  less  than 
two-thirds  in  British  Columbia.  The  total  copper  recovered 
from  ore  produced  in  Canada  in  1914  is  estimated  by  Mr. 
McLeish,  chief  statistician  of  the  mines  branch,  at  75, 738 ,.386  lb. 
In  1913  it  was  76,976,925  lb.  and  in  1915  it  is  estimated  as 
102,612,486  lb.  Most  of  the  copper  obtained  from  ores  mined 
in  Canada  is  recovered  in  refineries  located  outside  Canada, 
and  chiefly  in  the  United  States.  According  to  an  article  by 
Dr.  A.  W.  G.  Wilson  in  the  "  Canadian  Mining  Journal,"  there 
apjiears  to  be  an  opening  for  the  organisation  of  a  very  con- 
siderable commercial  enterprise  which  might  include  among 
its  activities  any  or  all  of  the  following  principal  departments  : 
(rt)  copper  smelter  (treating  about  500  tons  of  ore  per  day), 
(t/)  copper  refinery  (producing  about  50  tons  of  copper  daily), 
(c)  zinc  refinery  (producing  about  40  tons  of  zinc  daily,  in- 
cluding zinc  in  the  form  of  oxide),  (d)  brass  making  plant, 
(e)  rolling  mills  (for  copper,  zinc  and  brass),  (/)  bar  and  wire 
mill  and  (</)  tube  mill.  It  is  suggested  that  the  Pacific  Coast 
of  British  Columbia,  which  will  shortly  be  producing  half  the 
outjmt  of  Canadian  copper,  would  be  the  best  site  for  a  re- 
finerv. 

Central  Stations  in  U.S.A. — For  the  seven  months  ended 
August  31st,  according  to  statistics  compiled  by  the  "Elec- 
trical World,"  income  of  the  central  station  companies  in  the 
United  States  totaled  8265,000,000,  a  gain  of  15-3  per  cent, 
over  the  first  eight  months  of  1915  ;  while  the  output  of  the 
stations  was  14,400,000,000  kw. -hours,  an  increase  (.'f  22-6  per 
cent.  Estimates  based  on  the  eight  months  indicate  that  the 
total  income  of  the  central  station  companies  of  the  United 
States  for  1916  will  largely  exceed  .'^lOO.tM  10,000,  and  that  the 
total  output  will  exceed  22  000,(KIU,()(K»  kw.-hours.  The  tre- 
mendous gain  in  output  was  general  over  the  country.  New 
England  reported  a  gain  of  14-4  per  cent,  in  income,  and  of 
36-2  per  cent,  in  output,  over  August,  1915  ;  the  Atlantic 
states  reported  for  the  month  a  gain  of  16-4  per  cent,  in  income 
and  of  25-5  per  cent,  in  output  ;  the  central  states  showed 
increases  of  17-3  per  cent,  in  income  and  of  26-5  per  cent,  in 
output ;"  and  the  Pacific  and  Mountain  states  made  a  gain  of 
9  per  cent,  in  income,  and  of  19-7  per  cent,  in  output.  Based 
on  the  first  eight  months,  the  central  electric  light  and  power 
companies  of  the  country  in  1916  will  be  far  ahead  of  any  pre- 
vious year,  in  volume  of  income  and  of  output  of  current. 
While  the  central  .station  companies  of  the  country  have  placed 
orders  since  January  1  for  3,500,000  kw.  in  new  generating 
equipment,  or  a  50  per  cent,  increase  over  that  in  use  at  the 
beginning  of  the  year,  they  are  not  yet  in  position  to  supply  the 
full  amount  of  new  industrial  power  business  being  offered 
them. 

OBITUARY. 


A.  .).  fRKl-ANO. — We  regret  to  record  tlie  dc-ath  of  Mr.  .\rlliiir 
.lames  Ireliiiid,  jnanager  of  (he  supply  (le])nrlinent  and  branch  iillico.s 
iif  the  I'.ritiKh  'riioiusoii-HoiiHtDii  Co.  (Ltd.),  of  Hugliy,  as  brlotfy  an- 
nounced ill  our  last  issue.  The  sudden  death  of  Mr.  Jreliuulwill  come 
as  a  shock  to  his  many  hu.siue.ss  ariiuaiiituuces  in  the  electrical 
industry.  He  attended  liusiness  in  tlie  usual  wiiy  until  Saturday, 
Dec.  Hi,  when  feeling  slightly  unwell  he  decided  to  remain  indoors 
for  a  few  day»,  anticipating  his  illness  to  be  merely  of  ii  transitory 
nature.  On  Dec.  2(1  his  physician  diagnosed  bis  trouble  as  due 
to  gastri(t  inffuenzii,  but  not  readily  lending  itself  to  lioalnUMit  a 
specialist  was  called  in  lor  (■onsultation  on  the  22iul.,  who,  after  exam- 
ining the  patient,  (leciih^il  that  an  opmation  must  bo  ])erfonu(Hl,  and 
this  was  done  at  12. 1.'i  p.m.  on  Dec.  22.  'I'hc  patient  never  recovered 
conHcioUfnoHH,  but  di;'il  iil  I!.  IT)  p.m.  tic  siime  (lay. 

It  was  Ml"  iiataii-  of  tlm  iiinii  to  cliccr  iiji  his  fnniily  until  (lie  last. 
iiiiinKMit.  nnd  as  lie  whs  of  imiiximjly  slroiin  ((mstitutiou  i(  was  Imiicd  that 
thi"  would  assist  liini  to  inill  through  siiciTBsfiilly,  Mr.  Indand  was  horn 
in  N(>rtlmm])tnn  Ji"  ycni-s  (ixo.  In  IHTil  he  went  to  .'\ni('ri(yi,  niid  snliso. 
i|U'n(ly  joinedijlli'  Aiiicricnii  Hiusht'i..,  of  Aknm.  Ohio.  He  iiistii!l'-d  n 
niimlx'i'  of  "  Mruili  "  arc  lamps  in  various  parts  of  the  West  and  in  Texas, 
nnd  ns  this  wns  in  tlii-  early  days  of  elc-ctricliKhtiiit.'.  his  cxliiMii-iicc  s  in  I  ho 
VVcdl^'iii  .Slnteii  worn  not  oidy  variod,  but  often  hiKhly  exciting;.  l/aviiiK 
tlio  Uriisli  (!o.  liu  lie(;niiR'  nssotjidtpd  witli  the  Thonison-Hoiiston  <'■'..  of 
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Llyim  (Mass.),  .iiid  when  the  Thomson-Houston  Co.  embarked  on  the 
introduction  of  their  lighting  system  abroad,  Mr.  Ireland  was  appointed 
European  ej^pert  to  the  Thomson -Houston  International  Co.,  who  were 
engaged  in  carrying  out  various  imjiortant  contract.*  for  arc  lighting  plant 
on  the  Continent.  It  was  while  acting  as  their  re]iix'.'(>ntatives  at  Turin 
that  he  was  summoned  to  England  in  1SS.5  to  carry  out  work  for  Messrs. 
Laing,  Wharton  &  Down,  who  had  acijuii-ed  the  patent  rights 'of  the 
Thomson-Houston  system  in  the  United  Kingdom.  Ho  was  retained 
pennanently  on  the  staff  of  Messrs.  Laing,  Wharton  &  Down,  actir.g  as 
their  chief  engineer  in  connection  with  the  installation  of  arc  lighting 
systems  at  various  ])laces,  including  the  installation  at  the  American 
Exhibition  at  Earl's  Court  in  1887,  and  at  the  Italian  Exhibition  ir.  1888. 
Mr.  Ireland,  as  chiff  engineer,  took  an  active  interest  in  the  pioneer 
installations  of  the  Thoni.son-Houston  arc  lighting  at  Taunton,  Bath, 
Bristol  and  other  centres  in  the  West  of  England,  and  had  charge  of  the 
installation  to  provide  the  grovmds  and  buildings  of  the  Militarj-  Exliibi- 
tion  at  Chelsea  with  electric  light.  Ho  also  carried  out  some  of  the  early 
work  at;  the  stations  and  goods  yards  of  the  Midland  Railway  Co.  at 
St.  Pancras,  Leeds,  Bradford  and  Derby.  In  addition  to  the  above  he 
was  responsible  for  some  of  the  early  central  station  plant  put  down,  such 
as  at  Weybridge,  Fareham,  &c.  In  1890  the  contract  for  lighting  the 
eastern  portion  of  the  City  of  London  was  awarded  to  the  Laing,  Wharton 
&  Domi  Constmction  Synd.,  and  Mr.  Ireland  had  charge  of  all  this  work, 
embracing  the  erection  of  a  temporary  generating  station  at  Wool  Quay, 
and  later  on  supervised  the  erection  of  the  first  portion  of  the  equipment 
of  the  main  power  house  at  Banksidf,  which  was  designed  to  furnish 
power  to  the  whole  of  the  City  of  London.  He  was  also  responsible  for 
the  complete  installation  of  street  arc  lighting  throughout  the  eastern 
part  of  the  City,  and  the  extensive  system  of  undergroimd  mains  laid 
down  in  that  area,  as  well  asnumerous  sub-stations  which  were  erected  to 
give  a  supply  to  private  consumei-s.  In  1894  the  Laing,  Wharton  & 
Down  Construction  SjTid.  was  turned  into  the  British  Thomson-Houston 
(Ltd.),  and  while  acting  as  chief  engineer  for  the  latter,  Mr.  Ireland  carried 
out  important  central  station  work  in  different  parts  of  the  kingdom,  as 
well  as  the  electrification  of  tramways  in  Dublin  and  elsewhere.  In  1896 
the  supply  business  of  the  British  Thomson -Houston  Co.  (Ltd.)  (the 
successor  of  the  previous  two  companies)  became  so  extensive  that  Mr. 
Ireland  was  given  entire  charge  of  this  work,  becoming  later  also  the 
manager  of  the  various  branch  offices  of  the  company.  Since  then  he 
has  continued  to  control  this  dejiartment  of  the  company's  business  with 
uniform  success. 

Mr.  Ireland  was  widely  known  and  respected  in  electrical  and  manu- 
facturing circles  in  the  United  Kingdom.  He  was  a  man  of  strong  char- 
acter, and  all  of  tlio.se  who  were  associated  with  him.  or  had  any  exten- 
sive relations  with  him,  were  always  strtick  by  his  lionesty  of  purpo.se  and 
great  sincerity.  Not  only  his  staff,  but  eveiT,  one  who  '-ame  in  contact 
with  him  knew  that  his  word  could  be  alisoluti-ly  depended  upon.  He 
was  buried  on  Dec.  28  at  Barnes  New  Cemeterj.  He  is  survived  by  a 
wife,  sou  and  daughter. 

T.  Fenwick  H.\rrison. — The  death  is  announced  of  Air.  Thos. 
Fenwick  Harrison,  who  (with  Mr.  Heath  Harrison)  equipped  the  new 
Harrison  engineering  laboratory  at  Liverpool,  at  a  cost  of  £41,000. 

William  Marriott. — The  death  of  Mr.  Wm.  Marriott,  late 
secretary  of  the  Royal  Meteorological  Society,  occurred  on  Dec.  28. 
Mr.  Marriott  was  (58  years  of  age. 


PERSONAL. 


Lord  Cowdray,  President  of  S.  Pearson  &  Son,  has  been  appointed 
Chaiiman  of  the  Air  Board. 

Mr.  Chas.  G.  Wade  has  been  appointed  Agent-General  for  New- 
South  Wales. 

The  Sultan  of  Egj'pt  has  conferred  the  Order  of  the  Nile,  Second 
Class,  upon  Mr.  S.  H.  Wells,  Director-General  of  the  Department  of 
Technical,  Inelustrial  and  Commercial  Education  in  Egypt. 

Amongst  tlie  New  Year's  Honours  we  notice  that  Mr.  John  Temple, 
Chainnaii  of  the  Warrington  Wire  Rope  Works  Co.,  has  been  made 
a  ('om])anion  of  the  Bath. 

Ill  1852  Mr.  Temple  entered  the  telegraph  .service  and  in  ISiiG  he 
joined  the  Atlantic  Tclcgra'.h  Co.  and  v.as  on  the  staff  of  Sir  Charles 

Bright.     In  1869  he  was  .■■,-,, I    I,.    \|r.  m-^.  Glass,  Elliot  &  Co.,  and 

afterwarels  by  the  Tclegni[ili  <  in  i,i  i m  1 1,,  i  &  Maintenance  Co.,  being 
engaged  in  laying  cables  in  tlii-  _Mi  dit.  rraucui.  He  returned  to  Englanel 
in  time  to  take  |iart  in  the  laying  of  the  second  Atlantic  cable. 

(iunner  H.  Ratcliffe  (R.G.A.),  formerly  a  trantcar  driver  witli 
liiirnle'v  Corporal  ion,"  ha.s  be'en  recommended  for  a  conimis.sion. 


APPOINTMENTS  VACANT  AND   FILLED. 


.An  assistant  e'ligincer  is  rccpiircd  by  Birniinub.nu  Corporation 
Kh-ctric  Su])i)ly  Deiiartment  to  as.sist  in  the  preparation  of  8peci- 
tications  and  jdans  for  new  buildings  and  the  lay-out  of  new  steam 
and  electrical  plant,  &c.  Forms  of  application  from  the  Secretary 
of  the  Department,  aiiel  a()plication8  must  be  sent  to  the  city  elec- 
trical cnginee^r,  Mr.  H.  A.  Chattock,  14,  Dale  Knel,  Birmingham,  by 
.Ian.  I  4.     S'.e  itdv?Hisement. 


A  shift  engineer  is  wanted  in  the  London  district,  with  experience 
in  the  running  of  large  generating  stations.  See  an  advertuemenl. 
-  An  assistant  electrical  engineer  is  required  for  the  Government 
electric  light  department.  Federated  Malay  States.  Salary  £3G0, 
rising  to  £390,  with  allowance  of  £75  per  annum.  Application.s 
to  Messrs.  Preece,  Cardew,  SneU  &  Rider,  8,  Queen  Anne's  Gate, 
London,  S.W 


Mr.  p.rnest  A.  Mills,  of  Birmingham,  has  been  appointed  chief 
engineering  assistant  at  Leeds  electricity-  department  at  a  commenc- 
ing salary  of  fS.'jO  per  annum. 


INSTITUTIONS  AND  SOCIETIES. 


The  Electric  Vehicle  Committee.— As  a  result  of  correspondence 
between  the  Electric  \'ehiclc  Committee  and  the  Ministry  of  Muni- 
tions, a  tentative  arrangement  has  been  agreed  to  by  the  latter  mider 
which  the  firms  at  present  manufacturing  electric  vehicles  in  this 
colmtr^^-  will  be  allowed,  for  the  tune  being,  to  manufacture  such 
vehicles  for  purposes  of  urgent  national  importance.  The  firms, 
however,  are  required  to  apply  for  a  permit  in  the  case  of  each  order 
that  they  desire  to  put  through  their  shops.  The  firms  referred  to 
are  Ransomes,  Sims  &  Jeft'eries,  Ltd.,  Edison  Accumulators  Ltd., 
Electroraobile  (Leeds)  Ltd..  and  Richard  Garrett  &  Sons. 

The  Committee  has  received  a  notification,  dated  Dec.  29,  from  the 
Board  of  Trade,  Department  of  Import  Restrictions,  stating  that  on  and 
after  the  29th  ult.,  it  will  not  be  possible  to  consider  the  granting  of 
Licences  for  the  importation  of  motor  cars  or  chassis,  (1)  if  imported 
fully  assembled,  or  (2)  if  imported  in  parts,  unless  permission  to  assemble 
has  first  been  obtained  from  the  Ministry  of  Munitions,  and  the  applica- 
tion is  accompanied  by  the  licence  so  granted.  The  Board  of  Trade  re- 
quests that  immediate  steps  be  taken  to  prevent  the  sliipment  of  any 
fiu-ther  consignments  of  motor-cars,  chassis  and  parts  and  accessories 
thereof. 


ARRANGEMENTS  FOR  THE  WEEK. 


ROYAL   INSTITUTION. 

Meetings   at  Albemarle-street,   Piccadilly,   London,   W.     Six  illus- 
trated lectures  adapted  to  a  juvenile  auditory,  on  "  The  Human 
Machine  which  all  Must  Work,"  bv  Prof.  Arthur  Keith,  M.D., 
F.R.C.S..  LL.D.,  F.B.S. 
Saturday,  Jan.  6tli. 

3 p.m.     Lecture  V.,  "  Living  Workshops." 
Tuesday,  Jan.  9tii. 

•3  p.m.     Lecture  VT.,  "  Living  Wires  and  Central  Exchanges." 


UONDAT,'  Jan.  8tn. 

I>fSTiTUTioN  OF  PoSt  Office  Electrical  Engineers. 

6  p.m.     At  the  Institution  of  Electrical  Engineers,  Victoria  Embank- 

ment, W.C.     Paper  on  "  The  Story  of  the  Keyboard  Perfora- 
tor," by  Mr.  H.  H.  Harrison. 
TtJESDAY,  Jan.  9tli, 

Engineers'  Club. 
I. -31)  p.m.     At  Albert -square,  Manchester.     Paper  on  "  The  Magneto 
in   Peace   and   War,"  by   Lieut. -Commander  W.    A.   Bristow, 
R.N.V.R. 
Scottish  Local  Section,  Institution  of  Electrical  Engineers. 
7. -30  p.m.     At  Princes-street  Station  Hotel,  Edinburgh.     Ordinary 
Meeting . 

Liverpool  ENorsEEitiNQ  Society. 
S  p.m.     .\t  the  Royal  Institution,  Colquitt-street,  Liverpool.    Paper 
on  "  Screw  Measuring  Apparatus."     By  Mr.  A.  Brookcr. 

WEDNESDAY,  Jan.  lOtb. 

RovAL  Society  of  Arts. 
3  p.m.     At  John  Street,  Adelplii,  W.C.     Juvenile  Lecture  No.  II. 
on  "  Electricity  and  its  Application,"  by  Mr.   A.  A.  Campbell 
Swinton,  F.R.S. 
YoBK.'fniRE  Local  Section,  Institution  of  Electrical  Engineer.^. 

7  p.m.     At   Philosophical  Hall,  Leeds.     Paper  on  "Principles  In- 

voIvkI  in  Computing  the  Depreciation  of  Plant,"  by  Messrs. 
P.  C  ill  and  W.  W.  Cook. 

.\ssoci.vTtoN  OF  Engineers- in-Charoe. 
S  p.m.     \t    St.     Briele     Institute,    Bride-lane,    Fleet-street,    E.C. 
Paper  on  "  The  Design  and  Construction  of  Industrial  Pre- 
mises," by  Mr.  A.  A.  H.  Scott,  M.S..4. 
THURSDAY,  Jan.  11th. 

Crkenock  Electrical  Society. 
7.45  p.m.     At  Masonic  Rooms,  22,  West  Stewart-street,  Greenock. 
Paper  on  "  Factory  Installation,"  by  Mr.  R.  T.  Paterson. 
Institution  of  Electrical  Engineers. 
S  p.m.     .At  Victoria  Embankment,  W.C.     Paper  on  "  The  Principles 
Involved  in  Computing  the  Depreciation  of  Plant,"  by  Messrs. 
F.  (Jill  and  W.  W.  Cook. 
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TRACTIVE  RESISTANCES  TO  A  MOTOR  DELIVERY 
WAGON  ON  DIFFERENT  ROADS  AND  AT  DIF- 
FERENT SPEEDS.* 

BY  A.  E.  KEXXELLY  AND  O.  R.  SCHURIG. 

Summary. — In  tliis  Paper  is  given  a  complete  report  on  an  investigation 
of  tractive  resistances  of  urban  roads  to  a  motor  delivery  wagon  equipped 
with  solid  rubber  tyres.  The  test  truck  is  fully  desciibed  with  its  driving 
mechanism  and  the  storage  battery  which  supplied  the  motive  power. 
The  results  included  in  the  Paper  are  (1)  overall  efficiency  of  truck  mech- 
anism and  (2)  tractive  resistances  of  a  number  of  typical  urban  roads. 
The  components  of  tractive  resistance  for  a  typical  road  are  also  given. 


The  investigation  herein  described  was  carried  on  in  the  Research 
Division  of  the  Electrical  Enginesring  Department  at  the  Massachu- 
setts Institute  of  Technology,  during  the  year  1915,  under  a  fluid 
contributed  for  reseaches  on  motor  tracks, 

Object  of  the  Research. — The  object  of  this  research  was  to  determine 
the  resistance,  inclucling  air  resistance,  offered  to  an  electric  truck 
by  level  urban  roads  of  different  surface  varieties  at  standard  truck 
.speeds  not  exceeding  25  km.  (15-5  miles)  per  hour.  For  this  purpose 
the  output  of  the  storage  battery  on  a  test  truck  was  measured,  for 
both  directions  of  travel,  over  standard  road  beds,  at  different  con- 
troller speeds.  From  this  output  were  deducted  all  the  correspond- 
ing electrical  and  mechanical  losses  in  the  truck  mechanism,  as 
determined  by  laboratory  tests.  The  remainder  of  the  output  w'as 
consequently  attributed  to  (1)  road-  (2)  air-  and  (3)  wind-resistance. 
The  wind-resistance  was  eliminated  by  averaging  the  results  for  both 
directions  of  running,  leaving  as  the  final  result  the  sum  of  the  road 
and  air-resistances. 

By  "  road  resistance  "  is  meant  the  horizontal  force  required  to 
pull  the  truck,  assumed  as  internally  frictionless,  over  the  horizontal 
road,  in  the  absence  of  air.  By  "  air  resistance  "  is  meant  the  hori- 
zontal force  on  the  truck  required  to  overcome  the  resistance  of  the 
air,  assumed  as  quiescent  in  the  absence  of  the  truck.  By  "  wind 
resistance  "  is  meant  the  horizontal  force  on  the  truck  necessary  to 
overcome  the  resistance  of  the  wind  velocity,  or  that  velocity  of  the 
air  with  re8j:ect  to  the  ground  which  exists  in  the  absence  of  the  truck. 

The  Test  Truck. 
Through  the  courtesy  of  the  manufacturer,  a  1,000-lb.  (450-kg.) 
worm-drive,  single-reduction  electric  track,  or  delivery  wagon,  was 
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with  worm-wheel,  i.e.,  the  motor  shaft  is  extended,  through  two  uni- 
versal joints,  which  allow  for  spring  compression  due  to  load  and 
impact,  to  the  worm  11'.  Through  the  worm  the  rotation  is  trans- 
mitted to  the  worm-wheel  which  makes  one  revolution  for  every 
nine  of  the  worm,  or  of  the  motor  and  transmit  through  the 
differential  gear,  Fig.  2. 

Driving  Motor  and  Controller. — The  electric  motor  has  the  follow- 
ing specification  :  No.  282,666,  E20,  W  2,  32  amperes,  60  volts, 
1,200  revs,  per  min.  The  manufacturers' test  data  for  this  type  of 
motor  are  given  in  Fig.  3. 

The  controller  is  of  the  following  description  :  Type  S-3o,  form  A. 
It  is  of  the  drum  type,  having  four  forward  and  two  reverse  speeds. 
The  connection  diagram  of  the  controller  and  motor  is  given  in  Fig.  4. 

The  operation  of  the  controller  is  as  follows  : — 

*Forward,  point  1.  Fields  1  and  2  in  series,  all  starting  resistance  in 
series  with  armature  and  fields. 

*Forward,  point  2.  Fields  1  and  2  in  .series,  all  starting  resistance 
short  circuited. 

Forward,  point  3.     Fields  1  and  2  in  series,  but  shunted  by  resistance 


E. 


Forward,  point  i. 
sed. 


Fields  1  and  2  in  parallel,  starting  resistance  not 


Storage  Battery. — The  battery  consisted  of  60  Type  A-6  cells  of  the 
regular  nickel-iron  type,  with  a  rated  discharge  capacity  of  225  am- 
pere-hours. The  normal  charge  and  discharge  rate  is  45  amperes, 
and  the  normal  period  of  charge  is  seven  hours  at  this  rate.  The 
average  discharge  voltage  per  cell  is  approximately  1-2  volts.  The 
battery  was  placed  in  two  compartments,  one  being  23  in.  by  18  in. 
and  15  in.  deep  with  15  cells  ;  another  being  40  in.  by  31  in.  and 
15  in.  deep,  with  45  cells.  The  entire  battery  with  solution,  trays 
and  connections,  weighs  approximately  1,200  lb.  (550  kg.).  j^ 


Via.  2. — Seciion    nim 


Fio.  1. — ^SiDE  AND  Front  Ei.kv.vtion.s  of  Test  Vemiclu. 


;ll     DiFKEIiESTIAL    CiEAK    KOK    WOKM-DRIVB 

Truck. 


B— Battery  compjrimcnl  containing  4S  cells. 
C-        „  .,  „         IScella. 

S-'DrivInz  Shaft  connecting  Motor  and  Worm  Gear. 


M "'Truck  Motor. 

U  U'-Univnrsal  Joints 

S»-Sp«Jdcnietcr. 


W-Worm.  R -Worm-wheel;  ratio  of  worm  to  wwm-wheel  =  9:  1. 

gg- Gears  attached  to  worm-wheel  R.  rr=Tapered  Roller  Bearings. 

bb'=  Bevel  Gears  meshing  with  gg  .ind  connected  to  sections  of  rear  wheel  shaft. 


placed  at  the  dispofinl  of  the  RcHcarch  DiviBiou  for  the  purposes  of 
I  he  tCHt.     IlH  HpecincalionH  are  as  follow  : — 

Liia(\  enpiuitv  l,<J<»()  lb.  (I'lO  kg.)i'quippc<l  with  onod-c.  scries  motor 

Ovi-rnll  lMi>h  of  friime   4,^K0  mm.      1(18}  in. 

Width  of  friimii  800  mm.       '.iH    in. 

Wheel  tiiuK- (i.r,,  di«tnnee  ln'twoon  eontrnH 
of  front  null  rear  whtiJK,  when  front 
iind  rt-arnxli-onre  piir.'dli'l) 2.7.TI  nim.       107J  in. 

WhM  I  x"")*"    1,470  mm.       58    in. 

The-  lotid  wi-IkIiI  of  Ihi'  Irui  k.  includiiiK  motor,  battery  niiil  body,  but 
wilhoiil  lond  or  |,ni.wii((.T«,  wiih  i.'Mt  lli.  (1,(111)  kx.|.  Kaeh  of  (he  four 
wheeln  wft"  cqiiipiii'd  with  one  nolUl  riililier  demoiintaliie  (yre  (ninnii- 
(neturiil  for  thif  typ<'  o(  ilelivi-ry  wn(((in )  ruled  n[  H(l  in.  by  2}  in.  (OIT)  cm. 
Iiy  •>-.Vi  ern.).  nii'l  iirliinlly  minHnriiiKiilxinl  .'iri  in.  (S(»  cm.)  I  read  <liiimet.?r, 
nw\  2  J  in.  ((larxrn.)  width  o(  liu»i>.  The  britketi  were  i>(  the  inlornni  cx- 
(inndinK  ty|>n  on  enili  renr  wliii'l. 

Fig.  I  iftndrnwinK  of  Hid"  and  front  olovfttionH  of  the  (ruck.  TIu'h 
type  of  I'Icilrre  trink  in  eonititonly  uHod  for  piireci-delivery  wrvice. 

'Hie  trnriHtn'Huiiiri  xyHteni  whh  of  the  HJiaft  (ypo.  the  Mprcd  reduclion 
lielw<-en  motor  nnd  rnur  wliet'JH  lir<iii|{  iiecompliHlied  by  ii  Hin)(lcr  worm 

•  Alwlrn't  (if  n  I'npor  mud  Ijefon-  the  Amxrlenn  ln»titnte  i,f  |5loo- 
Iritiil  KnxinMTD. 


KXJ'KUIMENTAI,    PlUlCKDlUE. 

Tho  tests  made  were  of  two  kinds,  naiivcly — 

( 1 )  Road  tests,  over  selected  measured  lengths  of  road,  at  dillcivui 
m(^asured  truck  Hpee<lS,  to  doterniino  tho  gross  battery  output  ;  (2) 
Laboratory  tests,  to  dc'oriu'ne  the  overall  elficiency  between  battery 
lerrninals  and  rear-whcol  treads,  at  speeds  and  loads  corresponding 
to  ( lie  road  leslH 

HoikI  'I'eil.s.  The  rc'iH'nnco  (excluding  air-res:Hlr>..<( ,  olTprcd  by  a 
love!  roadbed  to  a  moving  truck,  doponds  upon — 

(1)  'I'lie  mirfaee  qimlity,  i.e.,  tho  sinoothnesN.  hardness  and  re- 
silience of  (he  roud  surface. 

(2)  Tho  size  of  wheel  and  lyre  qualily,  i.i-..  I  be  diiiiensioiiN, 
HmoolhiiesH,  hardnnss  and  resilienec  of  the  (yro  (read. 

(;i)  The  speed  of  the  vehicle. 

(4)  The  loarl  or  weight  of  llic  vehicle. 

(5)  Tho  conNlriietitin  of  (he  vehiele,  i.e.,  whellicr  willi  m  willioiit 
HijringH.      ^ 

In  tlioHO  ffntB  variationH  in  (2)  luid  (5)  wore  climin.iiccl.  by  iisNig 

•  UeverHO,  poliitH  I  nn.l  2,  Hiime  nn  forward  poiiil«  I  ami  2.  cxc(  pi  llnit 
direelioii  of  eiirreiit  (liroiiKh  serJi'H  tieklM  Ih  reversed. 
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the  same  vehicle  and  the  same  type  and  size  of  wheel  and  tyre  through- 
out, which  fairly  represent  standard  average  conditions  for  half -ton 
truok  service. 

In  order  to  investigate  the  effects  of  road  surface  quality  on  trac- 
tive resistance,  stretches  of  nearly  lexcl  typical  urban  roads  were 
selected,  with  tlie  aid  of  records  in  the  Boston  City  Engineer's  office. 
Runs  were  made  with  the  truck  over  each  selected  stretch  of  road,  at 
nearly  constant  speed  by  controller,  and  successively  in  both  direc- 
tions'for  each  controller  point,  thus  covering  the  range  of  speeds 
afforded  by  the  controller.  The  effect  of  load  in  the  vehicle  upon 
the  tractive  resistance  was  also  tried  in  a  few  cases.  The  car  crew 
consisted  of  one  driver  and  two  observers.  The  first  observer  was 
stationed  on  the  front  seat,  beside  the  driver,  and  noted  the  stop- 
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Fig.  3. — Manufacturers'  Characteristic  Curves  for  Automobile 

Motor. 

60  volts— 32  amperes— 1.200  revs,  per  min.    The  two  series  field  windings  are 
connected  in  parallel  with  each  other. 


^^•atch  times  of  start  and  finish  as  well  as  the  readings  of  the  speedo- 
meters during  the  run.  The  second  observer  was  stationed  in  the 
body  of  the  truck,  and  continuously  took  readings  of  voltage  and 
current  at  battery  terminals,  by  calibrated  measuring  instruments, 
these  instruments  being  supported  on  cushions  to  minimise  their 
vibration. 

The  length  of  the  run  between  start  and  finish  lines  was  determined 
by  means  of  a  tape  line.  The  runs  varied  in  length  from  400  ft. 
(120  m.)  to  2,600  ft.  (790  m.).  Wherever  the  grades  of  the  test 
stretches  were  not  obtained  from  the  city  maps  they  were  measured 
directly,  on  special  days,  by  the  car  observers,  with  surveyors"  level 
and  rod,  in  the  regular  way. 


In:.   4. — UKVEl.oeMKNT  OF  CONTROLLF.K  AND   DiAORAM   OF   (UU  I  IT 

Connections. 

I'or  each  controller  speed  the  car  was  run  three  times  in  each 
•lirection  over  the  test  secticHi  in  immediate  succession.  B3'  this 
liielhod  of  ninning  in  alternate  directions  over  the  same  section  tlic 
effect  of  wind  on  car  resistance  was  approximately  eliminated. 

A  further  corn^ction,  nanujiy,  that  duo  to  the  change  of  kinetic 
energy  inparted  to  the  vehicle,  lielwecu  start  and  finish,  bcraino 
necessary,  because  the  speed  was  not  ab.solulely  constant  during  the 
run,  i.e.,  ii  slight  retardation  or  accelerating  took  place  over  the  lost 
strctcli,  in  spite  of  the  fai^t  that  the  controller  was  not  changed,  that 
roads  of  uniform  grade  were  selected,  and  also  that  the  truck  was 
started  .IS  fur  in  advance  of  the  mark  as  was  practicable.  The  energy 
inipiirli'd  to  a  truck  which  is  accelerating  includes  not  only  that 
llecessnrv  to  overcome  its  internal  ;im(I  e.xlerniil  resistances,  but  also 


that  definite  amoimt  of  energy  which  is  required  to  produce  the  ac- 
celeration.    The  latter  portion  of  energy  is  known  to  be  equal  to 

If 

-{v^--v{-)  kg.-m., 

where  W  is  the  mass  accelerated  (kg.),  Wj  and  v^  being  the  velocities^ 
in  metres  per  sec.  at  end  and  at  beginning  of  the  run,  respectively  ; 
g  is  the  mean  constant  of  acceleration  due  to  gravity,  i.e.,  9-81  m. 
per  sec.  This  energy  was  subtracted  from  the  total  energy  imparted 
to  the  truck. 

Laboratory  Tests. — In  order  to  determine  the  truck-mechanism 
overall  efficiency,  from  storage-battery  terminals  to  tyre  treads,  as 
already  referred  to,  the  car  was  taken  into  the  Lowell  laboratory,  the 
rear  wheels  raised  from  the  ground,  and  belted  each  to  a  load-genera- 
tor. The  motor  was  then  operated  through  the  controller,  at  a 
number  of  speeds,  the  power  being  delivered  to  the  load-generator.s 
and  measured  over  a  considerable  range  of  speeds  and  outputs. 

The  speed  of  the  rear  wheels  in  these  laboratorj'  tests  was  meas- 
ured by  means  of  a  magneto,  belted  to  one  of  the  wheel  brake  drums. 
It  was  also  checked  by  means  of  a  magneto  coupled  to  one  of  the  load 
generators.  Tn  order  to  ensure  equality  in  speeds  of  the  two  truck 
wheels,  under  test  conditions,  so  that  the  load  might  be  equally 
divided  between  them,  and  that  the  conditions  might  correspond  to 
those  when  the  car  runs  on  a  straight  path,  a  slip  counfer  was  in- 
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Fig.  5. — Curve.'?  of  Over- .all  Efficiesov  of  Test  Truck.  %i'^S 

With  battery  fully  charweri  (full  lines)  and  with  battery  partially  dis- 
charged (dash  lines).  Dotted  lines  are  drawn  at  constant  rear-wheel 
peripheral  speeds,  as  indicated ;   60  alkaline  cells,  type  Afi,  were  used. 

serted  between  the  two  generator  shafts,  so  as  to  indicate,  by  the 
flashing  of  a  light,  if  their  speeds  materially  differed. 

The  load  generators  were  separately  excited.  Their  output  was 
measured  by  a  voltmeter  and  ammeters  in  their  respective  circuits. 
Separate  tests  were  made  on  the  load  generators  to  determine  their 
mechanical  and  clcrtrical  armature  losses,  under  different  load  con- 
ditions. These  losses  added  to  the  outputs  gave  the  total  generator 
inputs  supplied  through  the  driving  belts. 

The  lo.sses  in  the  two  driving  belts  were  approximately  determined 
by  ta'ving  two  successive  light  load  tests,  first  with  the  regular  hea\'y' 
leather  belts,  and  next  with  sj  eoial  light  cotton  belts  of  negligible 
power  loss,  but  of  very  limited  transmitting  capacity.  The  difference 
between  the  ininits,  in  these  two  tests,  measured  the  power  consumed 
in  the  leather  bells,  lie  ause  the  other  losses  in  the  two  tests  were 
the  same. 

The  frii^tion  losses  in  the  front  wheels  (about  70  watts  total),  were 
also  meas-utvil  by  belting  them  to  the  rear  wheels  through  light  belts 
in  special  tests.  No  allowance  was  made  for  any  possible  increase  in 
wheel-bearing  friction  under  increased  gravitational  pressures;  but 
since  all  the  wheels  had  roller  axle  bearings,  sueh  extra  friction  losses 
were  probably  very  small. 

The  sum  of  the  load  generator  outputs,  the  armature  losses,  and 
belt  losses,  was  taken  as  the  car  output  at  rear-wheel  treads,  at 
various  nu-asuri'd  inputs. 
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A  detailed  quantitative  analysis  of  these  various  losses  api  ears  in 
the  next  section. 

Results  of  Tests. 

Although  the  primary  object  of  this  research  has  been  a  determina- 
tion of  tractive  resistances  to  an  electric  truck,  under  the  conditions 
previously  defined,  yet,  incidentally  the  tests  have  furnished  results 
of  practical  value  of  the  overall  efficiency  from  battery  terminals  to 
■svheel  treads  of  this  type  of  electric  car,  under  normal  operating  con- 
ditions. 

Overall  Efficiency  of  Driving  Meclianism. — Efficiency  tests  were 
made  at  each  controller  position  for  forward  speeds.  In  view  of  the 
relatively  large  voltage  variation  of  the  truck  battery,  between  full 
charge  and  partial  or  complete  discharge,  and  at  different  current 
outputs,  it  was  found  necessary  to  perform  eSiciency-test  runs, 
(1)  at  a  fully  charged  battery  and  (2)  at  a  partially  discharged  bat- 
tery, (a)  corresponding  to  high  impressed  voltage  and  (6)  to  a  slightly 
lower  impressed  voltage.  The  results  of  the  efficiency  tests  are 
shown  in  Fig.  5.  It  is  seen  that  the  condition  of  the  battery  has  a 
considerable  effect  upon  the  results.  Fig.  5  shows,  besides  efficiency 
curves  at  fully  charged  battery  (full  lines),  and  at  partly  discharged 
battery  (dash  lines),  a  number  of  constant  speed  lines  (dotted).  For 
example,  the  overall  efficiency  of  the  truck  at  3,500  watts  battery 
output,  controller  on  point  2,  and  a  truck  speed  of  13  km.  per  hour 
(8-1  miles  per  hour)  is  71  per  cent.  It  was  for  convenience  in  the 
handling  of  the  data  that  the  truck  speed  was  chosen  as  the  third 
fector  necessary  for  the  determination  of  the  truck  efficiency,  rather 
than  the  batterj'  terminal  voltage.  It  should  also  be  pointed  out 
that  none  of  the  efficiency  curves  in  Fig.  5  are  drawn  at  constant 
batten,'  terminal  voltage,  and  that  they  are,  therefore,  only  approxi- 
mately comparable  to  the  manufacturers'  motor  efficiency  curves 
reproduced  in  Fig.  3.  Such  an  approximate  comparison  shows  that 
the  efficiency  of  transmission  between  motor  and  rear-wheel  treads 
is  in  the  neighbourhood  of  90  per  cent,  for  this  truck  under  the  con- 
ditions tested.  This  high  value  may  be  attributed  to  the  fact  that 
the  driving  mechanism  involves  but  a  single  speed  reduction,  between 
motor  and  rear  axle,  by  a  worm  and  wonn  wheel.  The  maximum 
values  of  over-all  efficiency,  including  all  mechanical  and  electrical 
losses  beyond  the  battery  terminals,  are  seen  from  Fig.  5  to  be  as 
follows,  when  an  approximitely  fully  charged  battery  ((30  cells,  type 
A  6)  is  employed  : — 

55  per  cent.,  controller  on  point   1,  forward  at  a  battery  output  of 
2,000  watts. 

73  per  cent.,  controller  on  point  2,  forward  at  a  battery  output  of 
3,000  watts. 

75  per  cent.,  controller  on  point  3,  forward  at  a   buttery  out]iut  of 
3,500  watts. 

78  per  cent.,  controller   on   point  4,  forward  at  a  battciy  output  of 
3,700  watts. 

(To  be  concluded.) 


SCIENCE  AND  EDUCATION.* 


The  jircsiut  Kuro|)<an  crisis,  it  is  remarked,  alToRlH  a  unique 
opportunity  for  imjjrei.sing  on  all  concerned  with  the  executive 
lunctionn  of  government,  and  with  iiului;try  and  commerce,  tho 
paramount  importance  of  scientific  method  and  reiicarch  in  national 
iiffaint. 

Jn  a  iric  niorandum  on  relatione  between  the  State  and  licience, 
sigJU'd  by  many  inlluential  menibep]  of  the  British  Science  Guild, 
and  Hubinittcd  to  the  Heeonntruction  I'ommittec  of  the  Cabinet  in 
July,  \]v  lollowing  utatemcntii  are  made  : — 

(o)  Till'  iii:ilerial  proiipi  rity  of  the  civilised  world  durng  the  pa:d 
etmturj-  i  i  mainly  due  to  tln'  ap|)lical'on  of  iieituee  to  p'actical  eiuln. 

(/*)  While  we  iilaud  high  among  all  nat'oni  in  capacity  lor  original 
rcHcurch,  ii-'i  rrpnscnted  by  llie  output  of  our  i.cicntilic  workcri,  thin 
capacity  liii'i  bcni  comparatively  little  utiliied  in  British  iiuluHtry. 

(r)  The  Stale  ha^i  neglected  to  encourage  and  facilitate  iicientilic 
inviKtigntion,  or  to  promote  that  co-operution  between  iieience  and 
indiwtry  which  i';  )v,'  ai'm\  to  natitmaj  (jevelopmeut. 

(rf)  Modem  coudilionH  of  <'xiiitence  demand  that  initi ruction  in 
Hcicnre,  and  training  in  iicientifie  method,  nhould  be  u  fundanu'nla! 
part  of  education. 

(«)  'I'll"-  pri-Mcnl  coiktrol  of  nil  iitageH  of  educational  work,  from 
the  primary  Hchool  to  tho  imiventity,  moiilly  by  men  who  huv<'  an 
in>dur|ual<'  ajipric.Miion  of  tho  mi'Hiiing  and  |)ower  of  iieien(!e,  m 
largely  re<t|Hm'iilile  (or  lln'  imHntiitfuntory  i)re](»nil:on  commonly  Jiro- 
vidwl  for  the  Work  of  life. 

It  ill  HUggeMted  that  n  National  iStututory  Board  of  Soioaoo  ami 


Industry,  the  permanent  staff  of  which  sdiould  con^si^t  mainly  of 
personvi  of  wide  scientific  knowledge  and  business  experience,  should 
be  formed. 

Its  functions  would  be  very  wide,  including  the  promotion  of 
co-ordination  between  manufacturers  and  available  laboratories  of 
research,  and  between  scientific  committees ;  the  institution  of 
suitably  paid  advisory  committees  of  scientific  men  ;  the  collection 
and  publication  of  information  of  a  scientific  and  technical  character 
■ind  the  initiation  of  inqxiiries  as  to  jiroduots  and  materials  ;  the 
granting  of  financial  aid  when  needed. 

Such  a  Board  wou'd  administer  the  scheme  of  the  Privy  Council 
Committee  and  take  over  certain  functions  of  existing  depart- 
ments.* 

Other  recommendations  made  are  that  indur^trial  undertakings 
assisted  by  tin  St.itr  should  have  on  then'  boards  of  directors  men 
having  c\|H  II  :,.  ,.  iitilic  knowledge  of  the  business  in  question  ;  that 
adequate  rciuuniiition  and  improved  prospects  should  be  offered 
by  the  Government,  by  municipal  corporations  and  by  n^anufac- 
turers  to  men  who  have  received  a  scientific  training  ;  that  a  know- 
ledge of  science  should  be  required  for  appointments  in  the  public 
service  concerned  with  indiBtrial,  ccientiiic  and  teclmical  develop- 
ments ;  that  the  educational  courses  in  the  public  schools  and  the 
imiversities  should  be  revised,  and  more  attention  given  to  scientific 
method  in  elementary  and  secondary  schools. 

In  a  second  memorandum  on  "The  Encouragement  of  Teaching 
and  Research  in  Science  in  British  Universities,"  attention  is  drawn 
to  the  wide  variations  in  the  r^alaries  of  profe:;sors  in  different  mii- 
versities  throughout  the  Kingdom.  Reference  is  made  to  a  table 
prepared  by  Dr.  W.  Makower  in  1914,  from  which  it  appears  that 
Liverpool  and  Manchester  head  the  list  with  average  professorial 
salaries  of  £853  and  £888  respectively,  while  Southampton  and 
Aberystwyth  come  last  with  only  £320  and  £325  respectively.  The 
provisions  at  the  University  and  Colleges  of  South  \\'alcs  are  men- 
tioned as  obviously  madequate,  both  as  regards  salaries  paid  and 
arrangements  for  the  teaching  of  science  and  the  training  of  students 
in  research  ;  this  is  mainly  due  to  the  comparptively  small  endow- 
ments enjoyed  by  these  institutions. 

Among  the  recommendations  made  are  : — 

(a)  That,  subject  to  propi-r  sategiuirds,  appointments  to  Pro- 
iessoi'ial  chairs  should  be  ad  vilntii  iiiit  riilpa)ii,  and  that  on  all  electing 
bodies  adequate  provision  for  tlu-  presentation  of  the  views  of  experts 
should  be  made. 

(6)  That  a  pension  scheme  should  be  arranged  to  provide  pensions 
on  a  rising  scale  according  to  the  length  of  service  of  the  participant 
and  enabling  a  i)r5fessor  to  retire  at  a  comparatively  early  age. 
■  (r)  That  teniporary  and  associate  professorships  should  be  abol- 
ished in  state-aided  colleges  and  imiversities  and  that  professors 
in  such  institutions  the  title  of  Regius  Professor  should  be  given, 
their  appointment  or  dismissal  to  be  ratified  by  the  Crowil  or  its 
representative. 

The  report  of  the  Education  Committee  and  the  Teclmical  Educa- 
tion Committee  on  Elementary  and  Secondary  ]'>duoation  contains 
a  ntnnber  of  important  suggestions,  designed  to  supply  the  missing 
links  between  the  elementary  school  and  the  university,  to  raise  tho 
age  of  iitudy  and  to  promote  physical  education  and  greater  caiv  for 
the  health  of  children  in  eleinentary  schools. 

It  is,  however,  urged  that  the  system  should  not  bo  too  mechanical, 
and  that  the  love  of  freedom  in  every  child  should  be  used  and 
directed  as  a  motive  power  to  cau;e  hini  to  overcome  difficulties  for 
himself  and  acquire  self-reliance. 

An  idea  of  the  sco|)e  of  the  report  will  be  gathered  fiom  the 
following  list  ol  recommendations  : — 

Sl'MMAKY   OF  RkCOMMUND-VTIONS. 

1.  Tlif  Onrsighl  of  CliiUlrcti  Prior  lo  firhool  Age. 

Local  Kducationnl  Authorities  should  be  cmpowerod  to  organi.oe  a| 
HVHtem  of  voluntary  service  lo  eaix'  for  tho  pi-opor  nutrition  and  liyRiciiic| 
conditiouH  of  those  children  fnnii  twd  ti>  live  years  of  age  wlio.so  parents 
are  unable  to  d"  so. 

2.  Kkminliirii  Kiliiriiliini. 

(«)  Tliem  .sJKMild  lie  an  ellicirnt  public  el<Mneiitiiiy  school  within  the 
ri'uoli  of  the  elnldivn  iu  every  schnol  aix'a. 

{h)  The  l(>avinn-n((ii  shiiuld  be  raised  to  14. 

(<■)  In  the  early  school  year.^t.  (lie  priuiary  object  should  bo  the  physioai 
develo|mient  id  the  cliildifn. 

(i/)  .Manual  work  and  exerciHcs  involving  initiative  (Buch  as  drawing, 
miiniml  work  for  boys  and  domnstic  subjects  for  girls)  shmilil  bo  a  pro. 
niinent  feature  of  tho  ourricidum  throughout  tho  Hchool. 


•  Abntrnctof  Mnniornndftinoorpornted  in  the  ■'.(ournnl"  of  thi-  llritiMli 
Scionco  Guild  for  November. 


•  Thin  MiiMUoraniiiini  was  pn'pa 
of  lyOril  (In-we,  anil  the  ileci»inii  tc 
('oiincil  ('oniniiltee  into  a  Ncparate 
Imperial  TrUHt  fur  the  IOiic"uni);i'ii 
search."  —  Kl). 


ed  lirfciix<  the  ii'ci'iit  .uiiioiincement 
He|iiirati>  tlie  iielivilies  of  the  Privj 
ile|iiiilnient  iindi'r  tlic  title  "f  "  Tlu 
cut  ef  Scieiililie  niirl  Industrial  lie 
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(f )  From  12  to  1-t  yoars  of  age,  while  contimiing  t)io  gonoral  education 
of  the  children,  the  curriculum  should  contain  provision  for  subjects  of  a 
]iractioal  "  vocational "  character  without  any  specialisation. 

:!.    Continvalian  Schnoh. 

{«)  i;nipl<n-crs  sliould  be  compelled  to  give  reasonable  facilities  within 
the  hour's  of  Vnii>lovment  for  young  persons  between  the  ages  of  14  and 
17  to  attend  suitably-equipped  continuation  schools  for  six  hours  per 
week. 

(6)  In  the  continuation  schools,  provision  should  bo  made  for  physical 
training  and  for  continuing  the  general  education  of  the  children,  in 
addition  to  the  "  vocational "  instruction. 

4.   Secondary  SchooU. 

(a)  Adequate  provision  should  bo  made  for  secondary  education  of  a 
technical  character  for  boys  andgirls  between  12  and  16years,  in  addition 
to  secondary  education  which  is  mainly  "  literarj- '"  or  "  classical." 

(6)  Where  the  provision  is  at  present  inadequate,  local  education 
authorities  should  establish  secondary  schools  of  a  high  educational 
type,  preparing  for  the  universities  and  the  professions. 

5.  School  Certificates. 

(«.)  Suitable  •' leaving  certificates  "'  (based  partly  upon  the  reports  of 
the  teachers)  should  be  given  to  children  who  complete  satisfactorily  a 
full  course  either  in  the  primary  school  or  the  secondary  school. 

(b)  The  leaving  certificate  from  the  secondar.'  school  should  qualify 
for  entrance  into  any  British  university  or  place  of  higher  or  specialised 
instruction. 

6.  Scientific  Method. 

In  all  schools,  instruction  should,  where  possible,  be  given  by  practical 
or  experimental  methods,  and  the  scientific  method  of  the  laboratory 
and  workshop  should  be  employed,  as  far  as  possible,  in  the  ordinary 
class-room. 

7.  Higher  Technological  Edutatian. 

(n)  The  efficient  development  of  higher  technological  education 
demands  : — 

(a)  Proper  co-ordination  upon  a  natural  basis,  both  between  the 
technical  institutions  themselves  and  between  them  and  the  univer- 
sities. 

(6)  The  encouragement,  by  more  libera!  Imperial  grants,  of  higher 
technological  training  and  research. 

(c)  The  establishment  of  Faculties  of  Toclmology  in  universities 
situated  in  manufacturing  centres. 

(d)  The  organisation  of  technical  education,  so  as  to  provide  for 
the  different  requirements  and  conditions  of  the  following  typos  of 
students : — 

(i.)  The  future  leaders  in  industry  and  invention. 

(ii.)  Workmen,  foremen  and  apprentices  who  are  already  engaged 
in  industry. 

(iii.)  Boys  between  the  ages  of  about  14  and  16,  who  intend  to 
enter  upon  industrial  work  at  about  the  age  of  Hi. 

8.  Extension  of  Unirersity  Facilities. 

(a)  There  should  be  a  wide  extension  of  facilities  permitting  able 
students  of  limited  means  to  enter  the  universities. 

(4)  The  universities  should  further  develop  "tutorial"  classes  for 
working  men  and  women. 

(c)  Funds  should  be  granted  to  the  univer.sities  to  enable  them  to 
charge  lower  fees. 

9.  Training  and  Po.sitiun  of  Teachers. 

(a)  In  training  colleges  for  elementary  teachers,  students  should  be 
g'vfn  a  larger  measure  of  freedom  and  responsibility,  and  the  whole 
system  of  training  needs  to  be  reformed,  e.g.,  by  giving  more  time  to 
nxanual  trainmg  and  practical  subjects,  and  by  causing  less  stress  to  be 
laid  upon  a  certificate  examination  at  the  end  of  the  course. 

(h)  Until  salaries,  superannuation  schemes,  and  conditions  of  tenure 
in  all  branches  of  educational  work  aie  placed  upon  a  more  satisfactory 
footing,  it  will  be  impossible  to  attract  or  rotam  the  services  of  many  men 
and  women  ln-st  qualified  for  the  profession  of  teaching. 

10.  Rn/islr.ir,,,,,  ,.f  S.-I„,„1s. 

.\  Kurvc>   -h'lulcl  !»■  made  of  all  educational  institutions. 

11.  Slnl,   and  Hal,-  .-iid. 

Inerea.sed  grants  from  Imperial  funds  should  be  made  for  educational 
I>urpoaos  to  the  local  authorities. 

.Xddriiitinn.  Xnr.  lOKi. — Since  the  above  was  drafted,  organised  long- 
pcrioil  I'nivi Tsity  Extension  Courses,  other  than  tho.se  known  as 
"  tutorial"  clas.ses,  have  increased  in  importance,  and  it  is  recommended 
that  such  courses  should  be  further  encouraged  and  developed  {sec  paras. 
8  (6),  p.  25  and  8  (6),  p.  27  supra). 


B.T.H.  ROTARY  CONVERTERS. 

{Concluded  from  pige  416.) 

Starling  of  Rotary  Conveners.— The  following  methods  are  available 
for  starting  rotary  converter;; :  (i.)  Alternating-current  starting  by 
means  of  taps  on  tran if ormers  ;  (ii.)  induction  motor  starting, 
requiring  separate  sjmchroniiug  ;  (iii.)  induction  motor  starting, 
self-synehroiiisiug  ;    (iv.)  direct-current  starting. 

The  first  is  the  iiimplcst  method  of  starting  from,  the  alternating- 
current  side,  and  iu  one  which  waii  adopted  in  many  of  the  earliest 
machines.  It  had  the  advantage  of  being  quick  starting  and  self- 
synchron'aing,  and  it  is  still  a  satisfactory  and  economical  method 
for  small  sizes  of  eoniniutatug  pole  machines  up  to,  say,  200  kw. 

With  this  arrangement  the  converter  may  run  up  with  its  polarity 
reversed,  but  this  caa  easily  be  changed  by  means  of  a  field  reversing 
switch  mounted  on  the  frame  of  the  machine.  This  method  of 
starting  was  generally  adopted  in  America  ;  but  in  the  case  of  large 
machines  witliout  commutating  poles,  while  sparking  at  the  com- 
mutator during  starting  was  perraioaible,  this  was  no  longer  the  ease 
on  commutating  pole  design",  and  although  direct-current  brush- 
raising  devices  have  been  used  to  overcome  this  difficulty,  they  have 
not  proved  to  be  ilcurabli^  additions  to  rotary  converter  com- 
mutators. 

The  induction  motor  method  of  starting  was  introduced  to  obtain 
low  starting  currents.  Objections  have  been  raised  to  this  method, 
as  it  necessitates  synchronising  the  rotary ;  but  it  is  the  method 
which  has  been  generally  adopted  in  England  for  some  time,  and  has 
given  excellent  results. 

In  the  induction  motor  self-syiichronioing  method  the  induction 
motor  starts  the  converter  and  brings  it  up  to  synchronous  speed. 
At  this  point  the  motor  acts  as  a  sjTichronvjing  reactance,  and  allows 
the  converter  to  synchronise  atitomatically  with  the  supply  through 
the  stator  windings  of  the  motor.     As  soon  as  the  converter  has 
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Fio.  13.— 0.scrLLOGRAM  SHowiNtt  Stakting  and  Self-synohronisino 
OF  B.T.H.  1,000  KW.  Rotary  Converter. 
Curve  No.  1  indicates  voltage  across  induction  motor ;   curve  No.  2 
indicates  starting  current.     Time  taken  after  starting  to  self-synchronise 
and  short-circuit  the  induction  motor  windings  =45  seconds. 

synchronised  the  induction  motor  stator  windings  can  be  short- 
circuited,  and  the  converter  is  then  ready  for  paralleling  on  tho 
direct-current  'bus  bars.  By  this  method  any  size  of  machine  can- 
be  started  without  sparking  of  com)nutator  or  revereal  of  polarity, 
and  be  ready  for  paralleling  on  the  direct-current  'bus  bars  within 
one  minute  without  taking  morc^  than  35  jier  cent,  of  full  load  ciu'- 
rent  from  the  high-tension  mains.  Fig.  13  shows  an  oscillogram 
taken  during  the  start  ing  of  a  1 ,000-k\v.  rotary  converter,  and  records 
the  alternating  current  taken  fioni  the  line  (No.  2),  together  with  the 
voltage  across  the  induction  motor  stator  windings  (No.  1).  The 
time  taken  to  self-synchronise  and  to  short-circuit  the  induction 
motor  windings  was  45  seconds  ;  the  point  at  which  the  stator  was 
short-circuited  will  be  seen  at  the  end  of  the  film.  The  starting 
switch  was  clo -ed  juiit  as  the  film  commenced  to  revolve.. 

f'ON.STRUCTION    OF    B.T.-H.    MACHINES. 

The  magnet  frame  is  made  of  cast-iron  or  steel  of  high  permeability 
divided  horizontally  to  allow  the  upper  half  to  be  easily  removed  for 
inil)ection  and  repair. 

The  jiole  pieces  are  bolted  to  the  magnet  frame,  and  this  eon- 
iilruetion  permits  the  removal  of  a  field  spool  without  dismantling 
the  machine. 

'J'he  field  spools  are  wound  on  insulated  sheet-steel  bobbins:  this 
eonstruetion  efficiently  protects  the  field  windings,  and  is  not  liable 
to  deterioration.  The  eommulating  field  coils  consist  of  edgewise 
wound  copper,  which  eonstruetion  is  superior  to  all  other  forms  oi 
winding  for  this  purpo-e.  The  method  of  connecting  the  leads  to 
the  field  winding  is  shovni  in  Fig.  14. 
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Fig.  15  illustrates  the  damping  bridge  construction  used.  A 
heavy  casing  of  copper  surrounds  the  pole  face,  and  drawn  copper 
rods  are  passed  through  holes  in  the  latter.  The  rods  are  expanded 
into  holes  in  the  ends  of  the  copper  casing,  so  as  to  make  a  thoroughly 
sound  electrical  and  mechanical  jo'nt  without  the  use  of  bolts  and 


throughout  its  length  with  mica,  which  has  licen  (■<im])re(ised  and 
ground  to  size.  This  method  of  Kupport  a  vo'd  ,  all  l:olti\l  connections 
liable  to  come  loose,  and  thus  prevents  the  r'.w^.i  becoming  eccentric. 
It  also  eliminates  all  joints  and  insulating  wishers,  which  are  difficult 
to  clean  and  undef  which  copper  dust  can  accumulate. 


Fig.  14. — Method  of  Ooitnecting 
Leads  to  M.4nf  Field  Coils. 


Fli;.'  17.— CojIPLETK  Al;  .1  \  I 

-SHowisci  Solid  ilui 


I   I  '  ill  750  KW.  Self-synohkonlsing  Rot.-vry  Convehter, 
ui  Alternating-cubrent  Starting  Motor. 


nuts,  which  are  very  liable  to  loosen  on  bridge;;  of  converters.  This 
construction  of  bridge  is  practically  immune  from  breakdown,  and 
the  damping  is  very  effective. 

All  armatures  are  slot  wound,  the  windings  consisting  of  separately 
formed  and  insulated  coils.  To  ensure  that  the  armature  will  be  as 
free  from  breakdown  as  is  possible,  the  British  Thomson-Houston 
Company  has  standardised  the  practice  of  insulating  the  armature 
conductore  throughout  their  length  (outside  the  s'ot  as  well  as  inside) 
with  the'same  thicknetss  of  insulation.  TIk^  windings  are  held  in  the 
slots  by  means~o!'spec:aIlyftreated'white'fil)re  wedges,'^n()  binding 


I'll).  I.'i.     Iti.i  Miv  i'o-.\  KiiTi:ii   .Mmink.t  Kiia.mk,',miiowinu  Main  and 

('lIMtlVTATUtU    I'OLK  Wf SOI.SOM,  ALMO  DaMI-INO    HhIIJGK  (ioNMTIircTION 

ow  Poi.B  Kaobi. 

bniulH  hfiriK  iiH<d  on  il..-  .oie  |;ortion.  Tlie  <  iid  HindiiigH  are  bound 
in  such  n  wny  «m  Io  iidnrrj  !hi.  nmxiinniu  of  |iroti'ction  from  injury 
ilurinK  thi'iliimmill  riK  "n  n.  I'on.  'I  he  dincl  rurn  nf  bnmli  .\oke, 
'buH  rjiiiijii,  Ac,  lire  :i|ilil  mi  Id.-  Imri/ontiil  diiimeler.  no  Hint  llic  whole 
iif   thi-   liriiiih   genr  nmy   be   reiimved    without    iip:iettiii({   (hi'   bniiili 


The  connecting  bolts  to  the  various  ring.;  are  insulated  throughout 
their  length  with  mica  tubes.       -^    ^-        -  -       -■..-, 

The  slip-rings  are  specially  shaped  so  as  to  propel  a  good  draught 
of  air  under  the  outer  surface  of  the  slip-rings,  with  consequent  cool 
running. 


Fl(i.    HI—  CoMMl'TATING    PoLE  AND  Si'lldL. 

The  alterualing-curreul  ln'ushei;  ou  all  rotaric;;  are  of  the  block 
type.  Each  brush  is  lifted  with  heavy  duplicate  pigtails,  which 
conduct  the  current  from  the  brush  to  the  brush  holder.  "  T'* 

The  coiv.truct'on  of  the  bruili  holder  adopted  euablos  the  whole 


•  ^"^'^j.^ 


f/g  i  #'  /%„ 


Hpiu'iiiK. 


'I  he  (ilij)-ring'i  iiro  nhriink  on  a  i  mil- iron  iiu|i|iurtiiig  iileevc^  iniiiiliiti  d 


KlU,    Ih.      .i;..|   W.S    (   .INM-.IIJKH  Mir   his.,-, 

of  the  iiltcrnatiuK  eiirreni  bnmli  gear  to  bi'  luoiiiilcd  cm  Ihe  lu)i  of 
llie  ilip-ringii  ill  till'  most  iicee!ii<ibli'  position,  and  avoids  Hie  nccuiuu- 
lution  of  dust  on  thi'  lower  finish  holdein  which  occiiin  whei\  Hlip- 
r  iig  gear  in  mounted  under  Hie  rings.      i$i ''l.^ 
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It  will  1)0  nofiocd  Ihiit  the  top  of  tlii'  bru.sh  lioUler;  can  lio  swung 
back,  KG  that  the  hnishes  can  be  lasily  removed,  cleaned  or  replaced. 

Tlie  speed  of  a  rotary  converter  i  unn  ng  in  parallel  with  alteniafng- 
curront  generatoi-i  is  fixed  by  tlic  frequency  of  the  latter.     If,  how- 


FlQ.    tH.-'ALTERNATINO-CPRRENT  BrUSH  Ge.\R. 


ever,  a  converter  become:;  disconnected  from  tlie  alternating-current 
:.;de,  and  still  rema'n"^  connected  to  machincu  generating  on  the 
direct-current  'bus  bar:?,  it:i  speed  will  depend  on  the  field  excitation 


Fro.   20. 


-Alternating-current    Brush    <Ji;.ui 
R.\isED  for  Cleaning  Purposes. 


(if  the  rotary  be  running  alternating  to  direct-ciUTent),or  on  the  field 
exci.tation  and  power  factor  of  the  alternating-current  load  left  on 
the  rotary  (if  it  be  ruiming  inverted). 


Fig.  2l.--,Sn;i.;i).i,iini'  Devick. 

In  order  to  remove  the  possibility  of  the  npecd  of  a  converter 
inire.isiug  unduly,  all  B.T.-H.  machines  are  equipped  with  speed- 
liiuit    (h'vice.M.     Tliese   operate   by   centrifugal   force,  and   close   the 


contacts  of  thi^  shunt  trip  coil  on  the  direct-cumnt  circuit-breaker 
in  the  event  of  th(^  speed  exceeding  the  norma!  by  15  per  cent. 

The  British  Thom.on-Houilon  ( 'ompanv  recommends  the  pro- 
vision on  all  rotary  converter.;  of  :,n  end-play  device,  which  gives  the 
armatiu-e  a  slight  redprocafng  motion  in  a  direction  parallel  with 
the  shaft.  This  reduces  the  tendency  of  the  commutator  and  slip- 
rings  to  wear  in  grooves,  with  a  resulting  increase  in  the  lite  of  these 
parts. 

The  end-play  device  is  illustrated  in  Pig.  22,  and  consists  of  a  steel 
plate  set  slightly  out  of  parallel  with  the  end  of  the  shaft,  the  top 
be;-ng  inclined  towards  the  latter.  The  plate  is  grooved  on  the 
surface  next  to  the  shaft,  and  in  the  groove  travels  a  steel  ball. 

When  the  shaft  rotates  the  ball  is  carried  up  between  the  end  of 
the  shaft  and  the  grooved  plate,  and,  due  to  the  inclination  of  the 
plate,  forces  the  armature  lengthways  against  the  magnetic  pull  of 
the  field.  Whm  the  ball  has  reached  its  top  position  in  the  groove, 
the  armature,  owing  to  its  inertia,  tends  to  move  still  further,  with 


Fio.  22.--KND-PLAY  Device,  SHotviNG  Steel  Ball  in  Groove. 

the  result  that  the  ball  is  released  and  immediately  drops  to  its  old 
position.  It  is  then  ready  to  recommence  the  cycle  of  operations 
as  soon  as  the  shaft,  drawii  by  the  magnetic  pull,  returns  to  its  old 
position.     By  this  means  periodic  end- play  is  given  to  the  armature. 


A  UNIVERSAL  RESISTANCE  STANDARDISING  BRIDGE. 

BY  C.  V.  DRYSDALE,  D.SC. 
(Concluded  from  p.  419.) 

Theory  of  Double  SxANDARDisiNf!  Bridge  with 
Unequal  Ratiox«i, 

Using  the  same  notation  as  before  and  supposing  that  p,  q, 
p'  and  q'  (Fig.  .5)  are  known 


and 


dividing 


from  wliicii 


.P. 


'\(;S+'-^X)==i,iq+.): 


q  +  iii-       \q  +  m     q'  +  m') 


Writing  ^=r(I  +k),  and  \-./(I  +  k').  t 
A"  A' 


reduces  to 


^     p     q      [p    V     \      q'n(r+l)S' 


Mi    AS     ,,  ,  K 

IT-  s+'^+V+i 

wliere  A.S;/»S'  i.s  the  error  in  the  standard  from  its  nomina' 
vahie. 

The  foilowiiiu  exiMuph's  will  best  show  Mu>  iiroeedure  in 
Imihling  up  anil  stcpjiing  down  by  means  of  ,  he  buihl-up 
standard  :ind  ratio  coils  and  i  lie  double  hridsie. 
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Example  of  Building-up  From  lO  to  LOOOD. 

The  following  is  an  example  of  the  process  of  building  up 
from  a  1  D  to  a  1,000  D  standard,  bv  means  of  three  of  the 
built-up  standard  and  ratio  coils.  The  primary  standard  was 
a  1  Q  compensated  coil  of  tlie  author's  form  made  by  Mr. 
Baugh  and  adjusted  by  Mr.  Jolley  at  the  Northampton  Insti- 
tute in  1908,  and  recently  standardised  by  the  N.P.L.,  its  value 
being  given  as  111-5  parts  in  1,000,000  high  at  20°C.,  with  a 
temperature  coefficient  of  4-5  millionths  per  1°C.  Unfortun- 
ately, the  I — 3  build-up  standard,  forming  tlie  first  of  the  series, 
was  wound  with  manganin  wire  which  was  afterwards  found 
to  have  the  high  temperature  coefficient  of  70  millionths  per 
1°C.,  and  since  the  temperature  could  not  be  kept  very  steady 
and  the  thermometer  could  not  be  read  much  closer  than 
0-l°C.,  the  readings  are  not  as  accurate  as  should  be  the  case. 
The  air  temperature  during  most  of  the  observations  was  under 
15°C.,  and  the  coils  were  kept  near  their  correct  temperature 
by  occasional  heating. 

A.  BuiMi)tg->ip from  1  O.to\0  Cl. 


Coil 

Temp. 

1 

Stan- 

Temp. 

Value 

coeffi-     Tj. 

'1\. 

D.    1    E. 

A 

dard 

correc- 

of coil 

cient. 

' 

resis. 

tion. 

at  20''C. 

L.H.  10L.H.  10... 

25 

2013  20-74'  82-8  113-4 

-I-30-6 

-34-4 

-18-5 

-22-3 

'Centre  3// 

16 

20-07  20-7    1  87-8  107-9 

+20-1 

-38-2 

-11-2 

—29-3 

..       R.H.  10... 

25 

20-05  20  7    I  7S-5  120-0 

-1-41-5 

-39-6 

-17-5 

-15-6 

R.H.  10  L.H.  10... 

25 

20-06  20-75!  80-6  114-2 

-f-33-6 

-38-2 

-18-8 

-23-4 

„       ifentro  3// 

16 

20-07  20-72!  89-5  106-2 

-fl6-7 

-37-6 

-11-5 

-32-4 

„       R.H.  10... 

25     20-08|20-70    79-3  116-5 

-1-37-2 

-37-0 

-17-5 

-17-3 

This  gives  us  the  following  values  : — • 

L.H.10=-22-8-f-2.5(?-20),  Centre  3//= 
R.H.  10  = 


L.H.  100=0-1  {-22-8-K2.5(?-20))  +0-9 
R.H.  100=-0-l{-16-5-f25(^ 


-30-8-f  16(^-20), 
16-5+25(<-20). 

-30-8-fl6(<-20)} 
=  -30-t-16-9(<-20). 

20)}  +0-9  {-30-8+16(«-20)} 
=  -29-4+16-9(?-20). 


C.  Bmlding-uj)  frnin  100  Q  to  1,000  Q.. 


1  O    Compensated  Standard, 
JHB  5. 
Value,  +l]l-5+4-5(/-20). 


1/3  a  Build-up  Standard,  N<i 
2.914. 


100/300    Build-up    Standard, 

No.  2,916. 
(Shunted  with  500,0000=200  m. 


10/30  Build-up   Standard, 
No.  2,918. 


Coil  '^'""P- 


LH.  I  n  (a) 
Centre  3//  (6) 
R.H.  1  Q  (c) 
L.H.  1  n  (a)  I 
Centre  3//  (6) 
RH.  In  (f)| 


Stan- 
dard 
resis. 


■20-75  20-49 1  92-4  103-5 1 
20-65  20-50  164-4  30-4 
20-()C>  20-52 ,  87-2  108-5 
20-50  20-52  [  89-2  105-3 
20-15  20-701156-2  390 
20-05  20-70    84-3  110-3 


+  11-1 
-134-0 
-f21-3 
-I- 16-1 
-117-2, 
+26-0  i 


Tcmp.l  Value 
correc-j  of  coil 
tion.    at20''C. 


Stan- 
dard. 


114-9  -12-3  -H13-7 
114-4  -35-0  -54-6 
114-2.-14-0  -t- 121-5 
113-81-13-0,  I  116-9 
112-2-49-0  -54-0 
III-7J-I9-O! -1-118-7 


Coil 
tested. 


L.H.  100. 

Centre  3// 
R.H.  100 
L.H.  100 
Centre  3/  / 
R.H.  100. 


Temp, 
coeffi-  i   T,. 
cient. 


20-22 
!20-26 
120-22 
120- 14 
'20-12 
120-12 


20-16  114-5 
20-16 j  92-4 
20-13 I1IO-5 
20-11(113-5 
20-10  I  92-4 
20-10.110-0 


Stan- 

Temp. 

M. 

A 

dard 

correc- 

resis. 

tion. 

81-4  +33-1 

-27-3 

-2-2 

103-0  -10-6 

-27-3 

-1  8 

85-3  -1-25-2 

-27-8 

-1-8 

820  -1-31-5 

-27-5 

-1-4 

103-1-10-7 

-27-7 

-0-9 

85-4 

-h24-6 

-27-7 

-1-0 

Value 
of  coil 
at  20°C. 


+203-6 
+  160-3 
+  195-6 
+  201-6 
+  160-7 
+ 195-9 


Flo.  12. 


BiiTiiliir  (ib.HervatioMH  were  made  willi  tlie  coils  iiiter(-luing(-(l, 
giving  the  following  results  : — 


iiavc  linuiiy  :- 


Coil. 


Standunl  ,  Standard 
on  left.       on  right. 


UH.  1  o  («)  ...I  + 1 15-3 
ttontrt-  3,/  ({.),.. I  -r>.J-3 
K.H.  1  II  (r)  ...\     -i  J200 


+  112-8 

-530 

+  121-2 


Mean. 


Cuil  value  (dcd Hid- 
ing 0  for  MockK). 


+  1140        +108+25  {(-20) 

-63-7        -09-7  +  70  (/-20) 

+  120-0      +1 14-0+27  (<-20) 


ThiH  gives  us  the  two  following  10  ii  combinations  : 
I-.ir.  10  (l,,H.  l+Cei.fre.'i,  .SiTieH)=0-l  {108+25(/- 20)} 

■tO-!l|     rV.t-7+70(/-2O))  =-42-9  +  G5-r)(/-20). 
K.II.  J(»  (|{  II    I  f  Centre  :»rS«Ti.'R)--  ()•!  |lM-0  1  27(/ -20)} 

(  0-«!-r,'.c7  1  70(«~20))  -    -■I2-3  |-65-7(/-20). 

B.  BiiMiiii/'iii/nim  10  12  li>  lOO  £2. 


L  11. 

1>  II. 

IMl. 

l<'i-. 

1,(1011 
pievi. 
and  ij 
lower 
ill  I  III 


100^+202  ■  6+10(/-20),  (Vntre  3//=  +  160-5 

+7{<-20),  R.H.  100  =  +  195-8+8(/-20). 

1.000  -0-1  !202-(;  I  10(^-20)}  -1  0-9{160-5+7(/-20)) 

=  164-8+7-4(<-20). 

1,000    0-1J195-S  I  lo(/     20)! -1-0-9 1160-5-|-7(/-20)) 
=  164-1 -f-7-l(/-20). 

1111    these   .sets   of   observations    wo   therefore    have 
i2  coiiibinations.     A   series  of  tests  made  two   inoi 
Diislv  gave  the  values  of  the  L.H.   I.OOO-0I1111  as     | 
f  I  he  IMI.  as    I  I.5.S,  or  lielweeii  5  and  (i  purls  in  1,000 
This  siiiuli  iliNcii-jiaiK  y  may  he  accdii riled  for  liy  a 
•  resislunce  of  the  coils,  \vlii(-li  is  i|iilli-  iiKilialilc 


two 
iths 
159. 
000 
I'ise 


1/3  Build  uj)  HtiitKliird,   No. 
2.9  U. 


10/30    liiiild-iip     Mtundiinl. 
No.  2,918. 


KXAMPLK  OF  HtKPIMNO-DOWN  KIloM   I    12   To  0-0005  i>. 

For  this  jmipose   two  of  the   lO/.'lO  12   Imild-ii))  standards 

were  used  as  ratio  <-oils.     One  of  these  was  the  (-oil  No.  2,918 

sluiidardised  in  the  lust  series  of  tests,  and  this  was  used  as  a 

front  ratio.     A  similar  coil,  No.  2,919,  was  used  as  a  hack 
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I'atio,  ;iik1  tlu'  viilues  of  the  viUio  in  eacli  case  are  given  as 
follows  : — 

10/30  n  Standard,  No.  2,918  ; 


E.  Stepping-downfmiii  0-1  O  to  O-Ol  D. 

No 


Ratio  l/10(l+6-6m+8-l(i;- 
R.H.  100 


L.H.   10 


-294  +  16-9((-20) 

-22-8+2r)(«^20)  -30-8  +  16(t-20)|-16-5+25«-20): 
~30  +  Ui-9((-20) 


R.H.  10 


L.H.  100 

Ratio  1/10  {1+13-5  »j+81(<- 
10/30  n  Standard.  No.  2,019  : 

Ratio  1/10  {l-19-6»«+S-l((- 

R.H.  100 

LH.  10         j  +348-6 +  l(J-9(( -20)  I 

+329+25(<-20)  l+34fi  +  10((-20)  I +372+ 25^-20) | 
+344-3  +  Hi-9(f-20)  |  rTH.  10 

Ratio  l/10jl+26»j+8-l(«- 
of 


•20)to} 


-20)m} 
20)  m} 


-20)m[ 


0-1   D.  Tamao  Standard 

3,224. 
Value,  -46-5+22  (t-2,0). 
Resistance    of   each   potential 

lead,  35  microhms. 
Resistance  of  bridge  blocks  and 

commutator,  55  microhms. 
Hence,  m  and  iii'  are  each  90 

microhms. 


O-Ol  a  Tarnac  Standard,  No. 

3,383. 
Temperature  coefficient,  25;/;. 
Resistance  of  each  potential 

lead,  44  microhms. 
Resistance  of  bridge  blocks, 

&c.,  55  microhms. 
Hence,   I  and  I'  are  each   99 

microhms. 


•  Ratio  coil  and  coupling  resistance  as  Itefore.  The  deflec- 
lionDj  was  obtained  when  the  O-OI  O  coil  was  shunted  by 
1,000  0. 


L.H.  100 
For  each  coil  there  are, 
course,  two  positions  of  the  gal- 
vanometer contact  which  give  a 
ratio  of  about  10  to  1,  and  this 
enables  us  to  make  two  inde- 
pendent measurements  in  each 
case  of  .stepping  up  or  down. 
The  most  accurate  way  of  using 
these  ratio  coils  is  to  ptit  four  copper  bars  across  the  comer 
of  the  bridge,  as  in  Fig.  10,  but  if  rapidity  is  required 
with  slight  sacrifice  of  accuracy  the  bridge  may  be  used 
with  its  ordinary  bars  and  commutator  as  in  Fig.  11,  and  a 
second  reading  taken  by  reversing  the  commutator  and  galvano- 
meter contacts,  as  in  Fig.  12.  In  the  latter  ca.se  a  resistance  of 
55  microhms  must  be  allowed  for  each  pair  of  bars  with  the  com- 
mutator and  contacts.  The  contact  bar  and  connections 
at  the  back  forming  the  coupling  resistance  X  have  a 
contact  re.si.stance  of  almost  exactly  0-001  Q,  so  that  the 
corrections 


Temperatures. 

Deflec- 

A 

/      m 

p    q 

K-K'X 

r  +  1   8 

Stan- 
dard 

resis- 
tance. 

Commu- 
tator. 

Ratios. 

Coils. 

tions. 

correc-'    value 
tion.     at  20°C. 

T    1  T' 

Ti     \Ti 

■Di 

D, 

K     1    A" 

Direct ... 
Reversed 

21-2 
211 

20-8 
20-8 

21-4 
21-45 

21-0 
21-0 

1-7 

1-0 

11-0 
10-5 

-18-3 
-10-5 

+22-6 
+  15-5 

+33-0 
-130 

+9-0 
+9-0 

-0-1 
-0-3 

-15-7 
-14-6 

-25-0 
-25-0 

-27-5 
-25-3 

K 


K'X  d 


jl       V       /m 

[p    p'    \q 


Hence,  the  value  of  0-01  O,  No.  3,383  is  —26+25  («— 20) 
F.  Slepping-dowii  from  O-O'l  D.  to  0-001  D. 
0-01  O  Tarnac  Standard,  No. 

3,383. 
Value,  -26+25  (/-20). 
Resistance    of   each   potential 

lead,  44  microhms. 
Resistance  of  bridge  blocks  and 

commutator,  55  microhms. 
Hence,  m  and  m'  are  each  99 

microhms. 


0-001  D.  Concentric  Standard. 
Temperatuic  coctticient,  28(/(. 
Resistance  cjf  potential  leads, 

I*\'ont,  54  microhms. 

Back,  56 
Resistance   of  bridge   blocks, 

55  microhms. 
Hence,    ^=199    and    ^=111 

microhms. 


are  negligible  when  stepping  down 
from  1  O  to  0-1  Q,  and  almost  so 
when  stepping  from  0-1   Q  to  0-01  O. 

D.  Steppiiiy-dowii  from  1  O  to  0-1  O. 

Standard     1     Q,     Compensated    Coil, 

JHB3. 
Value,  +111-5+4-5  (<-20). 
Resistance  of  potential  leads  negligible. 
Resistance  of  bridge  blocks  and  commutator,  55  microhms. 
0-1  O  Tarnac  Standard,  No.  3,224. 
Temperature  coefficient,  22»!. 
Resistance  of  each  potential  lead,  35  microhms. 
Resistance  of  bridge  blocks,&e.,  55   microhms. 

Hence,  ni  and  »«'  are  each  55  microhms,  and  I  and  I'  are 
each  90  microhms.  Ratio  coils,  front,  10/100,  No.  2,918; 
back,  10/100,  No.  2,919,  as  above. 


Ratio  coils  and  coupling  resistance  as  before. 
Balance   obtained   by  shunting  0-001  Q.   resistance  across 
potential  contacts. 


Temperatures. 

Ratios. 

I     m 

Stan- 
K-K'X,   dard 

r+1     S:  ™sis- 
j  tance. 

Pr-il 

Commu- 
tator. 

Ratios.       Go 

Is. 

Shunt      jjjQ 

correc-     value 
tion.     at  20°C. 

T 

T'     T, 

K         K' 

Direct  ... 
Reversed 

21-1 
21-1 

20-7 
20-7 

21-8 
22-1 

20-8 
20-8 

2-67 
2-72 

+416 
+  408 

+  15-5  -13-9  +10-1 
+21-0 +31-7  1  +  10-1 

+  2-9      1+19-0 
-90      j+25-2 

-22-4 
-22-4 

+441-1 
+440-9 

The  value  of 


(l__V_ 


(in      in  \ 
q        q  J 


X 


yp  p'  \q   ^'yj('-+i).s 

Hence,  value  of  0-001  Q.  concentric  .standard 
(<-20). 

G.  Siepping-down  from  0-0001  Q.  to  0-0005  O 


is  again  negligible. 
+441+28 


0-001  O  Concentric  Standard 


Corrections 


^licrii,!,. 


A'     A' 

'■I  I 


-^,  and-  -- 
.s-         yp 


-Q-r% 


X 

M)S" 


'L'lii'  (lillVri'uces  /I  were  olitaini 
l)y  when  the  coils  were  unshunii 
was  .shunted  by  10,000  O. 


d  b 


taking  two  d 
d  I).,  when  th. 


■(lections, 
I  LI  coil 


Value,  +441  +  (<-20). 
Resistance  of  potential  leads, 

Front,  56  micro  iims. 

Back     54       „ 
Resistance  of  bridge  blocks  and 

commutator,  .55  microhms. 
Hence,   m=lll   and   h('=109 

microhms. 

Ratio  coils  and  coupl 


0-0005  OConcentricStandard, 

No.  3,351. 
Temperature  coefficient  25w(. 
Resistance  of  potential  leads. 

Front,    50  microhms. 

Back,     52       „ 
Resistance  of  bridge  blocks, 

&c.,  55  microhms. 
Hence,    Z=105    and    T^IOT 

microhms, 
resistances  as  before,  but  centri? 


Coramu- 

Tci 

t 

ijjcra-             Deilcc- 
ircs.            j     tions. 

Differ, 
ence. 

A. 

lUtio 
K. 

Stan- 
dard 
resis- 
tance. 

Temp, 
correc- 
tion. 

Coil 

t  ator. 

Front 
ratio,  T. 

'1\. 

T,. 

!»,. 

D,. 

at  20°C. 

Direct  ... 
Itevciscd 

20-7 
20-8 

21-120-95 
21-22,10 

320 
30-8 

130 
12-0 

-168-5 
-163-8 

+  18-0     +8-5 
+  13-l|  +8-5 

116-5 
116-9 

-20-9     -45-8 
-22-0     —47-3 

three  coils  in  parallel,  giving  front  ratios  direct  as   -|-10-3 
+4-5  (<-20),  and  reveraed  +0-9+4-5  («-20). 
The  valne  of 


\l      V      /ill     iii'\ 
Ip^p'^Kq  ~q'   J 


IlcMce,  th.-  vahic  ,,l()-l.  No.  3,224,  is  -46-5+22  (<-20). 


Hence,  value  of  0-0005  Q  concentric  standard 
No.  3,.351   =-1-178+22  (^-20). 

The  above  tests  show  the  facility  with 
which  I  he  whole  range  of  standardisation 
from    1,000    i>    down    to  l»-t)005  Q.  or  less  can  be  effected. 
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Commn- 
tators. 


Temperatures. 


Ratios. 

T    I   T' 


Coils. 


Shunt      1110 


\K-K' 
i   r  +  1 


Direct  ...  19-8  19-9  20-520-2    3-57      -311 
ReTersed:i9-9  19-9  20-5  20-2    4-32      -257 


+  9-5-29-8    +5-0     +26-: 
+0-5+34-3    +5-0     -22-; 


With  a  moderate  regulation  of  temperature  to  witliiii  a 
degree  of  its  standard  value,  tlie  whole  of  a  series  of  stan- 
dards of  the  above  range  can  be  checked  in  a  few  hours. 

It  is  proposed  in  future  to  wind  all  the  coils  of  the  build-up 
standards  with  the  same  wire,  so  that  the  ratio  is  unaffected 
bv  temperature.  For  example,  the  1 — 3  standard  will  be 
made[with'"nuiejsimilar  3  O  coils,  each  of  the  1  O  coils  bemg 
made  of  three  3  O  coils  m  parallel.  There  is  some  advantage, 
however,  in  having  a  ratio  varyingjwith 'temperature,  as  it  is 


Fia.  13.— BiiLT-ri-  Sta.sdard  and  Katio  Coil  with  Intkhpolations. 

Tho  two  outer  30n  coiIh  in  Fig.  13  aro  hIiowp  for  oloamoHn  a»  if  tlioy 
wow  wnnoctod  din^clly  to  tlm  lOn  coilii,  but  each  Ih.  of  coun-o,  coniioctcd 
tfl  the  othiir  half  of  tlii)  block  no  that  thu  iiiten'"'"*'""  nisiHtances  un) 
Imtwoun  thfi  lOii  and  30  u  coilx. 

then  poMHllilc  to  find  a  temperature  which  will  give  un  e.xact 
ratio,  incliidin)^  t  in;  pot.<'ntiaI  contactH,  blocks,  &c.  If  the  rutio.s 
are  tlieii  ke|)t  at  thin  tempcruture  no  concctioiiH  art;  rei|uii('d. 

For<:iiHiTM  wlii-re  tt  ^reut  deal  c»f  Htep|)iMg  down  work  iiUH  to  be 
done  the  writ<T  Iiuh  inodiried  tlic  dc.Hign  of  I  lie  build-up  lat.io  to 
include  int.eqxilatioii  re,MiHtan<-i'.K  wliich  allow  of  it.s  being  used 
in  conjunction  with  tiie  <loulile  xlide  wire  and  of  reading  lln' 
value  of  tiie  coil  undir  ti-Mt  direittly  in  milliontliH,  as  wliin 
making  level  compariMon.H.  The  coiiNtruetion  of  the  10-  3(1  12 
build-up  rutio.K  bobliin  '\r*  fliown  in  Fig,  13.  from  wliicli  it  will  be 
Been  that  two  of  ijn-  cinuiai  loppcr  blockH  arc  Hplil  in  lie.lveM, 
with  an  interpolation  ri'HiHlancc  of  (l-2'i  12  between  lliein.  Ah 
the  end  of  each  of  the  Mlidi'  wire.M  un-  fixed  additional  terniinalH 
with  reHiHtaneeM  of  2  12  and  of  2-5  12  betwi-en  them,  u»  in 


Stan- 
dard 
resis- 
tance. 


+455 
+455 


Temp.  Coil 
correc-  value 
tion.     at  20°C. 


-5-0 ! 
-5-0 


179-7 
-170-0 


Fig.  14.  If  the  front  and  back  ratio 
coils  are  each  of  them  connected  to 
these  terminals  as  shown  in  Fig.  14 
(a),  (b)  or  (c),  the  bridge  will  be  very 
nearly  direct  reading  either  for  even 
ratios  or  for  ratios  of  2  to  1,  or  of  10 
to  1.  For  the  bulk  of  ordinary  work, 
however,  the  simple  build-up  ratios 
are  all  that  are  required. 
In  conclusion,  it  shoidd  be  again  pointed  out  that  the  tests 
above  given  are  by  no  means  such  as  should  be  obtained  under 
satisfactory  laboratory  conditions  with  perfectly  adjusted  coils 
and  skilled  ob.servers.  In  the  case  of  Government  standardis- 
irg  laboratories  or  other  institutions  where  such  conditions 
obtain,  the  bridge  should  be  capable  of  measuring  to  the  highest 
degree  of  accuracy,  and  with  great  convenience  and  freedom 
from  error.  The  ability  to  check  a  whole  series  of  .standards  of 
different  values  in  terms  of  a  fundamental  .standard  or  to 
evolve  a  complete  set  of  standards  of  different  values  from  a 
single  unit  with  ease  and  rapidity  is  of  special  value. 

For  an  example,  a  0-1 0  non-inductive  standard  coil  was 
tested  on  October  6th  last  by  slipping  down  from  the  1  D 
standard  previously  tested  by  the  N.F.L.,  and  found  to  have 
the  value  -|-173-|-23  {t—20).  '  It  was  then  tested  at  the  N.P.L., 
the  value  being  given  as  0-100011  international  ohm  at  17-13°C. 
iiu'October  26th.     After  its  return  it  was  again  checked  against 


Even  Ratio. 


Donedlinecormectlons-.direct  reading. 
Full     „  .1  Carey-FostermeChod. 


2:1  Ratio. 


10:1  Ratio. 


Pio.  14. — Connections  for  Buii.t-ui>  Ratio  Coils 
wrrn  Interpolations. 

the  1  Q  .standard  and  found  to  have  the  value  -f  176-f  23(/-  20) 
on  November  10th.  Applying  the  temperature  correction  the 
value  of  the  coil  on  October  6th  was  0-10001()7ii.  and  on 
November  10th  O-lllOOllOil  at  17-13'('.,  agreeing  witii  the 
N.IMj.  well  within  tlie  accuracy  to  wliicli  its  certiiicates  are 
issued. 

But,  aUliough  the  bridge  has  l)eeii  designed  for  sucli  accurate 
work,  it  has  been  specially  devi.sed  for  good  commercial  testing, 
and  it  has  been  in  sati.sfactory  daily  use  for  adjusting  standards 
and  taking  their  teniiierature  coetlicient  by  a  lady  assistant 
liuviiig  no  ]>revious  tecimical  training,  and  who  regularly 
obtaiiic-d  (piite  as  good  tenijierature  curves  as  tho.se  siiowii  in 
Fig.  7,  taking  about  two  to  three  hours  over  each  .set  of  observa- 
tions. It  has  thus  been  found  commercially  po.ssible  to  issue  with 
each  separate  resistance  standard  a  cerliiicate  and  tem])erature 
curve,  which  <!Ven  the  (Jerinuns  liave  not  ye!  done.  Kven  lor 
adjusting  moving  coil  instrunieiit  shunts  of  liigh  ([Uality  this 
l)ridge  serves  better  I  iian  most  ordinary  deyic(vs. 

.Mr.  A.  (!.  Jolley,  who  has  recently  been  making  a  h)ng  .series 
of  ineasurenients  with  the  original  bridge  at  the  Nortliampton 
Insliliite  informs  nie  that  he  linds  the  rapidity  of  reading  with 
the  slide  wire  just  10  times  as  great  as  with  the  shunting 
inethodH  UHinilly  i'iniiloye<l. 

Allhoiigli  the  new  bridge,  &c.,  is  an  iidvance  as  icgards 
convenience,  it  is  admittedly  merely  a  combination  of  the 
HiethodH  laid  down  by  the  great  pioneers  of  accurate  resistance 
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measurement,    Prof.    Carey    Foster,    Lord  Kelvin,  and    Lord 
Rayleigh,  and  the  more  that  is  done  in  this  direction  the  more 
does  one  find  to  admire  in  their  work. 
APPENDIX. 
Effect  of  Shunting  Low-resistanob  Standards. 
A  low-resistance  standard  may  bo  shunted  in  either  of  two  ways,  which 
we  may  refer  to  as  the  "  short  shunt "   and  "  long  shunt "   methods 
res])ectively.     In  the  former  case  the  shunt  is  connected  between  the 
potential  terminals,  as  in  Fig.  15,  while  in  the  latter  it  is  joined  to  the 
ouii-ent  tenninals  as  in  Fig.  10. 

Slwrt  Shunt  Connection. — The  parallel  resistance  of  the  combination 
(leaving  out  of  consideration  the  ratio  resistance  of  the  bridge)  is 
Rjs+l+l') 
B+s+l+V' 

But  the  P.D.  between  the  bridge  blocks  is  less  than  that  across  the 
resistance  R  in  the  proportion  of  s  to  s+l-{-l'.  Hence,  the  efiective 
resistance  of  the  combination  as  regards  P.D.  across  the  bridge  is 

_  R{s  +  l+r)        _s ^         ■?£    __ 

~R+s+i+l''  s+l+V     R+s  +  l+r' 

Hi  p  I  /  I  /'\ 
Hence,  change  produced  bv  shunting,  \R  =  R—R'^ 
AB^    R^l+V 

R    iJ+«+z+r' 

resistance  as  if  it  shunted  the  resistance  R-\-l-\-V  instead  of  R.      If  s  is 
large  compared  to  R-\-l-\-l' 

AR_R+l+l' 
R  s 

Long-shunt  Connection. — Here  the  effect  of  connecting  the  shunt  S 
across  the  current  terminals  is  to  reduce  the  current  through  the  resis- 


R'  = 


-  „  ,     ,„  and 

B+s+l+l" 

.  or  the  shunt  produces  the  same  change  of  effective 


Fig.  !•'>. — Short  Shunt. 


Fig.  16. — Long  Shunt. 


tance  in  the  ratio  of  s  to  ii+c+c'+.s,  so  that  the  fractional  change  in 
effective  resistance 

AR  _  s  _    R+c+c' 

R      R+c+c'+s     R+c+c'+S' 


or,  if  .5'  is  largo  compared  with  B-\-c-]-c' 


,  AM     R+c+c 


R 


It  thus  appears  that  in  whichever  way  a  low  resistance  standard  is 
shunted,  the  change  of  effective  resistance  is  obtained  by  applying  the 
ordinary  shunting  formula  to  the  total  resistance  between  either  the 
(jptential  or  the  current  terminals.  As  the  resistances  of  the  potential  or 
of  the  current  terminals  may  be  10  per  cent,  or  more  of  the  nominal  value 
care  must  be  taken  to  measure  the  total  resistance  between  the  terminals 
shunted,  if  balance  is  to  be  obtained  in  this  way. 


LINKING-UP  IN  THE  WEST  OF  ENGLAND  AREA. 


.'\  meeting  was  hehl  at  the  Mercliant  Venturers'  Teehnical 
C'one<re,  Bri.stol,  on  Monday,  the  18tli  ult.,  when  an  introduc- 
tory statement  was  made  by  the  convener,  Mr.  H.  Faraday 
Proctor  (joint  hen.  secretary  to  the  Nati(.nal  Electric  Power 
Supply  Joint  Committee). 

Mr.  PiiOfTOR  surveyed  the  growth  of  the  movement,  and  stated  that 
the  question  of  th(>  smallrr  undertakings  was  given  very  early  considera- 
lion,  and  it  was  laid  down  by  the  .Toint  Committee  at  its  meeting  on 
.luni'  23  ■■  that  in  fonnula"ting  any  linkingu))  proposals  iwisting  areas 
and  lights  should  bo  preserved."  It  was  felt  that  the  output  of  the 
.-jmalU  r  undertakings  is  likely  to  ))e  much  improved.  Mr.  Proctor  then 
eonipaR'd  the  West  of  England  area  with  the  area  of  a  proposed  Lnnca- 
sliin'  sehome,  which  comparison  showed  how  unfavourable  was  thi'  Wi'st 
of  England  area  as  defined  for  a  linking-up  scheme  of  any  magnitude. 
Also  that  the  scheme  was  introduced  as  a  war  measure,  with  a  view  to 
ei^ononiising  tlie  coal  output,  but  as  an  outcome,  the  Government  would 
siM>  that  the  electrical  industry  in  the  futtire  was  run  on  more  economical 
lines,  especially  as  regards  generation.  In  the  ManchcstiT  neighbour- 
hood coal  consunii)tion  was  ,'ij  Ih.  ))cr  unit  per  unit  sold,  and  in  some 
American  schemes,  as  low  a  figure  as  2  lb.  per  imit  or  le.-s  was  reached. 
Mr.  I'rontor  nvritio  I'-il  \h"  ]in)l)al)le  linkingup  of  Bristol  with  Bath  and 
I'ortishead. 


Mr.  Baohk  thought  that  the  electrification  of  main  lines  already  bcgnn 
by  several  railway  companies  would  be  extended  after  the  war,  and 
would  facilitate  linking-up.  Also  that  adequate  defence  for  small  under- 
takings should  be  i)rovided. 

Dr.  Pi'RVEs  expressed  the  view  that  the  West  of  England  area  was  not 
very  hopeful  ground,  but  thought  that  many  cases  could  be  taken  to 
begin  with. 

Mr.  Christy  desired  to  know  whether  any  financial  assistance  would  Iw) 
afforded  by  the  fiovemment  m  respect  to  capital  outlay,  also  whether  it 
was  the  intention  to  "  swallow  up  "  the  smaller  undertakings. 

Mr.  Verdon  Smith  desired  that  the  matter  should  be  treated  on 
national  grounds,  and  inquired  as  to  the  compensation  for  displaced 
officials. 

Mr.  SwARBRiCK  stated  that  fanners  would  welcome  a  supply  if  it  could 
be  obtained,  and  referred  to  what  had  been  done  in  this  connection  in 
Hereford,  as  described  before  the  last  I.M.E.  A.  Conference. 

Mr.  Charlton  remarked  that  his  undertaking  would  welcome  the 
l)ro~pfctof  obtaining  cheap  electricity,  which  seemed  probable  under  a 
linking-up  scheme. 

Dr.  PiiRVES  said  the  question  of  connecting  up  fannt  rs,  large  or  small, 
would  follow  quite  naturally  when  it  had  been  decided  to  connect  up  small 
towns. 

Mr.  Proctor  having  r.'iilic  d  to  some  of  the  points  raised,  it  was  de- 
cided to  form  a  <  Ji  iH'ial  ( '..mniittee  which  should  comprise  aU.  those  who 
had  been  invited  to  i  h'   ni.-.t  mt;  that  day,  viz  : — 

Local  Authorities. 
Name.  Representing. 

Teague  F Bath  Electricity  Department. 

Proctor,  H.  Faraday    ...  Bristol  Electricity  heiiartment. 

Bache,  W.  J. Cheltenham  Electricity  Department. 

Fippard.  A.  .J Frome  Electricity  Department. 

Corson,  F.  H Gloucester  Electricity  Department 

Wilkins,  A.  C Monmouth  Electricity  Department. 

Dimmack,  A Swindon  Electricity  Department. 

Howard,  A.  J Taunton  Electricity  Department. 

Bolam,  J.  H Weymouth  Electricity  Department. 

Companies. 

Hardy,  W.  E Bath  Tramways  Co. 

Smith,  W.  G.  Verdon  ...  Bristol  Tramway  Co. 

Purves,  Dr.  J.  A Blandford.     Bumham,     Dorchester      & 

Swanage  Supply  Companies. 

Parfitt,  G.  J.  T Kevnsham  Electric  Light  Co. 

Swarbrick,  F Minehe ad  Electricity  Co. 

Christy,  F Portishead  &  Mid  Somerset  Supj:  ly  Co. 

Randall,  A.  B Salisbury  Electric  Supply  Co. 

Edwards,  .J.  H Tewkesbury  Electric  Supply  Co. 

Charlton,  G Weston-super-Mare  Electric  Supply  Co. 

Mr.  Corson  (Gloucester)  was  elected  chairman,  and  Mr.  W.  J.  Bache 

(Cheltenham)  was  elected  vice-chairman  and  secretary. 

The  following  working  sub-committee  was  appointed  : — 

Mr.  H.  Faraday  Proctor    ...\ 

Mr.  F.  Teague." f„  ,.       .       i    a    u       .• 

■»;t      A    T^-            1  /  Rcpresentmg   Local   Authorities. 

Mr.  A.  Dminiack  I       '  ° 

Mr.  J.  H.  Bolam  ) 

Mr.  F.  Swarbrick    \ 

Mr.  F.  Christ V  [  Repre.senting  Companies. 

Mr.  G.Charlton ) 

The  following  matters  were  referred  to  the  sub-committee  :  Considera- 
tion of  extent  of  area ;  report  on  plant  capacity  and  requirements ; 
standardisation ;  consideration  of  provision  of  capital  required  for 
linking-up ;  and  suggestions  as  to  possibility  of  immediate  linking-up  of 
s])ccific  districts. 


Use  of  Earthed  Neutrals  in  Transmission  Systems.    In 

a  recent  discussion  on  the  aliove  subject,  at  a  meeting  of  the 
American  Institute  of  Electrical  Engineers,  Mr.  Bernard  Price 
gave  some  interesting  particulars  of  the  methods  used  on  the 
transmission  system  of  the  Victoria  Falls  and  Transvaal  Power 
Co.  In  this  ca.se  it  has  been  found  unquestionably  wise  to 
earth  the  neutral.  When  this  was  done  the  automatic  cut-outs 
served  to  isolate  instantaneously  the  initial  fault  and  prevented 
the  lightning  arrester  gear  from  a  continuous  discharge  and 
flash-over  on  switchgear  connections.  It  is  essential  that  each 
separate  section  of  the  system  should  be  separately  grounded, 
and  for  arrangements  to  l>e  made  such  that  when  portions  of 
the. system  become  automatically  isolated  from  other  [lurtions 
they  still  remain  grounded.  Dealing  with  the  question  ol 
inserting  resistance  in  the  neutral  connection,  Mr.  Price  said 
that  the  principle  adopted  was  to  make  such  resistances  as  low 
as  ])ossible.  The  earth  side  of  the  resistance  is  connected  to 
the  station  main  earth,  the  resistance  working  out  t(»  under 
0-2  ohm.  Good  earths  are  readily  .secured  by  sinking  largo 
metallic  plates  into  an  expanse  of  water. 
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THE  DEVELOPMENT  OF  THE  POWER  LOAD. 

In  another  12  months  we  hope  it  will  be  possible  to  deal 
with  this  subject  at  some  length,  and  to  show  that  recent 
developments  in  electricity  supply  for  industrial  puiposes 
have  kept  pace  with  the  remarkable  industrial  developments 
that  have  taken  place  in  little  more  than  a  vear.  Notwith- 
standing these  developments,  and  regardless  of  the  shortage 
of  coal,  waste  is  still  allowed  to  go  almost  unchecked  in 
certain  of  the  important  manufacturing  districts  of  the 
country.  There  are  still  those  who  think  that  because 
they  have  the  means  to  purchase  a  ton  of  coal  they  have 
the  right  to  use  it  as  they  wish. 

Although  at  this  time  one  cannot  describe  what  has  been 
done  at  home  during  the  year,  nor  refer  to  what  is  contem- 
plated in  the  immediate  future,  one  may  at  least  draw  broad 
conclusions  from  facts  which  are  common  knowledge. 
Probably  the  best  lesson  is  afforded  by  those  countries 
which,  although  rich  in  mineral  wealth,  are,  according  to 
our  pre-war  standards,  deficient  in  man  power,  and  which 
are  less  favourably  situated  geographicallv  than  ourselves. 
In  these  countries  the  development  of  the  ])()wer  load  over- 
shadows everything  else,  and  it  is  recognised  that  the 
natural  drawbacks  are  to  a  verv  large  e.xt^snt  neutralised 
b}'  the  lavish  use  of  electrical  energy  and  by  the  substitution 
of  machinery  for  men. 

Whereas  at  the  beginning  of  the  century  it  was  customary 
to  think  in  hundreds,  or  at  most  in  thousands,  of  kilowatts, 
it  is  now  common  to  think  in  tens,  or  in  hundreds,  of 
thousands  of  kilowatts.  During  the  year  just  closed  the 
development  of  the  tuibo-alternator  unit  and  its  auxiliaries 
has  kept  well  up  to  requirements,  and  greater  developments 
are  foreshadowed  in  the  immediate  future.  Considerable 
attention  has  been  given  to  the  securing  of  efficiency  in  the 
boiler  hou.se,  and  a  number  of  informative  Papers  on  this 
subject  have  been  read.  In  the  boiler  house,  also,  striking 
developments  appear  to  be  imminent. 

An  excellent  example  of  the  progress  that  has  been  made 
in  the  design  of  prime  movers  is  furnished  by  the  74th 
Street  Power  Station  of  the  Interborough  Rapid  Transit 
Co.,  of  New  York.  Little  more  than  15  years  ago  eight 
5,000-7,500  kw.  reciprocating  engine  seta  were  installed. 
These  oj)erated  at  175  lb.  steam  pressure,  there  was  no 
Bupcrheat,  tlie  wate,r  rate  was  17  lb.  per  kilowatt-hour,  and 
the  co.st  f)f  r-rigines,  generators  and  condiULsers  was  £8  per 
kilowatt,  in  I!il5  four  of  tlifse  sets  were  broken  iij)  and 
wjld  jm  HCTup,  and,  if  wr  remenibcM-  rightly,  three  .'iO.OOd  kw. 
turbine  units  wore  itistalled.  In  a  space  no  greater  than  that 
required  for  one  of  tlu!  old  reciprocating  set^,  a  .■K),(MM>-kw, 
turbine  unit  wbh  erected  and  was  operated  from  the  same 
boilerH,  which  delivered  three  times  their  rated  output. 
The  boilers  were  w(>rki-c|  at  205  lb.  gauge  pressure,  and  wore 
pqiii[)pe(l  with  underfeerl  stokers  and  superheaters  to  give 
20(/'K.  Huperheut.  The  water  rate  under  similar  load 
conditionH  to  that  of  thf  reriprocating  sets  was  ll'l  lb.  |»er 
kil«i*all-hour,  ami  the  nml  was  £1.  Km.  per  kilowatt.  To 
the  noil  technical  mini  a  better  way  of  expi<Hsiiig  these 
figure.-^  is  to  stale  that  they  mean  a  saving  of  over  £40,000 
per  annum  in  fml  alone  for  each  turbine  unit.  Kaily  in  the 
yc'ur  jii.Ht  closed  it  was  aiinniiiK  cd  ili;it  I  lie  same  company, 


after  careful  consideration,  had  ordered  a  70,000-kw. 
turbine  unit.  This  unit  is  to  be  in  three  sections,  one  high 
pressure  and  two  low  pressure,  and  on  light  load  it  will  be 
capable  of  operation  at  high  economy  with  the  high-pressure 
and  one  low-pressure  cylinder.  The  completion  of  this  set 
and  the  publication  of  the  test  results  will  create  a  good  deal 
of  interest.  Such  a  progressive  policy  on  the  part  of  the 
Interborough  engineers  and  financiers  is  one  greatly  to  be 
admired  and  one  worthy  of  being  imitated. 

Hopeful  as  we  are  as  to  the  future  development  of  the 
power  load  at  home,  a  strong  public  opinion  will,  never- 
theless, be  necessary  before  local  authorities  and  com- 
panies can  be  dislodged  from  the  grooves  into  which  they 
have  either  wedged  themselves  or  have  been  wedged  by 
the  State,  and  which  make  economical  working  an  utter 
impossibility.  Great  as  is  the  need  for  economy  in  every 
direction,  London  is  still  supplied  with  electricity  upon  49 
different  systems,  from  70  generating  stations,  by  65 
authorities.  Dr.  H.  F.  Parshall's  estimated  saving  of 
more  than  half  a  million  tons  ot  coal  per  annum  by  sup- 
plying the  400-million  kilowatt-hours  required  in  the 
London  area  from  two  generating  stations,  each  of 
125,000  Ivw.  installed  capacity,  has  not  yet  materialised. 

Rather  are  our  engineers  engaged  upon  the  development 
of  schemes  for  the  linking-up  of  the  many  existing,  and  more 
or  less  equally  inefficient,  stations  throughout  the  countr}-. 
They,  at  the  request  of  the  Board  of  Trade,  are  seeking  to 
secure  economies  in  hundreds  of  thousands  of  pounds, 
whereas  we  would  have  them  secure  economies  in  millions. 
If  in  making  war  the  country  can  afford  to  spend  thousands 
of  millions  sterling  at  the  rate  of  six  millions  sterling  per 
day,  it  surely  stands  to  reason  that  we  can  well  afford  to 
spend  a  total  of  some  tens  of  millions  sterling  in  order  to 
secure  for  our  people  one  of  the  prime  essentials  of  industrial 
prosperity.  When  peace  is  proclaimed,  as  we  most  earnestly 
liope  it  will  before  the  end  of  the  year,  it  would  make  little 
difference  to  us  if  we  were  to  pretend,  for  little  more  than  a 
week,  that  we  were  still  at  war.  Such  pretence  would  result 
in  incalculable  and  immediate  gain  to  the  country  ;  but, 
as  we  have  already  said,  the  attempt  is  being  made  merely 
to  tide  over  the  difficulty.  The  iiun'itable  result  will  be 
that  the  problem,  which  is  now  being  shirked,  will  become 
increasingly  difficult  in  course  of  time,  and  will  have  to  be 
solved  by  the  next  generation. 

There  are  those  who  believe  that  relatively  few  generating 
stations  would  be  a  source  of  weakness  to  the  country  in 
time  of  war.  It  is  said  that  the  Gernum  military  autho- 
rities vetoed  electric  traction  on  an  extensive  scale  for  this 
reason. 

Beginning  with  Marallum,  n.c.  IIHI,  ami  cduiitiiig  the 
present  war  decisive— as  Ministers  assure  us  it  will  be — 
history  records  Hi  decisive  wars.  Of  these,  five  took  place 
before  the  dawn  of  the  Christian  era,  and  four  in  the  ISth 
ceiiturv.  This  leaves  seven  decisive  wars  spread  over  a 
period  of  l,.H()((  years.  For  this  reason  alone  we  should  he 
tempted  to  take  the  risk  of  what  is  lliouglil  by  .some  to  be 
a    source   of   weakness. 

We  hav(^  thought  i)  necessary  to  deal  with  this  point  at 
some  length  lnu'ause  at  the  present  time  we  are  paying 
dearly  for  our  omissions  in  not  constructing  the  Chaiuiel 
Tumiel.  The  so  called  "  weakness  "  of  the  Channel  Tuniie 
ill  time  of  war  is  sui'li  1  hat  t  he  scheme  is  now  being  seriously 
discu.s.sed  by  those  who,  only  a  few  y(^ars  ago,  were  bitterly 
o|ipo,sed  to  it . 

It  has  yet  to  be  shown  llial  woik  ulnrli  in  iioiinal  times 
is  for  the  good  of  inankiiid  is  likely  to  be  to  the  dclrinuMit 
of  iiiankiiul  in  time  of  wm.  Helpful  as  has  been  the  develop- 
nu:nt  of  the  power  load  to  u<  diuiiig  the  past  year  in  the 
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manufacture  of  munitions,  we  maintain  that  even  more 
helpful  will  it  be  found  in  the  future,  and  we  would  have  the 
people  of  the  country  look  at  the  matter  from  a  national 
rather  than  from  a  parochial  point  of  view. 

At  the  outset  it  was  our  intention  to  record  the  year's 
progress  in  heavy  electrical  engineering,  and  as  yet  we  have 
dealt  only  with  the  question  of  power  supply.  Since  the 
former  depends  on  the  latter,  it  is  fitting  that  t  he  importance 
of  a  practically  unlimit-ed  and  inexpensive  power  supply 
should  be  emphasised.  The  holding  over  for  a  week  of  the 
record  of  the  progress  in  heavy  electrical  engineering  is, 
therefore,  excusable. 


REVIEWS. 


Copies  of  tha  undeimentloned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  books  published  under  23.  Add 
10  per  cent  for  abroad  or  for  foreign  books.] 


Treatise  on  the  Theory  of  Alternating  Currents.  (Vol.  11.)  By 
Alexander  Rissell,  M.A.,  D.8c,  M.l.E.E.  Hecond  editiou. 
(Cambridge:    Univer.^ily  Pre.s.-i.)     Fp.  xiv. -|-56G.     15s.  net. 

At  first  sight  this  book  seems  to  have  needed  little  alteration 
since  the  original  edition  w."--;  published  ten  years  ago,  but  al- 
though there  are  few  additions,  several  of  the  chapters  have 
been  entirely  re-written.  The  chief  differences  are  to  be  found 
in  the  matter  dealing  with  armature  reaction  and  with  power 
transmission.  In  the  fornier  the  method  now  adopted  is  easier 
to  follow  than  the  old  one,  and  is  an  improvement  in  that  there 
is  less  ground  for  the  criticism  that  the  treatment  is  too  mathe- 
matical and  too  far  removed  from  practical  considerations. 
It  is,  however,  in  the  chapter  on  power  transmission  that  real 
improvements  have  been  made  b}^  much  fuller  use  of  hyper- 
bolic functions  in  the  manner  developed  by  Kennelly,  of 
Harvard  ;  and  to  help  the  student  a  new  chapter  dealing  with 
hyperbolic  trigonometry  has  been  added.  Only  those  who  have 
used  these  methods  realise  what  advantages  they  offer  over  the 
semi-graphical  or  "  topographical  "  method  of  Steinmetz  ; 
whilst,  excellent  as  the  Steinmetz  "  symbolic  "  method  may 
be  for  the  purpose,  it  is  far  surpassed  in  convenience  and 
brevity  by  the  new  method. 

A  new  chapter  has  also  been  added  which  is  of  interest  from 
the  practical  point  of  view  :  Dr.  Russell  has  worked  out  a 
most  ingenious  system  for  analysing  a  distorted  E.M.F.  or 
current-wave  into  its  harmonic  components  by  a  simple 
algebraic  method  depending  on  Weddle's  Rule  for  finding  the 
area  of  a  curve  ;  this  avoids  the  very  heavy  labour  involved 
in  the  ordinary  methods  of  curve  analysing  based  on  a  direct 
application  of  Fourier's  theorem.  With  the  continued  rise  in 
transmission  voltages  more  attention  must  be  paid  to  the 
possibility  of  resonance  effects  and  wave-form  study  is  accord- 
ingly of  increasing  importance,  so  that  Dr.  Russell  has  con- 
ferred a  boon  on  electricians  by  devising  a  method  of  analysis 
which,  for  simplicity,  ranks  with  graphical  methods,  whilst 
possessing  the  added  advantage  of  brevit3^ 

The  other  new  matter  is  to  be  found  in  the  short  descriptions 
of  such  modern  machines  as  the  La  Cour  motor  converter  and 
the  frequency  transformer,  but  these  additions  are  very  brief 
and  are  only  descriptive.  Lastly,  the  theory  of  the  induction 
motor  has  been  re-written  so  as  to  bring  it  more  in  line  with 
modem  methods,  and,  in  particular,  the  "  ciicli'  d'agvams  " 
have  been  simplified. 

The  book  as  a  whole  is  essentially  one  for  the  mathematical 
student ;  there  is  very  little  descriptive  matter,  and  although 
the  actual  standard  of  mathematical  knowledge  rc<[uired  is  not 
high,  the  point  of  view  in  the  arguments  is  generally  that 
whicli  would  lie  taken  by  a  niatliematical  physicist  as  compared 
with  that  taken  by  a  practical  engineer.  But  for  a  student 
who  I'.as  graduated  in  mathematics  and  who  then  studies 
engineering  the  book  is  admirable  in  every  way,  as  the  de- 
scriptions are  suiiicient  to  point  out  the  purpose  of  tlu'  theory, 
without  falling  into  the  error  that  a  practical  engineer  can  be 
made  bv  reading  text-books.  F.  J.  Dykes- 


Practical  Mathematics  for  Technical  Stud«n<s.    Part  11.    By 

T.  8.  U.suERwooD  and  C.  .T.  A.  Thimble.     (Londoi  :   Macmillan  & 
Co.)     Pp.  X.-I-565. 

The  authors  of  this  book  have  earned  and  they  deserve  the 
thanks  of  students  of  engineering  and  other  branches  of  appbed 
science.  In  view  of  the  many  books  on  "  Elementary  Practical 
Mathematics  "  it  is  refreshing  to  come  across  a  book  that  is  not 
elementary. 

A  feature  of  the  book  is  the  attention  given  to  vectors.  In 
the  first  chapter  the  fundamental  principles  are  explained  and 
illustrated.  Later  in  the  book,  the  principles  of  the  calcidus  are 
applied  alike  to  vectors  and  scalars  as  these  principles  are 
stated  or  illustrated.  The  determination  of  laws  and  empirical 
formulae  to  suib  numbers  determined  by  experiment  is  dealt 
with  at  some  length,  the  chapter  on  Harmonic  Analysis  includ- 
ing most  of  the  work  required  by  the  engineer.  The  use  of 
symbolic  operators,  as  labour-saving  devices,  is  illustrated 
fully,  the  chapters  on  differential  equations  containing  a  number 
of  typical  examples. 

Students  who  master  the  text  will  be  in  a  position  not  only 
to  solve  the  many  exercises  given  in  the  book,  but  also  to  apply 
their  knowledge  to  the  problems  of  engineering  or  applied 
science.  The  many  examples  in  the  text  cover  a  wide  range  of 
subjects,  and  will  be  invaluable  to  those  who  are  working 
without  a  teacher.  In  the  next  edition  we  should  like  to  see 
included  a  chapter  on  the  construction  and  use  of  graphical 
charts  and  solid  models.  The  use  of  such  charts  and  models 
is  rapidly  extending,  and,  as  yet,  the  literature  on  the  subject  is 
scanty. 

Messrs.  Macmillan,  Ltd.,  enjoy  the  reputation  of  being  the 
publishers  of  sound  mathematical  works,  and  the  book  under 
review  will  enhance  their  reputation.  It  is  unreservedly 
recommended  to  those  who,  having  mastered  the  elements  of 
arithmetic,  algebra,  geometry  and  trigonometry,  are  able  and 
willing  to  devote  the  time  necessary  for  acquiring  a  knowledge 
of  the  subject. 

Electric  Lighting.     By  A.  H,  Aveiu-.     (London;  Casaell  &  Co.)     Pp. 
viii. +  150.     Price,  Is.  net. 

As  the  sub-title  states,  this  book  is  a  practical  guide  to  the 
wiruig  of  houses  and  the  installing  of  electric  light  p'ants  ;  it 
does  net  deal  with  electric  lighting  in  its  more  general  aspects. 
It  is  well  printed,  as  also  are  the  diagrams  it  contains  ;  pro- 
bably m.any  of  cur  readers  are  already  familiar  with  it,  as  the 
edition  before  us  is  a  reprint  of  one  published  in  1913.  It  is 
foimded  on  a  series  of  articles,  origmally  contributed  to 
'■  Work,"  and  m.ay  be  recommended  to  those  who  are  mterested 
ia  the  work  of  house  lighting,  either  as  amateurs  or  profes- 
sionals. "*  •  H-  "■ 

Electric  Bells  and  iTelephones.    Edited  by  B.  E.Jones.  (London  : 
Ca?seU&Co.)     Pp.  I.H.     Is.  net. 

This  is  one  of  the  well-known  "  Work  "  series  of  handbooks, 
'  a  statement  which  sufficiently  describes  the  nature  of  its  con- 
tents. ■  It  contains  a  clear  outline  of  all  the  practical  details 
•  of  the  mstallation  of  bells  aiul  telephones  in  a  private  house  ; 
psrhaps  it  m.akes  its  appeal  more  particularly  to  the  amateur, 
but  it  might  be  useful  to  many  a  beginner.  It  contains  a 
couple  of  chapters  describing  the  general  principles  on  which 
the  aciioii  of  the  telephone  is  based. 

Engineering  as  a  Career.    By  P.  and  A.  W.  M.vrsuall.    (London  .- 

Pcrcival  Marshall  &  Co.)  Pp.51.  6d. 
This  little  pamphlet  is  likely  to  be  usefal  to  parents  and 
o-uavd'a;  s,  and  to  hel])  to  a  proper  under.stavdiiig  of  what  tin 
engineering  career  really  is.  It  deals  mostly  with  workshop 
life,  and  says  very  little  about  the  technical  college.  It  gives 
some  notes  about  the  maui  subdivisions  of  engineering  activity, 
while  avoiding  the  thorny  question  as  to  whether  a  boy  does 
better  to  begin  with  the  college  or  the  workshop.  It  is  im- 
possible to  avoid  a  feeling  of  bewilderment  when  one  considers 
the  many  alternative  possibilities  which  are  suggesved  to  the 
would-be  engineer,  but  the  authors  cover  superficially  a  good 
deal  of  ground,  laying  stress  throughout  on  the  practical  rather 
than  the  theoretical  aspect  of  things. 
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THE  PARALLEL   OPERATION   OF  ELECTRIC   POWER 
STATIONS. 


The  following  discussion  on  Mr.  J.  S.  Peck's  Paper  took  place 
before  the  Manchester  Local  Section  of  the  Institution  of 
Electrical  Engineers.  An  abstract  of  the  Paper  appeared  in 
otir  issue  of  November  24th. 

DISCUSSION. 

Mr,  W.  B.  WooDHOUSE  saw  no  difficulty  in  the  parallel  working  of 
stations,  as  it  had  been  done  in  this  country  for  many  years,  particularly 
on  the  north-east  coast,  not  merely  with  two  stations,  but  with  a  number 
of  stations.  Some  people  considered  that  linking -up  simply  meant 
extending  existing  mains  at  existing  pressures,  but  that  was  far  from 
beiiig  the  case.  Mr.  Woodhouse  then  discussed  the  subject  numerically 
on  the  same  lines  as  in  the  London  discussion. 

Mr.  J.  Robertson  said  the  question  for  discussion  was  whether  existing 
stations  with  mains  laid  out  were  to  be  linked -up  for  mutual  assistance, 
or  whether  the  larger  view  was  to  be  taken  of  a  big  linking  up  scheme 
at  much  higlier  pressures,  which  would  probably  include  some  of  the 
prospective  large  super-stations.  The  Lancashire  linking-up  scheme 
was  on  a  somewhat  modest  scale,  and  after  careful  consideration  it  had 
been  decided  that  there  was  much  benelit  to  b^  derived  from  linking-up 
stations  of  moderate  capacity  and  using  as  far  as  possible  cables  already 
laid.  If  a  bigger  scheme  were  to  come  along  in  the  futuie,  and  it  was 
decided  to  link  up  with  50,000  or  100,000  volts,  these  modest  little 
fi.GOO-volt  stations  would  work  quite  well  for  distribution  purposes  ;  at 
any  rate,  tlie  money  spent  on  them  would  not  be  lost.  It  was  of  interest 
to  note  that  the  author  confirmed  the  fact  that  there  was  no  serious 
technical  difficulty  in  linking-up.  During  the  last  two  years  the  speaker 
had  been  responsible  for  the  working  of  a  station  at  Salford  ;  there  they 
had  in  daily  (i|Kration  two  .I.OOO  kw.  turbines  running  in  parallel  with 
the  Lancashire  electric  power  station,  where  they  had  in  operation  plant 
aggregating  about  11,000  kw.  At  Salford  the  turbines  were  throttle 
governed,  whilst  at  HadclitTe  they  were  nozzle  governed.  At  Salford 
the  alternators  were  compensated  by  a  Miles. Walker  compensattr, 
whilst  at  th(!  otlier  end  the  alternators  were  uncompensated.  The 
regulators  were  of  different  types  ;  in  fact,  ths  condition's  were  the  worst 
possible  for  parallel  running.  Notwithstanding  the  conditions,  the 
stations  had  run  in  parallel  for  two  years  without  any  of  the  wondi  rfid 
things  happening  which  were  prophesied  owing  to  resistanre  and  renr 
tancc  not  being  in  correct  proportion  .to  .secure  satisf.i,  tni ;\  iniiiiiiiL'. 
The  RadelitTe  pressure  was  10,000  volts  and  the  Salfiil  |  n  uiv  i  .inn 
volts,  and  it  had  been  demonstrated  that  2,000  kw.  coulil  I  >  mi.  r,  hin.j.  il 
in  either  direction  at  Of)  pow;-r  factor  without  voltage  ngulntion.  This 
low  power  factor  meant  about  15  per  cent,  line  loss,  and  it  was  neces.sary 
to  regulate  the  voltage  in  order  to  bring  the  jxiwer  factor  nearer  unity. 
It  was  foiind  that  if  the  generating  enil  voltage  were  raised  about  .1  per 
rent,  anil  the  receiving  end  voltage  lowered  about  2.1  per  cent.,  prae- 
1  it-ally  ideal  parallel  conditions  were  obtained.  During  the  two  years  of 
jjarallel  opc-ration  only  two  cases  of  surging  had  occurreil  ;  and,  whilst 
the  eauti-  was  still  in  doubt,  the'speaker  was  of  the  opinion  that  il  was 
due  to  the  voltage  regulators.  Mr.  Robertson  agreed  thai  if  there  was 
to  he  any  appreciable  interchange  betw'.'en  stations  a  boosting  regulator 
was  absolutely  nercHsary.  It  was  (piite  possible  to  deliver  |)owir  from 
one  station  to  another  regularly  without  a  device  tif  this  kind,  but  when 
lliis  transfer  was  requin'd  in  either  direction  the  regulator  was  essential 
to  maintain  the  power  factor  and  keep  ilown  line  losses.  Double  wire 
wound  transformers  were  desirable  in  eonneetiug  systems,  also  cables 
of  ample  iross. section  in  duplieale.  Kven  if  tlio  technical  dilTiculties 
were  greater  than  demonstrated,  (he  advantages  of  linking-up  were  such 
llial  the  diflij  ullirs  xhould  le  fftceil  and  overcome.  A  2.'>  to  ."(O  per  cent, 
reserve  supply  from  another  station  was  a  condition  which  only  station 
engineers  couUI  a|ipreciate. 

Mr.  fi.  It.  \'ii  KKiiM,  referring  to  (he  eonneifions  of  tile  boosting  Irans- 
former  in  ['in.  I,  Ihriuglit  it  letter  to  put  a  Iransfornier  in  each  phiisc, 
AN  thoconneflion  hliown  would  lend  l<i  unbalance  the  load  on  llie  |.1imm'm 
nnd  enu^e  uiislaMe  rinining  of  the  maehines.  I'hc  author  ha<l  indicated 
n  methiyl  of  calculating  I  h- load  on  two  stations  connected  byaiiimluclion 
molorgenenitor  sel,  and  in  Iliis  eonneclitm  Mr.  N'ickers  gave  a  foruiula 
for  the  same  piirfKive. 

Prof.  A.  R  FlKl.i)  sriirl  Ihe  Paper  emphasised  <iiue  niori'  the  penalty 
demnnded  for  haphazard  lines  of  elei-lrieal  development.      Nol  only  wire 

?;reat  varieties  of  voltage,  freqnenev  and  lv|;eH  of  plant  to  be  provided 
iir,  but  ixinling  Iwoplinw  syslemM  had  id  Ire  linkedup  to  three  phase 
syslemn  iinlil  llie  former  Wi're  abolislied.  Trouble  sometimes  arose  in 
meelinK  llic  exuel  fri(|iirii,y  ruli.m  ;  for  inslanie,  when  (10  and  2ri  cycles 
were  involvid,  llie  miiMmiim  s|ei'd  of  a  iiel  comprising  Iwo  synchronous 
mnihiiiii  ilireilly  lonplid  Irn-elher  was  ;i(IO  revs,  per  iniii.  "  When  Ihe 
linkriiKtoKether  of  ii  I  »o.|,|ih>e  and  ik  Ihree  phniie  sysleni  was  in  question . 
diniaullieii  line  to  h|I|;IiI  |,|i<im.  dintortion  eisily  ar'ote  unless  grealer  eare 
wnn  taken  Ihnii  hi'd  Inn  In  M.iiie  inKes  in  ihe  past.  A  rather  exag- 
gerated e.  so  of  Kiieh  IriMib'e  i,ii  iirred  on  a  fsiwer  system  in  the  Slates 
in  which  (wo  2,200. vnll  I  wo  plm...  phinls  hnd  IoIm-  |inke<l  together 
The  diilanre  ve|iiirntinK  Ih''  plmilM  necessitated  a  transmission  voltugo 
of  about  ZCi.iHH),  and.  in  view  of  Ihe  advanlnges  of  Iranmnixsion,  Ihreo- 
phane  was  iip-mI  on  (he  line,  Ih'  rel.y  involving  n  (wo  (o  (liree  phase  Iron"- 
formalion  «(  each  end  of  Ihe  line,  ihe  .Seoll  eonneedon  being  need  for  (ho 
piir|s»e.      ill  o|>iralii.n  il  wa>!  found  thai  a(  (he  rereivinji;  end  (he  (wo- 


|ili.i  e  synchronous  motors  accepted  the  bulk  of  their  power  on  one  phase, 
leaving  Ihe  other  phase  lightly  loaded,  and  the  unbalancing  was  enough 
tu  I  ause  serious  heating  of  the  windings  in  the  overloaded  phase.  Rotat- 
ing the  connections  at  the  motor  gave  no  improvement,  and  even  slightly 
raising  the  voltaga  by  taps  on  the  transformer  failed  to  equalise  the  dis- 
tribution of  the  load.  It  had  been  supposed  that  the  conditions  would 
be  best  if  symmetry  were  maintained  as  niiirli  as  possible,  and  to  this  end 
care  had  been  taken  to  see  that  the  transmission  line  which  was  connected 
to  the  teazer  transformer  at  one  end  was  also  connected  to  the  teazer 
tran.sformer  at  the  other  end.  Actually  it  was  better  to  avoid  this 
arrangement,  and  further,  for  one  direction  of  transmission,  the  im- 
provement by  shifting  round  the  three  connections  between  line  and 
transformer  at  Ihe  receiving  end  in  one  direction  was  greater  than  if 
the  connections  were  shifted  round  in  the  other  direction.  It  was  easily 
understood  how  the  leakage  reactance  of  the  transformers  induced  a 
phase  distortion  in  the  case  of  the  Scott  transformer  connection,  and  how 
this  effect  might  be  serious  unless  suitable  precautions  were  taken  in  the 
design  of  the  transformers.  Regarding  the  method  of  voltage  regulation 
shown  in  Fig.  1  (in  the  original  Paper),  it  would  appear  that  the  neutral 
on  either  one  or  other  of  the  systems  could  be  earthed,  but  not  both. 

Mr.  JiTHLiN  considered  that  there  was  a  great  need  for  a  clear  ex- 
position of  the  great  bogey  of  wattless  load.  There  was  no  need  for  more 
wattless  current  on  a  system  than  that  required  by  the  external  load 
provided  the  operating  conditions  of  the  two  stations  were  correctly 
adjusted  to  the  load  connected. 

Dr.  Wm.  C'raiip  thought  the  Paper  should  be  discussed  by  engineers 
in  charge  of  lai^e  schemes  rather  than  by  those  dealirg  with  smaller 
systems,  although  in  the  latter  case  some  very  interesting  questions 
arose.  The  author  appeared  to  be  overstating  the  fact  in  suggesting 
that  at  the  present  time  there  was  no  trouble  with  parallel  operation. 
Turbo-generators  gave  little  trouble,  but  in  Lancashire  schemes  it  would 
])robably  bo  necessary  to  parallel  gas-engine  sets  with  turbine  and  steam 
sets.  Would  this  pi-csent  no  difficulty  ?  Again,  where  more  than  two 
stations  wi'w  iiMiraUng  in  parallel  it  was  difficult  to  .see  how  the  division 
of  load  \v:i-  I.I  111  accomplished  with  induction  synchronous  machines 
milcss  tliiav  Ha-  nini-e  than  one  linking  machine  between  each  pair  of 
stations  or  (lui.h.al.-  .a.-iii.-.t  i.ais  aiiaii'jed.  Taking  the  ease  of  three 
stations.  A,  B  a.nl  ('.  nf  hIh.  h  A  «a-  ili.-  Largest,  and  B  larger  than  C; 
also  the  distan.v  l..iv,.-.ii  .laii.ins  v\  a>  .\  luB,  10  miles;  B  to  C,  10  miles 
and  A  to  C,  2.')  miles.  jThen  an  niduction  sj^chronous  .set  installed 
between  A  and  B  would  naturally  have  its  motor  fed  from  A,  and  simi- 
larly the  f:et  between  B  and  C  would  have  its  motor  fed  from  B.  If 
i-ai-li  1  ill), in 4  up  set  had  a  slip  of  4  pi-i'  (■.•iit.  at  full  load,  the  frequoncy  of 
Wv  -^-.l.  ni-  .\,  B  and  C  might  und''i  tla-  m.hM  conditions  be  .50,  48 "and 
111  I  -M  ,1 1\.  ly.  In  many  cases,  f..r  .  \aiiiii|.-  the  cotton  industiy,  the 
ilill.i -iir.-  I.riw.'i-ii  .VI  anil  4.S  wmdil  be  .serious  ;  but  in  nearly  every  easo 
III"  (lianLr  Iinlil  .Ml  III  Hi  wuiil.l  be  prohibitive.  The  use  of  induction 
s>  luliKiM.iii  <  iiii.liiiHs  was,  tlii'ivfoi-e,  strictly  limited.  Further,  in  even 
the  small,  ^t  .a-.-,  what  was  the  position  regarding  reversibility?  If 
A  was  1 .11111.  .1.  .1  t.i  the  induction  motor  of  the  linking  set  it  could 
obviouslv  .li\.it  |ii>«er  to  B  ;  but  if  A  broke  down  B  was  powerless  to 
help.  This  might  be  provided  for  by  arranging  the  connections  between 
A  and  B  and  the  linking  set  so  that  either  station  might  feed  the  motor 
and  be  fed  by  the  generator.  This  did  not  a[)pear  to  be  an  expensive 
addition,  and  it  would  be  of  interest  to  know  whether  it  had  previouslv 
been  tried  or  oven  proposed.  When  at  the  beginning  of  the  Paper  the 
author  referred  to  Appendi.x  1.  as  "  livating  the  subject  in  a  general 
way  ■'  ho  was  a  little  optimistic  ;  the  solution  did  not  consider  the  f  ffeet 
of  load  upon  the  machines  nor  lake  into  account  the  diftei-ent  eft'ecis 
of  the  iron  losses  in  the  generating  and  motoring  machines  i-espeetively. 
These  points  were  thoroughly  covered  by  <'.  P.  Stcinmetz  in  "  Alteniate. 
current  Plifnomena,'"  ."Ird  edition,  page  .'{1.5. 

Mr.  H.  A.  Ratoi.ii.'i.'  said  the  Paper  provided  a  strong  ai-gumeut  for 
the  standardisation  of  frequencies,  since  the  main  diHiculties  incidenliil 
to  the  parallel  working  of  power  stations  apiicared  to  rise  in  connection 
with  the  operation  of  fi-equeney  changers.  'I'he  nnllior  had  slated  that 
frequenev  changers  should  l)o  designed  for  abnormal  conditions;  but 
if  tlii-y  were  large  enough  to  deal  with  such  conditions,  it  was  po.ssible 
tnal  one  iwsult  would  be  a  poor  overall  ellieieney.  Presumably,  tho  load 
under  abnormal  conditions  would  be  very  mueli  gii-ater  than  the  nonnal 
running  load,  and  it  mi  ant  i  ither  nnniiiig  a  large  machine  at  a  com- 
paratively low  load  or  paralleling  smaller  machines,'  which  a)ipaitntly 
introduced  other  dillicnll ies.  These  difficulties  were  not  s])eeifieall,v 
in'Mitioned,  but  reading  bet\iei-n  the  lines  in  the  Paper  it  was  evident 
that  thi'V  had  a  ii'iil  existence.  One  slatemeni — ^"occasional  shut 
downs  may  be  exiM'cled  " — gave  an  idea  of  what  was  likely  to  happen. 
Itegarding  static  eonvei-sion  from  two  phase  to  three  ]  base  and  vici' 
versa,  this  was  quite  sound  with  the  exee|>lion  of  Ihe  small  iioint  raised 
li.v  Prof.  Kield.  In  the  ease  of  couvc  rsion  fnmi  single  phase  to  poly- 
pha-e,  till  author  said  this  could  only  be  done  at  the  expense  of  unbalane- 
iiig  the  load  on  the  separate  iihases.  It  was  ])ossible  to  convert  fr.ini 
tlin'o-iihase  to  single  phase  with  an  equal  current  on  nil  thrte  phases; 
but  the  ]iower  faelor  would  (irobably  lie  dilTeii-nl  on  each  of  Ihr  three 
jilwues,  and  eonsecjurnllv  Ihe  load  would  not  be  balanei'd.  Obviously, 
a  imlytihase  supplv  eonid  never  be  converted  lo  a  singlephaso  one 
Ihrniigh  the  niediinn  of  sialic  Iransfonners,  An  interesting  fact  in  eon- 
noclion  with  tin  uic  of  induction  fivi|ueney  ehangi  rs  was  Ihe  com- 
paratividy, large  slip  nicissary  In  transfer  an  appreciable  load  from  one 
system  lotiie  other.  A^siin  ing  thei-e  «ere  Iwo  slat  ions.  A  and  B,  one 
lif  which  (A)  was  ee|i  bialed  for  maintaining  a  const  ant  frequency, 
linked  through  a  eon  verier  ret|uiring  a  2  per  cent,  slip,  then  belwren  tho 
eoiiditinns  when  A  was  .supplying  (lower  lo  H.  and  the  eondil  ions  when  U 
wan  supplying  power  lo  A,  there  would  be  a  lotiil  variation  of  I  percent 
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ill   the  frequency  nf  station   B.     This  would  not  suit  the  LaneashiiB 
textile  industiv. 

The  Author,  in  itply  to  Mr.  Vickers,  did  not  tliink  the  arrangement 
shown  in  Fig.  1  noidd  give  unbaUmced  voltages  except  to  a  very  small 
dcgne,  due  to  asliglit  difEerenct  in  the  value  of  the  impedance  introduced 
hy  the  iTgulating  transformers  into  the  different  phases  ;  but,  as  pointed 
oirt  by  another  sycaker,  this  method  of  boosting  on  two  phases  only 
shifted  the  position  of  the  neutral  point  of  the  system,  so  that  two 
stations  connected  throu!!;h  a  feeder,  having  a  booster  of  this  type, 
could  not  both  be  earthed.  The  only  advantage  of  thi.s  regulator  was 
(hat  it  was  cheaper  than  the  Ihi-ee. phase  i-egulator.  Replying  to  Trof. 
Field's  comments  on  the  'Scott'"  method  of  transforming  from  two 
phase  to  three  phase,  tie  imlialancing  of  voltage  which  might  occur  was 
oiie  of  the  difficulties  foi-e.^ecn  hy  Mr.  Scott  originally,  .and  great  caie  was 
always  taken  to  interconnect  the  windings  on  the  thite-phase  side  of  the 
main  transfonner,  so  that  there  would  be  a  minimum  reactance  between 
the  two  halves  of  the  winding.  Hundi'cds  of  transformers  were  built 
in  this  manner,  and  nothing  was  ever  heard  of  unbalanced  voltages.  If 
the  two  halves  of  the  winding  were  not  properly  interconnected,  tho 
unbalancing  might  be  very  serious.  Regarding  Dr.  Cramp's  remarks 
on  parallel  rimning,  it  was  generally  safe  to  assume  that  if  the  different 
generators  in  a  station  ran  well  in  parallel  with  each  other  they  would 
run  in  parallel  with  those  in  another  station.  As  to  the  difficulty  of 
connecting  several  stations  by  means  of  induction  synchronous  sets, 
it  was  a  fact  that  a  difference  in  speed  ratio  was  required  in  order  to  make 
the  set  take  its  full  load  ;  but  tho  value  of  4  per  cent,  taken  for  the  slip 
was  altogether  too  high.  In  general  the  slip  would  not  exceeel  1  to  1 J  per 
cent,  on  a  machine  of.  say,  .WO  kw.  capacity  ;  but  even  with  this  small 
slip  tlie  difference  in  speed  ratio  might  l)e  very  objectionable  luieler 
certain  conditions.  Another  objection  to  the  induction  synchronous 
set  pointed  out  by  Dr.  fVamp  was  that  tlie;  induction  machine  could  not 
ro-generate  if  the  s^mchronous  plant  to  which  it  was  usually  connected 
was  shut  down.  Tlw  suggestion  that  this  might  be  overcome  by  arrang- 
ing the  set  so  that  the  connections  of  the  two  machines  might  be  inter- 
changed with  reference  to  the  generating  stations  was  hardly  feasible 
for  the  following  reason  :  A  motor-generator  set  was  only  utiliseel  for 
interconnecting  when  the  stations  had  different  frequencies,  therefoio 
the  induction  mach'ne  would  be  wounel  for  a  diffenint  frequency  from 
that  of  the  synchronous  machine,  .and  it  was  obvious  that  imder  tlKse 
conelitions  it  would  not  be  possible  to  interchange  their  position.  Mr. 
Ratcliff  had  suggesteel  that  a,  frequency  changer  woulel  have  to  woik  at 
low  load  most  of  the  time,  and  would,  thercfoi-e,  be  an  inefficient  as  well 
as  expensive  piece  of  apparatus.  The  extent  to  which  it  could  be  loaded 
would  elepend  upon  the  rate  at  which  the  loads  fluctuated  on  tho  gene- 
rating stations.  If  load  changes  were  gradual,  the  .^et  could  be  worked 
at  approximately  full  load  most  of  the  time  ;  but  even  at  full  load  there 
was  approximately  100  per  cent,  margin  before  it  would  pull  out  of  step. 
If,  however,  the  joaels  fluctuated  too  r.apidly  to  permit  adjustment  of 
governors,  then  the  frequency  changer  would  have  to  be  of  larger  size 
or  more  lightly  loaded.  "When  eonsielering  the  question  of  the  effect 
of  resistance  in  the  feeder  upon  parallel  operation  it  was  to  be  remem- 
bered that  the  reactance  of  the  generators  themselves  shoulel  be  taken 
into  account.  On  the  other  hanel.  if  the  interconnecting  feeeler  was  of 
very  small  capacity  as  compared  with  that  of  the  generating  station, 
its  eihmie  value  might  have  a  veiy  .ap)  reci.able  effect  on  synchronising 
lower.  Mr.  Rolirrtson's  remarks  on  the  parallel  opieration  Ijetwrsn 
Saiforil  and  the  Lancashire  F.leetrie  Power  f'o.  were  of  consieler.able 
interest,  and  it  was  to  lie  honied  that  further  paiticulai's  of  tests  actually 
made  would  he  given. 


MEW  TOTALLY-ENCLOSED  MOTORS  OF  ELECTRO- 
MOTORS (LTD.) 


It  is  well  linowii  ll..-.,t  the  di  liiard  feir  tod'lly  ene'nsrd  motor.=!  li.nB 
In  the  past  been. restricted  partly  by  the  elifticulty  in  constructing 
tlieni  of  any  size  and  jiiu-tly  by  their,  high  cost  compared  with 
vc  ntilated  motors.  The  reasem  for  this  is  tl.ft  all  the  heat  ge nerp.ted 
in  aiKncIcsed  motor  inuKt  of  uece\ssity  be  ladiafcd  through  the  out- 
.side  carea.se  of  the  jnachiiie,  and  as  the  rate  of  dissipation  is  I'mited 
it  follows  that  the  licit  generated  must  also  lie  Pniited.  .-.nd  from  a 
practical  pei'iil  of  view  this  neeessil.-it<'.s  that  (he  output  for  a  given 
carcase  is  restricted,  with  the  result  that  these  iivichines  arc  rela- 
tively costly.  Furthermore,  high  .speeds  l.tivebeen  impiacticablp, 
for  the  very  rea.s-on  that  a  large  pro]  ort'on  of  this  heat  is  generateel 
by  the  armature  iron  losses  n'e.ue,  and  as  these  increase  with  the 
speed  a  po'nt  is  soem  nachul  when  these  tosses  r'oiie  1  a'ance  the 
radi.ating  capacity. 

Many  expedients  have  ben n  niiployd  to  overcome  this,  such  as 
])ipe  ventilated  n-olors,  forced  vditiinfon.  etc.,  but  the  necessary 
trunking  is  always  an  object 'on  :uid  freqmutly  impossible.  Other 
ileviees  sucli  as  jiipes  through  the  jnach'nca  itself  have  been  en\- 
ployed,  fins  and  ribs  ii]  on  the  carcas<>,  but  still  wilhnul  much  success. 

A  more  snceessfiil  means  has  liCi  n  the-  r  niiiloMinnt  of  :\  hollow 
bedplate  upon  which  the  motor  is  moiinlnl,  .  ml  lliuiu'li  which  air 


in  circulateil  fimu  tin'  motor.  <  The  hollow  bedplate  is  (inbedded  in 
concrete  to  absorb  the  heat,  oi-  can  be  cooled  by  a  system  of  water- 
pipes.  This  introduces  pai  element  which  has  to  be  taken  into 
account  in  any  sehe'ine  of  erection,  and  any  arrangeni'iit  which 
clim'iiatcs  this  fixture  is  of  obvious  advantage. 

Tho  idea  of  the  present  invention  lies  in  a  practicii!  m.eans  of 
providing  large  air  cooing  surfaces  constructed  in  such  a  manner 
that  the  system  can  bo  applied  (o  standard  machines  of  the  well- 
known  chimney  or  pipe  ventilated  type,  the  construction  beng  such 
that  tho  surface  c,",n  easily  be  adjusted  by  the  miinul'aeiurer  to  suit 
.any  re'qnirenifiit. 

It  is  eonstructed  by  Ejocfiomo'.ors,  Ltd.,  hi  var'ons  forms.  In 
one  of  these  the  radiator  consists  of  a  box  with  end  pieces  to  fit  on 
vertical  trunk  openings  in  the  motor  end  covers,  and  through  this 
box  pass  in  a  vertical  dircct'on  a  number  of  thin  metal  tubes.  In- 
side the  back  bearing  of  the  motor  a  fan  is  fitted  e'li  the  armature- 
shaft  which  causes  a  circulat'on  of  air  through  the  machine  and 
through  the  radiating  box  and  the  arrangement  of  the  tubes,  &c.,  is 
such  that  the  air  impinges  on  the  thin  vertical  tubes  giving  maxi- 


T(lT\I.r.V-EXC'T.OSl!D    MoTOT!    .rV     Rl.F.e'TTiOHOTORS,     I-TD. 


in.um  cooUng.  Tho  .".(IvamagP  of  the  sy.stem  is  that  not  only  i« 
increased  radiating  surface  provieled,  but  as  tho  tubes  are  thin  com- 
pared with  the  motor  carcase  the  radiation  is  mue'h  greater,  and  it 
is  possible  to  aiiproach  within  quite  reasonable  limits  of  the  capa- 
city of  a  ventilati'd  motor  of  given  frame  size  without  the  use  of 
anything  excessive  in  the  size  of  the  radiator. 

Anothe-r  form  of  tho  invention  is  shown  in  tho  illustration.  Here 
the  tube  radiator  is  replaced  by  one  having  thin  s'nuons  metal  s'des 
with  top  i'.nd  bottom  covers  and  also  having  mounted  inside  the 
radiator  ba  file  plates  which  cause  the  airto  im.pinge  in  a  thin  strea'iu 
against  the  outsiile  surfaces  so  that  this  type  performs  the  same 
fiinct'ons  as  the  tube  radiator. 

The  elesign  lends  itself  very  we>II  to  an  entirely  water  or  dust -tight 
cemstruetion,  yet  at  the  sr.me  time  the  bulk  is  of  quite  moderate 
elimens'ons  ;  in  fact,  we  understand  that  it  is  loss  than  for  au 
ordinary  totally  cnelosed  motor  when  dealing  with  larger  pow"i'» 
Such  a  motor  is  applieabl(>  to  all  situat'ons  where  the  atniosphcru 
must  be  excluded  ind  it  wdl  be  advantageous  to  centrifugal  pump 
makers  owing  to  the  higher  speeds  that  are  thus  available,  .\pplica- 
lion  has  been  maeh-  for  jiatcnts,  ami  the  makers  state  that  a  con- 
siderable number  of  these  motors  have  flivadv  been  built  and  put 
int.  practical  service  i,i  cilleries.  ,.|M-inl,  .il  work.s.  Xc.  with  the  most 
satisfactory  re'SNll^.  _     Ll__ii- 
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CORRESPONDENCE. 


CITY  AND  GUILDS  EXAMINATIONS. 

TO  THE.  EDITORS  OF  THE  ELECTRICIAN. 

Considering  the  general  apathy  wliich  appears  to  exist 
regarding  these  valuable  examinations,  it  was  pleasing  to  find 
that  the  publication  of  the  annual  report  was  noticed  by  you 
in  your  issue  of  December  15th,  even  though — as  you  said — 
'■  it  makes  very  gloomy  reading."  It  should  be  the  duty  of 
every  principal,  head  of  department,  and  teacher  at  our 
technical  institutions  to  "  read,  mark,  learn,  &c.,"  this  report  ; 
but  we  wonder  how  many  will  do  so. 

On  more  than  one  occasion  you  have  allowed  us  to  comment 
on  the  bad  treatment  which  ''  Electric  Wirenien's  Work 
(now  re-named  "  Electrical  Installation  Work  ")  receives  at 
the  hands  of  those  in  authority  at  technical  institutes.  Now 
this  is  the  fundamental  electrical  engineering  subject,  it  ap])eals 
to  all  .sorts  of  people  besides  wiremen,  and  should,  therefore, 
be  taught  at  more  centres  than  the  other  electrical  subjects, 
and  have  a  preponderance  of  students. 

From  the  report  we  gather  the  following  facts  : — 

(rt)  That  in  session  1915-16,  "  Electric  Wiremen's  Work  " 
wa.s  taught  at  only  48  centres  as  against  108  centres  for  "  Elec- 
trical Engineering,"  a  ratio  of  441-  per  cent.  In  1914-15,  the 
ratio  was  48i  per  cent.  These  figures  clearly  .show  that  tlie 
fundamental  subject — "  Electrical  Installation  Work,''  to  give 
it  its  new  name — is  grossh^  neglected.  In  a  word,  our  tech- 
nical institutes  give  twice  as  much  attention  to  the  training 
of  officers  as  to  the  training  of  men  for  the  electrical  army  ; 
even  though  the  cost  of  equipment  in  the  latter  case  is  far  less. 
We  might  also  infer  that  when  there  is  any  cutting-down  to 
be  done,  it  is  the  fundamental  subject  which  suffers. 

(b)  The  percentages  of  those  "  in  attendance  "  at  the  classes 
who  got  as  far  as  sitting  for  examination  were  as  follows  : — 

1910.  19ir>. 

Electric  wiremen's  work     ...     15  per  cent 23  i)or  cc:it. 

Ek-ctrical  engineering 28        ,,  31^      „ 

Thus,  on  the  average,  we  have  70  per  cent,  of  the  electrical 
engineering  students  failing  to  come  up  to  the  examination 
scratch  ;  and  no  less  than  80  jier  cent,  of  the  "  wiring  "  students 
failing  likewise.  The  construction  we  put  on  the  70  per  cent, 
is  that  in  spite  of  the  attraction  of  well-equipped  laboratories 
the  subject  is  too  far  over  the  heads  of  the  majority.  In  the 
(■niu;  of  tlie  80  per  cent.,  we  should  say  the  result  was  due  to 
inadequate  equipment  and  tuition  simply. 

(c)  The  percentages  of  tho.se  who  ])as,sed  to  those  who  sat 
at  the  two  .sets  of  examinations  are  as  follows  :-  - 

191C.  1915. 

Electric  wiremm'B  work     ...     51  jMjr  cent 50  iht  wnt. 

Electrical  tngincering         ...     37        „  4<fJ     .  ,, 

These  figures  show  that  in  spite  of  the  miserable  equipment 
and  poorly-jiaid  teaching  vouchsafed  to  the  so-called  "  Wirinc/ 
Clan&eji,"  the  examinational  rt>8ult8  therein  are  de(id(^dly  Letter 
than  those  of  the  otlier  classes.  It  is  then  surely  worth  while 
givin;;  more  attention  to  the.se  classes.  May  we  not  infer  also 
ifroni  the  above  li(,'nres  that  many  students  who  ar(!  at  ])reseiit 
jiilchforked  direct  into  I  lie  electrical  engineering  course,  would 
do  better  if  they  had  a  preliminary  j;rounding  in  " Elvctririd 
I iiHliiUitlion  Work  "  'i 

Very  few  peo|)le,  we  sujipose,  are  aware  that  students  in  a 
(Jrude  II.  or  I'"inul  Cluss,  who  find  the  examination  paper 
beyond  llieni,  ciin  take  tiie  (irade  1.  pajier  and  obtain  liie  same 
ccrtiricate  that  they  ^ol  when  in  the  lower  class. 

Thin  Hort  of  tiling  rellects  Htron^ly  on  tlie  (juality  of  the 
tuition,  ami  depreciatijs  the  value  of  the  tubuhiled  results  in 
the  iilfieiiil  report. 

We  do  not  know  enough  of  the  situation  to  comment  on 
yi«ur  Htateinent  that  "  llic  Irrlinicil  ri)lliyi:i  iiiiil  llii'ir  xlnfjn  arc 
htinfi  iihlini'il  ftir  llir  juirjuisr  i)f  inulciiir/  scrontlrliisn  iiir  iiivrh- 
mfiir/i  out  i)J  ihirdrhiHH  (jnriltiuia."  Hut  wi'  do  know  that  the 
•«fellent  work  being  done  by  Mr.  (J.  Bowron  in  the  electrical 
worksliopH  nt  Qiieen  iMary's  ConvaicHcent  Auxiliary  lloHpitnl 
at    Koehanipton,    London,    has   ullructed    luucji    favourable 


attention  and  has  been  regarded  as  a  novelty  ;  yet  it  is  exactly 
the  sort  of  work  that  should  have  been  the  regular  thing  in 
'■  Wiring  Classes  "  for  years  past.  The  above  two  matters 
seem  a  clear  case  of  '"  doing  those  things  which  ought  not  to 
have  been  done  and  leaving  undone  ....  &c." 
London,  Dec.  27.  A.  V.  Lundbero  &  Son;!. 

[We  regrco  that  pressur,?  on  oui  space  corap.ds  u"   to  hold 
over  some  correspondence. — EdS.  E.] 


ELECTRIC  SUPPLY  COMPANIES  AND  EXCESS 
PROFITS  TAX. 

Ou  Friday,  Deo.  15,  the  appeal  of  the  ck^^trieity  supply  companies 
of  Great  Britain  was  heard  by  the  Board  of  Referees.  The  provincial 
companies  and  certain  of  the  London  companies  (127  undertakings 
in  all)  weiv  represented  by  Mr.  H.  B.  Renwiek  (managing  director  of 
the  County  of  Lniulun  Electric  Supply  Co.),  and  certain  other  of  the 
London  eonipunies  (10  in  number)  by  Mr.  W.  F.  Fladgate  (ohairman 
of  the  Charing  Cross,  West  End  &  City  Electricity  Supply  Co. ).  The 
appeal  thus  represented  no  less  than  137  companies'  undertakings, 
involvuig  a  capital  expenditure  of  about  £25,000,000.  The  ajjpliea- 
tion  of  the  companies  \\as  for  an  increase  ol:  (he  statutory  per- 
centage. 

The  Referees  decided  that  in  the  case  of  the  London-suburban  and 
provincial  companies  the  statutoiy  percentage  should  be  increased  from 
(i  i:er  c"nt.  to  7.5-  per  C3nt.,  and  in  thf"  case  of  the  London  companies 
(other  than  the  above)  the  peroc-nlauT  slimilil  lr.>  raised  from  0  to  7  per 
C3nt.  The  following  companies  ar-'  rli~ril  a^  London-suburban  com- 
panies ;  Th"  County  of  London  Eti-tiir  Sippih-  do.,  the  South  London 
Electric- Sum, il-,  ('•<i'\..  tli  Si.ufli  M'tro  Militin  Klectric  Light  &  Tower 
and  til-  M-ii'n  .,,l!i;i-,  \  i-:i -ri ,  ■,- Sll:.:.l^(^.■rl;■;lnU  .s. 

Th'  e!iir|  I-  >  isiil -1,1!  Ml  1^  H  Inch  Ml  iL^iii'd  V.  illi  the  rcferee-s  in  arriving  at 
their  decision  wciv  tlie  following  : — 

The  electricity  companies  aro  working  under  a  concession — viz..  a 
terminable  lease.  Not  only  is  the  lease  terminable,  however,  but  the 
terms  of  the  compulsory  purchase  provided  therein  ars  extremely  un- 
C3rtain  and  provide  nothing  for  goodwill.  The  companies  are  also  work- 
i  Kg  in  comp3tition  and  subject  to  statutory  limitations,  obligations  and 
restrictions,  which  due  to  these  and  other  causes  pivvcntcd  in  the  past  the 
forming  of  adequate  reserves  for  depreciation.  Further,  the  supply  of 
electricity  is  an  industry  newly  developed,  and  the  present  companies 
were  the  pioneers.  Also  the  industry  necs^iliitcd  a  cuiital  rx;'euditun> 
not  only  heavier  in  the  first  place  than  in  tl 'lln:l^^■  cnmnicrcial  busi- 
ness," but  there  is  also  involved  a  capital  i'\;>r,uliliii'.'  cuitinuously 
throughout  the  whole  of  its  lease  in  advanir'  of  the  prolilable  drmand. 
The  pioneer  work  in  developing  the  industry  also  involved  the  suecissive 
scrapping  of  T)lant  which  rapidlv  becoTues  obsolete"  owing  te)  new  in  veil- 
tions.' thus  hitherto  pr.'vintii';  the  providing  of  adequate  rose  rves.  The 
proper  working  prolit^  v.'r\  lli'  ivfoii'.  d^fenvd.  Moreover,  the  cnm- 
p.anies  v/ore  all  oriKiaally  islaMished  as  lighting  companies,  in  con- 
fonnity  with  the  Electric  Lighting  Acts,  in  which  no  mention  of  power 
for  driving  machincty  is  mentioneel,  and  were  framed  to  d  -al  wit  li  light  ing 
onlv.  The  supply  of  electric  power  was  a  later  development, d'-pending 
on  the  invention  and  perfri-t  iir;  lA  lli.'  i|"ct,ric  motor,  which  has.  ju  fact, 
become  thonniulilvelTieii'.it  n  il-  .iinm"  llie  last  ilecade  or  so.  The  com- 
panies, thewfor.\  had  to  ad  v.!  Mi  ii  s<  s|.-ms  to  cope  with  this  now  grow- 
ing and  big  dmmnd,  and  in  many  ea  cs  this  meant  the  partial  or  complete 
rioonstrucliem  of  Ih-ir  distributing  systems,  and  the  scrapjiing  of  a  large 
proportion  of  their  generating  jiiant.  and  in  any  case  nwich  larger  expen- 
ditmv.  of  capital  in  advance  of  dmnand.  It  was  shown  what  a  very  large 
proportion  of  the  output  of  many  of  the  electric  lighting  eomi>aTiies  is 
for  'power  pun'osos,  a!ul  although  working  undr  r  a  terminable  eonii'ssion 
th'-y  are,  in  effect,  practically  power  companies  without  enjoying  tho 
advantage  of  perpetual  tenuix-,  as  in  the  case  of  compaines  working  under 
ajxiwerAot. 

Hvidenee  on  the  above  lines  was  given  by  Mr.  H.  U.  Renwiek,  Mr. 
('.  H.  Mer/,  and  Sir  llar.nooil-  Banner.  The  ( hanks  of  the  industry  are  due 
to  Mr.  11.  1$.  R"nwiek  for  initialing  and  organising  the  appeal,  and  in 
establiHhing,  apart  from  the  finaneiid  sid'v  the  principle  that  electric 
supply  compttnicH  working  iindi'r  slatntoiy  oblignlions  and  subject  to 
cmipulstn-y  purehaa>  ar,'  <ntilled  to  special  co»<id"ration  as  eoininiivd 
w  itii  ordinai'v  I  rad'M  m. 


Uiilisdion  of    Water-powar  in  (he  French  Alps.    i>ne 

nsilt  (if  the  war  iiasjireii  llie  c.vteiisixe  exphiilal  iioi  of  the 
w.iterfidl.i  ill  111"  .Alps  I'f  Daiipliiiie  mid  Sn\.i\  fur  power  jiro- 
duction  used  in  niuiiilinti  work.  The  pressure  availahli'  is  often 
considenihle.  In  iidditi.iu  to  tin'  generation  of  electric  power 
for  s'eel  furnaces,  &c.,  the  <lirect  water-pressure  is  often  eni- 
J)loy.'(l  hyilraulically,  and,  according  to  a  corres])oiulent  (A  the 
"  Daily  Telegraph,"  is  (ii]iahle  of  cutting  bars  i,[  stei  I  into 
lengths  for  "  75  "  shells. 
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PATElSllS  EXPIRING  IN  1917. 


The  following  is  a  list  of  patents  of  interest  to  electrical 
engineers  which,  unless  extended  by  the  Pri\_>'  Council,  will 
expire  during  1917.  Tlie  list  doe.s  not  include  any  patents 
granted  in  1103  which  have  since  for  any  reason  become  void  : 


322 

702 

1,0SS 
.3. 138 
3,70!  I 

.3.S7fi 

4.077 

■1,346 

^■,7C' 
5,292 
5,311 

5,-t.l.S 

.5,492 

,5,1561 
0.060 
fi.OCl 
6,113 
6.. 510 

6,735 

0,7:2 

1 

6,950 

7,027  I 
7,293 1 
7,462 1 


Date 
(1903). 

Jan.  0 
.Ian.  10 

.Tan.   1.-. 

Feh.   13 

Fob.  17 

Fob.  18 

Fob.  20 

Feb.  24 

Feb.  28 
Mar.  0 
Mar.     0 

Mar.     0 

Mar.     9 

Mar.  10 
Mar.  16 
Mar.  16 
Mar.  17 
Mar.  20 

Mar.  23 

Mar.  23 

Mar.  25 

MuT.  26 
Mar,  28 
Mar.  31 


Name  of  pater. tee. 


T,  A.  Edison 

B.T,-H.  Co.  &F.  Holdon  , 


0.  Rodorbourg 
P>.  G.  P.rov.ii   .. 


O.  S.   Br.v;-,tad  aTid  .T.   L 
La  Cour 


7,713   Apr.     2 


7,966 
8,279 
9.408 


A;ir.  C 
Apr.  9 
Ma-;  25 


I.  doForost  

II.  A.  Mavor,  W.  F.  Oraf 
(an  andMavor&  Coiilsoii 

E.  0.  Oarolan    

W.  G.  Hovs    

R.  O.  Carolan     

R.  LundU     

J.    Sjinnay    and    L.    vor 

KoUorich 
S.  Evershed  and  E.vr.di^d 

&  Vistnolcs  (Ltd.) 

F.  Por.5ch'>      

A.  Blond.l     

A  Blond  1 

R.  W.  Paul     

0.  O.  Ba,tian     

M.  W.  OConnell   

S:ern"ns  Bro.i.  &  Co 

Sooiete       Ebctron.allur,^ 

gif{u?  Frani;aiic 
A.  G.  BIo-Kam     

G.  Winter  &  F.  Eiehborg.. 
E.  0.  Carolaa    


Subject  of  patent. 


W,  E,  Evans  . 


A.  Graham     

T,  von  Zwoinberp 
A.  Arlom    


0,.531 

9,(i04 
9,.S06 
9.807 
9,808 
9,932 

Anr.  28 
Apr.  28 

May    1 

1 1,378 

I 
May   in 

11,921 
1 1 ,997 

May  23 
May  26 

12,083 

Mav  27 

lL','Oi) 

May  30 

12,!  62 

.Tino    2 

1>,.52(; 

.Tiii(>    2 

i:(,7:6 

.luic  19 

U,;04 
1  ',5  2 

.Juno  25 
.June  30 

14,.5-.1 
1I,.-.,5S 
1 .5. 1  K(l 

.fimo  30 
.fuiio  .30 
July     9 

!.■.,. 50(1 
1.5,, 599 

.lulv  13 
.(ulV  M 

P..  .T,  and  A,  Round 
J.  H,  S.  H,  Mawd.Jev 


F,  O.  Carolan 


P,  W.  Howartli. 


EvvrOnd  &,  V'igiolc.3 
.S  Evor^hed 

S,  Z,  d  ^  Forrauti   

F,  C.  Gu/  


E.  A.  A;  heroft 


11.  11.  Lake 
J.Gil     .... 


W,  l)i  ■selhor.jt  and  A. 

Mar!  in 
S,  M.  Youn.T  

M,T.  Piltz    

D,  L.  Lindjulst     


A.  SiMdh    

D.  L,  Lindju'st     

S.  Z.  dc  Fcrranti  

\.  G,  Brown,  Bovori  & 
V.  Pduben 


Storage  batteries. 

Electric  measuring  inslru- 
mcnts. 

Manufacture  of  po-itivo 
elect  rodes. 

Relay  translations  for  sub- 
marine cables, 

Germany.  A.C,  machine 
applicable  as  conrcrter, 
motor  and  generator. 

Methods  and  apparatus  for 
wireless  .signalling. 

Armatures  for  a.c.  mo'ors. 

Insulated  conductors  and 
manufacturing  same. 

Tolephor.e  receivers. 

Elec.  train  control  systems. 

Field  magnets  for  dy- 
namo'.  or  motors. 

Electrolytic  zincing  pro- 
coss. 

Annaratus  for  moa^uring 
electric  resistances. 

DTnanioeloctric  machines, 

Elec'.  rodes  for  arc  lamps. 

Electrodes  for  arc  lamps. 

Moving  coil  .galvanometers 

Electrolytic'  electricity 
meter. 

Candle  fittings  of  incan- 
descent lamps. 

Telegraphically  recording 
t^/pewrittcn  chara<?ters. 

Deoxidisirg  and  carbonis- 
ing molten  iron  and  steel. 

Product'op  of  iron  and  steel 

Regulating  a  c.  machines. 

Electric  m.o'.or  control 
systcm.s, 

Eloc.  switchin.g  arra-ge- 
m.entr!. 

Telephonic  apparatus. 

S  7/itfches, 

Apparatus  for  transmission 
of  e  loctrical  one  rr;y. 

Ebetrod  po  iting. 

Dy.iamo  oloc,  machinery. 

EmerfTrncy  brakes. 


Treating  materials  by  ra- 
diated or  reflected  heat 
in  clootric  furnaces, 
and  Dynamos  for  testing. 


Electric  v.eldii-g. 

Joints  for  tubular  molallic 
poles. 

Agitating  contents  of  elec- 
trolytic cells  or  transfer 
of  portions  of  contents  of 
o  >.(  0^11  to  another. 

Brashes  for  ely.~.anio  elec 
trie  m.'lchmc.^, 

Pcrfor.iting  (a,:e  for  trlo- 
graphv. 

Cables,  " 


W, 


Operating  sig.ials  on  olcc- 

tric  railways 
C,B.  telephnno  systems. 
Controlli  1.1^  d  "vicrs  forcbc- 

tric  motors 
Electric  controlli-rs. 
Eleotroniagnet.i. 
Au'omatic electric  welelirg 
machine. 
Co  I  AC.  contact  apparatus. 

Production    of   alteraatiig 

curr'nts. 


No. 

Date 
(1903), 

Name  of  patentee. 

Subject  of  patent. 

17,587 

Aug.  13 

G.  W.  .John.son  

Electrodes  for  electrolytic 
pumoscs. 

17,64C 

Aug.  14 

E.  A.  Asheroft  

Production  of  alkali  metals 

19,092 

Sept.    4 

W.  R.  Sykos.  jun 

Electric  locking  apparatus 
for  sig.ials. 

19,4.54 

S>pt,    9 

E.  Weintraub    

Operating  vapour  lamps 
from  an  a.c,  source. 

19,520 

Sn>t.  10 

C.  F.  S^oLt 

Alternating-current  a-pa- 
ratus. 

eo,ioi 

Sept,  18 

J.  Maclean 

Anuatures  for  dynan.os 
and  motors. 

20,528 

S-pt-  24 

A,  Eckstein  and  A.  J.  D. 
Krause 

Switchos, 

20,600 

S-pt,  25 

J,  H.  Holmes     

Multipolar  dynamoel'-e- 
tric  m.achines. 

20,633 
20,034 

f  Sp,  V 
1  25  J 

E.  ,1.  Chamlx"r.s / 

Attaching  insulators  to 
bracket,s. 

20,655 

S»pt.  26 

W.  E.  Evans 

Electrolytic  production  of 
metals  of  the  earthy  al- 
kalies, esp.  melallic  cal- 
cium.. 

21,005 

Sept,  30 

B.T.-H.  Co.  &  S.  S.  Meyer 

A.C,  motors. 

21,027 

S^it,  30 
Oct,     3 

W.  Hamilton 

21,305 

Siemens  Bros.  &  Co 

Maintaining  miiform  speed 

in  electric  m.otors. 

21,596 

Oct,     7 
Oct.    10 

M.  Short     

Rheostat, 

21,972 

J.  H.Sc.,  H.  Mawdslev 

Dvnamo-elee.  machiner'-'. 

22,190 

Oct,   14 

L.  G.  Hunt  and  Sandycroft 
Foundry  Co. 

A.C.  induction  m.otors. 

22,216 

Oct,   15 

A.   E.  Tanner  and  E.  A. 
Claremont 

Laying  conductors. 

22,432 

Oct,  17 

C,  M.  Darman  and  R,  A. 
Smith 

C.nling  fittings. 

22,440 

Oct.  17 

W,  G.  Fairweather (Kellogg 

Telephone     systems     and 

j 

Switchboard,  &c.,  Co.) 

apparatus. 

22,465!  Oct.  17 

B.T.-H.  Co.,  R.  C.  Clinker, 

Safety     devico.3     for     a  c. 

E,   B,  Weelm.ore  and  .1, 

distribution  .svstcms. 

Whitcher, 

23,478 

Oct.  29 

\a,  Artoni     / 

El?ctric     transmission     of 

.23,488  >  Oct.  29 

energ"/  through  spaoi. 

23,.5-iO 

Oc^,  30 

AH.  Adams  &  A.H.  fUirtis 

Resistance  boxes. 

24,305 

Nov,    9 

0,  J,  Lodge    

Elec.  depo-ition  of  smoke, 

fume,  fog  and  the  like 

25,381 

Nov,  20 

Marconi's  Wireless  Tclfidi 

C'ircuit-brcakers  &   closers 

Co,  and  A.  Gray 

for  wireless  telegraphT. 

25,383 

Nov.  20 

.J.    A.    Fleming   and   Mar- 

Transmitting  instruments 

coni's    Wiivle.'^s    Telegh 
Co. 
B.T.-H.  Co 

for  wirele,=s  telegraphy. 

25,527 

Nov.  23 

Train  control  systems. 

26  273 

D.-c.     1 

G,  A,  E.  Kohlor    

trie  m.otors. 

20,465 

D.-c.     3 

B.T.-H.  Co 

Electric  motor  control. 

26,.595 

D?c.     4 

K.  Schafflsr  and  K.  .lilcko 

Elec.  igniting  apparatus-. 

26,775 

D^c.     7 

C,    D.    Abel    (Siemr,ns    & 

Manufacture      of      hon.o- 

Halske) 

ge;5eous  ma^f'Cs,  tanfa- 
lum  and  like  difficultly 
fu5iblo  metals. 

27  196 

Dec.  11 
Djc.  12 

27,270 

Warwick  Machinery  Co,  ... 

IV'lief  m.echanism  for  elt  c- 

tric  fluid  turbines. 

27,712 

D.-c.  17 

C,    D.    Abel   (Siemens    & 

Glow  lamps  with  metallic 

Halske) 

filaments. 

28,C03 

D-c,  21 

W,    Fairweathrr    (Kellogg 
Switchboard,  &c.,  Co  ) 

Telephone  transmitters. 

28,290 

D  >c.  23 

R.  A.  Fcasend-n   

Wave  tclcgraphv. 

28,291 

Deo.  23 

Reciivors  for  electromag- 

netic wares. 

28,601 

Dsc,  29,  0.  B.  BoT/ell  and  Pearson 

Automatic  firo  alarm  sys- 

i     Fire  Alarm                        j 

tems. 

PARLIAMENTARY  RECORD  FOR  1916. 

Notwithstanding  the  length  of  the  1916  scss'on  of  Parlitmont, 
there  w;;s  not  much  legislation  except  for  the  purposes  of  the  wr^r. 
Of  the  public  .>\c(s  only  on.e  related  to  the  electriei-J  industry — viz., 
the  Tclegrr.ph  Construction  .Act,  which  .amends  the  Telegraph  .\ets, 
1803  to  1915,  i.nd  confers  r.dditloni^l  powers  upon  tlie  Postn\astcr- 
Genor.al  as  to  wayleaves  and  for  the  construction  r-nd  nxa-nten.inee  of 
te'.egrr.ph  I'ncs,  &c.  The  Registration  of  Busncss  Names  Act  is 
0(  cor.'^'der.'.bic  imfo.'if.noe  to  all  business  linns,  r.s  it  introduces 
stringent  regulations  for  the  registnxtion  of  finus  anel  of  partners  of 
firms.  The  G.as  (Standard  o?  Calorific  Power)  .Act  is  only  of  indirect 
interest  to  electric.".!  engineers,  rnd  the  remainder  of  the  public 
mer.sures  relate  to  the  wi-n'.  and  are  not  intendtHl  to  be  perm.anent. 
Private  legislation  reaeheel  its  lowest  jo'nt  so  far  as  the  electric 
:;uj)ply  industry  is  cou"em''d,  for  there  was  only  one  ptivatc  Act — 
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viz.,  that  contirming  the  C'liurch  .Stretton  Electrio  Lighting  l*ro- 
visiona!  Order.  We  give  below  a  list  of  tlicActs  which  are  hkolylo 
affect  or  interest  our  readers. 

Public  Acts. 

ExjJiring  Laws  Continuance. 

Gas  (Standard  of  Calorific  Power). 

Imperial  Institute  (Management). 

Ministry  of  Pensions. 

National  Insurance  (Part  II.)  (Munit;on  Workers). 

New  Ministries  and  Secret arlc.;;. 

Prevention  of  Corruption. 

Pulilic  Authorities  and  Eodies  (Loans). 

Registration  of  Business  Names. 

Summer  Time. 

Telegraph  Construction. 

Trading  with  the  Enemy  (Copyright)  (No.  2). 

Trading  with  the  Knemy  and  Export  of  Prohibited  tioods. 

Pbovisiosal  Order  Cosfirm-^tios  Act. 
Electric  Lighting  Provisional  Order  (Church  Stretton). 


ELECTRIC  LIGHTING  PROVISIONAL  ORDERS. 

The  following  is  a  list  of  the  n]>ijlif:;t:ons  for  provis'oiir!  ordn.s 
deposited  with  the  Board  of  Trade  on  or  before  December  21,  llllO, 
under  the  provisions  of  the  Electric  Lighting  Acts,  1882  to  lilOit : — 
Title  of  order  and  description  of  area.  Promoters. 

Clayton  and  Qucenshurj-  (urban  dis-     Electrical  Distribution  of  Voi k- 

tricts  of  (!|ayton  and  Quoensbury)         shire  (Ltd.). 
Ep.soni     Rural    District    (Extension)     South     Metropolitan      EUcliic 

(parishes  of  Cuddington  and  Ewell)  Tramways  &•  Lighting  Co. 

Featherstone  (urban  district) Electrical  Distribution  of  York- 
shire (Ltd.). 
(Jarforth  (urban  district) Electrical  Distribution  (if  York- 
shire (Ltd.). 
Horbnrv  (urban  district) Electrical  Distribution  of  York- 
shire (Ltd.).       . 
Luddenden  Foot  (urban  district)    Electrical  Distribution  of  York- 
shire   (Ltd.). 
Otley  (urban  district)  Electrical  Distribution  of  York- 
shire (Ltd.). 
PcniKtone  (urban  district)   Electrical  Distribution  of  York- 
shire (Ltd.). 
Uawdon  and  Yeadon  (urban  districts     Electrical  Distribution  of  York - 

of  Kawdon  and  Yeadon)  shire  (Ltd.). 

Wimbledon     (Extension)     (pari.--h     of     Wimbledon  Coqjorat ^on. 

Curblington 
Wortlev    (parishes    or    tottii.ihips    of     Electrical  Distribul  ion  of  York- 
Brad'field.  Eccleslield  and  Tankers-         sliiie  (Ltd.). 
ley  in  the  niral  district  of  Worlley) 


NEW  ELECTRICAL  COMPANIES  OF  1916. 


We    <;ive    l,el„\v    .1    li.sf    of    ll 

ennini'criii^^  conipanicH  rcj/islen 
tijeir  ciijiital  :    - 

A'lurataet  (Mngrclox)  ...  £->.(  (id 

Allen  (.Mnrr  UN)  &  KonH    ...  I(),((0 

Anchor  K!i(  trie  Co I, ltd 

Alkey  (I^M.don).  Ltd.    ,..  2.'i.H0 

.\iilomalic  Loiiding  Co....  iO.CI  0 

Bnx.ridiile  Bros r,,ai) 

Biriiiiiiilifini  Klec.  AcrfiH. 

M.r..  Mfx.C. 1.(1(0 

I'.lMb.i.  (T.  K.)4.S..i r.,C(0 

Brit ixb  K!ic. Triiding  (  «..     -^-S.CCO 

Uriti-.h  K!f(lro.(  h.iniMs.  10 ,(00 
Brilixb    Klectrolylie   Zinc 

Co.  (Mierwooil  proMHH)  (I2,n00 
Brilii-li  Crni.hite  /i   Tnil. 

in«<o la.Cd't 

Britixh  llnlinn  Coppn.    ...|,I:UO,(ICO  ' 
Brili"li  Minlnliire  Klei'lrie  | 

V"iii>'- r.,(,'(io 

lti..»i.   .      Molor     Ae<i«-  , 

'■'  '       tl.CCO 

H'lrr 'li.-,(\V.  .I.)4K<>M).  fi,000 

J4u(!ir     .loncfi      (Nntni>  • 

I'ln<'«) ri.tfO 

Ciinnclinn  Car  ft  Koui  ilrv 

Co.  (Kn((lnii.l) •>r,MO 

('«rtpr..Intni « (,Slnlybrid|rr)    :;n,(ir,0 

CnloH  Klfdrir  Supply    ...  2.<K:0 

rVilemn  n  ft  Al.|.'el,y" .'I.r/.O 

Conner    A    MnRrito    ||{. 

nilion    ri!i,(()0 


le  more  iiii|Hirtai)t  cleclrlcMl 
•ll  (hiiiiig  I  ill'  past  year  widi 

Flecli-ic  Stores  (Noll'hni)  .£.-..((!0 

Klliiill  Bros.  (f/iMdon)  ....  '.lO.dCO 

Knicnie  lOuKini  eriiig  Co.  fi.CCO 

Karndav&Son    > .'>,(  OO 

Fellowc" Magneto  Co 7").('(0 

r-'illmr  Elect ric  Healer    ...  Tl.CCO 

Fuller's  Carbon  ft  Elec.Co.  2.').(  dO 

flHlliiway  Engineering  Co.  .^O.t.dO 
Ceneral     Engineering     & 

Export  Co. .I.OdO 

(ler.i-ral      InslrumenI      Ik 

Engineering  Co. r>,('('d 

(irinverftCo 5.(10 

Hnrll'xien  UmpCo Id.CCO 

llaiiHon.  A.  ft  B r.,(:(l(l 

llarriKon  (T.  S.).V  Kon«  ...  W.V.m 

llemel  lleni[>Klenil  Klig.  Co.  r..ddO 

Henri  ClncM*  Co lO.ddO 

HigKiDH  fi  (IriflltliM.  Ltil.  lO.dCO 

Hill  BroH.  Mngr.eloH    M.dliO 

Hill    (Wm.)   ft   Son   nr.d 

N..rmi.nA  I'rnrd    .10,(100 

Hubbard  Bro» fi.ddO 

Ini-ulaled  Cnp  ft  Hivet  Co,  /"..(  CO 
Internatir.nnl  Ml*.  Sii|ir- 

heater  Co .IdO.ddd 

•InnieN     Hinilh      HoiHting 

AlnehineryCc I0,(  CO 

Kilnialloili'EVe.  Lifihi  ft 

l'<.werC.. 2,700 


LeabankMfg.  Co £n,oOO 

Lester  (.1.  E.)&Tolwell    .  3,000 

Lcvick  (John),  Ltd 50,CC0 

Lidgctt  Engineering  Co.  .  5,000 

Liciit  Railwavs   50,000 

Ling  (Oliver)  &  Co 20,000 

Lock  (Thos.  ,T.),  Ltd 5,000 

-  London  Lorries   5,000 

Lowcovle  Engine  Co.      ...  15,(^00 

Mander&CoT 2,000 

Midland      Dvnamo      & 

Motor  Repairs     , 2,000 

Milton  Mfg.  Co fiO.OOO 

Miteham  Rubber  Co.      ...  .'■.0,000 

Mould  (A.  H.)  &  Sons......  ]0,OCO 

Mountford  (John)  &  Co.  .  5,000 

N.E.C.LA.  (Ltd.)    4,0C0 

New     London      Electron 

Works 15,000 

New  Peto  &  Radford  Ac- 
cumulator Co 30,000 

New    Shipston    Lightng 

Co 5.000 

New  CTnion  Electric  Co. . . .  2,950 

Owen  King  &  Co.    1,000 

Parsons  &  Hodees 3,000 

Pearson  (.LW-K  Ltd.     ...  3,000 

Pliillips' Magneto    1,2.50 

Phonopore  Constrctn  Co.  4,175 

Powell  (E.),  Ltd.)   4,000 

Precision  Screw  Co 3,000 

Qucad  Limited    7,000 

Regulus   .Aletal  &•  Pbimb- 

jngCo lO.Cdd 


(icUanrf  Lubricating  Oil.  £6,000 

Renter's  Limited     200,000 

Robb  (Walter),  Ltd 10,000 

Robin  Hood  Engineering 

Works 10,000 

Rowrs  (Wilfrid)  &  Co.    ...  20,000 

Sanders  &  Forstcr  5,000 

Scott  Electrical  Co 100,000 

Se'.e^tiTC  Signal  Co 5,000 

.Se'.son  Engineering  Co.  ...  3.P00 
S.   Coast  Kearney   High- 

speeil  Railway     2l,d((l 

S.  Wales  &W.  of  Englar.d 

Wireless  Training  Col.  o.ddO 
Stevens      Petrol -Electric 

Yehicles 3,000 

.Storev  Machine  Tool  Co.  10,000 

Swindon  Eng.  Works    ...  10,000 

Taylor  (.James)  &  Bates...  10,000 

Telephone  Motor  Works  .  1,000 

Thornton  (W.  R.)  &  Son  .  5,000 

Townmcad  Eng.  Works  .  50,000 

Troup,  Curtis  &  Co 7,000 

Tvnc        Electric       Steel 

"Foundries    .3n,7."0 

Universal  E'ec.  SupplvCo.       3,000 
Yandervell      (C.     A.)     & 

Co 3.')0,(ld0 

Volta  Magneto  Co 5,0(10 

Weekes(L.),Ltd lO.OdO 

Wolf    Safety    Lamp    Co. 

(Wm.  Maimco)    il.(KMI 

Woods-Gilbert  (Brit.  )Rail 

Orir.dint'  &  Milling  Co.  lO.CdIl 


PUBLIC  COMPANIES  WOUND  UP  OR  DISSOLVED  IN  1916. 

Tlio  followino  an^  the  principal  electrical  and  enoiiiooriiic; 
limited  liability  compauies  which  have  hoeii  wcpiind  up  duriiifi 
the  past  year.  A  dagger  (t)  denotes  that  the  company  ha.s 
l)oeii  stuck  off  the  rcgi.ster  of  joint  stock  companies,  and  a 
star  (*)  indicates  tliat  the  company  was  wound  up  by  an  order 
of  the  Court  : — 


Ardwick  Electrit-  Regulator  Co. 
f.Maildin  Lamp  Synd. 
t.Vnglo-Ccrman  Wireless  Syr.d. 
t.AustralasianYacuuniCleiiiierSyr.d. 
+,Vutobloc  Synd. 
t-Vuto- Electric. 
t.\uto.  Flash  Sign  Co. 

Bachelet  Levitated  Railway  Syrd. 
tBlanclKod  l.nnip  Foreign  Patents 
tBridlin.  i-ii    i:'..  .  Kiigir.e.'ring  Co. 
tRrili-li    \1.  l.iihn.M.al  Co. 
■|-U[ili>li   \|oi..l,l,M    Svnd. 
tBrilish  Tungsten  Lamp  Co. 
tBuilleigh  .Salterlon  Electric  Light 

fi  Power  Co. 
tBullough's  .Vljuslable  nail-.h>int 

Support  Co. 
fCable  Const  ruction  Syr.d. 
•Cedes  Electric  Traction. 
•fCie.     Cenerale    Elcclrique   d.?    la 
Champagne. 
Collings-Bii-hop. 
♦ColstDn  Electrical  Works. 
t(  '(munereial  ft  Eng.  Develiipnii'Ut. 

Derby  I'lleetrical  Co. 
tDoneuHler  Electrical  Co. 
Kades  Hoist  Co. 
I'^iMon  Lift  Co. 
lOleclrical  Oil  Relininu  Cn. 
■f  Kleclrieal  Advertising  Cii. 
+  Elect rie  Mirror  Piibliiily  Co. 

Kleclrie  (torn  •  .Syr.d. 
tWectric  Safely  Boiler  ("eaier. 

Electro. Klex  Steel  Co. 
tKllwo.  d  Molor  Co. 
tlOrnest  Seolt  St  .Mountiiin. 

ExcelHior  Ahuniniuni  Soldi  r  Co. 
t Flash  Controller  Co. 
jdlamorgnn  Train  ft  Conlrm  lional 
\V<.rk8,  I  Synd. 

ICrindi'll-Watlli.'WH    liadiophone 
tllelisCellft  .Vecumulalor  Co. 
Iliuli  TeUHUin  InHiilators. 

111 hen  Eleelroplaling  Co. 

lll,e..lr.ii  Molor  ft  Flee.   Eng.  Co. 


flmproved  Railway  .Signals, 
tfrnproved  Yacuum  Cleaner  Co. 

Institute   of    Industry    (of    Great 
Britain  &  Ireland), 
tint, "mat ion.al  Filan-cnts. 
flnternationa!    Lnenlions    ft    Fi- 
nance Co. 
tlnlernational  Power  &  Lt.  Trust. 
tKevan  Electric  Co. 

I.vtters  Patent   Insurance  Co. 

I.i^.lit  Eledric  .Motoi    Co. 
v|.i\rrpo(.|      Traedon.       I.iidit       & 

Pcwer  lUMslnent  Trust 
fLlanidlces  Eleclrie  Light  ing  C,,. 
JMarples.  I.eaeh  &  C... 
tMaximuni  Magneto  Co. 
tMica  Mfg.  Co. 

Naylor  Battery  Co. 
+New  Century  .\rc  Light  Co. 
fNew  Ignition  Svr<l. 
toil  ft  Gas  Turbine  Syr.d. 

Omega  Klectric  Laniii  Co. 
tParis  .Ucumulator  Co. 
fPower  iSynd.  of  S.  .America. 
tPower  Transmission  Svr.tl. 

Hesislo  El'ctrical  Mfg!  Co. 

Biddle  .Antomatie  .Signal  Co. 
■I  Rochdale  Elect rojilat  ing  Co. 
tllu.'o'ian  Wireless  Telegraph  Cn. 
IScienlilie  HesearcheH  Co. 

South    Wales    Wireless    Training 
College  (for  reeonslructioiO. 
tT.'eeaCo. 
ITeleliews. 
ITriinsvaal  Mica  Co. 

Torliinia  Engireering  Co. 
fTurbiro  EuKire  ft  Pump  Co. 
H'uil.il  K'ee,  l.t.ft  Power  Suj-plv. 
tlluit(d  Salt  ft  Pi.ttir  Cn. 
tVacnum    Elce.    ft    (las    Healing 

Appliancea. 
IWalker  Reversible  Turbiie  Co. 
fWarner  Engireering  Co. 
j  Wireless  Electric  Light  C«^ 
fWirelcf  s  Telephoi'es. 


THE  ELECTRICIAN,  JANUARY;  5,  1917. 


453 


(jDMMEECiAL^lNDUSTRiAL  Section. 


COMMERCIAL    TOPICS. 


On  the  applioaUuii  of  llio  Sorio(y  of  Motor 
Manufacturers  &  Traders  (Ltd.),  the  Board  of 
Referees  has  increased  the  statutory  percentage 
■IS  regards  the  business  of  manufacturing  motor  road  vehicles  to 
7J  per  cent,  in  the  case  of  a  company  or  otlier  body  corporate  and 
8  per  cent,  in  the  case  of  any  other  business.  The  decision  of  the 
Board  on  the  appheation  of  the  Electric  Supply  Companies  is  given 
in  another  coin mn.  *         *         «         * 

The  Minister  of  Munitions  has  made  a  further 
Order,  under  which  39  additional  establishments 
have  been  declared  controlled  establishments. 
The  total  nuinljer  of  controlled  establishments  is  now  4,023. 


Excess  Profits ' 
Duty  Decision. 


Controlled 
Works. 


Copper  for 
Casting. 


The  Ministry  of  Munitions  has  announced  that 
no  copper  will  be  supplied  for  the.  purpose  of 
casting  brass  or  other  copper  alloy,  and  no  brass 
or  other  copper  alloy  may  be  cast  except  for  the  purposes  of  Class 
'■  A  "  or  Class  "■  B  "  orders,  under  the  Ministry  of  Mimitions  Circu- 


Control  cf 
Metals. 


It  is  announced  that  the  Minister  of  Munitions 
has  taken  possession,  as  from  Jan.  1,  until 
further  notice,  of  all  unwrought  copper,  includ- 
ing cojipcr  Kcnx\t  and  swarf,  in  any  form  whatsoever,  subject  to  the 
following  excejjtions  : — ■ 

(n)  Rough  copper,  copper  ore  and  copper  scrapand  swarf,  in  possession 
of  or  due  under  an  existing  contract  in  wiiting  for  futnre  delivery  to  a 
smelter  or  refiner  for  conversion  into  refined  metal,  {h)  All  copper, 
including  copper  scrap  and  swarf,  in  the  possession  of  or  due  under  an 
existing  contract  in  writing  for  futore  delivery  to  a  manufacturer,  for 
use  in  such  manufacturer's  own  works,  (c)  Copper  scrap  and  swart 
specially  e  xcepted  under  the  wi-itten  authority  of  the  Minister  of  Munitions. 

All  existing  licences  for  dealing  in  any  scrap  or  swarf  to  which  the 
notice  applies  are  cancelled.  Every  smelter  or  refiner  is  required  to 
make  a  return  to  the  Director  of  Materials  at  the  end  of  each  month, 
including  December,  1916,  of  the  total  quantities  of  refined  copper  in 
stock,  anei  every  maker  anel  holder  of  copper  scrap  or  swarf  is  requireel 
to  make  a  similar  return. 

Applications  with  regard  to  the  Order  should  be  addressed  to  the 
Director  of  Materials,  A.M.  2  B.,  Armament-buildings,  Whitehall-place, 
S.W.,  and  markeel  "  Copper  Permit." 

A  schedule  to  the  Order  gives  prices  and  terms  of  payment,  &e.,  for 
copper  taken  over. 

An  Crder  has  alro  been  made  as  to  the  supply  of  steel,  &<\ 


Trade  After 
the  War. 


The   thirel  report  of    the  Special  Committee  of 
the  London  Chamber   of    Commerce   on   trade 
during  anel  after  the  war  has  been  issued. 
In  tlio  re]ioi'(.  the  members  affinn  tlieir  conviction  lliat  the  practical 
application  of  measures  for  the  extension  of  tiadi".  and  industry  after  the 
w.ar  will  he  mainly  a  matter  for  private  oiiti  rni'i~i'.     Tlicir  incpiiries  indi- 
cate that  neither  merchants  nor  man  wf:uliir.-is  an  iiidilf(i«nt  to  the  need 


.l"linr,| 


liold  that 
l<  Willi 
Hiiiiiiinilv 


for  preparation  on  business  lines.  Tin-  conn 
tJovernment  intervention  is  only  desii-al)lo  wil 
tliis  object  in  view  a  closer  connection  betwei-i 
through  their  appointed  representatives  and  lli"  x.ui.iu  i  :i.\''innirnl 
departments  (co-ordinated  as  far  as  |>n-ili|.>  ilir.mli  ,i  Mi-m  ii>  ..iCnii. 
merce)  affords  the  most  likely  pi-o.^prci  ihat  ,  i.  ci'"  r.i  i.im  liii\,>.ii  fi:i.li< 
interests  and  the  Covcrnment  will  be  ri-ally  cilTrul  i\r,  Ahmim".  tli.-  Sl.ilc- 
aided  efforts  recommended  are  ;— 

.\  Ministry  of  Commerce  and  Industiy  for  the  promot  ion  of  busincs.s 
iiilerests;  the  improvement  of  the  commeroial  side  of  the  Consular 
.service  ;  restriction  of  the  operations  of  enemy  traelers  wil  bin  the  Rmpire ; 
State-aid  in  improving  the  means  of  transport  on  land  ami  water  and 
penalising  enemy  .shipping  ;.  and  the  cooperation  o£  the  State  in  pro- 
motion of  traele  banks  to  furnish  financial  accommodation  to  traders 
doing  business  abroad.  Thr>  committee  say  they  have  had  impressed 
upon  them  tti"  necessity  in  many  trades  for  the  larger  employment  of 
competent  ceunmercial  representatives  in  order  to  bring  aoods  directly 
to  the  notice  of  the  retailer  or  eonsunv^r,  and  to  sujiplcnicnt  this  by  the 
appointment  of  travelling  repre^e•llatives  to  visit  agents whei-e  principals 
themselves  are  not  available.  The  need  for  the  study  of  languages  and 
of  acquiring  technical  knowledge  is  alsoemiihasi.sed. 

In  the  matter  of  industrial  orgaiu'sation.  the  committee  state  that  the 
principal  ejucstion  is  the  future  r<  lat'onship  between  employers  and  em- 
ployed, and  they  submit  the  following  recommendations  as  a  basis  for 
negoti.ation  iKtween  capital  and  labour  :^ 

(o)  As  to  remuneration  of  employees,  the  principle  of  i).aymen  thy  re:  uKs 
should  as  far  as  possible  be  adopted  by  employers  anel  employecl. 


(/;)  The  basis  of  raits  of  payment  for  labour  should  involve  aueh  a 
scale  as  will  ensure  for  all  willing  and  efficient  workers  a  fa  ii  and  ifason. 
abb  stanelard  of  iiving. 

((•)  The  Government  should  afford  o;im.ii  limil  ;.•-  f,,i  .  .insi<lering  the 
amenelment  of  the  Trade  Disputes  Ad  an. I  •<[  ,np  I'l^visions  of  the 
Factory  and  Workshop  Acts  other  than  tlnisi  i.  lai  ni-j,  t.iiirallli  of  workers. 

(f?)  E-icoura5\--nifnt  sliould  ba  given  an  far  as  possil>le  to  profit-sharing 
and  co-partnri  ,ln;>  a'.;i -cments,  or  premium  and  bonus  systems  on  lines 
which  have  Iv.ii  pnurd  beneficial  to  emiployer.?  and  employed  in  the 
past,  sul)ject  111  the  soecial  conditions  of  particular  trades,  and  to  the 
maintenance  of  till' sf.indard  rates  of  wages. 

Among  the  sulisidiaiy  questions  which  must  be  taken  into  account  are  : 

(«)  The  utilisation,  for  the  purposes  of  private  enterprise  after  the  war. 
of  factories  now  engaged  in  the  production  of  munitions  in  connection 
with  industries  for  which  they  may  be  suitable.     . 

(6)  The  encouragement  ..f  (lie  leehnical  education  of  younger  em. 
ployees  Ijy  giving  them  '.;r  m-  i  fi  ihties  for  attending  the  necessary 
classes  beyond  the  statuti.i  \   .,li,h,l   iL^e. 

(c)  The*aniendn.e,;(  ,,f  H,.  I'aie.,,,,  Designs  and  Trade  Marks  Acts  so 
far  as  they  nia^  !.•  r  <iiirlne  ,,f  ilie  adoption  of  new  proeasses,  labour 
saving  applia'ie ',  ,mmI  neu  iineui  i,,:i,. 

(d)  The  inre.'MM it  and  cheapening  of  me.ans  of  transport  by  rail, 

road  anel  wai    I  >>.  i>  -,  im  lading  canals. 

(c)  Tncrja  .  ,1  i,,  im  ,(  s  for  obtaining  infoi-mation  through  Govemraeiit 
■dSparlmenls  r.'eaiiliiig  eonipetition  in  the  markets  of  the  world,  and  new 
openings  for  the  sale  of  Brit  ish  goods. 

(/)  Such  furtli'-r  dir.  ct  leiiresontation  of  manufacturers  individually 
and  collectively  in  the  D,.iiii'ii,ms.  allied  and  neutral  countries  as  may 
bo  in  hannony  with  the  li  j;ii  imaie  mi.'Tcsts  of  the  merchant. 

((/)  A  more  .sympathetic  .itiiiude  ,,n  the  part  of  the  Government  in 
regard  to  the  promotion  anel  amenelment  of  legislative  measures  affecting 
British  industr}'. 

(h)  A  preference  on  the  part  of -Govcnimont.  departments  and  local 
authoritiis  for  goods  produced  within  the  British  Empire. 

MnnVnal  TnHuc  >^ome  of  our  municipal  authorities  have  com- 
.  .  ,  _.  ,  "  .  menecel  to  discuss  the  industrial  future  and  we 
trial  Development 


Committees. 


are  glad  to  notice  that  Sheffield  Corporation, 
which  we  look  upon  as  one  of  the  leading  muni- 
cipal Councils  in  the  country,  have  formed  a  strong  and  repre- 
sentative committee,  in  order  to  consider  and  report  upon  the  steps 
to  be  taken  to  form  and  control  such  a  department  of  the  Ciuncil. 

As  Cob  Hughes  stated,  "  The  biggest  city  of  Yorkshire,  with  all  the 
world  for  its  inarkel .  had  woke  up  to  finel  what  the  position  really  is  and 
what  are  its  di.iwIieL  ."  During  the  last  two  years,  he  said,  they  had 
been  develoiiiiu  I'l  .m  extent  that  they  con  Id  not  have  expected  to  attain 
in  10  or  l.'jyears  :  l  In  \  mnst  look  round  tlii-m  and  take  very  bioad  views 
of  thesitu.ation.  One  of  the  principal  ways  in  which  the  Corporation  can 
help  is  to  provide  a  cheap  snpiilyof  electric  cuninif  for  power  pnrpo.ses, 
anel  in  view  of  the  fact  that  it  is  propo.seil  to  obtain  jio«.  is  to  pnt  down 
another  laive  -jeni  iii  mi^  slation  it  wonld  .apiiear  thai  (he  t 'oi|.c.ial  inn 
realise  theii  1.  ;m.,i  jMliles  in  this  direction.  The  Coi|hii:ii  :..n  ean  abo 
do  much  by  e,  iieinii.  .d  adiuinistratioj;  and  by  keeiiing  i\>>v,n  r.ili's.  In- 
assisting  toimpiovc  anil  cheapen  tr.ansport  facilities,  &e.  These  and  othe  r 
questions  which  atTeet  indnstrial  developnient  will,  no  doubt,  ho  fully 
considereel  by  the  new  de))artment. 


America  and 
World  Trade. 


Ill  a  recent  mess.tge  Pr^sielent  W.  Wilson  niaih" 
reference  to  the  measure  which  was  passed 
last  session  giving  greater  freedom  of  (tom- 
biii.rtion  to  those  engaged  in  promoting  foreign  commerce  than  is 
now  allowed  by  the  law  against  monoiMily.  Referring  to  the  fact 
that  America's  foreign  trade  had  reached  unpree-eelented  ]pro|  oi'- 
tions,  he  saiel  :  "  Congress  shoidd  clear  away  all  legal  obstacles  and 
create  a  b.asi:-,  of  undoubted  law  which  will  give  freedoni  without 
permitting  unregnlated  licence.  It  must,  be  done  now,  because  the 
npporlunb  v  ni.iv  pass  if  we  hesitate  or  elelay  in  taking  it.'' 
*         *         *         * 

_,     .  .    _     ,  .         During  tliB  year  ended  October  31st  lasf  the 
?  fh    H  ^"4      ^  l.:<lis.n   RIcctVic   Illuminating  Co.    (of   Boston, 
intneU.b.A.         Mass.)  sold   l.Olf)  electric  ranges,  and  a  com- 
bined ■' expcrieniec  "  and  "  booster"  meeting  was  held  eiu  Novem- 
ber Isl  in  oreler  to  celebrate  the  event. 

It  was  estimated  at  the  bcgiiming  of  the  year  that  the  1.000  ranges 
which  it  was  expected  would  be  connected  would  repre.scnt  a  total  load 
of  4,000  kw.,  but  the  1,010  ranges  actuallyrepresented  a  loadof  .'>,22r>  kw. 
Although  the  use  of  elctrb-  ranges  is  extending  rapidly  in  the  western 
cities,  it  is  claimed  that  the  past  year's  connections  in  Roston  create  a 
record  for  any  city  in  a  single  year.  The  average  cost  of  opcrat  ing  an 
electric  range  is  put  at  80  centsto  $1  per  person  per  month  in  Boston, 
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IMICBTS    AKD    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  Dec.  23,  1916,  io  Dec.  30,  1918. 

IMPORTS. 

London. —I'.5./!..-  Wire  and  cable,  £474;  elec.  machinery.  £S5;  unenumerated.' 
£2,493.  Japan:  Uneaumerated.  £297.  France:  Elec.  carbons,  £613:  unenumerated 
£223.  Sw/.'jsr/ani.-  Une.numerated,  £299.  D^JimacA:.-  U.nenumerated,  £51 1.  Canada: 
Telephoie materia!, £24;  unenumerated, £211.    Sweden:  Unenumerated, £85. 

EXPORTS. 

To  Australasia.— XacWanrf.-  Wira  and  cable,  £102 :  elec.  lamps,  l,5C0n.o. :  elec- 
machinery.  £45.  Melbourne:  Elec.  machinery,  £579;  wire  and  cable,  £62fa :  elec- 
lamps,  £225;  unenumerated.  £393.  Sydney:  Elec.  machinery.  £262:  unenumerated, 
£301.  Wellington:  Elec.  machinery,  £28  :  wire  and  cable,  £729  ;  unenumerated,  £80. 
Lyitellon:  Unenumerated,  £84.  Adelaide:  Telephone  material.  £157  :  wire  and  cable, 
£196;  elec.  lamps,  800 n.o.  Brisbane:  Elec.  lamps,  1.700  n.o.  /=(■<•(*.•  Unenumerated. 
£26.  Hobart:  Unenumerated,  £26.  Dunedin  :  Unenumerated,  £138.  New  Plymouth : 
Unenumerated,  £151. 

Africa. — Durban:  Unenumerated,  £701.  Cape  Town  :  Elec.  machinery,  £30  ;  elec. 
lamps. 300n. o. ;  unenumerated,  £38.  Port  Elizabeth  :  unenumerated.  £191.  Ascension: 
Telephone  material, £102.  Mauritius:  Unenumerated,  £65.  Mombasa:  Unenumerated, 
£11.    SI.  Helena:  Telephone  material.  £497. 

Egypt. — Alexandria:  Unenumerated,  £58.  Port  Sudan:  Elec.  machinery,  £12; 
unenumerated.  £39. 

iHDiA.  Ceylon,  Indo-China  and  St!!Aits  Settlements. — Bombay :  Elec.  machinery. 
£40;  unenumerated,  £113.  Calcutta:  Unenumerated,  £195.  Madras:  Unenumerated. 
£59:  elec.  machinery,  £14.  Ceylon:  Unenumerated.  £12.  Singapore:  Unenumerated. 
£252.  Sourabaya:  Elec.  cable,  £152.  Penang:  Unenumerated,  £10.  Rangoon:  Elec. 
machinery,  £47.     Bankok :  Elec.  lamps,  1,750  n.o. 

China. — Hongkong:  Unenumerated,  £115. 

South  AND  Central  America.— A/o>i/e  Video:  Elec.  machinery,  £150.  Valparaiso: 
Unenumerated,  £179. 

Holland. — Amsterdam :  Wire  and  cable,  £847. 

France. — Paris:  Wire  and  cable,  £51  :  unenumerated,  £2,502.  Dieppe:  Unenu- 
merated.£471.    Bordeaux:  Unenumerated, £93.    A/arse/V/w,- Telephone materi.Tl, £225. 

Canada.— 5/.  John's,  N.B. :  Unenumerated.  £97. 

Malta.— Telephone  material,  £3 10. 

FOREIGN  GOODS  (daty  paid  and  free). 

New  York:  Unenumerated,  £8.  Hongkong:  Unenumerated.  £10.  Madra'^:  Unenu- 
merated,£18.     Montreal:  Elec,  cable.  £568.     Perth:  Unenumerate.t,  £77. 

Note. — The  large  number  of  items  in  these  oiBcialrettirns  nnder  the 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  m 
"  electrical  goodi  "  and  "  electrical  materials." 


LEGAL  INTELLIGENCE. 


Tramways  Assessment. 

As  briefly  raportcd  in  our  l:vst  i.M.sue,  judgment  wa?  delivered  by  tlio 
Deputy  C%airman  of  the  London  Quart<'r  Sessions  (Mr.  Lawrie)  in  tlio 
appeal  of  the  London  County  ('ouncii  against  the  quinquennial  assess- 
ment of  their  lines  in  Finsbury  and  Holbom. 

Mr.  W.  Rydc,  K.C..  and  Mr.  Konstan  appeared  for  the  L.C.C.  ;  and 
Mr.  (;ia\ai!ll  Salter,  K.O.,  and  Mr.  Jeeves  represented  the  Holbom  Assess- 
ment rVimmittee. 

The  hearing  of  the  appeal  occupied  several  sittings,  and  much  tf  ch- 
nioal  evidence  was  given  on  both  side.s.  At  the  outset  an  objc  ction  to 
the  hearing  of  the  appeal  on  the  ground  that  the  notice  of  objection  to 
the  as«08.mcnt  did  not  state  the  corr^'ction  which  the  objector  desired  lo 
be  made  was  overruled,  but  the  Deputy  Chairman  agreed  to  state  a  ca^e. 

.Mr.  I{vDF,  explained  that  the  rateable  value  fi.xed  by  the  overseers  was 
£lf»,!l23,  which  was  reduced  by  the  As.sessmeiit  Committee  on  a]>peal  to 
113,818,  and  the  I^ondon  County  Council  now  claimed  that  it  should  !«> 
furthir  reduced  to  £«.WiO.  This  sum  included  £810,  which  )iad  been 
agrc(  d  by  the  parties  as  the  value  of  the  Holbom  electrical  sub.statioii. 
The  gross  value  had  iK'en  fixed  at  i;32,0.').'>.  and  the  County  {'ounci 
claimed  that  it  should  \h-  reduced  to  £25,1!)7.  The  tramways  were  no 
doubt  agoing  concern,  Ijut  they  had  \yt-i\n  sc^riously  affected  by  the  com- 
petition of  motor  omnibu.s(.s  and  tul>e  railways,  and  as  a  eon.'<equene(^  in 
one  year  there  was  a  fall  of  something  like  a  quarter  of  a  million  in  the 
not  proceeds.  In  the  year  following  tliere  was  a  minus  (i)^nn^  of  £88,000, 
so  it  was  quit/-  ob\ious  that  at  that  stage  the  motor  'bufos  had  made 
Ihcrawlves  fe|t  as  a  mont  powrful  rival  lo  the  tramway  undertaking. 
Tlio  year  following,  however,  there  was  a  slight  reeoverj'  or  a  less  adverfc 
balano'.  The  n-.-pondents'  cafo  simjily  staled  that  in  view  of  the  earn- 
ing capneity  of  tin.  tramways  the  tenant  of  such  hereditaments  might  bo 
n-anonnbly  exiK-cU-d  to  give  a  rental  which  would  ju.Ktify  Ihe  grot^H  value 
ap|X-»|e<l  agoinst.  IthndlxHm  decidi-d  in  the  High  Court  that  in  arriving 
III  the  volue  Ihe  separate  r-amingM  of  each  route  should  be  divided  l^lween 
111"  parishes  in  proportion  lo  lineal  mi|c-age  of  ea<'li  route  in  each  jmrish. 
.Mr.  Kkank  Hint,  ehiof  of  the  Kstates  and  X'aluation  J)e]iartmi-iil  of 
Ih"  L  CI'.,  said  it  wan  not  tnie  that  the  city  temiini  ends  of  a  tramway 
wtm  mor-  p-munerative  Mian  the  oth'rs.  On  a  tramwav  route  tlii-ii- 
wcn>  two  Ihin  i-nd-..  and  what  was  called  "  a  fat  middle,"'  and  the  two 
onds  wen-  always  le-s  valuabl-,  if  they  had  lo  diserimirate  from  a  Irallie- 
osrning  point  lA  view,  than  the  average  of  Ihe  route  as  a  whole.  In  llw 
dav-tim'  Ih'y  got  tli'-ir  "  fat  niiildle  '  in  the  shopidng  centn-s.  The 
value  of  the  generating  station  had  Ixien  agn'eil  at  £207.0<H),  which  was 
equal  lo  H-lll  of  th"  gro.s  r  eiipts.  The  aggpigato  caiiilal  exiHmdiliin> 
lo  March  31.  Mllf..  wax  ax  follows  :  l-irmaiient  wav  tracks,  £-i,(18l,7l8  ; 
overh"a<l  e(|uipmeiit,  £12.1711;  cables,  £r)-10.r)(18";  duels,  £351,838; 
loUl,  £.'.,(H<>..'«I3.  He  submitted  (igur.-s  in  support  of  the  assesMnient. 
In  Ihn  parishox  in  i|ii-<tion  the  lolal  earmileage  was  3.'»-U.331,  and  the 
pll««^lK«•r  n'd'ipls  wi-n'  £131,712.  He  deducted  £(»3,28l  for  expeiiKCs 
aHxignablo  in  proport  ion  In  oar  mileage  (at  ft  jd,  js-r  ear  mile)  and  £32.(128 
a-wignabje  In  projiorlion  lo  paxwnger  moeipts  al  2ri  )M-r  i-<'nt.  There 
r  mained  n  rat«abli-  value  plux  rales  of  £r>,WK),  from  which  he  deducted 


£1,528  for  rates,  leavin.';  a  rateablti  value  of  £3,972.  To  that  sum  he 
added  £810  for  the  Holbom  substation,  not  in  dispute,  making  a  total 
rateable  value  of  £4,782,  against  £13,818  fixed  by  the  Assessment  Com- 
mittee.    His  gross  value  was  £23,019,  against  £32,055  appealed  from. 

Mr.  John  Wellixg,  permanent  way  engineer  of  the  tramways,  said  his 
summarisation  of  the  annual  cost  of  ropairs  for  the  ensuing  qumquennial 
period  on  279-42  miles  of  tramways  was  as  follows  :  Permanent  way,  at 
£385  per  mile,  £107,577  ;  electrical  quipment,  at  £42  per  mile,  £11,736  ; 
cables  and  ducts,  at  £13  per  mile.  £3,632  ;  total,  £122,945.  He  added 
£11.833  for  iner.3ase  in  mileage  of  r:>pairable  lines,  and  £26,955  for  in- 
creased C05t  of  labour  and  materials,  making  £161,733.  Dealing  with 
re.newals,  he  said  that  a  25  years'  life  in  place  of  a  60  years'  life  would 
increase  the  annual  provision  for  renewals  of  concrtte  yokes,  &c.,  from 
£7,666  to  £34.285,  or  by  £26,619.  He  estimated  the  total  annual  nro- 
vision  required  for  renewals  at  £186,357,  or  if  the  £26,619  were  added, 
the  amount  would  bo  £212,976.  Increased  acceleration  of  the  running  of 
the  cars  and  the  rapid  retardation  now  rendered  possible  by  magnetic 
brakes  not  only  caused  a  groat  increase  in  repairs  and  the  shortening  of 
the  life  of  the  rails,  but  mu3t  cause  a  greatly  increased  strain  on  the 
cars  thomeelvf  s.  The  amount  that  should  be  put  aside  annually  by  the 
Council,  spread  over  the  capital  loan  period,  bj  way  of  repayment  of  the 
co^t  of  reconstruction,  was  £224,6.52,  apart  from  any  provision  for  the 
renewals  of  short-lived  works.  The  provision  for  renewals  should  exceed 
thi  ori;;inal  cost,  since,  in  the  first  place,  it  was  cheaper  to  construct 
work.5  simultaneously  tha-j  to  renew  any  parts  ;  secondly,  it  was  more 
coitly  to  do  work  uid-^r  running  conditions  and  subject  to  continual 
interruTtions  ;  and,  thirdly,  the  cost  of  labour  and  materials  had  gre.atly 
increased.  ThT  stores  of  materials  for  repairs  and  renewals  were  valued 
on  March  31,  1915.  at  about  £100,000,  and  he  estimated  there  should  bo 
an  allowance  of  £5,000  a  yearin  respect  of  th"  stores  in  stock.  .Tunetions, 
cross-overs  and  all  parts  required  had  to  be  designed  and  ordered  in  ample 
time  before  they  were  wanted,  and  the  cost  was  roductd  by  ordering  in 
fairly  large  qu.intitios.  Hs  estimated  the  average  life  of  the  whole  of  th(> 
Council's  tramway  system  as  Hi  years,  while  the  lines  in  the  parishes 
comprising  the  Holbom  Union  had  only  a  life  of  10-6  j-ears,  owing  to  the 
greater  frequency  of  tram  and  general  vehicular  traffic  above  the  average 
of  the  whole  system.  The  estimates  for  repairs  and  renewals  that  he  had 
given  wore  averaged  over  the  whole  system. 

Mr.  WiGNER,  electrical  assistant  of  the  County  Council,  and  Mr.  H.  S. 
May,  assistant  superintendent  of  rolling  stock,  alfo  gave  evidence. 

Mr.  H.  VoRLEY,  accomitant  for  the  tramways,  also  gave  evidence,  and 
he  admitted  (in  cro.?s-examination)  that  in  the  first  six  months  of  the 
current  vear  the  receipts  showed  an  increate  over  the  si.x  months  ended 
Michaelmas,  1915,  of  £1.34,937.  The  1915  figures,  however,  included  the 
strike  period,  during  which  the  Council  lost  £100,000  in  receipts. 

Mr.  Joshua  K.  Bruce,  deputy  chief  officer  of  L CO.  tramwa-rs,  said 
the  receipts  per  ear-mile  were  lower  in  the  Holbont  Union  than  over 
London  generally.  The  costs  outside  would  probably  bo  lower.  Slow 
speed  increased  the  cost  of  ojxirating  cars,  and  in  consequence  of  the 
speed  being  much  lower  in  Holbom  than  on  the  remainder  of  the  system 
17  more  cars  were  required.  It  was  the  almost  universal  experience  that 
as  a  company  or  ])ublic  authority  improved  a  tram  route  the  more  money 
was  taken.     The  longer  the  route  the  better  value  per  car-mile. 

Mr.  DoNAi.D  DiNwiDDY  said  that  in  his  valuation  of  the  lines  in 
Holbom  he  took  the  total  car-mileage  for  1914-15  at  3,444.331,  and  the 
total  receipts  at  £131,712.  Ho  add'<d  to  the  receipts  a  prosiwctive  in- 
crease of  5  ptr  cent,  (equal  to  £6.,586),  making  a  total  of  £138,298.  He 
calculated  working  expenses — iiower.  traffic,  general  war  bonus,  &e., 
repairs  and  renewals — at  7-453d.  per  car-mile,  and  deducted  0-049d.  for 
advertisement  receipts,  leaving  7-t04d.  per  car-mjle.  which  gave  a 
deduction  of  £106,258.  He  made  other  deductions  usual  in  such  a  ca^e, 
and  arrived  at  a  rateable  value  of  lines  of  £4.562. 

On  behalf  of  the  AsEcssmont  Committee,  Mr.  Ci.aveli,  Salter  sub. 
mitted  that  the  receipts  in  the  parishes  in  question  must  he  assuiv.ed  lo 
be  considerably  in  excess  of  th  average  of  the  system,  which  was  9-.'id. 
per  car-mile,  lie  would  call  evidence  to  show  that  those  routes  wero 
more  lucrative  at  their  London  end  than  at  their  northern  and  north- 
eastern ends. 

Mr.  W.  H.  EvK  said  ho  arrived  at  a  ratoaMe  value  considerably  in 
excess  of  that  fixed  by  the  A.s.':ossment  Cimimittee.  Ho  had  added  Ud. 
]H'r  car-mile  to  the  average  receipts  of  each  route,  on  the  ground  that  the 
earnings  of  th"  line.)  in  flolborii  weiv  greater  than  o;i  the  routes  outsiile. 
There  wewi  many  Jd.  fares  in  the  district. 

Mr-  K.  M.  Lackv,  consulting  engineer,  also  gave  evidence,  and  in 
cross-examination  he  said  he  thought  £70  or  £80  would  be  a  fair  figure  to 
allow  for  tiie  rv>pair  of  a  ear  on  the  conduit  system.  The  Manehester 
and  Salfoi-d  systems  were  Ihe  ncaix-st  paiallil  in  this  coimtiy  lo  tin 
London  ears,  and  he  submitted  ligiin>s  eimetniing  them.  He  had  fixed 
his  ii'newal  fund  o;i  the  banis  of  steel  rails  Innng  £7  per  ton,  which  was 
much  above  the  average  ot  the  previous  seven  or  eight  years,  and  much 
above  Ihe  average  th'  Couuly  Couiiei!  bad  paid  for  their  rails.  Ho  put 
the  average  life  of  tlu-  rails  in  llolborn  at  about  14  years.  If  one. fifth 
of  the  rails  had  Is'en  renewed  in  II  vears  it  supported  his  average.  He 
had  taken  the  life  of  the  eab|'-s  at '35  years,  though  he  had  not  had  a 
cable  la-iting  Ihal  l<';ig(''  of  time  in  his  experience,  and  probably  few 
people  hail.  Ill'  did  not  know  Ihe  ago  of  the  oldest  electrical  cable  now 
in  exislenee.  but  Mi>m(<  he  laid  in  1894  wen<  still  in  existence.  Tramway 
cable  la  id  as  that  was  in  duets  was  laid  under  the  best  possible  conditions  ; 
they  were  in  the  habit  of  lakinn  25  and  30  years  for  ordiiuirv  eleelrie 
light  eablew.  If  it  was  fair  to  do  that  it  was  certninly  fair  lo  tak"  35 
years  for  a  tramway  eabin  litid  under  the  coiditionH  menliiined.  11" 
would  give  a  cab!"  laid  in  duels  a  longer  life  than  one  laid  solid, 

Afler  counsel  had  addp-sved  the  Court,  the  Ileputy  Chairman  said  he 


THE  ELECTRICIAN,  JANUARY  5,  1917. 


455 


would  take  time  to  conisidfr  hin  docision,  which  lio  would  give  on 
Uco.  21. 

In  dt'liveriiig  judfoiiPnt,  ho  said  that  throughout  the  hearing  of  the  case 
the  fact  had  more  and  more  impressed  itself  upon  him  that  the  case  need 
never  have  come  into  Court.  It  was  a  most  deplorable  thing  to  see  two 
public  bodies  spending  large  sums  of  money  in  fighting  over  matters 
which  should  have  been  easily  capable  of  adjudication  without  litigation. 
The  Court  could  but  feel  that  if  each  party  had  approached  the  other  with 
tho  earnest  desire  to  settle,  a  solution  would  have  been  i-oached  very 
similar  to  the  result  which  they  had  arrived  at,  and  much  of  the  rate- 
payers' money  would  have  been  saved.  But  while  a  settlement  would 
have  been  easy  if  that  course  had  been  adopted,  a  decision  in  the  case 
was  by  no  means  so  simple.  When  the  parties  fcumd  that  tho  question 
was  to  be  fought  they  both  appeaivd  to  have  shut  their  eyes  to  the  points 
telling  against  them,  and  opened  them  very  wide  to  every  point  that 
even  appeared  to  tell  in  their  favour,  with  the  obvious  result  that  differ 
enoes  necessarily  increased,  the  valuations  of  the  rival  sides  were  hope- 
lessly at  varianra),  and  both  included  many  obviously  untenable  claims, 
either  of  additions  or  deductions.  The  Court  had  asked  themselves 
what  a  reasonable  man  would  have  anticipated  at  tho  time  in  question, 
and  in  the  main  they  had  based  their  Jindmg  on  the  accoimts  of  1914-15, 
but  there  were  many  variations  in  tliose  accomits  available  to  anybody 
in  1915,  both  figures  of  incroaEcd  receipts  and  expenditure  already  in- 
curred. There  were  also  tendencies  whicli  M'cnied  clearly  defined  which 
they  had  had  to  consider,  and  they  had  had  to  decide  which  of  those 
would  affect  a  prospective  tenant.  Tlio  result  they  had  arrived  at  was 
that  the  total  rateable  vahn  in  Finsbury  should  be  £0,527,  which  was  m 
the  neighbourhood  of  two-thirds  of  tho  amount  of  rateable  value  (£9,770) 
appealed  against.  The  judgment  of  the  Court,  therefore,  was  that  tho 
appeal  bo  allowed,  with  costs,  and  the  figures  be  in  .sorted  in  the  valua- 
tion lists.  His  Lordship  merely  desired  to  add  that  the  decision  might  be 
of  some  assistance  to  the  parties  in  the  effort  he  was  sure  they  would 
make,  without  any  furtlier  litigation,  in  the  outstanding  cases  in  the 
Borough  of  Holbom.  If  Mr.  Ryde  and  Mr.  Salter  could  come  to  some 
arrangement  it  would  be  best,  but  if  they  could  not  ho  was  prepared  to 
work  out  the  figures  for  the  other  parishes  on  the  same  lines. 

Counsel  on  both  sides  acquiesced  in  the  proposal. 

Mr.  Clavell  S.\lter  said  that  at  the  outset  ho  submitted  that  the 
appellants  had  nolocus  standi,  on  the  groimd  that  they  had  not  taken  the 
necessary  steps  as  provided  by  the  statute.  He  would  like  that  matter 
to  be  left  open,  so  that  it  might  again  be  mentioned. 

The  Deputy  Chairm.4N  :   Certainly. 

Mr.  Clavell  Salter  :  May  I  take  it  that  the  Court  would  be  prepared 
to  consider  whether  each  party  should  pay  their  own  costs  ? 

The  Deputy  Chairman  :  It  is  a  very  large  reduction,  and  it  was  neces- 
sary for  the  appellants  to  come  here  before  they  did  get  that  reduction. 

The  matter  was  then  adjourned  until  a  day  in  the  new  year,  when  tho 
result  of  the  conference  between  comisel  will  be  made  known. 


A  receiving  order  has  been  made  against  CliafS.  B.  Ogilvie,  elec- 
trical engineer,  43,  Dudloy-rd,  Whalley  Range. 


ELECTRICITY  SUPPLY. 


BUSINESS  NOTICES. 

The  partnership  betweeu  D.  H.  Alorton,,  Andrew  Home-Morton, 
W.  Arthur  Ker  and  G.  H.  Leckie  Gibson  (carrying  on  business  aa 
Home-Morton,  Ker  &  Gibson),  consulting  engineer!?,  &e.,  153, 
St.  Vincent-st.,  Glasgow,  and  2,  Eldon-st.,  London,  E.C.,  has  been 
dissolved.  Messrs.  D.  H.  Morton,  A.  Home-Morton  and  G.  H.  L. 
Gibson  will  carry  on  business  as  Home-Morton  &  Gibson  at  the 
above-mentioned  adelresses,  and  Mr.  W.  A.  Ker  will  cany  on  busi- 
ness as  W.  Arthur  Ker  &  Co.,  at  115,  St.  Vincent-st.,  Glasgow. 
Debts  by  late  firm  will  be  met  by  Messrs.  Home-Morton  &  Gibson. 

The  E.S.  Company,  Ltd.,  233,  Tottenham  Court-rd.,  W.,  an- 
nounces an  increase  of  capital  to  £10,000. 

Mr.  Vernon  H.  Wells,  electrical  engineer,  who  has  been  with  Messrs. 
Clarke,  Chapman  &  Co.  anel  the  Westminster  Engineering  Co.,  has  joined 
the  board  as  from  Jan.  1,  and  Mr.  E.  Cecil  Beman,  the  founder  of  the 
company,  remains  managing  director.  The  company  invites  inspection 
of  their  premise. 

The  Council  of  the  British  Manufacturers'  Association  has  decided 
to  link  up  with  the  Federation  of  British  Indusrtries. 

Messrs.  David  Colville  &  Sons  (Ltd.),  steel  manufacturers,  and 
Archibald  Russell  (Ltd.),  coal  masters,  have  amalgamated. 

Signori  Stauble  &  Salvini,  dealers  in  electrical  sui)i)lies,  7(5,  Foro 
Bonaparte,  Milan,  are  anxious  to  increase  their  foreign  connection 
anel  would  be  glad  to  receive  manufacturers'  catalogues  witli  trade 
l)rices  and  cuneUti(]ns. 

Patent  Development.— The  proiirietor  of  Letters  Patent  Nos.  38, 
]0(),  10,002,  123  and  72  of  1904,  relating  to  "  InqHOvements  in 
electrical  accimiulators,"  desires  to  dispose  of  the  I'atruls  or  to 
grant  licences  thereunder.  Inquiries  to  the  Svcnska  Ackumulator 
.\ktiebolaget  Jungncr,  Stockholm,  Sweelen. 

The  owner  of  patent  No.  28,030  of  1913,  relating  (o  "  Electrolytic 
converter  for  the  transformation  of  a.c.  into  c.c.,  desires  to  make 
arrangements  for  developing  .same  in  this  eotmtry.  J'articiilars 
from  Messrs.  Alli.-oii  Bros.,  84/C,  Chancery-lane,  London,  W.C. 

BANKRUPTCIES,'  LIQUIDATIONS,   &c. 

A  IHCcliiig  to  r.rci\<-  ;iM  aciiiiiiil  (,r  IIk-  uiiiilirigup  of  llie  Hiddur 
Kiigiiieering  &  Supply  Co.  (Ltd.)  will  lie  lidd  at  27.  Miming  lam-, 
London,  E.C.,  on  Jan.  22. 


EXTENSIONS. 

Arklow  (Co.  Wicklow).-Thc  Town  Commissioners  are  introducing 
electric  lighting  on  the  northern  qua3s,  and  a  petition  has  been  pre- 
scntcel  to  extenel  the  lighting  to  the  southern  quays. 

Derby. — On  Wcelneselay  the  Corporation  were  informeel  by  the 
Electricity  Committee  that  extensions  of  the  electric  supply  under- 
taking were  necessary. 

Tho  committee  stated  that  in  consequence  of  the  great  increase  in  the 
demand  for  electrical  energy  for  power  they  find  it  essential,  if  there  is 
to  bo  no  shortage  next  winter,  to  put  in  additional  generating  plant. 
An  expenditure  of  £34,000  would  be  necessary  for  a  2,000  kw.  turbine, 
rotary  converter,  a  boiler,  economiser,  &c.,  and  the  requisite  enlargement 
of  the  building. 

The  Finance  Committee  recommended  that  if  the  expenditure  is 
sanctioneel  the  sum  should  be  paid  out  of  the  sinking  fund. 

Glasgow. — The  Secretarj'  for  Scotland  has  sanctioned  the  borrow- 
ing by  the  Corporation  of  a  further  sum  of  £500,000  for  the  com- 
pletion of  the  new  electricity  generating  station.  The  total  sum 
authorised  to  be  borrowed  for  the  department  is  now  £3,000,000. 

Keighley. — The  Electricity  Committee  recommends  the  expendi- 
ture of  a  sum  not  exceeding  £300  for  the  electric  lighting  of  the 
streets  in  which  tramways  are  laid. 

Kirkcaldy. — Sir  Jehn  SneU  has  now  presented  his  report  on  the 
proposal  of  the  borough  electrical  engineer  (Mr.  O.  F.  Francis)  to 
put  down  aelelitional  generating  plant,  &c. 

Sir  Jolm  thinks  that  it  would  not  be  sound  policy  to  abandon  the 
present  works  now  and  launch  into  the  greater  expenditure  which  a 
new  station  would  entail.  The  only  proper  alternative  to  a  bulk  supply 
is  the  removal  of  the  existing  station,  and  he  submits  a  programme  of 
extensions  spread  over  ten  years,  which  he  thinks  would  meet  local  re- 
quirements for  at  least  that  period.  He  states  that  Mr.  Balfour,  the 
managing  director  of  the  Fife  Power  Co.,  would  be  prepared  to  recom- 
mend his  company  to  acquire  the  existing  power  station  at  the  amount 
of  the  present  capital  indebtedness  (approximately  £38,000)  ;  that  sum 
to  be  paid  two  years  after  the  declaration  of  peace,  his  company  to  supply 
all  current  in  bulk  for  the  pre.sent  and  future  requirements  of  the  Corpora- 
tion, the  Coi-))oration  paying  a  certain  sum  per  annum  towards  the  ex- 
penditure and  to  retain  control  of  the  distribution  of  electricity  within 
the  burgh.  Failing  the  adoption  of  that  suggestion,  he  thinks  the  next 
best  alternative  would  be  to  extend  the  present  works,  at  an  expenditure 
of  £61,300,  spread  over  ten  j'ear.s. 

Willesden. — The  Council  has  recently  received  sanction  from  the 
L.G.  Board  to  raise  £5,000  to  cover  the  cost  of  lajdng  a  new  direct- 
current  feeder,  in  order  to  meet  the  growing  demand  for  current  by 
factories.  This  sum,  together  with  recent  sanctions  for  other  exten- 
sions, exceeds  £10,000  silent  on  elevelopments  for  power  supply-. 

Worcester. — The  question  of  the  supply  of  additional  electrical 
energy  to  the  works  of  Messrs.  Heenan  &  Froude  and  McKenzie  & 
Hollanel  came  before  the  Council  again  on  Tuesday. 

Tho  Electricity  Committee's  recommendation  at  the  Comicil  meeting 
in  December  was  withdrawn,  as  Messrs.  Heenan  &  Froude  had  applied 
for  an  increased  supi)ly,  necessitating  an  entirely  fresh  scheme.  In 
addition  to  the  five  motors  of  162  H.r.,  another  40  h.p.  had  been  applied 
for,  anel  there  was  a  probability  of  further  current  being  wanted.  The 
laying  of  a  ring  main  and  the  installation  of  additional  plant  at  the  elec- 
tricity works  were  advised,  involving  an  outlay  of  £2,890.  Messi-s.  Hee- 
nan &  Froude  asked,  however,  that  in  eonsieleration  of  their  contribution 
of  £1,800  they  should  have  the  current  required  for  lighting  at  a  reduced 
charge.  The  Council  were  therefore  recommended  to  give  an  increafod 
supply  of  current  to  Messrs.  Heenan  &  Froude,  and  to  apply  to  the  L.G. 
Board  for  sanction  to  borrow  £440  for  payment  of  tho  balance  payable 
by  the  Council  of  carrying  out  tho  work. 

GENERAU 

Accrington. — As  the  acting  manager  of  the  electricity  elepartment 
(Mr.  A.  W.  Clegg)  was  one  of  the  four  selectee!  eainlidatesforthe  post 
of  electrical  engineer  to  a  Cheshire  chemical  lirm,  tho  Electricity 
Committee  has  made  arrangements  for  retaining  Mr.  Clegg's 
services. 

Aldershot. — In  con.sequence  (,f  the  action  against  the  Council  for 
an  injuni'tion  against  nuisance,  property  adjoining  the  electricity 
works  is  to  be  acquind  for  tl,.")(K>. 

It  was  reported  to  the  (louneil  last  week  that  the  contract  for  small 
coal  had  e.'q)ired,  and  that  the  jire.sent  contractors  would  renew  the  con- 
tract for  1,200  tons  at  23s,  6d.  per  ton.     The  Board  of  Trade  had  inti- 
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mated  that.  ha\ ing'regai-d  to  the  preseut  poiition  in  regard  to  coal  suj)- 
plies,  the  Coimcil  would  be  well  advisted  to  renew,  and,  atttr  diticiission, 
the  Council  dccidrd  to  do  so. 

Aylesbury. — The  L.G.  Board  recently  refused  to  sanction  a  loan  of 
£6,000  for  electric  supply  extensions,  and  the  Town  Council  has  had 
to  refuse  a  demand  for  an  additional  supply  of  40  h.p. 

Birmingham. — At  the  meeting  of  the  Corjxjration  on  Tuesda\  Mr. 
Cambridge  moved  that  a  speci;d  committee  (with  power  to  employ 
expert  assistance)  be  appointed  to  inquire  into  and  report  on  the 
failure  of  the  electricity  department  to  supply  sufficient  current  for 
the  needs  of  the  city. 

Mr.  C'OMBEiDOE  explained  that  his  motion  was  in  no  sense  an  unfriendly 
attack  on  the  Electric  Supply  ('onmiittce.  He  sympathised  with  its 
chairman  and  members  in  the  worry  and  anxiety  which  they  had  had. 
but  there  had  been  so  much  inconvenience  and  loss  to  the  citizens  that 
the  Council  ought  to  take  some  action  in  the  matter.  The  result  of  the 
stoppages  of  the  tramcars  was  common  knowledge ;  there  had  liecn 
inconvenience  to  the  public,  a  loss  to  the  retail  traders,  and  there  had 
also  been  a  national  loss,  as  he  understood  some  of  the  factories  had  liccn 
deprived  of  ciu'rent  at  various  times.  Thej'  not  only  oweel  it  to  tlicm- 
Bclves  but  to  the  public  to  show  they  were  really  in  earnest,  and  that 
they  wanted  to  do  everything  jx)ssible  to  prevent  a  recurrence  of  the 
inconvenience. 

The  motion  was  seconded,  but  Aid.  Sir  Geo.  Ke>kkk  uigeel  that  the 
proposal  was  open  to  the  gravest  objection.  To  appoint  another  Com- 
mittee at  this  juncture  would  be  subversive  of  the  gocd  feeling  ar.d 
discipline  of  the  Committees  of  the  Council. 

The  chairman  of  the  C'ommittee  (Aid.  Jephcott)  stated  that  the 
Committee  were  o]>poscd  to  the  motion,  although  they  had  no  desire  to 
shirk  an  inquiry.  'Jlic  Council  had  recently  .strengthened  tie  Committee, 
which  subsequently  met  and  dccidcel  to  ask  two  of  the  new  members — 
who  had  no  jtast  and  who  liad  not  taken  siiles  in  regard  to  the  work  of 
the  Committee — to  undertake  a  full  inquiry.  'J'hcy  were  to  have  a  free 
hand  and  to  have  access  to  anything  in  relation  to  the  Committee's 
work.  The  members  (Mr.  Beale  and  Sir.  Appleby)  had  not  undertaken 
a  very  pleasant  duty,  but  he  thought  it  would  be  foolish  now  to  appoint 
another  ("ommittee  to  do  the  .same  work.  He  wanted  to  warn  the 
Council  th>t  in  the  future  they  might  again  have  tramcar  stoppages. 
They  had  Ix-en  enablcil  by  strenuous  work  to  get  the  trams  ruiniing 
regularly,  but  that  had  created  on  the  part  of  a  higher  authority  trouble 
and  annoyance,  and  it  would  be  wise  for  the  frii nels  of  the  tramwa>s  to 
say  as  little  as  possible  about  the  question  of  current  because  of  the 
demands  for  further  current  for  power  purposes.  H  they  wanted  to 
secure  the  running  of  the  trams  they  should  not  flaunt  this  mattci  before 
the  Ministry,  or  things  might  be  as  bad  again  as  they  were  in  November. 

Ultimately,  Mr.  Combridge  agreed  to  withdraw  the  motion  on  the 
understanding  that  the  report  of  Mr.  Beale  and  Mr.  Appleby  should  be 
presented  in  its  original  form,  and  if  it  did  not  cover  the  whole  of  the 
ground  he  should  be  at  hberty  again  to  move  the  resolution. 

Edinburgh.  The  Klectric  Lighting  Committee  has  decided  to  re- 
strict for  the  present  the  connection  of  new  consumers  except  en- 
gineering works  and  factories. 

Hebden  Bridge. — The  Council  has  decided  to  open  negotiations 
with  till-  ^■r,lk>.llire  Electric  Power  Co.  und  Halifax  Corporation  as 
to  a  nupply  of  electricity  in  bulk,  und  Messrs.  Willians  &  Robin.son 
have  been  a.^ke-d  to  quote  tcnns  for  another  Diesel  oil  engine. 

Leeds. — For  the  appointment  of  chief  engineering  assistant  at  th'; 
Leeds  elcftrlcity  department,  rendered  vacant  by  the  appointment 
of  Mr.  Robert  Owen  as  borough  electrical  engineer  of  Wigan,  78 
apitlications  were  reeeived  by  the  Eleelrieily  Committee,  and  the 
following  were  seleelcd  as  a  uliort  list ; — 

M'H-r..  .(.  i;,  Oavicon.  B.So..  A.M.LE.K.  (Man.henter).  R.  W.  Crubb. 
MA.  A  M.LK.E.  (T)ew»bur\-),  Kru<wt  A.  Mills.  A.M.I.C.E.  (Bimiinghnm). 
Krnent  I'orler  ( l/'od")   ond  W.  Vorke  A.M.I. U.K.  (Sunderland). 

The  Commillee,  after  visiting  Sunderland  and  Birmingham,  n  com- 
mend''! Mr.  Krii'-»t  A.  Mills  to  the  Council  for  appf)in<ment.  '.I'lie  snliiry 
nltneliiiit^  In  thi-  po-ilioii  is  fUMi  ]x-T  annum. 

Manchester  Electricians'  Wages.- -Ah  from  Jan.  1  the  wages  of 
the  dei.lrii  iiiiii.  iinployrd  l>y  ineniberH  of  the  Mauehcster,  Salford 
nnil  iJislrirl  I'lilMing  TradcH  I'^nijiloyerit'  Association  have  bfcn  ad- 
vuii'<  il  Id    pel  li'inr  iiiid  muiily  Work  expeiiHes  (Id.  per  night. 

Sending  Steel  to  Shellleld.-  .\t  the  unnual  meeting  of  the  Nalicjiia! 
Steniii  Car  Co.  (jn  Friday  IuhI,  Mr.  T.  Clurkson  stated  that  some  time 
ago  wh'-n  the  (lireclors  saw  there  were  difliiulticH  ahead  in  oblainiiig 
Huppliex  of  Hieel,  llii-y  en  ited  an  eleclrie  hIci'I  furnace  and  foundry. 

Jle  H.iid  (ImI  llu;  tiiliTpriie  was  dcvcloi)ing  salisfaclorily  nnd  was 
providing  wheelii  nnd  enntingt.  tor  'biiccn  nnd  trnnsporl  vehicles,  ond  was 
nnnblint;  im  (..  neiid  »te..|  to  Shi.niild--rather  like  mndinp  eonls  to  New- 
eiistlr.     |i  will'  thiw  helping  to  Mipply  llie  great  domnnd  for  tool  steel. 

Shedleld.  The  most  pi-ogreHsive  bruiieh  of  Muiiiiipul  (ictivitv  in 
llHd  was  Ih  il  n(  elc.  I  riiily  supply, 

Coii'<id"irub|i-  expiiTiHidn"  linv  lioen  made  or  ttn>  in  progrcM.  In  Hill 
Ih"  oiit|Mit  o(  Ih-  d'  I'.irlmeiil  »iih  .'(11  million  uiiils  ;  in  1II15  it  had  risen 
to  nOmilliuiu, nnduligiin'ol  2IM)tnillJon  uniln  in  proMtet.  TUeeniidoy 
monl  of  u^otricity  (or  power  and  (or  iiir<lling  otee]  in  rcspon«lbl«  (or' a 
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grijat  proiJortiou  of  the  increase.  Henc?  the  Comicil  have  foiuid  llicui. 
selves  faced  with  the  necessity  of  extendmg  their  already  overburdened 
resources  for  the  generation  of  electricity,  and  Parliamentaiy  powers  are 
being  sought  for  the  erection  of  a  great  new  generating  station,  the  initial 
outlay  on  which  will  be  £500,000,  but  the  tigure  will  ultimately  approach 
£2,000,000. 

Like  all  other  electric  supply  midcrtakmgs,  the  greatlj'  increased  price 
of  coal  and  other  materials  has  necessitated  an  advance  in  the  charges 
for  current  for  power  and  lighting. 

South  Shields. — Aid.  J.  W.  Henderson  has  been  elected  chairman, 
and  Sir.  T.  R.  Dowson  vice-chairman  of  the  Electricity  Committee. 

Wimbledon. — At  a  special  meeting  of  the  Council  a  formal  resolu- 
tion was  passed  authorising  the  Corporation  to  apply  for  a  pio visional 
order  to  supply  electricity  tluoughout  the  parish  of  Cuddington. 

Aid.  Stuart,  chairman  of  the  Electric  Lighting  Committee,  staled 
that  he  liopcd  the  extension  would  mean  doubling  Ihe  plant  at  the  elec- 
tricity wor^^^. 

Yorkshire  Provisional  Orders.— The  Urban  Councils  of  Eeather- 
slone,  Otloy  and  Queensbury  have  assented  to  the  applications  of 
the  Electrical  Distribution  of  Yorkshire  (Ltd.)  for  provisional  elec- 
tric lighting  orders. 


Darlington.  -Tli^'  Ciai.orati'jn  has  applied  lo  (lie  Light  Railway 
('ommissioncrs  for  aiitiiority  to  increase  the  limit  eif  th-3  fares  on  the 
I'ical  t ram wa\-s  from  Id.  to  IkL 

Edinburgh. — The  Coimcil  is  recommended  by  the  Tramway  Com- 
mittee to  accept  the  offer  by  the  lessees  of  the  Edinburgh  Tramways 
to  sell  the  rolling  stock,  cables  and  other  jjlant  to  the  Corporation  as 
on  the  expiry  of  the  lease  in  1919. 

The  sum  proposed  was  £50,000  for  the  cable  cars  (not  less  than  200), 
four  electric  cars  and  1-t  smgle  spare  cable  trucks. 

A  sub-committee  of  three  has  been  formed  to  get  into  communication 
with  the  Admiralty  and  others  concerned  ui  order  to  ascertain  whether 
there  is  present  or  prospective  need  for  further  transport  faeilitics  be- 
tween Eelinburgh  and  Quoensfer^y  and  Rosyth,  aud,  if  so,  what  these 
facilities  should  be.  and  what  assistance  may  bo  available  to  the  Cor- 
poration in  the  event  of  their  resolving  toi)rovide  them. 

Glasgow. — The  ><ii|.  I  ink  iidi-iit  of  Cleansing  reports  that  the  first 
of  the  two  Edison  elri  1 1  in.  Iik  les  for  refuse  e'ollcction  was  delivered 
on  Dee.  i,  and  is  giMiig  culuc  satisfaction. 

The  general  manager  of  the  Corporation  tramways  (Mr.  J.  Dalrymple) 
has  issued  a  memorandum  to  the  stall'  making  a  number  of  suggestions 
for  the  avoidance  of  accidents.  He  states  that  for  some  memths  he  has 
been  much  conccmed  at  the  number  of  accidents.  Many  of  them  are 
now  to  the  service,  and  all  are  working  under  very  trying  conditions,  but 
ho  is  satisfieel  that  in  several  respects  they  could  cany  out  their  work 
with  greater  efiicicncy  and  with  more  satisfaction  both  to  themselves 
and  to  the  department.  Drivers  anel  conductors  are  urged  to  take 
greater  care,  anel  submits  to  them  the  following  instructions  : — Do  not, 
unelcr  any  circumstances,  rm>  your  car  ahead  of  time  ;  elo  not  riui  your 
car  past  stopping-places  when  people  are  standing  there  ;  do  not  start 
your  oar  until  you  are  absolutely  certain  that  no  one  is  entering  or  leaving; 
do  not  ring  the  bell  until  everyone  is  on  ore  voryone  is  off  ;  do  not  quarrel 
with  1  assengers  ;  and  do  not  lose  your  temper  with  pa.<:.«engers,  even 
under  provocation. 

There  were  many  eircumslaners  con.spiring  againsl  Ihcm  at  present. 
There  wa.^,  of  course,  the  ine.\porience  of  many  of  the  staff,  the  over- 
crowding of  em's,  the  darkening  Order,  drunks.  Ihe  boy  in  charge  of  tho 
horsr  and  cart,  the  general  careles.sness  in  the  street,  both  on  the  port  of 
jiedostrinns  and  of  those  in  charge  of  vehicles.  They  had  got  to  face  all 
the.se  diflie'iilties  and  do  their  In'st  to  overcome  Ihcm.  To  the  eemduc- 
tro.sses  hi'  would  say,  "'  Do  not  imagine  that  you  luiow  nil  your  duties 
after  being  a  week  on  the  cars.  Do  not  carry  out  your  work  as  if  you 
meant  to  leave  the  job  tomorrow."'  To  the  motrosses  he  would  sunply 
sav,  "  Gang  warily.  1'nki^  plenty  of  time.  T>o  not  put  on  a  notch  of 
pelwer  until  you  know  thai  the  road  is  clear."  lie  would  like  every 
woman  to  put  down  her  name  for  the  motor  school. 

Hull. — .A  special  meeting  of  the  Council  was  held  lust  week  to 
consider  rccommendatiimH  of  the  Tramways  Committee  to  suspe^nil 
lialf-|ienny  fares  during  the  war,  &c.,  but  after  discussion  the  rei^irt 
was  referred  back. 

Ilkeston.  Li  the  Bill  hilioduecd  h\  the  NollinglKunshuc  and 
])erbyHliirc  Tramways  Co.  jiowcr  is  sought  to  take  over  the  tramway 
undertaking  of  the  Corjioration. 

The  purehnne  price  has  alivady  Im-cu  agreed  at  C28.ir)0,  and  this  is  to 
be  pnid  bv  liiNtnlnients  on  Miiieh  1  in  each  year,  but  the  transfer  is  to 
Ink"  eftic'l  as  from  S<pl.  ItH.  HUli. 

Lolccstor.— Owing  to  till'  aehlitional  expenditure  reipiircd  during 
I  be  1  liming  year  the  Traiiiwu.\s  und  Electricity  Committee  has  lixed 
a  Ud.  laie  for  tin-  lull  journey  on  all  tramway  Ionics,  wilh  a  Id. 
f.lage  on  eai  li  mulr.  Ihe  fare  for  cliildren  being  increased  to  Id. 
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Lulon.— A  Iraiiuar  «  lii'  li  Wll  llu-  rails  ;it  a,  (  ww  in  MiiMiiiid mail 
on  till'  -Sill  ult.  liuisril  injuries  Ui  the  iliiver  and  live  m-  .six  pas- 
sengers. 

Newcastle-On-Tyne. — Owing  to  eumplaints  iif  inadiMiuate  and 
irregular  tranuar  serviees,  the  general  manager  (Mr.  K.  Hatton)  has 
prepared  a  full  report  on  the  subjcel. 

vSinee  the  war  the  number  of  ears  running  hail  been  eon-siderably 
inereascd,  the  i\umber  of  pas.-engi-rs  weekly  had  incrcasicd  by  over  30O,C0O 
and  the  receipts  had  ineiciueil  £1,1110  a  week.  A  largo  number  of  men 
hnd  been  called  uj)  for  service,  and  (i'Jti  new  motormcn,  201  youths  and 
528  women  had  had  to  be  trained  ;  but  the  department  had  not  been  able 
to  keep  the  cars  regularly  overhauled  or  keep  steady  motormcn  of  ex- 
perience. The  street  lighting  was  inadequate  for  a  regular  service,  and 
the  ordinary  service  was  interfered  with  by  the  excessive  demands  in 
providing  for  workmen's  ears.  Nothing  was  being  left  undone  which  it 
vsas  i)o.ssible  to  do,  but  even  if  hostilities  ceased  at  once  it  would  l:c  some 
time  before  the  ordinary  condition  of  affairs  could  be  restored.  It  would 
take  a  very  long  time  to  get  the  rolling  stock  and  other  plant  back  to  the 
eimdition  it  was  in  before  the  war. 

Reduced  Train  Services. — On  the  1st  insl.  the  new  train  regnla- 
tious  and  increased  fares  came  into  force. 

I'l  many  siiburb.m  di  1 1  i.l  tli''  li:iiiiu:i\  I  l attic  was  heavier,  especially 
in  districts  \yh<-ir  riil\\,i>  .(.iii.ni  bid  I"  rn  closed.  I'lic  number  of 
tram  pa^.so:i;^ci-s  w.i  .il-..  ro;i,i(|r,;il)|>  jpl  iiciited  by  tho.sc  who  decided 
to  traM'l  clr  a;'ly  latlu  r  than  pay  the  increased  ra'lway  faivs. 

Th"  I'lid'iunjund  Eltctrio  Railways  Co.  of  London  has  notified  that 
the  incroa-e  i.f  -iO  per  cent,  on  existing  railway  fares  does  not  a;iply  on 
tlie  District  Railway  within  the  linuts  of  Acton  Town  in  the  west.  Putney 
Bridge  in  the  south,  and  Bow-road  in  the  east :  on  the  Bakerloo,  Picca- 
dilly and  Hampstead  lines  of  the  Lon<lon  Ekclric  Railway;  on  the 
O-'ntral  and  the  City  &  )South  London  Railways,  and  on  the  Inner  Circle 
a'ld stations  o  i  the  Haninitrsmith  aud  City  line  ;  and  also  on  the  tjreat 
Northern  &  City  Railway. 

Local  aad  through  far  .--  b'twcn  (licso  groups  and  wii  Inn  lli'  c  linuts 
p-'main  unaltered.  In  tli"  ■  i-i'  i.f  l"".kings  to  and  fnHH  i  i'  imi  ..ntside 
the  limits  50  percent,  will  Ijc  add'  d  tu  the  faro.  Book  i  ml;  Ic,  ,i,it  ic.ns  on 
c-rtain  main  line  railways  will  bo  suspended  and  in  other  cases  the  fares 
will  b3  adjusted.     Season  tickets  will  not  be  affected. 

Many  complaints  have  been  made  as  to  the  operation  of  the  CO  per 
cent,  increase  of  tares,  and  it  is  probable  that  this  rcgulatiun  will  be  niudi- 
ficd  in  the  case  of  bookings  before  10  a.m. 
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EMPIRE  NOTES. 


Australasia. — The  (invcnimut  has  granted  lircncc;,  {■<  JIartin- 
borough  Town  Board,  Kaitaugata  Borough  Council  and  W'airnairi 
County  Council  to  establish  aud.  maintain  elcetrieily  undertakings. 

Wollongons  (N.S.W.)  Council  has  rejected  the  propo.sal  of  Mr.  S. 
(!onifoith  to  establish  clcctLicity  works.  Mr.  Corui,  electrical  engineer 
of  the  Public  Works  Dciiartnicnt.  is  prcjiarhig  a  new  scheme  for  elec- 
tricity supply  u»  the  town  on  the  basis  of  the  current  sup))ly  bemg  derivod 
fmm  thi>  Governments  ])owor-houso  at  Port  Kembla.  Mittagong 
Municipality,  to  which  the  department  made  a  proposal  for  a  supply  from 
this  power-hou.se,  is  to  take  a  vote  of  the  ratepayers  on  the  cjuestion. 

Licences  have  been  granted  to  the  Martinborough  Town  Board,  the 
Kaitangata  Borough  Council  and  the  M'aimairi  Coimty  Council  (N.  Z. ), 
to  install  and  mauitain  electric  supply  works. 

Canada. — The  arehitect.s  of  the  new  Canadian  Parliament  Build- 
ings have  been  askecl  to  report  on  the  estimated  cost  of  the  electric 
lieating  of  the  whole  of  the  new  buildings. 

IVut  Arllun-  City  Cunucil  is  to  take  a  iioll  of  llie  ratepayers  ou  the 
(|U''sfiim  wlii'lhcr  thcv  d''siiv  the  11\  ilro  ICIcctrlc  ('uniniission  to  d'\cl<i;) 
some  :!0,(I00  n.r.  for  tin-  cil\-. 
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BrazIL     .\  i-msuhi 

Pernambuco    district     inclniU'    gas    engines    and    ol  hi 
motor-cars,  electric  liftings,  hardware  ami  chemicals. 

Chili. — Permission  has  been  granted  to  Senorcs  F.  Undurraga  and 
1.  J.  Diaz  Valdcs  to  utilise  waters  in  the  Dejiartmcnt  of  La  Victoria 
for  the  ijroduction  of  electric  j)owcr.  Bon  Eduardo  Hcyraud  has 
been  given  permission  to  construct  and  work,  for  10  years,  an  electric 
street  railway  between  Santiago  aud  Renea,  a  distance  of  about 
5  miles. 

Mexico. — The  "  Electrical  World  "  states  Unit  recent  advices  from 
Mexico  ])oint  to  an  increasing  demand  there  for  electrical  goods. 

Wh' n  lh'>  revolution  bioke  out  the  Republic  had  a  very  satisfactoiy 
electrical  trade.  The  country  was  well  covered  by  salesmen  reprosenting 
*kp  various  U.S.A.  sui)ply  hou.^es.  The.io  men  an>  for  tho  most  part 
raluiuing  to  the  country,  and  tho  latest  dispatches  stuli  that  tho  agents 
"'  the  larg"r  supply  hou.-ses  are  actively  cngagi  il  in  all  uf  the  principal 

'I'f-  of  the  interior  of  the  counfrv. 


II 
Contraband  of  War  Changes.    The  following  articles  have  now 

been  declared  .il.s,,lute  ,  ,,ii1i.,l,;uid  : 
Mel.illie  -uI|.1mI-.  ,,m.I  lie.  uh'liMir,-,  ^,„|;,  |,„„   and  bl' achuig  powclcr, 

platinum.  "- iie  luilr  i.iii!i.    i  li.  ..h  mn.  ]■  ill  el  mm,  iridium  and  the  alloys 

and  ciimpouud-  i.l  lie-,  np  i.i!  ,  ti..iiiuiii  -.ills  and  compoimds  thereof, 
sulphate  of  barium  (baiytcs)  and  bone  black. 

Tin  foUowuig  amendiu'nts  are  made  to  the  schedule  of  Oct.  14,1915:— 
For  "ethyl  alcohol,  methyl  alcohol,"  thoro  shall  bo  substituted 
"Alcohols  including  fusul  oil  and  wood  spirit  and  their  derivatives 
aid  preparations."  For  "  aluminium  alumina  and  salts  of  aluminium," 
there  shall  bo  substituted  '  aluminium  and  its  alloys,  alumina,  and  salts 
of  aluminium."  For  "  wolfi  "rule.  >,,.l,...  lite."  then-  shall  bo  substituted 
"tungsten  ores."  For  "fu  I,  ..il.-  i  ilem  niineial  nils,"  there  bo  shall 
substituted  "  fuel,  includin;;  i  li.i ic.il.  dlier  than  mineral  oils." 

Dinners. — At  the  CJrand  Hotel,  Bristol,  on  Friday,  a  few  friends 
from  the  West  of  England  and  South  Wales  gave  a  presentation 
dinner  to  Mr.  Percival  F.  Crinks,  in  order  to  give  him  a  hearty  send 
off,  i)rior  to  his  removal  to  take  up  an  important  position  on  the 
Loiiilon  staff  of  the  British  Westinghouse  Co. 

After  the  conr,>.es  had  lieen  duly  honoured.  Mr.  H.  Faraday  Proctor 
(engineer  and  general  manager,  Bristol,  Corporation  Electricity  Depart- 
ment) pre.'cntcd  Mr.  Crinks  with  a  handsome  gold  English  lever  watch 
and  a  gold  wristlet  watch  fm  Mr  .  I'npks.  In  the  course  of  his  remarks 
Mr.  Proctor  spoke  of  the  ciene  .  ii..n  ..1  Mr.  Crinks  with  Bristol  C'oi  pora- 

tion  prior  to  his  jniiiinrr  the  \\ .  -imjli ■  I'o.,  and  said  a  man's  worth  was 

only  annieri:ilr,l  \.^   .1  ,|.. Ma,  I  „,.  1 1 1  allrr  I,.,  had  left  them. 

Mr.  t'liNk   .  Ill  ii    ; Iiii'j  111  ilie  i.i.i   I .  stated  that  whatever  success  he 

had  achic\cd  «a.:  due  ni  iiu  ,-iuall  ineasuie  to  the  kindness  and  sympathy 
ho  had  always  received  from  the  gentlemen  interested  in  the  electrical 
industiy  m  the  West  of  England  and  South  Wales.  He  regretted  that 
at  the  momenthc  couldnotname  his  successor,  but  he  hoped  that  whoever 
succeeded  him  would  coniniaud  tho  sj'mpathy  and  sujiport  which  it  had 
been  his  good  fortmie  to  experience. 

Mr.  Ct.  H.  Hedlev  (managing  dire>ctor,  St.  Amies  Board  Mill),  in  pro- 
posing the  health  of  the  chainuan  (Mr.  W.  H.  H.  Porter),  iucideutally 
remarked  that  he  had  a  grievance,  inasmuch  as  the  Westinghouse  Co.  had 
allowed  the  Minister  of  Mmiitions  to  commandeor  a  turbino  on  the  eve  of 
its  delivery  to  his  works. 

Mr.  Porter  spoko  in  eulogistic  terms  of  Mr.  Crinks'  connection  with 
the  South  Wales  office,  and  whilst  regretting  his  departure,  felt  sure  that 
his  future  was  assured. 

■  Eulogistic  speeches  were  also  delivered  by  Mr.  H.  I.  Rogers  (Messrs. 
Brecknell,  Mmiro  &  Rogers),  Mr.  A.  J.  Kewman  (deputy  engineer,  Bristol) 
and  Mr.  A.  H.  Dowson  (Verity.s,  Ltd.).  The  singing  of  the  National 
Anthem  and  "  Auld  Lang  Syne  "  terminated  a  very  enjoyable  evening. 

The  lirst  annual  dinner  of  the  E.S.  Company,  Ltd.,  was  held  at 
the  Horse  .Shoe  Hotel  on  Dec.  22,  when  the  whole  of  the  staff  and  a 
few  interested  friends  sat  down  to  an  excellent  repast. 

Tho  managing  director  (Mr.  E.  C.  Beman)  was  in  the  Chair  and  tho 
gu:st  of  the  eveiing  was  Mr.  V.  H.  Wells,  a  director,  who  has  just  joined 
tho  board.  After  dinner  there,  was  a  capital  musical  programme,  and 
speeches  were  delivered  by  Mr.  Beman  and  Mr.  Wells. 

Enemy  Firms  Wound  Up. — The  Board  of  Trade  has  ordered  the 

windioL'  np  of  :i'.Hi  liusinesses  controlled  by  alien  enemies. 

In  til  III  I  h-ts  are  included:  H.  Uhlhorn  &  Co.  (Ltd.),  11,  Chris- 
topher sti\  ■! ,  l-'iiislniry-squai-e,  London,  E.C.,  manufacturers"  agents 
(Controller,  E.  J.  Webber,  lit,  t4^^^^ham -street.  Bank,  E.G.).  Armorduct 
Mfg.  Co.  (Ltd.),  «,  Farringdon-avcnue,  London,  E.G.,  electric  cable  and 
conduit  manufacturers.  IContioUer:  JolmPaterson,  1,  Walbrook,  E.G.) 
('laims  against  Isaria  (Ltd.)  are  to  bo  sent  to  Mr.  G.  S.  Pitt,  140, 
Leadenhall-street.  London,  E.G.,  by  .Tan.  28. 

('laims  ai^ninst  H.  Traun  &  Sons,  25.  GoswoUroad,  London,  E.G.,  are 
to  be  sent  by  Feb.  10  to  Mr.  .1  D.  Pattullo,  05,  London-wall.  E.G. 

Tho  controllers  of  the  Berndorf  Metal  Works  and  the  Hanover  Rubber 
Co.  have  asVcd  for  their  irlea-e.  Objections  to  the  Board  of  Tiaile  by 
.1  01.   (i. 

Inquest.  On  J''rida,\  an  iiu|nes(  was  held  on  the  two  victims  of 
the  tramcar  smash  on  Boxing  Day  on  the  Nottingham  tramways. 

Tho  iuciuiry  was  adiourned  for  tho  attcndanco  of  tho  driver  of  the  car 
and  another  witness  who  were  unable  to  be  present. 

The  town  clerk  said  the  accident  was  the  most  serious  since  the  elec- 
trification of  the  sy.stem  16  years  ago.  Everything  had  been  done  to 
keep  it  wclleipiippcd. 

Ministry  of  Munitions  and  Railway  Plant.— By  an  order  of  the 
Minister  of  iMnnitioiis  under  Regulation  .'iOa  of  the  Defence  of  the 
Realm  (Consolidation)  Re^gulations  (which  pi'ohibits  dealings  without 
a  permit  in  any  war  material),  the  \\>xr  material  to  which  the  regu- 
lation a))plies  includes  the  followuig  : — 

S  ri.idh.i'id  railway  material,  iucluduig   locomotives   of  all  types; 

W.I 1    ill  types,  rails  of  all  sections  and  types,  chairs,  lish-plates, 

fall- l;  ,  ,-ieiial  apparatus,  sK'cpers,   and  the  like.     Applications  for 

penult.,  should  be  addressed  to  the  Deputy  Diitctor-Gcneral.  Railway 
Materials  Licence.?,  Ministry  of  Munition^,  Whitehall-place,  S.W. 
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TENDERS    INVITED. 


Turbc-Alternators,  Dy names.  Switchboards,  Motors,  &c. 

Tenders  are  invited  for  the  supply  and  delivery,  f.o.b.,  ;  nd 
complete  erection  of  One  Steam  Turbo-alternator  (of  7,500  k.  v.a.) 
and  Condens'ng  Plant,  at  the  City  of  Melboukne  electricity 
works.  Tender  form,  with  specification,  from  Messrs.  Mcll- 
wraith,  McEacham  &  Co.  Ppy.  (Ltd.),  Agent:;  for  .Alclhoum  ' 
City  Council,  Billitcr-square-buildings,  London,  E.C.,  and 
[  tenders,  addressed  to  the  Chairm.an,  Electric  .Supply  Com- 
L  mittcc.  Town  Hall,  Melboiuiic,  must  be  received  b\'  noon  of 
March  5,  1917.     See  also  an  advertisement. 

West  Ham  Council  invite  tenders  by  10  a.m.  Jan.  11  fo'  a 
Water-tube  Boiler  and  a  3,000  kw.  Turbo-alternator.  .Specifica- 
tion from  the  enguicer  and  manager,  Mr.  J.  W.  Bcauchamp,  84, 
Romford-road,  Stratford,  E. 

The  Australian  Commom wealth  Navy  Department,  Mel- 
bourne (Victoria),  require  tenders  by  noon  Jan.  31  for  supply 
of  D^-namos,  Switchboards,  Motors,  Balancers  and  Control  Gear 
for  Flinders  Naval  Base.     Specifications  from  Director  of  Navy 
Contracts,  Melbourne,  and  the  Naval  Staff  Offices,  Brisbane, 
.     Sydney,  Birkenhead  (S.  Australia),  Fremantlc  and  Hobart. 
^        DuNEDiN  (N.Z.)  Comicil  require  tenders  by  5  p.m.  Jan.  24 
for   the   supply  of  a  Motor-Generator,   with   Accessories   and 
Sj)ares.     .Specification  may  be  seen  at  the   office   of  the  City 
Electrical  Engineer. 
Telephone  Material. 

Tuiderj  arc  invited  by  Jan.  10,  1917,  for  the  supply  and  de- 
livery to  the  Postmaster-General's  Department,  State  of 
Western  Avstralia,  of  telephone  instruments  and  parts 
(W.  A.  Schedule  No.  497).  Tender  forms,  &e.,  can  be  obtained 
at  the  Commonwealth  Offices,  72,  Victoria-street,  S.W. 
Electrical  Stores,  &c. 

HaMpsteau  (London)  Council  require  tenders  b\'  4  p.m., 
Jan.  10,  for  one  year's  supply  of  Electrical  Engineers'  Stores, 
Oils,  Ironmongery,  &c.     Form'?  of  tender  front  the  Town  Clerk. 

iimii: 


TENDERS  RECEIVED  AND  ACCEPTED    M 


.,11(JW. 


miiiittce  has  a(  ccptcil  the 

Ktcwart  &  Lloyds,  wrought 


&c 


Abeiuiekn.— The  Klutriiity  (' 
iag  tenc'ers  for  annual  stores  : — 

A.  C.  MaodoTvald,  paints,  oil,  gla; 
iron  tubes  and  fittings. 

.Salford. — The  Gas  Committee  has  accepted  the  tender  of  Mather 
&  Piatt  for  a  12  h.p.  electric  motor,  for  £123. 

Launceston  (Tasmania). — The  Council  has  acccjjted  the  tci'der 
of  the  British  General  Electric  Co.  fe.r  25  transformers  at  £1,087.  10s. 

Government  Contracts. — The  following  tenders  were  accepted  by 
the  War  Office  during  November  : — 

Pha'iiix  Dynamo  Mfg.  Co.,  motor  alternator ;  Dorman  &  Smith 
and  W.  White  &  (.'o.,  e!ectric  light  fuse  bases  and  carriers  ;  Evin-hcd 
&  Vignolcs,  bridge  nuggcrs  ;  General  Electric  Co.,  W.  T.  Henley's 
Telegraph  Works  Co.  and  Hooper's  Telegraph  &  India  Rubber 
Works,  c'.oclric  cable  ;  J.  C.  liMller  &  Son  and  Siemens  Bros.  &  Co., 
( Icetric  cells  ;  Bruce,  Peebles  &  Co.,  motor  converters  ;  Bristol  Kborita 
Co.,  India  Rubber,  Cutta  Perclia  &  Telegraph  Works  Co.  and  Siemens 
Bros.  &  Co.,  rod  and  sheet  ebonite  ;  Stmtcvant  Enginc?ring  Co.,  ex- 
tracting fans  ;  General  Electric  Co.,  S.  Heath  &  Sons,  C.  H.  Parsons 
(Ltd.),  Cr.  Rco  &  Sons,  Sun  Electrical  Co.  ar.d  Verity's  (Ltd.),  electric 
light  fittings  ;  Austin  Motor  Co.,  Coventry  Engineering  Co.  and  Kcighlcy 
(ias  &  Oil  Engine  Co.,  generating  tcts  ;  Briti.«h  Thomson-Houston  Co., 
Crytclco  (Ltd.),  Dick,  Kerr  &  Co.,  Edison  Swan  Electric  Co.,  Cei  iral 
Electric  Co.  and  Imperial  United  Lamp  Co.,  electric  lamps  ;  Cook,  While 
&  Co.,  telegraph  poles  ;  Eerry  &  Hayward,  Park  Royal  Engineering 
Works  (Ltd.),  Spcrryn  &  Co.  and  W.  White  &  Co.,  switches  ;  Automatic 
Standard  Screw  Co.,  Davis  &  Timmins,  D.  Gilson  &  Co.,  Ingram  ..t 
Kemp,  W.  McGeoeh  &  Co.  and  Sperryn  &  Co.,  electrical  instrument 
terminals  ;  British  Ever- Ready  Co.,  Edison  Swan  Electric  Co.,  Efar.dem 
Co.,  Siemens  Bros.  Dynamo  Works,  C.  Twigg  &  Co.,  Vulco  Battery  Co. 
and  Wcstwocd  E'ectrical  Co.,  electric  torches  and  parts. 

I! 


FINANCIAL    MATTERS. 


NEW   COMPANIES,  &C. 


A8800IATION  OF  BK1TI8H  CHEMICAL  MANUFACTURERS  ( 1  ir..li: 4).  - 
By  li.-iK-  of  lli<-  r,.,;«.(l<.fTra.l  tli.'  w.inl  ■  limited  "  is  uniittcd  fidin  t  lie 
title  of  thi.scoriii)an>.  which  was  PL'i.sdrrd  !)■  c.  L'8,  as  aconqianv  liniiti  (ll.y 
giiara'iteo  and  not  having  aca;ijtal  divided  IntoHhares,  with  a!i  uidimilcd 
numlKT  of  mcmber.<,  each  liable  for  uot  moro  than  i'2.')  in  the  event  of 
winding  up,  to  promote  coojx  ration  l)c-tween  British  siihjicis  engaged 
ax  rraniifiiotnre^rH  in  the  chemical  or  eloi-ely  allied  iniliistrie."  ;  lo  ]  Inejn 
licfon:  (Jovemmcnt  and  (iovi'rnment  e)niciaN  anil  otliei-s,  cither  in  thej 
Brilinh  DoniiniouH  or  <  hewhore,  (he  vicw.M  of  metnbcrs  of  lliei  asseiciation 
unci  oIliTJ  upon  muU<  r^  nff<'cting  the  ehcniical  imlusfries  ;  lo  elcvelop 
Ifchnieial  orgnninntionH ;  to  prontote  iiuhistriul  ifM'ureh,  inelustrial 
pflicieniy,  and  the  ndvnncernent  of  ajiplied  indii«lrv,  &c.  'J'he  ipanage. 
inentiii  vented  in  a  cnuncll  nonHiHtinu  of  not  |ctK  than  l(i  or  ineHc  than  2'», 
Iho  find  m•Mnl)'•r^  of  whie'h  ur<'  :  K.  I''.  Armstroiig.  D.Sc.  \'.  H.  Carr, 
T.LC,  C.  Cnni'Ml'T.  D.Kc,  M.InHl.(;.i;.,  M.  <).  l"o.aer,  r.I.O.,  D.,Sc, 
F.K.8.  .J.  Gray.  F.I.C..  0.  A.  Hill,  B.Hc,  l'M.(!.,  N.  N.  Iloldcn.  D.  L. 
Howard,  <!.  V.  M  rriom,  lit.  Hoi.  Sir  A.  N  Mond.  liart..  I'.C..  MP..  Max 
Mn^pralt.  K,  G.  I'lrre-,  Kir  W.  Pearc",  M.P,  R.  l>.  I'ullar.  A.  'I'.  Smith. 
the  lU..  Hon.  J.  W.  WiUon,  and  Dr.  A.  l<<i'.  Then!  arc  In  ho  "group" 
cummittrox.riieheoniiiiiting  eif  not  Ic.HH  than  thr<'e  nieinlxTH,  ivprOHenting  : 
Group  I,  ocielx  :  Kroup  2,  olkuliH  ;  group  :i,  lain,  wa.ven,  nwina,  &c.  ; 
Kroup  1,  «>  lutinr,  mwi,  ^^\„r,  vnmiKheii,  Ac.  :  group  !>,  dJHtillatinn  of  ceitti, 
rhnlc.  odx  luid  whkI.  uleoheil.  Ac.  ;  group  (I.  line  chtmicalM;  group  7. 
jdunj  hut''",  in»iigiin"w,  poUvwium.  Ki«liuni,  barium,  calcium,  Ac..,  lead, 
nnx-nic,  antimony,  tiii.K«l(n,  molybdenum,  Ac.  ;  group  K,  eiellulon^  pro- 
durtu  i  group  ft.  i\p|iiHiM,  and  ilycB  and  llwir  InleniiediarieB  ;  group  10. 
kI»iw.  porwlnln,  pi.H<n-.  n  fractory  malerla|«.  Ac.;  group  11,  ollicel 
indu^lrien,  ...ii.  li  ,. .  I.|.ii.  h.r...  (Ivi-r«  iunl  Icxiile  prinU'rx. 

OOKONA  LAMPW0RK8  (NORTBERN)  (LTD  )  ( 1  tr.,(ll2).  ^lU  g.  Di'c.  22, 
rnpltnl  ilO.<HKI  ,n  (I  «linn  ».  I.,  Ink.-  over  l.iiHiiieKM  i.fe|<elrie  lamp  BUUpl.V 
Hlon'H  or  ilepol.  inrrixl  ..n  l.y  the  Corona  Ijimj)  WurkH  (I.ld.)  nml  by 
.(.  Urown.  Ihcir  avni.at  l.';<i(i.  lirivgnte'.  l/'i-rl^,  (i,>!rlliiM-  with  llii'  aueney 
righlti.ilitcffdtin  ronnectie.n  with  the  "Cein.na"  Hlnin<iil  lamp».  rrivale 
company.     Reg.  Offloo  ;    l.Vlii,  HriggaU',  I>i'ed«. 


FACTORY  EQUIPMENT  (LTD.)  ( 14."...V>1).— K.  g.  Dec.  2\).  eapital 
£1.0111)  in  I'l  .shares,  di  carr\  on  the  business  oi  wholivsalo  and  I'ctail  iron- 
moMgers.  contraclciri.  electrical  cngine'crs,  &0.     Private  company.     H. 

(.;.  Mailiiidal-  is  .m.Ic  diivcti.r. 


CITY  NOTES. 


HBUORANDA  (.Ian.  :j).  -Bank  rate  ('.per  cent,  (.since  July  LI,  I'.HO) 
(',11. .1m,  .^.'.i.  Stniks  and  Shares  Ticket  Day,  Jan.  II.  Pay  Day, 
,laM.  1-.      1  lii  e  of  Silver,  3()Jd. 

EASTERN  EXTENSION  AUSTRALASIA  <c  CHINA  TELEGRAPH  CO.  (LTD,  )- 

Til"  interest  on  tli"  4  i^'r  cent,  mort^^age  elcln'iituir  stock  for  the  half 
year  ending  Jan.  31,  due  on  the  1st  pro,\,  will  be  paid  by  warrant  o' 
Kob.  1  neNt.     Th-  Hte)?k  I'yistcr  will  br  clo.'od  fro:n  the  27th  to  the  31.- 

\n-il.,  ini  hi-i\i'. 

MARCONI    INTERNATIONAL    MARINE  COMMUNICATION  CO.  (LTD.)- 

Am  iiil.'iiniilni.|'nd..f  .-.ii.  i  .m.,,!.  (  Is.  p.i  -Iu.i-)  I"s.- tax,  has  been  elcclaie 
(Ml  ac'-ouiil  ..f  llie  .■.ur.iil  yr.u: 

MARCONI  S  WIRELESS  TELEGRAPH  CO.  (LTD.)  bi  a  circular  th 
(liivcliirM  expivHH  ifgn  t  (hat  they  have  ncil  yet  been  able  to  obtain  froi 
(!iivininii-nl  Dopartnu'ntH  a  basis  of  settleMrcnt  in  ii'spi'et  of  «illi< 
niuneratiou  eir  cimipeiiHation  for  service's  iiMidcrcd,  for  tin'  use  of  tlio 
Hlations  mnvf  (he  eennTiicncenient  of  th-  War.  nor  in  ivspeet  of  otlu 
maM*rn  m  whieOi  (he  Government  is  iiielebted  to  (hi'  (!on\pauy.  1 
thrw  oircumH(an<Hs  (li''  dii^laratiiai  of  a  beMiUK  must  slill  ivmain  "1 
abeyance.  Ili.wever.  (Iii.  iliir'ctors  feci  juHtified  in  (leelaring  the  7  f 
(Hinl.  pr.'f.'ivTi(iid  divirlend  ti|.oii  the  e'umulative  partii^ip»(  rng  pivfi 
f«nee'  iiharrH  nnel  a-i  itit.'rini  ilividctjel  of  fi  por  c<nt.  o:i  (Iv  ordinaif 
Hhari^H.  
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NOTES 


Tractive  Resistance  on  Roads. 

Many  years  ago  experiments  were  made  on  the  tract've 
resistance  on  roads  by  Mr.  Worby  Beaumont,  and  other 
investigators  have  worked  at  the  same  question  ;  but  we  doubt 
if  stich  a  complete  analysis  has  ever  been  made  as  that  by  Prof. 
A.  E.  Kexxelly  and  Mr.  0.  E.  Schurig,  the  account  of  which 
is  completed  n  our  present  issue.  Very  naturally  the  electric 
vehicle  lends  itself  particularly  well  to  an  investigation  of  this 
kind,  and  it  has  been  used  on  this  occasion  as  on  others.  It 
will  perhaps  come  as  a  surj)rise  to  some  of  our  readers  that  the 
overall  efficiency,  including  all  mechanical  and  electrical  losses 
beyond  tlie  battery  terminals,  reached  the  high  figure  of  78  per 
cent,  on  the  vehicle  used  for  the  test,  the  controller  being  then 
on  the  notch  for  the  highest  speed.  As  a  result  of  their  tests, 
the  authors  split  up  the  tractive  resistance  into  three  parts. 
The  first  of  these  is  a  constant  quantity,  depending  upon  the 
lack  of  resilience  of  the  road  surface  and  wheel  tyre  material, 
and  is  called  by  the  authors  "  displacement  resistance, " 
being  due  to  energy  loss  from  displacement  of  tyre  mater'al 
and  road  surface  material.  The  second  component  is  a 
quantity  which  increases  with  the  speed,  and  is  due  to  impact 
losses  from  la^'k  of  smoothness  of  road  surface,  and  is  therefore 
called  ■"  impact  resistance."  The  third  component  also 
increases  with  the  speed,  and  is  due  to  air  resistance.  By  far 
the  largest  of  the.se  components  appears  to  be  the  displacement 
resistance,  amounting  to  about  75  per  cent,  of  the  whole  in  the 


case  of  asphalt  roads  in  poor  condition,  .he  car  running  at  a 
speed  of  124  miles  per  hour.  This  is  merely  another  way  of 
emphasising  the  fact  that  the  character  of  the  road  surface 
is  all  important,  as  may  be  seen  by  referring  to  the  curves 
given  on  another  page.  From  thsse  it  is  seen  that  the  best 
surface  is  that  given  by  asphalt,  for  which  the  total  tractive 
resistance  varies  from  about  19  lb.  per  ton  upwards,  according 
to  the  speed,  wherea?  wood  block  paving  varies  from  about 
22  lb.  upwards.  The  latter  is  not  so  good  as  macadam  at  low 
speeds,  but  is  better  at  higher  speeds.  Of  course,  much 
depends  upon  the  condition  of  the  particular  paving.  For 
example,  soft  tar  macadam  gives  a  very  high  result,  although 
when  in  proper  condition  it  is  comparatively  good.  Also 
granite  blocks,  as  might  be  expected,  give  a  very  high  value 
for  the  tractive  resistance,  and  this  rises  rapidly  with  the  speed. 
Results  of  this  kind  should  be  of  great  practical  interest  to  all 
who  are  concerned  with  the  electric  vehicle. 


Youngsters  and  Their  Training. 

Almost  without  exception  the  many  schemes  that  have 
been  proposed  for  continuing  the  education  of  our  boys  and 
girls  after  they  leave  school  are  far  too  ambitious.  As  an 
example  may  be  mentioned  the  recommendations  contained 
in  the  "  Journal  "  of  the  British  Science  Guild.  Of  these, 
that  dealing  with  continuation  schools  is  typical.  It  is  urged 
that  employers  should  be  compelled  to  give  reasonable  facili- 
ties within  the  hours  of  employment  for  Voung  persons  between 
the  ages  of  14  and  17  to  attend  suitably-equ  pped  continuation 
schools  for  six  hours  per  week.  Provided  they  were  sure  that 
the  time  would  not  be  wasted  we  think  that  many  employers 
would  willingly  grant  the  concession  without  any  compulsion. 
But  employers  are  not  certain  that  the  time  would  be  spent 
profitably,  nor  are  we.  The  many  influential  members  of  th? 
British  Science  Guild  weaken  a  strong  case  wlien  they  state 
that  during  the  six  hours  which  ought  to  be  allowed,  provision 
should  be  made  for  physical  training  and  for  continuing  the 
general  education  of  the  children,  in  addition  to  the  "  voca- 
tional "  instruction.  We  question  whether  even  a  properly 
trained  schoolmaster  could  do  any  real  good  with  such  an 
extensive  range  of  subjects  in  the  short  time  at  hii  disposal. 
We  go  further,  and  question  whether  anybody  on  earth,  even 
the  British  Science  Guild,  could  do  any  real  good.  Were  we 
large  employers  of  juvenile  labour  we  should  teach  the 
youngstes  how  and  what  to  read,  and  how  to  write.  We 
would  give  them  the  arithmetic  they  require  in  daily  life,  and, 
above  all,  we  would  instruct  tliem  in  tlieir  duty  to  their  fellow 
men.  We  ))elieve  that  five  years  spent  in  this  way  would  do 
more  good  to  the  youngster  than  does  the  half-baked  science 
and  technology  served  out  in  our  schools  under  the  name  of 
technical  education.  Fiirthennore,  we  would  teach  them  thoir 
S3veial  trades  in  our  own  works,  and  not  leave  this  very  im- 
portant work  to  a  so-called  manual  instructor,  who,  as  a  rule, 
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knows  not  king  wliat  ever  about  any  of  the  trades  lie  is  supposed 
to  teach,  and  who,  in  addition,  is  completely  out  of  touch 
with  practice.  We  need  not  remind  our  readers  that  we 
believe  employers  ought  to  give  facilities  to  those  whom  they 
employ,  nor  need  we  insist  that  the  time  granted  should  be 
wiselj"  spent.  In  the  past  public  money  has  been  wasted  by 
the  bushel  in  the  continuation  school. 


Tramway  Accidents. 

We  notice  that  Mr.  J.  Dalrymple,  general  manager  of  the 
Glasgow  Corporation  Tramways,  has  issued  a  memorandum  to 
his  staff,  making  a  number  of  suggestions  for  the  avoidance 
of  accidents.  We  think  that  other  tramway  managers  might 
do  well  to  follow  the  example  of  Mr.  Dalrymple.  At  the 
present  time  there  a;e  !o  many  inexperienced  employes,  more 
particularly  women  conductors  and  even  women  drivers, 
working  our  tramways  that  it  is  not  altogether  surprising  to 
hear  of  accidents.  Safety  in  manipu'ation  is  largely  a  question 
of  being  thoroughly  accustomed  to  the  work  under  all  condi- 
tions, and  this  takes  time.  Recent  accidents  at  Dudley  and  at 
Bradford  have  shown  that  there  is  sometimes  a  lack  of  common 
sense.  For  example,  when  a  woman  conductor  releases  the 
brakes  of  a  car  standing  on  a  gradient  without  noticing  that  the 
driver  is  not  at  his  post,  an  accident  naturally  occurs  of  a  kind 
which  is  preventable,  and  which  is  merely  due  to  lack  of 
experience  or  possibly  of  common  sense.  AVe  think,  therefore, 
that  tramway  managers  would  do  well  to  take  into  account  the 
fact  that  more  than  usual  care  is  necessary  in  the  imparting  of 
in.structions  under  the  present  difficult  conditions. 


Balancers. 

At  variou.s  times  a  good  deal  has  been  written  on  the  theory 
of  the  several  balancers  that  are  used  for  three-wire  con- 
tinuous-current systems.  But,  as  far  as  we  are  aware,  no 
attempt  has  been  made  to  collect  the  information  and  to  pre- 
sent it  in  an  easily  accessible  form.  Notwithstanding  the 
importance  of  these' machines,  many  users  have  but  little 
conception  of  their  action,  and  young  designers  are  often  at  a 
loss  to  know  where  and  how  to  begin  with  the  design  of  such  a 
machine.  We  thijik  that  Mr.  T.  Carter's  series  of  articles  on 
the  subject,  which  commences  in  this  issue,  will  appeal  .strongly 
to  many  of  our  readers.  The  author  shows  that  a  single 
general  theor}',  with  modifications  to  suit  individual  cases, 
may  be  applied  to  the  various  lypes  of  the.e  interesting 
machines.  For  the  purpose  of  .serial  publication  in  The 
Electbician  it  has  been  neccs.sar}'  to  divide  the  aitich;  into 
three  sections.  The  first  of  these  deals  with  j)rcliminary 
matter,  and  gives  a  general  treatment  of  the  theory  of  bal- 
ancers. The  general  theory  ol  rotary  balancers  is  set  out  in 
the  second  ;  dcscription.s  are  also  given  of  the  various  ways  in 
which  th<'  ficldM  of  these  niuchinos  may  be  wound  and  con- 
ncct<'d  uji,  and,  in  addition,  the  use  of  feeder  boosters  in  con- 
junction with  Much  niacliincs  is  explained.  The  third  section 
Ih  (levot<.'d  to  fill-  f/'-neruI  theory  of  static  balancers,  and  the 
uutlwtr  shows  liow  to  find  the  jmints  on  armature  windings  to 
which  the  biilanrcrt-  phoiihJ  be  connected.  Wc  believe  that 
Mr  '  •  '■ ' '  "  ■  irt  icic  Dv.es  its  origin  to  the  inf|uisitivencHs  of  om,' 
"1  I  and  in  them-  chiVs  it  is  :<cl(h)iri  that  one  finds 

"  '!'■' '  lli"K  to  altctnpt  to  satisfy  llie  curio.sity  of  tiio.  v. 

htwer  down  tlie  ladder.  It  would  be  very  much  hctter  for  our 
young  ••ngincer.H  if  th.'ir  KcriiorH  would  take  the  troul)le  pro- 
I>erly  t<i  train  llif-ni.  As  a  collection  of  information  on  tJie 
subject  ol  bnlnnciTs  fh''  iirlicle  is  at  least  as  comph^te  as  any- 
thing hitherto  jiublished,  and  in  regard  to  rotary  balancers  (lie 
tr  tttm-nt  is,  in  H<inie  respeclH,  novel.  Hurli  bi-jng  the  case,  we 
hope  to  pubiisji  the  article  si'parutoly  as  u  nionograiili. 


Vacancies  in  the  O.T.C. — Men  whose  exemptions  are  about 
to  exftire  and  who  are  suitable  to  train  as  officers,  and  young  men 
about  to  reach  military  age,  are  advised  that  there  are  now 
vacancies  in  the  Inns  of  Court  Officer.^'  Training  Corps.  They 
should  call  without  delay  for  a  personal  interview  with  the 
Selection  Board  at  No.  10,  Stone-buildings,  Lincoln's  Inn, 
London,  W.C.,  any  day  (except  Saturdays)  between  the  hours 
of  10  a.m.  and  i  p.m.     No  appointment  is  necessary. 

Researches  on  the  Electric  Arc- -In  the  "Transactions" 
of  the  Illuminating  Engineering  Society  (U.S.A.)  for  November, 
1916,  W.  A.  Darrah  describes  some  experiments  on  arc  lamps 
using  electrodes  of  various  kinds  surrounded  with  a  gaseous 
enveloj)e.  The  luminosity,  colour  and  stability  of  an  arc 
struck  between  tungsten  electrodes  and  burning  in  gases  of 
various  kinds  was  investigated,  the  compounds  selected  being 
(1)  materials  which  give  a  high  luminous  efficiency  but  which 
usually  produce  unstable  arcs  if  used  alone,  (2)  stabilisers,  i.e.. 
those  materials  which  have  a  low  luminous  efficiency,  but 
which  when  introduced  into  the  arc  give  a  very  stable  arc  at  a 
relatively  low  \  oltage  and  (3)  catalysers  or  compounds  which 
assist  recombination  in  the  flame  zone,  thus  minimising  de- 
posits. Chlorine  was  the  halogen  most  generally  used.  An 
investigation  on  these  lines  opens  up  interesting  possibilities, 
but  arc  laiups  of  this  type  must  be  regarded  as  still  in  the 
experimental  stage. 

Linking  Up  on  the  North-East  Coast.~A  meeting  of  the 
north-east  coast  interests  was  held  in  the  Town  Hall,  Sunder- 
land, on  the  20th  ult.,  Mr  A.  S.  Blackman,  borough  electrical 
engineer  and  general  manager,  Sunderland,  presiding.  The 
chairman  referred  to  the  Board  of  Trade  circular  letter  of 
i\Iay  25,  1916,  and  to  the  memorandum  of  the  National  Electric 
Power  Supply  Joint  Committee.  It  was  decided  to  form  a 
committee  to  go  fully  into  the  matter,  and  the  secretary  was 
instructed  to  obtain  information  with  regard  to  linking-up 
already  accomplished  in  other  parts  of  the  countr)'.  The 
Committee  was  appointed  as  follows  : — 


A.  S.  Blackman,  Sunderland 
(chairman). 

H.  A.  Couve.f.  County  of  Durham 
Electric  Supplv  Co. 

H.  Ellis,  South  Shields. 

A.   B.  Gridlcy,  Cleveland  &  Dur- 
ham Electric  Power  Co. 

.1.  H.  1'.  Lunn,  Darlington. 

C.  TurubuU,  Tynemouth. 


R.   A.   Sootson.   Middlesbrough. 
R.   P.   Sloan,  Newcastle  on  Tyno 

Electric  Supy>lv  Co. 
J.  J.  Smith,  Stockton. 
J.  W.  Spark,  West  Hartlepool. 
Together  with  Mr.   S.   R.   Windle 
(Sunderland),     who     was    elected 
honorary  .secretan'. 


Condenser-Tube  Repairs. — A  method  of  mending  condenser 

tiihes  IS  des(  I  ilied  in  ;i  reeeut  issue  of  the  "  Electrical  World,'' 
wliicli  is  said  fcu  have  ellected  considerable  saving.  The  method 
consists  in  cutting  out  the  section  containing  the  break  and 
inserting  a  new  one,  which  is  joined  with  the  other  sections  by 
an  inner  sleeve  or  ferrule  about  2i  in.  long.  The  latter  con- 
sists of  a  piece  of  tubing  about  half  as  thick  as  ihc  condenser 
tube,  and  has  a  diameter  that  will  make  it  fit  tightly  in  the 
sections  to  he  joined.  Both  the  ferrule  and  the  ends  of  the 
sections  to  be  joined  are  thoroughly  iinned.  and  after  being 
assembled  are  sweated  together.  In  making  these  joints 
special  care  is  taken  to  cut  the  ends  s(|uare  so  they  will  nu^et 
andniake  a  practically  continuous  iube.  Any  solder  that  may 
adhere  to  the  outside  of  the  joint  is  wiped  oil  or  reiuovecl  with 
einerv  cloth,  so  that  the  tube  caii  be  ijiserted  in  the  iubc^  ])hites 
in  till'  regular  numner.  Usually  several  ferrules  are  prepared 
and  tinned  in  advance  m  there  will  not  be  much  delay  in 
making  reiiairs,  .,  si 

Magnesite. — The  Mini.-iler  of  Muniliijns  Ims  indliiliiied  ;i> 
from  .Ian.  lOtli  the  use  of  magnesite  innl  nijien<'sile  pioilnels 
lor  or  in  < lection  with  — 

(1)  Thi'  nonHtnielion  or  ivpiiir  of  any  building  (oilier  than  a  fnrniieo) 
or  iinV  llociriiiR  or  deok,  or  (2)  the  inanufaeture  of  any  ins\ilatinj;  or  iiiin- 
eondiioliiiK  material,  e.voept  under  and  in  accordance  with  (lie  (c  rniN__<if 
II  |M  rinlt  Kronted  liy  the  MiniMler. 

Applieatlmi"  in  iTfenMue  to  lln'  Order  nhonld  1mi  addnwved  In  the 
l)ir<  etor  of  Sl'i>l  Production  (VV..I..I.  :M2),  Armament. l)uildinj;H.  W'liilc. 
Iiall  place.  H.W. 
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OBITUARY. 


Hon.  a.  G.  Brand. — The  death  is  aiuiounced  of  the  Hon.  A.  G. 
Brand,  chairman  of  the  Norwich  Electric  Tramways  Co.,  and  a 
director  of  the  New  General  Traction  Co. 

Killed  in  Action. — The  following  deaths  in  action  or  of  wounds 
ars  reported  : — 

Second-Lieut.  Wm.  McDonald  Noble  (East  Kent  Regt.),  26  years  of 
age,  who  has  died  of  wounds,  was  formerly  in  the  service  of  the  General 
Electric  Co. 

Lieut.  L.  W.  Empson  (Canadian  Light  Infantry),  28  years  of  age,  who 
has  been  killed  in  action,  was  in  the  service  of  the  Montreal  Engineering 
Co.  prior  to  the  war. 

Lieut.  C.  T.  Bowring  (Canadian  M.G.  Co.),  35  years  of  age,  who  was 
killed  on  Dec.  29,  took  a  degree  in  electrical  Engineering  at  Lausaune, 
afterwards  served  an  apprenticeship  with  the  Westinghouse  Co.  at  Pitts- 
burg, and  when  the  war  commenced  was  in  the  service  of  the  State 
Elevator  Co.,  Winnipeg. 

Second-Lieut.  C.  W.  H.  Foord  (M.G.  Co.),  aged  31,  who  has  died  of 
wounds,  was  apprenticed  to  Messrs.  Gwynnes,  of  Hammersmith,  and  was 
afterwards  in  charge  of  Messrs.  Marks  &  Clerk's  branch  office  at  South- 
ampton-buildings, London,  W.C. 

Lieut.  F.  J.  Stone  (Gloucester  Regt.),  .who  has  died  of  wounds,  was  a 
B.Sc.  in  Engineering  of  Bristol  University. 

C.  Linford,  formerly  employed  in  the  St.  Pancras  electricity  depart- 
ment, has  died  of  wounds. 


PERSONAL. 


Baron  Kenjiro  Den  has  been  appointed  Minister  of  Communica- 
titns  of  Japan  in  succession  to  M.  Katsuto  Minoura,  who  has  retired. 

Mr.  Edmund  L.  Hill,  for  many  years  past  Manchester  branch 
manager  of  Siemens  Bros.  &  Co.  and  Siemens  Bro.s.  DTOamo  Works, 
and  hon.  seeietary  Manchester  Engineers'  Club,  has  been  appointed 
secretary  to  the  Federation  of  British  Industries,  and,  we  under- 
stand, will  take  up  liis  duties  in  London  at  an  early  date.  The  Presi- 
dent of  this  organisation  is  Mi'.'F.  DudleyDocker,  and  we  have  already 
published  particulars  of  his  interesting  scheme  for  the  co-ordination 
of  British  industrial  effort.  We  wish  Mr.  Hill  every  success  in  a 
sphere  of  labour  which  we  feel  sure  will  provide  ample  scope  for  his 
undoubted  commercial  capabilities  and  organising  powers. 

MiLiTAKY  Honour. — Pte.  F.  T.  Woods  (London  Regt.),  formeily 
in  the  employ  of  the  India  Rubber  Co.,  at  Silvertown,  has  been 
awarded  the  Military  Medal  for  Gallantry  in  the  field  and  for  carrying 
messages  under  heavy  fire. 

War  Casualties.— Mr.  Alfred  W.  Empson  (R.F.C.),  A.M.LE.E., 
A.M.I.Mech.E.,  is  now  in  a  London  hospital.  Prior  to  joining  the 
Army  he  was  chief  engmeer  to  the  Merida  Electric  Light  Corpn., 
Yuchatan,  Mexico.  Mr.  Empson  is  a  brother  of  Lieut.  Empson 
whose  death  is  recorded  in  our  obituary  column. 

L.-Corp.  E.  Latham  (L.N.  Lanes.  Regt.),  25  years  of  age,  who  is  in 
hospital  suffering  from  wounds,  was  formerly  employed  at  Messrs.  Dick, 
Kerr  &  Co. 's  works.     He  has  been  recommended  for  the  Military  Medal. 


APPOINTMENTS  VACANT  AND  FILLED. 


An  electrical  engin-er  is  wanted,  with  experience  in  installation 
work,  &o.     See  adverlisement. 

A  working  electrician  and  mechanic  is  wanted  for  the  duration  of 
the  war  at  the  University  of  Bristol.     Applications  to  the  Registrar. 

An  assistant  engineer  is  required  by  Birmingham  Corporation 
Electric  Supply  Department  to  assist  in  the  preparation  of  speci- 
fications and  plans  for  new  buildings  and  the  lay-out  of  new  steam 
and  electrical  plant,  &c.  Forms  of  apjilication  from  the  Secretary 
of  the  Department,  and  applications  to  the  city  electrical  engineer, 
Mr.  R.  A.  Chattoek,  14,  Dale  End,  Binningham,  by  Jan.  14. 

A  chief  instructor  is  required  for  the  Rutherford  College  school  of 
wireless  telegraphy,  Ncwcastle-on-Tyne.  Salary  £2(10  to  £2.50  per 
annum.  Applications  to  the  Director  of  Education,  Northumber- 
land-street, Newcastlc-on-Tync. 


Mr.  Joseph  Yates,  M.Sc.,  has  beeji  ap|)ointed  head  of  the  chemical 
dc|iiutnu-nt  at  Derby  Technical  College  at  £300  per  annum. 

INSTITUTIONS  AND  SOCIETIES. 

Far.tday  Society.  M  tlu-  annual  ncncriil  mc-ting  <,f  I  he  Faraday 
Sucicty.  wliich  (,„,k  place  m\  the  18th  ult.,  the  followini;  olllccrs  and 
cuMncil  were  elected  :  — 

l'r,xi,h-itl  :  Sir  Robert  Hadfield,  F.R.S. 

Vlre-Presidenh  :  Prof.  K.  Birkeland,  W.  R.  Bouslicid,  K.C.,  Prof. 
I".  G.  Donnan,  F.H.S.,  Dr.  Eugene  Haan,!,  Prof.  A.  K.  Huntington. 
Dr.  'J'.  Martin  Lowry,  l''.R.S. 


Treasurer  :  F.  Mollwo  Perkin,  Ph.D 

Council :  W.  R.  Cooper,  C.  H.  Desch,  Dr.  J.  A.  Harker,  F.R.S., 
Emil  Hatsohek,  Cosmo  Johns,  Prof.  Alfred  W.  Porter,  F.R.S.,  E.  H. 
Rayner,  A.  Gordon  Salamon,  Dr.  George  Senter,  Cav.  Magg.  E. 
Stassano. 

The  report  of  the  Council  states  that  in  spite  of  difficulties  conse- 
quent on  the  war,  it  was  found  possible  to  hold  two  general  discus- 
sions in  the  year  under  review,  one  on  "  The  Transformat'on  of  Pure 
Iron,"  and  the  other  on  "  The  Corrosion  of  Metals :  Ferrous  and 
Non-ferrous."  The  publislied  reports  of  these  discussions  will  be  of 
particular  value  in  focussing  attention  on  some  of  the  outstanding 
gaps  in  our  existing  knowledge  of  these  im.portant  subjects.  Indeed, 
the  symposium  on  corrosion  has  been  characterised  in  an  American 
journal  as  the  most  valuable  collection  of  Papers  that  has  yet  ap- 
peared on  this  subject  in  England.  The  report  indicates  that  the 
society  has  been  able  to  be  of  some  service  to  the  Government  in 
connection  with  the  war,  and  it  states  that  besides  those  of  its  mem- 
bers who  are  on  active  service,  a  very  considerable  number  of  the 
officers  and  members  are  serving  on  the  various  Government  boards 
and  panels  that  have  bce.i  constituted  since  the  beg'nning  of  the  war 
by  the  Admiralty,  Ministry  of  Blunitions  and  Board  of  Education. 


ARRANGEMENTS  FOR  THE  WEEK. 


SATURDAY,  Jan.  13th. 

BiKMrNOHAM  AND  DISTRICT  ElECTBIC  ClUE. 

7  p.m.     At   the   Swan    Hotel,   New-street,    Birmingham.     Annual 
General  Meeting. 
TUESDAY,  Jan.  16th. 

Illttminatino  Engineering  Society. 
5  p.m.     At  the  Royal  Society  of  Arts,  .lohn-street,  Adelphi,    W.C. 
Paper  on  ,"  The  Lumen  as  a  Measure  of  Illuminating  Power," 
by  Prof.  J.  T.  Morris. 

Association  of  Supervising  Electricians. 
7.1.5  p.m.     At    St.    Bride     Institute.     Bride-lane,     Ludgate-circus, 
E.G.     Half-yearly  Meeting  and  informal  discussions. 
Manchester  Local  Section,  Institution  of  Electrical  Engineers. 
7.30p.m.     At  the  Engineers'  Club.  Manchester.     Paper  on  "The 
Principles  Involv<  d  in  Computing  the  Depreciation  of  Plant," 
by  Messrs.  F.  Gill  and  W.  W.  Cook. 
WEDNESDAY,  Jan.  17th. 

BiR.\nNonAM  Local  Section,  Institution  of  Electric.il  Engineers. 
7  p.m.     At  Binningham  University,   Edmund-street,  Binningham. 
Paper  on  "  Principles  Involved  in  Computing  the  Depreciation 
of  Plant,"  by  Messrs.  F.  Gill  and  W.  W.  Cook. 
THURSDAY,  Jan.  18th. 

London  School  of  Economics  and  Political  Science. 
5  p  m      Lecture  on  "  The  Organisation  of  Trades,"  by  Mr.  Ernest 
J.  P.  Benn. 
FRIDAY,  Jan.  19th. 

Royal  Institution. 
■5:30  p.m.     At  Albemarle-street,  W.     Discourse  on  "  Soap  Bubbles  of 
Long  Duration,"  by  Prof.  .Sir  James  Dewar,  M.A.,  F.R.S. 
Institution  of  Mechanical  Engineers. 
6 p.m.     At  the  Institution  of  Civil  Engineers.  Great  George-street, 
S.W.     General  Meeting. 


iBt  LONDON  ENGINEER  VOLUNTEERS. 

Officer  Commanding  :   Lieut  -Col   C.  B.  Clay,  V.D. 
Orders  of  the  Week  :— 

Officer  for  the  Week  — Platoon  Commander  W.  J.  A.  Watkins. 

Next  for  Duty. — Platoon  Commander  H.  de  P.  Birkett. 

Appointments. — Sergts.  Ullman  and  Jantzen  to  be  platoon  sergeants, 
Sergt.  P.  F.  AUan  and  Corpl.  Fyfe  to  be  section  commanders,  Sappers 
G.  J.  D.  Scott  and  Gillespey  to  be  corporals  (all  in  No.  3  Company). 
Dated  January  ti,  1917. 

Monday,  .January  loth. — Technical  for  Platoon  No.  9  at  Regency- 
street.  Squad  and  Platoon  Drill,  Platoon  No.  10.  Signalling  Class. 
Recruits'  Drill,  ().25  to  8. 

Tuesday,  January  10th. — School  of  Arms,  6  to  7.  Lecture,  7.15, 
"  Company  Drill,"  by  Company  Commander  Ifleming. 

Wcdne.sday,  January  17th. — Instructional  Class,  6.16.  Platoon  Drill, 
Platoon  No.  1. 

'J'hursday,  January  18th. — Platoon  Drill,  Platoon  No.  7.  AmbiUance 
Class  by  M.O.,  0.30. 

Friday,  January  19th. ^Technical  for  Platoon  No.  10,  Regency-street. 
Squad  and  Platoon  Drill,  No.  9.  Signalling  Class.  Recruits'  Drill, 
0.25  to  8.25. 

Satm-day,  January  20th. — Commanding  Officer's  Parade,  2.45  (Uni- 
forms), for  drill  in  Battcrsea  Park. 

Sunday,  January  21st. — Entrenching  at  Otford.  Parade  A'ictoria 
(S.E.  &  G.  Railway  Booking  Office)  8.45  a.nn  Uniform,  Haversacks, 
Water-bottles.  Mid-day  rations  to  be  carried.  Railway  vouchers  will 
be  providctl. 

Musketry. — For  all  Companies,  see  Notice  at  Headquarters. 

Note.— Unless  otherwise  indicated,  all  Drills,  &c.,  will  take  place  at 
Headq\inrters. 
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TRACTIVE  RESISTANCES  TO  A  MOTOR  DELIVERY 
WAGON  ON  DIFFERENT  ROADS  AND  AT  DIF- 
FERENT SPEEDS.* 

BY  A.  E.  KENNELLT  AJTD  O.  K.  SCHITRIG. 

(Concluded  from  page  438.) 

Summary. — ^In  this  Paper  is  giren  a  complete  report  on  an  investigation 
of  tractive  resistances  of  urban  roads  to  a  motor  delivery  wagon  equipped 
with  solid  rubber  tyres.  The  test  truck  is  f  uUy  described  with  its  driving 
mechanism  and  the  storage  battery  which  supplied  the  motive  power. 
The  results  included  in  the  Paper  are  (1)  overall  efficiency  of  truck  mech- 
anism and  (2)  tractive  resistances  of  a  nximber  of  typical  urban  roads. 
The  components  of  tractive  resistance  tor  a  typical  road  are  also  given. 


Tractive  Resislance. — In  Fig.  6  are  plotted  the  results  for  a  typical 
test.  The  ordinates  repressnt  the  horizoutal  force  per  metric  ton 
and  per  short  ton,  which  is  required  to  overcome  the  road  resistance 
and  still-air  resistance  at  constant  speed  on   level    road  with  no 


14      28 

Curves  1  and  «  were  taken  on  the 
sami*  ro2ti  stretch:  Pavement  in 

3 

z. 

pood  TOndiliort;airve  4  with  12  >  ^^ 

2  — 

1    itf^PI         ., 

^^ 

^ 

Jr^ 

.1 

d^°«^ 

— 1 — 1 — 

^ 

Derived  froic  I 

iu»             i 

6      16 

eliniinaiion  of 

»ir  r^sistaii 

n 

" 

IB 


\\ 


20  22 

SPEED -KM.  PER  MR 


14 


speed-miles  per  hr. 
Fig.  6. — Tkactive  Resista.nce  fou  Asphaj.t  Roads. 
Sheet  asphalt  and  asphalt  macadam  and  bitulithic. 

wind  blowing.  Curves  similar  to  those  of  Fig.  6  were  plotted  for 
each  road  test.  A  summarj'  of  the  tests  is  represented  by  Figs.  10 
to  14  inclusive. 

^Asphalt  Roads  (Fig.  6). — The  curves  plotted  in  Fig.  6  apply  to  both 
sheet  asphalt  (a)  and  to  bitulithic  pavements  (6),  both  defined  as 
follows:  (a)  A-sphalt,  consisting  of  (1)  a  foundation  of  hydraulic 
cement  or  concrete,  (2)  a  binder  course  of  broken  stone  and  asphaltic 
cement  (dissolved  asphalt),  (3)  a  surface  layer  of  asphaltic  cement 
mixed  with  sand  ;  (6)  bitulithic  pavement,  which  may  be  classified 
as  a  type  of  asphalt -macadam  pavement,  built  on  a  concrete,  stone- 
block  or  macadam  foundation,  consisting  of  a  mixture  of  broken 
stone,  sand  and  a8i)haltic  cement,  proportioned  and  mi.xed  V:efore 
being  laid.  This  mixture,  after  having  been  laid  hot  and  rolled  is 
covered  with  a  coat  of  hot  asphaltic  cement  and  fine  stone  chips. 

The  tests  showed  that  there  was  no  appreciable  dilTerenco  between 
the  tractive  resistances  of  sheet  asphalt  and  bitulithic  pavements  as 
above  defined  when  in  good  condition  ;  so  that  both  of  these  pave- 
ments are  represented  on  one  and  the  same  diagram.  Fig.  8.  The 
aHphalt  pavement,  when  in  good  condition,  offers  a  low  resistance  to 
vehicular  traffic  on  account  of  its  smoothness  and  hardness.     Curve 
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1 1 )  i«  rt<  <  II  to  Ifo  almfiiit  flat,  and  if  the  still  air  rcsiBtanrc  is  eliminated 
by  on  n|ipr..ximiit.,  formula  t,  a  Hlraight  horizontal  lino  (hoc  curve  5), 
rmultx  for  I  lie  rond  rpnititance  nl(,n<..  Curves  2  and  W  nro  Utoeioncd 
liy  thi!  iidrljlion  of  impiu  t  anrl  vibration  Iomhcs.  These  extra  losaes 
arc  duo  to  \\w  iiiipa.  Ih  which  tlio  truck  rccciven  as  It  encounters  local 

•  AlwlriMil  o(  a  I'»por  road  boforo  tho  Amorioon  Iniititutc  of  FJoc- 
tricsl  Enidnron. 

A.  V* 
t  P-'^O'OOZS— ^  lb.  per  »hort  ton  air  rotiitnnco,  in  which  forninlu  A 

I*  the  rroM-Mictlon  of  the  car  in  nciimro  feet,  V  the  "pwd  of  the  oni  in 
niilcH  |KT  hour,  ond  If  the  total  mii««  in  motion  (in  Hhort  ton*). 


lumps  and  hollows  in  the  worn  pavement.  The  dash-line  curve  was 
obtained  when  the  total  moving  mass  was  increased  12  per  cent.,  and 
is  seen  to  be  almost  identical  with  curve  1. 

Wood-BIock  Eoads  (Fig.  7). — The  full-line  curve  of  Fig.  7  applies  to 
wood-block  paving,  which  consists  of  rectangular  creosoted  hard-pine 
blocks,  approximately  4  in.  (10  cm.)  deep,  3-5  in.  (9  cm.)  wide  and 
8  in.  (20  cm.)  long,  placed,  with  the  fibre  vertical,  and  the  long  dimen- 
sion crosswise  to  the  street,  upon  a  foimdation  of  concrete  with  a  thin 
layer  of  sand  interposed  between  concrete  and  wood  blocks.  The 
curve  is  nearly  horizontal  because  of  the  smoothness  of  the  pavement 
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Fig.  8. — TRAcxrvE  RESisT.iNCE  for  Grasite- block  Roads. 

Brick-Block  Eoads  (Fig.  7). — The  brick-block  roads  upon  which 
tests  were  made  consisted  of  rectangular  A-itrified  paving  brick, 
approximately  4  in.  (10  cm.)  deep,  3-5  in.  (9  cm.)  wide,  and  8-5  in. 
(21-5  cm.)  long,  laid  with  the  length  perpendicular  to  the  curb,  upon 
a  foundation  of  concrete  and  a  cushion  layer  of  sand.  The  results 
for  brick  roads  show  nearly  as  low  a  resistance  as  those  for  the  w  ood 
block,  but  the  curve  for  the  former  is  steeper,  particularly  for  the.case 
of  a  worn  surface,  again  probably  because  of  the  impact  and  v  bra- 
tion  losses  on  the  rougher  pavement. 

i-   Oranite-Block  Soadg  (Fig.  8). — Tlie  foundation  for  these  roads  ia 
either  a^^bed  of  sand  or  a  layer  of  concrete,  with  a  sand  cushion  to 
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Fig.  0. — TRACTni!  RksiStanck  rou  Macadam  Roads. 

(Dlln  fair  condition,  dry  and  hurd.        (4)  Oiled,  in  fair  condition. 

(2)  >',,  ,,         dusty.  (5)  Hojivllyollod,  In  fair  condition. 

(3)  Poor.damp,  somoliolos.  (6)  Oilod,  rather  poor,  damp,  some  holn. 

(7)  Heavily  oiled,  wet,  12  per  cent,  extra  weight. 

separate  the  blocks  from  the  coiuTote.  Average  dimensions  for  the 
rectangular  blocks  are  about  4  in.  ( 10  cm.)  wide,  1 1  in.  (28  cm.)  long 
and  Sin.  (20  cm.)  tlcc|i.  The  joints  are  filled  either  with  small 
liebbJcH  and  sand  or  with  liydniulic-ceinent  grout.  The  former  (illor 
is  HiibjiK't  to  being  piirliiilly  washed  out  by  |ii'ei'i|>ilation,  aiul  re- 
moved by  the  Htrc<'t  NW<^0|:er,  and  thus  allows  the  edges  of  the  blocks 
to  bo  ex|<)»ed  to  wear,  which  lenders  the  piiveiiumt  far  less  smooth 
than  one  with  <<«iiienl  lillcil  joints.  The  full  line  ciu'ves  I  and  2  in 
l''ig.  8.  which  apply  lo  Kraiiil(v block  roads  with  cemcnt-lilled  joints, 
show  It  greater  upward  slope  than  those  for  the  smoother  brick- 
block,  wood-block,  and  asphalt  roads,  alromly  mentioiUMi  :  while 
the  graiiito-bluck  [lavemonts  constructed  with  the  less  durable  liller 
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iive  seen  to  offer  a  still  more  rapidly  increasing  resistance  at  increasing 
velocities,  because  of  the  greater  losses  of  kinetic  energy  due  to  road 
mpact. 

Macadam  Roads  (Pig.  9).— This  type  of  road  has  a  pavement 
consisting  of  several  layers  of  broken  stone  (trap  rock,  granite,  lime 
stone,  slate,  &c.),  ranging  in  size  from  about  3  in.  (7-6  cm.)  to 
about  0-5  in.  (1-3  cm.)  in  largest  dimension.  The  fragments  of  stone 
are  held  together  by  a  binding  material  of  which  there  are  two  general 
types  :  ( 1 )  clay,  loam,  sand  or  finest  screenings  (stone  dust  from  stone 
crusher),  distributed  over  each  layer  of  broken  stone,  water  being 
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Fig.  10. — SuMJttARY  OP  TKACirvE  Eesist.ince  Tests. 

sprinkled  over  the  surface  ;  and  (2)  tar,  either  mixed  with  the'broken 
stone  before  it  is  laid  or  distributed  over  the  broken  stone  after  the 
latter  has  been  spread  and  rolled  ;  tyjie  (1)  is  known  as  a  water- 
bound  macadam,  and  type  (2)  as  tar-macadam. 

Fig.  11  shows  the  results  obtained  for  water-bound  macadam  roads 
the  dot-dash  curves  apply  to  the  oiled  pavement,  full-line  curves  ar, 
for  unoiled  roads.  A  dusty  road  (curve  2)  is  seen  to  have  a  greatee 
resistance  than  a  similar  one  with  a  hard  surface  without  dust  (curve 
1) ;  while  a  badly  worn  road  with  holes  (curve  3)  shows  a  far  highe 
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l''io.  11. — Ai'ruoxi.MATE  .Analysis  of  typicai,  Thactive  Resistance 

I5T0   ITS   ELE.MENTS,  FOR  ASl-UALT  KoAI)     IN    POOR  OONDITION.       (CUFVO 

3,  I'ig.  6.) 

resistance  than  I  and  2,  and  a  much  more  rapid  rise  with  increasing 
speed,  duo  to  impact  lo.sscs.  Curve  4,  for  an  oiled  macadam  road, 
though  in  fair  condition,  shows  a  higher  resistance  than  a  similar  road 
unoiled.  Heavy  oiling  increases  the  resistance  witliout  increasing 
the  slope  of  the  curve,  as  indicated  by  curve  5  ;  this  effect  is  probably 
(laused  by  the  softening  of  the  surface  and  the  resultant  lo.ssof  power 
due  to  the  depression  of  the  surface  mat erial  bylho  wheel  lyres.  The 
combined  effects  of  wear  and  oil  are  seen  in  curve  0.     Curve  7,  if  com- 


pared with  curve  5  (the  two  curves  applying  to  the  same  road,  but 
to  difierent  days  and  different  total  weights  of  moving  vehicle),  shows 
a  slight  increase  of  resistance  due  probably  to  both  decreased  road 
resilience  and  increased  weight 

Summary  for  All  Classes  of  Urban  Roads  Tesled.—Typical  results 
for  a  1  classes  of  urban  roads  tested  are  summarised  graphically  in 
l<ig.  10.  It  appears  from  these  summaries,  and  from  the  foregoing 
discussions,  that  there  are  three  principal  elements  which  determine 
the  tractiveresistance-speed  curve  for  unit  weight  of  a  given  vehicle 
withm  the  range  of  conditions  covered  by  this  test : 

(1)  A  constant  resistance  {see  curve  1,  Fig.  U)  the  magnitude  A  of 
which  depends  on  the  lack  of  resilience  of  the  road  surface  and  wheel 
tjrre  material,  i.e.,  on  the  energy  losses  due  to  di.splaecment  of  tyre 
material  and  road-surface  material.  This  constant  clement  4  would 
be  encountered  upon  a  smooth  level  road  of  the  ]iarticular  tvpe  con- 
sidered, in  the  absence  of  impact,  air  and  wind-ri'sistjinces    ' 

(2)  An  increasing  resistance  with  increasing  ..,  ,..1,  due'to  impact 
losses  (curve  2),  which  results  from  lack  of  snmotliness  of  road  surface  • 
losses  of  this  nature  are  usually  known  to  vary  approximately  as  the 
second  power  of  the  velocity  at  impact ;  and 

^  (3)  An  increasing  resistance  with  increased  speed,  due  to  a-'r  pres- 
sure against  the  front  of  the  vehicle,  curve  3,  which  resistance  is 
known  to  depend,  roughly,  on  the  second  power  of  the  speed  (see 
above  under  "  Asphalt  n„a,Is  -).  The  constant  resistance  (1)  may 
be  briefly  called  the  -Z,./,/,,,-,  „„  w  resislmice.  item  2  the  impact  rests- 
tance  and  item  3  the  nn-  r,.,. lance.  The  displacement  resistance  is 
low  for  hard  pavements  and  high  for  soft  pavements  (of  low  resilience). 
The  impact  resistance  is  very  marked  in  granite-block  roads.  The 
air  resistance,  at  any  definite  velocity,  is  the  same  for  all  curves.  For 
the  particular  type  of  road  represented  by  Fig.  1 1  (asphalt  road  in 
poor  condition),  at  a  speed  of  20  km.  ( 12-4  miles)  per  hour  the  displace- 
ment resistance  is  0-84  per  cent.,  the  air  resistance  is  0-11  per  cent, 
the  impact  resistance  0-20  per  cent,  and  the  total  1-15  per  cent., 
equivalent  grade. 

h  The  displacement  rssistance  of  a  road  manifestly  varies,  not  only 
with  the  type  and  surface  quality  of  the  road,  but  also  with  the  type, 
dimensions  and  quality  of  the  tyres  on  the  wheels  of  the  vehicle.  In 
the  tests  here  reported,  the  same  tyres  were  used  throughout,  and  they 
remained  in  substantially  the  same  condition. 

t  The  impact  resistance  of  a  road  manifestly  depends  not  only  on  the 
type  and  surface  quality  of  the  road,  and  the  sizes  of  its  irregulari- 
ties, but  also  on  the  type,  dimensions  and  quality  of  the  wheel  tyres, 
the  weight  of  the  truck,  and  the  quality  of  its  springs. 
t  The  air  resistance  per  unit  weight  of  truck  manifestly  depends  upon 
the  weight,  dimensions  and  shape  of  the  vehicle,  as  well  as  on  the 
speed  of  the  vehicle  relatively  to  the  surrounding  air. 

The  wind  resistance  per  unit  weight  of  truck  manifestly  depends 
upon  the  weight,  dimensions  and  shape  of  th-  vehicle,  as  well  as  on 
the  direction  and  velocity  of  the  wind  and  t-Iie  velocity  of  the  vehicle. 
It  is  assumed  that  at  low  wind  and  vehicle-speeds,  "like  those  here 
considered,  only  that  component  of  the  wind  which  is  in  the  direction 
of  the  vehicle's  path  needs  to  be  taken  into  account,  and  that  the 
mean  of  the  wind  resistances  in  opposite  directions,  along  the  road, 
is  zero. 


PHASE  LAG  IN  CURRENT  TRANSFORMERS.* 

BY  P.  DE  LA  GORCE. 

The  readings  of  instruments  connected  in  the  secondary  circuits 
of  current  transformers  depend  on  the  ratio  of  transformation  and 
the  phase  lag  between  the  primary  and  secondary  currents.  The 
former  quantity  is  the  only  one  affecting  the  readings  of  voltmeters 
and  ammeters,  but  the  latter  must  also  be  reckoned  with  in  the  case 
of  wattmeters. 

The  tests  to  be  described  are  of  a  nature  to  determiiie  the  ratio  of 
transformation  <^nd  the  phase  lag  in  commercial  curr-eut  tiansfonucrs 
for  various  frequencies  and  for  various  adjustments  of  the  constants 
of  the  secondary  circuit. 

Fig.  1  shows  the  arrangement  adopted  in  the  tests.  /,  and  /... 
arc  the  primary  and  secondary  currents  of  the  transformer  T  under 
test.  The  primary  circuit  contains  a  non-inductive  resistance  R^. 
an  ammeter  .1 ,  and  the  current  coil  of  a  wattmeter  IKj,  the  potential 
coil  of  which  is  supplied  from  a  voltage  E„.  The  voltages  £',  and  K.. 
are  supplied  by  two  machines  coupled  together  in  such  a  manner  that 
the  phase-angle  between  Ey  and  A'o  can  be  adjusted  to  any  dciiiul 
value.  The  secondary  of  the  transformer  is  elost'd  tliroiigh  an 
iiiductancu-  L  and  a  non-iiiductivc  resistance  R„  to  represent  the 
inductance  and  resistan<^e  of  the  measuring  instruments  supplied  by 

*  Abstract  of  a  Paper  published  in  the  '■  Bulletin  "  do  la  Soci(St6  Liter- 
nationale  dcs  Eloctricicns  (i,  pp.  299-307,  July,  1916. 
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the  transformer ;  )■  and  p  are  non-induetive  resistances,  and  G  a 
vibration  galvanometer.  If  the  primary  and  secondary  currents  were 
in  exact  opposition  the  determination  of  tlie  ratio  of  transformation 
would  be  given  by  the  relation  RJi=RJ„  if  R^  and  R^  were  regu- 
lated until  the  galvanometer  O  gave  no  deflection.  In  reality  the 
vector  R^Ii  makes  an  angle  a  -n-ith  the  vector  RJ„  (supposed  to  be 
reversed)  and  a  difference  of  potential  equal  to  the  vectorial  difference 
between  the  two  vectors  is  applied  to  the  galvanometer.  In  order 
to  bring  the  galvanometer  to  zero  and  measure  a,  the  phase  difference 
between  E^  and  E,  is  adjusted  mitil  the  wattmeter  Tfj  reads  zero, 
thus  showing  that  the  current  i  in  the  resistance  r  is  in  quadrature 
with  the  current  ij,  and  then  the  resistances  r  and  p  are  suitably- 
regulated.     Under  these  conditions  we  have  (see  Fig.  2) 

Rxli  ^R^I,  cos  a, 

r+p 

from  which  equations  the  ratio  of  transformation  Ii'h  and  t'lc  angle 
of  phase  displacement  a  can  be  easily  deduced. 


Transformer  A.     20/5  amperes. 


o- 


E.-O 


Fig.  1. 

i?i  and  /fj  are  low  resistances  capable  of  carrjong  fairly  liigh 
currents  and  are  not  easily  constructed  so  as  to  be  able  to  be  regulated 
so  as  to  satisfy  the  above  equations.  On  this  ace  unt  one  was  gi  vcn 
a  fixed  value  and  the  other  was  shunted  by  a  plug-box  as  shown  in 
Fig.  3.  In  order  that  the  resistances  i?i  and  R^  should  ha\ c  no  self- 
induction  they  were  made  of  insulated  manganin  wires  connected  in 
parallel  so  as  "to  form  a  kind  of  cable  when  they  were  bent  over  and 
twisted  together. 

The  polcntial  leads  were  soldered  to  the  cable  near  the  main 
terminals  and  the  resistances  were  immersed  in  baths  of  petrol.  It 
i8  important  to  attend  to  these  details,  as  it  is  not  easy  to  construct 
rcsigtances  that  are  perfectly  non-inductive,  and  in  this  conucction 


Test 

External 

a 

Frequency 

No. 

circuit. 

Deg. 

Min. 

Cycles  a  sec. 

r 

■i 

Non-inductive 
Res.  =0-59  ohm. 

19-8        4-000    '      0 
91    '     4005         0 
4-9   1     4-010    '      1 
2-0        4-015   I      1 

28 
37 
0 
30 

1    « 

J 

r 

i 

Non-inductive 
Res.  =  1-19  ohm. 

19-9 

130 

80 

3-8 

1-95 

4020 
4-025 
4030 
4-035 
4040 

0 
0 

1 
1 
2 

31 
45 
20 
40 
10 

1 

y        42 

J 

i 

Inductive. 
Res.  =0-4  ohm. 

20-7 
10-9 
4-3 
2-0 

4020 
4025 
4-045 
4-060 

0 
0 
0 
0 

5 
15 
36 
55 

},. 

Transfortner  B.     75/10  amperes. 


Test 

External 

secondary 

circuit. 

/i 

hll. 

a 

Frequency 

No. 

Deg. 

Min. 

Cycles  a  sec. 

r 

74-8 

7-47 

0 

6 

"1 

H 

Non-inductive 

37-5 

7-50 

0 

15 

V         50 

Res.  =0  1  ohm. 

18-0 

7-53 

0 

22 

I 

7-6 

7-58 

0 

42 

r 

74-4 

7-49 

0 

20 

^ 

H 

Non-inductive 

37-5 

7-52 

0 

40 

y     50 

Res.  =0-38  ohm. 

18-7 

7-54 

1 

10 

L 

7-6 

7-59 

1 

50 

J 

r 

740 

7-48 

0 

19 

^ 

6^ 

Non-inductive 

36-8 

7-50 

0 

25 

\  " 

Res.  =0  1  ohm. 

18-0 

7-54 

0 

50 

I 

7-0 

7-60 

1 

45 

J 

The  presence  of  inductance  in  the  secondary  circuit  tends  to 
diminish  the  angle  of  lag,  but  disturbs  the  ratio  of  transformation. 
These  results  would  be  anticipated  by  the  usual  transformer  diagram. 
It  is  even  possible  that  with  a  large  secondary  inductance  the  angle 
a  may  change  its  sign.  Tests  4  and  6  show  that  the  frequency  has 
an  important  effect.  It  is  also  to  be  expected  that  the  wave-shape 
of  the.  curicnt  will  have  an  influence  on  the  action  of  the  trans- 
formers.* 

It  appears  that  even  with  well-designed  transformers  phase-lags 
of  the  order  of  2  deg.  may  be  introduced  if  the  secondary  circuit  has 
too  higli  a  resistance.      Tlii;  would   involve  an  ina])preciable  error 


Vns.  3. 


it  Hhould  b<-  iioU-<l  lliat  a  rcHiBtan>e  of  0-001  ohm  with  a  (in-diciinl 
of  HoU-induction  of  15  cm.  woulil  be  very  iiMsatisfactory,  asun  error 
of  20  minutes  mlKht  be  introduced  in  the  value  dclermined  for  tln' 
plinMc  lag.  >  It  is  also  neccitsary  to  avoid  the  How  of  parasitic  currents 
tine  eillicr  to  defeclJt  of  insulat-on  or  to  capacity  efTect«  between 
diflircrit  parts  of  the  circuit.  The  vibration  galvanomcl<'r  employed 
ha<l  a  ri-sitilance  of  .'W  ohmH  and  a  high  si-nsitivenrts,  giving  an 
nmplitiidi'  of  1  <m.  for  the  micro-am|)ere.  The  ratio  of  transfor- 
mation could  be  determiticd  corrr-et  to  about  (1-1  piT  cent,  and  the 
jihaHc-anKl''  correct  to  sevi-nil  mintit<-H.  The  rcHiilts  an-  not  ho 
accurat<!  at  light  loads  (,'r,  tir  j\,  of  full  load)  us  at  full  load,  as  the 
IM).  Ix'come  very  Hmall,  but  I'ven  for  hu-h  loa<ln  the  aeeuraey  JH 
fairly  good.  The  following  renullM  were  obtained  in  the  Lahnratoiro 
fV-nlral  d'ftleetrieit/-,  usiiig  good  commercial  curn-nt  transformers: 

Ti-«l«  1  and  2  hIiow  that  doubling  the  Hccontlury  resistance  changes 
me  ratiool  Imntformation  by  only  r>/l,(KM(,  but  that  the  angle  ol  lag 
.   conHidenibly  incrnmiil,  eH|H-iiiilly  al  light  Iou.Ih. 


in  the  ri-ading  of  a  wallnK-ler  with  a  non-inductive  load,  but  with  a 
load  of  power-factor  0-7  the  error  would  reach  3-5  jx-r  cent.  This 
error  would  be  partly  compen-'alcd  by  the  change  in  the  ratio  of 
transformation. 

The  ni'-lhod  described  above  i-;ni  lie  ;i{>|>li(il  (o  |iolinliMl  lians- 
formers  with  suitable  alteration  of  the  onU-r  of  magnitude  of  the 
(|uantitieH  involv<'d  and  tin-  nu-asurements  are  siniplilicd.  The 
resistances  W,  anil  R2  "ould  bi-  high  resistances  of  tini'  wir-c.  In  a 
test  on  a  transformer  for  (i.ddO '|."il)  volls  made  at  r,.2m  volts  ( hr 
following  ri'Mults  were  obtiiini-d  for  On-  ralici  df  tr.iu  ifiMinaliim 
A'l/A/j  and  th<>  pha-<e  lag  a  : 

Heoiiiiilary  rcHiHtance.  liJUi  a 

10r.,0(H)  ohms  3!»-(t5  -|  IS' 

2,500  ohniH  .•t9-70         -1-10' 

aaftiohnm  40-35         -12' 


*  Nrr  Agiiow,  "  Bulletin  "  of  the  Bureau  of  Standards 
p.  .12:1-171. 
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The  first  point  approximates  to  tlie  no-load  condition;  :  tlu' 
second  point  refers  to  the  case  of  the  transfonuer  loudoil  with  ;iu 
electro-djTiaiuie  \oltmeter  and  the  third  point  to  the  case  of  the 
transformer  loaded  with  several  therniic  instruments  in  parallel. 

1'he  tests  described  show  the  importance  with  current-trans- 
formers of  making  the  secondary  connections  to  the  measuring 
instiument  of  sufficient  sectional  area  and  the  necessity  of  avoiding 
the  insertion  of  other  measuring  instruments,  anvmeters,  wattmeters 
or  relays  that  introduce  a  supplementary  voltage  drop. 

References  to  previous  work  : — 

E.  Orlich,  "  Electrotechnische  Zcitschrift,"  XXX.,  1909,  p.  435  and 
46(i. 

C.  H.  Shai-p  and  W.  W.  Crawford,  "Proceedings"  of  the  A.I.E.E., 
XXIX.,  1910,  p.  1207. 

E.  B.  Rosa  (VI..  1909,  p.  1),  M.  G.  Llovd  ( VI.,  1909,  p.  281),  T.  T.  Fitch 
(VII.,  1911,  p.  423),  r.  B.  Silsbee  and  P.  G.  Agnew  (X.,  1914,  p.  279), 
"Bulletin  "  of  the  Bureau  of  Standards. 

A.  Campbell,  XXII.,  1910,  p.  207,  "  Proc."  of  the  Physical  Society  of 
London. 


QUANTITATIVE  MEASUREMENTS  AT  WASHINGTON 
ON  THE  SIGNALS  FROM  THE  GERMAN  RADIO 
STATIONS  AT  NAUEN  AND  EILVESE.* 

BY  L.  W.  .\U.STIN,  PH.D. 

Since  September,  1914,  the  strength  of  the  signals  received  from 
Nauen  and  Eilvese  has  been  measured  almost  daily  at  the  U.S.  Naval 
Radio  Laboratory  at  the  Bureau  of  Standards.  The  antenna  at  the 
laboratory  has  an  effective  height  of  30  metres.  It  is  a  flat  top, 
450  ft.  long,  having  two  wires  about  2  metres  apart,  59  metres  high 
at  one  end  and  17  metres  at  the  other.  Its  resistance  at  the  longer 
wave-lengths  is  considerably  lower  than  the  one  formerly  used. 

The  circuits  used  for  reception  are  shown  in  Fig.  1.  The  detector 
is  the  de  Forest  audion,  with  an  extra  coupling,  L^L^,  for  producing 


Fig.  1. — CraouiTs  used  for  Reception, 

local  oscillations.  The  current-flow  in  the  audion  is  naturally  un- 
stable, as  in  the  Poulsen  arc.  This  instability  tends  to  produce 
oscillations,  the  period  of  which  is  determined  by  the  circuit  L^L-f!^. 
These  oscillations  are  strengthened  in  the  circuit  PC\F,  and  this  in- 
creased energy  is  returned  to  the  circuit  L.Jj-f,  through  the  coupling 
X3L4,  thus  sustaining  the  original  oscillations,  which  otherwise  tend 
to  break. 

In  the  reception  of  signals  from  high-frequency  machine  or  arc 
stations,  the  receiving  audion  circuit  is  so  adjusted  that  the  local 
audion  oscillations  are  slightly  out  of  tune  with  the  incoming  oscilla- 
tions. The  combination  of  the  two  sets  of  oscillations  pi  oduces  beats 
of  a  frequency  which  can  be  heard  in  the  receiving  telephones.  The 
pitch  of  the  beats  can  be  adjusted  at  will  by  regulating  the  amount 
of  detuning. 

jtTlie  strength  of  signal  is  measured  by  the  shunted  telephone 
method,  in  which  a  non-inductive  shunt  «  is  placed  across  the  tele- 
phones 7',  of  the  audion  and  reduced  until  the  signals  just  remain 
audible.  If  I  is  the  value  of  th<'  current-pulses  in  the  unshunted 
telephones,  and  /„  the  cun;ent  which  is  just  audible,  1  /l„  =  (t-\-s)/s, 
where  t  is  the  elfective  telephone  resistance  for  the  given  beat  fre- 
queiury  aiul  s  the  resistance  of  the  shunt  which  just  permits  signals 
to  be  heard.  The  ratio  ///„  is  called  the  audibility  of  the  signal.  It 
has  been  showiif  that  the  audibility  in  the  oscillating  audion  is  pro- 
portional to  the  current  in  the  receiving  antenna,  instead  of  to  the 
square  of  the  current,  as  in  the  electrolytic,  the  crystal-contact  de- 
tector, and  the  non-o:icillating  ouelion. 

*  From  the  ".lounial"  nf  the  I'ranldin  In-ilitute.     Sli^^litly  abbrevi- 
.ated. 
t  t  ".lounial"  Washn.  Acad.,  G.  p.  81.  Illltl. 


The  oscillating  audion  is  calibrated  by  comparing  the  audibility  of 
a  given  signal  with  the  deflection  produced  on  a  galvanomet(!r 
attached  to  a  silicon  detector  by  the  same  signal.*  Just 
before  each  experiment  the  silicon  detector  is  calibrated  by  com- 
parison with  a  thermo-element  in  the  artificial  antenna.  It  has  been 
found  that  when  the  circuits  are  properly  adjusted  the  sensitiveness 
of  the  de  Forest  bulbs  varies  very  greatly  for  slight  changes  of  adjust- 
ment, so  for  me  xsurement  purposes  it  is  important  that  the  adjustment 
be  made  in  exactly  the  same  way.  One  of  the  most  reliable  methods  is 
to  tune  the  antenna  and  closed  circuits  with  loose  coupling  and  then, 
leaving  the  antenna  unchanged,  bring  up  the  secondary  and  retune  it 
at  the  best  coupling.  Using  Baldwin  telephones  of  2,000  ohms 
direct-current  resistance  and  a  sensitiveness  of  5  x  I0-'<'  amperes  at 
1,000  cycles  for  normal  ears,  the  least  audible  signal  represents  about 
1-5  X  10-  ^^  watts  in  the  receiving  system.  The  audibility  nicreases  as 
the  square-root  of  the  received  energy.  The  proper  adjustment  of 
the  main  coupling  appears  to  make  the  sensibility  within  wide  limits 
practically  independent  of  the  resistance  of  the  secondary  and  of  the 
wave-length. 

The  results  of  the  observations  on  Nauen  and  Eilvese  from  Jan.  1 
to  July  I,  I9I6,  are  shown  in  the  curves  of  Fig.  2.  The  most  striking 
thing  about  these  curves  is  their  remarkable  variability,  the  received 
current  varying  from  1  X  10"-''  amperes  to  80  X  10""  amperes  ;  that  is, 
from  about  25  audibility  to  more  than  2,000  audibility,  with  the 
method  of  adjustment  used.  The  cause  of  these  variations  is  not 
entirely  clear.  In  some  earlier  experiments  t  it  was  thought  that 
probably  the  variations  were,  to  a  considerable  extent  at  least,  due 
to  observational  errors,  but  it  seems  now  fairly  certain  that  under 
normal  conditions  of  atmospheric  disturbances  the  limits  of  obser- 
vational error  are  20  to  30  per  cent.,  while  in  extreme  cases  the  limit 
may  be  two  to  one,  which  will  not  go  far  toward  explaining  these 
large  changes  in  observed  current. 

It  is  now  believed  that  the  variation  in  intensity  is  due,  for  the 
most  part,  to  an  irregular  reflection  or  possibly  refraction  in  the  upper 
atmosphere,  which  brings  to  the  receiving  station  energy  in  addition 
to  that  Mhich  travels  along  close  to  the  surface  of  the  earth.  It  is 
also  probable  that  there  is  a  certain  amoimt  of  absorption  due  to  the 
ionisation  of  the  atmosphere.  Marconi  has  stated  that  between 
Glace  Bay  and  C'lifden,  Ireland  the  signals  are  weaker  during  the 
presence  of  marked  low  barometer  areas  between  the  stations,  and 
the  present  work  .seems  to  support  his  statements  to  some  extent. 
There  seems  to  be  some  reason  to  believe  that  regions  where  atmos- 
pheric disturbances  are  pionounced  may  be  also  regions  of  absorp- 
tion. 

Prof.  Sommerfeld  and  his  students  have  developed  a  theory  of  the 
transmission  of  waves  over  a  good  conducting  surface  like  salt  water, 
which  may  be  approximately  expressed  by  the  following  formula  :  { 


7/?=377 


_h,h,Is 


0-0019.d 


\dR 


v/X 


(1) 


I.  /  ,the  current  in  the 
uhts  of  the  centre:.;  of 
I  :,  X  the  wave-length, 


where  /,.  is  the  current  in  the  recei\ 
sending  antenna,  Aj  and  /(2  th^  " 
capacity  of  the  sending  and  recei\ 
d  the  distance,  and  R  the  resistance  of  the  receiving  system.  The 
currents  are  expressed  in  amperes  and  the  lengths  in  kilometres. 
The  equation  takes  no  account  of  the  possible  return  of  some  of  this 
lost  energy  from  the  upper  atmosphere,  and,  it  seems  probable  that 
this  equation  is  fairly  correct  for  the. signals  on  the  worst  days.  The 
formula  for  received  current  used  by  the  Navy  Depart  in  iit  iniki'S 
me  of  the  same  Hertzian  term  as  equation  (1).  but  eiu|ilM\N  .mi  .  \- 
ponential  term  which  was  derived  empirically  from  the  (iii:;.>i\  ,il  imis 
made  during  the  long-distance  tests  made  in  1909  and  101O.§ 

h^hj  0-0015.rf 

Navy  formula  '-     ■'"" 


iR=:ii- 


XdR 


Vx 


(2) 


This  formula  was  intended  to  represent  the  average  value  of  re- 
ceived current  over  salt  water  in  the  day-time,  and  appears,  so  far  as 
can  be  certainly  determined,  to  give  results  which  are  correct  within 
the  limits  of  observational  error,  at  least  up  to  3,600  nautical  miles. 

The  observations  shown  in  the  curves  of  Fig.  2  were  taken  in 
general  between  the  hours  of  9  and  11  a.m.,  Washington  time,  and 
therefore  represent  the  signals  transmitted  from  Germany  to  America 
when  daylight  covers  the  whole  path  of  transmission.     After  sunset 

*  On  account  of  atmospheric  disturbances  this  calibration  is  made  on 
an  artificial  antenna  having  the  same  constants  as  the  real  antenna,  the 
signals  being  produced  by  a  second  oscillating  audion  in  the  laboratoiv. 

t  "  Bulletin  "  Bureau  of  Standards,  7,  p.  31.5,  1911. 

t  A.  Sommerfold,  "  Ann.  der  Phys.,"  28,  p.  etW,  1900  ;  also  H.  March, 
Ibid..  37,  p.  29,  1912  ;  \V.  von  Uybczynski,  Ibid..  41,  p.  191,  193  :  and 
.).  Zeiineck.  "  Lehrbucli  der  drahtloscn  Telegraphic."  p.  294. 

S  ■•  Bulletin  "  Bureau  of  Standards,  7,  p.  3.5,  1911,  Reprint  159,  and 
"  i?ulletiii  "  Burcniu  of  Standards,  11,  p.  (in,  1914.  Reprint  22G. 
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in"  Germany — that  is,  when  the  path  of  the  signals  lies  paitly  in 
darkness  and  partly  in  daylight — the  intensity  of  reception  is  often 
very  much  weakened  as  though  there  were  a  backward  reflection 
from  the  shadow  wall. 

Very  few  observations  have  been  taken  during  the  hours  when  the 
whole  path  of  the  signals  lies  in  darkness,  but  these  indicate  that  the 
variation  between  day  and  night  at  these  wave-lengths  is  not  greater 
than  that  noted  on  different  days.* 

The  average  observed  received  current  for  each  month  is  given  in 
the  table,  as  well  as  the  values  calculated  from  the  Sommerfeld 
theoretical  formula  and  from  the  Xavy  formula. 

The  currents  as  calculated  from  the  theoretical  formula  are  seen  to 
be  less  than  one-tenth  of  the  average  observed  values,  but  if  the 
square-roots  of  the  theoretical  values  of  ctirrent  be  compared  with 
the  observed  curves  it  is  found  that  some  of  the  minimum  points  are 
in  faiily  good  agreement.  The  formula  developed  by  H.  M.  Mac- 
donaldf  would  apparently  give  even  smaller  values  than  equation  (1). 
&  The  table  shows  that  the  signals  during  April  and  JNIay  were 
gtronger  even  than  during  the  winter,  and  that  this  period  of  strong 
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HignalH  will  followed  by  a  very  deeidcd  drup  in  .June.  These  Hcasoniil 
variations,  uh  well  as  the  daily  varjationH  Hhown  in  l''ig.  2,  are  almost 
ccrtninly  flonnm'led  with  atmoHpherje  ehangoH,  but  thcHO  may  to  a 
CM,      '       !  '  ti(   lake  place  at  heightK  above  I  lie  ordinary  ranRc^ 

«l   I  'lb  nrvationK.      It  in  jKiHsible  that   tin-  deeriMHC  in 

irii'  iiiinimiT  may  be  connecteil  with  llie  Honlliward 

moMuiMi!  iif  ilii'  low  presKUre  area  of  (he  Xorlh  Atlanlii-.  Il  is 
known  (but  tin'  Kiwutonul  clmnReH  at  great  b<-ighlH  lag  lieliind  the 
oorriTiiMiniling  hurfaee  ehangcH.J  The  iitudy  of  thcHe  relationHliipii, 
while  il  ill  of  great  interest,  must  wait  until  more  obnervationH  are 
nvailable. 

•  Th<<  »i'll  kiiiiwii  iiicreftx.  in  NtrcnKth  of  night  HignalH  im  a  function 
iKith  of  the  wiivr  lii.iiih  iiimI  of  ihn  ilinlanoo.  Wave-ldngthM  of  1(1,000 
And  12,(»(H»  mrin-H  will  iir<'linli1>'  lii<(iin  to  nhow  diHtinot  Htrcngthening  at 
niRht  Bt  n  di.HtniiK-  <<\  ,\U-n\  .,  iKKi  milM. 

t   *'   K™le«H  •    Win  k  >.  !•  1.  vmphv.'  p.  1(J1,  lOIB. 

X  Sf  W.  R.  Blair.  ■  Killli'dn  ..«  (U  Mt.  Wenther  Olmerviilorv,  I'.S. 
WVnther  niinrail.  Vol.  (1.  p»rl  4.  p.  171t,  l!ll  (. 


Monthly  Averages  of  Observed  Received  Current. 
1916.  From  Nauen,        From  Eilvese, 

amperes.  amperes. 

.lanuari'    13-210-"  19-5-10-" 

February    10-4  18-2 

March  ." 12-6  20-8 

April  224  290 

May  21-6  33-8 

June  62  8-5 

General  Average  144  21-6 

Calciilnted. 

From  equation  (1) 0-95  1-91 

From  equation  (2)  14-3  22-2 

Data  for  Calculation. 
r,        ,  ,  J  ^  „  0-0019rf        0-0015rf 

Amp.   Met.    Met.      Km.     Met.  Olims.  c         \^    c         ^^X 
Nauen    ...150*     150       30      6,650  12,500  124        00039        0058 
Eilvese  ...140*     150       30      6,100     9,800     93        0004o        0052 


BALANCERS  FOR  THREE-WIRE  CONTINUOUS- 
CURRENT  SYSTEMS. 

BY  THOMAS  CARTER. 

I.  Introductory  Note. 
In  tlie  process  of  training  various  assistants  in  the  work  of 
designing  continuous-cnrrent  electrical  machiikerr,  it  happens 
naturally  that  from  time  to  time  the  problem  of  balancers  has 
to  be  dealt  with.  Some  assistants,  of  a  not  too  inquiring  tem- 
perament, accept  the  known  facts  and  results  of  past  experience 
on  the  part  of  others  without  much  question,  and,  taking  every- 
thing for  granted,  are  content  to  design  such  sets  more  or  less  on 
trust  that  what  has  been  will  be  repeated  ;  others,  again, 
obviously  more  valuable  in  the  design  office,  prefer  to  discover 
a  little  more  of  the  reasons  beliind  the  various  processes  in  a 
three-wire  system,  but  are  faced  \vitli  the  difficulty  that  when 
they  wish  to  read  for  themslves  something  more  about  bal- 
ancers, and  especially  rotary  balancers,  from  the  point  of  view 
of  design,  than  there  is  time  to  tell  them  in  the  course  of  the 
work  of  an  ordinary  commercial  design  office,  there  is  very 
little  collected  information  to  be  found  anywhere.  Most  text 
books,  written  by  men  e.vperienced  enough  to  take  so  much  for 
granted  that  they  forget  that  they  once  had  to  get  down  to  the 
understanding  of  the  details  themselves,  merely  make  statements 
about  what  happens  ;  and  the  average  student  does  not  appear 
to  absorb  any  very  clear  ideas  during  his  theoretical  training 
about  the  nature  of  the  process,  probably  because  he  is  not 
called  upon  at  that  stage  to  put  his  knowledge  to  practical  use. 
This  article  is  an  attempt  to  put  down  some  notes  on  the 
general  subject  of  balancers  for  three-wire  continuous-current 
systems,  with  more  particular  reference  to  the  changes  which 
take  place  in  the  various  parts  of  a  rotary  balancer,  as  it  is 
apparent!  V  on  that  ])art  of  the  subject  that  least  information  of 
tiie  kind  indicated  is  available.  As  the  method  of  treatment 
has  been  developed  in  cojisequence  of  actual  discussion,  with 
an  assistant,  of  difficulties  as  they  arose,  it  is  hoped  that  it 
may  prove  useful  to  others  of  an  equally  inipiiring  turn  of  mind 

II.   I'Iaiu.y  TiiKKK-wiuic  Systems. 

The  general  arrungemenl  and  ])ri)])erties  of  a  three-wire 
continuoiis-cnrieiit  system  ine  too  well  known  to  JU>ed  any 
detailed  e.xplaiuition.  Jirielly,  it  may  be  said  that  it  consists  of 
two  ordinarv  two-wire  systems  side  by  side,  as  shown  in  Fig.  I, 
arranged  with  the  negative  main  of  System  I,  at  the  same 
jiotentiul  as  the  positive  main  of  System  II.  by  having  these  two 
mains  ac^tually  embodied  in  one.  Each  system  by  itself  sends 
current  in  the  direction  indicated  by  the  arrows,  but,  owing  to 
the  common  middle  wile,  tiie  two  currents  are  su])ciposcd  in 
this  iiart  of  the  coinliiniMl  arrangonient,  and  the  middle  wire 
ciirricK  oljy  the  dill'eieiice  of  the  currents  of  the  two  systems. 
The  direction  of  current  in  the  middle  wire  will  be  in  to,  or  out 

•  As  given  in  1914. 
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from,  the  common  terminal  of  the  two  dynamos  according  as 
the  load  on  System  J.  is  greater  than,  or  less  than,  that  on 
System  II.,  and  when  the  two  sides  are  equally  loaded  the 
middle  wire  carries  no  current  at  all,  and  the  two  dynamos  are 
simply  in  series  with  each  other.  The  result  thus  is  that, 
when  the  sides  are  unequally  loaded,  a  current  equal  to  that  of 
the  less-loaded  side  may  be  considered  as  flowing  through  the 
two  sides  in  series,  and  superposetl  on  this  there  is  a  current  on 
one  side  only,  flowing  in  one  dynamo  only,  and  adding  itself, 
as  an  out  of  balance  current  with  respect  to  the  two  sides,  to 
that  flowing  equally  on  both  sides,  and,  therefore,  balanced. 
The  middle  wire  carries  this  out  of  balance  current  only,  and 
as  it  cannot  therefore  ever  have  in  it  more  than  the  full  load  of 
one  d3'namo,  it  need  not  be  larger  than  the  outer  mains.  Hence 
tlie  ftill  power  of  the  two  dynamos  can  be  distributed  with 
three  mains  instead  of  four,  the  two  outers  being  of  the  same 
size  as  would  be  needed  for  each  main  of  the  original  pair  of 
two-wire  systems,  and  the  middle  wire  being  no  larger  than 
each  of  the  outers.  Thus  the  copper  in  the  mains  is,  at  most, 
three-quarters  of  what  it  was  before  with  two  separate  two- 
wire  systems,  and  it  may  be  as  little  as  one-half  as  an  absolute 
minimum,  in  the  ideal  case  where  the  two  sides  are  always 
equally  balanced.  Practically,  as  is  well  known,  neither  ex- 
trepie  occurs,  and  the  middle  wire  has  a  section  less  than  each 
of  the  outer  wires,  because  syste,ms  are  arranged  for  as  nearly 
perfect  balancing  as  possible,  with  the  definite  knowledge  that 
this  can  never  be  absolutely  obtained.  Were  it  possible  to 
work  all  the  apparatus  on  a  system  at  the  same  voltage,  there 
would  be  no  need  for  a  three-wire  system  at  all,  as  everything 
could  be  connected  across  two  mains,  but  with  the  increase  in 
size  of  distribution  systems,  higher  and  higher  voltages  have 
been  successively  necessary,  until  the  present,  though  not, 
therefore,  final,  stage  has  been  reached  of  continuous  current 
transmission  at  500  volts.  Motors  of  all  but  the  smallest 
sizes  are  easily  arranged  for  connection  right  across  the  outer 
wires,  and,  therefore,  need  no  balancing  as  between  the  two 
sides  ;  but  lighting  has  not  yet  reached  the  stage  of  working 
generally  at  voltages  higher  than  250.  Hence  a  middle  wire 
becomes  necessary,  as  it  is  not  usually  suitable  to  couple 
up  lights  two  in  series  ;  this  would  make  it  impossible  to  have 
sufficient  subdivision  of  lighting.  The  lighting  load  is,  there- 
fore, likely  to  be  unbalanced,  and  means  must  be  provided  for 
dealing  with  the  difference  in  current  between  the  two  sides.  A 
three-wire  system,  therefore,  besides  distributing  energy 
economically  as  regards  the  size  of  its  mains,  also  allows  the 
connection  to  the  system,  in  an  e.xtrenely  simple  manner,  of 
apparatus  requiring  half  the  total  pressure  only.  In  the  early 
days  of  enthusiasm  about  three-wire  systems,  it  was  proposed 
to  extend  the  principle  to  five-wire  systems,  ecjuivalent  to  four 
two-wire  systems  side  by  side,  but  although  there  have  been 
instances  of  this  vastly  more  complicated  arrangement  being 
carried  out,  it  is  never  now  used  for  new  installations  because 
all  usual  requirements  can  be  met  by  the  two  voltages  250  and 
500  (or  down  to  200  and  400  as  a  usual  lower  limit),  and  any 
special  apparatus  requiring  a  lower  pressure,  such  as,  say,  a 
cinematograph  arc  lantern,  can  be  specially  dealt  with  by 
using  a  motor-generator  to  transform  down  from  500  volts  to 
the  lower  value  of  70,  or  by  other  suitable  nieans  in  other  cases. 
All  this  is  well  known,  and  is  put  down  here  briefly  merely  for 
the  sake  of  completeness. 

III.  Early  Types  of  Dynamos  kor  Three-wire  Systems. 

It  will  be  noted  in  Fig.  1  that  the  generating  part  of  the 
system  consists  of  two  independent  dynamos.  As  is  shown 
later,  it  is  absolutely  necessary  to  connect  the  middle  wire  to 
a  point  of  definite  potential  as  nearly  as  possible  midway 
between  that  of  the  two  outer  wires,  and  the  arrangement 
shown  in  Fig.  1  is  merely  the  earliest  and  most  obvious  way  of 
doing  tills.  It  has  the  advantage  that  the  voltage  on  the  two 
sides  is  capable  of  independent  adjustment,  but  it  is  clear  that 
such  a  set  has  many  drawbacks.  Composed  as  it  is  of  two 
machines  instead  of  only  one  of  the  same  total  power,  it  is 
likely  to  be  less  eificient,  to  occu])y  more  floor  s])ace,  and,  if 
arranged  to  be  driven  from  one  source  of  power,  to  require 


more  exact  lining  up  of  bearings,  because  of  their  greater 
number,  which  tends  also  to  make  greater  care  in  running 
necessary. 

Various  alternative  means  of  getting  a  tapping  point  for  the 
middle  wire  have,  therefore,  been  devised,  all  with  the  object 
of  avoiding  the  disadvantages  of  the  original  scheme.  One  of 
the  earliest  was  to  have  two  windings  on  one  armature,  with 
two  commutators,  that  is,  practically  to  combine  the  two 
dynamos  into  one  as  regards  their  field,  but  to  leave  the  rest  in 
principle  more  or  less  unaltered.  This  still  has  disadvantages, 
such  as  great  length  between  bearings,  two  sets  of  brash  gear  to 
attend  to,  and  consequently  more  parts  to  go  wrong  than  in  a 
single  ordinary  machine,  and  is  actually  less  good  than  two 
dynamos,  because  the  two  windings,  being  in  one  field,  cannot 
have  their  volts  independently  regulated. 

Later  attempts,  therefore,  were  directed  towards  using  one 
machine  only,  with  some  accessory  part,  not  a  commutator,  to 
enable  the  middle  wire  to  be  attached  to  a  point  half  way 
between  the  potentials  of  the  outers.  One  scheme  used  a 
machine  with  each  pole  divided  into  two  parts,  so  that,  say,  a 
two-pole  machine  looked  like  a  four-pole  machine,  but  actually 
had  two  north  poles  adjacent  and  two  south  poles  adjacent, 
instead  of  opposite.  It  is  possible  to  put  on  the  commutator  a 
brush  opposite  one  of  these  gaps  without  getting  excessive  spark- 
ing, and  such  a  brush  will  obviously  be  intermediate  between 
the  others  in  potential.  It  can  be  kept  exactly  half  way  be- 
tween by  suitably  winding  the  various  poles  of  the  machine 
with  compound  winding,  and  the  middle  wire  of  the  system  may 
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Fig.  1.—  Elementary 
Three-wire  System. 


Fia.  2.—  Connections  of  Field 
Windings  in  a  Theee-wibe 
Dynamo  with  Static  Balancer. 


therefore  be  attached  to  this  brush.  This  machine,  due  to 
Dettmar  &  Rothert,  is  described  in  some  detail  in  a  Paper  read 
before  the  National  Electric  Light  Association  in  1907  by 
B.  Frankenfield,  which  was  abstracted  in  the  issue  of  The 
Electrician  for  November  8,  1907.  The  same  Paper  gives  a 
description  of  Ossana's  arrangement,  in  which  an  auxihary 
winding  is  placed  in  the  slots  of  the  armature,  and  so  divided 
up  into  sections  and  connected  at  points  to  the  main  winding 
that  tappings  can  be  brought  out  to  a  slip-ring  which  thus 
becomes  the  middle  point,  in  potential,  of  the  dynamo,  and  may 
therefore  have  the  middle  wire  connected  to  it.  Tliis  is  in  many 
ways  equivalent  to  incorporating  a  static  balancer  winding, 
described  later,  into  the  dynamo  itself,  but  it  has  the  very 
obvious  disadvantage  of  absorbing  valuable  and  costly  space  in 
the  part  of  the  machine  where  it  can  least  be  spared,  thus  in- 
creasing the  whole  size  of  the  frame  in  such  a  way  as  to  make 
it  cost  more  than  it  does  to  use  the  external  stationary  windings 
of  a  static  balancer. 

Still  another  arrangement,  proposed  by  Pilger  in  the  "  Elec- 
trical World  "  for  July  20,  1912,  had  an  auxiliary  winding 
also  on  the  main  armature,  but  diftcrently  arranged  from 
Ossana's.  It  is  apparently  somewhat  simpler  than  the  lattei'. 
but  has  the  same  disadvantage  of  taking  up  valuable  space  on 
tin"  machine,  and,  in  common  with  all  three-wire  dynamos,  is 
<'haracterised  by  the  imperfection  that  the  voltages  on  the  t^^^' 
sides  cannot  be  independently  regulated. 
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IV.  General  Note  ox  Batteries  as  Balancers  ;  on  Static 
Balancers  and  on  Eotary  Balancers. 

The  arrangements  already  described  are  of  more  or  less 
historic  interest,  and  the  apparatus  for  balancing  continuous- 
current  three-wire  systems  now  consists  usually  of  one  of  three 
alternatives,  namely : — (a)  A  battery,  (6)  a  rotary  balancer, 
(c)  a  static  balancer. 

The  first  and  second  alternatives  are  in  many  respects 
cognate  in  character.  Each  of  them  works  along  with  an 
ordinary  two-wire  d>Taamo  which  is  coupled  directly  across  the 
outer  wires,  the  middle  wire  being  connected  to  some  point  on 
the  balancing  arrangement  in  such  a  way  that  the  out  of 
balance  current  can  return  to  the  main  djTiamos  only  through 
one  of  the  outer  wires.  There  is,  in  this  case,  no  connection 
between  the  middle  wire  and  the  armature  winding  of  the  main 
dynamo  except  through  its  commutator,  and  the  practical 
result  is  that  the  positive  brushes  and  the  negative  brushes  are 
always  dealing  with  the  same  current,  and  the  distribution  of 
load  roimd  the  aixiiature  is  in  no  way  different  from  what  it  is 
in  an  ordinary  two-wire  system.  The  series  windings  and 
interpole  windings,  if  any,  may  be  arranged  all  on  one  electrical 
pole  without  in  any  way  interfering  with  the  working  of  the 
system,  and  any  number  of  such  main  d^iiamos  mav  be  ran  in 
parallel  with  each  other  with  no  more  complication  than  is 
demanded  by  the  usual  equalising  arrangements.  A  battery 
used  as  a  balancer,  or  a  rotary  set,  may  be  made,  by  hand 
regulation  or  automatically,  as  the  case  may  be,  to  adjust  the 
voltages  of  the  two  sides  of  the  system  so  as  to  have  any  pre- 
determined relation  to  each  other,  and  is,  therefore,  superior 
in  this  respect  to  any  arrangement  employing  a  three-wire 
dynamo.  The  principal  difference  between  a  battery  and  a 
rotary  balancer  is  that  while  the  fonner  has  an  E.M.F.  of  its 
own  which  will  enable  it  to  give  out  energy  to  the  system  after 
it  has  been  suitably  charged,  the  latter  cannot  as  a  whole 
deliver  any  energy  to  the  system,  but  can  only  transfer  it 
from  one  part  of  the  system  to  another. 

The  static  balancer,  which  is  the  third  alternative,  is  a  piece 
of  apparatus  connected  up  directly  to  the  armature  winding 
of  the  main  djiiarao  through  special  slip-rings,  and  the  middle 
wire  current,  passing  through  the  balancer  and  these  rings, 
does  not  go  through  the  outer  wires,  and  therefore  gets  back  to 
the  dynamo  without  passing  through  the  commutator  at  all. 
Thus,  with  a  static  balancer  it  is  possible  to  have  the  full  out 
of  balance  current  on  one  set  of  brushes  on  the  commutator,  and 
no  current  at  all  on  the  other  set.  This  necessitates  a  special 
arrangement  of  series  and  inteipole  windings,  shown  in  Fig.  2, 
one  half  of  each  winding  being  connected  to  each  electrical 
pole  of  the  djTiamo.  This  is  done  for  two  reasons  :  first, 
because  in  this  sort,  of  balancing  the  difference  of  voltage  between 
the  two  sides  of  the  system  depends  on  the  resistance  drop  in 
the  armature  and  balancer,  and,  in  order  to  make  the  two 
sides  H)'mmetrica],  the  resistance  on  each  side  must  be  the 
same  ;  and,  second,  because  if  one  side  were  carrying  load  and 
the  other  were  not,  it  might  happen  that,  if  the  interj)!)!)-  and 
series  windings  were  all  on  one  pole  only,  tJiey  would  be  carry- 
ing no  current  at  all,  and  hence  would  be  useless  for  their 
intended  puq)OHe.  But  if  the  windings  are  each  divided, 
there  in  always  a  part  of  them  in  action,  and  the  average  result 
is  that  compounding  is  maintained  correctly  and  the  interpoles 
arc  acting  sufiiiii-utiy  to  maintain  good  commutation.  But 
this  neccBsity  of  splitting  the  windings  causes  considiialilc 
difficulty  in  arranging  the  equalising  cojmections  lictwccn 
Buch  dynamos,  if  nin  in  parallel  with  other  three-wire  machin(!S, 
or  with  two-wire  machines  supplying  the  outers  only,  in  which 
rase  tlic  static  biilani  er  looks  after  the  middle  wire  for  the  whol(: 
nyntA-m  and  dislritnitcH  the  out  of  balance  current  only  amongst 
those  d>'ni»inoB  whi<h  are  connected  to  it.  Any  two-wire 
dynamo  no  used  must,  e(|uiilly  wit  h  the  three-wire  sets,  have  its 
Bcrien  and  inteq)ole  windings  split,  because  it  would  not  be 
correct  to  i'C|ualiHe  tin;  whole  of  the  series  windings  of  one 
machine  with  only  half  of  tiioHe  of  onother.  Aiaually  two 
equalisen*  ore  needed,  connected  to  the  BorieH  windings  on  both 
dides  of  the  dvnamos,  and  this  causos  the  difFK  ulty  referred  to, 


namely,  that  the  equalising  cables  are  a  possible  source  of  a 
short   circuit  between    the  armatures  of  the  two  machines         I 
unless  their  voltages  are  very  carefully  adjusted  before  con-  i 

necting  them  in  parallel  with  each  other.  This  makes  it 
necessary  to  have  e.xtra  circuit-breakers  in  this  part  of  the  cir- 
cuit, so  as  to  guard  against  possible  damage  from  this  cause, 
and  consequently  the  switchgear,  as  well  as  in  some  circum- 
stances the  cables  from  the  d^Tiamo  to  the  switchboard,  may 
be  greatly  increased  in  cost.  This  should  be  debited  against 
the  three- wire  djTiamo  in  any  comparison  between  it  and  a 
two-wire  machine  with  a  rotary  balancer,  as  although  the 
latter  certainly  also  involves  additional  switchgear,  its  current 
capacity  is  small  compared  with  that  of  the  main  machine ; 
and  if  simplicity  of  working  is  of  any  value,  there  may  be  just 
as  much  to  be  said  for  the  rotary  set  as  for  the  static  set.  As 
has  already  been  said,  it  is  not  possible  to  regulate  indepen- 
dently the  voltages  on  the  two  sides  of  a  system  using  a  static 
balancer,  and  this  may  be  a  further  point  against  the  arrange- 
ment, although  in  most  cases  the  very  small  drop  in  volts 
which  takes  place  is  not  likely  to  be  objectionable.  It  is 
interesting  to  note  in  regard  to  working  three-wire  dynamos  in 
parallel,  each  with  a  static  balancer  coupled  to  the  middle  wire, 
that  there  is  no  need  to  synchronise  the  alternating  currents 
which  are  obtained  from  the  slip-rings,  nor  does  difference  of 
frequency  between  the  two  machines  matter  at  all.  This  is 
the  case  because  the  middle  wire  is  connected  to  points  in  the 
alternating  current  systems  of  the  static  balancers  between 
which  and  the  outer  wires  there  is,  for  all  practical  purposes, 
not  an  alternating,  but  a  steady,  difference  of  potential.  Thus 
at  the  points  joined  together  when  the  sets  are  in  parallel  there 
is  no  need  to  consider  synchronising,  or  frequency,  as  the  alter- 
nating-current systems  are  not,  for  themselves,  really  paral- 
leled at  all,  and,  therefore,  phase  difference  or  frequency 
difference  does  not  matter.  The  correctness  of  this  is  borne 
out  by  erperience. 

This  comparative  statement  of  some  of  the  merits  and 
demerits  of  the  systems  which  are  practically  used  should  be 
sufi&cient  to  indicate  which  is  likely  to  be  best  for  any  given 
case.  It  must  be  remembered  that  even  if  the  rotary  balancer 
and  its  accessories  should  in  some  cases  be  more  costly  and 
need  a  little  more  attention  than  the  static  balancer,  it  is  the 
more  flexible  and  adjustable  arrangement  of  the  two,  and 
advantages  must  always  be  paid  for.  It  is  scarcely  possible 
to  lay  down  any  general  rule  to  determine  the  selection  of  a 
system  for  all  cases  ;  in  many  instances  the  static  balancer  is 
quite  good  enough,  while  in  others  it  is  absolutely  necessary  to 
have  the  additional  advantages  of  the  rotary  type. 

V.  Three-wire  Syste.m  without  a  Balancer. 

In  i)roceeding  now  to  a  consideration  of  some  of  the  theory 
of  balancers  in  detail,  it  is  interesting  in  the  firet  place  to 
consider  wliat  would  happen  in  a  three-wire  system  if  the 
])ot(^ntial  of  the  middle  wire  were  not  constrained  by  some  sort 
of  lialancing  arrangement  to  remain  more  or  less  midway 
betweoi  the  potentials  of  the  outers.  Fig.  3  shows  such  a 
system,  and  it  is  clearly  unworkable.  The  object  of  all  supply 
authorities  is  to  give  their  ('onsumers  energy  at  a  constant 
pressure  witiiin  more  or  loss  close  limits,  and  the  disturbances 
caused  by  change  of  load  on  a  system  with  an  uncontrolled 
middle  wire  would  be  intolerai)le. 

I)  is  t  h(!  main  dynamo  uc  niss  tlie  outers,  supplying  current 
at  21'  volts.  Consider  first  the  case  of  two  motors,  A  and  Ji. 
across  the  outers  in  series  with  each  other,  and  not  mechani- 
ciilly  coupled  together  in  any  way  ;  and  supjxise  that  there  is, 
meantinKs  no  other  load  on  tiie  systHim.  Kach  motor  has  to 
develo])  a  torijue  eijual  to  the  resisting  tonpie  of  its  load  m 
order  to  keep  going.  .\h  the  motors  are  in  series,  the  same 
current  is  obviously  ]>assing  through  hoth  of  them  under  all 
circumstances,  and  if  the  external  tonjue  in  each  (^ase  is 
balanced  by  the  tonjiie  ])rodu(^cd  iji  each  motor  by  the  same 
(lurreiit.,  the  systom  is  stable.  If  c,  and  c^  and  r,  and  r^  are 
the  back  E.M.K.s  and  resistances  of  the  two  machijxes  respoc- 
tively,  the  current  is,  neglecting  the  field, {2  K—(ei-fP8)(/(ri-l->-2), 


THE  ELECTRICIAN,  JANUARY  12,  1917. 


469 


and  the  voltagos  on  the  two  sides  of  the  system  are,  respec- 
tively, 
e^+[{2V~(e,+e^)]rJ{r,+r,j\!ini 

e^+[{2V-(e,+e,)}r,l(r,+r,)l 

If  we  assume  that  6^=62  and  ri=j-2  then  these  voltages  are 
equal  at  the  moment  considered-  But  if  now  one  motor,  say 
on  the  left-hand  side,  be  overloaded,  it  will  not  have  enough 
torque  to  keep  on  driving  its  external  load,  and  it  will,  there- 
fore, drop  in  speed.  This  means  an  immediate  drop  in  e^,  so 
that  momentarily  ej+Cj  is  diminished,  and  more  current  passes. 
This  current,  while  tending  to  keep  A  up  to  its  load,  produces 
in  B  more  torque  than  the  latter  requires  for  its  load,  and 
consequently  B  accelerates,  as  there  is  nothing  else  for  it  to 
do.  Tins  63  increases,  and  the  current  is  kept  down  in  con- 
sequence. This  process  goes  on,  A  continuing  to  drop  in  speed 
and  B  to  rise,  simply  because  the  system  attempts  to  reach 
some  stable  position  where  there  will  be  no  further  tendency 
to  change  ;  and  this  stable  condition  will  be  reached  when  A 
has  stopped,  and  B  has  run  up  its  speed  so  as  to  make  e^  just 
so  much  different  from  2F  as  will  allow  the  original  current, 
{2F— (e^-l-e^)}  /(»"i+>'2),  to  flow,  assuming  that,  during  the 
process  of  changing  the  speed,  the  torque  has  not  changed. 
Under  these  circumstances,  the  new  62  will  be  equal  to  the  old 
e^+eg,  and  B  will  have  doubled  its  speed,  while  A  has  no  speed 
at  all.  If  the  external  torque  on  A  were  to  fall  ofi  with  re- 
duced speed,  and  that  on  B  to  increase  with  increased  speed, 
as  might  happen  with  certain  classes  of  driven  loads,  some 
intermediate  position  might^^be  reached  where  the  current 
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required  to  keep  both  motors  going  was  the  same,  and  then 
the  system  would  become  stable ;  but  it  is  clear  that,  under  the 
worst  circumstances,  the  result  of  adding  load  to  one  side  is  to 
reduce  the  voltage  on  that  side  to  practically  zero,  and  to  run 
the  other  side  up  to  a  voltage  of  practically  2 F  volts.  The 
same  thing  applies  if,  instead  of  overloading  "4,  another  motor 
be  switched  m  on  the  same  side  as  ^,  as  this  means  that  B, 
carrying  momentarily  the  current  of  A  and  the  new  machine, 
accelerates  as  before,  increasing  e^,  with  corresponding  diminu- 
tion in  Cj,  and  the  process  continues  up  to  the  same  point  as 
has  already  been  indicated.  This  means  tiiat  consumers 
would  be  so  dependent  on  each  other  for  the  steady  running 
of  their  motors  that  the  system  would  be  entirely  unsatis- 
factory. In  practice  most  motors  are  put  across  the  outers, 
but  smaller  machines  are  coupled  across  half  the  total  volts, 
and  the  foregoing  description  shows  what  would  iiappen  to 
these.     There  would  simply  he  no  stability  at  all. 

Consider  now  the  case  of  the  other  sort  of  circuit  that 
may  be  fed  from  such  a  system,  namely,  a  dead  resistance, 
that  IS  a  circuit  with  no  E.M.F.  in  it,  such  as  lamps  or  heaters 
or  cookers.  Let  there  bo  r,  ohms  on  one  side  and  r,  on  the 
other,  and  suppose  everything  else  is  switched  off  for  the 
^T-f'^*!;  ^^  before;  the  same  current  flows  tliioui^li  c.,  and  r^, 
and  If  these  two  resistances  are  equal,  the  voltages  on  the  two 
sides  are  equal.  If,  however,  r^  be  reduced,  the  total  current 
18  increased,  since  /-g+r,  is  less  than  before,  but.  as  r^  is  less 
than  »„,  the  difference  of  potential  across  r^  is  less  than  that 
across  c,.     Now  ^3,  when  reduced,  correspond,s  to  the  motor 


which  became  overloaded,  because  r^,  had  the  voltages  re- 
mained equal,  would  take  more  current  than  rt.  But  the 
latter  will  not  let  it  do  so,  just  as  B  refused  to  let  A  take  the 
current  it  needed.  Hence,  when  the  middle  wire  potential  is 
uncontrolled,  the  kind  of  result  is  the  same  in  the  two  sorts  of 
cases  :  the  side  which  is  overloaded,  or  tries  to  become  over- 
loaded, has  its  voltage  lowered,  and  the  other  side  necessarily 
has  its  voltage  raised,  in  the  process  of  becoming  stable  again. 

VI.  Equivalent  RESigxANCE  of  Three-wire  System. 

While  an  actual  load  will  consist  of  motors  and  lights  and' 
all  sorts  of  other  apparatus,  it  is  possible  to  consider  the  whole 
replaced  by  one  equivalent  resistance.  For  every  sort  of 
apparatus  takes  some  definite  value  of  current  for  what  it  has 
to  do,  and  as  this  current  could  be  produced  by  allowing  to  act, 
across  some  ascertainable  resistance,  the  same  difference  of 
potential  as  exists  on  the  side  of  the  system  considered,  it  is 
possible  to  consider  that  piece  of  apparatus,  even  if  it  contain 
E.M.F.  of  its  own,  as  replaced  by  such  a  resistance  as  would 
allow  the  same  current  to  flow  as  is  actually  flowing  in  the 
circuit.  For  example,  a  motor  running  on  F  volts,  with  a' 
back  E.M.F.  e,  and  a  resistance  r,  allows  (V—e)lr  amperes  to' 
pass.  The  equivalent  resistance  is.  therefore,  Fj-/(F— e).  In 
all  that  follows,  the  circuit  will  be  considered  to  contain 
resistance  only,  and  all  that  is  deduced  for  this  condition  will 
be  universally  true,  although  the  soi-t  of  process  taking  place 
in  apparatus  replaced  by  equivalent  resistances,  as  the  system 
passes  from  one  stable  condition  to  another  due  to  some 
external  influence,  may  be  quite  different  from  that  going  on, 
under  the  same  conditions  of  change,  in  the  circuits  which 
really  contain  resistance  only.  It  is  useful  during  the  further 
consideration  of  the  subject  sometimes  to  go  back  mentally 
to  the  various  sorts  of  circuits  which  may  be  taking  current 
and  see  that  the  theoretical  treatment  applies  correctly  to 
anything  that  may  be  connected  across  the  mains.  All  the 
actual  and  equivalent  resistances  so  determined  may  clearly 
be  further  replaced  by  one  circuit  containing  resistance  only, 
of  such  a  value  that,  under  the  action  of  the  difference  of 
potential  actually  existing,  it  carries  the  same  total  current 
as  is  at  any  moment  passing  from  one  main  to  another,  this 
circuit  being  therefore  equivalent,  for  the  present  purpose,  to 
the  whole  network  at  any  time. 

VII.  Three-wire  System  with  Middle  Wire  Connected  to 
Elementary  Balancer. 

It  is  now  possible  to  see  the  effect  of  putting  a  balancer  of 
some  sort  across  the  outers,  and  connecting  its  middle  point; 
definitely  to  the  middle  wire.  For  the  present  preliminary 
purpose  it  will  be  sufficient  to  consider  a  balancer  consisting 
merely  of  two  equal  resistances  R^  and  R.^  as  shown  in  Fig.  4. 
The  equivalent  circuit  resistance  is  broken  up  into  two  parts, 
R^  and  Rt,  such  that  Rt  may  be  considered  to  be  carrying  the 
same  current  on  both  sides  of  the  system,  and  represents,  there- 
fore, the  balanced  part  of  the  load,  while  i?3  represents  the 
additional  resistance  on  the  overloaded  side,  necessary  to  be 
put  in  parallel  with  the  part,  of  Ri  on  that  side,  in  order  to 
carry  the  surplus,  or  out  of  balance,  current  flowing  there. 
It  is  clear  that  there  actually  are  values  of  ^4  and  R-^  which 
will  give  the  desired  result,  though  they  may  not  always  be 
readily  ascertainable  as  the  relation  of  the  parts  of  the  circuit 
change,  and  /?  1  may  change  its  value,  consequent  on  changes 
in  i^s,  in  order  t  hat  Rt  may  remain  consistent  with  its  definition. 
The  two  parts  of  Rt  are  always  in  the  same  ratio  as  the  voltages 
on  the  two  corresponding  sides  of  the  system,  as  only  then  will 
the  same  current  flow  through  the  whole  of  Ri.  Assuming  .^3 
and  /?4  to  be  found,  consider  what  happens  in  the  system. 
First  oi  all,  think  of  R^  as  infinite  :  then  the  balancer  carries  a 
bahmccd  current  for  itself,  and  ^^4  is  carrying  a  balanced 
current  for  itself,  and  the  voltage  on  each  side  is  half  the  total, 
namely,  F,  since  R^-  R.,.  Now  suppose  R3  is  switched  in  ; 
it  has  been  shown  that  the  necessary  eft'ect  of  this  is  to  reduce 
the  voltage  on  the  side  containing  R^.  Incidentally  this  altera 
7?i,  and  some  new  value  must  be  found  for  the  ecmivalent  of 
the  balanced  part  of  the  circuit ;    but  Rt  carries  C,  amperes, 
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and  ^3  carries  C^  amperes.  In  the  case  already  considered, 
without  a  balancer  of  any  sort,  Cg  could  not  exist,  because 
there  was  only  one  path  across  the  system,  in  which  the  total 
current  had  necessarily  to  be  the  same  at  all  points.  Now, 
however,  there  is  the  alternative  path  through  i?2-  The 
reduction  in  voltage  on  the  left-hand  side  of  the  system,  and 
the  consequent  increase  of  voltage  on  the  other  side,  makes  C'j 
now  less  than  C'g,  these  currents  previously  having  been  equal. 
As,  therefore,  in  the  balancer  there  are  the  unequal  currents 
Cj  and  Cj  and  in  the  other  part  of  the  system  the  unequal 
currents  C3-\-Ci  and  C4,  and  as  the  sum  of  currents  flowing 
out  of  a  point  is  necessarily  equal  to  the  sum  of  currents  flowing 
into  it,  there  wll  be  a  current  flowing  upwards  in  the  middle 
wire  from  the  right-hand  end  of  ^3  to  the  junction  of  R^  and 
R^,  since  some  current  in  this  direction  will  be  necessary  to 
fidfil  the  condition  just  laid  down  for  both  parts  of  the  circuit. 
The  voltage  will  keep  on  changing  until  the  current  so  flowing 
represents  the  difference  of  the  other  currents  at  both  points, 
that  is,  until  the  middle  wire  current  is  equal  to  C2—C1  as  well 
as  to  C3-l-C'4— C4,  or  C3.  Note  again  that  Ri  must  be  con- 
sidered to  be  still  changing  with  each  change  of  voltage,  but 
suppose,  as  is  quite  true,  that  Rt  and  C,  have  at  every  moment 
some  definite  value,  leaving  iSg  to  carry  whatever  current,  C3,  is 
still  unbalanced.  The  stable  result,  therefore,  when  R3  exists  as 
well  as  R4,  is  that  a  balanced  current,  C,,  flows  across  Ri,  and 
an  out  of  balance  current,  C^,  actually  flows  along  the  middle 
wire  towards  the  balancer,  and  finds  its  way  back  through  R2 
to  the  negative  pole  of  the  dynamo,  as  is  shown  by  the  fact  that 
0^—0^=0^  is  the  necessaiy  condition  of  stability.  A  limiting 
case  occurs  when  Ri  is  infinite,  in  which  case  no  current  could 
pass  through  R^  at  all  if  there  were  no  balancer.  But  if  i?j 
and  jRj  are  present,  then,  as  before,  O3  can  find  its  way  back 
to  the  dynamo  through  R^,  and  the  voltages  will  again  adjust 
themselves  until  0^—0^=03,  O3  then  being  equal  to  the  final 
value  of  the  voltage  on  the  left-hand  side  of  the  system,  divided 
by  whatever  value  R^  may  then  have.  All  this  simply  means 
that  the  addition  of  some  balancing  arrangement,  such  as  is 
represented  in  a  very  primitive  fonn  by  R^  and  R^,  while  it 
does  not  alter  the  fact  that  the  total  current  across  the  system 
is  the  same  on  both  sides,  including  the  balancer  part,  does 
make  it  possible  to  have  unequal  currents  on  the  two  sides, 
external  to  the  balancer,  in  the  consumers'  part  of  the  system. 
That  is,  while  C'j-f  Cg+C,  is  exactly  equal  to  C^+Ct,  C34-C4 
is  not  the  same  as  CU.  The  elementary  form  of  balancer  here 
used  as  an  illustration  necessarily  makes  the  voltages  on  the 
two  sides  of  the  system  unequal,  because,  although  the  total 
current  on  each  side  is  the  same,  the  total  resistance  on  each 
side  is  not  the  same,  but  is  less  on  the  side  which  is  overloaded 
by  conBumers.  How  far  this  inequality  of  voltage  can  be 
remedied  by  the  various  practical  devices  employed  for 
balancing  will  be  shown  in  what  follows,  but  the  general  prin- 
ciple of  all  apparatus  bo  used  is  as  above  described,  or  is  only 
some  Bimpic  modification  of  it,  and  it  will  be  found  that  even 
in  cases  where  the  P.D.  between  the  mains  docs  not  change 
when  out  of  balance  load  Ib  switched  on,  or  actually  becomes 
great'rr  on  the  loaded  side  than  it  was  on  liglit  loud,  other 
K.M.K.  relations  of  the  system  are  compelled  to  adjust,  them- 
BclvcH  to  allow  u  balancing  current  to  flow. 

(To  be  conlinwtl.) 


POLYPHASE  ALTERNATING-CURRENT  COMMUTATOR 
MOTORS  WITH  SHUNT  CHARACTERISTICS. 

Alt4'mHliii((  ciirnnt  iiiolorH  for  driving  nitt'jhiue  tools  and  for 
Himilur  mrrvice  hIiohM  Imvi'  |iruvli(>ully  tho  Hinnci  characleriHticm  as 
Ihe  (uljiiMlnlili'  KjxM'd  nliurit-woiiml  oontinuoUB-currc-nt  jiiotor.  'ITie 
fciitiiri'M  wliicli  inftkri  llic  tout  jiiuoiiH-ciirrcnt  )notor  ko  dcHinilild  for 
iiui'^hin'-  too!  work  iirr  : 

1,  The  ])ni''licftl  <i>n!tt«n<'.v  of  iln  h|M"C(I  under  viiryin(<  loiidn. 

2.  'ITie  Mimplicity  utid  vntir  with  which  the  Hpcrd  nviy  !«•  uHorod 
to  moot  rfquiromrtjlii. 

a.  The  wide  rung"  over  which  mich  iidjiintmmt  in  poBHililo. 


The  first  of  these  is  a'so  characteristic  of  the  squirrel-cage  induction 
motor  which,  in  its  shnplest  form,  is  essentially  a  single  speed  machine. 
It  can  be  designed  to  run  at  either  of  two  speeds,  one  of  which  is 
just  twice  the  other,  and,  by  providing  an  additional  winding,  at 
two  other  speeds  bearing  the  same  ratio  to  each  other.  A  motor  of 
this  kind  for  use  on  a  50  cycle  circuit,  for  example,  might  have 
windings  designed  for  sjTjchronous  speeds  of  1,500,  1,000,  750  and 
."iOO  revs,  per  min.,  but  no  intermediate  speeds  would  be  possible 
without  considerable  and  complicated  additions  to  both  motor  and 
control  gear.  In  cases  where  it  is  desired  to  run  a  machine  at  two, 
three  or  four  definite  speeds  bearing  a  simple  ratio  to  each  other  and 
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Fig.  1.— Power  and  Speed  Curves  of  B.T.-H.  Polyphase 
Commutator  Motor.     Pull  Load  Torque,  485  lb.  ft. 

frequent  changes  from  one  speed  to  another  are  not  necessary,  this 
type  of  motor  is  quite  satisfactory.  Like  all  squirrel-cage  motors  it 
is  not  adapted  for  starting  under  heavy  loads.  This  type  of  motor 
has  been  extensively  used  for  driving  small  machine  tools,  ana  in 
larger  sizes  for  textile  printing  machines,  &c.  The  larger  sizes  are, 
however,  open  to  objection  on  account  of  the  occurrence  of  relatively 
heavy  current  rushes  when  a  change  is  made  from  on?  speed  to  the 
next.  .,t    ,    j 

The  normal  slip-ring  type  of  induction  motor  is  also  essentially  a 
single  speed  machine,  although  the  speed  can  be  varied  over  a  wide 
range  with  the  greatest  ease  by  introducing  and  regulating  suitable 
resistances  in  the  rotor  circuit.     When  operated  n  -ar  synchron'sm 
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Pia.  2. Kfficibncy  Curves  of  B.T.-II.  I'olyimiase  Commutator 

Mo'i'ou. 

itM  <'hiinutcriHlicH  ari'  s^iu'lar  lo  (liosc  cif  a  shiml  Hoinid  i  i>nliuiio\is 
lurrcnl  motor.  At  lower  HpecdN  they  partaUe  more  im  I  more  of 
tliow  of  heavily  eomiioiinded  and  sericH  motors,  and  the  pla'n  slip- 
ring  motor  is  therefore  uuHali.ifacto;y  in  eases  where  it  is  desinible 
to  have  praetiial  eon«tftney  of  sfwcd  under  varying  load,  sueh  as  is 
obla'ned  with  the  adjiiKtable  speed  shun'  woiuid  continuous  current 
motor. 

]>iki'  tho  Bquirrel-cage  motor  the  sliii-ring  motor  can  \w  designed 
to  run  Htea^lily  at  either  of  two  speeds,  one  of  which  is  twice  the 
other,  but  this  genorally  involves  the  use  of  three  additionid  Blip- 
ringH  and  a  nioro  complicale<l  cou'roller.     Sueh  »  motor  has  good 
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starting  properties  aiul  I'iin  often  be  used  where  only  two  steady 
speeds  are  required.  As  in  the  ease  of  the  squirrel-cage  motor 
additional  windings  may  be  fitted  to  give  a  further  choice  of  steady 
running  speeds,  but  the  complication  and  cost  of  the  motor  and  its 
control  gear  then  become  excessive. 

The  use  of  a  changeable  pole  squirrel-cage  motor  in  cascade 
with  a  slip-ring  motor  affords  a  means  of  obtaining  three  delinite 
running  speeds,  the  ratios  of  which  will  depend  on  the  numbers  of 
jioles  in  the  machines.  For  instance,  a  12-pole  slip-ring  motor  in 
combination  with  a  squirrel-cage  motor  designed  for  4  and  8  poles 
will  have  synchronous  speeds  of  500,  375  and  300  revs,  per  mm. 
when  operated  on  a  50  cycle  circuit.  Combinations  of  this  kind  are 
generally  too  expensive  and  complicated  for  use  in  small  sizes,  but 
the  mam  and  auxiliary  motor  may  be  combined  in  one  machine  with 
considerable  advantage.  This  has  been  done  under  Hunts  patents. 
Cascade  motors  of  this  kind  are  on  the  market.  They  are  subject 
to  the  limitation  that  one  number  of  pairs  of  poles  must  be  twice 
the  other  so  that  the  maximum  and  minimum  speeds  are  in  the  ratio 
of  three  to  two.  These  machines  are  generally  arranged  for  opera- 
tion at  the  minimum  speed  ;  intermediate  speeds  can  only  be 
obtamed  by  the  use  of  regulating  resistances  as  in  the  case  of  the 
ordinary  slip-ring  motor  and,  therefore,  at  the  expense  of  constancy 
of  speed  under  varying  load  and  with'greatly  reduced  efficiency.  ,    -i 


The  efficiency  at  the  maximum  speed  is  slightly  lower  than  of  a 
standard  induction  motor,  but  at  the  minimum  speed  it  is  much 
higher  than  that  of  an  induction  motor  of  the  same  speed  and  power. 

The  power  factor  is  uniformly  higher  than  that  of  an  induction 
motor  and  at  the  maximum  speed  the  machine  will  even  draw  a 
slight  leading  current  over  a  wide  range  of  load. 

The  output  is  proportiona!  to  the  speed  and,  in  this  respect  alone 
the  new  motor  differs  from  the  adjustable  speed  continuous  current 
machine  which  is  only  capable  of  giving  the  same  output  over  its 
whole  speed  range. 

The  curves  in  Figs.  1  and  2  show  the  results  obtained  by  brake 
tests  of  a  400- volt  three-phase  motor  designed  for  an  output  of  50  h.p. 
at  540  revs,  per  mia.  and  for  speed  adjustment  down  to  180  revs, 
per  mill.  They  are  self-explanatory  and  quite  typical.  It  is  in- 
teresting to  note  that  with  its  armature  locked  and  an  input  of  110 
amperes  per  phase,  this  machine  exerted  a  torque  of  1,020  lbs.  ft.  or 
more  than  twice  the  normal  full  load  torque  with  If  times  full  load 
current.  The  motor  from  which  these  results  were  obtained  ia 
shown  in  Fig.  3,  from  which  it  will  be  noted  that  the  brush  spacing 
is  much  more  ojjen  than  is  usually  the  case  in  polj^hase  commutating 
motors.  The  standard  number  of  brush  studs  for  motors  of  smaller 
output  than  50  b.h.p.  is  9  and  for  larger  motors  12,  and  these 
numbers  are  quite  independent  of  both  frequency  and  speed  range. 

Standard  machines  are  designed  for  speed  adjustment  between 
maximum  and  minimum  speeds  having  a  ratio  of  three  to  one,  but 
this  range  may  be  increased  to  four  to  one  at  slight  extra  cost  pro- 
vided there  is  no  objection  to  the  standardised  temperature  rise 
being  exceeded  at  the  lower  speeds.  Motors  for  use  on  25  cycle 
circuits  may  even  be  regualted  from  the  maximum  speed  right  down 
to  standstill. 


Fia.   3. — Polyphase]  Commutator  Motor,   50  H.r. 

540-180  REVS.  FEB  MIS. 


Fig.    4. 


-Polyphase   Commutator   Motor,   30  ii.p., 

720-240  BEVS.  PER  MIN. 


Each  of  the  motors  and  combinations  described  above  has  its  own 
special  Held  of  .ipjilicitioii.  but  none  has  the  same  operating  features 
as  the  adjustable  sjicrd  continuous  current  motor,  and  in  view  of  the 
very  general  distribution  of  electric  power  by  alternating  current 
systems  there  is  a  wide  field  for  an  alternating  current  motor  with 
the  same  characteristics. 

To  moot  this  requirement  the  British  Thomson-Houston  Co.  has 
introduced  an  improved  type  of  commutator  motor  which  can  be 
built  for  jircssurcs  iq)  to  flOO  volts  and  frequencies  up  to  60  cycles. 
.Speed  adjustment  is  I'lTcrlcd  by  moving  the  brushes  by  means  of  a 
large  handwheel  and  nviy  therefore  be  carried  on  continuously  from 
the  lowest  to  highest  sjjeed,  as  would  be  the  case  with  a  shunt  wound 
continuous  ciirrent  motor  if  it  could  be  provided  with  a  field  rheostat 
having  an  infinite  number  of  steps. 

When  the  brushes  are  adjusted  for  the  minimum  ruiming  speed 
the  motor  may  be  started  by  switching  it  straight  on  to  the  supply 
system  ;  under  these  conditions  the  starting  current  is  about  one 
and  a  half  times  the  normal  full  load  current  and  the  starting  torque 
ai)proxiniately  twice  the  normal  full  load  torque.  The  starting 
properti(^8  of  this  motor  are  therefore  superior  to  those  of  a  standard 
slip-ring  machine  and  there  is  the  advantage;  that  a  starting  rheostat 
is  quite  imnecessary.  There  are  no  .separate  resistances  or  trans- 
formers, and  the  molor  is  quite  .self-eonta'ned,  the  only  avce.ssory 
required  being  the  ordinary  switch  with  overload  and  low  voltage 
release  or  other  standard  iirotective  devices. 


Fig.  4  shows  a  motor  designed  for  an  output  of  30  h.p.  at  720  revs, 
per  min.  and  speed  adjustment  down  to  240  revs,  per  min.,  and  in- 
dicates the  method  of  securing  satisfactory  ventilation  at  the  lower 
speed.  Air  is  drawn  over  the  commutator  surface  and  through  the 
machine  in  an  axial  direction  and  then  delivered  radially  through 
the  openings  in  the  end  shield  by  a  fan  of  large  diameter. 

These  motors  may  be  reversed  in  the  same  way  as  an  induction 
motor,  that  is  by  interchanging  two  of  the  primary  leads.  Like  the 
induction  motor  and  the  continuous  current  shunt  womid  motor  this 
motor  acts  as  a  geneiator  and  returns  energy  to  the  line  when  driven 
above  the  no-lo.id  sjjced  for  which  it  happens  to  be  adjusted.  DjTia- 
mic  braking  can  thus  be  carried  out  at  any  speed  within  the  range  of 
adjustment  for  which  a  motor  is  designed,  a  property  which  makes 
this  type  particularly  desiiablo  for  the  driving  of  hoists  and  small 
winding  gears. 
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SOME  LINES  OF  PROGRESS  IN  1916. 

Although  technical  developments  in  any  direction  under 
present  conditions  in  this  country  are  naturalh'  hampered, 
01'  at  least  those  developments  which  are  not  directly  con- 
nected with  warfare,  some  progress  has  nevertheless  been 
made.  Thus,  in  the  electrification  of  our  railways,  may  be 
mentioned  the  line  from  Manchester  to  Bury  on  the  Lanca- 
shire &:  Yorkshire  Railway  invoh'ing  22  miles  of  single 
track.  This  work  is  of  more  than  usual  interest,  because  it 
is  the  first  application  in  this  country,  on  a  commercial 
scale,  of  a  pressure  of  1,200  volts  on  the  third  rail,  as  com- 
pared with  the  -500  to  600  volts  that  is  commonly  employed. 
Owing  to  this  increased  pressure  certain  precautions  were 
necessary  to  ensure  the  safety  of  the  railway  employes,  and 
for  this  purpose  a  specially  protected  side-running  third-rail 
was  designed  by  Mr.  J.  A.  F.  Aspinall,  general  manager  of 
the  railway  company,  and  this  appears  to  have  given 
satisfaction. 

Later  on  in  the  year  we  were  able  to  give  an  account  of  the 
interesting  application  of  electric  traction  to  the  Sliildon- 
Newport  branch  of  the  North-Eastern  Railway,  the  route 
being  some  18  miles  in  length.  In  this  case  also  the  con- 
tinuous-current system  was  adopted,  but  the  pressure  was 
1,500  volts,  and  an  overhead  trolley  wire  was  used.  This 
electrification  should  give  an  impetus  to  electric  tiaction 
on  lines  where  mineral  traffic  is  the  main  feature,  as  dis- 
tinct from  passenger  traffic,  for  in  all  probability  electrical 
methods  will  find  a  more  profitable  application  to  this  class 
of  traflSc  on  main  lines.  The  year  has  also  been  marked 
by  the  opening  of  a  section  of  the  North  London  Railway, 
the  practical  completion  of  the  London  and  South-Wcstern 
suburban  lines,  and  by  much  progress  on  the  London  and 
North- Western  Railway. 

Beyond  the  railways  to  which  we  have  referred,  interest 
in  electric  traction  has  centred  rather  in  the  doings  of  engi- 
neers in  America,  where  results  obtained  on  the  (Chicago, 
Milwaukee  &  St.  Paul  Railway  are  of  more  than  local  value. 
There  ha.s  al.so  been  much  flisciission  as  to  the  ])ossibility  of 
applying  electric  traction  generally  to  the  suburban  lines  of 
Chicago,  but  in  this  instance  the  advocates  of  electric  trac- 
tion appear  to  have  carried  their  arguments  too  far,  their 
object  being  the  diminution  of  smoke  rather  than  satisfying 
the  needs  of  the  traffic.  This,  we  feel,  is  the  wrong  way  in 
which  to  approach  the  question. 

During  the  puHt  year  the  development  of  electric  pf)wer 
ha«  been  conHiderable  in  certain  districts,  owing  to  dcmaiids 
from  factories.  Ijut  the  attitude  of  the  Governiiiciit  lias 
been  unfavourable  to  the  extension  of  electricity  works, 
owing  to  the  finiinciiil  needs  of  the  country.  This  ha.s  led  to 
conHiderable  difficulties  in  certain  cities.  For  e.vumple, 
in  Bimiinghum  f  lie  tramway  Hervic((  lia.s  broken  down  very 
mut<Tiiilly  through  lack  of  electrical  plant  at  the  generating 
HtutioiiH.  It  liu.s  not  bi-en  sufficiently  realised  hy  the 
ftovernment  that  a  generating  station  requires  a  certain  pro- 
portion of  reHorve  plant  if  there  in  to  be  freedom  from  break- 
flownH,  but  we  truHt  that  this  eleinentary  fact  is  now  being 
appreciated  by  thfwe  in  luithority,  anfl  thai  the  stat*  of 
afTairH  in  the  future  will  bi'  more  satisfactory.  The  attitude 
of  the  Governmirnt  hoH  naturally  resulted  in  the  abeyance  of 
new  Hcbemes,  but  recently  tlie  Hoard  of  Trade  has  expressed 


a  willingness  to  entertain  appUcations  for  provisional  orders 
if  it  can  be  shown  that  the  construction  of  the  works  and 
networks  under  the  proposed  schemes  will  be  proceeded 
with  as  soon  as  practicable  after  the  termination  of  the  war. 
This  will  enable  those  responsible  for  such  schemes  to  have 
everything  in  readiness  to  proceed  as  soon  as  the  war  ter- 
minates, which  policy  seems  to  be  highly  desirable. 

In  connection  with  power  requirements  the  wastefulness 
of  our  present  methods  of  numerous  small  generating 
stations  has  become  very  apparent,  and  for  this  reason  a 
Paper  read  by  Mr.  E.  T.  Williams  before  the  Institution 
of  Electrical  Engineeis  in  the  early  part  of  the  year,  point- 
ing out  the  desirability  of  a  comprehensive  scheme  for  the 
whole  country  by  means  of  linking  up  such  stations,  was 
sympathetically  received.  Since  then  much  progress  has 
been  made.  The  matter  was  emphasised  later  by  a  letter 
issued  by  the  Board  of  Trade  calling  attention  to  the  desira- . 
bility  of  interlinking  from  the  point  of  view  of  saving  iu> 
working  costs  and  in  the  capital  involved.  The  first  step 
was  made  in  Lancashire  and  Cheshire,  where  a  committee 
was  formed  under  the  chairmanship  of  Mr.  S.  L.  Pearce, 
the  committee  consisting  of  the  engineers  of  many  of  the 
generating  stations  in  those  two  counties.  Later  a  joint 
committee  was  formed  of  the  Incorporated  Municipal 
Electrical  Association  and  the  Incorporated  Association  of 
Electric  Power  Companies.  Thus  the  National  Electric 
Power  Supply  Joint  Committee,  of  which  Mr.  W.  A.  Chamen 
is  chairman,  issued  a  memorandum  in  October,  showing  how 
the  whole  country  might  be  divided  up  into  districts  so 
mapped  out.  This  work  is  now  progressing.  The  Lanca- 
shire and  Cheshire  Committee  remains  as  a  committee  for 
this  purpose,  while  in  London  the  work  has  been  undertaken 
by  a  joint  committee  of  engineers  appointed  by  the  Engi- 
neers' Committee  of  the  Conference  of  Local  Authorities 
of  Greater  London,  on  which  there  are  representatives  of 
both  companies  and  municipalities.  Committees  have  also 
been  formed  to  deal  with  South  Wales  and  with  the  West  of 
England  area. 

Electric  lighting  has  again  been  very  adversely  aft'ected  by 
the  regulations  for  reduced  lighting,  and  also  by  the  opera- 
tion of  the  Summer  Time  Act.  Although  there  was  a 
certain  amount  of  scepticism  as  to  what  this  Act  would 
accomplish,  whether  there  would  really  be  any  daylight 
"  saved,"  or  whether  the  lighting  would  be  reduced,  events 
have  proved  that  stations  depending  largely  on  a  lighting 
load  have  suffered  to  the  extent  of  something  like  25  per 
cent,  in  their  output  during  the  summer  months.  This  loss 
the  undertakings  have  sought  to  compensate  in  many  cases 
by  increasing  their  charges,  and  in  some  instances,  such  as 
Newquay,  the  Board  of  Trade  has  permitted  the  statutory 
chai-ge  to  be  raised. 

The  year  has  been  jiarticularly  barren  in  the  developmeirt 
of  telegraphy  and  telejihony  as  far  as  one  may  be  permitted 
to  dip  into  such  nuitters  at  the  present  time.  Doubtless  a 
grc^at  deal  has  been  done,  but  the  transmission  of  news  and 
perfection  in  signalling  are  nintters  about  which  secrecy  is 
desirable. 

During  the  past  year  we  have  had  to  mourn  the  loss  of 
sonu^  notable  workers  in  science  and  engineering,  among 
whom  mavbe  mentioned  Prof.  S.  P.  TuoMi-soN,  in  physics 
ini'l  electrotechnics  :  Sir  Wii.i.iAM  UAMSAV.in  chemistry ;  and 
Sir  IIiKAM  Maxim,  in  engineering.  To  the  war  is  due  the 
loss  of  Sir  IL  K.  Donaldson,  late  Chief  Technical  Adviser 
to  the  Ministry  of  Munitions,  and  Mr.  IjEslik  S.  Koiiert- 
SON,  forBiany  years  Secretary  of  the  Engineering  Sdindards 
Committee,  (is  well  as  many  very  promising  young  physi- 
cists, chemists  and  engineers,  wlioni  this  count ly  could  ill 
afford  to  spare. 
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Principles  of  Electrical  Design :  D.C.  and  A  C.  Generators.     By 

A.   tJTiLL.     (Lonijcm  :    Hill  Publishing  Co.,  Ltd.)       Pp.  .\iv. -|-3ti5. 
12,s.  lid.  net. 

Piof.  Still  is  already  known  to  many  students  of  electrical 
engineering  as  the  author  of  "  Polyphase  Currents,"  a  book 
which  is  deservedly  one  of  the  most  popular  of  its  kind. 

The  book  under  review  is  intended  mainly  for  the  use  of 
.students  following  definite  courses  of  study,  and  emphasis  is 
laid  on  fundamentals  and  principles  of  general  ajjplication. 
AVe  share  the  author's  opinion  that  the  book  will  serve  as  a 
basis  for  a  course  of  lectures  on  the  subject,  and  we  agree  with 
the  suggestion  that  for  every  hour  of  book  study,  four  to  six 
hours  should  be  spent  in  the  actual  working-out  of  practical 
designs  in  the  drawing  office.  No  real  knowledge  of  any 
branch  of  engineering  can  be  acquired  by  mere  book  reading. 
After  being  grounded  in  fundamental  principles  a  student 
learns  the  art  of  machine  design  from  the  mistakes  he  makes 
in  the  drawing  office. 

After  an  introductory  chapter  in  which  views  are  expressed 
regarding  the  qualifications  of  the  successful  designer,  the 
author  deals  with  the  magnetic  circuit  and  with  the  designs  of 
electromagnets.  Although  few  in  number,  the  examples  iii 
the.se  chapters  are  of  the  directly  useful  kind,  and  as  such  will 
be  appreciated  by  those  who  have  difficulty  in  makmg  calcula- 
tions on  the  magnetic  circuit. 

To  the  design  of  continuous-current  machines  seven  chapters 
are  given.  In  the  first  of  these  is  set  out  a  brief  outline  of  the 
problem.  The  chapter  on  armature  windings  and  slot  insu- 
lation, although  only  17  pages  in  length,  covers  a  good  deal  of 
ground,  and  the  matter  is  well-found.  Losses  in  armatures, 
ventilation  and  temperature  rise  are  next  dealt  with.  The 
author  rightly  advocates  the  estimation  of  core  losses  from  the 
results  of  tests  conducted  on  built-up  armatures,  and  he  gives  a 
curve  based  on  experiments  made  by  Messrs.  Parshall  and 
Hobart.  Since  the  output  of  a  well-designed  dynamo-machine 
is  determined  by  temperature-rise  it  is  of  the  utmost  impor- 
tance that  students  should  know  how  to  ventilate  a  machine 
properly  in  order  to  limit  the  temperature  rise,  and  should  be 
conversant  with  the  theory  of  heating  and  cooling.  For  this 
reason  we  think  the  subject  deserves  a  somewhat  fuller  discus- 
sion than  is  to  be  found  in  this  book. 

We  have  nothing  but  praise  for  the  chapters  on  Flux  Distri- 
bution and  ConMnutation.  Both  chapters  are  admirably 
written,  and  will  be  most  helpful  to  those  students  who  have 
exiJerienced  difficulty  in  getting  clear  conceptions  on  these 
subjects.  A  short  cliapter  on  the  magnetic  circuit,  wliich,  in 
our  opinion,  ought  to  be  amplified,  is  followed  by  a  numerical 
example  in  which  the  various  steps  in  the  electrical  design  of  a 
(■(intinuous-current  generator  are  given  in  logical  sequence. 
The  work  is  done  with  care,  and  is  set  out  in  considerable 
detail.  It  is  po.ssible  that  students  would  like  to  be  able  to 
obtain  further  co])ies  of  the  design  sheet  gives  on  pages  201- 
201.  They  would  certainly  find  them  useful  in  answering 
home-work  questions  on  d^niamo  design,  as  well  as  in  the 
drawing  office.  The  fact  that  the  various  steps  in  the  design 
are  set  out  in  logical  sequence  means  that  if  students  use  the 
design-sheet  as  a  model  they  will  learn  to  think  in  logical 
sequence,  and  will  ultimately  be  able,  with  confidence,  to  make 
tlir  siiiirt  cuts  of  which  the  author  speaks. 

Chapters  XI.  (o  XV.  are  devoted  to  alternating-current 
generators.  The  first  two  follow  the  same  general  lines  as  the 
corresponding  chapters  in  the  continuous-current  section,  and 
deal  respectively  with  fundamental  considerations,  and  arma- 
ture windings,  los.ses  and  temperature-rise.  We  know  of  no 
better  elementary  treatment  of  air-gap  flux  distribution  than 
that  given  in  Cluii)ter  XIII.,  and  the  same  remark  applies  to 
the  next  chapter  in  which  the  regulation  of  alternators  is  con- 
sidered. 

In  the  concluding  chapter  is  given  an  example  of  alternator 
design.     A  design  sheet  is  included  and  the  consecutive  items 


are  worked  out  as  was  done  for  the  continuous-current  dynamo 
earlier  in  the  book.  The  author  rightly  does  what  every  teacher 
does,  namely,  digresses  sometimes  from  the  immediate  subject 
when  matters  of  interest  suggest  themselves  as  the  work  pro- 
ceeds. 

Although  intended  primarily  for  students,  the  book  will  in 
all  likelihood  prove  useful  to  many  a  designer.  It  can  be 
confidently  recommended  to  those  whose  wish  it  is  to  be  properly 
grounded  before  attempting  to  read  larger  and  more  ambi- 
tious works.  The  illustrations  are  well-drawn — there  are  no 
half-tones — and  the  press-work  is  excellent. 
First  Aid  in  the  Laboratory  and  Workshop-    By  A.  A.  Eldridge, 

E.Su.,  and  II.   V.  A.  Biusroi;,  l>,Se.     (London  :    Edward  Arnold.) 
Pp.  V.  1-30.      Is.  net. 

Although  we  are  not  in  a  position  to  express  a  medical 
opinion  on  the  merits  of  this  little  book,  we  may  say  that  it 
gives  information  on  the  usual  injuries  occurring  in  a  factory  or 
a  chemical  works.  The  directions  are  given  in  a  very  concise 
manner,  so  that  only  the  least  possible  delay  need  take  place  in 
deciding  upon  the  course  of  action  in  any  given  case.  There  is 
a  preface  by  Surgeon-General  Sir  Alfred  Keogh,  K.C.B.,  in 
which  it  is  pointed  out  that  in  an  emergency  the  appropriate 
treatment  is  often  forgotten,  even  by  those  who  have  attended 
courses  in  First  Aid.  Managers  of  works  would  do  well  to  have 
this  little  book  by  them. 

The  Slide  Rule ;  Its  Operation  and  Digit  Rules.    By  A.  Lovat 
HiGGWS,  A.Inst.O.E.     (London  :   Whittaker  &  Co.)     Pp.13.     4d. 

This  is  a  convenient  little  pamphlet,  measuring  2|  in.  by 
4  in.,  for  the  benefit  of  students  who  wish  to  make  them- 
selves familiar  with  the  working  of  the  slide  rule.  It  will 
probably  fill  a  want,  because,  although  there  are  small  books 
published  on  the  subject,  the  student  generally  needs  something 
very  much  less  bulky.  The  present  little  pamphlet  sets  out 
the  various  operations  that  may  be  carried  through,  and  gives  a 
digit  rule  in  each  case.  W^hether  such  rules  are  ever  used  by 
those  who  habitually  employ  the  slide  rule  we  are  inclined  to 
doubt,  but  it  may  bi'  desirable  to  have  them,  provided  the 
student  is  not  made  to  relv  too  much  on  rules  of  thi.5  kind. 


PRINCIPLES  INVOLVED  IN  COMPUTING  THE 
DEPRECIATION  OF  PLANT.* 

BY   F.    GILL   AND    W.    W.    COOK. 

A  good  deal  of  trouble  li.i';  tieni  ra'is-d  by  not  strictly  deiining 
the  scope  of  the  subject  mid' r  dis,  nss  mi  .nid  in  the  present  instance 
the  term  "depreciation  "  i.s  uUnd'd  lo  I"  nnercd:  (1)  Provifion 
..for  the  dim-nution  :'n  value  ol  pUtii'  ii  plaei'  iuid  worling,  by  reason 
of  causes  outside  the  owner's  control  ;  this  provision  is  hereinafter 
called  "  renewals.  (2)  Provi-sion  to  enable  the  own?r  to  take  plant 
out  of  comm'ss'on  before  its  physical  life  is  exhansted  in  cases  where 
it  is  economically  advisable  to  do  so  ;  this  provison  is  hereinafter 
called  "  improvements." 

We  propose  to  discuss  the  principles  which  govern  this  qticstioii, 
primarily  from  the  eng'neer's  point  of  view  ;  and  it  is  hoped  that  if 
this  be  succes.=)fully  accomplished  it  will  be  found  to  lead  naturally 
to  the  financier's  and  the  accountant's  vicw-i;o;nts  also.  All  three 
must  come  to  a  common  decision  and  each  in  any  calculations  ho 
has  to  make  must  work  to  it,  otherwise  nothing  but  chaos  can  re- 
sult. 

Depreciation  <i-<  AfpdiiKj  the  Desiyn  of  Plant.— \Vhi\o  the  first  costf 
of  alternative  plans  i.s  highly  iiupoi'taut,  in  most  cases  it  is  nothing 
like  .<-o  inqiortaiit  as  the  annual  charges,  and  generally  the  decision 
as  to  which  altcniativo  to  use  can  be  made  upon  consideration  of 
the  annual  charges  alone. 

It  jnay  be  advantageous  to  spend  extra  capital  to  obtain  low 
annual  ciiargcs  ;n  respect  to  one  portion  of  the  plant  and  deliberately 
to  inem-  high  annual  charges  by  reducng  capital  exicnditure  on 
nnotlicv  porticn 

Ap.in,  II  sometimes  happens  that  even  the  annual  charges  of  the 
whole  plant  will  not  fuinish  the  desired  criterion  since  they  arc  not 

*  Abstract  of  a  Paper  read  before  the  Institution  of  Electrical  En- 
gineers lust  night.  .  11    f  II 

t  The  expressiim  "  first  cost  "  is  intended  to  mean  any  or  all  of  tlte 
following  as  the  context  requires  :  (a)  tho  original  construction  cost; 
(6)  tho  estimated  original  construction  cost  ;  (r)  the  estimated  con- 
struction cost  to  reproduce  the  plant  now.   . 
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the  same  for  each  year,  and  in  those  cases  they  must  of  course  be 
brought  to  some  common  tuue-bas?. 

Amiual  Charges. — i^imual  charges  are  composed  of  four  principal 
parts : — • 

1.  Return  ou  capital  outlay,  treated  as  a  charge  because  no  (ii- 
g'ueer,  unless  in  special  circumstances,  is  justified  n  putt.ng  down 
plant  which  will  not  pay  a  return  on  its  own  capital. 

2.  Depreciation — as  defined  above. 

3.  jMaintenance,  the  cost  of  keeping  the  plant  in  as  good  condition 
as  is  desirable,  but  not  of  n  newing  it. 

4.  Operation — the  cost  of  working  the  plant. 

The  first  three  enter  into  the  annual  charges  of  all  plant,  the 
fourth  does  not ;  for  example,  a  boiler  or  a  tramcar  requires  to  be 
ojierated  before  it  can  perform  its  function,  but  this  does  not  apply 
to  a  pole. 

At  this  stage  it  is  desuable  to  insist  upon  the  importance  of  the 
utmost  accuracy  in  the  preparation  of  the  annual  charges.  Wien 
it  is  remembered  that  the  purpose  for  which  they  are  required  is  to 
mable  the  engineer  by  their  means  to  plan  wisely  and  economically, 
it  will  be  acknowledged  that  he  must  use  his  best  endeavours  to 
arrive  at  annual  charges  which  are  as  correct  in  every  possible  way 
as  he  can  make  them. 

If  the  cost  of  any  plant  is  to  be  judged  by  its  annual  charges,  they 
must  be  the  true  annual  charges,  and  one  cannot  express  these  by 
the  s.ngle  statement  that  they  are,  say,  14  per  cent,  per  annum  of 
first  cost,  unless  either  the  cost  is  uniform  each  year,  or  the  rate 
mentioned  is  an  equated  rate  taken  over  the  prospective  life  of  the 
plant. 

With  reference  to  rniformity  : — 

Rtlurn  on  capital. — The  amount  will  be  uniform  if  the  capital  haS 
not  been  written  down,  that  is,  if  the  sums  put  aside  for  depreciation 
are  kept  in  a  sep irate  fund  until  the  sum  that  is  required  has  been 
accumulated.  If,  on  the  other  hand,  partrf)f  the  capital  is  paid  off 
ca-ih  year,  the  sura  for  return  will  elecrease  each  ytar. 

Vepreriation. — Here  again,  the  amount  required  will  vary  accord- 
ing to  the  method  of  mak  ng  provision  and  to  the  treatment  of  the 
capital  account. 

Maintenance. — For  the  present,  let  it  be  assumed  that  this  is 
constant  each  year.     This  point  will  be  returned  to  later. 

Operation. — This  is  al.so  taken  as  constant. 

It  is  seen  th<n  that  the  sums  require-d  for  return  on  capital  and 
depreciation  both  depend  upon  the  treatment  of  the  capital  account 
anel  the  depreciation  fund  ;  in  fact,  these  two  arc  so  intimately  con- 
nected that  their  costs  cannot  be  treated  Jndepenelently. 

Lives,  Physical  and  Economic. — For  the  purpose  of  this  Piper  there 
are  two  lives  which  must  be  defined  : — 

(a)  Physical  life,  that  in,  the  period  eluring  which  the  plant  would 

continue  to  perform  Batibfactorily  the  service  to  which  it  is  adapted, 

if  allowed  to  doso,  but  subject  to  all  causes  outside  the  control  of  the 

owner,  such  as  wear  and  tear  or  accidents. 

(6)  Economic  life,  that  is,  the  period  of  physical  life  shortened  by 

causes  vjilhin  the  owner's  control,  such  as  desire  for  economy,  iniprovc- 

menl  of  service,  the  taking  out  of  plant  because  a  greater  capacity  is 

required. 

It  is  nccessarj'  to  distinguish  quite  clearly  between  these  two. 
The  physical  lif<!  affects  the  amount  to  be  put  aside  each  year  for 
renewals,  and  theTC  is  no  eompuls'on  to  n  new  before  the  conclusion 
of  the  physical  life.  The  renewals  fi  ml  thus  ensures  that  the  money 
invested  in  plant  is  always  repri'smtcd  by  the  assets,  provided  that 
none  of  it  is  voluntarily  destroyed. 

In  the  conduct  of  a  bupiness,  however,  it  is  often  desirable,  in  the 
interests  of  shareholders  and  consumers  alike,  to  take  ])lant  out  of 
commission  before  the  end  of  its  physical  life. 

In  order  that  the  owner  of  the  plant  may  be  always  in  a  jmsilion 
to  take  iMlvantage  of  developments  and  still  be  in  a  sound  imsition, 
it  is  necCHsary  to  have  a  speciid  fund  available  for  the  ])uri;oHi',  and 
Kuch  a  fund  is  referri-d  to  in  this  Paper  as  th<^  iniproven)(  nts  fund. 
As  such  a  fund  is  mceHsary  for  the  successful  conduct  and  progress 
of  the  buH,n'SB,  the  annual  contributions  are,  in  a  continuing  business, 
part  of  Ih'-  annual  charges  against  the  plant. 

The  distinction  between  the  renewals  fund  and  the  ini|)rovemi  nts 
fund  muMt  constantly  bo  home  in  rnind. 

Provininnlo  hr  Marlffor  UenetmU  and  J  mproivmenln.~'V\\r  nu-thods 

ol  ttiriving  (it  the  deduction  to  bi-  made  for  any  pliinl  which  has 

already    lK-<n    in   existenco  nome    lime   nuiy   be   divided    into   \\\\> 

vIbkiwh  :--  1/ 

(«)  Baord  on  ii  ihtiiilid  rxuminulion  of  lb"-  pl;iiit  and  an  iiubvidiial 

nHM'ii«m''nt  of  vnlucn  (or  each  item. 

(6)  BoM'd  on  (in  <Ktimat(d  lifr  which  the  various  classes  of  i)lant 

will  have  und<-r  a  given  htitudnrd  of  maintenance,  and  providing  for 

the  diminution  in  value  by  wTitinjf  off  or  setting  anlde  n  pri-.pcr  Buni  in 

r'upect  of  each  expired  yenr  (or  other  portion)  of  life. 


When  carefully  examined  there  is  really  no  sharp  diviel  ng  lino 
between  these  two  methods. 

In  the  case  of  detailed  examination  (a),  proper  weight  can  be  given 
to  condition,  but  physical  examination  alone  will  not  enable  a  proper 
deduction  to  be  made  tor  the  depreciated  state  of  the  plant.  Jn 
some  cases,  for  some  years,  the  plant  shows  no  sign  of  wear  or  decay, 
yet  obviously  some  provision  ought  to  be  made  for  the  expired  life 
during  these  years.  It  is  usual,  therefore,  and  necessary,  to  estimate 
the  first  cost,  life,  age,  and  residual  value.  If  individual  items  of 
plant  arc  dealt  with,  the  life  and  sometimes  the  age  can  only  be 
judged  very  approximately. 

If,  as  in  method  (6),  the  bulk  is  considered  instead  ot  the  individual 
items,  the  life  and  age  can  bo  estimated  with  much  greater  certanty, 
while  consideration  of  the  amount  spent  on  repairs  and  upkeeji, 
supplemented  by  inspection,  will  give  the  condition. 

The  measurement  of  the  effects  of  wear  and  tear  and  the  passage 
ot  time  is  essentially  a  financial  operation,  and  one  has  to  establish 
the  first  cost,  residual  value,  life  anl  age. 

One  cannot  neglect  capital  charges,  i.e.,  return  on  capital  and 
provision  for  depreciation  ;  y^nd  the  latter  depends  very  largely 
upon  life.  Without  estimates  of  lives  one  cannot  logically  arrive 
at  a  common  rate  for  capital  charges  for  various  classes  of  plant 
capable  of  living  for  various  periods.  It  follows,  therefore,  that  of 
necessity  estimates  of  life  must  be  made. 

Having  discussed  the  questions  of  physical  and  economic  lives, 
it  seems  advisable  to  turn  first  to  the  method  of  treating  the  pro- 
vision for  the  capital  portions  of  annual  charges  based  on  the  econo- 
mic life,  anel  afterwards  to  the  proportion  chargeable  to  renewals 
and  the  Ci'.lculation  of  the  value  of  plant  in  place,  based  on  tho 
physical  life.  | 

]\Iost  of  the  examples  in  the  Paper  which  concern  economic  life 
have  been  worked  out  on  a  biisis  of : — First  cost  £100  ;  residual 
value  13  per  cent.  ;  economic  life  19  years.  The  examples  which 
concern  physical  lite  on  a  basis  of  : — First  cost  £100  ;  residual  value 
2  per  cent.  ;  physical  life  25  years.  In  both  cases  interest  where 
taken  is  at  5  per  cent,  per  annum. 

In  eliscussing  these  principles,  the  aim  is  to  ascerta'n  as  precisely 
as  possible  the  proper  annual  charge  aga'nst  each  unit  of  plant  for 
each  year  of  its  life.  Let  the  essential  conditions  be  that  the  plant 
shall  be  charged  with  a  yearly  sum  sufficient  to  (1)  pay  for  all  ma'n- 
tenanee,  (2)  pay  all  operating  expenses,  (3)  at  the  end  of  tho  physical 
life  renew  the  capital  outlay  on  it,  (4)  provide  sufficient  mon^y  to 
enable  the  company  to  take  out  of  commission,  when  desirable, 
plant  which  still  has  some  years  of  life  left  in  it,  (5)  pay  the  company 
an  agreed  return  on  the  money  invested,  say  5  per  cent,  per  annum, 
(6)  let  it  be  also  assumed  that  the  capital  is  £100  and  that  it  and  tho 
plant  elo  not  increase  during  the  whole  time. 

The  problem  then  is  to  find  how  much  should  the  plant  contribute 
each  year  : — 

1.  Maintenance. — For  the  munieiit  this  eluuge  it,  assumed  to  remain 
constant  and  can  therefore  be  ncgUcteil. 

2.  Operating. — Tliis  is  assumed  to  remain  constant  and  ciui  also  be 
ncglcctctl. 

3-4.  Renewals  and  improvemenls. — These  involve  the  question  of  life 

and  residual  value.     Assume  the  economic  life  is  agreed  at  19  years 

and  that  the  residual  value  at  the  end  of  the  life  is  13  per  cent,  of  the 

lir.st  cost  after  paying  lor  cost  of  recovery. 

SS.  lirliirn  VII  niiiital. — This  needs  no  discussion. 

0.  Fixid  nijillid  inid  plant. — This  is  assumed  so  that  a  steady  base 

may  be  t:ilicn  (Kronghout. 

It  must  also  be  laid  (!own  whit  is  to  be  done  with  the  money 
received  each  year  in  advance  for  renewa's  and  improvements,  it 
cannot  rema'n  idle  nor  can  it  be  invested  in  the  business  because  by 
((>)  the  aiuoiMil  of  capital  is  fixed  ;  it  must  therefore  bo  used  to  repay 
t  be  ca])ital  griidmilly,  or  be  lent  at  say  r,  ]wi-  cent .  outside  the  business. 

Since  the  matter' can  be  triatcd  in  dillVrcnt  ways,  it  is  necessary 
to  consider  what  tests  shall  be  nqnind  of  the  various  methods. 
There  arc  two  :  (1)  the  total  cost  of  all  the  annual  charges  for  the 
economic  life  of  the  plant  shaM  not  exceed  the  real  cost ;  and 
(2)  the  incidence  of  tho  annua!  charges  shall  not  be  such  as  to  cause 
anomalies  in  the  conduel  of  the  business  in  different  years  or  periods 
unless  such  incidence  is  due  to  some  plant  coiulilion. 

The  simplest  way  to  assi  ss  the  whole  lrans.iclion  is  to  lake  the 
jircscnt  value  of  all  imyminls.  and  usiig  the  assnnv  d  rate  of  interest 
-  f)  per  cent,  per  annum  it  is  found,  apart  from  any  j-articular 
nnthoil,  that  what  is  ri'c(uired  is:   - 

Till'  present  value  of  lil  ainiual  pajmentsof  £5  each 
i,-  t        for  return  on  capital  of  £100-5  ■:12()85.32        =    £(i0-43 
c**     The  present  value  ol  £87  rc()uired  10  years  hence 

=•87     0:t!l.')73  -       '-^ii'-i 


THE  ELECTRICIAN,  JANUARY  12,  1917. 


476 


This  present  value,  £94-86,  is  tlim  tlie  total  cost,  independent  of 
Jiny  method,  to  be  used  in  the  iirst  test  of  any  method. 

There  arc  various  methods  of  tieating  the  provision  for  deprecia- 
tion, but  substantially  they  reduce  to  the  following  :  — 

1.  Maintenance  Method,  wherein  no  regular  sum  is  put  aside,  the 
l>lant  being  maintained  and  renewed  out  of  revenue  exiicnditurc. 

2.  Reducing  Balance  Method,  wherein  a  uniform  percentage  is  de- 
ducted each  year  off  the  reduced  capital  cost. 

3.  Straight  Line  Method,  wherein  the  annual  charge  is  the  ratio  of 
one  year  to  the  total  time  or  life. 

4.*Sinking  fund,  or  Annuity  Method,  wherein  value  is  given  to  the 
interest  the  fund  will  earn  until  it  is  wanted. 

1.  The  Maintenance  Method  affords  no  means  of  calculation,  it 
is  bound  to  be  irre^gular,  and  since  no  charge  can  be  made  until  a 
renewal  actually  takes  place,  the  method  is  always  in  arrear  unles.s 
:;nd  until  a  complete  renewal  is  affected. 

2.  The  Reducing  Balance  Method  is  very  frequently  employed  to 
ascertain  the  amount  to  be  allocated  for  depreciation  at  the  end  of  a 
year.  It  will  be  necessary  to  apply  a  rate  of  1018  per  cent,  per 
.annum  to  the  reduced  balance  to  extinguish  the  £87  during  the  life, 
and  the  costs  for  return  and  depreciation  are  shown  in  Fig.  1. 

This  niethod  results  in  a  relatively  heavy  charge  in  the  early  yea^  s 
and  a  very  light  one  in  the  last  ye  ars.  The  present  value  of  the  who'e 
series  of  pajments  is  £94-86,  and  so  this  method  satisfies  the  ehecls 
as  to  total  cost  ;   there  only  remains  the  cheek  on  incidence. 

3.  The  Straight  Line  Method  has  been  strongly  advocated  and 
requires  extended  consideration. 

Assum'ng  the  same  case  as  before,  £87  is  requii-cd  in  19  years  for 
renewal  of  plant  or  redemption  of  capita!. 


If  the  straight-line  law  is  followed,  but  instead  of  accumulating  a 
fund  the  capital  is  partly  repaid  each  year,  the  present  value  is  seen 
to  be  correct  at  £94-86  and  there  remains  the  question  of  inciden:c. 
Fig.  4  shows  this. 

4.  Annuity  Method.  Fig.  5  shows  the  same  case  treated  as  mi 
annuity,  by  which  each  year  a  part  of  the  capital  is  repaid  and  a 
return  is  paid  on  the  capital  outstanding. 

Here  the  total  annual  charge  is  uniform  at  £7-85  per  annum,  made 
up  of  the  deereas  ng  return  component  and  an  increasing  deprecia- 
tion compcnent.  At  the  end  of  the  life  all  the  capital  has  been  re- 
paid, except  £13  which  will  be  founel  by  the  sa'e  of  the  plant.  The 
plant  (or  consumer)  gets  the  benefit  of  interest,  because  as  capital  is 
repaid  the  return  thereon  ceases.  The  present  value  of  the  series  of 
payments  is  £94-86. 

4.  Sinking  Fund  Metliod.  Fig.  6  shows  the  case  treatcel  by  ;i 
sinking  funel  ;  in  this  instance  the  capital  reniains  fixed  at  £100  and  a 
fund  is  built  up  giadually  against  the  end  of  life,  at  which  time,  and 
not  until  then,  the  money  will  be  required  either  (o  repay  the  capital 
or  to  replace  the  plant. 

Here  the  total  annual  charge  is  uniform  at  £7-85  per  annum,  made 
up  of  uniform  charges  each  year  both  for  return  anel  for  depjec'a- 
t'on.     The  present  value  of  the  series  of  payments  is  £94-86. 

The  depreciation  fund  is  not  required  until  the  end  of  the  life. 
and,  of  course,  earns  interest  in  the  meanwhile  ;  this  interest  is 
tamed  by  the  money  contributed  by  the  plant  (or  person)  and  must 
fomehow  be  credited  to  its  source.  In  this  instance  the  interest  is 
added  to  the  fund  and  because  of  that  addit'on  the  annual  charges 
are  reduced. 
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Fig.  1. — Annual  C'haroe.s'. 
REDrcrxo  B.alance  Method. 
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Fig.   3. — Annual  Chabges.     Straight 
liiNE   Method   in  Practioe. 


The  straight  line  method,  as  usually  posed,  is  simplicity  itself. 
Fig.  2.  £87  is  to  be  found  in  19  ye.irs  ;  therefore,  all  that  is  required 
is  £4-58  per  annum,  for  depreciation  and,  with  £5  for  return,  the  total 
charges  for  these  two  heads  are  £9-58  per  annum.  This  does 
not,  however,  pass  the  test  of  total  cost;  the  present  value  of  19 
annual  payments  of  £9-58  each  at  5  per  cent,  is  £115-77  insteael 
of  £94-86,  an  excess  of  £20-91.  If  £4-58  be  set  aside  annually, 
there  will  of  course  be  £87  accumulatcel  at  the  end  of  the  19  years  ; 
but  since  it  is  not  prudent  to  leave  money  ielle,  it  is  plain  that 
interest  ought  to  be,  and  will  be,  earned  by  the  money  so  set  aside 
annua'ly. 

If  5  per  edit,  interest  is  addeel  to  the  growing  fund  there  will  be 
at  the  end  of  the  10  years  £139-84,  fo  the  yearly  payments  must  be 
reduced  below  £4-58  per  annum  until  the  amount  is  just  sufficient  to 
accumulate  only  the  £87  required,  a.nd  this  needs  a  yearly  payment 
of  £2-85  for  the  19  years. 

If  the  earned  interest  be  not  addeel  to  the  fund  but  credited  (o  the 
general  revenue  account,  as  js  generally  the  practice  of  those  who 
upho'd  the  straight-line  nu-thod,  the  effect  is  that  the  revenue  i,s 
increa.se el  thereby,  with  the  result  that  a  higher  re-turn  on  the  capital 
is  obtained,  the  interest  earneel  by  the  ekpreciation  fund  not  being 
re^quired  for  the  plant.  Hut  this  is  a  violation  of  the  hyjothesis, 
because  a  atateel  return  on  capital  was  to  he  earned,  no  more  and 
no  less. 

This  case  is  shown  in  Fig.  3.  Here,  again,  the  present  value  of 
a'l  the  paym.'^nts  extr.a'-ted  for  the  plant  is  too  great,  beng  £115-77. 
j^Test'nj  the  a'-gument  as  a'ready  suggested  in  the'  light  of  the 
jayment  a  consunv-r  is  to  make,  it  is  at  once  seen  that  if  he  pays 
the  £9-58  each  ye-ar,  then,  inler  the  guise  of  annual  charges,  he  is 
paying  such  a  sum  as  will  in  fact  imivide  the  cnmi  any  with  a  higher 
return  than  aMowed  for  by  tin-  hyiiothesis. 


Tabulating  the  present  values  of  the  whole  tra-natinn  by  the 
various  methods,  we  have  : — 
Present  Yalue  of  the  Annual  Charr/es  for  19  Years  b;/  the  Various  Methods. 


Method. 


Real  requirements 

Reducing  balance 

Straight  line  as  frequently  posed 

Straight  line  in  practice    

Straight  line  if  jn-Dportion  of  capitalis repaid 

each  year     

Annuity  

Sin  king  fund   


Annual 
charges. 

Present 
value . 

£ 

15-18"to2-in 
9-58 
9-58 

£ 

94-8r. 

04-80 
115-77 
115-77 

9-58  to  5-46 

7-85 
7-85 

94-86 
04-8ti 
94-80 

Now  it  is  obvious  that  each  method  produces  exa-;tly  the  required 
present  value,  except  that  which  takes  up  the  position  that  interest 
will  not  be  earned  on  the  money  received  each  year  and  in  adv.Tuce 
of  being  reeiuired,  or  while  admitting  that  interest  will  be  earned 
doe's  not  credit  it  to  its  source. 

The  reducing  balance  methoel  is  seen  to  be  one  of  convenience  and 
not  of  fact,  because  if  it  were  really  correct  that  the  .annual  charges 
vary  in  such  a  marked  fashion,  "then  either  there  must  be  sonu- 
counterbalancing  increasing  tost,  or  the  charge  would  require  to  be 
a  reducing  one. 

There  is  no  such  reducing  charge  in  practice  ;  eonsequeiilly,  if  the 
stciwly  charge  to  the  consumer  is  suflieient  to  give  a  return  of  5  per 
cent,  in  the  first  year,  then  (he  same  charge  will  give  15-S  per  cent. 
return  in  the  sixth  year,  39-3  jier  cent,  in  the  12th  year,  and  94-8  per 
cent,  in  the  lOth  year. 
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The  same  reasoning  njipliCs  to  the  metliod  shown  in  Fig.  4  ;  in 
ordinary  practice  there  is  no  such  reducing  charge,  except  in  book- 
keeping, and  that  has  its  foundation  in  convenience  or  prudence 
and  not  in  the  actual  requirements  of  the  plant. 

On  the  other  hand,  both  the  annuity  and  sinking  fund  methods 
are  correct  in  amount,  satisfy  all  real  requirements  demanded  by 
the  plant,  and  being  unifonn,  can  be  easily  handled. 

In  practice  it  is  not  usual  to  repay  the  capital  fractionally  each 
year  ;  the  money  set  aside  for  depreeiat:'on  is  generally  accumulated 
until  wanted,  and  the  sinking  fund  method  satisfies  all  eondition.s  of 
the  problem  so  far. 

Value  of  Plant  in  Place  at  any  Time. — The  engineer  controlling  a 
system  must  be  able  not  only  to  know  the  annual  charges  on  each 
kind  of  plant,  but  also  to  estimate  the  value  rem.T'ning  in  the  plmt 
at  any  time. 

In  considering  extensions  of  plant,  or  the  adoption  of  improved 
pl.int,  it  frequently  happens  that  the  question  arises  whether  it  is 
pconomical  to  take  out  certain  plant  still  performing  satisfactorily  the 
service  it  is  adapted  to.  and  replace  it  by  new  plant  of  a  more 
economical  nature.  If  the  existing  plant  is  taken  out,  there  will  be 
a  wastage  of  its  then  value  in  place,  plus  the  cost  of  taking  it  out 
and  less  the  amount  received  for  the  recovered  niaterials,  the  net 
result  of  this  being  a  present  loss  when  the  change  is  mide. 

Aganst  this  loss  there  is  to  be  set  any  economy  in  annual  charges 
that  may  be  gained  by  the  new  plant  during  the  period  which  would 
have  remained  of  the  displaced  plant's  life.  Further,  since  the 
wastage  must  be  incurred  when  the  change  is  made,  while  the  pro- 
spective savings  arc  in  the  future,  the  two  sums  m.ust  be  brought 
to  a  common  time  for  comparison  ;  in  fact,  the  problem  is  to  find 
out  if  it  is  worth  while  to  incur  a  present  loss  to  achieve  a  future  gain. 


If  the  second  owner  transfers  to  a-  third  owner  at  the  end  of  the 
16th  year,  on  the  same  basis,  he  will  then  sell  for  £80-39  less  £28-97 
=£51-42. 

The  thud  owner's  conditions  will  then  be  :  Capital  £51-42,  re- 
maining life  9  years,  residual  value  £2,  other  conditions  as  before, 
and  the  financial  result  is  shown  in  the  table. 

If  the  third  owner  transfers  io  a  fourth  at  the  end  of  the  24th  j'car, 
on  the  same  basis,  he  will  sell  for  £51-42  less  £42-8=£8-62. 

This  last  owner's  conditions  will  then  be  :  Capital  £8-62,  remaining 
life  1  year,  residual  value  £2,  other  conditions  as  before.  He  finds 
£2  from  sale  of  materials  and  £6-62  from  his  renewals  fund  and  thus 
gets  back  the  money  he  had  invested. 

It  is  true  that  the  portion  of  the  annual  charge  allocated  in  this 
example  to  renewals  beconxes  larger  each  year  ;  but  that  is  only  one 
part  of  the  transaction  and  the  increase  is  exactly  counterbalanced 
by  the  reduction  of  the  charge  in  respect  of  return  on  capital,  in 
this  case.  It  will  be  observed  that  ca"h  successive  owner  has  taken 
over  the  plant  at  what  it  would  have  stood  at  had  part  ot  the  capital 
lieen  paVl  back  each  year  on  the  annuity  n\ethod. 

Thus  each  .successive  owner  has  had  the  same  plant,  the  same 
annual  charge,  and  has  got  ba?k  all  his  capital  at  the  end  of  his  term. 

Of  cour.se  if  the  renewa's  fund  is  not  credited  with  the  same  rate 
of  interest  as  the  return  on  capital,  the  strict  equality  will  not  hold 
good,  but  the  only  reason  for  accepting  a  less  rate  than  the  plant 
earns  is  to  obtain  a  greater  security  for  the  fund  than  for  the  main 
investment,  and  this  course  is  based  on  prudence  rather  than  on 
equity. 

The  authors  next  contrast  what  happens  under  the  straight  line 
law,  the  annual  rental  remaining  constant  at  the  amount  fixed  by 
the  first  year's  annual  charge,  and  show  that  each  successive  owner 
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Fin.  4. — AvjJUAi,  CnAROBS.     Straioiit  Limk 
METiion.  .  Pakt  op  Capitai,  ukpaid  each  Ykar. 
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Vu:.  rt. — Aknttat,  Chahoks. 

AN'XtTITY   MkTIIOD. 
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Fin.  fi. — ANNt'Ai.  Chaeot:?. 
iSiN'Kixo  Fund  Method. 


I'nlcKH  the  new  plant  will  thus  i:fty  for  the  wastage,  or  unless  there 
are  compelling  rcnsonB  which  require  the  change  irrespective  of 
e<onomy,  the  cliu'ige  hIojUI  not  be  made. 

The  solution  largfdy  dt-pc-nds  u]  on  what  is  the  value  of  the  plant 
in  pluce,  Htili  fK^rforming  its  service  satisfactorily  and  capable  of 
continuing  to  do  fo  for  some  time  longer,  and  the  engineer  must  be 
iible  to  estimate  this  value  by  soni"  logical  process. 

W  the  first  cost  and  the  annual  charges  have  been  rightly  estimated, 
the  diminution  in  value  is  the  amount  which  should  be  in  the  r('- 
ik-wuIh  fund,  for  that  was  the  very  purpose  of  the  fund.  That  is, 
Ihe  lirst  cost  less  the  amount  which  should  be  in  the  fund  is  the 
mi-aiiuro  of  the  remaining  value  ;  or  it  may  be  stated  I  ha  I  the  re- 
maining value  in  the  plant  ]>Iuh  the  amount  which  should  be  in  the 
renewals  fiwirl  is  always  r-quiil  to  the  first  cost. 

One  easy  wiiy  to  lest  the  equity  of  the  value  in  place  produci-d  by 
the  alleriiulive  m'-llio<l«  UHPfl  in  Irealing  depreciation  is  lo  examiui- 
hiiw  ca'-h  would  nsull  if  an  undertaking  jiasscd  siK-eeKsively  to 
wvcral  owners,  on  tlie  ban's  of  llie  remaining  value  being  the-  first 
com  less  the  nmoiilil  which  should  he  in  the  renewnJH  fund. 

In  this  fMi',  !ii  alremly  shown,  Ihe  fife  (oneerned  is  not  the 
rronnnue  life  but  llie  |iliyHicul  life,  so  that  in  ealeulnting  (he  following 
taliJi-H  We  muil  lake  the  phyHical  life  of  25  years  nlid  the  residunl 
value,  at  the  en.j  of  life,  of  fi. 

AHMiline  llie  nrininal  owner  (whow  (ojidillons  an-  set  out  n  a  Table 
in  the  original  I'lip -r,  .1  |M-r  .  c-nl.  snking  fuiul).  In  wlioni  Ihe  user  of 
the  plant  pay  £"<l.'>  per  uimum,  sells  at  (he  en<l  of  the  (•'ghlji  vtar 
on  tfie  biiM  s  ol  tliri  ImI.I.  .  He  will  then  Hell  for  £100  less  £11)01  "(tli" 
(imount  in  the  fund)     !.tO-:)(t. 

Thin  second  owners  londilioiiH  will  then  ho:  Capital  £SO-.W,  re- 
maining life  17  yearn,  resdunl  valui-  £2,  other  rniidilirinx  us  liefore, 
anil  llie  lii'ile  showH  (hem-  lignres  fur  (he  nex(  H  years,     r^rlf^ir  PW 


hiis  had  the  same  plant  and  has  got  hack  all  the  capital  invested, 
but  each  successive  owner  has  received  a  higher  percentage  return 
on  the  ca;)ital  invested  than  any  of  the  previous  owners. 

It  may  be  argued  that  the  amount  of  prolit  an  owner  can  make 
has  nothing  to  do  with  the  value  of  the  plant,  and  this  is  true.  In 
the  above  cases  the  relative  pi-olits  under  the  same  conditions  have 
merely  been  used  to  test  whether  the  jirice  at  which  the  plant  is 
valued  seems  a  fair  one  or  not. 

When  one  finds  that  on  one  hand,  when  interest  is  brought  intu 
the  transaction,  there  is  absoluteequalily  as  between  various  yearn  or 
various  owners,  and  on  the  other  hand,  when  interest  is  not  brought 
in,  the  successive  year  or  successive  owner  is  always  progressively 
favoured,  one  has  good  ground  for  Ihe  conclusion  that  all  is  not  right 
with  Ihe  method  of  v.'lii.it  ion  wliirh  iifgjiils  interest  on  (hereiiewa's 
fund  pa\m"nts. 

{T<,h-mm-lmld) 


Illuminating  the  Statue  (A  Liberty.  .\ii  instanco  of  tlic 
recent  (lcv(-l(ipiuent  of  ■  .-^peitacuhir  lighting"  in  the  Uniteil 
Stales  is  alloi-ded  by  (lie  iiluniinutioii  by  i-oiu-ealed  laniiis  of 
tliu  iininen.Me  Stnlile  of  Liberty  in  New  York  Harbour; 
]25,0(J(le.p,  are  alh.lted  for  the  I'niniose,  und  the  expense  has 

1 n  defrayed  by  public  siib.seriplii.n.     riesident  Wil.son  iiiul 

other  State  ollieials  were  present  at  I  In-  oi>cning  ceremony. 
The  illiiniiiiation  will  doubtless  make  the  Statue  an  even  nioro 
proniiiient  iilijei-t  liy  night  tiiiui  by  day. 
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CORRESPONDENCE. 


A  DKCBIAL  ]\I(:)NFA'  8YSTRi[. 

TO  THE  EDITORS  Ol'"  THE  EI-EfTRIflAN. 

The  aiticlo  published  in  your  issue  of  the  29th  ult.  ilhistrates 
one  method  of  achieving  the  reform  of  our  present  unwieldy 
system  of  coinage.  Mr.  Parsons  rightly  lays  stress  on  the  im- 
portance of  retaining  as  much  of  our  existing  s}  stem  as  is  com- 
patible with  its  rearrangement  on  a  decimal  basis. 

The  following  general  observations,  which  have  been  pre- 
pared by  the  Committee  of  the  Manchester  and  District 
Decimal  A.ssociation,  may  serve  to  focus  attention  on  the  chief 
jtiiints  which  deserve  consideration  : — 

The  British  Empire  .stands  alone  amongst  the  nations  of  the 
wiirld — excluding  oidy  Siamaiul  Persia — in  her  neglect  to  adopt 
11  decimal  .sy.stem  of  coinage.  It  should  also  be  borne  in  mind 
t  hat  the  British  Empire  is  not  united  in  her  isolation,  as  Canada 
nsd  Ceylon,  for  in,stance,  have  already  adopted  decimal  coinage, 
and  both  Australia  and  New  Zealand  are  now  contemplating  a 
similar  .step. 

That  it  wotdd  be  to  our  advantage  to  adopt  a  decimal  system 
of  coinage  must  be  apparent  from  the  fundamental  fact  that 
all  our  financial  transactions  involving  such  everyday  ques- 
tions as  rates  of  interest,  dividends,  discounts,  commissions, 
&c.,  are  ba.sed  on  a  rate  per  cent. — i.e.,  per  100 — and  not  per  20 
or  per  240. 

Our  present  system  could  he  re-arranged  on  a  decimal  basis 
without  altering  the  existing  values  of  our  gold  and  principal  silver 
coins.  For  instance,  we  could  adopt  our  present  florin  as  the 
standard  coin,  and  divide  it  into  100  cents  (in.stead  of  96 
fartliingsj.     

The  sovereign  and  the  half-sovereign  would  be  retained,  and 
the  full  set  of  coins  would  be  as  shown  in  the  following  table  :— 


Coin. 


Valnc  in 
lirc.^r  nt  currency. 


Cash  entry 
(two  column.^  onlv 


Florins.  I     Cents. 


11      (  Sovereij^i Snvercijjn 

■  i^ Half-sovei-c-ign i  Half-sovereign 


f  Florin Kloiiii 

Silrer.-  Shilling     |  Wiillins 

^Quaitcr    I  Sixiiencf 


'^""^^'  (_      .'-.cents I  1-2  pone 


[■     4  cents [  ()-0(l  pniec 

Bn«i7(  -       2  cents j  ()4S  iii-nei' 

y      1  cent 0-2-(- pence 


The  5  cent  piece  (say,  l^d.)  would  be  available  for  such 
■"  pennyworths  "  as  could  not  bo  supplied  for  the  new  4  cent, 
jiiece  (say.  Id.).  An  example  of  the  utility  of  this  5  cent  piece 
is  provided  by  the  recent  situation  when  newspapers  were 
advanced  from  Id.  to  IJd.  If  the  5  cent  coin  had  been  avail- 
.iliie  this  jirice  revision  might  have  resulted  in  a  20  per  cent. 
instead  of  a  .'jO  per  cent,  advance. 

Ilitlierto  tlie  cjiief  aigument  against  the  iid(i|itiiin  of  the  above 
syutem  has  been  that  I  lie  \aliu's  of  our  present  broiiu^  coins 
would  be  (ie|)re(iiitfd  by  I  ])('r  cent.,  since  tiiere  would  be  100 
cents  instead  of  9(1  farthings  in  the  florin  ;  but  in  these  days, 
with  our  normal  conce])tion  of  values  ,so  violently  disturbed  by 
t  he  war,  it  surely  cannot  be  argued  that  a  i  per  cent,  reduction 
in  the  ))urchasing  ])o\vcr  iif  tlie  i)enny  is  a  sufficiently  ]iiiwerf\il 
consideration  to  di'I)ar  us  from  enjoying  the  benefits  of  decimal 
ccinage. 

Tlie  pri'sent  pci  iod  of  widely  lluctuating  values  is  obviou.sly  a 
most  o|)])ortuni'  time  \uv  icvising  our  coinage  .system,  and  we  are 
lurther  jielped  by  the  circumstance  that  millions  of  our  peo])le 
iirr  now  gaining  practical  first-hand  experience  in  the  use  of  the 
ih'cinud  ,sy,st<'ms  of  coinage  ein)iloyed  by  our  Allies, 

Alternate  ])ro]n.'Sals,  by  which  our  ])resent.  ])enny  Would  be 
ri'luiiicd  lis  the  standard  coin,  involving  the  introduction  of 
new  coins  represent  ill);  decimal   iiuilliples  of  the  penny,  have 


bean  advocali'd  fmni  lime  to  time,  bill  hitherto  with  little 
success,  probably  beeausi>  under  any  sucli  scheme  the  £  .sterlino- 
could  not  .survive. 

It  will  be  noted  that  under  the  association's  proposals,  all 
the  objects  desired  by  your  contributor  are  attained,  and  a 
further  advantage  is  secured  in  that  the  €  sterling  is  retained 
as  an  integral  part  of  our  coinage  system. 

Harry  Allcock,  M.I.E.E., 

Manchester,  Jan.  2.  Hon.  Secretary  and  Treasurer, 

Manchester  and  District  Decimal  Association. 


TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

Mr.  Par.sons'  article  on  the  above  is  timely.  May  we  hops 
that  the  time  is  not  far  distant  when  we  will  adopt  a  modern 
.system  of  coinage,  and  thereby  remove  part  of  the  reiiroacii 
that  we  lag  behind  other  nations  in  many  essential  things. 
May  I  add  a  slight  correction  to  Mr.  Parsons"  table  of  equiva- 
lents ?  He  gives  8  cents  as  equivalent  to  Id.  Unfortunately. 
8  cents  is  slightly  less  than  Id.,  and  we  may  be  quite  certain 
that  railways,  the  Post  Office,  trams,  newspapers,  &c.,  would 
not  take  a  reduction  in  their  gross  takings,  nor  would  it  b» 
rea.sonable  to  ask  them  to  do  so.  Traders  would  ask  the  next 
higher  coin,  whether  the  florin  or  the  shilling  was  used  as  the 
unit. 

The  following  table  .shows  the  effect  on  the  purchaser  under 
the  two  .sy.stems,  namely,  the  shilling  and  the  florin  : — • 

Shilling  equivalent  Florin  equivalent 

Id 9  cents.  80  p.c.  increase      ...       .'5  cents,  200  p.c.  increase. 

2(1 17     „      20p.c.        ,,  ...       n     .,  SOp.c.      „ 

3(1 25 n     .,  40  p.c.      „ 

4(1 .34     ..       20  p.c 17     .,  20  p.c.       „ 

5(1 42     .,       OSp.e 21     ..  0-8p.c.       „ 

(id r,0     .,  ...  2.-,     ..  ■ „    - 

7d .w    „     1-0  p.c.       .,        ...    :!o    ,,        ;!0  i).c.     „ 

The  differences  after  this  are  not  important.  The  table 
shows,  however,  that  the  shilling  equivalent  has  an  immens(* 
advantage  for  ease  in  conversation,  as-the  equivalents  are  much 
nearer  than  with  the  florin  unit.  Over  a  shilling,  the  benefit 
of  the  shilling  unit  for  the  ordinary  user  is  still  more  ]n'o- 
nounced,  as  people  are  already  accustomed  to  the  shilling  as  a 
unit  for  sums  up  to  £.5. 

The  sovereign  is  about  tlie  worst  ]iossible  unit  for  foreign 
trade,  being  totally  unlike  the  unit  used  in  any  country  outside 
the  Enijiire,  and  it  is  about  the  mean  of  the  units  u.sed  in 
Europe,  .so  that  it  would  be  (juite  as  good  as  the  florin,  and 
possibly  better.  At  any  nite.  in  tiii5  respect  there  would  ]<f 
little  to  choo.se  between  tlieiii. 

Tfnemoiifh.  .Ian.  I.  C.  TiTnxni'i.i.. 


TJ    THE    EDITORS    OF   THE    ELECTRICIAN'. 

I  \Tas  very  interested,  as  I  am  sure  all  draughtsmen  who  have 
occasion  to  do  estimating  woidd  be,  in  reading  the  article  by 
your  correspondent,  Mr.  G.  0.  Parsons,  on  :  "  A  Decimal  Money 
"Sy.stem."  I  cannot  agree  with  his  .statement  "  In  such  cir- 
cumstances it  is  farly  obvious  that  for  us  there  are  only  two 
po.ssible  units.  These  are  a  coin  of  the  value  of  lOd.,  which  we 
might  call  a  frank,  after  the  French  franc,  and  the  luvseni 
shilling."'  To  mv  mind  there  is  a  much  more  obvious  unit 
and  tliat  is  a  coin  ef|iial  to  the  value  of  2^1..  H)  of  these  luiit.i 
ei|iial  a  ,^11111  slight l\-  larger  than  2  shillings  and  100  of  them 
e(|ual  .-I  sum  larger  tlian  £1  and  only  .slightly  smaller  than  I 
guinea.  Also  one-tenth  (d'  this  unit  exactly  (npials  one  far- 
thing. This  unit  Wiuld  exactly  correspond  to  the  AmiM-iean 
nickel  or  .')  cent  piece,  which  has  proved  to  be  of  great  practical 
value  in  business.  The  sy.stem  pro])osed  by  your  correspoiident 
contains  a  coin  equal  to  half  a  farthing.  A  consensus  of  o])inioM 
will  ])robablv  regard  this  as  too  small. 

Newcastle-uixm-Tvne,  Dec.  30.  W.  HooERS. 

AUDION  OR  PLIOTRON  ? 

To    THE    EDITOI'.S   OF   THE    EI.ECTUICtA.N. 

R.'fevrliig  lo  Mr.  \V.  C.  White's  article  on  the  Pliotron  o.^-il- 
lator  in  ■■  The  Klecl  rici;iii  '"  of  December  8th.  jL-ige  .Ti",  I  (h-sirr 
(o  L'ive  mv  reason-;  for  the  use.  in  in\   arliele  of  December  I.  of 
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the  well-kuowu  term  "■  Autlion,"  fallowing  Dr.  Eccles'  inspira- 
tion to  designate  any  vacuum  tube  comprising  a  plate,  a  grid 
and  a  filament. 

Dr.  de  Forest  was  tlie  first  to  present  a  tube  of  tliis  descrip- 
tion, and  I  believe  it  is  just  to  retain  the  name  which  ho  gave 
to  it. 

It  Ls  true  that  from  the  patent  ]inint  of  view  the  following 
o))serv  ations  can  be  made  : — 

J.  Neither  Dr.  de  Forest  nor  Messrs.  von  Lieben  and  Reisz 
contem])lated  the  use  of  the  very  high  vacuum  proposed  by 
recent  inventors.  On  the  contrary,  the  imperfect  vacuum 
corresponding  to  the  presence  in  the  tube  of  a  more  or  less 
attenuated  gas  or  vapour  appeared  to  them  to  be  indispensable 
to  the  operation  of  their  a])paratus.  It  is  known  to-day  that 
perfect  operation  could  e\en  be  obtained  in  a  theoretically 
perfect  vacuum.  In  other  words,  in  addition  to  the  ionisa- 
tion  of  an  attenuated  gas  or  \  apour  described  by  von  Lieben 
and  Reisz  it  i.s  po.3siblc  to  consider  the  phenomena  from  the 
point  of  view  of  the  direct  emission  of  electrons  in  a  perfect 
vacuum. 

2.  Dr.  de  Forest  doe.s  not  appear  to  have  immediateh-  con- 
template<l  the  use  of  the  audion  as  an  amplifier,  and  the  audion 
regarded  uniquely  as  a  detector  might  be  considered  as  a  mere 
combination  of  the  Fleming  valve  and  the  Zehnder  detector. 

We  should  not  forget,  however,  that  Dr.  de  Forest  was  the 
first  to  ])resent  a  tube  with  the  three  electrodes,  plate,  grid 
an<l  filament,  and  that  these  three  elements  are  of  capital  im- 
portance from  the  jxiint  of  view  of  tin'  o|)eration  of  the  tube. 

]'ari.s,  Dec.  £8.  M.  Latour. 

"  A  UNIVERSAL  RESISTANCE  STANDARDISINCJ 
BRIDGE." 

TO  THE  RIJITORS  OF  THE  ELE(TRICI.\N. 

fJwing  to  m\-  having  cjianged  the  notation,  1  find  tliat  in  the 
proof  of  the  working  fornmla  for  the  Universal  Standardising 
Hridge  (Thk  Ei.ectriciax,  December  29th,  p.  H7),  the  letters 
/  and  ;//  and  /'  and  m'  have  been  interchanged.  The  final 
formula  should  read  : — 


^;^'_  .      ^;^     /Z^-Hi.     V—m'\X 
R    ~     ^    p    +V    ;;    ~~]7~)2R: 


wliicli  liarmoni.se.s  with  tlie  later  formula  (p  441)  for  the  bridge 
with  unerjual  ratios.     Also,  in  diagram  No.  G,  /  and  m,  V  and 
■ni'  .should  be  interdianged,  a.s  the  commutator  interchange  the 
connections  between  the  potential  contacts  and  the  ratios 
London,  Jan.  (i.  Charli;;;  V.  I)kv;;i)ai,e. 


RUPTURING  CAPACITIES  OF  OIL  CIRCUIT-BREAKERS.* 

I!V    STtlllK.N    y.    UAVIS. 

The  object  of  this  Paper  is  to  Buggest  the  proper  b.iais  for  tlie 
giian'.ntecH  to  he  miido  by  manufjvetijrerH  of  oil  circuit- breakers  or 
KvilcliiK  to  in-ible  the  proKpei^tivc  UHcr  to  determine  the  .suitability 
of  Ih"-  bri'jikir  lo  the  j)ro|:  oh 'd  w-rvicc  conditionH.  1'his  guiirr.nteo 
Khoiild  lir-  !■,  ."pcci/ic  Htiitenunt  of  wlmt  the  oil  Hwitch  ci.n  do,  and 
HhoiiM  pnfcrjibly  be  free  from  any  nasumptionH  as  (o  re.,".rt!inoo  in 
eirouil,  gcncmtor  (•hj'n>,''(or;MtieH,  uhc  of  reluys  or  h  mi'iir  finturcs. 

Oil  eirciii|.brc,ik(TH  for  large  power  HVHtemB  irtiiBt  bi-  miiliiblc  for 
the  MTvicf  1  111  y  ari'  lo  jifrforin.,  tl.cir  current -trTry.'n!;  parlH  ji-uHt  bo 
iiinple.  thi-lr  iiimi|..|;„n  ^^ood  and  Ihey  ipuhI  be  (•(•"piibli-  of  ruptiirng 
any  amount  of  ruir.rit  Ibey  may  be  citllcd  ujoii  lo  open.  Such 
brcakiTH  Hhoii'd  not  only  cl.i.r  the  circuit,  but  mIu.uM  be  imm-diatelv 
r.'oiXT(itiv.-  williout  the  wi:vmXy  of  inH|icnt;cii,  adjUHlm-nt,  or  iv- 
j.air.  alllioiigh  inMjicction  Ih  adviHablo  r.t  the  (ind,  Biiilable  onror- 
liinily.  '  ' 

Tb<-  term  "  ull^mat*'  nipturin(<  er.pn  ity,"  ch  UBiiidly  em)loyc(l  by 
Am-TMi'.-i  Mwit.liK.-.,r  iriuniifa-tiir.TH.  really  m'vmH  tiK-'nwximum  hzc 
of  HyHt<'m  on  wbirb  a  br  i.'tcr  roiild  be  nvfoly  UHfd. 

It  IwiM  b.-.n  H!;„<lard  pre.  ticM,  to  iHnini')  that  the  brei-.k^r  in  con- 
ne  t.d  dire.tly  to  the'biiwH,  end  mr.y  hn.vo  to  o|xn  my  amount  of 
nir.-.-n'  tl.:.t  can  be  p.eiv.d  from  that,  biiH  in  cr.H ;  ,■,  Bhort  cirouit  of 
negbgible  imiMylnnee  otuph  jimt  beyond  t  lie  br.  aker.  f n  moBt  caH.-H 
il  H  the  renelanee  of  the  eireiiit  nvlher  tliau  the  reH:Hlunee  that  limitH 

•  Alntmcl  ofn  I'/ip-r  n  n.l  iKfon-  (!».  American  Indtllule  of  KlPctrirnl 
Knginci-rx. 


the  current  flow  at  times  of  sho^'t  ch-cuit.  For  cable  systems  or 
high-tension  transmission  circuits,  the  capacitance  has  to  be  con- 
sidered. All  of  the  generators  and  other  synchronous  apparatus 
connected  to  the 'bus  will  tend  to  feed  into  the  short  circuit  whatever 
current  they  can  deliver  luider  these  conditions,  this  current,  as  a 
rule,  be'ng  limited  only  by  the  inherent  reactance  of  the  m?,chines, 
e.;id  any  external  reactance  that  n^ay  exist  between  the  machines, 
and  the  point  where  the  short  circuit  oocurs.  This  method  of  rating 
involves  the  moment.ary  and  susteined  short  circuit  oharactcristies 
of  the  nuchines,  the  various  reactances  in  the  circuits,  the  speed  of 
tripping  of  the  breakers  and  other  siniilar  features. 

Whether  a  breaker  is  to  In-  iis.'d  for  automatic  or  non-automatic 
service,  it  can  only  open  ;i  cniaiii  fairly  definite  amount  of  power  at 
the  are.  For  non-aut(>iu;tic  scivkc.  the  size  of  plant  to  deliver  this 
would  be  determined  by  the  sustaijied  short  circuit  characteristics 
of  the  generators  and  other  synchronous  apparatus.  For  automatic 
service,  this  same  amount  of  power  could  usually  be  delivered  by  a 
smaller  pKint,  as  the  momentary  short  circuit  current  is  almost 
always  higher  than  the  sustained. 

In  order  to  allow  for  certain  of  the ;.■  \;  riiiMcs  due  to  the  machine 
ehnri^cteristies,  one  Ameriep,n  m.anu!.  ^  luirf  f;i\es  ratings  for  his  oil 
.switches  for  automatic  and  non-r.utiijii^iiic  sTvice  for  two  classes, 
A  ai  d  B,  the  latter  being  systems  where  one  or  more  generators  are 
oi  tlie  turbo  type  with  reactances  of  less  than  8  per  cent,  and  the 
former  applying  for  all  other  systems. 

Another  American  nianufacturer  explains  the  ratings  assigned  by 
tising  a  standard  assumption  of  generators  or  other  synchronous 
apparatus,  having  an  average  reactance  of  8  per  cent.,  a  momentary 
short  circuit  current  oi  12  J  tim^s  norm'il  falling  to  half  of  this  amount, 
or  6|  times  normal  by  the  time  the  breaker  opens,  and  a  continued 
short  circuit  of  one  quarter,  or  three  times  normal.  With  this  ex- 
pl mation  it  is  evident  that  a  breaker  rated  .?.s  having  10,000  k.v.a. 
rupturing  capacity  should  be  capable  of  handling  62,.500  k.v.a.  vX 
the  short  circuit.  This  same  breaker  for  non-autontatic  service 
wliere  the  machines  are  assumed  as  delivering  three  tintes  norma!, 
could,  therefore,  be  used  on  a  20,000  k.v.a.  system,  or  would  have  a 
non-autoniatic  rating  of  20,000  k.v.a. 

In  systems  of  large  generating  capacity,  where  current  limiting 
reactors  are  used,  or  where  the  reactance  of  transformers  and  lines 
may  limit  the  current  How  on  short  circuit  to  a  point  weil  within 
the  capacity  of  the  system  to  supply  continuously,  it  will  be  foimd 
that  the  breakers  provided  with  tiii'.e  lini.it  relays,  or  used  for  nou- 
autom.atic  service,  have  as  severe  rupturing  conditions  to  meet  as 
those  used  for  automatic  .service. 

These  methods  of  rating  are  not  directly  applicable  in  all  eases, 
and  do  not  readily  ta.'co  into  account  eerta-n  features  that-  really  are 
vital  in  determining  the  adaptability  of  breakers  to  specific  Reryice. 
The  rate  at  which  the  short  circuit  c\urent  of  a  generator  dies  down 
varies  with  its  design,  the  period  from  the  initial  rush  to  the  eon- 
t'nuous  short  circuit  value  ranging  froni  02  to  0-8  second.  The 
initial  wave  may  be  as  high  as  20  times  nonna!,  the  continuous  short 
circuit  value  as  low  as  1-4  times  norinnl. 

Owing  to  inertia  it  is  impossible  for  a  breaker  to  trip  out  inst;  n- 
taneousiy  ;  consequently  no  breaker  is  ev<T  called  on  (o  open  the 
)iH)nv"nt:'.ry  short-circuit  current  that  o:!eurs  duviu';  the  lirst  few 
cycles,  but  it  has  lo  be  strong  enough  nv'chauieally  lo  resist  the 
magiaetic  stres.ses  .set  up  dur'ng  such  a  short  einuit.  With  alter- 
nating-current coils  energising  the  mechanism  direct  from  the  current 
transformers,  largo  capacity  breakers  can  be  made  to  open  in  about 
0-2  s?;ond.  With  the  usual  shunt  trip  relays  the  time  of  opening 
IB  alout  0-3  to  0-5  second  while  with  time  limit  relays  the  opening 
can  be  delayed  either  for  .some  deliuite  tin^e  or  for  a  time  that  varies 
inversely  with  the  load.  With  »  nonautonuitic  breaker  the  time  ot 
open'ng  is  left  lo  the  discretion  o'  the  operator.  As  niost  genera'.ovs 
reach  the  condition  of  (onl'iuious  sliort -circuit  cur.Mit  in  not  over 
0'8  second  a  de(inile  tinv  limit  of  2  seconds  or  even  less,  swured 
through  a  iv'ay,  is  eqviivahnt  (o  nonautomnt'e  Sv'rviee,  in  so  far  as 
rupturing  requiivments  are  eon"eni"d. 

In  order  to  s'u'.plify  this  question  of  lireaker  rating,  it  is  propo'Jid 
lo  WH.'  "  max'mum  sa'e  rupturing  eapaeilv,"  to  describe  the  result 
obla'ned  by  the  root-m".iu«i|iiire  of  the  nnx'liuim  peak  of  tlie 
einTent  wavo  that  occurs  while  the  ))reaker  is  o|)iu'iig.  multiplied 
by  the  rool-mean-nqU!vre  of  Ihe  <  p(  ii  eireiiil  \o'tage  that  occurs 
imnvdiivtely  after  th(^  breaker  o|i,  us. 

All  n'.od<i'n  In.n-iiniHs'on  syslenvs  <ini)'oy  gdi'Taling  apparatus 
giving  cHHcnlially  a  sin'  wave  for  eurreal  and  voltrge,  wliieh  Bine 
wr.ve  has  a  rat  o  of  jicak  va'ue  lo  rool-liviiu  squa'ii  vnlui^  of  14 
lo  I.  A  briaker  (i',]iiib!e  of  ruplurng  10,011(1  iimneres  maNimum 
value  at  10,000  vo!Ih  nuvxlmum  v.-.!ue,  if  iat<(l  on  Ihe  loot-mean- 
Hipiaie  haHit,  would  he  (onsiebTed  capable  ot  handling  7,100  amperes 
III  7.100  \oltH.  or  would  be  given  a  rat'ng  of  fiO.O.IO  k.v.a.  If  Ihe 
|eik  vulue  of  the  curiMit,  or  10.000  amt)e"eH.  w  ilmcij  with  llu'  niol- 
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mean  squai'cviilue  of  the  voltage,  or  7,100  volts,  the  rating  would  ho 
71,000  k.v.a.  If  the  peak  value  of  the  current,  or  10,000  amperes 
is  used  with  the  peak  value  of  the  voltage,  or  10,000  volts,  the  rating 
■would  be  100,000  k.v.a.  All  of  these  ratings  would  cover  the  same 
duty  to  be  performed,  but  as  all  power  measurements  are  regularly 
based  on  the  root-mean -square  va'ues  of  current  and  voltage  this  is 
undoubtedly  the  logical  basis  for  circuit  breaker  rating. 

Tn  case  of  an  unsynimetrical  wave,  experience  seems  to  show  that 
the  stra-n  of  open'ng  does  not  differ  appreciably  from  that  produced 
by  a  symm"trieal  one.  A  current  wave  mngin?  from  a  positive 
max'mum  of  10,000  amperes  to  a  n?gative  one  of  2,000  amperes 
can  be  taken  care  of  as  readily  as  one  ranging  from  plus  6,000  to 
mnus  6,000.  This  may  be  due  to  the  longer  t.ine  required  for  the 
arc  to  re-establish  itself  in  the  case  of  the  unsymmetrical  wave  where 
the  negative  maximum  is  sm.".ll.  By  the  tim.e  the  breaker  actually 
opens  the  circuit  the  amount  of  assymmetry  has  greatly  dimin'shed 
from  that  experienced  during  the  first  few  cycles. 

There  is  a  difTerence  between  rating  a  circuit  breaker  in  teims  of 
the  maximum  k.v.a.  which  it  can  open,  and  in  terms  of  the  maximum 
eurrtut  which  ii  can  open.  On  certain  systeni.s  with  the  machines 
of  c?rtain  characteristics,  heavy  short-circuit  currents  are  usually 
accompanied  by  reduced  voltages.  Again,  after  open'ng  a  very 
hea\'y  short  circuit,  thus  relieving  the  system,  the  vcltage  frequently 
has  a  t;nden"y  to  rise.  A  certain  breaker  might  be  able  to  open 
10,000  amperes  successfully  where  the  circuit  voltage  immediately 
after  the  short  circuit  only  went  bn?k  to  normal,  whereas  it  might 
not  be  able  to  do  .so  if  the  open -circuit  voltage  went  up  to  points 
considerably  above  nonn^.l. 

It  is  reali-sed  that  it  will  be  extremely  difficult  for  an  engineer  to 
determine  in  advance  exactly  how  heavy  a  short  circuit  it  is  possible 
to  get  at  a  given  po'nt  on  a  transniission  sy.stcm,  but  from  the  view 
point  of  the  manufacturer  it  is  simpler  aiid  better  for  him  to  make  a 
definite  guarantee  as  to  just  what  service  his  breaker  can  accomplish, 
allowing  the  operating  or  designing  engineer  to  determine  whether 
such  a  breaker  will  meet  the  actual  short-circuit  conditions  that 
may  occur  on  any  point  of  his  system. 

Almost  all  of  the  oil  switches  and  oil  circuit  breakers  now  in  service 
are  operating  satisfactorily,  but  they  are  far  from  perfect,  and  it  is 
possible  that  some  are  over-rated.  By  having  some  definite  rating 
in  k.v.a.  to  work  to,  breakers  of  the  smaller  sizes  could  be  tested  to 
see  that  they  actually  met  their  guarantees. 

The  k.v.a.  rating  obtained  as  above  is  that  which  this  breaker 
should  be  guaranteed  to  open,  the  breaker  being  immediately  re- 
operative,  without  the  necessity  of  replacement  of  oil  or  adjustment 
of  contacts. 

In  alteniating-current  railway  wo.-k,  pjid  similar  installations 
where  repeated  short  circuits  are  apt  to  occur,  the  breaker  .should  be 
capable  of  opening  such  a  short  circuit  at  least  ten  times  within  the 
course  of  an  hour  ;  such  short  circuits  not  occurr'iig  closer  together 
than  two  minutes  to  allow  time  for  the  gases  that  m.g,y  be  formed 
due  to  the  short  circuit  to  be  properly  vented  from  the  breaker 
before  a  second  sho.'t  circuit  occurs. 

As  most  power  circuits  are  three  phase  the  rupturing  capacities 
assigned  to  circuit  breakers  are  those  applying  Ic  three-pole  breakers 
on  that  service.  The  corresponding  rating  for  two-pole  breakers  on 
a  s.'ngle-phase  circuit  is  70  to  75  per  cent,  and  the  rating  of  a  four- 
pole  breaker  on  a  two-phase  circuit  is  consdered  140  to  150  per  cent, 
of  the  corresponding  three-phase  rating. 

When  considering  switches  for  connection  to  'bu.ses  fed  fi'om  the 
generator  units  of  motor-generator  sets,  the  cipacity  of  the  system 
siipplying  energy  to  the  motor-generator  set,  need  not  be  considered. 
In  such  cases  the  sum  of  the  rated  capacity  of  the  generator  units 
on  the  motor-generator  sets  should  come  within  the  limits  assigned 
to  the  breakers. 

The  k.v.a.  ratings  usually  assigned  to  breakers  are  based  on  the 
listed  volf.-,ge  rating  of  s\ich  breakers,  and  any  clKmi^c-  m  operating 
voltage  fnjin  the  listed  voltage  rating  will  usuaUy  cli,"n<;e  the  k.v.a. 
rating  in  about  the  s;;ni.e  percentage,  that  is,  an  increase  or  decrease 
in  voltage  of  20  per  ctiit.  would  decrea.se  or  incre.-.se  th<'  k.v.a.  rating 
by  the  s-ame  am.ount. 

While  this  percent.igo  rule  is  not  .siric'iy  adherfiV  to,  a  typical 
example  might  be  noted  of  n  certa'n  moderate  capacity  breaker  de- 
signecl  for  22,000-volt  service  with  a  nominal  ruptxiring  capacity, 
assicnrd  by  its  builders,  of  10,000  k.v.a.  at  22,000  volts,  12,000  k.v.a. 
at  1C,.':00  volts,  i:{,000  k.v.a.  at  1:5,200  volts,  17,000  k.v.a.  at  7,500 
vo'tn  and  10,000  k.v.a.  at  4,500  volts  or  less. 

It  is  a  well-known  fact  that  the  opportunities  of  testing  the  actual 
rupturing  capacities  of  the  largest  capacity  oil  .switches  and  breakers 
are  a'most  nil  ami  that  the  capacities  assigned  are  really  intelligent 
estimates  based  on  t'le  testing  to  destruct'on  of  nnall  units  and  cal- 
culatirn  as  to  the  increase  in  ruptuiing  capacity  secured  by  greati^r 
volume  of  oil,  greater  head  of  oil,  ncrcase  in  .strength  of  lank.s,  extra 
volume  of  expans'on  el\amber  and  si,nilar  featinvs.         ..    .     . 


On  the  assumption,  more  or  less  justified,  that  the  strength  of  the 
breaker  tops,  insulators  and  fittings  have  been  properly  proportioned 
to  the  tank  strength,  and  that  the  speed  of  opening  is  satisfactory, 
the  rupturing  capacity  of  an  oil  breaker  may  be  considered  as  a 
function  of  the  tank  dimensions. 

Where  a  breaker  has  been  installed  it  should  be  remembered  that 
with  increase  in  capacity  of  system,  failure  to  maintain  breakers 
either  as  regards  mechanism  or  insulation,  changes  in  reactance, 
changes  in  method  of  operation  and  defective  relays  m?.y  so  change 
the  duty  on  a  bre.iker  as  to  lead  to  its  destruction. 


DE  FOREST  WIRELESS  TELEPHONE. 

We  have  recently  received  from  the  De  Forest  Radio  Telephone 
&  Telegraph  Co.  of  New  York,  particulars  of  some  of  their  apparatus 
along  with  some  notes  as  to  their  progress.  It  appears  that  the  De 
Forest  wireless  telephone  played  quite  a  part  in  the  transmis.sion  of 
news  during  the  recent  Presidential  election,  messages  being  trans- 
mitted over  a  distance  of  200  miles.  The  life  of  the  oseillion  bull), 
when  properh'  used,  is  stated  to  be  ^iOO  to  500  operating  hours, 
equivalent  to  about  a  year's  .service. 

J-K.w.  OsriLLioN  Telephone  and  Teleoraph  Tr.vnsmitter 
FOR  Aeroplanes. 

This  is  a  combination  telephone  and  telegraph  transmitter  using 
undamped  waves,  and  is  stated  to  be  the  only  telephone  transmitter 
constructed  for  aeroplanes.  The  use  of  the  direct-current  generator 
and  undamped  wave  telegraph  transmitter  offers  many  advantages 
over  a\iy  type  of  quench  spark  alternating-current  transmitter. 

In  the  first  place  there  is  no  spark  frequency,  and  no  crit'cal 
alternator  frequency,  calling  for  careful  speed  regulation.  The 
generator  is  direct  driven  by  an  aerofan,  or  if  preferred  can  be  belt- 
driven  from  the  aeroplane  engine  shaft.  The  speed  of  the  generator 
can  be  anything  within  reasonable  limits,  as  an  automatic  voltage 
regulator  takes  care  of  the  voltage  regardless  of  speed.  The  makers 
state  that  the  use  of  the  undamped  wave  transmitter  greatly  dimin- 
ishes in.sxdation  troubles  in  the  aeroplane,  and  pemiits  of  greater 
secrecy  in  signalling,  a  very  important  feature  in  military  use. 
Moreover,  the  undamped  wave  transmitter  witli  the  ultraudion 
receiver  gives  a  clear  musical  note  at  the  receiver,  the  pitch  of  which 
can  be  adjusted  by  the  reeei\ing  operator. 

The  power  plant  consists  of  a  special  stream  line  generator  en- 
closed in  an  aluminium  shell,  direct-driven  by  a  two-bladed  wooden 
propeller,  18  in.  in  length.  In  the  fore  part  of  the  frame  is  a  double 
commutator  generator,  generating  1,500  volts  at  4,500  revs,  per  niin. 
Behind  this  on  same  shaft  is  a  35-volt  75-watt  generator  for  the 
lighting  filament.  A  cable  containing  six  conductors  for  current 
supply  and  field  controls,  leads  from  the  tail  of  the  generator  frame 
to  the  voltage  control  box  where  a  special  vibrating  contact  operated 
by  a  solenoid  in  series  with  the  B  circuit  controls  the  B  field  by 
cutting  in  and  out  a  resistance.  By  this  arrangement  the  B  voltage 
remains  sufficiently  constant  under  great  variations  of  speed. 

The  generator  is  intended  to  be  mounted  on  the  upper  plane  of 
the  aeroplane  directly  above  the  fusilage.  The  control  box  is 
located  within  the  fusdage,  as  is  also  the  brake  lever.  This  latter, 
by  means  of  a  Bowdtn  wire,  applies  an  asbestos-covered  friction 
brake  to  the  propellor.  This  brake  is  to  be  used  when  the  aeroplane 
is  going  at  very  high  speed,  as  when  diving,  &c.  It  is  advisable, 
mo  .rover,  to  bring  the  generator  to  a  standstill  by  means  of  this 
brake  whenever  the  wireless  apparatus  is  not  being  used. 

The  transmitter  panel  carries  three  indicating  instruments  indi- 
cating the  filament  amperes,  the  flux  nxilliapnieres  and  the  radiation 
amperes.  The  6  in.  bulb  is  very  flexibly  mounted  on  spiral  spring 
supports.  On  the  back  of  the  panel  are  moimted  a  litzendraht  wire 
helix  having  six  cen'act  poinds,  permitting  various  changes  of  wave 
lengths. 

The  fifamuit  ampere  meter  gives  the  operator  all  necessary  in- 
formation as  to  speed  and  voltage  of  generator,  and  he  controls  same 
if  necessary  by  means  of  the  friction  brake  above  described. 

There  is  provided  a  double  antctnia  reel  with  250  It.  of  special 
an'enna  wire  on  each.  This  wire  breaks  at  30  lb.  pull,  so  that  if  it 
catches  it  can  cause  no  danger  to  the  aeroplane.  Tests  have  shown 
that  a  larger  capacity  than  thi-.t  fumislud  by  a  s'ngle  antenna  wire 
is  of  great  advantage.  Fach  antenna  wire  leads  off  to  the  bottom 
of  the  aeroplane  through  a  flexible  soft  rubber  tube  so  that  the  wire 
may  be  led  out  from  i.ny  desired  point  of  the  aerop'ane.  A  1  lb. 
Icid  weight  of  stream  line  shape  is  susi>ended  to  the  end  of  each 
antmna  wire.  This  weight  is  sufficitnt  to  start  pulling  the  wire 
out.  It  is  reionxmrndcd  that  a  special  system  of  small  copjier  wire.s 
be  pla'cd  .•wound  the  frame  ot  the  aeroplane  to  give  as  l.irge  a  con 
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duct/ng  and  capacity  siu-face  as  possible  so  as  not  to  depend  at  all 
upon  the  steel  stays  of  the  aeroplane  frame.  The  "  counterpoise  " 
connection  of  the  panel  is  made  to  these  countei-poise  wires. 

The  generator  weighs  40  lb.,  the  panel  and  bulb  27  lb.,  and  the 
total  weight  is  81  lb. 

With  two  antenna  wires  250  ft.  long  extending  from  the  wing  tips 
or  extremities  of  the  fusilage  of  an  aeroplane,  and  when  using  a 
suitable  counterpoise  of  copper  or  bronze,  entirely  independent  of 
the  bad  damping  effect  of  the  steel  guides  of  an  aeroplane,  the  range 
of  this  j-kw.  telegraph  set  is  stated  to  be  -100  miles.  The  telephone 
range  is  20  to  35  miles. 


PATENT   RECORD. 


LEGAL  INTELLIGENCE. 


Workmen's  Compensation. 

.\t  Lamb.lh  (l/indon)  County  Court  icccntly  Jr.dj^o  P.irry  (.'sitting 
with  a  Jlcdical  Referee)  heard  an  application  for  (lie  review  an<l  ter- 
mination of  an  award  luuler  tlie  Workmen's  Compensation  Act  made  to 
Thos.  Woolley.  eleetrieian,  tlie  emploj-ers  l)cing  Watson,  Marsli  &•  Co. 
(Brondeshury).  T,td.,  ele.etrleal  engineers. 

On  May  t,  ]91fi,  Woolley  was  injured,  and  on  Oct.  5  last  he  nns 
awarded  £1  a  week  from  the  date  of  the  accident  as  compensation. 

Mr.  KixosnrRY  (for  the  iirm),  in  asking  for  the  review  and  terminal  ion 
of  the  award,  maintained  that  the  man  liad  entirely  recovered  from  tlie 
effects  of  the  accident  on  Nov.  .3,  a  month  after  the  award.  At  (he  last 
hearing  mention  was  made  of  an  X-ray  pliotnnrai  li  of  the  injured  knee. 
but  it  was  not  produced.  After  consideralile  trouble  they  had  been  able 
to  prociu-p  the  photograph.  The  difficulty  had  been  whether  the  con- 
dition of  the  man's  leg  was  du;;  to  the  accident  orfroni  some  old  standing 
disease,  and  the  photograph  showed  tl.at  the  condition  of  th.'  leg  was  due 
to  anthritis  of  the  knee  join  .  and  not  to  the  accident. 

Alfred  R.  Tothill,  medical  student  in  his  fifth  year,  stated  that  ho 
was  in  charge  of  the  casualty  department  at  Ciiaring  Cross  Hospital  on 
the  day  Woolley  met  with  his  accident  and  was  brought  there.  He 
examined  him,  and  he  made  an  entry  that  the  man  had  strained  tho 
knee  joint,  treating  him  for  that.  He  gave  him  a  week  in  which  to 
recover.  Hi-  saw  him  again  that  week,  but  could  find  no  development. 
He  did  not  find  any  evidence  of  any  loose  cartilage,  though  he  suj.'ge.'<ted 
to  Woolley  that  was  what  lie  was  suffering  from,  a  suggestion  he  readily 
accepted  as  the  cause  lor  the  pain  from  whicii  lie  was  suffering,  or  said  ho 
was.  Witness  came  to  the  conclusion  that  he  was  exagger.ating  his 
condition.  On  .Tune  0  he  saw  liim  once  more,  when  he  sent  him  to  the 
consulting  surgeon  (.Mr.  Daniel),  as  witness  would  have  nothing  more 
to  do  with  him.  He  came  to  the  conclusion  that  at  that  time  Woolley 
had  entirely  got  over  the  effects  of  the  accident.  He  never  prescribed 
for  a  loose  cartilag.^,  because  he  did  not  believe  it  was  ther;'.  On  Xov.  3 
lie  saw  Woolley  in  conjunction  with  Mr.  Cooge,  consulting  surgeon  at  the 
hospital.  Tho  man  was  nl)!e  to  walk  easily,  there  being  no  impairmoit 
of  the  movement  of  the  leg.  There  were  tlien  no  signs  of  a  detached 
cartilage.  There  was  a  certain  amount  of  arthritis  present  in  both  knee 
joints,  as  was  shown  by  the  creaking  of  the  joints,  that  being  apparently 
of  long  standing. 

Dr.  PAJiTEU.,  resident  eaHually  officer  at  Charing  Cioss  Hospital,  said 
he  Bxamined  Woolley  in  the  hospital  on  Nov.  S  :  he  was  not  suffering 
from  any  loose  cartilage,  but  from  arthritis  in  both  knees.  The  X-ray 
photograph  showed  the  diHease  in  a  more  extended  form,  and  no  evidence 
(pf  a  loose  cartilage.  He  thought  then  the  man  was  cjuite  able  to  work. 
It  was  impossible  to  say  how  long  tlui  man  had  suffered  from  arlhritii, 
but  it  was  present  before-  the  accident. 

Dr.  M.  Di'Tcii  and  Dr.  I.DAViR!<giivi^  evidence  that  they  had  examined 
Woolley  an<l  found  no  cvi<leriee  of  fluid  in  the  joint  or  of  a  movable  body, 
but  f'Miiid  arthritis  present  in  both  knees.  The  man  was  ipiitc  lit  to  do 
the  mme  work  as  he  did  before  the  accident.  Dr.  Ivor  Diivies  said  there 
w(U)  no  evidence  of  an  accident  to  tli/  Unco  joint. 

On  beh;dl  of  Woolley,  Dr.  Robkiltson  said  he  had  attended  him  for 
Komc  ye.irs,  and  he  hid  never  complained  of  not  being  able  to  do  his  work 
throujrh  arthritis  in  the  knees.  He  came  to  him  during  the  time  he  was 
Htten(lin!<  liospilal,  anil  found  him  suffering  from  a  very  swollen  and 
inllnmol  knee  j..iiit.  Hr>  was  of  opinion  that  the  man  had  displaced  ii 
rnrtilaKe,  and  n-'iiitly  reeoniniended  liini  lo  wear  a  bandage,  lie  ilid 
not  yet  think  In-  wiis  lit  for  work,  and  eerlainlv  diil  not  think  he  eould 
•  limb  ladders. 

Aft'T  the  Mediiul  lirfcre,'  had  examined  Woollev.  Judge  Pahhv  said 
he  could  work  very  well  on  the  level  if  he  trieil.  ami  now  was  his  time  to 
rlodomething.for  iren  were  needed.  The  Medical  Referee  wnv  of  opinion 
thnt  the  eonilllion  of  lh<.  l,.ft  knee  was  due  to  the  aeeiil  nl,  and  that  tie- 
nrthrilix  arose  out  of  it.  lie  suKKeMtcij  to  Hir<|H-nd  the  present  order  lo 
piy  Ih"  mm  tl  a  wei-k,  ami  i/r.int  him  ir.s.  a  weid<  until  l''eb.  1.  in  wliii  li 
lime  he  eould  try  nnd  liod  w..rk,  am!  tlip  ri  i.nll  conld  1  e  reporlnl  lo  him. 

Payment  or  Wagps  to  Enlisted  Men. 

Heiently  lh<>  Court  of  A:>i>"al  (lli"  Mast^'r  of  the  Kolls.  lyirds  .lilstieiM 
W»rrini{t<n  a-id  Heniltori)  d  eldi'd  in  the  eawi  of  Warburton  v.  (!n. 
ojK'rntivn  Wliojenale  KrK'i-tj  (of  Knchdale)  that  a  workman  in  ire(>ipl 
of  eomnensatiori  (or  injury  under  Ih"  Workmen's  Comiii'nsation  Act, 
Iftlfl,  who  enlinted  in  Ih"  Army  was  ol  lht<  lime  in  the  seivieo  of  tho 
I'mphiyer^  within  IIip  meaning  of  a  notieo  olTMring  to  continue  to  pay 
wni^nK  (o  niiy  employee"!  who  had  Is-i-n  called  up  or  hntl  volmileered  for 
nervier  hi  JIM.  Korc»'», 


SFECIFICATIOMa  PUBLISHED. 

The  toUowine  abstract  from  some  ol  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London.  W.C. 

Whenever  the  date  applied  lor  difjers  Irom  the  date  on  which  the  application  was  lodged 
at  the  Patent  Office  the  lormer  is  given  in  brackets  alter  the  title, 

1915  Specifications. 
12.748  Chitty.    Dynamo-electric  machines.    (Cognate  application,  3,192/16.) 

The  slots  for  the  reception  of  the  conductors  are  closed  or  bridged  over  with  wedge 
pieces  of  magnetic  material  in  such  maimer  that  while  there  is  direct  contact  between 
the  edges  of  the  wedge  pieces  and  the  laminations  by  reason  of  the  slots  being  closed 
or  bridged  over  by  them  without  insulation  between,  there  is  no  closed  magnetic 
circuit  through  the  plane  of  the  laminations  around  the  conductors  lying  in  the 
slots. 
14.026  Lancashire   Dynamo  &   Motor  Co.   &   Hargreaves.     Electromagnetically 
operated  clutches,  particularly  applicable  to  reversing  gear  for  reciprocating 
machines. 
15.555  British  Thomson-Houston  Co.    (General  Electric  Co.)    Electric  vacuum  de- 
vices. 
Comprises  an  electron  emitting  cathode,  an  anode  and  a  third  electrode  so  arranged 
in  an  envelope  that  over  a  given  working  range  the  current  flows  from  the  cathode  to 
the  third  electrosde  varies  inversely  as  tlie  potential  applied  thereto. 
16,643  JENKINS&C,  1,(1914)Synd.  (Ltd.)     Electrolytic  cells. 
16,765  C.  D.  Peters  &  Co.,  Hibberd  &  King.    Electromagneticallyactuated  contact 

m  akers  or  switches. 
16.865  CiESON  &  Benns.    Portable  electric  lamps. 

16.992  International  Electric  Co.  &  Le  Ncir.    Electrical  signalling  systems   fe 

annunciators  chiefly  for  hotels. 

16.993  International  Electric  Co.  &  Le  Noir.     Electric  switches. 
17,0C0  International  Electric  Co.  &  Le  Noik.    Audible  signal  devices. 
17,125  Turner.    Carbon  saver  for  arc  lamps. 

17,155  Schroeder.    Electric  rotary  converters. 

The  commutating  poles  of  the  converter  or  some  of  them,  in  addition  ts  the  usual 
series  windings,  are  provided  with  auxiliary  series  or  shunt  windings,  the  excitation 
ol  which  is  controlled  in  any  suitable  manner  by  means  of  apparatus  having  series 
and  shunt  v/indings  acting  on  a  wattmeter  principle  which  is  energised  in  proportion 
to  the  output  delivered  or  absorbed  by  the  booster. 
17,195  British  Thomson-Houston  Co.    (Electric  Controller  &  Manufacturing  Co.) 

Electro-magnetic  switches.    (Addition  to  20,534/11.) 
17.260  Orling,  &  Orling's Telegraph  Instruments  Syndicate,  Ltd.    Apparatus  for 

reversin  g  the  polarity  of  electric  circuits  for  telegraphic  and  other  purposes. 
17,265  Pickett,  &  Igranic  Electric  Co.    Means  for  effecting  remote  control  of  appara- 
tus driven  by  electric  motors. 
17,276  S::hroeder.    Coolingofelectricmoforsof  theenclosed  type. 
17,386  Relay  Automatic  Telephone  Co.  8t  Herink.    Automatic  and  semi-automatic 
telephone  systems. 

1916  Specifications. 
203  Modi.    Casings  for  electric  wires.    (5/1/16.)     102,387. 

972  Balding,   Scantleburv   &   Scantlebury,    Coin-freed   telephonic   apparatus 
(20'1'!6.)     102,396. 
1,897  Evans.     Sparking  plugs.     (9/2/16.)     102,403. 
2,044  Read,  Franks  &  Brooks,    Wall  boxes  for  containing  electrical  switches,  plugs 

andthelike.    (11/2,16.)     102.404. 
2.968  Fuller,  G.,  Fuller.  L.  &  Fuller,  G.  J.  A.    Galvanic  batteries,    (28/2/16.) 

102,294. 
3.599  Siemens  Bros.  &  Co.,  &  Pettigrew.    Circuit  arrangements  for  telephone  or 
other  installations  provided  with  selecting  devices.    (10,'3/16.)    (Addition  to 
7.128/13.) 
4,625  King.     Electric  torches.    (29/3/16.)     102.426. 
6.589  Henderson.    St.arting  and   stopping  devices   for  electric  motors.    (8/S.'16.) 

102,434. 
6.036  Woltmann,  E.     Electric  welding  apparatus,    (1/5/15.)     100,401, 
7,334  Palmer.  E.    Telegraph  key.  .  (29/S'lS.)     100.590. 
7,616  Ritchie.     Electric  signalling  apparatus.    (29/5/16.)    102,455. 
8,310  British  Westinchouse  ELFcrric  &  Mfg.  Co.    (Weslinghousc  Electric  &  Mfg 
Co.)    Electric  meters  or  relays.    (12  6,16.)     102,335. 
Comprises  a  motor  having  an  aimatinc  the  torque  on  w'nich  varies  as  the  squaie 
of  the  current  in  the  motor  winding,  and  in  which  the  motor  winding  is  connected  to 
.     the  main  circuit  throus^h  a  transformer  h,aving  two  v;indings.  one  of  which  is  con- 
nected in  parallelwith  themotor  winding,  .-ind  the  other  of  whichis  connected  in  series 
with  tlie  parallel  circuit  comprising  the  motor  winding  and  the  Ir.insfcnner  winding 
withwhich'it  i-  in  parallel. 
8,339  Benjamin.    Holders  for  electric  lamps.    (8/7/15.)     100,836. 
9,179  Merriman.    Telephone  systems.    (29/6/16.)     102.454. 

9,927  British  Westinghouse  Electric  &  Manufacturing  Co.  Methods  of  and 
appar.itus  for  producing  asymmetric  waves  of  electromotive  force.  (14/7/15.) 
100,893,  ,   .       .    .        ,       . 

A  methof  of  producing  periodic  and  relatively  high  potential  electric  impulses  in 
one  direction  only  in  a  circuit,  in  which  a  number  of  machines  producing  alternaUng 
currents  of  rti'ferent  frequencies  are  connected  in  series  and  the  windings  so  arranged 
relative  to  the  poles  that  tho  potential  waves  from  said  machines  will  recurrently 
agree  in  phase  and  a  resultant  asymmetrical  potential  wave  will  be  produced  where 
negatrve  amplitude  periodically  exceeds  the  amplitude  of  any  of  the  component 
waves.  ,     .       t 

13,820,  BicNON,  L,  &  Rousset,  J.  C  Automatic  ignition  .adv.ancing  devices  for 
magnetos.     (2/10/15.)     101,712. 


APPLICATIONS  FOR  PATENTS 

NoTB.— T*e  undermentioned  Applications  {except  those  marked  t)  are  not  open  to 
public  inspection  until  altr.r  acceptance  ol  Complete  Specifications.    Those  marked  •  are 
open  lo  inspection  1 2  months  alter  the  dale  attached  to  them,  il  they  have  not  been  published 
previously  in  the  ordinary  course.    Names  within  parentheses  are  those  ol  communicators 
ol  Inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed, 
Dr-Ci-mhrr  9,  1916, 
17,709  iRWIH.    Electrical  instrument  for  inilicntini' instantaneous  inefsuie  or  cunents. 
17.716  Cali.bhdkr's  CAni.a  ftCntisTRurTiuu  Co.     Electric  fuses. 
17,739  B.T.-H,  Co.    (C.E.Co.)    Llfhling  fixl'n  :s. 
17,749  Ehtwistlb  &  Marcoim's  Wirklbss  Tiu.bgrahi  C-     W\tr\r:t  (.•le.-r.-iph  lran.<- 

mlttora. 
17,752  Bkrry.    Electric  fird  or  radiator, 

ne^omlw  11,  1916. 

17, 7«'    " r.i.,,.,.;.  ...i..,.i .., 

1 7     ■ 

17  •>i:reccpt,ncle, 

171  A.  D.RivierbrtCiB.    EleclrOtnnKnot  for  lifting 

Dc.,.onil)Br  12,  1916, 
17,83'!  BoussoN.    Morcur/vapour  and  other  Incandecent  vapour  lamps. 
17.851  PpsTARtHI.    Device  replaclniM'ommulator  or  collector, 
17,f.'>2  Batv.    Trolley  hcids  or  collectors, 
17.856  Si.ATW.    Control  olrlecirir  motors. 
17,867  WiiiDSoK-RiciiARos,    M.inufiicture  of  electric  Insulotlncmalcrl.ilc, 

Docomber  13,  1916. 
I7.87S  MoKRi'j.    Eloclrlclump shades. 

17.878  Law.    SpnrklnK  pluBH.  ,        .        .  .    ,  ,,  i    ... 

17,885  CiAUK,  Loiiaroito  Jt  iJfiimt  Mi'i.  Co,     Spnrklne  plMRSOl'  IJiCcbW  Isnllion 

OovlC99. 
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(JDMMEECIAL4NDUSTRIAL  SECTION. 


COMMERCIAL    TOPICS. 


The  Power  Load 


At  the  end  of  191 G  tliere  were  3,915  electri 


in  ShefTield. 


motors,  representing  an  aggregate  of  68,739  ft. r. 

connected  t  o  the  Sheflield  ("orporation  elcetric 
supply  mains,  compared  with  3.423  motors  and  4.'),9ir)  h.p.  in  1915. 
.Tnd  2,971  motors  and  .34,422  h.p.  in  1914.  The  new  connections 
(492  motors  and  12,813  h.p.)  therefore  constitute  a  record  in  tlie 
history  of  the  undertaking.  In  view  of  the  incveasin"  demand  for 
electrical  energy  for  power  purposes  the  Corporation  have  decided 
to  proceed,  with  their  Bill  for  powers  to  erect  and  equip  a  itew  power 
station  outside  the  city  boundary. 

*  *         *         * 

Trading  With         ■)  '''''  "  "^jj^'^^*'"^  "'*'  contain  n,.  the  n  u,-cs 
theEnemv  2,000  persons  nnd  firms  with   whom 

^'  persons  in  the  United  KinTdom  are  forbidden  to 

trade,  has  been  issued  by  the  Controller  of  the  Foreign  Trade  Depart- 
ment. 

The  Controller  points  out  thit  ca.ses  still  come  to  the  notice  of  the 
Foreign  Trade  Dapartment  in  which  firms  are  corresponding  with  persons 
on  the  statutory  list.  .  It  is  important  that  every  one  engaged  in  foreign 
trade  should  realise  that  he  is  under  an  obligation  to  make  himself 
familiar  with  the  list  and  to  observe  it  in  his  dealings.  Failure  in  tliis 
respect  renders  him  liable  to  the  heavy  penalties  provided  by  the  Trading 
with  the  Enemy  Acts,  and  these  apply  "  to  holding  any  communication 
whatever  with  anybody  on  the  statutory  list,"  and  not  inercly  to  entering 
into  an  agreement  or  continuing  to  carry  on  business  with  such  persons. 
In  exceptional  eases  a  licence  may  be  obtained  from  the  Foreign  Trade 
Department  exempting  from  the  prohibition.  Copies  of  the  list  may  be 
obtained  at  a  small  cost  from  the  Superintendent  of  Publications,  H.M. 
Stationery  Office,  Imperial  House,  Kingsway,  VV.C'. 

*  *         *         * 

Mnvimnm  Iron      ^^  Stated    in    our    last   issue  the  Ministsr  of 

onJ^efiTDrinlc     Munitions  issued  an  order  en  the  l.st  inst.  faxhis; 

ana  Steei  rrices.    ^j^^  maximum  prices  of  steel. 

Special  handy  heavy  steel  melting  scrap  is  cancelled  from  the  previous 
schedule. 

The  following  were  the  new  maximum  prices  fixed  :  Mild  steel  diamond 
pattern  chequer  plates,  J  in.  thick  on  plain  or  over,  £13.  10s.  per  ton 
(altered  on  .Ian.  .'5  to  £l:i);  under  J  in.  but  not  under  _J'„  in.  on  plain, 
£10.  5s.,  subject  to  list  of  extras  J  dated  Jan.  1,  1917. 

Higher  high  tensile  steel  plates  101b.  thick  and  up,  £22, subject  to  list 
of  extras  K  dated  Jan.  1,  1917;  angles,  7  united  inches  and  over,  £21 
(altered  on  .Ian.  5  to  £21.  10s.),  subject  to  list  of  extras  dated  L  Jan.  1, 
1917. 

"Steel  scrap  sold  without  guaranteed  anatysis  :  heavy  steel  mild  scrap 
£.5.  .5s.  per  ton,  steel  turnings  and  borings  £2.  10s.,  special  short  extra 
heavy  steel  turnings  £3.  10s.;  all  free  on  barge.  Carriage  may  be  charged 
to  buyer  up  to  a  maximum  of  10s.  per  ton. 

*  *  *  * 

Glass  Tubine  '^^^  Minister  of  Munitions  has  also  ordered  that 
.  P    ,  no  ):erKon  shall  manufacture  any  chemical  or 

metlical  glass  or  glass  tubing  or  rod  unless  the 
purpose  for  which  the  gla.ss  is  required  has  been  a|)provcd. 

Manufacturers  are  required  to  render  to  the  llircctnr  of  Optical  and 
(ilassware  Munitions,  at  regidar  intervals,  full  and  accurate  returns  of 
their  maniifactine  and  output  of  chemical  and  inidical  jfjass  and  glass 
tubing  and  rod  in  accordance  with  the  directions  from  time  to  time  given 
by  the  said  Director. 

No  person  may  buy,  sell,  or  deal  in  any  chemical  or  medical  glass  or 
glass  tubing  or  rod  situated  or  to  be  manufactured  outside  the  Unitefl 
Kingdom  utdess  a  certificate  authorising  such  purcha.se,  .sale  or  dcalinfr 
has  lieen  issued  on  behalf  of  the  Minister  of  Munitions  by  the  Director  of 
Optical  and  Glassware  Munitions.  Certificates  will  be  granted  to  dealers 
to  order  reasonable  quantities  of  chemical  and  medical  glass  and  glass 
tubingard  red  for  the  purpose  of  stock  anel /or  export. 


Motor  Woik. 


The  Minister  of  Munitions  has  iiohibited,  until 


further  notice,  any  por.son,  lirm  or  company 
from  carrying  out  (without  a  permit)  any  work  connected  with  the 
manufacture,  assembling  or  erection  of  any  new  or  unused  motor 
internal  combustion  engine  designeel  or  adapted  for  mcchmical 
traction,  or  of  any  new  or  unused  motor  cycle,  nnitor  chassis,  motor 
wngon  or  of  any  tractor  or  other  motor  vehicle  of  :\ny  kind  jiro- 
pelli'd  by  MHTh'iiiical   nieiins,  e\cc|il    work  rc(|uirrd  (o  roiU|iIe!      v.in- 


tracts  placed  by  the  Admu'alty,  the  War  Office,  the  Minister  of  Muni- 
tions, or  an  Allied  Government  on  or  before  Nov.  3,  1916. 
*         *        *         * 

Registration  of  "'^''^  Wholesale  Traders'  Association  lias  issued 
Names  and  Pri-  ^  '^'POi't^  of  the  work  of  the  Advisory  (Committee 
vate  Companies  '*l'iw''if''<l  at  the  public  meeting  in  October  last 
in  connection  with  the  passing  of  the  Registra- 
tion of  Busiiicss  Names  Act.  The  report  states  that  as  a  result  of 
the  deliberations  of  the  Association  and  the  Advisory  Committee, 
amendments  were  formulated  and  submitted  to  the  Board  of  Trade. 
The  President  of  the  Bciid  :il:;o  received  a  deputation  from  the  Associa- 
tion, who  submitted  ei^ht  |irinii|,.il  amcuduients,  and  five  of  these 
were  incorporated  in  the  Ait.  'I  h?  directors  are  gratified  at  the 
success  of  their  efforts,  and  the  Association  hopes  to  assist  in  en- 
deavouring to  bring  about  a  similar  alteration  in  regard  to  the  law 
relatuig  to  limited  companies,  as,  although  the  Registration  of 
Business  Names  Act  will  be  beneficial  to  the  trade  so  far  as  private 
firms  are  concerned,  it  nevertheless  leaves  open  a  loophole  for 
individuals  to  fonn  them.selves  into  private  limited  companies,  and 
thus  avoid  the  objects  of  the  Bill,  which  only  refer  to  private  firms 
and  persons. 

The  amendments  put  forward  by  the  Wholesale  Traders'  Association 
and  included  in  the  Act  are  :  (1)  The  addition  of  the  true  names  of  the 
owners  of  the  business  on  all  trade  catalosuc?.  circulars  and  business 
letters;   (2)  disclosure  of  nationality  ;   (3)  the  .'\liil.it  l..ii  in  a  conspicuous 

podtion  in  the  principal  place  of  business  of  tlv il  iili  a'r  nf  registration  ; 

(-!•)  a  legal  representative  or  a  trustee  of  a  will  or  a  trustee  for  creditors 
or  other  persons  to  be  rJquired  to  register:  and  (5)  I'esponsibility  to  bo 
placod  on  per.5on3  and  firms  to  register  and  increased  penalties  in  default. 

Jananese  Trade  '^^^^  '^^'^  *^°"*''  ^'^'^^'^  Commercial  Commi.s- 
With  Australia  *''o"®''  '"  *''®  ^*'**  reports  that  Australian  ex- 
ports to  imports  fi-om  Japan  for  the  first  ten 
months  of  last  year  amounted  to  £6,313,363,  or  £2,242,658  greater 
than  those  for  a  similar  period  of  1915.  The  Japanese  trade  in  elec- 
trical fittings,  porcelain,  &e.,  is  increasing  very  rapidh'.  The  balance 
of  trade  in  favour  of  Au.stralia  was  £1,381,876. 


Electrical 
Exports  of 
the  U.S.A. 


The  value  of  the  exports  of  electrical  goods  for 
the  nine  months  ended  September,  1916,  was 
827,019,840,  compared  with  $17,239,9.50  dnring 
the  corresponding  period  of  1915. 
With  the  excaption  of  miscellaneous  equipment  and  tuiiLjstcn  lamps, 
the  lOlU  exports  will  scarcely  equal  those  of  lOl.'i  and  )inviou<  years. 
Exports  of  generators,  fans,  interior-wiring  supi>lies,  arc  lamps  and  carbon 
lamps  were  less  in  value,  but  insulated  wires  and  cables,  batteries,  meters, 
motors,  telephones,  &c.,  show  large  increases.  It  is  estimated  that  the 
electrical  exports  for  the  whole  of  the  vear  1916  should  reach  a  total  of 
over  $36,000,000. 

^  ^  ^  ■^ 

„.        ,    .  We  have  alreadv  commented  U)xm  the  break- 

hnangnai  ^^^^^^,^^  ^^  A.E.C!.'iilant  at  Shanghai,  and  in  our 

5>Wltcngear.  j^^^^^  ^j  p^^,   j^  jgj^.^  quoted  from  one  of  Messrs. 

Arnhold,  Karbcrg  &  Co.'s  letters  to  the  Council  the  following  sen- 
tence : — "  A  breakdown  of  this  description  should  not  liappem  at  all 
provided  the  switchgisar  with  all  its  safety  devices  is  of  first-class 
design  and  in  good  anel  efficient  working  order ;  we  should  like  to 
mention  here  that  the  switehgear  was  not  supplied  by  us." 

Ill  this  connection  Messrs.  A.  Reyrolle  &  Co.,  switehgear  experts 
and  .specialists  in  power  switehgear  control,  write  us  as  follows  : — 

It  will  interest  you  to  know  that  the  switehgear  which  the  A.E.G. 
disavows  is  of  our  make.  We  have  recent  lysupplieel  two  remote  control 
Armourclad  Draw-out  panels  for  four  5,000  k.w.  alternators  for  exten- 
tions  to  the  original  gear  which  was  of  Wcstinghouse  make.  The  pro- 
tective gear  for  which  the  A.E.G.  representatives  have  drawn  an  un- 
soli<^iU<l  testimonial  is  of  the  Merz-Price  balance  type  which  operates 
ciinjoiutly  with  a  field  break  switch  so  that  the  main  circuit  and  then 
tlu'  lield  circuit  are  automatically  opened  in  the  event  of  a  fault  occur- 
ring. Incidentally  the  (icrman  agent's  statement  gives  publicity  to  a 
very  common  dodge  on  the  part  of  lari;i'  liruis,  which  is  to  press  the  buyer 
into  buying  switciigear  from  the  alternator  makers.  In  this  case  it 
seems,  instead  of  using  the  argument  prior  to  an  order,  they  have  made 
a  bungle  of  using  it  in  nn  endeavour  to  shift-  the  responsibility  for  the 
fiinlls  ot  tlicir  plinit  on  (..  ■somebody  (dsc.  This  is  a  typical  example  of 
lUc  Cirninii  mclliod. 
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IMIOETS    AKD    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  Dec.  30,  1916,  to  Jan.  G,  1917 
IMPORTS. 

London.— U.5./4..-  Elec.  carbons,  £780;  elec.  machinery.  £820  ;  telephone  material. 
£260;  unenumerated.  £4,051.  Jaian:  Unenumerated.£l,44!..  France:  Elec.  carbons, 
£532;  glow  lamps,  £282.  Swit'.edand :  Unenumerated.  £53.  Denmark:  Elec.  machi- 
nery, £885.  Canada:  Unenumerated,  £260.  Sweden:  Unenumerated,  £1,267. 
Holland:  E'.cc.  lamps, £1,150  ;  glow  lamps.  £6,040  ;  unenumerated,  £2,550. 

EXPORTS. 

To  Australasia. — Auckland:  Wire  and  cable.  £104  ;  elec.  machinery,  £820  ;  unenu* 
merated,  £10.  Melbourne:  Elec.  machinery.  £4,101;  wire  and  cable,  £763  ;  unenu- 
merated, £631.  Sydney:  Elec.  machinery.  £180  ;  wire  and  cable,  £1.102 ;  telephone 
material. £1,233;  unenumerated.  £1,175.  Wellington:  Elec. machinery.  £41  ;  wire  and 
cable,  £529;  unenumerated,  £368.  Lyttelton :  Unenumerated,  £23.  Adelaide:  Elec- 
machinery,  £78;  elec.  lamps,  525 n.o.  ;  unenumerated,  £356.  Brisbane:  Elec.  machi- 
nery,£in  ;  unenumerated. £47.  Perth:  Unenumerated. £26.  Hobart:  Unenumerated. 
£26.  Z)anfi/n.- Wire  and  cable.  £50.  Christchurch  :  Wire  and  cable.  £188;  elec.  machi- 
nery,£138;  telephone  material,  £70;  unenumerated  .£134.  Fremanlle  :  Unenumerated, 
£40.    Gisborne:   Unenumerated.  £96. 

Africa.— Du'Z'cn .•  Wire  and  cable,  £320;  elec.  machinery,  £473;  unenumerated, 
£302.  Cape  Town:  Elec.  machinery.  £58  :  elec.  lamps.  800  n.o.  ;  wire  and  cable.  £2.35  ; 
unenumerated. £54.  Part  Elizabeth  :  Unenumerated. £22.  East  London  :  Unenumerated 
£373.     Beira:  Elec.  machinery,  £83  ;  unenumerated,  £47. 

EoyPT.— Alexandria:  Wire  and  cable.  £104 ;  unenumerated,  £447.  Port  Sudan :  Un- 
enumerated,  £90. 

Aden. — Unenumerated,  £83. 

India,  Ceylon,  Indo-China  and  Straits  SETTLEf.iENTS. — Bombay:  Wire  and  cable. 
£1.519;  telephone  material.  £200;  elec.  machinery.  £295  ;  unenumerated.  £491.  Cal- 
cutta: Elec.  machinery.  £285:  telephone  material,  £25 ;  wire  and  cable.  £302  ;  unenu- 
merated, £552.  Madras:  Elec.  machinery.  £355  ;  unenumerated.  £I!4.  Ceylon:  Elec. 
lamps.  1.500  n.o.:  wire  and  cable.  £337;  unenumerated,  £97.  Singapore:  Unenu- 
merated, £126.  Penang:  Elec.  machinery,  £664.  Bankok :  Unenumerated.  £ltO. 
Port  Swettenham  :  Unenumerated,  £5.3.  Shanghai:  Wire  and  cable,  £453  ;  elec.  lamps, 
35,7e4n.o. ;  unenumerated.  £579. 

Crnvk.— Hongkong :  Elec.  machinery,  £474;  unenumerated.  £437.  Hankcw:  Wire 
and  cable,  £76  ;  unenumerated ,  £206. 

South  and  Central  America. — Monte  Video:  Unenumerated.  £10.  Buenos  Ayres: 
Wire  and  cable.  £3.682  ;  elec.  machinery,  £905;  elec.  lamps.  2. 2C0  n.o. ;  unenumerated, 
£579.  Antolagasta:  Unenumerated.  £149. 

Holland. — Amsterdam :  Wire  and  cable,  £33:  unenum.erated,  £205.  Rotterdam: 
Wire  and  cable.  £73  ;  unenumerated,  £153. 

France. — Paris:  Elec.  machinery.  £632;  unenumerated,  £50.  Dieppe:  Elec. 
machinery.  £125.  Nantes:  Elec.  machinery,  £115.  Calais:  Wire  and  cable.  £910; 
unenumerated.  £475. 

Canada. — Montreal:  Elec.machinery.  £1,401.     Toronto:  Unenumerated.  £33. 

Malta. — Unenumerated.  £62. 

Gibraltar  :  Unenumerated.  £17. 

Conception.— Unenumerated,  £329. 

Norway. — Bergen  :  Wire  and  cable.  £763. 

Denmark. — Copenhagen :  UneHumerated.  £41. 

Russia.— Warf/fojfoc* .•  Unenumerated,  £99.  Pelrograd:  Elec.  m.->chinery,  £319; 
unenumerated,  £31. 

Italy.— y<«sa.-  Wire  and  cable,  £622. 

FOREIGN  GOODS  (doty  paid  and  free). 

New  York:  Unenumerated.  £35.  Hankow:  Telegraph  material, £70  ;  unenumerated, 
£203.  Ha"rt:  Unenumerated.  £241.  Sydney:  Unenumerated,  £316.  Cape  Town: 
Elec.  lamps,  100  n.o.  Christchurch:  Unenumerated,  £33.  Dieppe:  Unenumerated, 
£13.    Ffcamp;  Unenumerated.  £10. 

NoTK. — The  large  number  of  items  in  these  official  retnma  nnder  the 
misleading  heading  "  nncnnmcratod  "  relate  to  what  is  described  as 
"  electrical  goods  "  and  "  electrical  materials." 


EDUCATIONAL. 


London  School  of  Economics.  Mr.  Ernest  .7.  P.  Poim  >vHl  dolivtr 
II  jjublir  lecture  tn  "'I  he  OrganiBaticn  of  'jViuk-K ''  at  llip  Li]n(l(  ii 
School  of  EcinjniicH  in-l  Political  .^'cir  iicp,  (hire  .Market,  I'ordiHal- 
!:lreet,  Kiiigsway,  W.C,  en  'lliurHlav,  the  18th  iiist.,  jit  !\  p.m. 

Mr.  Benn,  whoco  v.ews  on  niatterH  <if  trade  organisation  nKexprii-Md 
in  "  Trade  as  a  Se'cnee,"  rec<-iv<  d  w  despread  attention  in  the  pi'e.'^K,  will 
elaborate  the  propoBaln  for  the  reorKaiiiMatioii  of  trade  with  which  hiK 
name  i.s  already  aKHociat(d.  We  notice  from  the  HyllabuH  that  he  will 
deal  Hpeeifieally  with  the  intcrcslK  of  the  State  in  trade,  the  inereasc  of 
jirodiKtjfpn  aid  the  right  of  labour  to  a  t-hare  in  control.  It  I.s  generally 
eoneedcil  that  the  maximum  of  production  in  CHsential  to  the  mainten- 
ance of  (iiinmercial  pre-eminence,  ami  i<  vital  to  the  iiitercHts  of  both 
laltour  and  capital.  Mr.  Bcnn  has  alrcaily  exprcHwd  thi'  view  on  many 
occaHionH  thai  that  maximum  can  rmly  !«•  obtained  by  the  careful 
(irgsniiMlion  of  each  wjiarale  trade.  On  Thurtday  next  he  will  ilctail  a 
plan  for  co-ojK-ratirm  between  the  State,  the  lapitaliHt  and  the  workman. 
which  combineH  tli"  nilvantagex  of  prewnl  niethndH  with  the  beiielilH  of 
eo-operatinn.  The  li-ilure,  which  in  op'n  to  the  public,  commcnecu  at 
Ti  p.m. 

Teaching  of  Science.  At  the  annnul  mreting  of  the  AHHociatiou 
.,f  I'nI.li.-  ."--hoob.  .'-•.ience  ]VI:iHter8  IuhI  wrek,  Mr.  E.  R.  'I  hoinnH 
(Kiigbv  )  opened  a  iliHciiHHion  on  "  TeehnionI  BiiiH  in  Sehooln." 

Mr.  Tli'iinni  thought  that  at  prexenl  tli<-  biaw  waH  loo  much  in  favour 
o(  III"  ,boy  who  w,m  goin^  to  wear  III"  cap  and  gown  as  a  UnlverHlly  don 
at  till-  expiiiw  1,1  III..  l,oy  who  earid  for  th'ngH  ralher  Ih'in  wordM,  and 
l<i  whr,«-  fiiliire  III"  dineovery  of  Ih-  iiili  riwil  eombiiBtion  engine  wan  of 
more  importance  llim  ||, .  invention  ol  llie  printing  prenH.  Wlii'thcr 
Knglnnd  rerover.  <l  h'-r  lo»l  imluiilrial  i.iiprcnia<y  or  not  would  ilcp<iid 
upon  Ih  •  work  of  »<i.  n.i.  iiwi»l<  r«.  At  Ih"  prcwiil  ibiy  the  profeHnioii  of 
the  indiiMlrial  eli"nii»l  wn«  in  ii^  infniiev  in  IhiM  eoun'irv.  lie  d-phirid 
the  ol«iird  reniunerntion  wlii>li  Ih"  ilifiiiiHt  wbh  oblig<  d  lo  accept,  and 
ankxl  what  wnc  to  b"  H.iid  of  a  (lovernment  ofliclal  IIhI  which  placed 
nnvvien  and  ch'iniiitii  m  one  Kroiip. 

I.ieul.-Col.  I'rof.  HmithellH  iirgnl  tin.  i,m  i|  for  bringing  Hcicnce  lenchlng 
into  ekme  touch  wilh  the  renlitiii.  i.|  onlmary  life. 

I'r.if.  II.  K.  Arm«lrong  naid  that  a  liiiidaini  iital  fiillurc  liiOierlo  had 
Ueii  Ifirgily  due  lo  Ihi'  over  leaching  (,l  Wmu^u  wbjr  |i,  vi,\   up  |,,i  exjinii- 


nations,  did  not  count  at  all.  Our  supi'cniacy  in  the  future  would  un- 
doubtedly dcp?nd  upon  the  science  masters,  but  not  upon  giving  training 
to  a  limited  number  of  men.  They  must  develop  the  receptive  habit. 
There  had  been  a  failure  on  the  commercial  side  to  appreciate  the  real 
issues.  We  must  look  ahead,  as  the  Germans  had  been  doing,  with  the 
idea  of  prospective  results.  j?herc  must  be  a  broadening  of  outlook,  and 
h?  would  like  to  see  more  time  given  to  manual  training. 

Mr.  Vassall  (Harrow)  brought  up  a  printed  scheme  of  science  work  for 
public  schools  which  was  formerly  approved. 

Earlier  in  the  meeting  Prof.  H.  H.  Turner  (Oxford),  in  his  presidential 
address,  said  the  energies  of  reformers  should  be  devoted  to  specially 
training  those  who  showed  an  aptitude  for  science.  He  advocated  an 
advance  on  research  lines  and  a  widening  of  the  existing  Civil  Service. 

Prof.  R.  A.  Gregory  urged  the  growing  need  for  training  in  the  method 
of  observation  and  experimental  inquiry.  When  this  was  met,  science 
would  not  be  placed  outside  the  circles  of  the  so-called  humanities. 


BUSINESS  NOTICES. 

llie  office  of  the  High  Comniissicnrr  for  the  Ccmme  nwealfh  of 
Australia  has  been  removed,  to  Australia  House,  Strand,  London, 
W.O.  Telegraph'c  address:  Crotcmte  K.sfrtn^.  L(  ndnn  ;  tele- 
pli  no  :  City  174,3  (n'no  lines). 

The,  London  Eleetric  Finn  liavo  rcniovcd  to  Brigliton-road, 
Croydon.     Telegrams  :    Elcctr"c,  Croydon  ;    Telephone  :    Pnrley  CS. 

Messrs.  James  Livingston,  Ltd.,  who  have  Iccn  for  over  20  year.i 
at  30,  Great  St.  Helens,  E.C.,  have  removed  to  Imperial  House, 
Knvsway,  W.C. 

Messrs.  fjivingston  are  vacuum  drying,  solvent  recovery  and  chemical 
plant  experts,  anel  are  representatives  for  : — Messrs.  J.  P.  Devine  Co. 
(Buffalo,  N.Y.),  Maurice  A.  Knight  (Akron,  O.^,  the  P.  &  K.  Liquid 
Grinding  Mill  and  the  "  K.  E.  K."  Grinding  Mill. 

Ihe  offices  of  the  Ceara  Tramway,  Light  &  Power  Co.,  Ltd.,  have 
been  removed  to  119,  Finsbnry-pavement,  E.C. 

Mr.  W.  Batciitfe  Sn'a'l  a<ks  u.s  to  announce  that  his  addre.t.^  for 
the  present  is  159,  Westminster  Bridge-road.  London,  S.E.  Tele- 
phone:  Hop  4,703. 

Sale  by  Tender. — An  advertisement  contains  ]iarticulars  of  a  sale 
by  tender  of  1,083  coils  of  insulated  cables,  ex  "■  Montebelio,"  lying 
at  Hull.  The  sale  is  by  order  and  for  account  of  the  Marshal  of  the 
Admiralty,  and  samples  may  be  seen  and  tender  form  obtained  at 
the  offices  of  the  selling  brokers,  Messrs.  Robert  Lyon  &  (^o.,  A23 
&  24,  Roval  Exchange-buildings.  Liverpool,  and  1,  Lombard-court, 
London,   E.G. 

Patent  Development. — The  owner  of  patent  No.  28,630  of  1913, 
rvilating  to  "  Electrolytic  converter  lor  the  transformation  of  a.c. 
into  C.C.",  desires  to  make  arrangement  s  for  developing  same  in 
this  country.  Particiilar.s  from  Messrs.  .\lli  son  Tiros.,  8  t/fi,  Chancery- 
1  me,  London,  W.C. 

BANKRUPTCIES,    LIQUIDATIONS,  &c. 

The  Kilowatt  Publishing  Co.  (Ltd.),  £03  0,  Toinjikvchamlers, 
Temple-avenue,  Lcndcn,  E.C,  is  being  w-onnel  up  voluntarily. 
Mr.  Arthur  Webster,  203/6,  Temple-chambers,  E.G.,  anel,  Mr.  Fdwarel 
A.  Burn'c.  .'J9/G0,  Graceehurch-strcet,  E.G.,  havo  been  ajijioiutrd 
liepiielators.  A  meeting  of  creditors  will  le  held  at  203  (i,  Tcm|ile- 
chambers,  E.G.,  en  .Tan.  10. 

In  the  winding  up  of  the  Leitncr  Electrical  Go.  (Ltd.).  Maybury. 
Wok'nj,  a  first  dividend  of  3s.  4tl.  will  I  e  payable  i  n  .l;,n.  24  at  the 
offices  of  Messrs.  Corlicld  &  Giipwcll.  119.  I' nduiryp;ivcment, 
Lcndcn,  E.C. 

Claims  against  the  Mitcliain  Motor  Go.  (Ltd.)  ('n  vol.  liq.)  nre  (o 
be  sent  by  I'Vb.  20  to  Mr.  .bdm  Hakcr  (Messrs.  Baker,  SutttiU  &  Co.), 
Kldi.n  sired   House.  Kldoiistreel.  I.<  ndou.  E.G. 


g  ELECTRICITY  SUPPLY.  g 
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EXTENSIONS. 

Barking.  .\  loan  of  tiu.odti  is  in  he  laUc  n  up  for  cxic  nsi( us  of  the 
elcctri.'  suppl\-  iiiiiins. 

Battcrsea  (London).  .Agrceinenls  have  been  seaNd  to  supply 
energy  lo  .Mcssr.-i.  Dormaii,  Long  &  Co.,  Arding  &  llobbs  ami  the 
Sa(llr>r;(  U'olls  TheatreH  Go. 

Bedford.  -The  Gorporatiin  have  adjoiiilid  llie  c(  luidi  r.itit.n  of  a 
proposd  to  put  down  ad.dilii  ii  il  turho  gi  tieralor  plant,  transforiiicr, 
noiiiiH,  \i..  at  a  cost  of  over  i;34.(MKI. 

ClloUonham.  The  Council  have  decided  (o  speiul  £7r)0  in  l.iyiiig 
H  cable  to  (Upply  electric  currtiit  to  r,  factory. 

Derby.  Last  wi'ok  the  Corpiu'ation  ajiiirovcd  a  pro|ioKal  lo  cx]k  liel 
another  £20,riO<)  upon  aeldilii.nal  generating  plant  and  mains. 

It  waM  |Miinlid  oiil  that  Hie  dciuuud  for  electrical  cik  rgy  for  [lowcr 
continued  to  imrcase  nl  a  r«|ild  rate.  'I'lic  inomv  would  come  euit  of 
Hie  Hiiildnr   fund.  Hie   ihIIm   up,,,,    »lii,l,    lia.l  iliM,ii,i>,|„  ,1   ,,win„  I,,  H,c 
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ristiictious  upon  capital  expenditure.  Tlio  OoveinuKUl  department 
interested  in  the  extensions  had  expressed  approval,  and  had  jiroraiscd 
priority  in  tlie  tlelivery  of  the  requisite  plant  and  material. 

Aid.  W.  G.  Wilkin^,  chairman  of  the  Committee,  mentioned  that 
during  llie  vear  ended  Seyiteinber  last  the  electricity  receipts  amounted 
to  £64,000, "compared  with  £dO,000  in  the  year  ended  Sept.,  1914.  For 
that  supplied  for  power  £29,700  was  received,  against  £10,000.  After 
allowing  for  the  10  per  cent,  advance  in  the  charge  to  eunsumcrs,  there 
was  an  increase  of  75  per  cent,  in  the  receipts,  notwithstanding  that 
practically  the  whole  of  the  street  lighting  had  been  discontinued,  that 
there  was  a  decline  in  the  consumption  for  private  lighting,  and  that  tho 
coal  bill  was  £7,<)00  heavier.  The  gross  profits  hid  grown  from  £21,000 
to  £30,000  per  annum.  By  the  introduction  of  modern  plant,  5i  lb.  of 
coal  was  now  used  as  against  9  lb.  eight  years  ago,  in  generating  a  unit 
of  electricity.  That  economy  effected  a  saving  of  £10,000  per  annum. 
When  he  became  a  member  of  the  t'ommittee  21  years  ago  the  turnover 
was  £4,800  a  year,  but  it  was  now  more  than  £.5,000  per  month.  The 
committee  were  forced  by  the  demand  for  electric  energy  for  power  to 
make  the  extension  now  suggested,  by  which  the  capacity  of  the  works 
would  be  increased  from  ,£64,000  to  over  £80,000  worth  per  annum. 
The  additional  cost  in  sinking  fund  and  interest  charges  would  be  £2,800 
per  annum.     The  extension  would  only  meet  immediate  needs. 

Manchester. — Tht;  Electricity  Committee  recommend  the  City 
Council  to  apply  to  the  L.G.  Board  for  borrowing  j.owers  to  the  ex- 
tent of  £30,000,  for  extensions  of  the  undertaking. 

The  last  sanction  for  a  similar  amount  is  fully  earmarked  for  sub- 
stations now  being  equipped,  and  before  any  further  necessary  contracts 
can  be  placed  it  is  imperative  that  fmther  powers  should  be  obtained. 

ShefBeld. — Cables  are  to  be  extended  at  an  estimated  cost  of  £223, 
and  supply  is  to  be  given  to  works  outside  the  City  boundary. 

The  Treasiu-y  has  appi'ovcd  of  the  borrowing  of  £8,280  for  rotary  con- 
verters and  sub-station  buildings,  including  cost  of  purchase  of  a  site 
for  a  sub-station. 

GENERAL. 

Accrington. — The  salary  of  the  acting  electrical  engineer  (Mr. 
A.  W.   Clegg)  has  been  increased  from  £3.'50  to  £400  per  annum. 

Jlr.  t'lcgg  is  also  to  be  granted  a  special  fee  of  £50  for  loss  of  holidays, 
prolonged  hour.-;  of  duty  and  special  work  in  connection  with  the  installa- 
tion of  new  plant.  He  receives  a  further  grant  of  £140  from  the  chief 
electrical  engineer  (Mr.  Gray)  during  his  absence  in  the  Army. 

The  new  boiler  feed  pump  has  been  erected,  and  a  quotation  has  been 
accepted  for  overhauling  the  old  pimijjs. 

Alleged  Preferential  Charges.— In  reference  to  tlie  action  which  is 
I.ieing  brought  by  the  tJas  Light  &  Coke  Co.  against  Haclnsy 
(Lcndcu)  Borougli  Coimcil  to  restrain  alleged  preferential  charges 
for  the  supply  of  electricity,  the  Woolwich  Electricity  Committee 
reported  to  its  Council  last  week  that  the  questi(  n  aivolved  was  cne 
of  great  importance  to  the  Council's  electricity  i;  ndertaking,  and  that 
tlicCoim-'il  should  bear  an  equitable  proportit  n  of  the  costs  involved. 

The  Council  were  also  recommended  to  request  the  Hackney  Council 
and  the  Municipal  Electrical  Association,  who  are  taking  great  interest 
in  the  matter,  to  make  a  representation  to  the  Ministry  of  munitions 
with  a  view  to  the  proceedings  remaining  in  abeyance  dining  the  war. 

Both  recommendations  were  adopted  by  the  Council. 

Kxeter  and  York  Corporations  arc  alto  .supporting  Hackney  with 
financial  assistance. 

Battersea  (London).— In  December,  1915,  the  Metropolitan  Water 
Board  entered  into  an  agreement  for  the  supply  of  electric  current 
for. lighting  and  for  )io\ver. 

The  price  was  fixed  at  Id.  per  unit  for  power  and  3.5d.  for  lighting, 
l)lus  10  per  cant,  temporarily  increased,  but  the  Board  instructed  its 
Committee  to  report  on  the  result  of  the  arrangement  at  the  end  of  12 
months  and  as  to  the  trial  of  an  alternative  method  offered  by  the  Council, 
viz.,  for  the  sunply  of  current  at  £4  [xr  kw.  of  maximum  demand  per 
■annum,  plus  Jd.  per  unit  when  the  average  price  of  coal  did  not  exceed 
128.  per  ton.  10  per  cent,  of  the  total  consumption  for  power  being  allowed 
for  lighting  at  power  rate.  The  Clhiel  Engineer  now  states  that  the 
portions  of  the  buildings  at  Battersea  where  the  princi])al  use  of  electric 
power  was  contemplated,  are  at  pre.sent  in  the  temporary  occupation  of 
H.M.  Go\'ernment :  that  the  total  charge  for  power  for  tli"  four  quarters 
ond'Hl  September  last  amounted  to  £14;  19,h.  Od..  of  which  143.  2d.  only 
was  chargeable  to  thn  Hoard  and  the  remainder  to  tho  Government. 
Until  tharo  was  a  considerable  increase  in  the  power  load  the  present 
method  of  purchasing  the  current  was  satisfactory. 

Bedford.- -Last  week  tlic  Council  rescinded  the  resolutions  pa.'-tcd 
to  supply  current  to  proposed  large  works  in  the  neighbourhood,  and 
a  Sub-Committee  is  to  try  tiO  obtain  better  Icnms  for  the  Council. 

Colchester. — On  the  jirescntation  of  the  Electricity  Committee's 
report  last  week  the  chainuc.n  (.\ld.  Barritt)  said  the  conditions 
under  which  electric  current  was  now  beuig  generated  and  distri- 
buted were  much  more  serious  tlian  foimcrly,  and  might  become 
critical. 

Those  conditions  were  caused  by  the  decrease  in  the  slaff.and  he  re- 
marked that  they  might  have  to  suspend  temporarily  tlvc  supply  of 
current. 

Mr.  Wright  suggistrd  that  tho  (.'onnnittcc  might  send  out  a  warning 
to  tho  inhabitants  to  discontinue  "  the  use  of  high-voltage  lamps,  and 
use  those  of  lower  voltage — say  5  volts." 


Glasgow.  -For  the  current  financial  year  the  receipts  of  the  tram- 
ways department  (up  to  Dec.  30)  w^ere  £715,746,  an  Jncreafo  of 
£54,702.  18s.  Sd.  (  n  the  correspcnding  months  of  the  preceding  year. 
The  number  of  passengers  carried  was  223,613,743,  against 
207,631,023. 

Increased  Charges  for  Electrical  Energy.— Iho  charges  for  electric;.! 
fucrg\'  ar."  being  inoreai-xd  at  the  following  places  : — 

At  Walsall  the  i  li  m;'  >  u.   being  increased  temporarily  by  20  jier  cent. 

Worthing  Couii'  li  li  i-  nn  nased  its  charges  by  20  percent.,  making  30 
per  cent,  over  pre  «  ,ii  .  !]:u  ji  s. 

Hebden  Bridge  t  ouncil  is  increasing  its  prices  for  current  for  lighting 
by  20  per  cent,  and  for  power  by  25  per  cent,  as  from  1st  inst. 

Southwark  (London)  Electricity  Committee  propose  to  increase  their 
charges  for  eui'rent  to  30  per  cent,  over  pre-war  prices  for  lighting  and 
50  jjer  cent,  for  power.  It  is  also  intended  to  increase  the  charges  by 
1  per  cent,  without  further  notice  for  each  6d.  by  which  the  contract  price 
per  ton  of  coal  exceeds  20s.  on  all  accounts  issued  alter  Jan.  1,  1918. 

Kensington  Council  will  not  object  to  tho  Kensington  &  Knights- 
bridge  Electric  Lighting  Co.'s  proposal  to  make  a  surcharge  of  10  per 
c:'nt.  on  customers'  accmints  from  Jan.  1  to  June  30,  1917.  The  maxi- 
mum charge  has  hith'/rtu  hcen  5d.  per  unit. 

Linking-up  in  North  London. — Arrangements  are  being  made  for 
linldng-up  the  North  Metropolitan  Electric  Power  Supply  Co.'.s 
undertaking  with  that  of  Hackney  Borougli  Council.  A  cable  is  to 
be  laid  from  Edwards-lane,  (Stoke  Newingtcn,  to  the  Council's  sub- 
station at  Northwold-road, 

Llandudno. — The  electrical  engineer  (Mr.  H.  Morten)  is  reporfng 
on  the  questi'  n  nf  provid'ng  a  storage  battery  a\ailable  for  small 
loads. 

Luddenden  Foot. — The  Urban  Council  have  made  arrangements 
w  ith  Halifax  Corporatitn  for  the  supply  of  electric  current  for  public 
lighting. 

Marylebone  (London).— In  a  report  to  the  Electric  Supply  Com- 
mittee, the  general  manager  of  the  electricity  department,  Mr.  A.  H. 
Seabrook,  refers  to  his  interim  report  on  the  question  of  whether 
it  would  be  comraercially  possible  to  gasify  coke  iu  jjroducers, 
extract  the  ammonia  and  turn  it  into  sulphate,  anel  fire  the  boilers 
with  gas. 

Mr.  Seabrook  reports  that  the  capital  cost  which  would  be  entailed 
\vould  far  exceed  any  saving  that  could  be  made.  The  next  best  thing 
todo,  and  which  was  a  big  step  in  Ih'-  riiilit  iliii  ction  of  the  proper  utilisa- 
tion of  coal,  and  furthermore  wouM  im;  Ui  .1m.  was  to  fit  two  boilers  with 
tho  Underfeed  Co.'s  typo  of  traxcllii);.;  grate  conibired  with  forceel 
draught.  These  grates  would  increase  the  ca;'aiitv  <,{  the  two  boilers 
by  25  per  cent.  ;  instead  of  a  boiler  capaeit>  "f  2  tlv-v  should  get  an 
equivalent  of  2i.  A  half  a  boiler  w.is  worth  between  £3^000  and  £4.000. 
Mr.  Seabrook  states  that  he  has  alwavs  been  gratefulto  Mr.  A.  Wright  for 
tho  class  of  boiler  he  msl all'  .1  at  tli'.>  generating  station.  Under  the 
conditions  they  wem  ivi|uii\cl  i..  umk  they  were  ven/  large  for  their 
output,  and  by  incr  a-i'i;4  lli'-  chauvlii  ili'-^-  could  greatly  increase  their 
capacity.  Two  ur  tin  s-  v.ars  ajuit  v.  a  -  a'r.'ed  to  uicrease  the  induced 
draught  in  the  boiler  huu-.e  and  .l  contract  was  placed'  with  Me.isr.'. 
Babcock  &  Wilcox,  to  be  carried  out  gradually,  and  which  was  now  half 
completed.  That  was  as  much  as  they  could  do  to  increase  the  boiler 
capacity  by  means  of  induced  draught,  but  by  adding  forced  draught 
as  would  be  the  case  with  the  underfeed  stokers,  they  got  a  still  further 
capacity  ;  at  tho  same  tmie  that  would  not  damage  the  boilers  in  any 
way,  as  they  were  so  amply  designed  as  to  bo  cap.able  of  more  work 
without  il  trinifnt.  The  output  of  a  boiler  depended  upon  the  fuel  fed 
in,  ]ilus  air  I'.i'i  >sary  for  combustion.  Had  their  boilers  been  designed 
on  a  narrow  margin  it  would  not  have- been  possible  to  have  obtained  a 
greater  output  from  them  by  increasing  the  air  supply.  They  were 
designeel  to  evaporate  nonnally  18,000  lb.  of  water  per  hour,  and  by 
increasing  tho  draught,  both  forced  and  induced,  they  could  brmg  that 
upto25,0001b.,or39perc3nt.  The  boilers  with  Underfe>ed  grates  would 
work  contmuously  on  coke  breeze  and  similar  low-class  fuels,  or  one  of 
the  two  could  bo  fed  with  the  coke  and  gas  obtained  from  the  proposeel 
distillation  plant.  Tho  T''nderfeed  Stoker  Co.  had  submitted  a  tender 
for  the  necessary  plant  at  £1,781,  but  tho  work  to  be  carrieel  out  by  tho 
station  staff  woulel  amount  to  £319,  a  total  of  £2,100.  The  existing 
grates  of  tho  two  boilers  for  which  tlvy  proposed  to  substitute  Under- 
feed grates  being  worn  out,  would  next  year  cost  £500  for  renovat-on,  so 
that  tho  net  cost  was  £1,600,  loss  tho  valuo  of  a  number  of  parts  that 
would  be  ujcd  as  replacements  for  the  other  stokers. 

Newcastle  (Staffs.). — The  salary  of  Ihe  borough  electrical  engneer, 
Mr.  A.  .1.  C.  Lc  Ren/,i,  has  eeeu  n'  reased  by  £25  per  s  nmini  as  from 
J»n.  1. 

Newport  (Mon.). — The  maximum  load  at  the  electricity  works 
occurred  an  Deo.  21  when  it  oxccedcel  4,500  h.p.,  comparcel  witli 
3,950  H.P.  in  1915,  or  an  increase  of  17-7  per  cent. 

Tho  increase  in  units  generated,  however,  exceeded  30  f  er  cent.,  owing 
to  llv^  much  improved  load  factor  on  tlio  works  due  to  tho  powersupply 
til  faelorics,  which  is  practically  a  day  and  night  load.  Notwithstanding 
the  great  restrictions  in  force,  after  allowing  for  disconnections,  there  was 
an  increa.so  o£  78  in  the  numlx'r  of  consumers  during  I'.lld.  the  total 
number  of  consumers  being  2,354.  Tho  domestic  use  of  electvicity  has 
also  shown  a  ven.-  considerable  increase,  and  the  recent  exhibition  has 
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done  a  gieat  deal  to  develoj)  the  use  of  oleclricity  for  these  ])iiti)os(  s- 
It  is  reported  that  tlie  outlook  for  the  electricity  undertaking  has  never 
been  more  favourable  than  it  is  at  present. 

Purchase  of  Coal. — At  the  meeting  of  Bristol  Corporaticu  last 
week,  3Ir.  Veale  movEd  that  a  special  committee  be  appointed  to 
report  ujxn  the  present  method  of  the  purchase  and  c'eli-\erv  of  coal 
by  the  various  Committees  of  the  CouneU,  and  as  to  the  desirability 
of  appointing  a  committes  to  control  the  purchase  and  delivery  of  all 
coal  required  by  the  several  Ccmmitfces. 

Mr.  Ve.\le  stated  that  there  were  12  committees  which  bought  their 
own  coal.  The  Electrical  Committee  was  the  largest  buyer  and  the 
I>ocks  Committee  was  also  a  large  pm'chaser.  The  Electrical  Committee 
bought  44,600  tons  per  annum,  and  the  Docks  Committee  15.000  tons. 
In  addition,  there  were  10  committees  who  were  buying  about  10,000 
tons  a  year,  but  they  coukl  not  store  it.  He  would  like  a  .special  com- 
mittee to  consider  if  something  could  not  be  done  by  which  those  com- 
mittees could  join  together,  and  so  buy  at  the  right  time  and  at  the  lowest 
price. 

In  the  comse  of  the  discussion  Su-  Wm.  Howell  D.ivies  suggested  that 
the  motion  would  be  more  acceptable  if  the  Docks  and  Electrical  Com- 
mittees were  omitted.  He  could  understand  that  co-operation  in  the 
purchase  of  coal  for  committees  who  used  similar  sorts  might  be  advan- 
tageous. He  was  not  sanguine  it  would  mean  a  large  saving  to  make 
any  alteration,  and  he  quoted  figures  to  show  that  the  Corporation  as 
buyers  obtained  favourable  terms.  He  did  not  think  they  were  likely 
to  get  coal  at  very  much  lower  prices  than  they  were  paying  at  present. 
The  competition  and  the  desire  to  serve  the  Corporation  were  so  keen  on 
the  part  of  their  fellow  citizens  that  the  prices  were  extremely  low.  If 
a  depot  were  established  they  would  find  depreciation  of  material.  At 
the  same  time,  he  had  no  objection  to  a  committee  to  consider  proposals 
go  far  as  committees  outside  the  Electrical  and  Docks  Committees  were 
concerned. 

Mr.  Metcalfe  thought  the  proposal  was  the  thin  end  of  the  wedge  in 
regard  to  municipal  trading.  Directly  the  Corporation  began  dealing  in 
coal  they  would  have  to  provide  for  horses,  carts,  yards,  officials,  weigh- 
bridges, losses  by  depreciation,  strikes  and  insurance. 

In  reply,  Mr.  Ve.vle  assured  the  Council  he  was  entirely  against 
inuniciiial  trading,  but  he  thought  they  were  justified  in  trying  to  buy 
in  a  Ix'lter  market.  His  projiosal  was  not  for  war  time,  but  for  a  per- 
manency. 

The  motion  was  lost  by  22  votes  to  24. 

Rotherham.  -It  is  reported  that  the  ckolric  supply  department 
h-Ls  made  good  progress  during  the  past  year,  the  demand  lor  power 
having  greatly  increased. 

The  department  has,  therefore,  been  compelled  to  carry  out  extensions 
of  plant  in  order  to  meet  the  demand. 

Amongst  the  new  businesses  opened  during  the  year  is  a  manufactory 
for  the  production  of  alloys.  To  facilitate  the  output  an  electric  furnace 
— one  of  the  first  of  its  type  in  the  borough — has  been  introduced. 

Southwaik  (London).— The  Electricity  Committee  has  pur- 
eha.scd  live  motors  for  power  consumers  (two  on  the  hire- j)urchasc 
s^'stom  and  three  for  hire),  and  al.so  440  yds.  of  cable  will  be  bought 
and  laid,  at  a  ccst  of  £106. 

Woolwich. — The  salary  of  the  borough  electrical  engineer  (Mr. 
(i.  W.  Keats)  has  been  increased  from  £400  lo  £500  per  annum,  as 
from  April  I,  1916,  and  the  matter  is  to  bo  reconsidered  at  the  end  of 
the  current  financial  year,  when  the  results  of  the  worldng  of  the 
electricity  undertaking  arc  available. 

Walsall. — The  repairs  to  the  rotor  of  an  nltomator  at  the  gene- 
riiliiiy  Ht.'ition  wore  coniplHcd  on  Ih-  0(h  ult..  but  it  was  taken  for 
anol  her  establish nu-iit. 

Th'-  Town  CIr  rk  has  been  instrnclcd  to  take  steps  to  prepare  the 
Council:)  claim  for  conip-'nHation  in  r>Hi>cet  of  lo?s  sustained  by  reason 
of  [iliint  on  order  for  tli'.  new  station  Ix  inK  requiiid  f(jr  Stale;  v.ork. 
Tho  eonimnndeering  of  the  plant  will  cause  further  delay  in  gettin;;  the 
plant  ftt  111"  ntntion  into  eommii'sion.  Th"  que.ition  of  inoi'cnsiin;  the 
l'r''-'-nt  (arid  for  bulk  supply  (which  provides  for  n  oofll  clause  and  for  a 
ihro  yi  nrV  a'irormont)  has  b?on  d' f'-ri^od  until  the  new  station  i.s  in 
etiectiv.-  .ppcrntion. 

(>ii  tiK)  I3lh  ult.  tlic  maximum  load  mcordcd  ol  Wolverhamploii- 
stftet  titutlon  «ni  2,«>()(|  kw.,  tho  cHuctivc  oapncily  of  the  plant  Ix'iug 
1,870  kw. 


Electric  Heating  Boom.— The  electrical  eng;ntcr  of  St.  Amies 
Urban  CouirlI  (Mr.  J.  H.  Clothier)  reports  lliat  there  was  a  particu- 
larly large  demand  for  electric  radiators  la.st  me  nth. 

Householders  are  tiuning  to  electric  fires  in  preference  le)  coal  fires. 
Notwithstanding  the  reduced  consumption  for  Ughting  Mr.  Clothier 
states:  "Tho  loael  upon  the  station  during  the  past  fortnight  has  been 
exceptionally  heavy,  principally  due  to  radiators  ;  the  load  has  con 
stituted  a  record  in  the  way  of  maximum,  practically  the  whole  of  th  ' 
plant  has  been  in  operation  anel  the  spare  plant  reduced  to  a  minimum." 

Lewes. — i^'cventecn  new  electric  lamps  arc  to  be  erecteel  in  South- 
over  elistrict. 

ShefSeld. — In  a  review  of  the  [jast  year's  trade  it  is  stated  that  a 
nevv-  era  iu  the  local  steel  industry  is  created  In'  the  introduction  of 
the  electric  furnace. 

Though  a  number  of  electric  fmnaces  have  liccn  at  work  for  some  vears, 
the  war  lias  caused  them  to  receive  attention  from  the  trade  as  a  whole. 
Nearly  40  such  fmnaces  are  at  work  or  contracted  for,  and  many  addi- 
tions to  the  number  are  likely  to  be  made  in  the  near  futme.  The 
Greaves-EtcheUs  type  is  stated  to  have  won  genera!  favour,  anel  the 
small  sizes  are  proving  quite  satisfactory  for  tlie  manufactine  of  high- 
speed steel.  In  a  number  of  cases  electric  steel  has  proved  a  reliable 
substitute  for  Sweelish  steel,  and  the  extension  of  electric  melting  shoulel 
lessen  the  city's  dependence  upon  Swedish  iron  and  steel  prcelucts,  which 
are  scarce  anel  very  dear.  The  electricity  department  of  the  Corporation 
realise  that  electric  melting  has  a  great  future  anel  are  arranging  for  a 
large  increase  in  the  supply  of  current.  1\\ey  are  supplying  current  to 
20  furnaces,  and  they  expect  shortly  to  couple  up  a  further  10,  the  output 
of  the  whole  being  estimatcel  at  100,000  tons  per  annum. 

Seven  firms  are  now  making  permanent  magnets,  a  new  local  industry, 
and  one  is  producing  large  electromagnets  fe>r  lifting  purposes. 


m         LIGHTING  &  POWER  NOTES. 


Banbrldge.-  'I  he  Onuu  11  liive  dccielcd  to  invite  t(nel<'rs  for  jiublic 
lighting  by  electricity  or  gas. 

Dudley.-  'Hip  Streets  and  Liglitinji;  Committee  hns  decided  upon 
nn  ill!  rissc  of  Mtrcet  light  iii;;{,  ond  n  Hiiheommitte  is  tn  prepare  n 
practicnl  scliemc, 

Electric  Driving  in  Textile  Works.— Tiic  now  fa.iory  of  (Vlllot 

(l.ld  )  al  M.inir  I'-iik  has  been  ecpii|>|ii-(|  electrically  tliioughoul  by 
.MchHiH  .M.irryat  A  riuec  The  motors  ore  from  4  n.V.  In  15  ii.i-,  anil 
lotol  about  100  M.p.  in  all.  lii"  lighting  Is  effected  i)y  means  of  huH- 
watt  lorn  pi. 


TRACTION   NOTES. 


Halifax.  -The  Board  eif  Traele  has  extended  for  euic  yctiv  from 
Aug.  18.  lltlli,  the  time  limiteel  by  the  Corporation  Act,  U)ll,  for  the 
construction  of  certain  tramways. 

Huddersfield. —  Owing  to  the  pressure  on  (he  (ramwajs  the  Tram- 
ways Committee  have  issued  an  appeal  to  passengers  asking  feir 
forlearancc. 

The  appeal  states  that  ISO  persons  have  enlisted  or  been  drafted  lo 
other  work  by  the  tiovernmcnt.aud  th"  whole  of  the  works  .stall  his  l>ceu 
taken.  It  is  proposed  to  reeluce  the  number  of  stopping-places  on  the 
routes,  ar.el  it  is  hoped  that  no  parcels  nuiy  have  to  be  carried  after  5  p.m. 
L-idies  are  rcepicsteel  to  shoj)  as  early  in  the  elay  as  possible  or  in  mid- 
afternoon,  so  as  to  relieve  the  m;d-elay  congcstie)n.  Persons  who  pre- 
viously iis(  d  the  railways  are  now  availing  themselves  of  the  trailiways. 

Manchester  Tramways. — Owing  to  labour  shortage  and  an  increase 
in  thi.'  number  of  passengers,  great  difficulty  is  being  experienced  in 
nuiintaining  an  adequate  tramway  service  in  Manchester  and  Salford. 

At  Salford  the  employment  of  women  as  elrivers  is  under  consideration, 
but  the  general  manager  of  the  Manchester  tramways  (Mr.  J.  M.  McElroy) 
states  that  whereas  when  his  Committee  first  asked  fe)r  women  as  guarels 
they  were  ovcrwhelmcel  with  appfieations,  the  number  receive  el  now  is 
exceedingly  .small  anel  does  not  bring  the  right  class  of  woman.  .\t 
Manchester  they  have  been  able  to  get  enougli  drivers  to  nuiintain  tlie 
pre-war  services,  but  they  lack  skilled  men  for  the  work  of  ear  mainten- 
ance, which  is  the  chief  tiling  that  prevents  an  increase  in  the  number  of 
tramcars  run.  Tramway  managers  regarel  the  emijloyinent  of  volunteer 
eir  auxiliary  men  drivers  as  more  ])racticable  tlinu  the  introduction  of 
women  drivers.  The  niuin  difficulty  is  (he  training.  .\t  present  a  pro- 
spective eU'iver  gives  to  his  training  .several  hours  a  day  for  three  of  four 
weeks.  Only  a  small  part  of  it  can  be  got  by  indoor  instruction.  Most 
of  the  time  he  spends  on  the  cars,  learning  not  oidy  the  practical  work  of 
»  driver,  but  also — what  is  very  impeirtant — the  routes  overwhich  he  may 
be  called  uiKin  to  run,  ,'\  scheme  of  ve)Iunlary  help  could  not  be  enter- 
tained unless  a  sullicicnl  n\nidicr  of  men  came  forwarel  who  were  able  to 
give  a  good  nundicr  of  hours  per  week,  at  any  rale  during  the  training 
period.  A  body  of  voluntary  drivers  once  trainid  couiel  be  mnelc  good 
use  of.  Mr.  McElroy  suggesis  that  the  public  who  >ise  the  trams  might 
do  a  gooil  elcal  towards  a  sohitiou  of  the  i>roblein.  It  is  only  acute  during 
an  liour  or  two  in  the  nuirning  when  i)eople  are  coming  into  the  city  for 
business  »i;il  during  a  couple  of  hours  in  the  evi  ning  when  the  stream  of 
p,i.-<»engers  Hows  homewaril  to  III"  suliuilis.  i\lr.  McElroy  is  appealing  to 
those  peo]ile  who  use  the  traiiiH  in  tlicw-  bu.sy  hour^  but  who  are  inielerno 
obligation  to  do  so  to  avoid  the  "rush  "  hours  in  the  morning  and 
evening.  Mr.  MelOlroy  also  points  out  that  a  great  niinibcr  of  school 
children  arc  carried  on  the  trams  in  the  busiest  hour  of  the  nioriiing.      He 

thinks  it   not   uiireas ible  to  suggest    Hint  the  si  linols  she.uld  open  at 

!l.;iO  iii.'-liad  of  !l. 

Women  Conductors  on  the  Undergiour.d  Railways.-  it  is  an 
n.iimccd  ^mt  owing  to  the  number  of  ii"  n  callcil  up  for  ser\i<e 
women  conduelordaro  to  be  employed  on  the  Tul;o  railways. 

Shuilleld.— Application  is  to  lo  made  to  tlio  Ministry  of  Muniliems 
for  II  iicrniit  to  linve  100  Ions  of  tram  rails  rolled. 
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Tramway  Accidents.  .An  jutiddil  oceunxd  at  BmdforJ  un 
!Mciii(Ui\,  wlioi  .1  truiiuur  niu  down  nii  incline  between  Wyke  and 
Bailiff  bridge. 

A  driver  had  tu  leave  Lis  ear  at  the  tup  of  a  steep  lull  lo  deliver  some 
newspapers.  After  ho  had  got  off  the  car  started,  and  on  the  way  down 
the  hill  it  crashed  into  another  car  full  of  passengers,  wrecking  it.  Of  the 
passengers  21  were  injured,  and  the  conductress  of  the  runaway  car  wa.s 
also  seriou.sly  injured. 

At  Dudley,  on  the  4th  inst.,  a  tramear  accident  occui'rcd,  resulting  in 
the  death  of  a  passenger  and  injiu'ics  tu  25  others.  It  appeared  that  the 
driver  (Benjamin  R.  Davies),  having  brought  the  tramear  to  the  terminus 
at  the  toi)  of  the  Tipton-road,  applied  his  brakes,  and  for  some  reason 
left  the  car.  The  conductress  (ilaggie  Jefferson)  proceeded  to  reverse 
the  jKjles.  She  afterwards  boarded  the  car  at  the  rear,  in  company  with 
a  learner  (Annie  Payne).  The  brakes  were  releaseil  before  the  driver 
riturncd  to  the  car,  and  it  startcti  down  the  Tipton-road — a  long  ar.d 
rather  steep  gradient— and  near  the  G.W.R.  goods  station  it  jumixd  the 
metals  and  overturned.     The  learner  Payne  was  fatally  injiu-ed. 

Tramways  Employees  Wages. — Sir  Geo.  Askwith  has  awarded  a 
war  bonus  of  Cs.  (id.  per  week  to  the  male  tramway  employees  in 
14  Laneasbire  towns. 

The  amount  awarded  inehules  any  inereasses  granted  since  the  out. 
break  of  the  war.  Youths  under  18  are  to  receive  a  war  bonus  of  3s.  3d 
Xo  change  is  made  in  the  wages  or  war  bonus  paiel  tn  female  employees- 


III! 

MISCELLANEOUS  NOTES. 


Electric  Light  Switching.  -'11, e  results  of  the  secud  bauh  exami- 
nation in  this  subject  are  given  below.  Those  desn-ing  further  par- 
ticular.s  should  eommuDicate  with  Messrs.  A.  P.  Lundberg  &  Sons, 
477-489,  Liverpool-road,  London,  N. 

Ailrniiced  Grade  (in  order  of  merit). — ^W.  A.  McCall  (Blackbuni),  H 
(Jrimshaw  (Golbome),  anel  .T.  J.  Rogers  (DundalU). 

Intiirimdiiitc  Oraih  (in  oreler  of  merit). — Julm  .Moraii  (Bui-y,  Lanes.), 
];.  H.  Lawronson  (Romsey).  T.  A.  Holt  (Binpi'r^li. him,  \.  A.  Jassawalla 
(Karachi,  hidia),  ,S.  Booth( Warrington),  J.  I'nin  i  .^t  ,i  li .  n.l),  E.  Emery 
(Old  Hill,  Staffs.).  Sapper  N.  A.  Robinson  i  Iv.uiin;.!  is),  J.  Wriglit 
(tirimsby),  W.  M.  Fowler  (tirimsby)  and  W.  11.  t'lemcnts  (St.  Mar- 
garet's-on -Thames). 

Worhd  Aiwllicr  l'iii»i:—J.  Bibb  (Lundon,  S.W.),  and  U  H.  Keeling 
(H.M.S.  -.Vjax"). 

Pirhiiiiiiiini  (,'riiile  (in  order  uf  merit). — H.  M.  Osbonie  (Binningham), 
K.  F.  Galea  (Malta),  V.  V.  Hood  (Le ith),  .J.  Pendleton  (Sheffield),  "  Par- 
«  ill  "  (Hinckley).  H.  Pritchard  (Rb^inuex'),  W.  F.  D.  Morgan  (Tredegar). 
M.  t'.  Stoker  (Manchester),  S.  Addyman '(Leeels).  R.  P.  Gilbert  (Lonelon, 
X.).  I>.  L.  Little  (Rugby)  and  G.  Uouelney  (Lordon,  S.  H). 

]yoike-l  Aiioiha-  Paper.— X.  J.  Tourle  (Dmistable).  R.  C.  Stripp 
(London,  N.W.),  J.  Hamer  (Uewsbury),  Sapper  R.  Rees  (B.E.F.). 

Candielatcs  whose  Papers  were  in  time  for  this  batch,  anel  who  do  not 
linel  tlicirnanies  above,  have  failed  to  Cjualifj'. 

Enemy  Firms  Wound  Up. — The  Board  of  Trade  have  ordered  the 
w  inding-uj)  of  398  business  controlled  by  alien  enemies. 

The  latest  list  includes  Carl  Zeiss  (London)  (Ltd.),  13-14,  Great  Castle- 
street,  Oxford-circus,  Lonelon,  W.,  opticians,  &e.  (Controller  :  L.  H. 
Weatherley,  14,  George -street.  Mansion  House,  E.C'.)  Institute  W. 
Lehimmelxjfeng,  137,  Cheapside,  London,  E.C.  and  elsewhere  in  the 
United  Kingdom,  inrpiiry  agency.  (Controller:  R.  E.Smith,  .^S,  New 
Broad-st..  EC. 

Claims  against  U.  rhlliorn  &  Co.  (Ltd.),  11.  Christopher-street, 
Finsbiuv-sepiare.  London,  E.t'.,  are  to  be  sent  to  Mr.  E.  J.  Webber 
(Messrs  Percy  Mason  &  Co.),  04,  Gresham-street,  E.C,  by  Feb.  28. 

Engineers'  Piece  Rates. — .4t  Manchester  on  Tuesday  an  inquiiy 
was  ojiencd  by  the  Chief  Industrial  Commissioner's  De]iartraent  into 


questions  eunnecteel  with  piece-worker's  rates  and  earnings  in  the 
Manehester  engineering  trade. 

The  Court  was  comixjsed  of  Mr.  W.  Mackenzie,  K.C.  (chau'man)  and 
Mr.  L  H.  Mitchell,  of  the  Chief  Industrial  (Jommissioner's  Depart  nuiit , 
London,  with  the  following  as  assessors  :  Messrs.  F.  S.  Gocdbehere,  ]•'. 
C'ovcntry  and  M.  E.  H.  (jreg  (represr-ntiiv/  I  lif>  employers),  and  Messrs.  J. 
Binns,  G.  Ashcroft  ami  R.  H.  Coad     m  |  n mlingthe  workers). 

The  inquiry  is  the  cmtcome  of  H"  i  ^  •  m  jward  of  the  Government 
Productions  Committee  respecting  Uie  ap[.eal  of  engineers  and  allied 
trades  for  an  increase  in  wages.  In  the  recent  negotiations  the  trade 
unions  protesteel  that  the  piece  rates  were  wholly  inadequate,  and  Sir 
Geo.  Askwith  ijromised  an  inquiry  into  the  whole  question. 

Evidence  was  given  by  piece  workers  in  several  engineering  works  in 
support  of  the  contention  that  the  rates  alloweel  are  insufhcient. 

Improper  Use  of  Electric  Current.— At  Woherhampten  last  week 
John  C.  Turt(  n  was  sumnuncd  for  having  improperly  used  elec- 
tricity supplied  by  the  Corporatk  n 

In  August  last  elefendant  applied  for  a  supply  of  electricity  for  power 
purposes,  anel  recently  it  was  found  that  the  current  was  being  appro- 
priated for  liL'Illill'J    |ilH  pnsrs. 

For  the  di  1^  n'  ii  w  j  i-xplained  that  prior  to  Nov.  5  defendant's 
premises  wen  lulii'  ■!  l\  .idynamo.  On  that  date  a  mishap  occurred  to 
the  elynamo,  and  delemlant,  who  was  working  on  munitions,  obtaincel 
light  from  the  power  supply.  The  same  day,  or  shortly  after,  a  man  from 
the  electric  supply  department  called,  anel  at  defendant's  request  the 
( 'orpe>ration  supplied  another  meter.  There  was  no  intention  to  defrauel, 
as  cvervtliing  was  done  openly.  Defendant's  sole  itlea  was  to  get  on 
with  the  w<jrk. 

The  STjpENDi.iKY  saiel  no  eloubt  electric  current  was  wrongly  applied, 
and  tincel  elefendant  40s. 

South  African  Patent  Law.— In  a  communication  Mr.  H.  T.  P. 
Gee,  patent  agent,  of  Croydon,  points  out  that  on  the  1st  inst.  a  nvw 
Patent  and  Trade  Marks  law  came  into  force  in  South  Africa,  under 
which  Transvaal,  Cape,  Natal  anel  Orange  Free  State  can  now  be 
covered  by  a  single  patent  or  trade  mark  registration. 

Formerly  this  could  oidy  be  elone  by  taking  a  separate  patent  or  (radc 
mark  registration  in  each  province.  I'ru\  iii'  ial  |  ali  iits  ai  d  tiatle  marks 
may  be  eonverteel  into  LTnion  patents  aial  liadc  iiiaiks.  'llic  LTnion  e'f 
South  Africa  is  thus  brought  into  [line  \miIi  llic  Australian  Common- 
wealth, where,  until  a  few  years  aji>,  :i  -i  |,.i;,iie  patent  had  to  be  taken 
out  in  each  state  in  which  protect  I'll  1  mi-J-  md.  This  consolielat  ion  eif 
the  patent  laws  renders  both  the  olii  iiiiini;  ard  upkeep  of  patents  much 
less  costly,  and  should  encourage  iiielustry.  'the  new  Union  law  pro- 
vieles  (inter  alia)  for  the  grant  uf  :  Provisional  protection  (lasting  nine 
months),  a  single  patent  for  e'ognate  inventions,  patents  of  aeldition, 
compulsory  licences  or  revucations,  anel  certain  prohibitive  or  restrictive 
conditions  in  contracts  will  Ijo  invalid.  Renewal  fees  will  be  payable 
before  the  expiration  of  the  thirel.  seventh  and  tenth  year  from  the  elate 
of  the  patent. 

Trading  With  the  Enemy. — The  '■  London  Gazette  "  of  Dec.  22 
contaLnecl  further  additions  anel  alterations  to  and  removals  from 
the  statutory  list  of  persons  and  firms  with  whom  tradmg  by  persons 
and  firms  m  the  Unit^el  Kingdom  is  prohibiteel. 

Amongst  th>  additions  are  :  Sj"^'"- — Deutsche  Sudamorikanische 
Tolographongesellschaft,  Teuerife  ;  and  Sjieoht  (of  the  same  company), 
Santa  Cruz  elo  Tencrife. 

Wills. — The  late  Sir  Hiram  S.  Maxun  left  estate  of  the  gross  value 
of  £33,000.  The  late  Sir  William  R.amsay  left  jiersonal  estate  of 
the  value  of  £17,896. 

Women  Electrical  Engineers. — A  woman  has  been  placed  in 
charge  of  the  electric  .suiiply  work.s  of  the  Bradnineh  &  District 
Electric  Sujiiily  <  'o. 


TENDERS    INVITED. 


1 


I 

Electric  Cranes. 

Tinilds  are  re(|uir(d,  mitil  Feb.  12  for  the  Mijiply  ed'  six  4-ton 
I'^lectric  Travelling  I'ortal  Jib  Cranes  for  l)t  Kn.\x  Harbour. 
Sjccilications  from  Secretary  to  Tender  Board,  S.  African  Rail- 
ways Hcadi(uarler's  Offices,  Jolianncsburg,  or  fron\  the  High 
Commissioner  for  South  Africa,  32,  Victoria-street,  Lendon, 
S.W..  at  which  addresses  tenders  will  be  received. 
Electric  Light  Wire. 

The  Vi<  TOIU.VN  R.\ii.w.VY  Cu.MMlssiONERS,  Mellxiunic,  require 

tenders  by  11a.m.,  Feb.  7,  for  sujiply  of  v.  r.  Electric  Light 

r        \\'iro  (p.  d.   J.  per  cent.).     Particulars  from  the  Contractors' 

1-        Room,  Railway  ( 'uniniissionors'  (Offices.  Spcn^.T  st  .  Mcllimune, 


I 

Electrically  Controlled  Clocks. 

The  Cejiuty  Postmaster. t^cueud,  Sulnry,  will  rceeixc  tenders 
until  .Jan.  22  iov  supply  ami  installation  at  Newtown  (N.S.W.) 
Post  OlKcc  of  9  ElcctTically-Cont rolled  Clocks  (Schedule  599 
N.S.W.),  for  (ho  Au.sTRALiAN  Commonwealth  Postmaster- 
Gerierar.<*  Department.  Specifications,  &c.,  from  the  Deputy 
Postmaster-fieneral. 

Electrical  and  General  Stores. 

MiDDi.icsnuotdn  Corpoi'ation  require  tenders  by  first  post. 
Feb.  1  for  12  ntonths'  supply  of  Electric  Lamps,  Rubber  tJoods 
and  General   Stores.     Specification,   &e.,   from    the   Borougli 

i-        Fngineer. 
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Turbo-Alternators,  Dyuamos,  Swiichboards,  Motors,  &c. 

Tmders  are  ■■n\itcd  for  the  supply  and  delivery,  f.o.b.,  and 
complete  erection  of  One  Steam  Turto-altemiil  or  (of  7,500  k.  v.  a. ) 
and  Coudens'ng  Plant,  at  the  City  of  Melbourne  clectrieity 
works.  Tender  fo/m,  with  specification,  from  Messrs.  McU- 
wraith,  McEacham  &  Co.  Ppy.  (LUl.),  Agents  for  Melfcoiuiio 
Citj'  Council,  Billitcr-square-buildings,  London,  E.C.,  and 
tenders  to  the  Chairman,  Electric  Supply  Committee,  Town 
Hall,  Melbourne,  must  be  received  bj-  noon  of  March  .5. 

The  Australian  Commomwealth  Xavy  Department,  Mel- 
bourne (Victoria),  require  tenders  by  noon  Jan.  31  for  cupply 
of  D\Tiamos,  Switchboards,  Motors,  Balancers  aijd  Control  Gear 
for  Flinders  Naval  Base.  S];eeiiications  from  Director  of  Xavy 
Contracts,  Melbourne,  and  the  Naval  Staff  Offices,  Brisbane, 
Sidney,  Birkenhead  (S.  Australia),  Freniantle  and  Hobart. 

DuNEDiN  (N.Z.)  Council ,  require  tenders  by  5  p.m.  Jan.  24 
for  the  supply  of  a  Motor-Generator,  with  Accessories  aiid 
Spares.  Specification  may  be  seen  at  the  office  of  the  City 
Electrical  Engineer. 


TENDERS  RECEIVED  AND  ACCEPTED 


Battkksea.-- The  l!nr  iUgli  Ci.iniril  ha-;  (inlered  n  :!iok.\.a 
transformer  from  the  Briti.>h  Electric  Transformer  Co.  at  SCMiH. 

Twickenham. — The  Urban  Council  has  accepted  the  tenders  of 
Stuart  &  Moore  to  install  fire  call  bells,  for  £48.  Us.  3d. 

Rawtesstall. — The  Coi  n^il  have  placed  an  order  witli  the 
British  Westiughouse  Co.  for  the  supply  of  additional  switch  panels. 

Marylebose    (London). — The    following    tenders    liave    been 
accepted  by  the  Council  : — 

Babcock  &  Wilcox,  ash  conveyor,  £1,500  ;  coal  conveyor  under  coal 
bunkers,  £1,190  ;  James  Oakcs  &  Co!,  e.i.  parts,  £2(>'.5  ;  Umlcrfcod 
Stoker  Co.,  travelling  grate,  &c.,  with  forced  drauglit,  £I,7SI. 


Shbitield.— The  Tramways  Committee  has  accepted  the  tender 
of  the  British  Thomson-Houston  Co.  for  50  tramcar  motors. 

The  Electric  Supply  Committee  has  accepted  the  following  quota. 
tions  : — R.  White  &  Sons,  extending  aslies  roadway  at  Nee  pseud  station, 
£1.09IJ ;  A.  RcyroUe  &  Co.,  8  sets  of  jjanels  of  sub-station  switchgear, 
£4,041  ;  13  pmels  of  3,300-volt  3-pha.se  sub-station  switchgear,  £750' 
Viekcrs  Ltd.,  supply  and  erection  of  two  750  ii.w.  rotary  converters 
£2,444,  plus  5  per  cent,  for  contingencies. 

The  Health  Committee  has  placed  an  order  with  Edisons  Accumu- 
lators Ltd.,  for  5  additional  electrical  vehicles  for  refuse  collection  at 
the  following  prices  : — One  at  £1,203  18».  ;  four  at  £1,005  18s.  each. 
The  Water  Committee  has  purchased  a  second-hand  motor  generator 
with  starter  from  C.  L.  Turner  for  £77  10s. 

Johannesburg  (Transvaal). — The  Council  hwc  accepted  the 
following  tenders  : — 

Telegraph  Mfg.  Co..  cable,  £367  ;  R.  H.  (Jould  &  Co..  ei^dit  trans- 
formers arid  spares,  £928.  10s.  :  Griffin  Enrtinecring  (^o.  (£184.  Ifk.  8d.).. 
Hadfields  (£1,676),  S-3lcraig's  Colonial  (£512.  9.s.  8d.).  H.  M.  Bawson 
(£.x58.  1.5s.)  Remiort  &  _I^nz_  (£168.  8s.  8d.).  and  H.  Davies  &  Co. 
(t2,l83.  6s.  lOd  ),  tramcar  sparc-s. 

Government  Contracts. — The  following  tenders  were  accepted  by 
the  Post-Ofli::e  during  November: — 

Pluenix  Telephone  &  Electric  Works,  protective  apparatus  ;  India 
Rubber,  Clutta  Pcrclia  &  Telegraph  Works  Co.,  telegraph  apparatus  ; 
British  L.  M.  Ericsson  Manufacturing  Co.,  Peel  Conner  Telephone 
Works,  Phcenix  Telephone  &  Electric  Works  and  Western  Electric  Co., 
telephone  apparatus  ;  Sicinens  Bros.  &  Co.,  telegraph  arms  ;  Bullcrs 
(Ltd.),  pole  brackets  ;  Telegraph  Construction  &  Maintenance  Co., 
submarine  cable  ;  British  Insulated  &  Hclsby  Cables,  Craigpark  Electric 
Cable  Co.,  W.  T.  Glover  &  Co.,  W.  T.  Henley's  Telegraph  Works  Co., 
India  Rubber,  Gutta  Pcrcha  &  Telegraph  Works  Co.,  Johnson  &  Phillips 
and  New  Gutta  Percha  Co.,  telegraph  cable  ;  Taylor,  Tunnieliti  &  Co., 
insulators  ;  Bayliss,  Jones  &  Bayliss.  insulator  spindles  ;  Bullers  (Ltd.), 
stay  swivels;  British' Insulated  &  Helsliy  Cables.  Shropshire  Iron  Co. 
(Ltd.)  and  F.  Smith  &  Co.  (inc.  in  London  Electric  Wire  Co.  &  Smiths), 
bronze  wire  ;  British  Insulated  &  Hclsby  Cables,  tinned  copper  wire  ; 
Whitceross  Co.,  g.i.  and  steel  wire. 


FINANCIAL    MATTERS. 


NEW  COMPANIES,  &c. 

BRITISH  ASSOCIATION  OF  TRADE  AND  TECHNICAL  JOURNALS  (LTD. 
(14o,696. ) — This  company  was  registered  on  J;iii.  4.  as  a  company 
limited  by  guoranlce  and  not  having  a  share  capital,  with  200  member.^, 
each  hable  for  Is.  in  the  event  of  winding  up,  to  take  over  the  as.sets  and 
liabilities  of  the  unincorjjoratcd  association  known  as  the  British  Asso- 
ciation of  Trade  and  Technical  Journals,  founded  in  April,  1915.  The 
management  is  vested  in  a  Council,  the  first  members  of  which  are  : 
E.  J.  Eeiin  ("  Hardware  Trade  Journal"),  J.  N.  Butler  ("  Crocer's 
flazcltc  and  Provision  Trades'  Review"),  11.  (;.  Crockett  ("Leather 
World  "),  C.  K.  Davis  ("  Chemical  Trade  Journal  aiul  Cheniical  Engi- 
neer "),  K.  J.  Bodd  ("  Canadian  Machinery  and  Manufudiiring  News  "), 
E.  Hide  ("  The  Autocar  "),  H.  Jeans  ("  Iron  and  Coal  Trades'  Review  "), 
S.  C.  Phillips,  chairman  ("  Paper  Maker  and  British  PajK-r  Trade 
Journal  ")  (all  vice-presidents),  W.  Alderson  Smith,  hon.  treasurer 
("  Eleefrical  IndustricH  "),  T.  C.  Elder,  hon.  secretarv  ("  Engineering 
Review,"  104,  High  Holborn.  W.C),  E.  N.  Havis  (""chemical  Trade 
Journal  "),  A.  B.  D.;anc  ("  Licensing  World  "),  .1.  L.  Greaves  ("  Sta- 
tionery World  ").  H.  HutehingH  ("  Colliery  (Juardian  "),  A.  S.  .Jennings 
("The  lJ,-corntor  "),  J.  A.  Kay  ("Railway  Gn/.ette).  H.  C.  hnfonc 
("  Motor  Traction  "),  P.  Marshail  ("  Power  User  "),  F.  Nasmith  ("  Tex- 
tile lU-eorder  "),  H.  P.  Shapland  ("  Cabinet  Maker  "),  E.  Slater  ("  Elec- 
trical Tirn.-H  ").  W.  A.  Staiidring  (".Motor  Cycle  and  Cycle  Trader"), 
P.  A.  Cill-rl  Wor.d  (•  .\i.|iif.-,t  "),  and  A.  <!.  \Vhyl<>  ("  Electrics  "). 

BBITIBH  MADE  MACHINE  TOOLS  (LTD)  ( 145.706.)— Reg,  .Ian.  5. 
enpilftl  £I.(H»(|  in  tl  »h;.ir  h.  I.,  ,iirry  <.m  in  the  L'nitid  Kinfrdom  or  else- 
where the  liuxiiii  xH  of  designers  and  manufaeturerH  of  and  elealers  in 
machine  and  other  tools  of  all  kimls,  engineers,  engineering  aii<l  general 
Bg'-ntH,  &c.      Private  cornj«ny. 

BOEY  ELECTBICAL  PLANT  CO.  (LTD.  (145,680.)— Reg.  .Ian.  2, 
rapitnl  £:t.0()0  in  £1  nhan  m,  I„  carry  on  the  l.usinew,  „f  eleelrieal  .ngi. 
iiecr«  and  ci.lia,  lor..,  suppliers  <J  cleelricitv,  manufacluivrs  of  ar<l 
ilcttlerii  in  rodwny,  Ininiwiiv.  ehelric  and  other  apparatus,  &c.,  and  to 
i-ntcr  into  nn  ngnemenl  with  (J.  AKhworth,  (1.  K.  Ilaworth  and  W.  A. 
Bale.  Prival.-  (oinpiny.  First  directors  nrc  ().  AKhworlh  and  (;.  K. 
Iliiworlli       !!■  I,   ,,fli,..,  (  uHij..  <;roundii,  Unry,  Lanes. 

."•'"h^  *'*J*^'-"  *  CO,  (LTD.)  (145.688.) -Reg.  .Jan.  .1.  eapil.l 
,.l  i2<l  (HHi  ,n  £1  ..|mrc«  (pn-f.-rrcd),  I.,  carry  on  the  businens  of  makers  lu.d 
imiKTlert.  of  and  dc„|.,r„inc|c,  trie  nn<l  venliluting  fans  of  all  kids  c|r, 
Inc  dynnm.m  and  ttllcrnal.,rK.  direct  and  olternatingcurn  n(  niolcih  (,,i 
galvo.pUdtic  industriM..  Ac  .  and  to  enter  into  an  a(<rccnirnl  will,  !■: 
Morelli,  Private  eomjwny,  KirM  direetorn  ore  E.  ,Mnri>lli,  A.  .s  Hcnni 
i»nd  A   M.  Bironi.     R<g.  office,  m  20,  Gnrlirk  hill,  E  C 


CITY  NOTES. 


MBIKORANDA  (.lau.  10). — Bank  rate  6  per  ceat.  (.smco  July  13,  1916", 
Consols,  Ci;.  Stocks  and  Shares  Ticket  D.ay,  Jan.  25.  Pay  D»yt\ 
J  m.  12  a  1.1  2  i.      P  icj  of  Silvjr,  3|ja, 

ANGLO  AMERICAN  TELEGRAPH  CO.  (LTD.))  The  directors  have 
decided  to  p.ay  the  following  dividends  :  A  balance  dividerd  of  £1.  Ids, 
per  cent,  upon  the  ordinary  eonsohelated  anel  ujiou  the  preferred  stocks, 
and  a  first  and  final  divieleiid  of  £1.  10s.  percent,  ujion  thedefenid  stock, 
for  the  year  ended  l>ec.  31,  191()  (less  tax  in  all  ca.scs).  'J'lie  above 
dividends  arc  iKvyable  on  Feb.  1,  and  together  with  those  aheody  palel 
will  amount  to  £3.  1.5s.  per  cent,  on  the  ordinary  consolidated  stock, 
£6p.-r  cent,  on  the  preferred  slock,  and  EI.  IDs.  per  cent,  on  the  ekferrrel 
.sleek,  fur  the  year. 

DIRECT  UNITED  STATES  CABLE  CO.  (LTD.)— The  eliicctors  luiM' 
resolved  to  pay  an  interim  divielend  of  2s.  per  share  (less  tax),  being  at 
rate  of  4  per  cent,  per  annum  for  the  quarter  ended  Dec.  31,  payable 
on  31st  inst. 

DUBLIN  UNITED  TRAMWAYS  CO.  (1896)  (LTD.)— Tlw  dii'cotors 
ivconmieud  [la'-nieiil  of  a  iii\  m1'  ml  uf  (i  |ier  cent.  i)er  annum  (le'.ss  tax)  on 
the  pivfeivut",  aid  a  final  divielciul  eif  5  jk  r  cent,  (less  tax)  on  the  oidi 
nary  shares  for  the  half  year  eneleel  Doc.  31  last.  A  sum  of  £20,000  i: 
.set  aside  for  ivnewals  e)f" rails  and  £7,000  for  re.sciTC  and  Kiiewal  fund 
£13,3.5>»  being  earrie'd  fcirwa«l, 

KAUINISTIQUIA  POWER  CO.^TIi"  diitclors  have  eleclai-ed  a  elividcnil 
at  rate  uf  7  per  e  iil .  per  annum,  for  the  quarter oneled  31st  inst, 

LIMA  LIGHT.  POWER  &  TRAMWAYS  CO. — The  directors  have  deelareei 
n.liM.iend  of  I  per  cent. 

MOUNT  LYELL  MINING  &  RAILWAY  CO.  (LTD.l— The  directe>rs' 
rcijort  states  that  the  company  has,  in  cennmon  with  other  Australian 
iiipper  preiducers,  solel  its  emlpul  for  next  year  to  (he  Hrillsh  MunitionH 
Deparlincnl.  at  a  price  ecpiivalcnl  to  £120  Jier  tern  e.i.f.  Loneloii.  Tl.ii 
sale  is,  however,  siilijcel  to  the  renewal  of  existing  e'ontraets,  anel  if  th. 
eemtrael  with  the  Itritisli  insulated  &  llelsby  Cables  (Ltd.)  is  renewed, 
this  will  mean  that  the  bulk  of  the  product ieiii  will  conlinue  to  be  told  at 
nveraf^e  prle'e's. 

NORTHAMPTON  ELECTRIC  LIGHT  &  POWER  CO.(LTD,)  I'be  dirce  tors 
lire  making  an  isMie  o(  ,-,(l,(iou  tl   H, shares  at  £1  each. 

WEST  COAST  OF  AMERICA  TELEGRAPH  CO.  (LTD.)  I'he  Western 
■IVje^rnph  Co,  lla^..lle|,.l  lol,n\  from  I  li.^  ■Iimv.  iH.ldeis  of  I  he  West  Coast 
of  .\inirica  Tclcgiii|,h  C...  Ili'  sliair  i.  in  t  lie  latter  nmlirtaUing  at  2.5s. 
each.  The  nharrs  are  of  Ih"  nominnl  vabie  of  £2.  lOo.,  and  the  latest 
market  price  in  I j   Ij 
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j^  O  T  E  S  .  ^^^  National  Registration  Muddle. 

^ If  any  reliance  can  be  placed  on  the  accounts  one  hears  of  the 

Boiler  Efficiency.  proposed  new  National  Register  it  is  not  at  all  unlikely  that  the 
We  need  scarcely  emphasise  the  importance  of  boiler  new  Register  will  be  as  useless  a  weapon  and  as  still-born  as 
efficiency,  for  the  performance  of  this  part  of  the  plant  in  a  the  old  Register  proved  itself  to  be,  except,  pehaps,  as  a  ruse  de 
power  station  greatly  affects  the  cost,  and  it  depends  so  largely  guerre.  It  is  said  that  the  following  are  some  of  the  particulars 
upon  the  attention  which  it  receives.  On  another  page  we  which  are  demanded  from  the  recipients  of  the  forms  :  Present 
reproduce  details  of  a  number  of  tests  made  in  America  which  work,  past  employment,  references,  present  income  and  re- 
are  of  interest  as  showing  the  considerable  variations  that  may  muneration  wanted.  In  addition  to  these  particulars,  and  a 
still  be  found.  For  example,  the  lowest  boiler  efficiency  there  score  of  others  having  little  or  no  bearing  on  a  man's  ability, 
shown  is  65  per  cent ,  and  the  highest  is  81-16  per  cent.,  which  it  is  said  that  the  luckless  recipient  is  to  be  asked  :  ""  Are  you  at 
must  be  considered  a  large  range.  Yet  there  is  no  inherent  present  in  a  fit  state  of  health  ?  "  In  addition  to  wondering 
reason  why  any  well-designed  boiler  should  not  give  a  high  for  what  are  we  in  a  fit  state  of  health,  we  also  wonder  who  is  to 
efficiency,  and,  therefore,  if  a  high  figure  is  not  obtained  we  be  the  judge  of  fitness  on  this  occasion  ?  Is  it  the  intention 
must  look  for  the  causes  of  such  failure.  In  the  case  of  the  of  the  authorities  again  to  subject  us  to  the  indignity  of  a  so- 
lower  of  the  two  figures  ju.st  mentioned  it  is  noticeable  that  the  called  medical  examination  by  an  overworked  doctor  in  the 
fuel  used  in  this  particular  boiler  was  lignite,  of  which  the  presence  of  a  dozen  men  in  the  same  unhappy  position  and 
calorific  value  ;s  very  low.  Further,  there  are  other  causes  condition  I  If  not.  then,  how  do  the  authorities  propose  to 
than  fuel  which  may  lead  to  low  efficiency,  and  it  may  be  that  determine  a  man's  fitness  for  a  task  the  nature  of  which  is  as 
the  boiler  itself  is  purposely  not  designed  to  give  the  best  unknown  to  the  man  as  it  is  to  the  authorities  >.  This  is 
results.  What  is  required  is  that  the  steam-raising  plant  as  a  nearly,  but  not  quite,  on  a  par  with  the  particulars  required  of 
whole  should  give  the  best  commercial  value.  For  this  reason  present  work  and  past  employment.  It  is  probable  that  the 
it  is  much  better  to  construct  the  econemiser  as  a  part  of  the  words  "  engineer  "'  and  "  engineering  "  will  figure  largely  in  the 
boiler,  forming  a  combined  unit,  and  to  test  such  a  unit  as  a  returns,  and  from  this  it  will  doubtless  be  concluded  that  many 
whole.  It  may  well  be  that  the  lower  efficiency  of  the  boiler  men  are  available  for  engineering  work  of  some  responsibility. 
is  compensated  by  a  higher  efficiency  in  the  economiser.  If  so,  the  muddle  in  the  future  will  be  even  greater  than  it  was 
Where,  however,  a  single  economiser  is  used  for  two  or  more  in  the  past :  and  in  the  past,  that  is,  on  the  last  Register,  con- 
boilers  it  is  not  possible  to  take  this  broader  view  of  the  subject,  suiting  engineers  were  to  our  knowledge  entered  as  metal 
In  that  case  the  efficiency  of  the  individual  boiler  must  stand  workers  by  the  incompetents  who  were  entrusted  with  the 
by  itself.  highly  technical  work  of  classification. 

Ix  looking  at  the  tests  it  is  noticeable  that  there  is  a  con-  Thk  State  persistently  refuses  to  recognise  the  difference 

siderable  variation  in  the  flue  temperatures.     In  one  case  the  between  an  engineer  and  an  artisan,  and  between  an  electrical 

temperature  is  as  high  as  7..2°F.,  and,  as  might  be  expected,  engineer  and  a  wircman.     It  is  for  this  reason  that  Government 

the  efficiency  in  that  case  is  low.     On  the  other  hand,  omitting  inspectors  are  men  who  do  not  inspect,  and  that  viewers  are 

those  cases  where  air  leakage  of  the  boiler  s(>tting  has  been  men  who  have  not  the  ability  to  view.     Partly  on  account  of 
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this  we  are  mortgaging  au  estate  wliicL  we  hold  in  trust  for  oiu 
chUdren.  Times  without  number  we  have  directed  attention 
to  the  fact  that  for  many  years  there  has  been  available  a 
reliable  National  Register  of  all  kinds  of  engineers  and  scien- 
tists of  repute.  The  misuse  of  the  excellent  material  on  the 
membership  rolls  of  the  engineering  institutions  is  about  as 
illconsidered  and  stupid  a  performance  as  ever  we  have  indulged 
in  during  the  past  two  and  a  half  years,  and,  like  nearly  every- 
thing else,  it  is  well  nigh  too  late  to  make  any  alteration  for  the 
better,  because  many  of  the  men  we  have  in  mind  are,  im- 
happUy,  no  longer  available.  We  blame  the  engineering 
institutions  themselves  for  taking  "  No  "  as  an  answer  to  their 
repeated  offers  of  assistance  :  the  more  so  since  there  was  a 
straight  orward  method  of  forcing  the  Stafe  to  secure  their 
professional  assistance.  Now  that  it  is  "  too  la  e  "'  it  would  be 
mere  waste  of  time  again  to  describe  the  manner  in  which  we 
would  have  had  the  engineering  institutions  make  recognition 
by  the  State  compulsorj'.  Many  readers,  without  any  prompt- 
ing, know  how  strong  is  anything  that  is  jsroperly  organised. 


If  there  be  any  truth  in  the  reports  in  the  "  well  informed  " 
daUy  press,  Mr.  Neville  Chamberlals  is  to  ask  what  remu- 
neration is  expected  by  those  who  sign  the  register."  In  addi- 
tion to  being  fed,  the  soldier  is  paid  a  shUling  per  day.  and  from 
this  sum — which  we  prefer  not  to  call  remuneration — certain 
deductions  are  made.  The  soldier  in  following  his  employ- 
ment risks  life  and  limb  and,  with  one  exception,  everything 
that  is  worth  while.  Such  being  the  case  we  also  ask  what 
remuneration  is  expected  by  those  who  stay  at  home  in  absolute 
.security  ;  by  those  who  risk  nothing  that  is  worth  risking  and 
who,  when  their  time  comes,  will  die  comfortably  in  their  beds. 
In  our  opinion  the  present  is  certainh'  not  a  time  for  a  man  to 
bargain  as  to  what  he  shall  be  paid,  when  his  brother  gets  a 
shilling  a  day  '"  out  there  "  in  the  Hadow  that  was  once  called 
France.  Rather  would  we  have  him  ask  himself  wliat  he  can  do 
without  hope  or  thought  of  reward  other  than  that  wliich  comes 
to  every  man  who  does  his  duty. 


Heating  of  Organs,  in  a  recent  is.sue  wo  called  the  attention 
of  our  readers  to  a  device  for  the  heating  of  organs  by  means 
of  gas,  and  suggested  that  electricity  might  very  well  be  em- 
ployed. We  are  glad  to  find  that  the  Davis  organ  heater  and 
ventilator  is  al.so  made  on  electrical  lines,  so  that  those  who 
have  electricity  in  their  .service  can  take  advantage  of  this 
device  witliout  recourse  to  gas. 

Artificial  Graphite. — An  indu.stry  of  some  c(jnsiderab!e 
imi)ortance  that  has  develoi)ed  at  Niagara  is  the  manufacture 
of  arlificial  graphite,  now  largely  u.sed  for  purposes  of  lubrica- 
tion. 'Jraphite  is  also  employed  in  many  electrochemical  pro- 
ccHBeH.  It  \»  .stated  that  the  Acheson  Co.  produced  as  much  as 
2,512  ton.^  in  Jidii,  and  has  now  at  Niagara  four  furnace  house.H, 
iic'oiiiiniidiitiiit.'  al)out   U)  furnaces  in  all. 

Electrically-Operated  Tools.-  In  a  recent  article  in  ijie 
"  .Me(!)iaiiiriil  World  "  attention  is  drawn  to  the  great  variety  of 
IodIh  now  operuied  electrically.  Special  reference  is  made  to 
the  devclojmicnt  of  electrical  drills,  grinders,  and  ])olisliing 
inacliineti.  To  tliene  may  be  added  magnetic  chucks  and 
HcparatorH  and  njotor-driven  blowers.  It  is  rather  singular 
that  up  to  the  present  no  really  «ucce«Bful  electric  riveter  has 
been  |>roflnref|. 

Magnet   Manufacture  in  SheflBeld.    One  example  of  the 

Kiiiiiy  lriidi<  ihnl  liiivc  lining  up  .mImcc  the  outbreak  of  war  is 
the  trmriiifa<  lure  of  mugnels  of  which  ShefTield  is  now  making 
u  Hiieciiility.  This  little  industry  compriseH  quite  a  variety  of 
work,  including  a-,  it  does  tlie  relatively  mnall  i)ernmnrril 
MiHgnetH  re.iuire.j  f„r  nmgn.|„H,  Hhips'  compasseH,  kr..  and  jd.M,, 
the  powerful  ej.-ctroinngnetH  now  coming  into  wider  use  for 
lifting  lieavy  iron  urticieH  mucIi  uh  ingots,  billets  and  cuHtings. 


British  Tungsten  Ores.— Some  specimens  of  wolframite 
and  scheelite  have  recently  been  received  at  the  Imperial 
Institute  from  the  Federated  Malay  States.  These  ores 
furnish  the  metal  tungsten  which  is  now  so  widely  used  for 
high-speed  tools  and  for  the  filaments  of  incandescent  lamps. 
Wolframite  occurs  in  the  mountains  of  British  Malaya,  and 
scheelite  is  mined  in  Perak  and  Selangor.  These  sources  of 
supply,  lying  as  they  do  within  the  Britisli  Dominions,  may  be 
of  considerable  utility  in  the  future. 

Cost  of  Heating  by  Electriftity.— A  number  of  experiments 
on  various  systems  of  electric  heating  have  recently  been  re- 
ported in  the  United  States.  One  of  tlie  most  recent  investi- 
gations is  that  of  Mr.  F.  A.  Osborn  in  the  "  Electrical  World  " 
for  Dec.  23,  1916.  The  experiment  was  conducted  in  a  typical 
dwelling-house  on  a  practical  scale,  the  efiects  of  a  standard 
hot-air  system,  coal-lieated,  and  a  series  of  electric  radiators, 
in  some  cases  connected  with  a  hot  water  heat-storage  appli- 
ance, being  compared.  From  these  tests  it  is  deduced  that 
electricity  selling  at  0-29  cents  (about  one-sixth  of  a  penny) 
per  unit  would  be  equivalent  to  heating  by  coal  with  the  coal 
costing  7-75  dollars  (approx.  38s.  6d.)  per  ton. 

Interference  Between  Electric  Circuits. — A  problem  that 
is  now  exciting  some  attention  in  tlie  United  States  is  the 
interference  between  adjacent  electrical  circuits,  especially 
in  the  form  of  inductive  effects.  In  view  of  the  concentration 
of  large  power  supplies  within  a  small  but  crowded  industrial 
area  such  effects  are  of  more  importance  than  in  the  past. 
When  an  area  fully  equipped  with  a  telephone  service  is  in- 
vaded by  a  power  system  the  working  of  the  former  may  suffer, 
and  judgments  have  been  sought  and  obtained  against  the 
offender.  In  commenting  upon  this  matter,  the  "'Electrical 
World  "  points  out  that  litigation  is  really  a  confession  of  weak- 
ness. The  remedy  lies  in  a  fuller  study  of  the  conditions  which 
make  inductive  interference  with  telephone  and  telegraph 
systems  possible,  and  an  attitude  of  forbearance  and  co-opera- 
tion between  the  companies  concerned. 

Workshop  Methods  of  Optical  Testing.  -An  exhibition  of 

workslioj)  methods  of  optical  testing  was  arranged  by  the 
Optical  Society  at  King's  College  (London),  on  Thursday, 
Jan,  11th.  The  exhibits  included  a  variety  of  apparatus 
illustrating  methods  of  testing  the  curv  ature  of  optical  surfaces, 
the  refractive  indices  of  liquids  and  transparent  solids,  and  the 
optical  qualities  of  telescopes,  binoculars,  &c.  There  were 
also  exhibits  by  the  optical  department  of  the  Ministry  of 
Munitions  and  the  inspection  department  (D.I.O.S.),  Woolwich. 
The  Poiutolite  lamp  shown  by  the  Edison  &  Swan  Electric  Co. 
(Ltd.),  is  now  available  in  a  compact  form,  well  adapted  to 
optical  testing.  A  demonstration  was  al.so  given  in  a  dark 
room  of  tlie  nietiioil  of  testing  luminous  dials,  painted  with  a 
mixture  of  zinc  sul])liiile  and  radio-active  material,  as  a]iplied 
at  the  Nnticiiial  I'liysical  Laboratory. 

Research  in  the  Textile  Industry.  -At  a  recent  public 
meeting  in  liuddersliekl,  the  steps  to  be  taken  in  connection  with 
the  .sclicme  for  co-ordinating  and  extending  technical  knowledge 
and  research  in  the  textile  industry  of  the  West  Riding 
of  Yorkshire  was  further  di.scussed.  A  .series  of  conferences 
at  Leeds  University  on  the  subject  was  recently  held,  and  the 
mutter  is  now  being  brought  before  the  notice  of  leading  local 
manufacturers.  Meanwhile  financial  help  from  Leeds,  Wake- 
field, I'radford  and  other  interested  cities  is  anticipated.  Sir 
Hugh  Mi'li  addressed  the  meeting  on  the  national  need  for 
ri'.search.  Mr.  E.  J.  Hi'uce,  I'resident  of  the  Cluunbi'r  of 
(!ommene,  in  ^iroposing  a, vote  of  tlianks  to  Sir  Hugh, said  that 
the  ■■  rule-of-thinnb  "  ])criod  of  industry  was  rajiidly  i)assing 
away  and  would  soon  be  over.  The  scheme  in  contemplation 
includes  new  departments  for  the  study  of  coal  tar  dyes, 
s(Tilil)ling,  weaving  and  finishing,  and  al.so  for  engineering,  Un 
whi<"h  a  gift  has  been  |)roniise(l  by  tiie  local  engineers'  society. 

"Safety  First"  and  the  Lighting  of  London.    The  lir.st 

riicrluiL'  iif  III'"  l-orid(iri  ■Safi'ly  l''iis(  "  ('<iuncil  was  held  at 
tlie  Caxlon  Hall  uii  ,lun.  I'liU,  the  .Mayor  ..f  llainjisteud  pre- 
sirling.     Tlie  ollicers  were  elected  as  follows  :    President,  Lord 
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Sydenham  ;  Vice-President,  Sir  George  Gibb,  C'iiairmau  of  the 
Road  Board  ;  Chairman  of  Council,  Mr.  Joyson-Hicks,  M.P.  ; 
Vice-Chairman,  Sir  E.  Smith  and  the  Mayor  of  Hampstead 
(Alderman  0.  Bryen)  ;  Hon.  Treasurer,  the  Mayor  of  West- 
minster (Sir  George  Welby)  ;  Hon.  Secretaries,  Messrs.  H.  E. 
Blain,  A.  P.  Johnson  and  A.  E.  Cave.  The  Council  elected  a 
General  Purposes  Committee,  a  Street  Dangers  Committee  and 
a  Drivers'  Educational  Committee.  Subsequently,  a  number 
of  '"  safety  first  "  suggestions  were  considered,  several  of  which 
related  to  lighting.  The  Street  Dangers  Committee  was  asked 
to  consider  at  the  earliest  opportunity  the  question  of  a  possible 
improvement  in  the  street  lighting  conditions. 

The  Training  of  Engineers.— A  series  of  recommendations 
in  the  above  subject  has  been  issued  by  the  Manchester  Asso- 
ciation of  Engineers.  Among  the  drawbacks  in  present 
educational  methods  referred  to  are  (1)  the  lack  of  co-ordination 
among  existing  technical  schools  and  colleges,  (2)  the  divorce 
of  technical  instruction  from  practice  in  workshops,  and  (3) 
the  lack  of  continuity  in  general  education.  Special  stress  is 
laid  on  the  provision  of  opportunities  for  continuing  education 
after  boys  have  reached  the  age  of  14  years.  Classes  should 
be  attended  during  working  hours  and  there  should  be  no 
evening  work.  It  is  also  suggested  that  engineering  employers 
should  be  represented  in  any  scheme. for  improving  engineering 
education  and  that  the  chief  technical  societies  should  be 
invited  to  appoint  representatives  interested  in  the  subject 
who,  with  an  equal  number  of  representatives  of  the  local 
educational  authorities,  should  form  an  advisory  body  to  deal 
with  these  questions. 

Tests  of  the  Hardness  of  Materials. — A  useful  report  has 
been  issued  by  the  committee  appointed  by  the  Institution  of 
Mechanical  Engineers  in  1914  to  report  on  a  hardness  test  for 
hardened  journals  and  pins.  Two  methods  of  testing  hardness 
are  usual,  based  respectively  on  (1)  abrasion  or  scratch  tests,  in 
which  particles  of  the  material  whose  "  hardness  "  is  to  be 
determined  are  torn  away  from  its  surface  by  sliding  contact 
with  some  other  substances  whose  corresponding  resistance  is  so 
high  that  its  surface  remains  unimpaired  by  the  action  ;  and 
(2)  indentation  tests,  in  which  the  surface  of  the  material  under 
test  is  permanently  distorted  by  the  pressure  of  a  hard  steel 
ball,  cone  or  knife-edge.  It  appears,  however,  that  while 
approximate  agreement  may  exist  between  the  methods  when 
applied  to  metals  which  are  relatively  pure  in  their  cast  or 
normal  state  no  comparison  is  possible  in  the  case  of  highly- 
tempered  materials.  This  is  confirmed  by  a  series  of  tests 
undertaken  at  the  National  Physical  Laboratorj^  many 
special  precautions  being  taken  to  secure  uniformity  of  treat- 
ment. It  was  found  that  in  the  case  of  ordinary  steels  carbon 
variations  in  results  are  not  nearly  so  great  as  in  the  case  of 
special  steels.  The  report  also  contains  two  appendices  by 
Prof.  W.  C.  Unwin  and  Sir  Robert  Hadfield  respectively,  in 
which  a  summary  of  the  chief  methods  ))roposed  for  testing 
hardness  is  given,  and  the  question  of  a  suitable  definition  is 
discussed.  One  conclusion  appears  to  be  that  while  the 
natural  hardness  of  materials  can  be  measured  in  terms  of  the 
"  yield-point  stress  "  (except  in  the  case  of  viscous  materials 
such  as  pitch),  there  is  no  satisfactory  method  of  determining 
hardness  in  the  sense  of  resistance  to  deformation  of  materials 
deformed  to  its  fullest  extent. 


PERSONAL. 


W.AR  lioxouR.s. — Lieut.  C  S.  Murstuii,  R.E.,  wliu  was  an  electrical 
iii<;iiu(r  in  the  service  of  Messr.s.  Siemons  Bros.  Dynamo  Works  at 
.■-^hilfdid  prior  to  the  war,  was  coiniiicndocl  in  Sir  Douglas  Haig's 
icii'iit  <lcs|iat(h,  and  has  been  gazetted  as  tenijjorary  ca])taiii. 

On  Frid.'iy  la^t  CJorj).  Edwards,  wlio  recently  roci-iTCd  the  Victoria 
•  'ross.  was  pi-ns(Mit(  (1  with  a  gold  watch  and  chain  by  his  fellow  workers 
.at  tho  Western  l''lretri(^  Co.'s  works. 

f  SapjTPr  .Folm  Wharton,  R.E.,  who  has  been  awardod  the  D.fl.M.  for 
gallantry  in  thf  field,  was  formerly  an  apiirentico  to  .Mr.  James  Morris, 
electrician,  Holton. 

►  Sergt.  James  Smith  (Cameronians).  who  was  formerly  a  151ackbuni 
tramway  employe,  has  boon  awarded  the  Militarj'  Medal. 


APPOINTMENTS  VACANT. 

The  National  Boiler  &  Geceral  Insurance  Co.  (Ltd.),  St.  Mary'a 
Parsonage,  Manchester,  require  additional  electrical  inspsctor.s. 
Commencing  salary  £11  to  £12  per  month.  Applications  to  Mr. 
Edward  G.  Hiller,  chief  engineer.     See  advertisement. 

A  temporary  assistant  is  required  to  engineer-in-charge  of  h.t. 
electric  sub-station  in  London  district.     See  adverlisement. 

A  worldng  engineer  is  required  to  take  charge  of  electric  installa- 
tion, &c.,  at  Berks  County  Asylum,  Wallingford.  Wages  50s.  per 
week,  plus  4s.  war  bonus,  with  cottage,  &c.  Applications  to  the 
Medical  Superintendent. 

A  working  electrician  and  mechanic  is  wanted  for  the  duration  "of 
the  war  at  the  University  of  Bristol.     Applications  to  the  Registrar. 

INSTITUTIONS  AND  SOCIETIES. 

Institute  of  Radio  Engineers.— At  the  meeting  of  the  Institute  held 
on  Jan.  3,  a  Paper  on  "  United  States  Radio  Development  "  was  read 
by  Mr.  Robert  H.  Marriott. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Jan.  19th  (to-day). 

RoY.u,  Institution. 
■5.30p.m.     At  Albemarle-street,  W.     Discourse  on  "Soap  Bubbles 
of  Long  Duration,"  by  Prof.  Sir  James  Dewar,  M.A.,  F.R.S. 
Institution  op  Mech.4nical  Engineers. 
6  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 
S.W.     Paper  on  "The  Manufacture  of  Gauges  at  the  L.C.C. 
Paddington  Technical  Institute,"  by  Messrs.  A.  G.  Cooke,  M.A., 
W.  J.  Gow,  A,R.C.S.,  and  W.  G.  Tunnicliffe. 
SATURDAY.  Jan.  20tli. 

AssocLiTioN  OF  Mining  Electrical  Engineers. 
Notts.  &  Derbyshire  Branch. 
3.30  p.m.     At  University  College,   Nottingham.     Paper  on   "  Elec- 
trical Experience  at  Collieries,"  by  Mr.  C.  Jones. 

Association  of  Mining  Electrical  Engineers. 
4.30  p.m.     At  the   Royal  Technical   College,   Glasgow.     Paper  on 
"  Modern  Switch  and  Fuse  Gear  :    Its  Defects  and  Some  Sug- 
gested Remedies,"  by  Mr.  Alex.  M'Phail. 
TUESDAY,  Jan.  23rd. 

Engineers'  Club. 
7.30p.m.     At   Albert-square,    Manchester.     Paper   on    "The    Em- 
pire's Metals  and  the  German  Octopus,"  by  Mr.  T.  S.  Bangham. 
WEDNESDAY,  Jan.  24  th. 

Liverpool  Engineering  Society. 
S  p.m.     At  the  Royal  Institution,  Colquitt-street,  Liverpool.   Paper 
on  "The  Education  of  Apprentices  to  Engineerinsr  and  Allied 
Trades,"  by  Mr.  T.  R.  Thomas,  B.Sc. 
FRIDAY,  Jan.  26tU. 

Physical  Society. 
5  p.m.     At  the  Imperial  College  of  Science,  Imperial  Institute -road, 
S.  Kensington,  S.W.     Papers  on  "  A  Clock  of  Precision,"  by 
Mr.  C.  O.  Bartrum,  B.Sc.  and  "  The  EScet  of  the  Water  Vapour 
in   the   Atmosphere   on   the    Propagation   of    Electromaguetie 
Waves,"  by  Dr.  F.  Schwers. 
North- East  Coast  Institution  o_f  Engineers  and  SHiPBurLDEKS. 
7.30  p.m.     At  Bolljec  HaU.  Newcastle-on-Tyne.     General  Meeting. 


Ist  LONDON  ENGINEER  VOLUNTEERS. 

Officer  Commanding:  :  Lieut. -Col.  C.  B.  Clay,  V.D. 
Orders  for  th(!  Week  :— 

Offic(  r  for  the  Week — Platoon  (^mraandcr  H.  de  P.  Birkett. 

Next  for  Duty. — Platoon  Commander  G.  H.  Parker. 

Mondav,  .Januarv  22nd. — Technical  for  Platoon  No.  9  at  Regency- 
street.  Squad  and  Platoon  Drill,  Platoon  No.  10.  Signalling  Class. 
Eeoruits' Drill,  (•..2.5  to8. 

Tuesday,  .lanuary  2.'$rd. — School  of  Anus,  6  to  7.  Lecture  7.1.5, 
"  Musketry."  bv  the  liistructor  of  Musketry. 

Wednesday,  January  2-Jth. — Instructional  Cla.ss,  6.15  Platoon  Drill. 
Platoon  No.  2. 

Thursdav.  .lanuarv  25th. — Platoon  Drill,  Platoon  No.  7.  Ambulance 
Cla.s.s  by  M.O..  f>.30." 

Friday.  .lannarj'  2(Jth. — 'J'eclinical  for  Platoon  No.  10,  Regency-street. 
Squad  and  Platoon  Drill,  No.  !).  Signalling  Glass.  Recruits'  Drill 
G.25  to  8.25. 

Saturday,  January  27th. — N.C.O.'s  Class,  2.30,  by  Company  Com- 
mander E.  G.  Fleming. 

Sundav.  January-  28th. — lilntrenching  at  Otford.  Parade  \'ictoria 
(S.E.  &•  0.  Railway  Bookii.g  Office)  8.45  a.m.  Unifonn.  Havei'sacks. 
Watcr-bottlos.  Mid.day  rations  to  be  carried.  Railway  vouchers  will 
bo  iirovided. 

Muskctr>'. — I'or  all  Com)  anios,  seo  Notice  at  Headquarters. 

Note. — Unless  otherwise  indicated,  all  drills,  4e.,  will  take  place  at 
lleiidquartera.     These  Orders  are  liable  to  slight  alterations. 
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TEMPERATURE  DISTRIBUTIONS  IN  ELECTRICAL 
MACfflNERY.* 

BY   B.    G.    LAIIME. 

Summary. — ^The  Paper  deals  with  certain  fundamental  principles 
governing  heat  distribution  and  temperature  in  electrical  apparatus. 
The  general  problems  of  heat  generation,  heat  flow  and  heat  dissipation, 
upon  which  the  resultant  temperatures  depend,  are  discussed  at  some 
length.  Some  of  the  fallacies  in  temperature  guarantees  and  in  tem- 
perature indications  are  pointed  out,  and  some  of  the  more  common 
errors  in  the  methods  of  measurement  are  described.  In  conclusion,  it 
is  stated  that  no  hard  and  fast  rules  can  be  made  to  cover  the  facts, 
except  in  a  very  general  way,  and  that  commercial  temperature  measure- 
ments should  be  considered  as  apjiroximate. 


One  object  of  this  Paper  is  to  indicate,  in  a  comparatively  simple 
manner,  some  of  the  conditions  which  iix  the  temperatures  in 
different  parts  of  electric  ap  aratus. 

Wh  t  makes  the  problem  unduly  complicated  in  electrical  machi- 
nery' is  the  fact  that  there  are  several  different  sources  of  heat 
generation,  which  may  be,  and  often  are,  all  active  at  the  same  time. 
Moreover,  the  heat  losses  may  be  distributed  through  the  various 
heat  conducting  paths  in  such  a  way  as  to  render  any  calculation 
very  difficult  and  more  or  less  inexact,  except  in  a  general  way.  As 
these  difierent  losses  may  act  in  different  parts  of  the  heat  con- 
ducting circuit,  it  should  be  evident  that  the  problem  of  determining 
the  exact  heat  distributions  and  the  temperature  is  a  very  complex 
one  ;  but  certain  general  conditions  are  of  interest  to  all  users  of 
electric  apparatus. 

Consider  first  the  general  conditions  of  heat  dissipation  from  an 
armature  coil.  In  Fig.  1  is  represented  an  armature  slot  with  the 
surrounding  iron,  and  with  two  separate  coils  per  slot,  as  is  now  the 
most  common  practice.  Let  it  be  assumed  that  the  point  a  repre- 
sents the   hot  spot,  or  part  at  highest  temperature  in  the  apparatus. 


over  the  whole  width  of  the  core  may  be  fairlj'  uniform,  and  as  th 
copper  temperature  decreases  from  a  to  the  end  windings,  obviously 
as  we  depart  from  the  point  a  there  would  be  heat  flow  from  the  iron 
to  the  copper,  and  thus  the  windings  would  tend  to  cool  the  core. 
This  is  frequently  the  case  with  light  loads  on  a  machine,  for  in  such 
conditions  the  coil  loss  is  low,  while  the  iron  loss  remains  fairly  con- 
stant for  all  loads.  Li  such  case  there  may  be  heat  flow  from  the 
iron  to  the  copper  along  the  whole  length  of  the  buried  portion  of  the 
coil.  At  some  higher  load,  the  copper  loss  varying  as  the  square  of  the 
load,  the  increased  longitudinal  drop  will  bring  the  copper  tem- 
perature above  that  of  the  iron,  so  that  the  heat  flow  is  fiom  copper 
to  iron.     This  condition  is  illustrated  by  Fig.  2. 

It  must  be  recognised  that  the  lateral  flow  of  heat  from  the  coil 
to  the  iron  reduces  the  longitudinal  drop,  such  reduction  dependuig 
upon  the  relative  percentages  of  heat  flow  along  the  two  paths.  It 
must  also  be  bonie  in  mind  that,  in  order  to  have  such  longitudinal 
heat  flow,  the  end  windings  must  be  able  to  dissipate  their  own  heat 
at  lower  temperature  than  would  be  attained  at  a,  or  in  the  core.  If 
the  end  windings  have  little  or  no  ventilation  or  heat  dissipating 
capacity,  then  their  own  generated  heat  may  bring  their  temperatures 
higher  than  those  of  the  armature  iron,  so  that  the  heat  flow  actually 
may  be  from  the  end  windings  toward  a,  and  then  laterally  through 
the  insulation  to  the  core.     Li  such  case  the  hottest  sjxit  will  be  in 


'mm^^'}^/^..,x:: /::.'■  •''•^'■ 


Fig.  4 


The  hi-.it  from  this  part  can  flow  along  two  general  paths  -namely, 
longitudinally  through  the  copper  conductor  itHelf  to  the  end  wind- 
ingH,  and  thence  to  the  air,  and  laterally  through  the  insulation  to  the 
surrounding  iron,  or  to  the  ventilating  ductH.  From  the  iron  the 
heat  flow  is  then  through  various  paths  to  the  external  cooling  air. 

fx/ii'jilii'liiial  Heal  /'Mw. --Considering  lirst  the  longitudinal  con- 
duction of  heat  in  the  coil,  then  starting  at  the  point  n,  the  lirst  unit 
of  hiigth  conductor  will  have  a  certain  Iohs.  If  the  heat  generated 
by  this  first  unit  loss  were  all  that  need  be  conHidered.  then  the  drop 
in  temiK-ruture,  from  the  point  a  to  the  end  windings,  would  be 
ifimply  1  fiuietion  of  the  heat-conducting  properties  of  the  eondiietor 
it«elf  ;  l.ul  the  next  unit  length  is  also  geneniting  its  own  unit  loss, 
HO  that  the  hi-at  flow  from  the  second  to  the  third  unit  liiigtli  is  due 
to  two  units  loss.  In  the  same  way  the  flow  to  the  fourth  unit 
li-ngth  will  be  due  to  three  unilH  loss,  *e.  'J'herefore  llie  temi>erature 
ilrop.  or  lenijienilure  difference  pir  unit  length  of  eondnetor,  increases 
more  rapidly  an  the  jK>int  «  iH  departed  from,  and  if  il  is  at  a  eon- 
Hidernble  dlMliini."  from  the  end  winding,  and  the  loH.'4es  per  unit 
length  are  comiMirttlively  high,  a  very  high  temperature  may  Im- 
rei|iiirei|  at  a  to  londiKt  all  the  heat  longitiiilinally  to  the  end  wiiid- 
IrigN.  In  very  wid"  eoie  nwi<Oiiiiiw  the  loiigiliidinal  drop  may  he  no 
greiit  timt  the  teniiH-ralurc  at  n  in  pr/i<'ti('e  will  he  ho  far  ahove  that 
of  the  HUrroiindiiig  iron  dial  a  very  large  |>ereenlagi'  of  the  iietiiul 
hent  in  eondiiited  Intenilly  through  the  intidiition  to  the  iron,  even 
if  the  iron  Ih  at  a  ioiri|iiiriilively  high  leni|XTaliire.  However,  in 
narrow  eorra  the  drop  to  the  end  windingH  may  he  in  nomo  cases 
Ml  very  low,  imietilily  ."iihg  to  lOdeg.,  thiit  with  good  h<mt  iliHwipn- 
lion  from  the  iiid  windlnu"  thi'inteive!!  the  point  ti  may  have,  for 
innlnii'e,  iin  nrluiil  t<  in|>< mlure  of  tn C  If  the  iron  next  to  a  aliio 
him  n  temiHTiitiirr  of  K»  <'..  then  there-  would  he  no  IIoh  of  heiit  from 
n  to  the  iron.     Furthermore,  m  Hiieh  a  eiwe,  nu  the  iron  tem|HTiiture 

*  Ahutrootof  •  P»I>or  rend  bof'>ni  the  Am. Ia»t,  K. E. 


the  end  winding  rather  than  in  the  buried  part  of  the  coil.  Obviously 
when  such  condition  occurs  there  is  no  possibility  of  either  the  end 
windings  or  the  buried  part  of  the  coil  being  cooler  than  the  iron,  for 
the  heat  flow  throughout  is  toward  the  iron. 

Lateral  Heal  F/o-w.— Considering  next  the  lateral  flow  of  luat 
through  the  insulation  to  the  iron,  the  amount  of  heat  conducted 
is  a  function  of  the  tempeiatinc  dilTer.'uce  and  the  resistance  of  the 
conflucting  path. 

To  illustrate  this  problein  more  concretely,  let  Fig.  3  represent 
the  temixiature  conditions  in  a  section  of  an  armature.  Assuming, 
for  exam])le,  the  temperature  of  the  copper  inside  the  coil  insulation 
as  1(XJ"C.  the  iron  temperature  as  70"C..  and  the  air  temiierature  as 
;H)"('.,  then  the  following  conclusions  may  be  drawn. 

{a)  Krom  the  outer  coil  (the  one  next  to  the  air-ga]))  through  the 
wedge  to  the  air-gap  the  temperature  drop  will  be  lt)(t  :!0=70"C. 
Ohvioirdy.  any  leinperaturi'  ineinurc  luenl  made  outside  the  wedge 
next  to  the  air  will  approxiiiiad'  the  temperiiture  of  the  air.  and  not 
of  the  eojiper.  If  the  |.'MiptT:iliuv  drop  through  the  wedge  sluiul.l 
be  eipial  to  that  through  tiie  insulation,  then  a  measurenu'nl  under 
neath  the  wedge  should  show  half  the  temiH'rature  drop  through 
insulation  aiul  wedge,  ami  ohvioinly  the  measured  teinperalure 
would  be  far  h.'low  that  of  the  eop|MT". 

(h)  If  till'  (cmiM-rature  is  miin\ired  at  the  outside  of  the  coil, 
betweeu  I  lie  iron  and  the  insulation,  il  would  approxinnite  tin 
averagi'  of  the  t<'mpenitiiic:<  of  1li<'  iron  and  of  llie  outside  iii.ulalioM, 
or  prac  tieally  the  teinpeniture  of  the  iron.  If  the  iron  should  be  ,il 
dilferenl  lenvperaturesat  the  sides  of  the  slot  and  at  the  bolloni.  Ilnii 
obviouwly  dilTerent  reiidings  would  be  obtained.  d<'pendiiig  upon  llie 
location  of  the  meiisuringileviee.  It  iaevident  that  such  t(  luperatur.' 
measurementu  give  no  indication  whatever  as  to  the  true  inlenml 
lenilMTaluri-s  of  the  coil,  for  the  hent  tlott-  and  the  resistaiKc  of  the 
inNuliilion  are  nowise  involved  in  the  meiisurement. 
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('■)  At  a  point  a,  between  the  two  foils,  there  should  he  but  little 
heal  flow  through  the  insulation,  uuIkss  the  copper  is  comjiaratively 
narrow.  If  tliere  is  but  little  lieat  flow  through  the  ijisulation  at  this 
point,  then  eventually  the  temperature  at  the  point  a  must  rise  to 
api)rcximately  that  of  the  copper  in  the  two  coils.  Therefore  a 
measuring  device  located  at  a  will  approximate  the  temperature  of 
the  copper  itself,  and  is  in  general  a  good  indication  of  the  hot  spot 
at  that  part  of  the  winding.  Therefore,  as  a  practical  method  of 
temperature  determination,  a  thermocouple  located  at  a  is  about 
the  most  satisfactory  device.  In  selecting  the  point  a  the  direction 
of  heat  flow  in  the  coil  itself  must  be  taken  into  account.  This  is 
usually  determined,  in  a  general  waj',  for  a  given  type  or  line  of 
machines  by  locating  several  thermo-couples  along  the  slots. 

Flow  through  Iron  Parts. — The  direction  of  the  heat  fiow  to  the  iron 
depends  upon  the  arrangement  and  location  of  the  heat  dissipating 
surfaces.  There  are  two  general  paths  of  heat  conduction  in  all 
armature  cores — namely,  a  flow  along  the  laminations  to  where  their 
edges  come  in  contact  with  the  air  or  with  other  material,  and  a  flow 
across  the  laminations  toward  heat  dissipating  surfaces.  The  flow 
along  the  laminations  may  be  calculated  with  fair  accuracy.  Across 
them  it  is  difficult  to  determine  such  flow.  According  to  the  various 
figures  available,  the  heat  flow  per  unit  volume  of  material  along  the 
laminations  is  from  10  to  100  times  as  gi-eat  for  a  given  temperature 
difference  as  across  them.  In  the  vast  majority  of  rotating  machines 
the  heat  dissipation  is  largely  across  the  laminations.  The  reason  for 
this  is  that,  by  placing  ventilating  ducts  parallel  with  the  lamina- 
tions, the  density  of  flow  is  very  low.  By  the  same  procedure  the 
length  of  the  heat  path  is  made  quite  short.  Thus,  the  temperature 
drop  through  the  laminations  may  be  made  relatively  small  com- 
pared with  other  drops.  However,  not  all  the  heat  in  the  iron  passes 
across  the  laminations  to  the  ventilating  ducts,  for  where  the  length 
of  the  path  aiong  the  laminations  to  any  heat  dissipating  surface  is 
not  large,  a  very  considerable  amount  of  the  heat  may  be  dissipated 
from  the  edges  of  the  laminations  themselves.  It  is  evident,  there- 
fore, that  the  flow  of  heat  and  distribution  of  temperature  are  depen- 
lent  upon  the  arrangement  of  the  iron,  dimensions  and  location  of 
the  ventilating  surfaces. 

Heat  Flow  to  the  Air. — Alter  the  heat  has  passed  from  the  copper 
to  the  iron,  the  resultant  of  the  copper  and  iron  heats  must  be  con- 
ducted to  the  surroimding  air,  and  there  is  usually  a  considerable 
Irop  in  temperature  from  the  solid  surface  to  the  cooling  air  itself, 
:he  amoimt  of  such  drop  depending  upon  the  ventilating  conditions. 
In  practice  there  appears  to  be  a  film  or  layer  of  air  which  adheres 
.•er\-  closely  to  the  solid  surfaces.  One  of  the  principal  actions  of 
lir  ventilation  appears  to  be  that  of  scouring  away  the  hot  contact 
ilm,  while  a  second  action  i.s  to  carry  the  hot  air  away  without 
nixing  it  with  the  incoming  cooler  air.  Whatever  portion  of  the 
iissipated  heat  is  absorbed  by  the  incoming  cooling  air  adds  that 
nuch  to  the  temperature  of  the  air  itself  and  eventually  to  that  of 
he  apparatU!  to  be  cooled.  In  such  cases  the  ventilation  of  the 
nachine  may  only  be  useful  in  equalising  or  re-distributing  the  tem- 
)eratures  in  the  various  part;. 

From  the  preceding  analysis,  it  would  appear  that  the  temperature 
t  the  hottest  part  of  the  coil  is  fixed  principally  by  the  heat  flow 
hrough  the  copper  and  its  surrounding  insulation  directly  to  the 
ir,  and  by  the  flow  from  the  copper  to  the  iron,  and  from  the  iron 
o  any  exposed  air  surfaces,  and  then  to  the  air.  Along  the  first  path 
here  are  three  principal  temperature  drops — namely,  in  the  copper 
tself.  then  through  the  insulation  and  then  from  the  outside  surface 
'f  the  insulation  to  the  air.  Along  the  second  path  there  are  also 
hrcc  temperature  drops — namely,  from  the  coppei-  through  the 
nsiilation  to  the  iron,  then  from  the  iron  to  the  exposed  air  .surfaces, 
nd  then  from  the  surfaces  to  the  lir.  Along  the  first  path  each  part 
f  the  copper  path  is  generating  its  own  heat,  to  be  conducted  away, 
Idition  to  that  which  is  to  he  conducted  from  other  parts  of  the 
nth.  In  the  second  path  each  part  of  the  iron  path  may  be  gene- 
it  ing  its  own  heat,  which  adds  to  that  coming  from  other  parts.  The 
lalivc  amount  of  h<'at  conducted  along  each  path  is  dependent 
poll  .0  many  conditions  which  vary  with  the  load  that  no  one  but 
n  .iiialytical  designer  backed  by  experience  could  even  approximate 
le  values  by  calculation.  However,  it  should  be  obvious  that  any 
leasuring  device  applied  to  ihe'otlside  or  cooling  surface  does  not, 
id  cannot,  directly  approximate  the  temperature  of  the  hottest 
irt.  except  in  thos(?  rare  cas&s  where  the  hotlC".*t  part  is  dissipating 
■at  directly  to  the  air. 

' KijiialiKalion  nj  Trntperatiire,  <Sic. — Difi'erence  in  temjierature  in  an 
■mature  winding,  for  instance,  is  maintained  by  tlu'  continual 
■neration  of  heat  in  the  various  parts  ;  but  the  moiiu'nt  .such 
■neration  of  heat  is  stopped  there  is  a  tendency  for  ecpialisation  of 
■laperatures.  In  good  heat  conducting  materials,  as  copper, 
ich  equalisation  may  be  very  rapid,  so  that  a  temperature  indicating 
strument  of  a  sluggish  type  may  not  indicate  anything  like  the 


true  maximum  lemperatiiiv  of  the  spot  where  it  is  placed  if  applied 
after  the  load  is  removed,  (■specially  if  the  rate  of  heating  of  the  ther- 
mometer bulb  is  much  less  than  the  rate  of  heat  transfer  from  one 
part  of  the  winding  to  another. 

A  second  condition  which  tends  to  make  such  temperature  measure- 
ments fallacious  lies  in  the  cooling  action  in  the  mterval  between 
load  removal  and  shut  down  to  take  temperature  measurements. 
This  is  particularly  true  of  high-speed  machines,  which  require  con- 
siderable time  to  come  to  a  standstill.  It  is,  therefore,  desirable 
in  such  machines  to  obtain  all  possible  temperature  readings  at 
normal  speed  and  with  load.  One  method  of  lessening  the  slug- 
gishness is  to  heat  the  thermometere  up  to  practically  the  normal 
operating  temperature  of  the  part  to  be  measured  while  the  machine 
is  still  carrying  load.  At  the  moment  of  shut-down  the  heated 
thermometer  is  applied. 

Fallacies  in  Temperature  Guarantees  and  Measurements. — In  the 
older  methods  of  determining  temperatures  it  was  assumed  that  the 
thermometer  readings  obtained  on  a  wmding,  for  instance,  was  a  true 
indication  of  the  temperature  of  the  winding  as  a  whole.  The  manu- 
facturers of  electrical  apparatus  long  ago  recognised  the  fallacy  of 
this  method,  as  they  had  foimd  from  bitter  experience  that  there  were 
liable  to  be  hotter  parts  m  the  machine  than  any  thermometer 
readings  would  indicate.  They  therefore  designed  machines  with 
regard  to  the  poissible  hot  spot  temperatures  as  encountered  in 
service  rather  than  any  temperature  which  the  exposed  parts  of  the 
machine  wotild  show.  Thus,  in  designing  a  certain  machine  for 
safety  at  the  hottest  part,  not  infrequently  the  exposed  parts  of  the 
winding  would  show,  by  thermometer,  comparatively  low  tem- 
peratures, such  as  25°C.  to  35°Crise.  Therefore,  as  the  observable 
temperature  readings  came  so  low,  it  became  the  fashion  to  call 
for  35"C.  guarantees,  and  in  many  eases  the  operating  public  lost 
sight  of,  or  perhaps  never  knew,  the  real  me-aning  of  such  low  tem- 
peratures. Among  the  designers  of  electrical  machinery  it  was 
recognised  that  a  temperature  rise  of  3o°C.  was  absurdly  low,  but 
that  the  object  in  operating  at  such  low  temperature  on  a  part  which 
could  be  measured  was  simply  to  protect  the  machine  in  some 
inacessible  hotter  part,  where  the  temperature  could  not  be 
measured.  The  whole  problem  is  a  good  deal  like  that  of  a  deter- 
mination of  the  voltage  generated  in  a  given  power  house  by  measur- 
ing the  voltage  at  the  end  of  a  transmission  line.  In  electrical 
apparatus  a  reasonable  mtemal  temperature  drop  may  be  approxi- 
mated, which,  added  to  the  observable  temperature,  gives  a  fair 
approximation  to  the  hottest  part ;  but  the  result  is  an  approximation, 
and  must  be  recognised  as  such.  Primarily,  the  manufacturer  must 
make  a  safe  machme  for  a  specified  service  regardless  of  the  tem- 
perature guarantees,  and  the  temperature  measurements  made  on 
most  classes  of  apparatus  should  be  considered  simply  as  rough 
approximations  to  indicate  that  the  manufacturer  has  made  a 
reasonable  attempt  at  a  safe  machine.  This  may  seem  a  rather  bald 
statement,  but,  nevertheless,  it  is  a  fair  statement  of  the  case. 

Errors  in  Temperature  Measurement. — It  may  now  be  shown  that 
even  the  observable  temperatures  obtained  by  the  usual  means  are 
in  themselves  only  crude  approximations  in  many  cases.  The 
resistance  method  gives  only  average  results,  and  may  be  very 
misleading.  However,  in  those  cases  where  it  is  known,  by  past 
experience  and  otherwise,  that  there  is  very  little  liability  of  hot 
spots,  the  resistance  method  of  determining  temperature  is  often 
quite  satisfactory.  However,  the  method  is  limited  to  conipar- 
tively  few  types  of  windings. 

Considering  ne.xt  the  thermometer  method  of  measurement,  the 
theory  of  this  is  quite  simple,  but  apparently  it  has  been  very  much 
misunderstood.  In  windings,  except  in  rare  case",  the  thermometer 
is  not  applied  directly  to  the  heat  generating  material  itself,  but  is 
applied  outside  of  an  insul.iting  covering.  Usually  the  temperature 
drop  through  this  insulating  covering  does  not  receive  any  con- 
sideration, and  yet  c\crytliing  depends  upon  this.  Assume,  for 
example,  an  insulated  coil,  thermometer  and  covering  pad,  as  shown 
in  Fig.  4.  Assuming  the  copjXT  inside  the  coil  as  being  of  uniform 
temperature,  and  the  cooling  air  at  a  and  b  as  also  at  a  vmiform  but 
much  lower  temperature  than  inside  the  coil,  then  tlie  temperature 
drop  from  the  copper  to  b  will  be  the  san\e  as  through  the  insulation, 
thermometer  bulb  and  covering  pad  to  the  air  at  a.  Obviously, 
if  the  temperature  drops  through  the  insulation  and  through  the  pad 
arc  equal,  then  the  thermometer  bulb  w'M  show  a  midway  tempera- 
ture. This  is,  of  course,  assuming  that  the  surface  drop  to  the  air 
previously  referred  to  is  very  small,  or  that  it  is  included  as  ])art  of 
the  drop  through  the  jiad.  Thus  it  is  seen  that  all  kinds  of  results 
may  he  obtained,  depending  u]H>n  the  relative  drops  through  the  pad 
and  through  the  insulation.  There  are  so  many  conditions  entering 
into  the  interijretation  of  the  thernxometer  and  resistance  methods 
of  determining  temperature  that  in  certain  classes  of  apparatus  it 
has  been  verj-  desirable  to  lind  more  accurate  methods.     One  of 
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these  is  in  the  use  of  so-called  resistance  coils.  In  this  method  a  coil 
of  fine  wire  of  a  known  temperature  coefficient,  and  of  known 
resistance  at  a  given  temperature,  is  placed  at  the  place  where  the 
temperature  is  to  be  measured,  and  the  temperature  rise  is  deter- 
mined from  the  increased  resistance  of  the  coil.  One  serious  objec- 
tion to  this  arrangement  is  that  the  resistance  coil  must  have  con- 
siderable length  and  breadth,  so  that  it  really  indicates  the  average 
temperature  of  a  considerable  area  instead  of  a  point.  When  placed 
between  two  coils  it  usually  occupies  so  great  a  proix)rtion  of  the  slot 
that  it  indicates  an  average  temperature  con  iderably  lower  than  the 
spot  temperature  ;  but  this  average  may  be  limited  to  a  compara- 
tively small  area,  whereas  in  the  resistance  method  in  general  the 
indicated  rise  is  an  average  of  the  whole  winding.  However,  in  the 
resistance  method,  the  temperature  of  the  conductors  themselves 
is  measured,  whereas  with  the  resistance  coil  the  temperature 
measurement  is  outside  the  insulation.  The  resistance  coil  method 
is,  therefore,  a  relativelj-  crude  approximation,  although  when 
brought  out  it  was  really  an  important  step  in  advance.  In  its  early 
application  many  misleading  results  were  obtained,  due  largely  to 
lack  of  understanding  of  the  principles  governing  temperature  dis- 
tribution and  temperature  drop.  In  some  cases  the  resistance  coil 
was  placed  under  tlie  wedge,  and  in  other  cases  it  was  placed  at  the 
side  of  the  slot  next  to  the  iron,  or  at  the  bottom.  Very  rarely  was 
it  placed  midway  between  the  two  coils,  probably  because  this  was  a 
more  diflScult  application,  and  also  because  the  greater  accuracy  of 
such  location  was  not  recognised.  From  the  use  of  resistance  coils 
many  good  engineers  drew  the  conclusions  that  the  upper  limit  of 
permissible  temperature  for  fibrors  insulations  was  only  80°C. 
to  9()°C. 

A  later  development  than  the  resistance  coil  is  the  thermo-couple. 
One  great  advantage  of  the  thermo-couple  is  its  very  small  size,  so 
that  it  can  indicate  the  temperature  at  practically  a  point  instead  of 
a  very  considerable  area.     If  properly  placed,  it  furnishes  the  most 
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accurate  temperature  indicator  which  we  now  have,  ai  it  can  be 
located  in  all  Horts  of  normally  inaccessible  plac(;3.  However,  its 
use  in  practically  limited  to  stationary  apparatus.  In  rotating 
apparatus)  or  rotating  parts  it  can  be  ased  only  after  nhut-down, 
which  introduces  errors,  a«  already  shown. 

Many-condurloT  Coiln. — In  all  the  preceding  considerations  it  has 
\xH-n  a-muuwA  that  the  copp<T  inside  the  coils  jfsclf  in  at  a  uniform 
t'-niperaturc  in  any  given  unit  of  length.  When  several  coils  or 
'•onduclors  are  |ilace<l  side  by  side,  as  in  Fig.  5,  it  would  appear  at 
fir.t  glance  that  the  middle  coils  should  heat  much  more  than  the 
out'-r  onirs  ;  hut  in  reality,  unUfis  there  are  many  layen  of  coils, 
Ihi'  tcmiKTfttiiri'i  of  the  dlfTercnt  coils  will  not  vary  gn-atly  from  each 
other.  For  instance,  in  Fig.  5,  the  heat  generated  in  the  middle 
comlM''tor  ii  only  one-third  that  of  the  total  generated  in  the  coil, 
and  yet  the  two  sirli-  iiurfiiii-s  through  which  this  heaf  [laiscfi  to  the 
(Mlj.iC'Tlt  'olli  ii^jgregnte  almoit  .vs  mtnh  as  the  totrd  outside  di;i- 
nipa'InK  surfave  «,l  the  whole  <o;l,  througli  which  all  tin'  I  iler.il  heat 
flow  in  (liinipnle.l,  Considi-ring  furlh'T  that  the  jnsulnlion  bclwi-en 
the  middle  eoll  and  it.i  neighbour'  is  relatively  thin  compared  with 
the  outside  covering,  it  is  obvious  that  th<'  lem|X'rature  dro|)  from 
thi  1  coil  to  th<'  a<l)a'''7it  one^i  will  bi'  eomparalivoly  small,  poisilily 
not  over  Hi  pir  r.-nt.  of  the  drop  through  the  outnitle  insulation. 

Howevrr,  with  a  large  nuinlier  of  coils  siih-  by  side,  the  conditions 
iMK'om"  '•umiilallvily  wone.  Hi-rr  the  drop  from  the  centre  con- 
cluc'tor  to  the  n'  \t  on"  miiy  Is-  i<riiall  :  but  the  drop  Irom  th<'  second 
eondu'lor  to  iIl-  ihinl  is  (on<id<T«bly  gnsidT,  (hu-  to  the  heal  of 
two  eondntori  In  mn  Irnn.mlted,  From  the  third  to  the  fourth 
there  in  n  drop  eo'r>-.,|  ondinK  to  the  Imseti  ol  thri'i.  comluetoi'H,  *e. 
Thin  there  in  a  gradually  mireasing  |emp<mliiri'  drop  from  the 
centre  ol  the  eoil  lownrri  thi>  oiil  lide  surface. anri  it  the  eoil  he  very 
fii'cp— that  i«,  if  it  ron<lst/i  nf  nmnv  in'<ulat<'«l  lnyers     the  sum  total 


of  the  drops  may  be  quite  large.  Or.  putting  it  in  another  way,  with 
a  comparatively  deep  coil  the  temperature  rise  from  the  outsid.- 
surface  of  the  coil  itself  toward  the  centre  will  be  very  rapid  at  tin-t 
and  gradually  taper  off,  as  indicated  in  Fig.  6.  This  is  indicated 
very  clearly  in  the  case  of  an  over-heated  field  coil  of  fine  w 
where  the  first  outside  layers  will  usually  be  found  in  a  fairly  good 
condition  ;  but  at  a  comparatively  little  distance  inside  the  coil  there 
may  be  severe  roasting  or  evidence  of  overheating,  which  may  be 
a  most  as  bad  as  at  the  centre  (see  Fig.  7).  In  such  case  the  tem- 
perature measu-ement  on  the  outside  of  the  coil  is  no  satisfactory 
indication  of  the  hot-spot  temperature.  A  temperature  measure 
ment  by  resistance,  while  a  closer  indication  than  that  by  thermo- 
meter, also  may  be  very  misleading.  It  may  be  stated  that  modem 
design  tendencies  are  toward  compara,tiveIy  shallow  field  coils, 
largely  on  accovmt  of  this  condition. 

CoNCLrSION. 

The  whole  object  of  this  Paper  is  to  show  the  problem  of  tem- 
perature distribution  and  temperature  mea;;urement  as  it  actually 
is.  It  is  the  writer's  desire  to  show  that  no  hard  and  fast  rules  can 
be  made  for  determining  the  facts  in  the  case,  and  that  the  best  rules 
and  methods  now  practicable  are  only  approximate.  The  present 
limitations  set  for  insulating  materials  are  much  higher  than  were 
considered  practicable  only  a  few  years  ago.  This  is  not  because  the 
limits  have  been  raised,  but  becau:ie,  through  a  better  understanding 
of  the  facts,  the  real  upper  limits  of  temperature  as  fixed  by  durability 
of  insulation  are  now  known  to  be  considerably  higher  than  was 
believed  to  be  the  ease  only  a  short  time  ago.  If  the  real  limits  were 
in  accordance  with  former  beliefs,  then  all  the  evidence  of  the  more 
accurate  modem  tests  and  data  would  indicate  that  the  vast  majority 
of  the  existing  electrical  ma?hines  should  have  '"roasted  out"  com 
paratively  early  in  their  operation.  The  higher  temperature  limits 
were  there,  but  were  not  recognised.  Now  we  recognise  them,  and 
attempt  to  make  reasonable  allowances  for  differences  between  the 
measurable  temperatures  and  the  actual  hottest  parts.  The  present 
method  may  be  cnide,  but  we  are  not  going  at  it  blindly,  as  was 
formerly  the  case.  Formerly  the  manufacturer  took  the  real 
re'.ixjnsibility  for  making  a  machine  that  was  safe  for  the  service 
whatever  the  guarantees  called  for.  To  day  the  responsibility  it 
still  hie,  but  he  is  attempting  to  educate  the  public  to  a  knowlcd 
of  his  real  problem,  and  to  a  recognition  that  temperature  detern\;na 
tion  is  far  from  bc'ng  an  exact  art.  There  is  no  sharply  dclinid  lim 
between  good  and  bad  in  the  in;;ulating  materials  as  affictcd  by  tem 
[lerature,  consequently  there  is  no  sharp  line  between  safe  and  «i(«i/ 
temperatures. 


HYDRO-ELECTRIC  STATION  IN  THE  MOHNE  VALLEY 
WESTPHALIA.* 

BY   E.  TRiniiEK. 

Th's  ix)wer  station  was  op<>ned  in  February,  lOlo.     The  water  i 
the  valley  is  colle('ted  into  a  reservoir,  which  holds  130  million  cub 
metres  of  water.     The  How  of  the  river  Uuhr  is  regulated  by  1 
reservoirs,  of  which  this  is  the  largest  ;    the  Mohne  is  a  tributary 
the   Uuhr.     The  construction  of  the  various  dams  has  been  uncle 
taken  by  a  company  fonnetl  among  the  local  industrialists.     But 
this  ])articular  ease,  the  difficulty  in  utilising  the  available  wate 
])ower  lies  in  the  great  variability  of  the  amount — the  reservoirs  nit 
at  certain  seasons  be  almost  empty.     The  hydraulic  station  therefo 
had    to   be  worked   in   eonjuiutiim   wilh  some  of  the  steain-iioW 
stations,  of  which  thercarcmaiiy  in  the  district— the  ni'ighliourlioD 
in  fact,  alionndsin  collieries — iiiul  thcMiihne  hydraulic  station  the 
fore  helps  to  take  the  [wak  of  the  load  at  times  when  the  .stea 
stations  tend  to  he  overloaded.     The  whole  of  the  output   of 
hydraulic  station   is  taken   by  the  Westplialiuii   \'erli»uil-Klektl1 
tiitswi-rk  in  Dortmund,  which  also  controls  the  working  of  I  best  at  ii 
The  greal<'r  part  of  thi'  energy  is  tiansmilted  at  U.'i.dlM)  volts 
(listutue  of  :J.'I  kilometres  to  the  town  of  iNcheim,  .ind  thence  t- 
translormer  substation  at   .Mciiden.      Here  there  are  four  Iran.sfc 
mers.   each   with   an   output    of    l.olK)   kilovoll  iiniperes.      Her 
power  is  traiisfornvd   to    U),(I(M)  volts,  and   transm'tted  a   furtl 
distance  of  MK  kilometres  to  a  \m\vi'V  station  at  Kruckrl,  near  Do 
mund.     The  |Miwer  stations  at    Kruckel  and   in  tli<"  Miihne  val' 
nunilly  run  in  parallel.     The  y<'arly  How  of  water  from  the  Jlol 
is  ahoul  2rir»-inillion  cubic  metres  ;  about  511  per  cent,  of  this  amoi 
euu  I"'  stored  in  the  lake.     The  mean  How  of  water  is  about  7-8  u« 
melri'M  per  second.     'Ih"  avuilahle  fall  varies  from  III!  to   lit  me( 
a>'<'ordiMg  to  the  depth  of  water  in  Ihv  storage  lake.     The  mean  0 
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put  may  be  taken  at  about  1,200  k\v.,  measured  at  the  terminals  of 
tlie  generators,  but  seeing  that  the  output  is  only  spread  over  the 
hours  of  the  peak  of  the  load  the  output  is  reckoned  on  a  basis  of 
four  times  this  amount.  The  station  therefore  contains  four 
machines,  each  of  1,200  kw.  capacity.     Water  is  conveyed  from  the 


bolts.  The  slot.s  arc  .so  shaped  that  the  conductors  can  easily  be 
withdrawn  or  inserted  on  the  spot ;  this  is  convenient  both  in;the 
workshop  and  for  repairs.  The  sides  are  closed  by  cast-iron  plates 
in  sections.  The  conductors  are  insulated  with  micanite,  which  is 
wound  on  spirally  in  the  form  of  a  tape.     The  machine  is  cooled  by 


Fig.  1. — GENEB.-iL  abrangement  showinq  Construction  of  Polyphase  Generators: 


storage  lakes  through  four  wrought-iron  pipes  of  1-4  metres  diameter. 
There  are  also  three  other  similar  pipes,  which  are  used  at  times  of 
heavy  load.  It  has  been  already  stated  that  the  amount  of  available 
fall  varies  over  wide  limits  ;  this  makes  the  economical  design  and 
working  of  the  machines  rather  difficult.  A  speed  of  375  revs,  per 
min.  was  eventually  chosen.  Each  generating  unit  consists  of  a 
polyphase  machine,  coupled  to  two  water  turbines,  of  which  one  is 
bigger  than  the  other.  The  whole  machine  has  three  bearings,  two 
of  which  are  water-cooled,  and  the  third  is  lubricated  under  pressure. 
The  larger  turbines  are  of  the  double  Francis  type,  while  the  smaller 
ones  are  of  the  single  type.  The  larger  turbine  can  drive  the  poly- 
phase machine  at  full  output  with  falls  from  32  to  26  metres  ;  if  the 
smaller  turbine  is  also  coupled  up,  the  full  output  can  be  given  by  the 
twowith  falls  as  low  as  20  metres.  The  efficiencies  are  then  well  over 
80  per  cent.  Three-quarters  of  the  full  load  can  be  given  with  falls 
from  32  to  20  metres  at  an  efficiency  of  79  per  cent.  The  speed 
regulation  is  effected  by  an  automatic  regulator,  working  with  oil 
under  pressure  ;  there  are  also  a  variety  of  safety  devices,  in  case 
the  regulator  should  not  act  properly.  The  revolving  parts  of  the 
machines  have  been  so  designed  that  they  can  withstand  speeds  of 
7(X)  revs,  per  min. 

Tlie  polyphase  generators  are  designed  for  a  continuous  output  of 
1 ,200  kw.  with  a  power -factor  of  0-7  ;    the  apparent  output  is  thus 
1,720  kilovolt-amperes.     Their  general  design  is  shown  in  Fig.   1- 
The  two  bearings  are  cooled  by  water  and  lubricated  on  the  rnig 
system  ;   they  are  lined  with  white  metal  through  which  the  spirals 
of  copper  tube,  conveying  the  cooling  water,  are  passed.     The  rotor 
is  secured  to  the  shaft  by  two  strong  rings  ;   it  con- 
sists essentially  of  a  cast-iron  Hywhcel  ;    the   pole- 
pieces  are  of  cast-steel  and  are  shrunken  ;   the'polo 
shoes,  also  of  cast-steel,  are  bolted  on.     The  shape 
of  the  shoes  is  carefully  designed  so  as  to  exclude  the 
jmssibility  of  the  formation  of  harmonics.which  might 
result  from  irregularities  in  the  magnetic  flux ;  there 
is,  therefore,  no  risk  of  resonance  eltocts.     The  profile 
of  the  shoe-pieces  is  such  that  the  voltage-wave  is 
pnii-tically  sine-ahaped.     The  magnet  coils  consist 
(if  copper  strip  ;   the  insulation  between  the  wind- 
ings consists  of  prcsspahn.      Each  coil  is  firmly  held 
in  position  by  the  pressure  of  the  bolt,  which  holds 
the  pole-shoo.     The  slip-rings  are   of  Siemens-Mar- 
tin  steel,   and    are   insulated    by   a  micanite  ring. 
The  whole  is  (uircfully  tested  before  delivery,  so  as 
tc  see  that  llic  rotation  takes  place  without  any  trace  of  vibration. 
'\'\w  machine  can  be  brought  from  rest  to  full  speed  in  rather  less  than 
12  seconds.     The  stator  consists  of  a  cast-iron   frame,  divided  into 
halves,  the  active  iron  being  kept  in  position  by  a  large  numjbcr  of 


air,  which  is  sucked  in  by  the  rotating  masses  and  discharged  through 
openings  in  the  upper  portion  of  the  stator.  Each  generator  is 
coupled  to  an  exciter,  and  each  exciter  is  of  sufficient  capacity  for 
two  generators.  A  further  reserve  consists  in  a  motor-generator  set 
of  80  kw.  capacity,  which  is  normally  used  to  charge  a  battery _of 


I'll     :!.  -Cross-section  THRonaii  Switch  House. 

accumulators.     A  travelling  crane,  capable  of  lifting  18  tons  is  pro- 
vided, its  span  is  19  metres  and  it  is  electrically  operated. 

The  switehroom  is  biiilt  at  the  side  of  the  machine  house  ;    the 
main  switchboard  (controls  the  output  of  four  generators,  giving 
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1^200  kw.  at  1,500  volts,  together  with  that  of  the  four  transformers 
which  convert  from  1,500  to  25,000  volts.  It  is  also  connected  to 
an  auxiliary  transformer,  which  has  an  output  of  200  kilo  volt - 
amperes  and  re-converts  to  250  volts.  There  is  also  a  small  auxiliary 
power  station,  which  is  used  at  certain  times  when  the  flow  of  the 
water  permits,  and  this  is  also  connected  to  the  switchboard.  Fig.  2 
shows  the  general  construction  of  the  switchroom.  The  liigh- 
tension  parts  are  separated  from  one  another  by  sliding  fireproof 
doors.  On  the  groimd  floor  are  placed  the  oil  switches  for  the  gene- 
rators ;  the  25,000- volt  switches  for  the  transformers  and  transmission 
lines  are  on  the  first  floor.  The  double  set  of  bus-bars  for  25,000 
volts  is  on  the  second  floor,  and  they  take  the  form  of  two  open 
symmetrical  rings.  All  oil  switches  are  of  the  three-pole  type,  and 
can  be  operated  by  the  attendant  at  the  switchboard  ;  they  can  also 
be  operated  by  hand  on  the  spot.  Petersen's  method  of  protection 
against  surges  has  been  adopted.  Precautions  are  taken  to  lessen 
the  risk  of  fire  in  case  an  explosion  should  take  place  in  a  transformer 
or  oil  switch  ;  pipes  are  laid  down  through  which  the  biu'ning  oil  can 
be  transferred  to  a  reservoir.  There  is  also  a  reservoir  for  holding 
dirty  oil,  which  is  then  passed  through  a  filter  press ;  it  is  thus  ready 
for  further  use.  Cocks  are  provided  in  each  compartment  on  the 
first  and  second  floor  through  which  the  oil  supply  for  transformers 
and  oil  switches  can  be  passed.  Three  single-phase  transformers  are 
provided  for  testing  the  pressure  to  earth  on  each  set  of  bus-bars  : 
the  corresponding  instruments  are  mounted  on  the  switchboard. 
All  the  conductors  used  for  the  purpose  of  earth  tests,  are  inserted 
in  well  earthed  iron  pipes. 

Beside  the  main  power  station,  there  is  a  second  smaller  auxiliary 
station,  already  mentioned,  which  is  used  on  certain  occasions  when 
suflicient  water  is  available.  There  is  also  a  low-pressure  station, 
lower  <lown  on  the  Mohne,  and  another  station,  using  water  from  the 
valley  of  the  LLster.  There  is  a  storage  lake  in  coimection  with  the 
latter,  holding  22-million  cubic  metre-s.  The  total  output  of  the  four 
stations  is  about  12,500  kw. 


BALANCERS  FOR  THREE-WIRE  CONTINUOUS- 
CURRENT  SYSTEMS. 

BY  TUUM.AS  CARTER. 
(Continued  from  page  470.) 

VIII.  General  Treat.mext  of  Balaxcers,  except  Static 
Balancers. 
A  {general  treatment  of  all  balancers  will  now  be  given,- 
including  all  cases  except  that  of  the  static  balancer,  which 
will  be  separately  referred  to  in  a  later  section,  and  leading 
up  particularly  to  a  full  consideration  of  the  rotary  balancer. 
This  is  to  say,  all  balancers  which  will  work  with  an  ordinary 
two-wire  djTiamo  will  now  be  considered,  while  the  special  case 
involving  a  three-wire  dynamo  will  be  dealt  with  by  itself 
aftfjrwards.  Fig.  5  shows  a  circuit  with  2V  volts  acro.ss  outens, 
and  a  three-wire  system  containing  some  sort  of  balancing 
arrangement,  resulting,  with  no  out  of  balance  current,  in 
voltages  I'j  and  Fj  on  the  two  sides  between  outer  wires  and 
middle  wire.  V^  and  V^  are  generally  equal  in  practice,  but 
that  is  not  necessary,  and  for  the  general  case  they  may  be 
assumed  to  have  any  values.  The  balancing  arrangement 
contains,  on  tlic  left-hand  side,  a  back  K.M.F.,  f,,  and  a  resist- 
ance, /t,,  and,  on  the  other  side,  the  corresponding  (|uantitie8 
e^  and  /<2  '•  ''i  ^id  Cj  may  have  any  value  from  zero  upwards, 
c,  and  pj  will  he  called  positive  when  they  are,  in  respect  to  21', 
baik  K..M.K.H  ;  should  they  be  reversed,  and  so  act  in  scries 
with  21',  their  sign  will  be  negative.  The  resultant  current 
ill  Fig.  5  flows  only  through  the  balancer,  and  is  denoted  by  ('. 
Now  assume  some  loud  switched  in  on  both  sides  of  the  system, 
as  shown  in  Fig,  (i,  and  let  t  his  he  so  divided  that  (\  (lowing  iji 
/{,  is  the  balanied  ]mrt  of  the  load,  while  C,  (lowing  in  li^  is 
the  unbalanced  part.  The  circuit  Ii,C',  is  of  no  particular 
interest  in  the  further  discussion,  but  it  must  always  be  re- 
membered that  R,  is  not  necessarily  (ixed,  and  may  change  as 
load  conditions  change,  it  in.  however,  always  ascertainable, 
even  if  only  by  a  trial  and  error  method  in  the  last  r(^sort.  It 
iH  alto  to  be  home  in  mind  that  N^  Ih  only  a  theoretical  <|uantily, 
being  the  e(|uivaleiit  resistance,  already  defined,  o(  the  un- 
baliinied  jiart  of  the  rircuif,     A.t  has  been  shown,  a  current. 


Cg,  comes  into  existence  in  the  middle  wire  in  consequence  of 
the  presence  of  R^.  Let  the  convention  be  adopted  that 
currents  flowing  into  a  point  are  positive,  and  those  flowing 
out  of  it  are  negative,  when  considered  for  summation  purposes 
relatively  to  the  point  in  question.  Then,  in  Fig.  6,  C^  is 
positive  in  regard  to  the  point  where  the  middle  wire  is  con- 
nected to  the  balancer.  But  Cg  may  also  be  negative  in  regard 
to  the  same  point,  and  the  way  to  produce  this  would  be  to 
liave  R3  on  the  right-hand  side  of  the  system.  This,  however, 
may  be  looked  at  mathematically  from  another  point  of  view, 
which,  although  it  involves  a  physically  meaningless  c[uantity, 
is  correct  because  R^  i.s  only  an  equivalent  expres.sion  intro- 
duced for  convenience.  The  current  C3  is  always  equal  to 
Fg/iJg  ;  as  i?3  is  made  greater  and  greater,  C3  approaches  zero, 
remaining  positive,  and  finally,  when  R^  is  infinite,  Cg  is  actually 
zero.  When  a  function  passes  through  -|-  00 ,  it  may  be  ex- 
pected to  reappear  at  once  at  —  00  and  then  to  have  succes- 
sively smaller  numerical  values  on  the  negative  side  of  some 
axis.  If  it  be  considered  that  R^  on  reaching  4-  00  and  so 
making  ^5=0,  then  becomes  negative,  making  Cg  negative 
because  Fg/Bg  is  then  negative,  this  is,  as  far  as  the  middle 
wire  is  concerned,  exactly  equivalent  to  some  unbalanced  load 
on  the  negative  side  of  the  system,  and  therefore  it  is  mathe- 
matically possible  to  consider  the  equivalent  resistance  of  the 
unbalanced  circuit  as  always  on  one  side  of  the  system,  if  the 
conception  of  resistance  be  extended  so  as  to  include  all  values, 
positive  or  negative.  Exactly  the  same  results  would  be 
reached  by  considering  R^  transferred  to  the  other  side  of  the 
middle  wire,  but  as  the  present  discussion  is  more  concerned 
with  what  happens  as  a  result  of  the  existence  of  Cg  in  the 


Fio.  5.—  GENEK.\LDi.\(iKAM     Fi(i.  6.—  Genek.4lDiagh.\m 
OF  Balancer  WITHOUT  Load,     of  Balancer  with  Load. 

middle  wire,  than  with  what  goes  on  in  R3,  or  what  the  hypo- 
thetical /?3  really  represents,  the  mathematical  conception  is 
adopted,  and  the  circuit  is  treated  as  if  R^  were  always  on  the 
same  side  of  the  system.  This  leads  to  continuity  both  of 
consideration  ajid  of  residts. 

As  i^'ig.  G  indicates,  it  is  assumed  that  the  switcliing  on  of 
current  may  in  some  way  have  altered  ('i  and  e^  to  eg  and  I't 
respectively,  while  Fjand  F.^  become,  correspondingly,  Fgand 
F4,  and  ('  becomes  (.',  on  one  side  and  ('.,  ojt  the  other.  R^  and 
Ro  are  assumed  not  to  change,  which  is  usually  correct  within 
sufficiently  close  limits.  In  a  battery  they  would  change 
slowly  in  course  of  time,  unless  the  change  in  Cj  and  c^  were 
caused  by  switching  in  or  out  cells,  in  which  case  suitable 
allowances  would  have  to  be  nvade  ;  and  in  a  rotary  balancer 
armature  they  might  change  slightly  with  change  of  copper 
loading  in  the  winding  owing  to  the  altered  C^t  loss.  It  is 
Hulhcieiitly  accurate  for  the  present  ])ur])ose  to  consider  them 
as  not  subject  to  change. 

In  Fig.  r,  C=^\2V~(e,+e,)\l(R,-R,)  ; 

F,=e,-|-C'/e,  ;   Fj=e,4-t'y?j; 
F.-|-F,-2F. 
In  Fig.  6  C,=--(F3-c3)//e, ;  V^=[V,~c,)iH^ ; 
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Hence 


Hence 
Denote 


and       V,=2V 


(V,-e,)IR,=(V,~e,)IR,+  V,IR„ 

2rR,R,+e,R,R,-e,R,R,=  V,{R,R,+R^R3+R3R,). 
RiR,+R,R3-\-RiRihy  I2R1R2R3  ;  tlien 
^VR^Ri+e^RJRi—eJl^Ri    iVR^+eJl^-eiR^ 

JJ(^Ji^±R^Rs)-e^R,R^+e,RsR, 


lience  V^—V, 


2V{R^RJR3+R^)~e,R^+e,R^ 
R1R2JR3+R1+R2 
The  difference  between  Fg  and  Fj,  which  represents  the  amount 
by  which  the  previous  voltage  on  one  side  has  been  altered,  is 
the  same  as  the  difference  between  V2  and  Vt,  that  is, 

F3-Fi=F2-F4,  and  Fi+F2=F3+F4=2F  ;  , 
also  (F3-F,)-(Fi-F2)  =  F3-Fi+F2-F,=2(F3-Fi), 

or  twice  the  change  on  each  side.  Thus  the  difference  between 
the  two  sides  for  any  given  condition,  minus  the  corresponding 
difference  for  any  other  condition,  is  always  twice  the  change 
on  each  side  due  to  the  alteration  of  conditions. 

V,={2V-{e,+e2)\RJ(R,+R2)+ei 

^{2VRi+e,R.,-e.,Ri)l(Ri+R2)  ; 
Vo=2V-Vi=(2VR2-ej^R2+e2Ri)l(Ri+R2); 

(2VRi+e3R2-etR^)R3  _  2  VR^+e^R^-e^R^ 
2^oRiRoR-^  /i^-{-/v2 

which,  by  multiplying  up  and  straightforward  simplifying, 
becomes 

=  _  RiR2{^yRi+e3R2-e*Ri}  +  {{ei-e3)R2-{e2 -e^,)R^} S^RiR^R^ 

{R^+R2)I.R,R,R, 
and  this  is  also  equal  to  Fj— F4. 

The  change  in  current  on  the  left-hand  side  of  the  balancer 
is  from  C  to  C\,  and  is  equal,  therefore,  to  C\—C,  which  may 
be  written 

Ci-C={V,~e,)IR,-{7^~e,)IR,=  {(V,-V,)+.(ei-'e,)}  /R, 
^     R2\2VR,+e,R2-e,R,}  +  {{e^-e,)R.JR,~{e2-e,)\I^R,R^Rs  ^ 

=  -[R,2  m^R.+e^R^-e^R^-  {e.-e.+e^-e^l  ^^/Jiii^iia]/ 

{R,+R2)Z2RiR2R3- 

Let  this  change  in  current,  Cj— 0,  be  called  C'5,  and  let  the 
cliange  from  C  to  Cj,  which  is  C^—C,  be  called  Co.     Tlien,  by 
a  similar  process  to  the  above, 
C,,=.C2~C=(V,-e,)IR2-{V2~e2}lR2 
=  +[/?!  {2VR,+e,R.,-e,R^}  +  {e.-^e^+e^-e,]  Z^RiR^R^V 

It  is  thus  possible  to  regard  the  system  in  Fig.  6  as  having  the 
current  C  still  flowing,  and,  superposed  on  C,  the  current  C^  in 
/^i  and  the  current  C',,  in  R^,  having  the  values 


in  the  balancer  in  Fig.  5,  that  is,  C  represents  the  current 
which  the  balancer  naturally  takes  from  2F  volts  when  there 
is  no  out  of  balance  current  flowing.  In  the  case  of  a  rotary 
balancer,  C  is  related  to  tlie  natural  no-load  losses  of  the  set  ; 
in  the  case  of  a  battery,  it  may  represent  a  certain  amount  of 
charging  current.  C  may,  therefore,  be,  regarded'  as  the 
balanced  part  of  the  balancer  current,  just  as  C^  is  regarded 
as  the  balanced  part  of  the  consumers'  current,  and  the 
important  conclusion  is  arrived  at  that  in  order  to  get  C3  an 
additional  current,  which  is  CV,  as  long  as  -R3  is  mathematically 
positive,  is  required  from  the  main  dynamo,  and  nothing  more. 
The  superposed  system  of  currents  is  shown  in  the  skeleton 
diagram.  Fig.  7.  It  has  not  yet  been  ascertained  what  relation 
there  is,  as  regards  sign,  between  C^  and  t'j ;  this  will  be 
considered  in  later  sections,  but  it  is  universally  true  that, 
whatever  this  relation  be,  the  middle  wire  curre^^t  C'3=6V,— C5. 
Hence,  in  Fig.  7,  C^„  coming  from  the  dynamo,  may  be  re- 
garded as  passing  down  to  ^^3,  along  it,  up  the  middle  wire, 
along  R^,  and  back  to  the  djTiamo,  while  C5  may  be  regarded  as 
having  a  local  circuit  of  its  own,  and  flowing  by  itself  in  R^,  but 
joining  up  with  C,;  to  make  ('3  as  a  whole  in  all  other  parts  of  the 
local  circuit  indicated  by  the  arrows  marked  C'j.  When  R^  is 
on  the  other  side  of  the  system,  and  is  mathematically  negative, 
so  that  C3,  which  is  always  Y^jR^,  whatever  side  ^^3  be  on,  is 
also  negative,  it  is  C^  that  comes  from  the  dynamo  and  goes 
back  again  by  way  of  R^,  the  middle  wire,  and  R^,  while  C,;  has 
its  own  local  circuit  in  R^  and  R^ ;  but  the  principle  remains 
the   same.     This   condition  is   shown   in   Fig.   8.     The   true 
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Fig.  7.—  Scheme  op  Supek- 
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Fig.  8.—  Scheme  of  Super- 
posed Currents  for  a 
Negative  R3. 


Therefore 


C,=' 


p  ^     Ri{2VRyAre3Ri—^iRx^  —  \ei-'«i+H—^i]^iRiRiRi       1 

(R^-\-R2iZ  JiiR^Ri 
C  =  I  Rii'iVRi+e^Ri—etRi]^  {ei— eg-f  63— 64!  Z^RiRjRg 
(R^+R^jZ^RiRiRs 

Now  Ca=6'i+C'3,  hence  C3=C2~Ci={C+C,)-(C~C^) 

2VR^+e3R2-e,R^_  F3 
Z^RjRiRa  R3 

It  is,  therefore,  further  possible  to  regard  the  out  of  balance 
condition  of  the  system  as  setting  up  a  current,  C\,  in  the 
middle  wire  which  is  equal  to  the  difference  between  C„  and 
Cg,  the  curreiits  superposed  on  0  in  R2  and  Ri  respectively, 
as  well  as  to  the  difference  between  Cj  and  C,,  tiie  actual  cur- 
rents in  R2  and  Ri,  mwo  0^  and  C\  each  differ  from  C„  and  C^ 
by  the  same  amount,  (\  Considering  tiie  out  of  balance  part 
of  the  cifcnit  only,  tlie  current  V,  's  the  amount  aftualiy  passing 
into  the  negative  outer  main  and  returning  to  the  maindynamo ; 
C2  is,  therefore,  the  current  taken  from  the  dynamo  at  2F  volts 
in  order  to  get  the  load  represented  by  C-f  in  R3,  at  F3  volts. 
Now,  O2  is  made  up  of  (J  ami  C„,  an<l  ('  is  the  original  ciirreut 


physical  fact  at  any  point  in  the  circuit  is  that  the  current 
there  is  the  algebraical  sum  of  all  the  supei"posed  partial 
currents.  When  the  components  are  in  the  same  direction, 
each  may  be  regarded  as  flowing  in  its  proportional  part  of  the 
whole  cross-section  of  the  circuit ;  but  when  the  components 
are  opposite  in  direction,  the  parts  of  them  which  cancel  out, 
and  leave  their  difference  flowing  as  a  real  current  in  a  real 
circuit,  must  be  considered  as  flowing  in  opposite  directions 
at  once  in  an  imaginary  conductor,  which,  as  the  resultant 
current  is  zero,  has,  therefore,  no  resultant  section,  and  hence 
physically  need  not  exist.  Even  the  components,  therefore, 
iiave  some  sort  of  physical  meaning,  though  they  have'  no 
separate  physical  existence,  and  it  is  possible  to  trace  out  the 
differences  of  potential  which  cause  them  to  flow  in  the  various 
parts  of  the  circuit.  To  elaborate  this  further  would,  however, 
take  u])  more  space  than  it  is  worth. 

IX.  Resistanck  Alone  as  Balancers. 
Consider  now  some  special  cases  of  what  has  been  put  down 
generally  in  the  previous  section,  passing  at  once  to  actual 
balancing  sets.  For  this  purpose,  since  the  whole  object  is  to 
maintain  as  equal  a  voltage  as  possible  on  the  two  sides  of  the 
system,  and  as  the  two  sides  of  the  balancer  must  be  sym- 
metrical, so  as  to  deal  with  positive  and  negative  out  of 
balance  currents  of  equal  numerical  value  with  the  same 
amount  of  change  in  each  case  in  the  various  parts  of  the 
(ircuit,  it  is  neccMarv  to  put  e^=e2=ea,  say  ;  /ij=K2=fii, 
say;      and     Fi=F2^2F/2=F.     The     various     expressions 
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already    deduced    become,    xmder    these    conditions,    rather 
simpler,  and  are  as  follows,  the  new  circuit  being  shown  on 
light  load  in  Fig.  9  and  on  out  of  balance  load  in  Fig.  10. 
In  Fig.  9    C=(2V-2ea)l2R={V-e^)IR  ;  hence  F=eo+C'K, 

and  eo=Y—CR. 
In  Fig.  10  Ci={F3-e3)/i?,  that  is,  T'3=e3+Cifi  ; 
C2=(Vi-e^)/R,  that  is,  V^=e^+C2R  ; 
G,=  VslRs;  C,=C,+C,;   F3+7,=27; 

2F(i2//?3+l)-e3+e, 


^  _2F+e3_e, 


^  ^^,„,. 


RIR3+2    '    '  "  RJR3+2 

r  -V=V~V  -    .-S'(2^+e3-e,)-(fi+2fl3)(e3-e4) 


YR- 


2{jR+2iJ3 

-(«3— «4)-R.3  . 


B+2i23 
Y-{e3-e^)R^lR 
l+2RslR 
^         fi(2F+e3-e4)-(J?+2fl3)(2eo-e3-e4) 
'  2R(R+2R3) 

_     2F+e3-e4 
2(R+2R^) 


260—63—64 
2R 


2R(R+2R3) 


^^27+63-64^260 


2(R+2R^) 


2R 


^i-^+^^—2(R+2R,j+        2^~ ' 
r  -rs.n  -  1  2F+e3-e4    27-63-64 

p /I      r" r*      n      27+63    64 

Consider,  first,  the  case  of  resistances  used  to  find  a  luiddli' 
point,  with,  therefore,  69=63=64=0.     Then   C=Y\R  is  tlie 
current  flowing  through  the  balancer  before  the  system   is 
+  -      + 


Hl-VA/ — Hi-w — 


_|j_AW— t— JHW^ 
Ct-C+Ca 


—N^m— 

Kir,.  9.--DiA(iK,\.M  OK  Sy.M-     Kill.  in.-t)iA(iKA.\i  oi-Sym- 
MKTBirAL      Bai.ancbb  methicai.        Bai.anoku 

WtTiroiT    IX)AD.  WITH     LOAII. 

tinbalancf^d.  When  some  rcHistaiicc,  R^,  is  switched  across,  or 
when  some  load  is  applied  having  an  equivalent  resistance  of 
Ri  olims,  the  currents  set  up  arc  as  follows  :  - 

('i=y.lH;  C^-^VJR;  C,=VJR,; 

r^-2^      ■  v  _2F(y?/fl3+l) . 
=•    R/Rrhi-   '*^    RIRg+2     ' 

v=v-v  =_— I^-__JL_ . 

*        {R+2R^)        l-\-2RJR' 
V         ,.       .       7 


alao 


•        A+2A,'^«-+/<+2«/ 

Q^ y_,V_        2VR, 

1         »""'"♦' °-+/?(/j+2/f3)' 


R-\-2R.'^R' 


*     ^R+2R,^  R'-^R{R+2R,)■ 


(U=C\-0,^C,^C\^■■ 


2V 


The  meaning  of  the  signs  of  these  expressions  is  important. 
The  convention,  already  mentioned,  about  the  sign  of  currents 
meeting  at  a  point  deals  with  one  way  of  looking  at  positive 
and  negative  currents ;  but  these  signs  denote  soiriething 
difierent.  They  indicate  the  direction  across  the  system  in 
which  the  currents  are  flowing,  a  positive  current  being  con- 
sidered to  be  one  flowing  in  the  direction  from  positive  outer 
main  to  negative  outer  main,  and  vice  versa.  While,  there- 
fore, Cgis  in  the  same  direction  as  C,  so  making  C,  greater  than 
C,  C5  is  in  the  opposite  direction  to  C,  and  so  makes  Cj  less  than 
C  ;  not  only,  then,  are  C5  and  C^  opposite  in  direction  as  regards 
the  S3^stem,  but  they  are  equal  in  magnitude,  being  each  half 
of  C3  numerically.  Hence,  in  the  ca.se  of  resistances  used  as  a 
balancer,  the  middle  wire  current  has  the  eSect  of  superposing 
on  the  balancing  part  of  the  system  two  equal  and  opposite 
currents,  one  in  each  side  of  the  arrangement. 

The  equations  C2=C3+Ci  and  f 6=t'3+fs  are  true  for  this 
case,  as  for  all  others,  due  regard  being  had  to  the  sign  of  C5, 
which  is  intrinsically  negative.     The  voltage  on  the  loaded 


side  falls  from    7  to  • 


27 


0,  or  73-7= 


YR 


If  the 


R+2R,' 


RIR3+2'  •*  R+2R3' 

percentage  change  in  voltage  on  the  loaded  side  be  called  q, 
so  that  the  new  voltage  is  (1+y/IOO)  times  the  old,  then 
7.,=  7(l+?/100),  and  r7/100=(73-7)/T'=-iJ/(7i+2ie3)= 
-1/(1+2^3/7?).  Similarlv  Y^^Yil-q/lOO).  and  (74-7)/7 
=  -g'/100=+l/(l+2K3//i).  Therefore,  the  smaller  R^  is  for  a 
given  value  of  R,  or  the  larger  R  is  for  a  given  value  of  R3,  that 
is,  the  smaller  R3/R  is,  the  worse  will  be  the  balancing,  and  if 
R3/R  becomes  zero,  either  by  R^  becoming  a  short  circuit  or  by 
R  becomong  infinite,  5'/100=  — 1,  and  73  drops  right  down  to 
zero.  To  get  any  sort  of  reasonable  balancing  at  all,  then, 
with  this  arrangement,  R  would  have  to  be  as  small  as  pos- 
sible relatively  to  R^.  But  if  R  is  small,  C  is  large,  and  the 
wasted  energy  in  the  balancer  would  be  relatively  enormous  ; 
and  hence  the  plan  of  using  resistances  leads  either  to  bad 
balancing  or  to  low  efficiency  of  the  whole  system  as  a  balancing 
arrangement.  Tliis  efficiency  is  the  ratio  of  the  watts  in  R3 
to  the  watts  given  out  by  the  main  dynamo  in  order  to  produce 
this  out  of  balance  load  and  is,  therefore,  equal  to  T'3C3/27C2, 
since  C2  is  the  current  given  by  the  dynamo.  This  expression 
may  be  written  (73/27)  X  (Cj/Cj),  and  is  equal  to 

{l/{RIR,+2)}  X  \RI(R+R,)}  ^ll{{RIR,+2)(R,IR+])} 
^ll{2RJR+3+R/R^). 

By  differentiating  the  denominator  with  respect  to  R3/R  and 
equating  the  result  to  zero,  it  is  found  that  the  maximum  effi- 
ciency occurs  when  R^^O-IOIR,  and  by  inserting  this  value  in 
the  expression  for  efficiency  the  maximum  efficiency  under  any 
circumstances  is  given  as  only  3—2^2=0-172  or  17-2  per  cent. 
This  shows,  tiicn,  that  resistances  alone  are  of  no  practical 
use  as  a  balancer,  as  they  are  extremely  inefficient,  and  as 
inequality  of  voltage  on  the  two  sides  of  the  system  cannot  be 
avoided,  and  becomes  worse  steadily  as  the  load  is  increased. 
The  veiy  defects  in  such  an  arrangement,  however,  show  how 
to  improve  it.  The  elfic'iency  may  be  written  in  a  different 
form  from  the  above  by  expressing  it  as- 

{(VIRb)M(^,'IR3+C'-ir+c\^IR), 

which  is  the  same  as — 

i/{i+(a,^+c,W(^3%)  =vu  +  {2C'+2C(C,+c,)+c,^ 

-HV\  /«/C3"«3]=i/  U  -l-(2f'H0-5(V-)«/'"a-/^J . 
(since  CV--C„=C3/2),  =l/(l+2('-/;/(V/e.,+/;/2«3). 

It,  therefore,  C  and  R  are  both  small,  the  efficiency  is  high, 
and,  in  the  limit,  if  (■  and  R  were  both  zero,  the  efficiency  would 
be  unity,  wliicli  siniiil.y  n\eans  that  the  eHicicucy  is  unity  wiu^n 
till'  lialunicT  losses  aii-  Zero.  I''urllicr,  as  lias  lircu  sIkuvu,  one 
of  the  conditions  of  good  balance;  is  that  //shall  l)e  small.  Now, 
with  rosistunco  only  in  the  balancer  ('  cannot  be  small  while  R 
is  Hinall,  but  if  some  back  J'l.M.F.  be  ijitroduced  into  the  bal- 
ancer circuit,  Rmny  be  verysinall  while  (' is  kept  sniull,  liccause 
its  value  is  due  to  the  net  E.M.K.  acting  across  thr  liiihinicr 
terminals. 
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X.  Batteries  as  Bai.ancer.s. 
This  leads  to  the  consideration  of  the  battery  as  a  balancer. 
The  equations  are  the  same  as  those  put  down,  at  the  begin- 
ning of  section  IX.,  for  Figs.  9  and  10,  except  that,  if  the 
two  halves  of  the  battery  are  equal  in  all  respects  in  regard  to 
the  state  of  their  plates  and  other  details,  pg  will  be  equal  to  e^, 
and  each  will  be  equal  to  e^,  since  the  E.M.F.  of  the  battery 
will  not  be  changed,  at  least  for  the  time  being,  by  the  out  of 
balance  current.  Putting  60=63=64=6,  gives 
V=e+CR;     C^={V^-e)lR ;     C.,=(V^-e)!R  ■     C^=V,IR,; 

V^=e+C^R ; 
V,=e+C,R;    C,=C^-C,=C,-C,;    V,+  V,=2V ;    V, 

=2VI(RIR,+2) ; 
J\=2V(RIR,+l)l(RIR,+2);V,~V=V-V,=~VI(l+2R,IR); 
C,=  -VI(R+2R^);  C^=  +  Vl{R+2R^};  C^=2VI(R+2Rs)  ■ 
C\=-Vl(R+2R^)+{y-e)IR ;  C^=  +  V/(R+2R,)  +  (V-e)IR. 
It  will  be  noted  that  the  expression  for  F3— F  is  here 
exactly  the  same  as  for  the  case  of  resistances,  so  that,  as 
before,  -?/100=  +  l/(l+2iJ3/i?).  But  the  efficiency  is 
altogether  different.  It  is  again  given  by  (F3/2F)x(C3/C2), 
which  becomes,  when  the  values  in  teiTns  given  above  are 
inserted, 

1               2V                  R(R+2R.) 
»?=- " 


«//?3+2 

1 


R+2R3 


.X 


'2V(R+R,)- 
1 


-e(R+2Rs) 


RIR3+2  ^  {RJR+l)-(ej2V)(2R,IR+l) 
1 

~{2RJR+3+RIR^)~(el2Y)(iRslR+A+RIR3y 
If  the  denominator  of  this  be  differentiated  with  respect  to 
R3JR,  and  the  result  be  equated  to  zero,  so  as  to  get  the  value 
of  R3JR  when  the  efficiency  is  a  maximum,  it  is  found  that  this 
occurs  when  (7?3/K)2=  F2/(F-e)(2F-6)=l/(l-e/i')(2-e/i;), 
and  the  value  of  the  efficiency  is  then 

l/[(l-6/F)4  {2/(2-e/F)i+(2-e/F)4/2}  +(3-26/F)]. 
An  examination  of  these  expressions  shows  that  when  e=F, 
so  that  the  battery  is  just  floating  on  the  line,  the  maximum 
efficienc}^  is  unity,  and  occurs  when  .R3  is  infinite,  and  there  is  no 
out  of  balance  current.  As  out  of  balance  current  comes  on, 
the  alteration  in  efficiency  and  other  variables  can  be  easily 
discovered.  For  the  case  of  the  battery  floating,  which  is 
chosen  because  it  is  simple,  and  gives  a  sufficient  indication  of 
what  sort  of  changes  would  take  place  under  slightly  different 
circumstances,  the  efficiency.  //,  is  l/(l+Ji?/i?3)=2/(ft/'iJ3+2). 
The. value  of  F3  is  always  '2V /{RjRi+2),  so  that  for  this  case 
F3=»;F.  Further,  C3=F3/i?3  may  be  written  riVHRRsIR). 
The  following  table  shows  what  happens  as  R3  is  diminished 
from  infinity  downwards  to  a  short  circuit : — 


while  it  does  not  improve  the  balancing  as  long  as  63=64, 
enormously  increases  the  efficiency,  and  makes  a  satisfactory 
piece  of  apparatus. 

When  the  battery  floats,  C=0,  and  Cy=C^  and  €^=0^.  A 
reference  to  the  expression  for  C5  and  Cg  shows  that  C^^= — C5 
=|C3.  The  out  of  balance  current  may,  therefore,  be  con- 
sidered as  dividing  into  Cg,  a  charging  current,  in  the  right- 
hand  side  of  the  battery,  and  C5,  a  discharge  current,  in  the  left- 
hand  side,  as  C^  acts  against  e.  while  C5  acts  with  it.  The 
effect  of  unbalancing  is  thus  to  cause  one  half  of  the  battery  to 
charge  and  the  other  to  discharge,  and  C3  may  therefore  again 
be  considered  as  made  up  of  a  current  C^  from  the  dynamo 
plus  a  current  CI,  given  out  by  one  half  of  the  battery.  If  the 
battery  be  not  floating,  but  have,  say,  a  charging  current,  C, 
originally  going  through  it,  unbalancing  will  cause  a  super- 
posed charging  current,  G^,  on  one  side,  and  a  superposed  dis- 
charge current,  C5,  on  the  other  side,  and  if  C5  is  greater  than 
C,  C\  will  be  a  discharge  current  actually  ;  otherwise  Cj  will 
be  less  of  a  charge  current  tluin  Cj,  but  even  then  it  is  possible 
to  consider  the  left-hand  side  of  the  battery  in  Fig.  10  as  actu- 
ally discharging  C\  through  the  resistance  R3.  In  the  case 
when  C  and  C'5  are  equal  numerically,  C^  is  zero,  and  one  side 
of  the  battery  is  thus  floating  while  the  other  side  takes  the 
whole  of  C3  as  a  charging  current.  This  happens  when 
C=-C^,  that  is,  when  (F-e)/iJ=F/(/J+27?3),  or  when 
(7_e)/F=7J/(i?+2i?3),  which  gives,  when  transformed, 
R3lR=el2(V—e).  After  R3IR  passes  this  value,  C^,  as  a 
whole,  becomes  a  current  in  the  discharge  direction,  F3  then 
being  less  than  e. 

{To  be  continued.) 


A  STUDY  OF  THE  LAW  OF  RESPONSE  OF  THE 
SILICON  DETECTOR.* 

BY   LOUISE    S.    MCDOWELL    AND    FR.\:NCE9    0.    WICK. 

The  special  form  of  silicon  detector  receiver  designed  by  E.  Men-itt 
for  use  with  short  electric  waves,  and  reported  upon  at  the  meeting 
of  the  Physical  Society,  February  27,  1915,  showed  certain  pecu- 
liarities which  made  desirable  a  further  study  of  the  device.  The 
investigation  de-seribed  in  the  following  Paper  includes,  first,  a  study 
of  the  receiving  device  and  the  conditions  under  which  it  can  be  used 
to  best  advantage,  and,  secondly,  a  study  of  the  law  of  response  of 
the  eilicon  detector  with  a  variation  in  the  energj'  of  the  incident 
wave  produced  by  the  rotation  of  a  screen  of  parallel  wires. 

The  oscillator,  receiver  and  screen  were  arranged  as  shown  in 
Fig.  1.  The  oscillator  S  consisted  of  a  small  spark  gap  in  kerosene, 
V;; 
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From  this  it  is  possible  to  form  an  idea  of  the  limits  of  actual 
out  of  balance  conditions  in  a  practical  case.  For  suppose 
that  the  volt  drop  in  the  battery,  due  to  its  resistance,  is  10 
per  cent,  of  2F  at  the  maximum  normal  current  it  carries,  and, 
further,  that  the  out  of  balance  current  in  the  middle  wire  is 
allowed  to  be  as  much  as  half  this  battery  current,  say,  C3=lCi,, 
as  a  maximum,  then,  "  since  CbRjV =0-1  and  C(,=2C3, 
2C3K/F=0-1  also,  and  C3=0-05F/i?  as  a  maximum.  This 
corresponds  to  an  efficiency  of  97  J  per  cent,  on  the  balancing 
system,  and  V3  is  also  only  2^  per  cent,  below  F.  This  is  the 
general  order  of  magnitude  of  the  quantities  dealt  with,  and 
the  improvement  as  compared  with  a  resistance  balancer  is 
seen  when  it  is  remiembered  that  for  /?3/7?=2(),  which  is  the 
miniiniini  value  in  this  case,  the  efficiency  of  a  resistance 
balancer  would  be  l/{40-f 3-f 0-05)^about  2-3  per  cent., 
although  F3  would  be  just  the  same  in  the  two  cases.  This 
shows  that  the  introduction  of  a  back  E.M.F.  into  the  balancer, 


P 

R 


3s) 


Fi.i.  1. 

extcndi'd  l)y  two  straight  aluminium  wires  IT  IF,  to  a  length  of 
51  cm.,  and  connectoil  through  water  resistance:),  ////,  to  the  secon- 
dary era  small  automobile  induction  coil.  A',  using  about  6  volts. 
The  water  resistances  introduced  served  to  damp  anj'  oscillations 
from  the  coil  which  might  have  produced  disturbances. 

The  receiver  consisted  of  a  silicon  detector,  I\  in  series  with  a 
paper  telephone  condenser,  C,  of  1  mfd.  capacity,  and  with  a  loop  of 
wire.  S'H.  The  connect  ions  to  this  loop  were  made  by  mercury  cup; , 
MM.     .\  -.cnsitive  galvanometer,  <?,  Leeds  &  Northrup  tyjie  H,  was 

♦Abstracted  from  the  "  Physical  Review." 
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shunted  around  the  condenser.  An  ahiminiuni  rod,  OP,  acting  as  a 
resonator,  was  supported  parallel  and  close  to  the  outer  wire  of  the 
loop.  The  length  of  the  resonator  was  440  cm.,  giving  the  maxi- 
mum response  to  the  wave-length  used,  about  100  cm. 

Between  the  receiver  and  the  oscillator  and  parallel  to  them  was 
placed  a  screen,  EF,  which  could  be  rotated  through  known  angles. 
It  consisted  of  iron  ■nlres  stretched  parallel  to  each  other  about 
3  cm.  apart,  upon  a  wooden  frame  2  metres  square.  An  additional 
fixed  screen  of  tin  and  wire  netting,  X¥,  3  metres  high  and  4  metre-.! 
broad,  completely  divided  the  room,  except  for  an  opening,  AB,  left 
in  the  centre.  The  rotating  screen  was  placed  close  to  this  opening, 
on  the  side  toward  the  receiver,  at  diitances  varying  from  5  cm.  to 
10  cm.  for  different  sets  of  observations. 

Merritt,  in  his  esperments  with  the  receiving  device,  had  noted 
that  when  the  screen  was  placed  with  its  wires  parallel  to  the  oscil- 
lator, the  position  which  should  allow  no  transmission,  there  was  still 
considerable  effect  upon  the  receiver,  amoimting  at  the  least  to  about 
one-fifth  of  the  maximum  effect,  when  the  wires  were  vertical  (the 
position  for  complete  transmission).  The  cause  of  this  residual  effect 
was  unknown.  He  observed,  also,  that  as  the  wire  screen  was 
rotated  through  360  deg.  there  was  a  variation  in  the  response  in  the 
different  quadrants.  Early  in  the  present  experimental  work  it 
was  found  that  when  the  resonator  OP,  Fig.  1,  was  removed  the 
receiving  apparatus  still  responded,  although  weakh ,  to  waves  from 
the  oscillator.  The  receiver  was  then  studied  in  order  to  discover 
what  changes  in  the  design  would  affect  the  response  without  the 
resonator,  and  how  it  could  be  reduced  to  the  minimum  consistent 
with  sensitiveness  of  the  receiver  as  a  whole  ;  also  to  discover 
the  cause  of  the  residual  effect  when  the  screen  was  in  the  position 
of  no  transmission.  Experinients  were  made  with  the  plane  of  the 
receiver  both  vertical  and  horizontal. 

Receiver  in  the  Vertic-vl  Plane. 

The  receiver  was  mounted  on  a  T-shaped  board  and  suspended  by 
rubber  bands  from  a  crois-bar  rigidly  fastened  to  the  ceiling.  To 
prevent  reflections,  practically  all  removable  metal  wits  taken  from 
the  room  and  from  the  adjoining  roonvs.  To  reduce  any  difficulties 
arising  from  reflections  from  surrounding  metal  objects,  the  room 
was  completely  divided  cross-wise  by  the  fixed  screen  described 
above,  and  the  rotating  screen  was  placed  in  front  of  the  opening. 
The  residual  effect  was  then  found  to  be  considerably  icduccd. 

The  screen  was  then  rotated  through  360  deg.  and  readings  were 
taken  everj-  20  deg.  both  with  and  without  the  resonator.  From 
the  observations  made  three  curves  were  plotted,  in  which  the 
ordinatcs  were  gahanometer  deflections  and  the  abscissae  the  angles 
between  the  parallel  wires  of  the  rotating  screen  and  the  vertical. 

The  curve  obtained  with  the  resonator  had  a  maxiriium  at  1.5  deg. 
and  a  minimum  at  100  deg.,  whereas  without  the  resonator  four 
maxima  at  the  45  deg.  positions  were  obtained.  Curves  taken  out  of 
doom  were  similar  in  form  to  those  obtained  indoors. 

To  determine  the  effect  of  the  design  of  the  receiver  upon  the 
response  without  the  resonator,  series  of  observations  were  made 
with  loops  of  various  shapes  and  sizes.  To  get  the  effect  upon  the 
loop  alone,  the  receiver  was  screened  by  a  tin  cylinder  up  to  the 
mercury  cujjs  MM,  Fig.  I.  To  test  the  response  to  tlu'  vertical  and 
horizontal  components  of  the  transmitted  waves,  loops  were  made 
with  the  lengths  of  the  vertical  and  horizontal  portions  of  the  wire 
in  vnrj'ing  ratios.  ( 'urves  showing  extreme  variations  were  obtained. 
The  conclusion  to  be  dniwn  from  thes(!  curve:!  is  that  the  horizcmlnl 
|K>rtioni  of  the  loop  give  a  maximum  response  at  0  deg.  and  180  deg., 
the  vertical  portions  iit  45  deg.  and  135  deg.  The  receiver  responds 
both  to  the  horizontal  and  vertical  components  of  the  waves  received, 
and  the  jKisition  of  the  maxima  will  vary  with  the  partictular  fonn. 

HkcKIVKR    in    TIIK    HoKIZdNTAL    I'LANK. 

Smce  for  the  study  of  the  law  of  the  detector  it  was  desinible  lo 
eliminate  us  far  as  [joNsible  all  ri-sponse  to  the  vertical  component, 
the  (utire  receiver  wan  placed  in  I  hi'  horizontal  j)lane  and  susiiended 
nn  U-fore  by  rubber  bunds.  To  reduce  still  further  the  respoiiHi' 
without  the  resonator  the  short  loop  which  had  given  the  miiiimiiiM 
cflw't  was  used.  'J'he  screen  was  rotated  tliKnigh  360  deg.  and 
readings  were  taken  every  20  deg.  with  and  williout  the  icM.imlor 
ox  iM-fore.  Th'-  eiirvi-s  obtained  showed  the  ■  ITe.l  without  the 
n-sonutor  to  \tv  a  miirh  .-iiniijler  fraetion  of  the  eulire  res|ionMe  tli.m 
under  the  Im«1  eimditimii  with  the  reeeivor  vertical.  As  a  further 
lireeuulion.  oscillator.  rereiviT  and  rotating  serein  were  carefully 
enitrpd.  Curviii  obtained  under  these  eonditions  both  with  anil 
without  tho  r™on.ilor  liml  llnir  maxima  at  ()  deg,  and  iHOdeg..  and 
their  minima  at  SKI  ihg.  and  270(|eg..  and  the  iffeet  without  tlie 
resonator  was  extrem'-iy  small. 

The  efTiri  for  the  IH»  deg,  |ioj<lllim  of  the  rotatinn  M.re.n.  the 
IxHiitinfi  of  MO  transmission,  was  still  lo  be  eonnidcred,     Tliis  residual 


effect  with  the  resonator  was  about  15  per  cent!  of  the  maximum, 
and  indicated  that  with  the  screens  used  there  were  diffraction 
effects  which,  as  might  be  expected,  were  more  noticeable  with  the 
resonator  than  without.  In  oider  to  investigate  the  diffraction  the 
receiver  was  placed  in  a  tin  box.  The  response  to  the  waves  did  not 
entirely  cease  until  the  tin  cover  was  made  completely  to  enclose  the 
receiver  ;  even  a  small  opening  in  the  cover  produced  a  decided 
deflection  of  the  galvanometer.  That  the  effect  was  due  to  the 
action  of  diffracted  waves  on  the  receiver  was  further  shown  by  the 
fact  that  with  the  rotating  screen  in  the  position  to  allow  no  trans- 
mission a  wire  reflector  back  of  the  receiver  at  varying  distances 
clearly  indicated  the  presence  of  nodes  and  loops  at  distances  apart 
which  showed  the  wave-length  to  be  that  of  the  original  wave.  The 
average  distance  from  node  to  node  was  found  to  be  slightly  more 
than  50  cm.,  making  tho  wave-length  ajjproximately  100  cm.  A 
similar  effect  was  obtained  by  motion  of  the  reflecting  screen  in 
various  parts  of  the  room,  and  motion  of  an  observer  produced  an 
effect  of  such  magnitude  that  it  was  found  necessary  to  maintain 
fixed  positions  when  any  observations  were  in  progress. 

Final  observations  were  made  with  the  receiver  in  the  horizontal 
position  at  a  distance  of  225  cm.  from  the  fixed  screen,  and  with  the 
oscillator  at  distances  from  the  screen  ranging  from  120  cm.  to  230  cm. 
The  maxima  and  minima  of  the  curves  with  and  without  the  resonator 
were  at  the  same  points,  and  the  effect  upon  the  receiver  without  the 
resonator  was  very  small. 

The  Law  of  the  Silicon  Detector. 

Since  for  the  final  cm-ves  obtained  the  receiver  was  so  adjusted  as 
to  respond  only  to  the  horizontal  component  of  the  transmitted 
wave,  it  seemed  possible  to  use  the  data  to  determine  the  law  of 
response  of  the  silicon  detector  with  a  variation  in  the  intensity  of 
the  incident  wave.  The  data  already  obfaned  showed  the  response 
of  the  receiver  for  each  position  of  the  rotating  screen.  Since  only 
the  component  of  the  wave  at  right  angles  to  the  wires  of  the  screen 
could  be  transmitted,  the  amplitude  of  the  transmitted  wave  varied 
as  the  cosine  of  the  angle  between  the  wires  and  the  vertical.  As  the 
receiver  was  capable  of  responding  only  to  horizontal  waves,  the 
transmitted  component  suffered  a  second  resolution  at  the  receiver, 
which  again  cut  down  its  amplitude  by  the  cosine  of  the  same  angle. 
Hence  the  amplitude  of  the  component  of  the  w-ave  to  which  the 
receiver  responded  was  proportional  to  the  square  of  the  cosine  of 
the  angle  between  the  vertical  and  the  wires  of  the  scretn.  .Pre- 
sumably the  amplitude  of  the  oscillations  set  up  in  the  receiver  for 
different  positions  of  the  screen  was  proportional  to  the  amplitude 
of  this  received  component,  and  hence  to  the  square  of  the  same  angle 
The  rectified  current  through  the  detector  should,  therefore,  be 
proportional  to  some  power  of  the  cosine  of  this  angle. 

In  determining  the  law  only  tho.^e  data  were  considered  in  which 
the  values  of  the  current  obtained  without  the  resonator  were  ama'l. 
With  the  galvanometer  used  the  deflections  were  proportional  to  the 
current.  For  each  set  of  readings  two  eurvee  were  plotted,  with  the 
galvanometer  deflections  as  abscissie  and  in  one  case  the  second,  iii 
the  other  the  fpurth  powers  of  the  cosines  of  the  angles  as  ordmates. 

From  these  results  it  seems  safe  to  conclude  that  the  rectified 
current  is  proportional  to  the  fourth  power  of  the  cosine  of  the  angle 
between  the  vertical  and  the  wires  of  the  rotating  screen. 

Since  tho  ami)litU(le  of  the  oscillations  in  the  receiver  is  pre- 
sumably proportional  to  the  square  of  the  cosine,  this  result  indicates 
that  the  rectified  current  through  the  silicon  detector  is  proportional 
to  the  square  of  the  oscillating  current  in  the  receiver.  Austin,*  in 
his  study  of  the  silicon  detector,  reached  the  conclusion  that  for 
alternating  currents  of  ordinary  frequencies  and  for  oscillating 
ciirieuts  of  a  fri'iiucney  of  140.000  the  rectified  currents  are  approxi- 
mately pr()|iiirtional  to  the  si|uare  of  the  alteniating  currents.  The 
results  ol  tiie  investigation  of  the  writers  confirm  this  law  for  a  fre- 
queiii  V  iif  iipproximately  3  ■  10". 


PERFORMANCE   OF  BOILERS   OPERATING   AT   OVER 

RATENG.i 


i'lic  dndi  [iresented  in  the  aecompnnying  table  shows  the  test 
pcrforniiiiwe  ot  varioiiH  types  of  boilers  operated  by  22  dilferent 
I  oiiipniiicH  iiiid  e(|ni|ipeil  with  Taylor  iindeiferil  stokers  burn'ng 
dilTcicnt  gnidi'S  of  fuel.  Tin'  range  of  boiler  rating  is  from  130  li.i'. 
If)  2,3115  li.r.     Since  the  eomlitions  under  which  the  tests  were  made 

♦  "  Bull,"  Hur.  Stand,,  fi.  13.1,  1008. 
t   AbHtruct  of  all  iirticle  in  the  "  Kleetrieal  World." 
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Ttesulls  of  51  Boiler  and  Underfeed  Stoker  Tests  Conducted  under  Different  Conditions. 
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Interborough  Rapid  1 

B.&W. 

5,200 

176-9 

0-09 

S39'7 

137-4 

Berwind  &  White  Somerset 
mixed  crushed  R.O.M. 

16-89 

71-48 

13.775 

16-0 

26-19 

42,852-0 

1-125 

8-84 

9-26 

70-2 

Transit  Co.,  New"^ 
York  City               ( 

5,200 

174-5 

0-05 

464-9 

135-0 

Berwind  &  White  Somerset 
mixed   crushed    R.O.M. 

17-04 

73-4C 

14,101 

11-1 

20-66 

23,190-0 

1-128 

10-10 

4.94 

78-2  • 

( 

Edge  Moor 

6,270 

184-0 

0-0147!  464-0 

84-0 

lowaLakontaslack    

26-2 

36-8 

9,130 

28,750-0 

1-263 

5-88 

5-80 

79-3 

Iowa   Ry.  &   LightJ 

6,270 

184-0 

0-0065'  447-0 

S2-2 

Springfield.  111., slack 

27-2 

47-06 

9,302 

25,840-0 

1-256 

6-72 

5-18 

79-0 

Co.,  Cedar  Rapids  | 

6.270 

198-0 

0-05     ;  540-0 

68-0 

Springfield,  111. slack 

26-0 

45-6 

9,840 

42,700-0 

1-272 

5-76 

8-68 

72-5 

L 

6,270 

198-0 

0-0886  528-0 

70-3 

Springfield,  111., slack 

26-0 

45-5 

9-840 

35,100-0 

1-288 

5-65 

7-20 

71-7 

( 

B.&W. 

6,000 

206-6 

-  -     1  527-4 

95-0 

19-41 

69-21 

13-860 

41,022-7 

1-257 

8-14 

8-59 

71-62 

Boston   Elevated     - 

6.000 

202-84 

0-025  ,448-75 

153-4 
140-19 

20-21 

68-3e 

13,850 

30,552-7 

1-184 

9-34 

603 

777 

Railway  Co.            [ 

6,000 

202-26 

0-042  I  428-96 

19-35 

69-13 

13,860 

22.804-5 

1-185 

9-48 

4-5 

78-62 
72-6 

6,000 

205-06 

0-406  1  4qfl-2 

84-1 

13,419 

40,061-12 

1-262 

^'^S 

S-4 

c 

5  245 

188-7 

0-037 

529-3 

55-8 

SonmanWilmore  Pa. R.O.M. '20-73 

69-03 

14,150 

li-'3 

28-4 

23,960-0 

1-289 

8-67 

5-9 

76-6 

Long  Island  City    ..( 

5!  245 

190-3 

0-136 

600-7 

55- 1 

SonmanWitaorePa.R.O.MJ  19-97 

67-73 

13,738 

10-1 

13-1 

32,198-0 

1-304 

7-9 

8-0 

72-8 

Prejjsed  Steel  Co.,        j 

B.  &  W. 

2,500 

134-6 

0-035 

493-4 

104-5 

Pittsburgh  slack 132-88 

51-80 

12,668 

41-10 

11-294-0 

1-147 

8-42 

5-2 

76-3 

McKees  Rock,  Pa.  1 

2,500 

133-0 

0-08 

7280 

111-0 

34-8 

54-35 

12,042 

16,825-0 

1-15 

7-72 

7-74 

71-2 
68-2 
78-2 

Parker  Webb  &  Co.,  ( 

Wickes 

3,090 

137-0 

0-045 

675-8 

184-7 

12,582 

21,765-0 

1-0725 

8-29 

7-55 

Detroit                    \ 

3,090 

140-2 

0-08 

SOO-Cl 

192-0 

13,547 

22,126-8 

1-0657 

10-29 

3-82 

B.&W. 

5,202 

161-0 

0-05    ;  447-6 

157-0 

Monongahela   crushed    run 

33-4 

55-7 

13,822 

25,633-0 

1-1089 

100 

5-47 

77-93 

National  Tube  Co.,    / 
McKeesport.Pa.    i 

5,202 

158-0 

0-09      472-0 

153-0 

of  mine 
Mosongahela  crushed  run  of 

31-7 

56-5 

13,587 

•- 

35,645-0 

1-107 

9-26 

7-53 

72-75 

I 

Detroit  Edison  Co..  .- 

B,  &W. 

23,654 

195-0     CI-7       l4H7-n 

187-0 

mme 

34-07 

59-62 

14,188 

9-7 

27-2 

65,663-0 

1-1545 

9-87 

3-22 

77-9 
75-84 

23  654 

210-0 

0-84     '651-0 

188-0 

33-48 

60-58 

14,061 

9-35 

36-1 

147,435-0 

1-1697 

9-4 

7-29 

23!fc54 

206-0 

0-84      647-0 

177-0 

33-21 

61-53 

14,272 

8-53 

28-8 

128,105-0 

1-1822 

9-52 

6-40 

76-42 

Louisville  Cement 

.'■           123.654 

203-0 

0-45      545-0 

184-0 

32-92 

60-44 

13,983 

7-07 

29-9 

98,073-0 

1-1648 

9-6 

4-83 

77-66 

'23  654 

200-0 

0-2       '  ■493-0 

181-0 

32-46 

61-63 

13,965 

6-2 

27-1 

76,052-0 

1-1579 

9-9 

3-72 

80-28 

B.&W.        3,000 

141-S 

0-12     ;     .. 

180-5 

Jellico  Bituminous  East  Ken 

32-8 

52-75 

12,160 

13,38 

26-6 

19,500-0 

1-06 

8-95 

6-92 

75-6 

Co.,  Speeds.  Ind. 
Cleveland      Municipa 

tucky  60%  slack,  40%nut 

Sterling  )  110,130  I  225-5 

0-05    '  510-7 

71-26 

Pittsburgh  No.  8slack   

31-82 

53-94 

12,977 

13-7 

17-28 

29,159-0 

1-2769 

8-49 

3-68 

81-08 

Plant 

Class  W  1  ,10,130|  237-48 

0-09      731-87 

69-10 

Pittsburgh  No.  8slack 

31-45 

53-31 

12,817 

18-2 

33-44 

52.866-0 

1-308 

7-30 

6-83 

72-3 

J.  R.  Foster  &  Sons,  ( 
Philadelphia           \ 

American    Brass    Co.. 
Waterbury,  Conn. 

Old  Colony  Street  Ry. 

Badenhauseni  3,910     96-8 

0-0291'  429-0 

76-0 

Clearfield  Co.  Pa.  R.O.M.  .. 

20-87 

67-87 

13,988 

9-97 

30-0 

17,794-0 

1-1835 

9-62 

5-38 

78-95 

3  590 '    92-47 

4480 

105-9 

Clearfield  Co.  Pa.  R.O.M.  .. 

14,174 

22,750-0 

1-1518 

9-S9 

6-7 

77.-98 

Bigelow  f]  sioOO    127-0 
Hornsby\    5,0001  126-0 
B.&W.     1  6,875   173-0 

0-12      507-7 
0-30      526-0 
0-35      599-0 

197-0 
213-0 
131-0 

New  River   

23-55 

69-09 

14,421 

l6-2S 

18-5 

57,900-0 

1-09 

10-55 

4-2 

77-3 

Elizabeth 

69-08 

21-78 

14,349 

10-12 

61  0000 

1-078 

10-2 

6-59 

74-31 

George's  Creek    

36,400-0 

1-203 

9-15 

6-56 

74-4 

Co.,Quincy  Pt.,Mass 

B.&W. 

6  500    1  <5-1-4 

0-39      4.55-n 

1540 

19-4 

71-4 

14,546t 

7-3 

12-8 

22,780-0 

I-1S4 

9-9 

4-12 

78-5 

New  York  Edison  Co.  1 

e!500 

6,500 
6,500 

193-7 
194-1 

0-38 
0-37 

468-0 
475-0 

161-2 
172-8 

18-8 
19-9 

71-6     14,291 1 
71-1  114,702t 

8-7 
7-3 

14-9 
17-7 

25,040-0 
28,080-0 

1-151 
1-135 

lO-O 
9-93 

4-52 
4-99 

79-8 
76-5 

[ 

193-2 

0-35 

519-0 

172-0 

19-9 

70-7    14,858-t 

8-4 

26-1 

36,360-0 

1-143 

9-5 

6-51 

72-7 

Narragansett  Elec.  Lt. 

172-73 

0-085 

544-2 

195-2 

11-00 

80-0  r  14,501 

6-5 

25,365-0 

1-07 

10-68 

6-15 

76-04 

Co.,  Providence,R.I. 

Edge  Moor 

6,000 

207-0 

0-07 

390-0' 

191-7 

Texas  brown  lignite  crshd., 

R.O.M. 
Craig  R.O.M.  crushed  to  nut 

29-57 

27-88 

7,037 

36-76 

24,887-0 

1-149 

4-11 

4-77 

65-0 

Fort  Worth  (Tex.)      ! 

6,000 

206-4 

0-09 

390-0* 

186-5 

34-72 

52-6 

12,751 

14-2 

12-72 

31.773-0 

1-149 

9-05 

6-1 

79-1 

Power  Co.              i 

6,000 '  206-5 

0-26 

362-0* 

192-3 

and  slack 
Ark.  semi-anthracite,  very 

fineslack 
Illinois  bituminous     scrngs 
Springfield,  111., slack 

10.275 

26,724-0 

1-142 

6-99 

5-12 

75-5 

National  Tube  Co.,   / 
Kewanee,  111.          1 

Edge  Moor 

6,132    122-9 
6,132   117-6 

0-056 
0-011 

510-3 
412-0 

184-0 
194-9 

9,976 
9,302 

16-5 
17-6 

10-98 
6-73 

38.359-0 
21.721-0 

1-1318 
1-1049 

6-27 
7-022 

5-92 
3-28 
5-78 

69-92 
80-95 
72-4 

Commonwealth  Edison 

163-6 

0-16 

553-0 

52-5 

Duff  No.  5    

9,468 

12-3 

22-5 

24.144-1 

1-217 

5-85 

Ch.,  Chicago 
Milwaukee  Electric  Ry. 

Return 

176-9 

0-167 

499-3 

112-1 

32-77 

52-9 

12,S38t 

14-33 

34.000-0 

1-2274 

7-77 

78-2 

&  Lt.  Co. 
Penobscot   Ch.    Fibre. 

tubular 
Dillon    /'  7,200 

81-0 

0-06 

595-0 

145-0 

New  River  R.O.M 

20-05 

67-23 

13,541 

27.334-0 

1-105 

9-882 

4-2 
5-5 
4-89 

78-25 
75-5 
76-38 

Great  .Works,  Me 

H.R.T.   \  '  7,200  :    85-0 

0-05 

1450 

New  River  R.O.M 

20-05 

67-23 

13,541 

35.721-0 

1-106 

9-53 

/- 

Manning     1   1 ,300  i  117-1 

0-187 

600-0 

142-54 

Pocahontas     semi-bitumi- 

19-89 

73-12 

14,490t 

6-26 

6,708-0 

1-14 

9-86 

E^jrett  Mills,  Law- J 

130-2 

0-187 

598-0 

144-15 

nous  R.O.M. 

19-89 

73-12,14,4901 

6-4 

6,814-0 

1-148 

9-10 

5-01 

71-03 

rence.  Mass            1 

! !     '  123-65 

0-t87 

599-0 

142-35 

19-89 

73-I2I  14,490t 

6-72 

6,855-0 

1-144 

9-24 

5-02 

71-85 
72-12 

I 

"     j  125-24 

0-i87 

599-0 

143-114 

19-89 

73-12  14,490t 

6-32 

'. '.         6,780-0 

1-146 

9-26 

4-97 

Public-Lighting  Plant, 

;  4,013:  162-44 

0-22 

516-0 

158-0 

Meadow  Creek,  W.Va 

36-35 

57-0 

14,584t 

5-8 

13,065-0 

1-107 

10-68 

3-59 

78-5 

Detroit 
Columbia    Enamelling 

BassW.T.      2.0001  108-6 

0-02 

521-8 

1839 

Speedwell  No.  4  screenings 

30-75 

41-0 

10-556 

6,293-0 

1-0698 

8-253 

3-36 

81-16 

k     Stamping     Co., 

,-^;. 

l(lnd.)  lumpy  and  coarse 

Terre  Haute,  Ind. 

1 

i  \i 

'  Air  leaks  in  boiler  setting,    t  Dry  coal. 


were  different  in  many  respects,  the  data  do  not  indicate  the  superi- 
ority of  one  boiler  over  another,  but  merely  afford  an  oppoit  unity 
of  studying  what  results  could  be  obtained  under  similar  conditions. 
Inspection  ot  the  data  will  reveal  the  fact  that  equivalent  evapoia- 
■  tions  as  high  as  9-26  lb.  per  square  foot  of  heating  surface  have  been 
:  obtained,  and  rates  of  6,  7  and  8  are  not  unusual.  While  the  higher 
rates,  in  general,  have  been  attended  by  decreased  efficiency,  the 
combined  furnace  and  boiler-  efficiency  did  not  drop  much  below 
70  per  cent,  even  for  the  highest  evaporative  rate.  It  may  be  pointed 
out  that  the  manufacturers'  ratings  were  exceeded  in  practically 
every  case.  '  M 

.\ccording  to  tests  at  one  of  the  New  York  Ellison  Company's 
sications,  9-4  to  12-3  per  cent,  of  the  heat  available  from  coal  i.s  lost 
through  flue  gases,  0-7  to  3  per  cent,  is  wasted  by  incomplete  com- 
bustion, 6-8  to  15-1  per  cent,  by  radiation,  and  only  0-2  to  0-3  per 
cent,  by  evaporation  of  moisture  in  coal.  In  one  of  the  Detroit 
KdJHon  Comi)any"s  stations,  on  the  other  hand,  the  radiation  is  only 
2-*,'i  to  3-54  per  cent.,  while  the  other  losses  aie  about  the  same  a: 
,in  New  York,  10  to  13-48  per  cent,  escaping  through  Hue  gases,  and 
1-8  to  3-58  per  cent,  being  lost  by  incomplete  combustion.     In  the 


Chicago  and  Detroit  plants  the  average  equivalent  steam  con- 
sumption required  to  operate  the  stokers  and  blowers  Was  about 
3  per  cent. 


Charging   Storage    Batteries   by  Rectified  Currents. -A 

recent  patent  taken  (Hit  in  the  United  States  deals  with  the  use 
of  reetilieil  or  pul.satin,s  current.s  for  charging  batteries.  Sucli 
methods  are  admittedlv  inefficient,  and  this  is  ascribed  by  the 
inventor  to  tlie  fact  that  an  appreciable  time  is  necessary 
before  chemical  cliamre  in  the  battery  can  begin.  The  phase 
waves  must,  therefore',  be  cut  at  appropriate  points,  so  that  the 
rectified  current  pa.sses  at  ti  voltage  considerably  below  the 
normal  voltage  of  the  battery .  The  chemical  changes  are  thus 
allowed  time  to  operate  before  the  full  P.D.  from  the  rectifier 
is  applied.  This  result  is  secured  b>'  special  design  of  the 
se}  mcnts  of  the  mechanical  rectifier. 
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1916  AND  AFTERWARDS. 

A  fortnight  ago  in  commenting  on  the  development  of 
the  power  load  we  remarked  on  the  impossibility  either 
of  describing  what  had  been  done  during  the  year  or  of 
referring  to  what  is  contemplated  in  the  immediate  future. 
The  same  conditions  limit  one's  freedom  in  recording  the 
progress  that  has  been  made  in  electrical  engineering  as  a 
whole.  The  items  on  which  comment  can  safely  be  made 
are  few  in  nmnber  and  last  week  a  review  of  certain  of  these 
was  given. 

We  look  forward  to  the  time  when  greater  freedom  will 
be  given  to  the  Technical  Press,  and  to  the  time  when  the 
arrangements  are  such  that  officials  at  the  Press  Bureau 
■will  be  able  to  give  the  same  opinion  on  consecutive  days 
to  different  persons.  The  ever-present  possibility  of  sup- 
pression tends  to  make  over-cautious  those  responsible  for 
the  conduct  of  newspapers  ;  and  notwithstanding  over- 
caution  one  niav  do  the  things  which,  in  the  eyes  of  the 
official,  one  ought  not  to  do. 

On  at  least  one  occasion  we  have  been  called  upon  to 
explain  why  certain  articles  have  been  allowed  to  appear 
in  our  columns.  To  our  knowledge  the  matter  to  which 
exception  was  taken  was  familiar  to  German  engineers,  for 
in  the  piping  times  of  peace — when  our  Statesmen  told  us 
what  a  thoroughly  good  fellow  the  German  really  was,  and 
how  completely  he  was  misunderstood — we  had  discussed 
the  things  with  engineers  from  that  unhappy  land.  On 
another  occasion  an  article  submitted  to  the  Censor  was 
condemned,  and  the  same  week  a  similar  article  appeared, 
in  one  of  our  contemporaries. 

Although  little,  one  might  almost  say  next  to  nothing,  has 
been  recorded  during  the  year  on  the  progress  made  at  home 
in  electrical  engineering  it  must  not  be  inferred  from  this 
that  nought  has  been  done  worth  recording.  Such  an 
inference  would  be  very  wide  of  the  mark.  The  fact  is 
that  great  progress  has  been  made  in  es,c\\  and  every  branch 
of  electrical  engineering  as  regards  the  manufactured  pro- 
duct, and,  most  important  of  all,  in  the  method  of  manu- 
facture as  well  as  on  the  business  side. 

For  a  long  time  electrical  engineers  have  known  that 
electrical  energy  as  a  motive  power  stood  alone  ;  but  for  a 
number  of  years  the  imparting  of  this  knowledge  was  like 
unto  the  voice  of  one  crying  in  the  wilderness.  At  the 
present  time  the  electric-drive  is  coming  into  its  own.  It 
is  e^pocially  satisfactory  to  note  that  the  heavy  industries 
are  making  considerable  demands  for  plant.  The  electri- 
fication of  steelworks,  of  collieries  and  of  textile  and  other 
factories  is  going  forward.  Starting  as  a  ripple,  works 
electrification  has  become  a  wave,  and  the  triumph  will  ho 
complete  when  f)no  of  the.se  days  an  Order  in  Council  pro- 
hibits the  use  of  any  other  motive  power  for  industrial 
purposes.  Ft  does  o/ie  good  at  times  to  mdulge  in  a  little 
speculation. 

The  three  miiin  problems  vital  to  our  iniiustries  are  st,eol, 
coal  and  liandlmg  of  itiat(Mials.  From  the  elec'trical  point 
of  view  there  are  no  dilKcultics  t,o  be  solved  in  connection 
with  any  of  thesf!  prolili-ms.  The  tremendous  activity  in 
the  steel  tra<le  will,  we  hope,  be  such  a,H  to  make  us  some 
thing  better  than  a  discreditBhle  third  in  the  list.  Engineers 
and  coal  owners  no  longer  assort  that  "  small  coal  is  of  no 


value  and  as  such  can  btineconomically.  The  lact 
that  there  is  useful  work  tone  and  few  men  to  do  it 
has  directed  attention  to  ini  f)r  modern  methods  of 
handUng  materials.  Such  lessarned  with  the  enemy 
thundering  at  the  gate,  will  norgotten  in  our  time. 

The  engineering  industry,  ttoo  its  elasticity  and 
adaptabil.ty,  was  never  in  a  sounsition  than  it  is  to- 
day.    In  addition  to  supplying  mun  and  building  new 
works  and  modernising  old  ones,  firirking  in  concert 
have  found  time  to  perfect  their  peiganisation  and 
programme.     This  applies  to  electrical  lering  as  well 
as  to  the  other  branches.     The  effect  of  tbusinesshke 
methods  of  the  Ministry  of  Munitions  and  ;alty  m  tbe 
placing  of  contracts  has  not  tempted  the  laip^'^^^'-^'^S 
firms  to  be  unbusinesslike,  and  in  many  cases  gements 
have  been  made  so  that  the  enormously  increP^P^ 
may  be  used  to  good  advantage  when  the  wai^'^^'^ 
come  to  an  end. 

With   commendable   shrewdness   these   busy  n^^^.® 
allowed  little  or  nothing  to  be  published  regardi^^^'" 
plans.     On  this  account  many  must  have  thought  r||® 
engineers  agreed  with  those  who  declared  that  "  at 
war  would  look  after  itself." 

It  is  probable  that  the  policy  to  be  pursued  will  eli 
the  cut-throat  competition  which  characterised  '^^^ 
trading,  and  will,  at  the  same  time,  ensure  a  niof^^^ 
distribution  of  work  throughout  the  country.  It  is  ^  ^ 
probable  that  account  will  be  taken  of  the  American  ^^^ 
as  well  as  of  the  German.  The  former  is  of  an  e."  ^ 
different  character  to  the  latter,  but  the  brains  behi^"^ 
organisation  that  will  keep  the  German  trader  out  r® 
market  will  be  subtle  enough  to  devise  plans  for  count^S 
the  American  and  for  securing  for  home  firms  all  the  o*" 
they  are  likely  to  require  to  keep  them  fully  occupied. 

Many  share  our  regret  that  the  engineering  institu^* 
have  done  so  little  during  the  war.     There  is  an  atmosp® 
about  the  meetings  of  these  institutions  that  leads  on° 
believe  they  are  losing  their  grip  on  the  industry  which  '^ 
are  supposed  to  represent.     Some  affirm  that  this  is  beci 
new  blood  is  required.     Others  believe  that  the  meeti'' 
should  be  conducted  in  a  different  manner.     Beyond  stat' 
that  many  of  the  meetings  remind  us  of  anything  and  eve" 
thing  but  real  engineering,  and  that  most  discussion-i  se' 
to  be  forced  and  entirely  artificial,  we  do  not  propose' 
express  any  opinion.     We  would  say,  however,  that  soii 
of  the  provincial  engineering  institutions  appear  to  be  doii 
very  useful  work  ;    and,  further,  we  would  say  that  oi 
criticism  applies  to  no  particular  institution. 

Even  more  regrettable  is  the  fact  that  the  State  has  faik  . 
to  recognise  the  importance  of  technical  education.  Witl  | 
a  criminal  disregard  of  future  ie([uirenu>nts  and  with  ai 
impotence  suri)risiiig  even  in  a  State  Department,  the  Boarc 
of  Education  has  allowed  the  co  leges  to  be  emptied.  It  is 
said  that  the  State  is  meting  out  generous  treatment  to  the 
colleges.  If  by  this  is  meant  that  large  monetary  grants 
are  being  made,  then  we  state  emphatically  that  in  our 
opinion  the  money  paid  is  the  price  of  the  Board's  dis- 
JKniiiur. 

.\ltiL()ii;^'li  till'  Cdlli^ges  iind  .sriiools  :ili'  Mow  |)riic1  ically 
em])ty  vvc  would  still  have  the  large  em])loyers  of  labour, 
and  particularly  th(^  engineers,  s])eak  with  no  unccifain 
voice  on  this  subject  V^nt  the  politician,  when  called  upon, 
shoulil  ])l(iad  that  whiil  h(^  did  was  done  in  ignorance  of  the 
cniintrvs  re(|uireriieiit.s.  Should  they  fail  to  do  so  it  is  not 
unlikely  that  in  the  future  they  will  have  to  import  their 
technologists  either  from  America  or  the  continent  It  were 
better  from  every  point  of  view  that  Briton<  should  be 
employed  in  the  workshops  of  Britain. 
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PRINCIPLES  INVOLVED  IN  COMPUTING  THE 
DEPRECIATION  OF  PLANT.* 

BY  F.    GILL  AND  W.    W.    COOK. 

[{Concluded  from  page 'tlG.) 

Alleged  Ohjeclions  to  Sinking  Fimd  for  ascertaining  the  Value  of 
Plant  in  place.— Those  who  advocate  the  straight-line  method  as 
against  the  sinking  fund  use  arguments  which  group  themsel^'cs 
somewhat  in  the  following  manner  : — 

1 .  The  straight  line  method  has  always  been  adopted  in  valuations. 

2.  If  half  the  life  is  gone,  half  the  value  is  gone. 

3.  The  sinking  fund  is  a  wrong  method  because  if  a  person  buys 
at  depreciated  value  on  the  sinking  fund  basis,  at  the  end  of  the  life 
there  is  only  in  the  fund  the  amount  the  buyer  paid  and  not  the 
cost  which  then  has  to  be  found  ior  the  new  plant. 

4.  The  depreciation  to  be  paid  to  the  sinking  fund  by  successive 
owners  is  an  increasing  amount. 

5.  The  sinking  fund  method  is  wrong  because  it  locks  up  the 
money  required  for  renewal  of  the  short-lived  plant. 

6.  The  sinking  fund  method  is  wrong  for  plant  because  the  life 
is  uncertain.  It  is  right  for  a  lease  or  annuity  where  the  life  is 
known. 

7.  It  cannot  be  that  the  rate  of  interest  earned  by  a  redemption 
fund  can  affect  the  value  of  plant. 

Each  of  these  arguments  is  di.scusscd,  and  the  authors  continue  : 
The  straight  line  method  appears  to  rest  on  two  points :  (a)  it  is  so 
s'mple  and  avoids  calculation  ;  and  (6)  the  magic  of  the  words, 
half  time,  halt  value  ! 

The  simplicity  is  useless  if  it  is  wrong  ;  and  that  half  value  is 
correct  at  half  life  has  only  been  asserted  and  not  demonstrated. 

Equated  Lives  for  Complex  Plant. — In  treating  a  case  in  which 
there  are  various  lives,  it  does  not  appear  to  be  well  known  that  the 
average  life  obtained  in  the  usuil  maimer  of  getting  a  weighted 
average  is  an  erroneous  figure  to  use  in  calculations  for  redemption 
of  money.  The  Ijte  Mr.  Robert  Hammond  referred  to  this  in  his 
paper  on  "  Depreciation. '"•)• 

If  we  take  a  plant  consisting  of  three  classes  of  articles  having 
different  first  costs  and  lives  as  shown  below,  we  find  that  the  average 
life  is  7  years,  obtained  as  follows  : — 

Amount         Life  m  f^^^ears. 
lears. 

f'lass  A f.WO                 10  3,000 

„     B  200                   5  1.000 

„      C , 100                   2  200 

(500  4,200 

,    4.200 
Total  average  life    -„„  —  7year.j. 

But  in  this  calculation,  £300  for  Class  A,  £S00  for  Class  B,  and 
£100  tor  Class  C,  were  em.ployed,  whsreas  in  the  complete  cycle  oi 
10  years  the  money  actually  involved  will  be  £1,200,  and  therefore 
the  figures  should  be,  if  interest  be  not  added  to  the  fund,  and  the 

,  ,.,       6,000     . 
equated  ''^e=  ;  -7.='^  y^"-'''^-  — ''  '"  ^ 

One  usual  way  ot  calculating  this  equated  life,  i.e.  without  interest, 
is  to  divide  the  first  cost  by  the  sum  of  the  annual  instilments.  If. 
on  the  other  hand,  interest  (say  5  per  cent,  per  annum)  is  added  to 
the  renewals  fund,  the  equated  life  will  be  4-95  years. 

Calculating  for  the  sum  of  £600  on  an  equated  life  ot  5  years 
without  interest,  or  4'95  years  with  5  per  cent,  interest,  will  each 
give  the  money  required  to  renew  each  part  as  its  time  comes  to  an 


end.  To  use  an  average  life  of  7  years  by  which  to  calculate  the 
amount  required  to  renew  the  plant  would,  however,  result  in  a 
serious  deficit. 

Definition. — The  equated  life  is  purely  a  financial  period,  and  has 
nothing  directly  to  do  with  the  life  of  the  plant  (though,  of  course, 
based  upon  this).  It  is  the  period  in  which  the  aimual  instalments 
would  accumulate  to  the  total  required,  and  that  being  so,  it  is  of 
course  to  some  extent  dejiendent  upon  whether  interest  is  added  to 
the  fund  or  not,  because  it  depends  upon  the  rate  of  growth. 

From  this  example  it  will  be  seen  that  there  is  a  great  danger  if 
the  difference  between  average  and  equated  lives  is  not  appreciated. 
For  a  complex  plant,  use  of  the  average  life  will  result  in  inadequate 
provision,  because  the  equated  life  is  always  shorter  than  the  average 
life.  Provision  for  a  complex  plant  can  only  be  made  either  by  jwo- 
viding  separately  for  each  part  and  summating  the  annual  payments, 
or  by  using  the  correct  equated  life  and  treating  the  plant  as  a  whole. 

Lives  for  Non-comple.i-  Plant. — When,  however,  a  subdivision  of 
plant  having  the  same  general  characteristics  is  considered,  the 
average  lives  or  ages  may  safely  be  used.  The  authors  give  an 
example  which  supports  the  general  reasoning  that  provided  plant  is 
grouped  in  sub-classes  having  the  same  general  characteristics  the 
weighted  average  life  ot  the  individual  items  may  safely  be  used, 
but  groups  not  having  (he  same  general  characteristics  must  bo 
tre?.,ted  separately. 

Where  Life  is  Limited  b)j  T'  nil.t  of  Work  Perforni'd  Rxther  Thau  hi/ 
Time. — In  some  cases  the  life  ol  ]i]ant  is  limili'd  by  the  units  rf  work 
performed  rather  than  by  time.  Th'-  iph'sticin  .■irises,  how  the  proper 
charge  per  unit  of  work  is  to  be  arri\(il  at.  since  in  home  cases  there 
must  bo  found  the  correct  amount  to  be  charged  to  each  job  for  the 
use  of  the  plant. 

In  such  a  case,  time,  i.e., the  physical  and  economic  lives,  must  be 
brought  into  the  calculation,  and  one  is  bound  to  estimate  a  period 
during  which  the  units  of  work  will  be  performed  in  order  not  to 
ignore  the  fact  that  the  paj'ment  for  depreciation  is  made  in  advance  of 
the  money  being  actually  required,  and  therefore  interest  must  accrue. 

Example  of  Lix-es  and  Calctilations  for  Reneicals  and  Improveimnts 
Funds  for  Typical  Plant  Class. — The  accompanying  table  gives  a 
detailed  example  of  depreciation  charges  and  shows  the  provision 
for  renewals  fund  based  upon  the  physical  lives  and  the  provision 
for  improvements  fund  based  upon  the  difference  between  the 
economic  and  phj'sical  lives  for  each  of  the  three  sub-classes.  A,  B 
and  C,  of  which  the  plant  class  is  composed. 
Summary. 


Equated 
life. 

Residual 
value. 

Depre- 
ciable 

amount 

Annual  percentage  on  first 
cost  (5°o  sinking  funds). 

Re-     jlmprove- 

newals.  1  ments. 

■ 

Total. 

Phj'sical    

Economic 

Years. 
43-9 
28-3 

Per  cent. !per  cent. 
131           869 
30-2          69-8 

Per  cent.lper  cent.  Per  cent. 

0-5772          ...         r  ,.171, 

0-5939     I*  ^''* 

Fig.  7  shows  the  funds  of  the  three  sub-classes  together,  and  in 
this  eafee  the  equated  physical  life  is  43-9  years  and  the  equated 
economic  life  28-3  years.  The  residual  value  at  the  end  of  the 
economic  life  is  30-2  per  cent.,  consirlerably  higher  than  13-1  per  cent. 
at  the  end  of  the  physical  life.  The  annual  contributions  to.  the 
funds  are:  I-I711  per  cent,  of  first  cost.  The  annual  charges  for 
capital  are  therefore  :  return  on  capital  5  per  cent,  plus  depreciation 
1-1711  per  cent.  =  6-1711  per  cent.  -y 


Renewals  and  Improvements  Funds  for 

Complex  Plant.     5  per  cent.  Sinking  Fundn. 

For  renewals  fund, 

For  renewals  and  improvements  fmuls. 

For  improve  - 
ments  fund. 

Sub- 

class 

of 

plant. 

Rela- 

firlt.            P'f'''"''' 
„„»                value 

'■°'^\          at  end  of 

physical  life. 

1 

Physi- 
cal life 

depreci- 
able 

amount 
A-C. 

1 
P''yf-      Provision  for 
life.              renewals 

1  Econo- 

RcBidual  value      mic  life 

at  end  of            depreci- 

economio               able 

lifr-.              amount 
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The  provision  in  these  tables  is  sufficient  for  the  reue-nal  of  each 
part  as  it  becomes  due,  and  nothing  in  the  way  of  renewals  is  left  to 
be  provided  out  of  maintenance. 

Constant  Maintenance  Cost. — It  was  assumed  above  that  the 
maintenance  cost  would  be  constant  throughout  the  life  of  the  plant, 
and  it  is  necessarj-  to  return  to  this  quest'on. 

It  has  been  shown  that  the  renewal  of  each  part,  as  it  is  required 
in  its  turn,  is  pro%-ided  for  by  the  fund  established  on  the  basis  of 
the  equated  physic il  life.  It  is  clear  that  an  equated  life  arranged 
tor  all  the  plant  provides  money  for  the  renewal  of  every  part.  The 
cost  of  maintenance  is  the  cost  of  looking  after  the  plant,  keeping  it 
in  running  order,  repairs,  keeping  records  and  inspections,  but  not 
of  making  renewals. 

It  seems  clear  from  this  reasoning  that  there  is  not  much  room 
for  increasing  maintenance  cost.  The  general  idea  of  increased 
maintenance  cost  with  advancing  age  appears  to  have  arisen  out  of 
the  fact  that  provision  has  not  been  contemplated  for  all  renewals 
in  a  depreciation  scheme,  in  which  case  as  the  renewals  come  due, 
of  course  there  will  be  the  increased  cost  due  to  them.  But  as  in 
the  analysis  set  out  herein  all  renewals  are  included  under  "  re- 
newals," it  seems  right  to  say  that  maintenance  cost  does  not  in- 
crease with  age. 

We  believe  that  constant  maintenance  cost,  if  full  provision  is 
made  for  renewals,  is  a  tenable  assumption. 

In  the  case  of  telephone  plant,  careful  investigation  failed  al- 
together to  detect  any  increase  in  the  cost  of  maintenance  with 
advancing  age,  and,  so  far  as  we  know  of ,  no  data  which  has  been 
put  forward  showing  increasing  cost  apart  from  renewals. 


arc  not  true,  the  primaiy  object  of  ascertaining  the  annual  charges 
— to  select  plant  wisely — is  vitiated. 

In  allowing  for  renewals  and  improvenients  when  ascertaining  the 
profits  of  a  business,  the  accountant  is  likely  to  be  met  with  the 
suggestion  that  if  he  puts  away  the  depreciation  funds  on  a  straight 
line  basis,  investing  them  at  interest  and  cr  diting  the  interest 
actually  earned  to  the  revenue,  he  will  be  using  a  method  which 
gives  credit  for  the  interest  which  is  in  fact  earned  and  will  bo 
charging  a  sum  which  represents  the  real  cost  over  the  whole  per'od. 
Tljis  is  the  method  shoini  in  Fig.  3  and  it  is  open  to  the  criticisms 
which  apply  to  that  method. 

//  Depreciation  Resemes  are  Invested  in  the  Business. — Up  to  tho 
present  one  assumption  has  been  that  the  capital  account  was  closed 
and  therefore  the  reserve  funds  could  only  be  lent  outside.  But 
there  is  no  difference  in  principle  whether  the  reserve  be  lent  out- 
side or  invested  in  the  business  ;  in  either  case  the  money  must 
earn  interest  and  the  interest  must  be  credited  to  its  real  source. 

Conclusions. — There  is  only  one  common  method  for  the  financier, 
the  accountant  and  the  engineer. 

This  common  method  is  best  studied  in  the  annual  charges  for 
plant,  determined  in  advance  of  construction. 

To  determine  the  amount  in  the  annual  charges  for  depreciation 
it  is  necessary  to  estimate  the  first  cost,  residual  values,  and  the 
physical  and  economic  lives  of  the  various  classes  of  plant.  . 

it  is  also  necessary  to  fix  the  treatment  of  the  capital  account  and 
to  estimate  the  charge  for  return  on  capital. 

The  interest  to  be  earned  by  the  reserve  fmids  niust  be  credited  to 
its  source. 

The  reserves  are  preferably  handled  by  means  of  two  funds  a-s 
follows  : — 

(a)  A  renewals  fund  for  providing  the  necessary  money  at  the  end 
of  the  physical  life,  that  is,  the  end  of  the  jieriod  during  which  the 
plant  will  give  its  service  satisfactorily  mider  all  conditions  outside 
the  owner's  control. 

(6)  An  improvements  fund  for  providing  sufficient  additional 
money  to  enable  the  plant  to  be  taken  out  of  commission  for  reasons 
vnthin  the  owner's  control  and  while  it  is  still  giving  its  service  satis- 
factorily. 

The  calculation  of  the  amounts  to  be  contributed  to  these  two 
funds  must  include  tho  interest  which  should  be  earned  by  the  money 
before  it  is  required  at  the  end  of  the  life. 

The  amoimt,  calculated  as  above,  which  should  be  in  the  renewals 
fund  gives  the  correct  diminution  in  value,  when  considering  tho 
value  to  the  owner,  of  the  plant  in  place  and  working,  at  any  period 
in  its  history. 

The  amounts,  calculated  as  above,  which  should  annually  be  put 
to  the  two  funds,  renewals  and  improvements,  determine  the  correct 
rlepreciation  charge  against  the  undertaking  for  the  purpose  of 
assessing  profits,  fi.King  rates  and,  under  certain  conditions,  assessing 
the  valu"  of  an  undertaking  as  a  going  conoern. 

The  sinking  fund  method  fulfils  all  the  requirements. 

The  straight  line  method  does  not. 

All  estimates,  such  as  fir.st  cost,  physical  and  economic  lives,  and 
interest  earned  by  funds,  will  require  revision  from  time  to  time 
either  as  a  result  of  e.xpericn'e  or  of  changes  in  conditions. 


If  one  wr  re  trying  to  make  plant  last  beyond  the  jjeiiod  duiiiig 
wbich  it  would  give  its  Hervice  Batisfactorily,  tlierc  might  lie  smli  a 
«U|)erviHl(m  and  uiainteimnce  lost  uh  would  conHtiliitc^  an  added 
burden,  but  lliat  vi-imm  ciniiol  be  ndvnnied  hecause  it  would  be  .1 
•  ontradiclioii  of  the  meiiniiig  of  the  term  "  pliVHicil  life,"  which  in 
limited  to  the  jK-riod  fhiriiig  which  the  plant  can  perform  its  service 
(intinfactorily. 

If  there  are  casin  of  maintenance  cost  increasing  with  age,  this 
incroMing  cost  muMt  of  courso  bo  met.  and  any  such  eases  will 
doubl|i-H«  have  wi-H-dcifrmined  cost  data,  but  the  provi.Mion  fihoiild 
\k-  Tntu\<-  ilirecily  /Hid  not  indireelly.  It  would  be  euriouH  if  on  all 
pl»nt  th"  iiirren«iiig  eoHt  of  mainl<'iiunce  were  just  the  amount  pro- 
vided by  iiitereKt  at  v.iryiiig  rates,  compounded  over  various  |)oriodH. 

Aittiumrnl  iij  /'rojiln.  Tli<'  amount  to  be  iharged  to  depreuiation, 
or  a*  we  prefer  to  put  il.  to  rcncwulH  fund  iiud  to  ini|.n)vemcMtH  fund, 
before  iiHW-MHing  llir  priifilH  of  nn  niidirtaUing,  is  the  liilal  .tmoiint 
iiiilirat<rl  liv  llie  iK)rlie.nof  IheaunuoleliargeHalloteil  to  lliow;  costs. 
When  llie  annual  ehargi'H  have  bi.'n  Hcltled.  then  the  charge  aKuinst 
the  year'H  inconi"  for  ren'-waJH  and  iruprovemenlH  jriuHt  follow  in 
principle  that  Hetlh-mi  iil.  subjiTt  to  any  ulteralioii  of  fait  which 
laUT  kiiowlMJge  may  have  brou«lit  to  light.  Hut  thin  does  not 
iwrniit  of  any  ehaiige  in  tho  m<  tliod.  If  the  sinking  fun.i  nuthod  is 
r-orrecf  for  the  niiMuil  chargcH  it  must  hImo  be  cornc^t  for  the  year's 
iM-riiiint«  ;    olherwine,  til''  aniiunl  chnrg''*  nre  not  true,  und  if  thry 


DWcrssfoN. 

Sir  Alexander  B.  W.  KKs\Kiiv.''aid  tho  Paperdcalt  with  qiiostionn 
which  wouhl  be  more  important  in  lOHl  than  they  were  at  pivsent.  For 
nnderlakinus  already  wnrUint;  and  which  hiul  ndnpted  some  method  for 
eKtimnting  dopivciation  tlu  11-  weii,  two  ditfcit-nt  questions  ;  What  pre- 
vision for  depirciation  should  he  made  annually  so  ns  to  n'new  plant 
when  worn  out.  without  borrowing  iind  what  was  the  depreciated  value 
of  plant  which  had  been  used  and  was  (n  he  sold.  Whiit  value  should 
be  put  upon  the  pliint  when  it  canio  to  be  compulsorily  purchased. 
Pepifointinn  intended  to  .lave  undertaker.'t  raising  new  eft]  itnl  when 
plant  was  diMUscil  was  mostly  ha«ed  on  the  straight  line  nn  lliod  l)a^ed 
on  an  estimated  life  and  in  some  cilves  invi'st(  d  oufside  and  in  ollvrs 
iuVeHt<:din  I tn-ir  own  business.  Sonx'did  not  havt>  a (lci)n>ciati<>n  account, 
but  wrote  down  eii|iital  value  every  yc  nr.  It  was  ililhcull  to  prove  one 
method  heller  Ihiin  theotiK  r.  provided  the  rc(|uiii'd  liiiiineial  i-esidt  was 
achieved.  Willi  ii'«iird  to  the  siecond  quoslion  :  the  iiielhud  of  d("i)iTi- 
ciftlion  for  an  und<  rlaking  Hint  was  going  tolK'sold  ccuilil  n<it  be  chauKeil 
about,  lie  l»'lli>ved  the  iiielhod  adviicnli-d  by  the  aulhors  was  the  rl,i.'lil 
one.  Hilhirlo  lliey  had  only  examiiles  <if  the  sale  of  Iramways  in  which 
the  xtraight  line  nv  Ihod  wan  iiraotieiUly  universal.  'I'liiit  was  unfair  lo 
th"  .■seller  in  11  f(irci  d  sale  aflei-  miinv  veni-s  and  within  the  physieal  life  of 
Hie  IhinJ  H.ilil.  The  shiiiidit  line'  I'netlKxl  had  no  scienlilie  Imsis.  It 
ennhlid  one  lo  do  without  a  lalih'  of  loxarillims  and  a  slide  lule  and 
without  linaneial  vahintinns,  but  this  was  a  Onnneial  iiuestion.  The 
I'nix  r  n'ffrnil  to  "half  lifc>  and  half  valu"."  but  it  mifht  lie  only  a 
i|iiiirl(ir  value.  II.  was  »  IhiuK  l<i  Im'  pidvnd.  He  Irusled  Hint  there 
wiMild  Ik-  in{enfnili-(ineen..n^  i.f  ..|,iiii.in  ntiM.reMMii;ini'eiM  HimI  I  he.  in  king 
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t'lmil  mf  thoil  was  best  and  that  it  would  be  taken  up  and  dealt  with.  If 
the  sinking  fund  method  was  the  best  it  was  important  to  get  that  fixed 
in  their  minds  and  in  the  minds  of  the  people  who  had  to  decide  what 
tho\  were  to  be  paid.  He  had  often  heard  the  objeetion  that  the  portion 
nf  the  aimual  charge  allocated  to  renewals  became  larger  each  year.  The 
authors  said  that  inerea.so  wa.s  exactly  counterbalanced  by  the  reduction 
of  the  charge  in  respect  of  the  return  of  capital,  .so  tli.at  that  was  not  a 
serious  objectiou.  The  authors  raised  the  question  as  to  what  was  meant 
by  "life."  The  life  had  to  be  gutssed  or  estimated  at  the  lx>ginning. 
The  life  nf  something  not  used  might  be  imlimited.  The  life  of  plant 
with  load  factor.^  of  2r>  and  fiO  or  fi.")  would  be  very  different. 

Mr.  .r.  S.  H  inHFiET.n  said,  assuming  for  eve  ry  £100  of  capital  a  re  venue 
of  £12,  out  of  tliat  £2  or  £3  had  to  l)0  provided  for  depi-eciation.  The 
aeeoimtant  thought  moro  about  the  efficiency  of  the  sovereign  than  the 
eltieieney  of  the  plant.  The  greater  the  security  the  smaller  was  the 
profit  and  the  greater  the  risk  thii  larger  the  profit  imder  favourable  cir- 
cumstances. In  an  invcstm.ent  busmess  the  question  was  considered 
how  long  a  profit  was  likely  to  he  enjoyed  and  a  reserve  fund  and  sinking 
fund  were  provitled.  Most  of  the  pei-sons  interested  in  investment 
businesses  invested  their  money  in  businesses  that  might  involve  engineer- 
ing skill,  because  the  reserve  put  by  in  the  business  in  which  their  money 
was  invested  was  often  not  adeqiiate.  Dividing  the  two  into  (1)  pro- 
vision for  diminution  in  the  value  of  the  plant,  and  (2)  provision  for  im- 
provement fund  (the  authors  divided  into  two  headings,  renewals  fund), 
1he  first  relateel  mainly  to  the  preservation  of  the  engineering  assets, 
Iniildings,  plant  and  so  on — or  in  a  manufaeturin2  business,  tools,  &c. 
A  sum  was  set  aside  to  pw.se rve  these  up  to  the  ir  full  value,  or  if  they  lost 
value  a  sum  was  put  by  to  make  it  up  ;  the  .second  amomit  was  for  im- 
provements. He  suggested  sub-headings  (1)  for  day  to  elay  repaii-s,  (2) 
for  extraordinary  repairs  such  as  replacement  of  boiler  tubes,  rej.ainting 
of  tramway  poles,  and  so  on,  and  (3)  repairs  that  occurred  at  long  inte  r- 
vals  such  as  replacement  of  original  boiler  crowns  and  replacement  of 
poles,  occurring,  say,  after  20  or  25  year.s.  Those  three  would  come 
uneler  i-enewals.  The  second  item,  "improvements,"  he  elivieled  into 
(1)  the  provision  of  better  and  more  economical  plant  which  was  really 
in  the  nature  of  insurance.  (2)  a  fund  to  enable  larger  plant  to  take  the 
place  of  existing  old  plant ;  this  led  to  many  differences  between  ac- 
countants and  engineers  as  the  engineer  knew  he  eould  replace  the  pltl 
plant  by  new  jilant  which  would  perhaps  take  half  the  amoimt  of  steam 
which  would  enable  the  existing  boilers  to  do  double  the  work  and  make 
the  existing  buildings  and  land  to  he  of  twice  their  ])rf  vious  value,  while 
the  accountant  regarded  the  old  plant  as  an  asset  which  woulel  have  no 
value  if  it  were  taken  out ;  (3)  conrpetition  might  force  on  any  trader  tlu' 
nece.SBitv  of  reelucing  coasts,  because  competition  reduced  the  price  of  the 
com.modity supplied.  This  wasdepreciation  of  the  profitearning capacity 
of  the  assets,  but  he  thought  it  better  to  consider  the  fund  which  shoidd 
be  set  aside  out  of  profits  to  meet  that  as  ins\irance.  No  business  would 
continue  satisfactorily  unless  it  was  growing.  Apart  from  luck,  the  onl.y 
way  to  make  a  business  grow  was  to  have  money  to  take  aelvantage  of 
opportimitics  forextension.  A  consielerable  portitm  of  the  reserve  shoulel 
V)e  invested  outside  the  business  so  that  cash  eould  be  available  for 
extensions.  The  transfer  of  undertakings  invariably  resulted  in  loss  to 
both  sides,  and  he  hoped  in  1931  Sir  Alexander  would  not  have  to  con- 
sider how  to  get  the  best  price,  but  how  to  enlarge  the  business  anel  carry 
it  on. 

Mr.  J AME.s  SwiNBUK'SE  said  in  the  National  Telephone  arbitration  ca.=o 
he  did  not  think  any  of  the  coimsel  understood  the  elepreciation  question 
except  perhaps  the  junior  counsel.  The  question  of  the  straight  line  and 
the  sinkii  g  fund  .seemed  to  be  simply  a  theorem  independent  of  the 
nature  of  the  plant  one  was  workmg  on.  If  plant  aUeredin  value  through 
beiiigstnredor  becoming  obsolete  it  had  nothing  to  do  with  the  principle 
of  straight  line  and  sinking  f\ind  as  opposed  to  each  other.  Mr.  Swin- 
burne then  drew  a  diagram  to  demonstrate  that  a  man  (A)  who  invested 
£1,000  in  the  lease  of  a  building  for  10  years  and  a  man  (B)  who  put  £1,000 
into  a  business  which  gave  the  same  iirofit  would  make  the  same.  B's 
sum  carrie  d  interest,  anel  at  the  end  of  20  years  he  had.  say,  £2.000.  A, 
who  had  invested  in  the  lease,  got  profit  out  of  it,  and  if  he  put  tlie  profit 
into  his  own  business  the  same  curve  was  obtained.  If  A  disposed  of  his 
lease  after  five  year.s  the  straight  line  man  would  .say  £.'500  was  enough, 
bvit  he  had,  say,  £l,-tOO,  and  he  must  pay  something  more.  It  was 
necessary  to  unelerstand  how  the  compound  interest  law  came  in. 

.\Ir.  .1.  K.  Ki\(;siuT.v  thought  that  a  method  of  providing  for  elepre- 
ciation, without  a  scientific  basis,  had  been  bhmelti-ed  info,  and  if  the 
method  in  common  u.se  was  inaccurate  and  unscientificit  was  the  business 
of  ( ngineers  to  roach  some  basis  which  was  sound  all  round.  Electrical 
enteqirises  were  suffering  from  a  lack  of  knowlerlge  of  the  necessity  of 
depreciation  in  a  wide  r  area.  The  eon.sunier  said  the  eapitalisfs  money 
earned  interest  while  he  slept  but  did  not  recognise  that  the  material 
bought  by  the  capital  was  elying  whilst  he  slept.  The  Paper  contained 
a  logical  niethewl  nf  r.'asiinii!;;  anel  conclusions  which  seemed  to  him  to  Ix 
sound.  'J'lr;  (|u"stinn  nfd.-ju-.cintifin  should  Ix'  dealt  with  as  a  whole  and 
in  all  its  details.  II'  wislvd  to  impress  upon  engineers  the  iu\portance 
nf  getting  aseientilic  melhod  In  matte  ?-s  such  as  that  and  not  ndying  on 
n\ere  assertion  or  opinion. 

Mr.  K.  S.  Bv.sd  said  appaimtly  the  "lives"  of  jjlant  had  a  most 
important  bearing  on  depreciation  and  annual  eharge-s.  The  authors 
showed  hnw  the  physical  life  was  obtained  from  ave  rages  of  some  10.000 
polos  which  had  been  recovrn-d.  How  would  a  ligun"  be  arrived  at 
when*  such  records  w<  re  not  available  v  Mr  |{yng  then  showed  curves 
based  nn  physical  I  ife  nf  '2t\  y(  ars  and  ecnnomieal  life  nf  10  yeni's.  Ourvn 
No.  1  was  bas<(l  nn  the  nssmui)tinn  that  £2-05  was  invi'sted  aiiuunlly  and 
aceun\ul:ilc(l  at  ennipnutid  inteir^t,  so  that  (lie  iiriginal  value  nf  the  plant 


was  attained  at  the  end  of  its  phjsical  life  :  Curve  No.  2  on  f  2  S.'i  in. 
vested  annually  in  order  to  reach  a  total  of  £87  in  19  years,  and  C!urve 
No.  3  was  an  assumed  value  for  the  recoveries  realised.  At  10  years — 
assumuig  first  cost  to  be  £100,  there  was  £25  in  the  renewals  fmrd  and  the. 
plant  value  was  £75.  If  the  pliant  were  recovei-cd  at  that  date  the  value 
of  recoveries  would  be  £27,  the  net  wastage  being  £4S.  The  £10  accu- 
mulated in  the  improvements  fmiel  coulelnnt  lie  taken  into  consideration, 
although  it  was  for  that  puipo.-e  that  the  funel  was  created.  At  the  end 
of  the  ecnnnniie  life  tin-  amnurts  in  the  renewals  and  improvements  funds 
were  £.53  and  t.'U.  whirh,  with  tlie£13fnr  recoveries,  made  up  the  total 
capital,  hut  a  wasta'^e  nf  t:U  must  be  taken  into  eonsieleration.  It  woulel 
seem  that  the  charge  fnr  improvements  was  not  continued  beyond  the 
economic  life  of  the  plant,  btit  it  was  submitter!  that  if  it  was  not  neces- 
sary to  recover  the  plant  for  causes  within  the  owners  control  before  the 
termination  of  its  physical  life  the  same  annual  ehrges  fixed  should  be 
continued  throughout,  so  that  if  the  plant  be  rt  covered  at  25  years  the 
renewals  funel  would  bo  £98  to  which  £2  was  added  for  recoveries.  The 
£38  in  the  improvements  fimd  was  therefore  not  required  in  that  case  and 
could  be  u.sed  to  offset  losses  through  recovering  plant  prior  to  the 
economic  period,  ih:  B\Tig  then  showed  a  table  to  give  a  general  idea 
of  the  manner  in  which  studies  of  the  value  of  plant  in  place  and  the 
wastage  due  to  I'ecovery  before  the  plant  has  served  the  life  for  which  it 
was  designed  were  scientifically  tackled.  The  question  was  whether 
existing  plant  should  be  scrapped  where  it  hael  only  been  in  use  a  portion 
of  its  normal  life  in  oreler  to  meet  anticipated  future  elevelopments.  It 
was  often  more  e.s.sential  to  compare-  the  annual  charges  oversome  elefiniio 
jieriod  than  even  the  first  costs,  when  it  was  elesired  to  eletennine  the 
relative  economy  of  various  types  of  plant.  As  depreciation  affected 
annual  charges  to  a  large  extent  it  was  smiirising  that  engineers  had  not 
been  more  conecmed  in  the  past  as  to  whether  correct  figures  and  correct 
methods  had  been  adopted. 

Mr.  A.  T.  Lawrence  saiel  he  hael  been  referred  to  as  the  only  coursel 
who  unelerstooel  all  the  arguments  in  the  National  Telephone  ease.  The 
lawj;er"s  function  was  always  to  be  logical.  In  the  authors  arguments 
it  seeme  d  to  him  there  was  onlv  one  sielo  with  any  logic  about  it.  If  you 
put  your  depreciation  fmid  in  your  stocking  there  might  be  something 
to  be  said  for  the  straight  line  methoel,  but  common  sense  suggested  that 
it  should  be  used  so  as  to  get  some  return.  That  return  was  not  taken 
into  account  in  the  straight  line  method.  He  had  heard  Sir  Jolm  Simon's 
argument  on  the  subject  elay  after  elay,  but  he  had  heard  no  defence  of 
the  straight  lino  method  at  that  meeting,  at  which  he  was  not  siu'i-rised. 

Mr.  W.  R.  CoopEB  said  he  hoped  tho  income  tax  authorities  would 
listen  to  tho  authors  and  woulel  in  the  near  future  allow  elepreciation  and 
not  insist  upon  taxing  really  non-existent  profits.  Ho  was  afraiel  some 
people  might  be  inelineel  to  rim  on  too  hard-anel-fast  lines  on  reading  the 
Paper.  The  difficulty  was  that  a  curve  hael  to  Ix?  drawn  between  two 
pomts,  one  at  tho  beginning  and  one  at  the  end  of  the  life  of  the.  plant. 
There  was  an  infinite  num^ber  of  curves,  but  did  the  value  of  the  plant 
follow  any  ono  of  them  ?  Tho  sinking  fimd  method  gave  one  of  those 
curves,  but  if  tho  compoimd  interest  law  had  not  be'en  eliscovereel  the 
curve  would  be  different,  though  the  value  of  the  plant  woulel  remain  as 
before.  The  question  was  whether  the  asset  was  really  there.  That 
meant  that  to  keep  in  a  soimel  position,  valuations  must  be  made  from 
time  to  time  to  check  the  curves.  The  question  was  receiving  consider- 
able attention  in  the  United  States.  In  Ohio  there  was  a  Committee  of 
Public  Utilities  who  came  to  the  conclusion  that  the  only  .sound  method 
was  to  have  a  valuation  from  time  to  time.  In  conclusion,  he  suggested 
that  by  organisation  it  should  be  possible  for  the  supply  companies  to 
train  opinion  so  as  to  avoid  the  calamity  in  1031.  to  which  Sir  .Mexander 
Kenneely  and  Mr.  Highfield  had  referred. 

Mr.  E.  Kti.Bi  RK  Si'OTTsaidhe  was  called  in  in  connection  with  a  rating 
appieal  relating  to  tramways  and  lighting  in  Bendigo.  The  municipality 
were^  dished,  because  the  enmpany  brought  exhibits — poles  eaten  by 
white  ants  and  steel  rails  eaten  by  rust—  into  Ceiurt,  to  show  how  great 
was  the  depreciation.  He  ho|  ed  in  1031  exhibits  would  be  ruled  out 
and  that  the  pros  and  cons  would  be  weighed  up  as  they  had  been  at  that 
meeting.  Tho  straight  line  man  drew  a  curve  between  tlie  curves  put 
foi-ward  by  the  buyer  and  seller  respectively,  as  the  resielual  value  at  a 
gi\'en  time.,  anel  this  aiipealc  <1  to  the  average  man.  It  would  l)e  an  ex- 
csllent  thing  to  invest  elepreciation  funds  in  concerns  which  the  electric 
light  unelertaking  was  supplying  with  current— for  instance,  textile- 
f.actories  in  Lancashire  or  collieries  in  Yorkshire^and  so  have  some  con- 
trol over  the  people  using  the  current.  As  an  instaneie'  of  the  opposition 
bv  accountants  to  scrapping  assets  ho  might  mention  that  son»e  nine 
vears  ago  he  saw  a  large  numlier  of  useless  locomotives  in  a  station  yani 
and  was  informed  that  the  accountants  woulil  not  allow  (hem  to  be 
scrapped.  Similarly,  in  some  electricity  works  then>  was  plant,  which 
was  useless  even  as  standby  jjlant,  occupying  si^ace  which  coulel  l)e  used 
for  something  else,  but  the  aecotmtants  only  took  inln  aceoimt  the  elepre- 
elation  of  the  ])lan(  itself. 

Mr.  Cook,  in  i<~ply  to  the  discussion,  said  they  had  been  disappointed 
in  not  hearing  anything  in  favour  of  the  straight  Ihie.  With  regard  to 
Mr.  Highlield's  remarks  as  to  the  accountants  thinking  of  tho  .so\-oreign, 
h-  thought  the  ac-ountant  thought  more  frequently  of  the  inti  rest  it 
I  amed.  He  was  not  (|uite  clear  as  to  what  Mr.  Higlilield  meant  by  day 
tn  <lav  rejiaii-s.  He  thouuht  they  wi>re  day  to  day  renewals,  and  it 
d'  pond'  il  to  what  extent  those  renewals  were  taken  into  account  when 
the  life  was  fixed.  A  fund  invest*  d  in  the  business  could  lie  just  as 
available  as  one  invested  nu(side.  Ix'eause  if  you  spent  that  on  new  plhnt 
y(ni  w<  re  entided  (o  rais<>  further  capKal.  Mr.  CnoiK  r  advneatvirvaUia- 
(inns.  If  (leix<n<Ie(l  niion  (he  system  employed  fur  (he  valuations.  If 
dnne  .>!i  the  lines  n(Tali|es  S  and'O  (he  same  r.'sulls  would  be  nl>(.-iined. 
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DISCCSSIOX  AT  EDIXBrRGH. 

Mr.  F.  A.  Sftvrrs'iTox  (Edinbuw;h)  said  that  according  to  the  Electric 
Lighting  Acts  it  was  illegal  to  provide  for  a  r;  newal  or  depreciation  fund. 
He  had  hoped  the  authors  would  have  devised  a  schome  bv  which, 
instead  of  pavments  decreasing  annually,  the  paj-mtnts  should  bo  less 
in  the  early  days  of  the  undertaking  when  the  capital  was  not  earning 
full  revenue,  and  the  payments  might  be  increased  when  the  plant  was  in 
full  o;)eration.  Ho  could  not  agree  that  maintenance  did  not  increase 
with  the  age  of  the  plant. 

Mr.  McCallum  (Gr?eno3V)  said  he  did  not  thirk  the  straight  I'li" 
m".  thod  of  depreciation  was  the  correct  one.  That  proportion  of  capital 
'"xpended  on  land  and  buildings  shouUl  be  rei)ayable  in  60  veal's  instead  of 
30.  which  would  halve  certain  of  their  statuton  charges.  The  influence 
of  capital  charges  was  seen  in  the  instances  of  undertakings  finding  it 
<hea!)er  to  put  down  stc  am  ilant  in  the  neighbourhood  of  Niagara  Falls 
and  Victoria  Falls. 

Mr.  Lackie.  in  the  course  of  a  conimimication.  stated  that  depreciation 
of  value  was  met  by  a  sum  set  aside  for  sinking  fimd  if  such  sum  wci-e 
properly  calculated  on  the  probable  life  of  the  plant.  Decreased  effi- 
ciency should  bo  met  by  deprt  ciation  if  the  ordinapi"  maintenance  charge  - 
able  to  revenue  was  not  sufficient  tokeep  the  plant  in  its  first  state  of 
efficiency.  Obsolescfnc?  was  not  true  eleprceiation  :  but  it  was  ejuite 
possible  that  a  spending  authority  owning  works  might  look  to  the 
advantage  which  would  be  gaincel  by  installing  present-day  plant  and  so 
getting  greater  effieiercv  than  could  be  obtained  from  antiquateel  plant. 
Such  an  authoritv  would  annually  set  aside  a  sum  for  this  purpose,  and 
might  be  found  dispensing  with  old  plant  in  favour  of  more  up-to-date 
plant,  even  although  the  former  might  not  have  reached  the  enel  of  its 
use'ful  life.  There  was  really  no  principle  involved  in  computing  the 
depreciation  of  plant.  The  examples  worked  out  in  the  Paper  were  based 
ojj  a  19  years'  life.  For  the  "rineiiml  p'.wer station  in  Glasgow  10  years 
ago  a  1,500  kw.  generator  an'l  i  'ind''n-inu  plant  were  bought  for  fKi.OOO. 
IKpreciation  baelbeen  written  ntf  tlii-  plant  only,  anditnow stood  in  the 
books  at  £7,000.  It  was  j>reiposcd  to  scrap  this  plant  anel  put  down  a 
li.OOO  kw.  turbo-alternator  costing  £28,000.  The  new  plant  would  save 
tliein  £20.000  [XT  annum  in  coal.  So  long  as  the  plant  was  kept  in  first- 
rate  conilition  out  of  revenue  and  ono  was  prcpareel  to  write  off  the 
dilTerenei'  Ixtwe'on  what  the  plant  stood  at  in  their  be)oks  and  what  it 
woulel  fetch  if  solel,  the  rate  e)f  eleprceiation  might  be  so  small  as  to  be' 
met  by  sinking  fund.  Ne)  fixeel  rate  of  depi-eciation  shoulei  ]v  agreed 
uiion  over  a  jieriexl  of  20  ye  ars  in  an  engineering  works.  One  might  have 
a  ver\-  slack  year  when  th"  plant  was  only  used  fe)r,  say,  the  e(|nivalent 
of  2,000  hours  per  annum,  anel  in  a  suhseejuent  year  the  same  jilant  might 
Ik'  run  for  6,fK)0  henirs  per  annum  The  rate  of  de;.reciation  in  tin-  two 
vears  would  be-  quite  different.  In  the  earh'  days  of  electricity  supply  for 
lighting  punjose's  thny  thouaht  that  a  ele-preciation  of  5  per  cent,  was 
lilx-ral.  but  today  with  nt  w  plant,  which  was  run  practically  con- 
t  inne.usly,  a  eKpnciation  of  10  per  c'nt.  was  required. , 

Mr.  R.  B.  .MAe'CM.l.  stated  that  (1)  he  could  not  assent  to  the  state- 
ment of  the  authors  that  a  general  agree  ment  on  this  subject  was  pos- 
:  iblc,  and  (2)  h-  did  not  Ijelieve  that  the  straight  line  method  condemneel 
by  th"  authors  was  so  inequitable  as  alleged.  Depreciation,  he  stated, 
wan  like  incidence  of  taxation,  a  subject  on  which  man.v  eliveTgent  views 
wi  r-  jio-sibie',  c  v<m  although  it  Ik-  agreeel  that  elejireciation  and  taxation 
are  inevitable.  Neitlu  r  did  he»  agree  with  the  statement  that  the 
inattor  wa?  largely  one  e>f  fact.  While  it  was  true  that  eleprt  ciation  of 
plant  was  a  fact,  th"  i^erioel  of  years  in  which  total  loss  woulel  occur  was 
unknown,  and  therein  lay  the  first  elifficultv  in  coming  to  a  common 
agri-e»ment.  Depreciation  was  a  premium  e)f  insurance,  anel  all  that 
T)rii<lent  jK-opJe  eould  do  was  to  make  a  reasonable  i)rovision  for  the 
inevitoble  but  undatable  casualty  by  setting  asiele  annually  orotherwi'e  a 
-nm  teiwards  the  probable  elay  when  new  plant  wenild  have  to  bo  provieled. 
He  thought  that  the  authors  had  wrongly  eibtrudeel  c  rtain  factors  into 
the  (lu'-Btion.  Huch  a«  the  annual  nituni  of  plant  and  ipainle-nane*',  neithe  r 
of  whicli  had  tei  do  with  the  qu"Htie)n.  If  those  weiT'  eliminated  the  sub- 
ject Ijfu^-ime  much  simplirieel,  and  on  the  assumption  that  an  annual 
in'teilniont  »hould  Ix-  put  aside  for  re'newal  of  [ilant,  all  that  remaini  (I  was 
i-heinlil  this  simi  !><•  on  th"  straight  line-  methoil  or  e)n  the  annuity  orsink- 
in  { fun'l  niolhoiN,  he  eame  to  the  cemclusiem  that  the  straight  line  metjioel 
wai  n«  li-m'  fieini  to  the  undertaking  on  the  whole  as  any  other  method, 
Ix'Oiiuw  It  enili-d  for  iin  equal  sum.  each  y''ar  (not  a  decreasing  sum  as 
iill«i/'  d  by  lh<<  (Mithnr*),  and  that  being  so  it  was  just  ax  i-quitableas  the 
•  inkinK  fund  nvthod,  which  n-quired  mon-  br>okk<i>ping.  or  Itie  annuity 
iii-thod,  wtiieli  n<inir<(l  a  e^Ttaln  amount  of  actuarial  ealmilat  iems.  He' 
filio  |>ointe>l  out  Ilia'  th'T'  «i-n-  either  as|HolM  eif  depn'eiation  which  the 
niithoti  hiul  n<it  iIimIi  with.  He  ehal|eni;"el  the  lables  at  Ix-ing  ba^ed  on 
a  wreing  li>  ,ieil|i--i  ■.  imri  thai,  tlien'fiin-,  the  eemeluHions  eoir.i'  lo  liy  the 
uulhr.n  »i-r>  wroi'v  With  n-garel  lo  tli"  equating  of  d"preeiation  on 
oliinl  hnvinu  ilifli.p  nl  livex.  Ii<-  thought  tlior«  was  no  dilliculty  either  in 
th"  enw  wh"n'  th-n'  »i  r"  Ihn-"  upit«  of  jilanteach  df  ||"  same  value  but 
all  ili(Ier-nl  liv«,  hor  wlxTi-  the  it^Mnn  werei  of  different  valuex  ;  it  won 
•iiilv  a  miitler  o|i.im|,|"  cnjeidAt  inn.  Wli'  re  llx-  ph.yxieal  andeeMinomical 
I  fi  (ii\mii\i-ifni")fTtli  pmI  into  tjie  enleulntion  tliei  oonomii^  life,  ixing  the 
•hort'T  of  Ih"  two.  waa  III"  life  on  wliinli  eal(iulfttion«  for  dopreciulion 
'>hiiuld  Ix-  fiiuiidecl.  He  e  tiii|l"n(("il  III"  parngrapliM  muler  ■  Dejiivciatinn 
n-MTvi'n  invexti'il  In  llr  iiii<in"«x,"  poinliie*  oiil  that  Ih"  n-hult  lo  llie 
iind"rlikking  wni  lli"  -nin"  wliellii  r  lln-y  liorrow'<d  £100  and  eout  inu"el  to 
pav  inl'T'^t  on  it  while  n  c-iving  intonxt  on  iri  of  adepn-ilnlion  fiiiKUit 
iKJdr.or  ripnying  lli"  loan  to  th"  e«l"nl  of  £5  and  paying  ir  tin  .1  on  £,'>. 
In  both  vnfr  111"  ii>l"r»»l  wnn  paid  on  a  n't  xtim  eif  £110, 

.Mr.  R.  Rohirt^on  ami  Mr  .1  M  .\|  Miinronlnnmnde  nfi-w  reninik»,  nnd 
Mr  (Jillbri'fly  n-pli"'!. 


CORRESPONDENCE. 


A  DEl'DIAL  -MONEY  ,SYSTE-M. 

TO    THE   EDITORS   OF   THE   ELECTEICI.'VX. 

It  is  gratifying  to  observe  in  your  issue  of  the  12th  iii.st. 
tliat  one  correspondent,  Mr.  C.  Turnbull,  lias  grasped  every 
point  in  my  recent  article  on  the  above  subject.  The  correc- 
tion he  makes  in  my  table  for  odd  pence  is  mathematicall}' 
correct,  but  of  course  I  could  only  give  the  nearest  coin  which 
would  meet  the  case.  Mr.  TurnbuU's  table  of  differences  is 
invaluable  and  should  give  the  quietus  to  every  decimal  scheme 
that  would  divide  our  present  standard  of  value  into  less  than 
2.000  parts. 

The  letter  from  Mr.  AUcock  is  merely  a  restatement  of  the 
case  for  the  florin.  In  that  respect,  therefore,  it  requires  no 
comment  from  me,  for  my  views  are  already  before  your  readers. 
But  there  are,  however,  certain  statements  made  therein  to 
whicli  I  should  like  to  refer. 

Mr.  Allcock  states  that  we  could  adopt  <,ur  present  florin 
as  a  standard  coin.  That  cannot  be.  Our  standard  measure 
of  value  is  gold.  Silver  and  bronze  coins  can.  therefore,  only 
be  tokens.  The  first  duty  of  every  refornaer  is  to  be  explicit 
in  his  terms.  He  also  tells  us  the  chief  argument  against  the 
florin  scheme  of  decimals  is  that,  since  it  divides  the  florin  into 
100  parts  as  against  96  it  thereby  operates  to  depreciate  the 
present  bronze  coinage  by  4  per  cent.  I  would  reply  that  such 
a  statement  is  nonsense,  for  by  the  same  line  of  reasoning,  since 
the  shilling  scheme  divides  the  shiling  into  100  parts  as  against 
J8,  it  thereby  depreciates  the  present  bronze  coinage  by  52  per 
cent.,  which  is  absurd.  The  chief  argument  against  any  deci- 
mal system  is  that  in  the  small  purchases  appertaining  to 
(>veryday  life  it  frequently  gives  remainders.  The  larger  the 
unit  the  greater  the  injustice  to  the  poor. 

In  my  article  I  showed  how  the  Horin  system  met  none  of 
the  requirements  of  everyday  life.  How  it  disregarded  the 
welfare  of  the  humbler  classes  and  .simply  pandered  to  the 
unreasoned  elictuni  of  high  finance.  Based  entirely  upon 
theory  and  devoid  of  imagination  tjiere  was  not  tiie  slightest 
doubt  but  that  if  the  florin  scheme  were  adopted  it  would  lead 
to  di.saster,  and  never  again  would  any  British  statesman  dare 
to  mention  "  decimal  coinage." 

In  sjjite  of  all  this,  Mr.  Allcock  actually  says,  "It  will  lie 
noted  that  under  the  Decimal  Association's  proposals  all  ob- 
jects desired  by  your  contributor  are  attained,  and  a  further 
advantage  is  securael  in  that  the  £  .sterling  is  retained  as  an 
integral  ])art  of  our  coinage  system." 

After  this  it  certainly  woulel  appear  tliat.  when  once  under 
the  influence  of  high  finance,  orelinary  language  has  no  meaning, 
and  that  some  men  will  only  believe  what  high  finance  wants 
tliem  to  believe.  My  eoju'iueling  remarks  are  therefore  ad- 
dressed to  those  business  men  whose  judgment  has  not  been 
unsettled  by  that  mesmeric  and  dangerems  p'ersuasivc  in- 
fluence.* In  a  mutter  of  such  grave  natiemal,  and  inter- 
natiemal,  importance  as  the  changing  of  our  monetary  sy.stem 
we  want  no  speculative  theories,  but  actual  facts,  based  on 
the  teachings  ot  history  and  the  lessons  of  experience.  In 
tliat  rcitpect  we  are  fortunately  placed,  since  every  country 
with  a  decimal  monetary  system  provieles  us  with  ample  pre- 
cedents te)  be  eopieel  or  avoieled. 

Among  the  many  lessons  we  learn  frmii  other  countries  we 
realise  that  no  nation  can  have  two  iimnetaiy  units  ;  that  is 
til  say,  one  for  inteniutional  computation  and  nnuther  for  home 
use.  I  f  WI' adeipt  a  token  ceiin  as  a  unit  then  for  international 
exchange  the  .sovereign  measure  of  value  is  as  dead  as  mutton. 
'I'heri'  is  no  interimtional  e.\ihaiig(>  of  coins,  luit  merely  of 
credit,  niiel  therefore  our  sovereigns  do  neit  cire-iilate  abroad,  as 
tiie  innocent  miglit  think.  If  it  is  ni'cessary  to  maintain  the 
single  Hovereigii  as  our  measure  of  value  we  must  make  it  the 
unit  of  eiiir  sy.'<tein.     Hy  no  (,tlier  means  can  it  be  made  an 

•  The  latest  iiiMtftMe;"  of  llv  extraordinary  perxuisive  influence  of  high 
finance  hnx  Ix'eii  the  iBiiie  by  the  prcRcnl  <'iii  nce'lor  of  the  Exchequer 
of  a  Ho.ealle-d  "  fn  e  eif  iiironie  tax  "  livin,  which  common  sense  weuild 
Imvr  rejeiteel  ns  iiilMeuind.  Iliil  when  Mgli  tiiiiinei'  ri'ims  in  i  iiiimon 
DCnse  geim  out. 
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intcgriil  part  of  any  decimal  s)'stem.  I  kiiuw  of  no  country 
that  refers  to  any  of  its  dealings,  either  in  the  home  or  foreign 
market,  in  terms  other  than  in  multiples,  or  decimal  fractions, 
of  its  units,  nor  can  I  by  any  amount  of  reasoning  conceive  how 
it  can  be,  or  why  it  should  be,  different  with  us.  With  the 
exception  of  Holland,!  cannot  think  of  any  country  that  limits 
its  principal  gold  coin  to  10  times  the  measure  of  the  token  unit. 

In  reply  to  Mr.  Rogers  1  would  remark  that  until  wo  have 
an  international  coinage  we  cannot  hav&  the  exact  equivalent 
he  mentions.  Foreign  exchange  varies  from  day  to  day.  His 
criticism  of  the  half-farthing  is  answered  by  Mr.  Turnbull's 
excellent  table  and  by  the  lessons  of  ex])erience.  America 
furnishes  a  very  good  example  of  the  results  of  a  high  unit. 
A  coinage  reformer  should  seek  to  promote  economy,  and  not 
be  innocently  led  to  support  waste  and  extravagance.  The 
disdain  of  small  coins  matters  nothing  if  it  is  confined  to  the 
rich,  but  if  the  working  classes  also  regard  them  as  "  chicken 
food.'"  then  thrift  among  the  working  classes  will  be  practically 
unknown. 

London,  Jan.  16.  G.  0.  Parsons. 

DUPLEXING  THE  SQUIRE  SYSTEM  OF  TELEGRAPHY. 

TO    THE   EDITORS    OF   THE   ELECTRICIAN. 

In  the  issue  of  The  Electrician  of  November  17th, 
Mr.  H.  H.  Harrison  published  a  letter  discussing  briefly  my 
article  of  above  heading  which  appeared  in  a  previous  issue  of 
THE  Electrician. 

Mr.  Harrison  contends  that  the  methods  I  have  described 
are  not  new.  and  his  reason  for  it,  as  far  as  I  can  see,  is  that  the 
loop  circuit  I  made  use  of  was  known  and  first  introduced  by 
Prof.  Stone  in  wireless  apparatus.  Mr.  Harrison  seems  to  have 
lost  sight  of  the  jirincipal  idea  of  my  Paper,  which  is  the  elimina- 
tion of  the  artificial  cable  in  duplexing.  As  far  as  I  know,  the 
idea  of  doing  away  with  the  artificial  cable  in  duplexing  was 
never  suggested  before,  and  the  method  I  have  marked  out  to 
accomplish  this  is  certainly  a  new  departure  in  the  art. 

I  confess  I  am  unable  to  follow  the  logic  of  Mr.  Harrison's 
reasoning.  It  may  just  as  well  be  argued  that  any  electrical 
method,  no  matter  what  its  character  is,  which  involves  the 
use  of  inductances  or  condensers,  say,  is  not  new  because  these 
elements  were  used  before  for  other  purposes. 

In  my  Paper  referred  to,  I  have  described  a  method  which 
makes  duplexing  po.ssible  without  the  use  of  an  artificial  cable, 
and  to  accomplish  this  result  I  was  perfectly  justified  in  using 
any  circuit  arrangements  suitable  for  the  purpose.  It  is  the  com- 
bination of  the  various  elements  which  constitutes  the  method. 

Washington,  D.C.,  U.S.A.,  Dec.  22.  Louis  Cohen. 


THE  PLIOTRON 

TO    THE    editors    OP    THE    ELECTRICIAN. 

In  your  columns  of  December  8  is  an  abstract  of  -an 
article  in  the  "  General  Electric  Review  "  describing  various 
Iihenomena  obtained  with  the  three-electrode  audion,  first  as 
all  amplifier  of  alternating  currents  from  any  source  {e.g.,  a 
small  alternator);  second,  as  a  ])roducer  of  sustained  or  slowly 
(him])ed  electrical  o.scillations  of  very  low  frequency  ;  third, 
as  a  source  of  oscillations  of  very  high  fretiuencies.  This  is 
:di  exceedingly  interesting  to  anyone  intercrted  in  radio  art 
I T  in  general  physics.  We  are  ourselves  glad  to  see  these 
phenomena  of  the  audion  as  am])lifier  and  .source  of  oscillating 
currents  laid  before  the  public.  We  do,  however,  think  it 
only  fair  to  ])oint  out  that  tlie  novelty  of  the  device  as  de- 
sciihcd,  consists  chiefly  in  its  "  (Jreeco-Schenectady  "  name, 
"  I'liotron,"  an  apjielative  with  which  the  General  Electric  Co. 
lias  for  some  time  seen  fit  to  disguise  their  use  of  the  audion. 

Th(>  circuits  and  details  of  Fig.  2  of  the  artich'  in  question 
will  1k'  instantly  recognised  as  tho.so  of  the  audion  anqilifier, 
first  luibiished  by  Dr.  de  Forest  before  tlie  Institute  of  Radio 
Engineers  in  December,  1913.  Those  of  Fig.  o  were  first  used 
by  him  in  his  invc-stigations  of  the  audion  as  telephone  relay, 
early  in  l'.»12.  At  that  time  ho  ob.served  that,  if  the  grid- 
filament  and  plate-filament  circuits  of  an  audion  amplifier  wero 
inductively  as.sociafed  and  properly  poled,  sustained  alterna- 
ting currents  of  ••iiidio  freiineticies  were  generiit  rd.      ])evci(i|iing 


this  feature  originally  as  an  electric  siren,  or  source  of  musical 
.sounds,  Dr.  de  Forest  first  applied  the  same  circuit  arrange- 
ment to  high-frec|uency  work,  primarily  for  small  power,  for 
aid  in  increasing  the  sensitiveness  of  the  audion  as  radio 
detector.  Gradually  the  power  of  the  high-frequency  currents 
thereby  obtained  was  increased,  having  in  mind  their  applica- 
tion to  radio-transnii.ssion. 

The  present  oscillion  or  oscillating  audion  is  the  logical  out- 
growth of  this  early  pioneer  work  of  Dr.  de  Forest.  Every 
phase  of  this  work,  as  it  developed,  has  been  protected  by 
patent  applications,  under  none  of  which  has  the  General 
Electric  Co.  as  yet  any  rights. 

De  Forest  Radio  Tel.  & 

New  York,  Jan.  -3.  Tel.  Co. 


THE  EFFECT  OF  TEMPERATURE  ON  THE  LIGHT- 
SENSIBILITY  CURVES  OF  DIFFERENT  TYPES  OF 
SELENIUM  CELLS.* 

BV  E.  O.  DIETERICU.* 

This  Paper  .oummariDes  a  ntudy  of  the  wave-length -r.ou'iibility 
curves  of  three  types  of  riclenimii  ccllr.  at  temperature';  liigher  than 
I'ooni  temperature. 

Three  types  .o£  cell;;  wore  studied  :  type  A,  which  ;ihow:.  no  maxi- 
mum in  the  red  whatever  ;  type  C.  in  which  the  maximum  in  the 
red  is  lower  than  that  in  the  blue  ;  type  D,  in  which  the  maximum 
in  the  red  is  higher  than  that  in  the  blue.  The  permanence  of  the. 
light-sersibility  curves  of  the  different  typco  haa  been  demonstrated 
previously  ;  those  obtained  at  this  time  were  essentially  the  same, 
for  the  same  conditios  of  temperature,  as  those  obtained  when  the 
cell  was  first  completed. 

To  determine  the  light-sensibility  curves,  the  method  outlined  by 
Brown  and  Sieg  f  and  previously  used  was  followed.  For  obtainmg 
the  curves  at  temperatures  higher  than  room  temperature  the  cell 
was  placed  in  n  small  oven  which  was  about  1  in.  square  and 
3  in.  deep.  This  oven  was  constructed  of  plaster  -  of  -  paris, 
wound  with  Nichrome  wire  and  insulated  by  means  of  asbestos 
packing.  It  was  provided  with  a  small  mica  window  to  adniit  the 
light.  By  connecting  it  to  a  battery  of  storage  cells  a  very  con- 
stant temperature  could  be  maintained.  Temperature;;  were 
measured  by  means  of  a  thermometer  placed  directly  behind  the 
cell.  At  the  higher  temperatures  the  cell  served  as  a  very  sensitive 
means  of  indicating  variations  too  small  to  be  detected  on  the 
thermometer,  the  resistance  changmg  to  such  an  extent  that  the 
galvanometer  deflection  amounted  to  several  hundred  centimetres. 
Whenever  possible,  exposures  of  0-5  sec.  were  taken,  fojr  with  short 
exposures  the  fatigue  of  the  cell  is  much  le:.3  than  with  long  ex- 
posures. However,  at  the  higher  temperatures  the  oensitiveness  of 
the  cells  bec.ime  so  low  that  the  short  exposures  gave  galvanometer 
deflections  too  small  to  be  read  with  very  great  accuracy,  so  here 
the  exposures  Were  increased  in  length.  For  certain  types  of  cells, 
namely,  type  A,  this  change  of  period  of  illuminatior  has  no  effect 
on  the  shape  of  the  light-sensibility  curve,  even  if  the  time  of  illumi- 
nation varies  by  a  factor  of  75.  For  those  cells  whose  light-sensi- 
bility curve  depend;!  upon  the  period  of  illum'nation  a  constant 
period  of  exposure,  10  sec,  wixs  used  at  all  temperatures.  At  the 
higher  tempeiatures,  to  moreaso  the  sen;iibility.  higher  voltages  were 
af.o  found  necessary.  It  has  been  shown  repeatedly,  however,  that 
a  change  of  voltage  doos  not  alter  the  light -sensibility  curves  of 
selenium. 

In  the  case  of  the  cell  of  type  A,  the  sensibility  in  the  blue  end  oT 
the  ;;pi(f  rum  d<  i-ro;i  .iv,  nuirkedlv  while  in  the  red  it  Is  hardly  affected. 
At  the  highesl  tciiiprr.itiue  reached,  however,  there  is  no  indication 
of  an  apiK;i:;iMrc  of  ;i  nuiximum  in  the  red.  as  might  be  expected, 
perhaps,  as  a  re;-.ult  of  the  dcprc;;sion  in  the  blue. 

From  the  behaviour  of  cellti  of  type  A,  ou'^  would  be  led  to  expect 
that  in  the  case  of  cells  with  a  maximum  ui  the  red,  this  maximum 
should  be  displaced  towards  the  longer  wave-lengths.  This  was 
actually  found  to  be  the  case.  These  results  are  in  perfect  agree- 
ment with  those  of  l-^lliott  J,  who  finds  the  maxinunn  shifted  toward;} 
the  shorter  w;i.vc-leu'.;llis  at  the  temperature  of  liq\iid  air. 

The  charaeteristie  \v;ive-length-;iensibility  curve  at  room  tempera- 
ture is  not  ch;uiacd  liv  the  heat  treatment  ;  the  maxinium  returns 
to  the  original  plac;'.  The  dilTcrenco  in  re.si:itauco  and  scnsitivene.S3 
encountereil  before  and  after  heating  n»ay  probably  be  dvie  to  slow 
changes  takmg  place  in  the  selenium  similar  to  those  exhibited  by 
the  freshly  manufactured  cells. 

*  Abstract  of  an  article  in  the  "  I'hvsioal  Hevlow." 
t  ■'  Phvs.  Rev.."  SiTics  ir..  Vol.  IT.!  p.  -tST.  101:!. 
1-   "  I'V.ys.  Rev.,-'  Series  II.,  Vol.  V.,  p.  •''-:!,  l!'l'>. 


506 


THE  ELECTRICIAN,  JANUARY  19,  1917. 


EDUCATIONAL. 


University  of  London. — Xotice  is  given  tliat  the  Senate,  will  elect 
externa]  examiners,  above  matriculation  for  the  year  1917-18,  in 
matheniaties,  2)h%sics  and  electrical  technology.  Some  further 
particulars  are  given  in  an  advertisement. 

Aberdeen  University. — At  a  meeting  of  the  University  Court  last 
week,  the  committee  on  the  proposed  Chair  in  Engineermg  to  he- 
established  under  the  bequest  of  the  late  Mr.  Wm.  Jackson,  reported 
that  communication  had  been  entered  into  with  the  governors  of 
Robert  Gordon's  Technical  College  with  a  \-iew  to  a  joint  scheme 
for  the  establishment  of  a  department  of  engineering,  and  that  a 
meeting  had  been  arranged  for  an  early  date. 

Public  School  Boys  and  Engineering. —Mr.  W.  L.  Hichens,  chair- 
man of  Messrs.  Cammell,  Laird  &  Co.,  who  spoke  at  the  ajjimal  con- 
ference of  the  Incorporated  Association  of  Head  Masters  last  week, 
.■•■aid  he  often  wondered  why  the  number  of  public  school  boys  who 
ihose  engineering  as  a  profession  was  so  small. 

Mr.  HioHEXS  said  we  lived  in  a  mechanical  age,  and  our  material 
progress  was  more  closely  bound  up  with  engineering  than  with  any  other 
profession  ;  yet  boys  preferred  the  coimting-housc,  or  the  Army  or  the 
Civil  Service.  The  reason  was  partly  because  few  scholarships  were 
offered  to  carry  boj's  through  their  apprenticeship  :  but  the  main  reason 
was  that  the  engineering  career  did  not  offer  the  .same  certainty  as  the 
others,  and  during  recent  years  boys  had  been  taught  to  go  for  tlie  safe 
thing.  Yet  there  was  nothing  that  sapprd  the  moral  fibre  of  any  boy — 
cir  indeed  any  nation — more  effectually  than  that  he  should  eniijark  on 
the  journey  of  life  with  the  motto  "  safety  tii\st  "  hung  round  his  neck. 
He  thought  the  tendency  of  modern  education  was  often  in  the  wrong 
rlireetion — that  too  little  attention  was  given  to  the  fountlatifins  whicli 
lav  buried  out  of  sight  below  the  ground,  an<l  too  much  to  a  showy  super- 
structure. The  pay  of  assistant  masters  was,  on  an  average,  less  tl\aii 
that  of  h  s  firm's  workmen  and  considerably  less  than  that  of  his  skilled 
mechanifs.  Teaching  was  in  fact  a  sweated  trade  as  much  as  any  in  the 
Kxist  Knd  of  Tyondon.  and  for  the  same  reason — owing  to  tlie  working  of 
unrestricted  competition.  The  remedy  was  a  "  ring  "  to  ensure  that  the 
rights  of  those  engaged  in  tlie  business  were  recognised.  .After  the  war 
there  was  a  serious  risk  of  higher  education  becoming  sterilised. — because 
the  b<-st  type  of  man  did  not  join  the  teaching  profession — unless  the 
problem  was  courageously  tackled.  For  never  ha<l  true  education  been 
more  urgently  needed  than  it  was  now.  A  nation  could  not  List  as  a 
money-making  mob. 

In  his  presidential  address,  the  He  v.  J.  R.  WyxxTv-KDWAiiDR  said  Ihat 
if  we  were  to  keep  our  place  as  a  nation  in  the  foremost  ranks  in  the  world 
of  thought  and  of  the  industrial  world  also  it  was  essential  that  the 
scientist's  respect  for  truth,  his  determination  to  observe  phenomena 
imspective  of  preconceived  ideas,  and  to  reason  on  observed  facts 
without  being  hampered  by  preeonceivcd  ideas,  should  he  reeognLsed  as 
an  eywntial  ])att  <,f  the  equipment  of  all  educated  men.  He  insisted  on 
(he  neeessity  fe)r  a  study  <A  the  classics,  and  entered  the  strongest  protest 
against  the  moflcrn  fashion  eif  deriding  humanistic  as  comparrd  with 
Hcienlilie  studies.  Both  were  eeiually  necessary.  The  great  native 
capacity  of  Knglishmen  for  practical  affairs  was  very  elusive,  but  it  was 
there.  ,A  number  of  firms  were  prepared  to  give  a  fair  salary  to  a  seienti  tic 
ndviwrr  who  had  niastercel  all  the  details  of  their  particular  necels,  hut 
they  had  not  all  thi>  foresight  to  secure  good  men  and  train  them.  A 
member  <A  their  .Assoeiutiem  wrejte  that  after  graduating  J5.Sc.  (second- 
class  honour  in  (liemiKtry)  and  siK'ueling  a  year  in  research  wejrk  in 
(lermnny  and  a  further  lime  al  a  local  university  he  was  offered  a  post 
ut  £|0()  as  rese-nrch  ehemist  to  a  large  firm.  The  works  numager  eif  the 
firm  was  kiliiel  a  few  ilays  aflerwarils,  and  h<'  was  ofFereel  the  post  at  the 
princely  H:d>ry  of  ilWI,  with  no  hope  of  a  rise.  .AneUher  nu  luher  (jf  the 
A-i...'  iaiii.ri  a  iSe'liolnr  of  Trinity,  who  e>l>tnined  lirsLelasM  in  both  jmrts 
Iff  the  S'  iciici'  'rri|HiH  in  his  three  years  at  ('and)rielge,  was  re'eommenelcel 
to  a  «reftl  armament  firm,  who  olfercil  him  a  pe)st  atexuelly  neitliing  a 
year  lor  two  yciirs,  with  the  preiH|)eet  eif  being  laki'U  em  at  Ihi'end  of  that 
limi-  a'  n  Hniilry.  If  they  hiiel  ofTcreil  him  U.'iH.  eir  HOh.  a  week  he  would 
I'-i.  II  I  .il  it  A  iiniveniity  sluilent  nskiei  a  pe)sNilile  emjileiyCr  if  his 
'  lial.  anel  was  teilei  that  it  woulel  not  Invalidate  his  npplj. 

ill  licnrel  eif  grndnateH  seTvIni;  In  (leivernmcnl  mnnition 
■  e.\|nrtMut  £2a  wee'k. which  they  were  pre)))nrcil  le>aee'e'|»t 
.  Ill  <li)  lh<'ir  bit  fe>r  Ihiir  country,  while  workmen  in  the 
liihl  be  eiarniiig  liCi  eir  ftl  a  weM'k.  There  weTc,  heiwever, 
:i.;|'.'iriil  the  (>reat  (Jemunelun-I  very  limited  supply  of  expert 
h'  icni e  iiii  11  «iiK  Kivint?  riw  tei  abnormal  eimrlitions. 

TralnlriK  of  Engineer.    'I  he  .■.  n.iniiicr-  of  the  M:mm  li-Hter  AsRoeia- 

il  their  roporl. 
Ill  lliiiK'  great 
'  •!.(  Ill"  e<xiHling 
cal  jnKlructioii 
ilinuity  in  till' 

li'.ujil  iji.iiil  on  II  Iiov'h  it'nehing  ft 

t'  fore  lieicoming  nn  ai>pn'ntic<>,  thrro 

■  "f  M.     All  engineering  nppre-ntici'H 

0,.,„l.|  )»    y,v.;,   iMi   ....,..„i,ir,ii;    I,,  atienil  a  nehnol  for  two  linlf.rhlVH  a 

week  (r.im  Ihei  ln'giniiinK  ol  llii  ir  a;ipii<nlie<".|iip  to  the  a;;e  of  17,'iind 

elurini'  Hit"  ihtIikI  iIu'Iv  -lioiild  l«-  no  evi  iiiie/  iliisi-e-,  Iml   Ijn   cniiiliivei 


should  pay  the  boy's  wages  for  the  two  half-elays,  and  tlms  retain  hi."! 
intiuence  over  hun.  the  fees  being  specially  i-educed  to  a  figure  the  ordi- 
nary a:;)prentice  could  afford. 

At  the  age  of  17  the  half-day  schooling  must  in  most  cases  coase,  and 
the  youtlis  should  be  encouraged  by  their  employers  to  attend  evening 
technical  classes  two  or  three  nights  a  week.  Those  deriving  most 
benefit  from  the  part-time  classes  shoulel  have  an  opportunity  of  passing 
an  examination  admittuig  them  to  a  day  course  of,  say,  one  day  a  week, 
and  in  every  case  the  employer  should  reward  them  according  to  their 
iirogress  in  the  works  and  the  school,  by  offering  special  prizes  or  grants 
for  mdustry  and  ability. 

The  committee  think  that  in  a  scheme  for  engineering  apprentices  the 
engineering  employers  should  have  properly  elected  repifsentativrs. 
They  suggest,  therefore,  that  an  appropriate  number  of  employers'  repre- 
sentatives should  be  elected  by  each  of  the  large  technical  societies,  and 
that  these,  with  an  equal  numljer  of  technical  representatives  of  the  local 
e  ducational  authorities  should  form  an  advisory  body  forelealing  with  all 
([ucstions  (oth'-r  than  finance)  arising  in  connection  with  the  education  of 
engmeering  apprentices.  In  this  way  the  co-ordination  of  the  schools 
and  the  emnlovers  in  each  looalitv  would  be  secured. 


PATENT  RECORD. 


SPECIFICATIONS  FDBLI8HED. 

The  following  abstract  from  some  of  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  8t  Pryor,  Chartered  Patent  Agents, 
70  and  72.  Chancery-lane,  London,  W.C, 

Whenever  the  date  applied  for  differs  from  the  date  on  which  the  application  was  lodged 
al  the  Patent  Office  the  former  is  elven  in  braclcets  after  the  lille, 

1915  Specifications! 
,423  Marconi's  Wireless    Telegraph  Co.  &  Shoenberg.    Transformers  for  in" 
creasing  the  frequency  of  alternating  electric  currents. 
Rplnte^  to  the  production  of  currents  of  multiple  frequency  by  producing  by 

"'   '  -' .,.-.--3  3  rotating  magnetic  field  in  the  saturated  closed  core  of  a  trans- 

numter  of  secondaries  and  suitably  connecting  these  secondaries. 
:  ;;?to-electric    ignition    devices    for    internal-combustion    engines 


17.3^1  K-i-tK:^,    Telegraphic    and    like    receiving    devices.    (Cognate    application, 

5,090/16.) 
17.325  St.  John.    Thermal  electrical  switching  and/or  actuating  apparatus  for  the 

automatic  control  of  temperature. 
17.497  Pieper  &  Pieper.    Electric  and  pneumatic  control  mechanism,  particularly  for 

use  in  dental  surgery.     (15/10/15.) 

1916  Specification!;.. 

723  ScHCLEY.    Electrically-operated  portable  vacuum  cleaners.    (17/1/16.)    102,521 

948  Testor  &  Testoss  Fabriks  Aktiebolag.  F.     Electric  switches.    (20/1/16.) 

102.523. 

1.502  Western    Electric  Co.    (Western    Electric  Co.)    Testing  arrangements  for 

machine  telephone  switching  systems.    (1/2/16.)     102.531. 
5.596  DuNGEY  &  Kersting.     Intercommunication  telephone  systems.        (17/4/16.) 

102.565. 
7.252  Steicer.    Electricdevices  for  automatically  turninglights  on  and  off.  (22/5/16.) 

102.575. 
9.249  Igranic    Electric   Co..  (Cutler-Hammer   Mfg.   Co.)    Means   for   controlling 

electric  motors.    (30/6/16.)     102.585. 
10,335  Western  Electric  Co.    (Western  Electric  Co.)    lonisation  devices  for  ampli 
fying  electric  currents  and  similar  purposes.    (22/7. 16.)     102.589. 
Relates  to  a  thermionic  device  in  which  an  input  electrode  and  an  output  electrode 
are  placed  in  operative  relation  to  each  other  in  an  evacuated  vessel,  the  output 
electrode  being  composed  of  a  plurality  of  parallel  stripsserially  connected. 


APPLICATIONS  FOR  PATENTS 

Note. — The  undermentioned  Applications  ^except  Ihose  marked  t)  are  nol  open  to 
public  inspection  until  afUr  acceptance  of  Complete  Specifications.    Those  marltcd  '  are 
open  to  inspection  12  months  after  the  dale  attached  lo  litem,  if  they  have  nol  been  published 
previously  in  the  ordinary  course.    Names  williin  parentheses  are  those  of  communicators 
of  invenlions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed, 
December  13,  1916. 
l'',91.6  B.T.-H.  Co.    (C.E.  Co.)    Pro.ducinK  alternating  electric  currents. 
17.923  Pletschbr.     Electric  pocket  lamiJ.     (18  11/16,  Swit?erland,l 

17.929  British  Electric  Transformer  Co.  &  Goodman.    Electric  apparatus  kaving 

windings. 

1 7.930  British  Electric  Transformer  Co.  li  Goodman.    Protective  moans  for  electric 

apparatus  having  wind  inps. 
17.934  Soc.  Anon  poor  l'Eclairagb  dbs  Vbhicules.    Advancing  ignition  in  engines. 
(20/12115,  France.) 

17.936  Fabriqubs  des  Lonoinbs  Francili.on  &  Co.    Energy  meters  for  alternating 

currents.    (22/4/16.  Switzorland.) 

17.937  Soc.    Francaisk    Radio-Elbctrique.     High-frequency    nlteinator.    (16/915 

Fr,ancc.) 

December  14,  1916. 
17.950  Ashcroft.    Galvanic  batteries. 
17,972  CoLLEV.  Hutchinson  &  Hickman  (Ltd.).    Anodes  for  eloctrolyds  of  sulphate 

.'-.olutions.  . 

17,983  B.T.-H.  Co.    (C.E.  Co.)    Methods  of  prolucing  a  high  vacuum. 

17.987  Madoh.     Ignition  dynamos,    (7, 1/16,  U.S.i 

17.988  ;^twMERMAii,     Iirnltlon  syslfms,     (12'5'l(i,  U.S.) 

17.993  HBIIKB3.    Collection  ol  current  fiom  overhead  eoiiductor.-;. 

17,996  Pbfboo.    Selection  ol  electric  currents. 

17,998  &  17,999  Flahherv.     Bnllerles. 

1 8,005  Casblla.    Machines  for  mnkInK  battery  cupa.    (23/I2/1C,  U,S.) 

n-   .Pllr,    15.    1916i 

18.019  JAMIRSON.     I  .Sic. 

18.020  AsHCKOFT.    I  lungsten  oxides  from  tdtiffilcn  ore:?,  &<-. 
18,027  EvAHs,    Po,                                           iialllnglamp. 

18,033  Masciiuibhi-a'-., ,.  ^.. .     ...    ih-i.-iower  turolno  plant.    (15/12/15,  Swlt;er- 

18,046  A«nt'MATicTRi.Bl'HOHEMrv..Co.    Automallctolephoncsyatems.    (I4'2/I6.US) 
18.049  CoLLlHoak  Rmui'O.     Electric  switches. 
1P.054  Pa'iamihi,    Railway  signalling  ey.item.    (23/12/IE,  Italy.) 
Decomler  16,  1916( 
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O^MMERCIAL^lNDUSTRIAL  SECTION. 


COMMERCIAL    TOPICS. 


_  .  .  A  meoting  of  the  Advisory  Committee  to  the 

commercial  g^^^.^  ^j  ^^^^j^  ^^  Commercial  Intelligence  was 

Intelligence.         ,^,,,^j  ,^^^  ^^,^^j^ 

Sir  Albert  Staulev.  Pi-e.'^ident  of  the  Board  of  Trade,  presided,  and  there 
were  also  orfsent  Sir  Alfred  Bateman,  Sir  Henry  Birchenough,  Sir  W. 
H.  Clark.  Capt.  Muirliead  Collins,  Sir  A.  F.  Firtli,  Bart..  Mr.  H.  Fountain, 
Mr.  V.  A.  Harris  (Colonial  Office),  Mr.  Louis  .T.  Kershaw  (India  Office), 
Mr.  E.  H.  Langdon,  Mr.  Stanlev  Machin,  Sir  Thomas  Mackenzie.  Mr.  E. 
Parkes,  M.P.,  Sir  Hallowell  Rogers,  Sir  H.  Llcwen>-n  Smith,  Mr.  G.  J. 
Stanley  and  Mr.  P.  Ashley  (secretary-).  Sir  Albert  Stanley  addressed 
the  Committee  and  emphasised  the  im-portance  of  its  work.  Among  the 
matters  considered  by  the  Committee  were  proposals  for  a  large  extension 
of  the  Trade  Commissioner  .service  in  the  British  Dominions,  proposals 
for  commercial  missions  and  other  matters  relating  to  the  organisation 
of  British  overseas  trade,  and  questions  arising  out  of  the  work  of  the 
Department  of  Commercial  Intelligence. 

We  look  to  the  new  President  of  the  Board  to  introduce  modem  busi- 
ness  methods  in  the  administration  of  the  Commercial  Intelligence 
Department.  The  appointment  of  more  trade  commissioners  is  a  step 
in  the  right  direction,  provided  the  commissionei-s  are  qualified  to  deal  with 
questions  of  trade  andcommerce,  andtheirreports  are  readily  made  avail- 
able to  British  manufacturers  and  exjjorters.  The  present  method  of 
publishing  the  reports  of  trade  commissioners  and  consular  officials  is 
very  unsatisfactory,  and  it  is  to  be  hoped  that  in  future  they  will  be 
promptly  published  and  made  available  to  trade  and  technical  journals, 
so  that  they  may  get  tire  wide  publicity  they  deserve. 


J,,.   .  ,        ,  We  are  pleased  to  .see  that  the  movement  in 

mmistry  OI  favour  of  the  creation  of  a  Ministry  of  Com- 

merce is  being  maintained,  and  we  are  hopeful 
tliat  ere  long  the  agitation  will  be  crowned  by  success. 

The  London  Chamber  of  Commerce  has  recently  sent  to  the  Prime 
Minister  a  mem.orial  signed  by  nearly  700  of  its  leading  members  in 
London  in-  favour  of  the  e.s.tablishment  of  a  Ministry  of  Commerce  and 
Tndustrv'.  The  memorial  points  out  that  present  and  future  trade  con- 
ditions, having  regard  to  the  lessons  taught  by  the  war.  demand  that  the 
interests  of  commerce  and  industrj'  shall  be  dii'ectly  represented  in  the 
Cabinet  by  a  specially  appointed  Minister,  charged  with  the  promotion 
of  such  interests,  andex|3res.ses  the  view  that  the  functions  of  the  Board 
of  Tra;de,  as  at  present  exercised,  are  so  diverse  as  to  preclude  adeqiiatr. 
attention  being  given  to  matters  affecting  the  future  commercial  and 
industrial  expansion  of  the  countn,-.  Special  stress  is  laid  upon  the 
neci^ssity  for  the  new  Minister  being  a  man  of  jiractical  business  ex- 
perience, assisted  by  a  permanent  committee  composed  of  practical 
business  men  in  various  trades  and  industries,  apart  from  representatives 
of  Government  Deimrtments  and  of  the  self-governing  Dominions.  The 
memorial  also  outlines  what,  in  the  opinion  of  its  signatories,  the  principal 
functions  of  the  Ministiy  of  Commerce  and  Industry  should  be.  The 
memorial  is  also  supported  by  38  mercantile  and  trading  associations  in 
the  Metropolis. 

The  Employers'  Parliameutaiy  Association,  the  Federation  of  Indus- 
tries and  other  influential  organisations  have  alifady  pronoimoedstrongly 
in  favoiir  of  the  creal  ion  of  a  Miiiistrv  nf  Commerce. 


Gas  Retort 
Carbon. 


The  Minister  of  Muiiitioiis  has  is»ucd  an  order 
that  no  jier.son  shall  until  further  notice  purchase 
or  take  delivery  of  any  gasworks  retort  carbon 
exroijt  inu'er  and  in  accordance  with  the  terms  of  a  jiennit  issued 
under  the  aiithority  of  the  Minister  of  Munitions  :  and  further,  that 
no  person  sliall  until  further  notice  .'■■ell,  sup)ily,  or  deliver  any  gas- 
works retort  carbon  to  any  |:erson  otlicr  than  ihe  holder  of  such  a 

permit. 

«         *         «         III 

_  p    „  The  Council  of  the  London  Cliamber  of  Com- 

txcess  rf"    ,         ivvnc.  have  flecid.ed  to  make  re])resentationa  to 

Duty  ana  Alter-    ,,^^.  (i,,^,,,.,.!!,,,,  „f  ,i,p  Kxeheqiur  n'garding  the 

war  iraae.  inocpiitablo  operatitm  of  the  excess  profits  duty, 

and  the  need  for  amending  the  Finance  Act  in  view  of  adeipiate  jiro- 

visioii  for  after-war  developments  of  traele,  commerce  umd  industry. 

The  (Vmncil  will  also  urge  upon  the  (Jovernment  the  desirability  of 

liioceeding  with  the  reconsideration  of  (he. provisions  of  (he  Fncome- 

I  ix  Acts  without  further  dela}'.  ^„i 


Trade  After 
the  War. 


,  ,  r.1  i  •  -.1  During  the  \ear  191.5-16  the  London  County 
London  Electricity  ,.„^,_^J  sanctioned  the  raising  of  23  loans, 
buppiy  Loans.  amounting   to   £172.636,   by  the   Metropolitan 

Borough  Councils  for  extensions  of  their  electric  supply  undertakings, 
compared  with  24  loans  amounting  to  £212,673  in  1914-15,  26  loans 
aggregating  £291,672  in  1913-14,  and  19  loans  of  £238,163  in  the  year 
1912-13.  *         »         *         * 

J,  _     ,  In  a  pamphlet  recently  compiled  by  the  Imperial 

wr+iTA     t    r        Trade  Correspondent  at  Perth,  Western  Aus- 

Wltn  Australia.     ^^^^-^^  j^  -^  ^^^^g^  ^jj^t  the  value  of  imports  from 

Germany,  Austro-Hungary  and  Turkey  was  £480,801   per  annum 

before  the  war,  the  share  of  each  being  :  Germany,  £460,008  ;  Austria, 

£16,823  ;  and  Turkey,  £3,970. 

Among  the  chief  items  of  imports  were  electric  cables  and  wires,  gela- 
tine, glassware,  cotton  piece  goods,  gloves  and  hosiery,  wire  and  zinc, 
cement,  cyanide  and  pianos.  The  value  of  fhe  exports  to  the  three 
countries  was  comparatively  small,  amounting  to  only  about  £46,000  i.er 
annum.  *        *         »        * 

The  annual  report  of  the  Central  Executive 
Committee  of  the  Employers'  Parliamentary 
Association  makes  reference  to  several  important 
problems  connected  with  the  industrial  reconstruction  which  must 
follow  the  war. 

Holding  that  the  first  essential  is  harmonious  working  between  capital 
and  labour,  the  Committee  suggest  the  appointment  of  an  Industrial 
Advisory  Council,  equally  representative  of  employers  and  workers,  to 
whom  disputes  not  settled  by  the  parties  immediately  concerned  should 
bereferreci.  Compulsor\' arbitration  is,  however,  con elemned  as  impractic- 
able. The  Committee  state  tliat  they  have  accepted  an  invitation  by  the 
Parliamentarv  Committee  of  the  Trades  Union  Congress  to  discuss  the 
resolution  adeipted  by  that  bodv  in  September  last,  proposing  that 
industrial  peace  slioujd  be  agi-eed  upon  for  a  period  of  three  years  on 
certain  conditions,  including  a  compulsory  48  hour  week  in  every  occupa- 
tion,  and  a  compulsory  minimum  wage  of  30s.  for  all  adult  workers.  The 
Committee  regard  the' resolution  simply  as  a  basis  for  discussion.  They 
express  the  opinion  that  trade  unionism  has  won  an  indisputable  right 
to  have  its  opinions  heard  in  any  industrial  readjustment  after  the  war, 
and  that  the  principal  menace  to  industrial  peace  is  the  miassociated 
emploT-er  and  the  non-imionist.  They  point  out  that  very  little  statis- 
tical aibility  is  needed  to  demonstrate  "that  a  general  advance  in  wages  of 
5s.  per  week  would  result  in  most  serious  consequences.  If  labour  is 
to  receive  an  increased  reward,  this  can  oi>ly  be  provided  by  increased 
selling  prices  and  increased  efficiency.  "  Without  State  or  Imperial 
interference  there  is  no  ground  for  anticipating  a  higher  selling  price. 
In  any  case,  however,  the  most  important  question  is  that  of  increased 
efficiencv,  both  on  the  part  of  employers  and  of  the  workers.  The 
solution" of  this  can  only  be  found  in  co-operation  among  employers  and 
close  understanding  and  agreement  with  the  workei-s,  and  everj^  effort 
in  future  should  be  directed  to  that  end." 

The  Committee  approve  of  the  proposal  to  establish  a  British  Trade 
Bank,  and  endorse  the  recommendations  of  the  Board  of  Trade  Advisory 
Committee  in  regard  to  scientific  industrial  research,  the  jiatent  laws  and 
transport  facilities.  As  to  research,  -they  particularly  commend  the 
proposal  that  the  universities  should  be  encouraged  to  assist  neighbour- 
ing manufacturers,  either  through  trade  or  other  associations,  in  research 
work.  '■  Manufacturers  are  apathetic  with  i-egard  to  this  subject 
because  they  are  unorganised,  and  although  consultan.t;  scientists,^ 
chemists,  phvsicists  and  engineers  exist  in  this  country  in  sufficient 
numliers,  their  talents  are  lai-gely  neglected.  This  country-  suff(  rs,  has 
suffered,  and  may  in  the  future  "suffer,  because  of  the  lack  of  intimate 
intercominunicat  ion  between  science  and  industry.  In  the  United  States 
and  in  Gonnanv  science  and  industry-  aro  welded  together  to  form  a 
mighty  weapon"  for  the  advancement  of  commerce.  That  the  United 
Kingdom  lacks  this  wea])on  is  due.  perhaps,  in  the  main  to  the  miasso- 
ciated emplovor." 

The  Committee  think  the  National  Insurance  scheme  requires  re- 
modelling, and  as  to  the  important  movement  for  the  formation  of  a 
Central  Association  of  EnM)loyei-s'  Organisations,  the  Committee  invite 
the  members  to  confinn  the  "arrangeTi.'vit  under  which  it  is  proposed 
that  the  association  shall  affiliate  with  the  Federation  of  British  Industries. 
*  *  *  * 

Already  tlie  United  States  is  displaying  some 
America  and  ,.oneeni  regarding  the  immediate  future  of  her 

Electrical  ^  ^^.,,  i,„j„„tries.     A  bid  is  likely  to  be  made  for 

Exports.  tuieign  trade  and  upon  a  scale  which  will  com- 

])are  with  tlua  of  the  Germanie  Powers  previous  to  the  war.  The 
tendency  in  this  direction  is  indicated  in  the  following,  which  ap- 
peared in  a  prominent  ijosition  in  the  "  Electrical  \\'orId.  ' 

W.  C.  Rcdficid,  secretary  of  the  Department  of  Commerce,  states  to 
(lie  "  Klcctrical  World   " :--  ■    ,  ,i 

Our  experience  in  the  Ueiwrtmcnt  of  Commerce  .shows  us  tliat  (Ho 
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electrical  manufacturer  has  a  vital  interest  in  the  development  of  export 
trade. 

We  must  have  foreign  trade  if  we  are  to  maintain  om-  domestic  busi- 
ness. To-dav  we  hold  the  world's  greatest  reserve  of  gold.  This  reserve 
forms  the  basis  for  all  oiu-  credits,  domestic  and  foreign,  those  we  grant 
at  home  and  those  we  grant  abroad.  Unless  we  have  a  great  gold  reserve 
we  cannot  grant  credits  largely.  It  will  not,  in  other  words,  be  as  easy, 
))erhaps  not  easy  at  all,  to  get  sufficient  credit  to  keep  our  domestic  in- 
dustries moving  as  we  wish. 

There  are  several  ways  to  protect  this  gold  re.servc  :  loans  abroad. 
investments  abroad,  sales  abroad.  These  are  three  most  etfcctivc. 
Probably  all  of  them  will  be  needed.  Certainly  all  of  them  should  be 
encouraged  by  every  far-seeing  American  business  man.  The  manu- 
facturer who  says  he  does  not  care  for  foreign  trade  is  following  false 
lights.  If  all  did  that  our  domestic  trade  would  soon  shrink.  We  must 
keep  out  in  the  big  world  wliether  we  wiU  or  no  in  order  to  keep  on  good 
terms  with  ourselves  in  our  domestic  world.  Foreign  trade  is  not  a 
hixury  but  a  necessity.  Our  plants  arc  too  big  to  run  full  time  continu- 
ously on  our  domestic  markets.  We  may  not  offset  the  foreign  tradf 
against  the  domestic.  We  must  ratlier  remember  that  one  should  be 
done  and  the  other  should  not  be  left  undone. 

Appreciating  these  facts,  tlie  Department  of  Commerce  aims  to  help 
tho  foreign  trade  in  every  practicable  way.  It  has  a  double  staff  of 
trained  commercial  men,  ten  commercial  attaches  who  hold  fixed  posts, 
and  twenty  or  more  commercial  agents,  who  are  travelling  men.  The 
results  of  their  work  and  that  of  our  fine  consular  service  are  made  known 
to  the  business  world  through  eight  branch  offices  and  eight  co-operating 
offices  and  by  constant  publications,  including  a  daily  paper,  "  Com- 
merce Reports."  and  through  the  correspondence  and  circular  Icters  of 
the  main  office  in  Washington.  Our  commercial  staff,  both  foreign  and 
domestic,  is  kept  in  constant  perstmal  touch  also  with  manufacturers 
and  commercial  bodies  throughout  the  country.  The  service  is  flexible, 
effective,  productive.  It  has  the  enthusiastic  support  of  the  business 
men  who  have  tried  it.  It  produces  in  actual  orders  many-fold  its 
annual  cost  each  year.  We  think  it  to-day  the  most  effective  official 
apparatus  in  aid  of  industry  that  there  is  anywliere.  Still,  it  may  be 
improved,  and  if  business  men  will  use  it  and  will  constructively  criticise 
it  they  will  help  both  themselves  and  us. 


IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  Jan.  C,  1917,  in  .Tan.  I'i,  1917. 
IMPORTS. 

LoHsou.— U.S.A. :  Elec.  lampa.  £20  ;  dec.  machinery.  £1,384  :  Unenumeratfd,  £7,210. 
Japan:  Elec.  e'ojv lamps, £45 ;  telephOnematerial,£72 :  unenumerated, £6.554. /^roncf.' 
Unenumerated,  £fe06,  Su)it2erland :  Unenumerated,  £1.914.  Canada:  Unenumerated, 
£575.    Holland:  Wire  and  cable,  £870  :  Blowlamps,  £2,044;  unenumerated,  £2.761. 

EXPORTS. 

To  Australasia. — Auckland:  Unenumerated.  £40.  Melbourne:  Wire  and  cable. 
£8.163;  unenumerated.  £975.  5yrfmry.- Elec.  machinery,  £84  ;  wire  and  cable,  £3.692  ; 
unenumerated, £673.  WelUnglon:  Elec. machinery, £30  ;  unenumerated. £56.  Lyttelton: 
Elec.  machinery,  £116;  unenumerated.  £120.  Adelaide:  Elec.  lamps,  536  n.o. :  unenu- 
meratod.  £167.  Brisbane:  Elec.  machinery.  £28;  unenumerated,  £31.  Perth:  Elec. 
machinery.  £706;  unenumerated,  £198.  Dunedin:  Elec.  machinery.  £115.  Fremanlle: 
Unenumerated.  £24.  Neuvaslle:  Elec.  machinery,  £667.  New  Plymouth:  Elec. 
machinery,  £31. 

A'-RK^.— Case  Town :  Elec.  machinery.  £30  :  wire  and  cable,  £310  :  unenumerated, 
£52.  /'or(f;/>a*jM.'  Unenumerated,  £16.  ffas( /.onrfon.'  Unenumerated.  £70.  Beira: 
Unenumerated,  £65.  DelagoaBay:  Unenumerated,  £38.  Mauritius:  Wire  and  cable, 
£66. 

Evirr,— Alexandria :  Elec.  machinery,  £39:  unenumerated,  £752,  Port  Sudan: 
Unenumerated,  £26.    Suez:  Elec.  machinery,  £72. 

iHDrA.  Cevloii.  Imdo-Ciciha  AMD  Straits  Settlement-,.— fiomtay.'  Wire  and  cable, 
C939;  elec,  elo-«  lamp.1,  900  n.o. ;  unenumerated,  £1,379.  Co/cH/M,- Elec.  kIow  lamps, 
''.,920  n.o. :  elec.  lamps,  4,000  h.o. ;  unenumerated.  £626.  Madras:  Unenumerated, 
f;250.  Ceylon:  Unenumerated.  £26.  Singapore:  Wire  and  cable,  £1,309:  elec.  machl- 
i,cr/.tll6:  unenumerated.  £735.  Penang:  Wire  and  cable.  £33  ;  unenumTated,  £16. 
Bankok:  Unenumerated,  £80.  5Afl«tAfl/'.-  Telephone  material.  £180.  Kilindini:  Un- 
cnumeraled.£183.  Rangoon:  Wire  and  cable,  £18.  Karachi:  Unenumerated.  £164. 
Chui^.-  Hongkong:  Unenumerated.  £70. 
U.S  A-  Neui  York:  Unenumerated.  £43". 

SvuTHAiir^CeHTRAL  America.  Buenos Avrts:  Elec. machinery, £106:  unenumerated, 
E6B.     Tallal:  Unenumcr.V- !.  r»  r      I',.,',- vr.vrr,,    Uh' numerated,  £121. 

H     •  ruD.     Amslerdan'      ■'■  -■  -   -  imerated,  £71.    Rotlerdam : 

•II  •■    .•!  cable,  £174;  t\-  £525, 

I  .     .'IV     Pans:    El'  ",£2.730;    unenumerated, 

■>:■.'     iJiefpe:    Elcr    •  ;,  £2.069.    Calais:    Unenu- 

-•.■•■:,  £25.  Dunkirk:  t,"-  m.-.' hir,'ry.  t/f/y,  l/m>rc:  Elec.  machinery,  £1,342. 
>'  i/    .'•,'.■  Unenumer,Ted,fc26. 

'■>.-^  -  Montreal:  Elec.  machinery,  £193.    Toronto:  Unenumerated, f  137. 
\',>:    f..     T'^lephw.'-rnalcrla!.£52. 
NnpwAV.-er^r-n     V/Ire  t.rd  cr.ble,  £?;J5,    Chi-Mana:  Wire  and  cable,  £325. 

FOREIGN  GOODS  (duty  paid  and  free). 

JIj  „     ')  .•■-iT,-;.'.,  ■,f,24.    r.y,l,irv:  Unenumerated.  £10.    Adelaide:  Elec.  lamp.-. 

Iim:    Un'niim''TTi1rl,  £.300.    Brisbane:   Clow  laltip«,  300  n.o.    Mel- 

lampi,2.0Mn.o.     PirtSweltenham :  Unenumeraleia,£17.  Singapore: 

IN   TRANSIT. 

H,:!-,'iJ  F.-;.  Umpv  t.'>f,K.  Bombay:  Elec.  Iamp.i,  £1,351.  Cape  Town;  EltC, 
lampi.t6ie.     Karachi-  Elec.  m.-.chlr,ery,  £120. 

NoTx.— The  lAfRo  nombor  of  Itflmii  In  thoie  offlolnl  rotnmi  under  the 
mlal'-i'linR  hMulini;  "  nnentimeriit/'d  "  relato  to  what  u  desoribod  m 
"elootricKJ  goodi  "  »nd  "olKntrinul  matnrinla." 


paid  B  shares  of  the  Tudor  Accumulator  Co.  (Ltd.),  vested  in  him  as 
custodian  by  an  order  of  the  Board  of  Trade.  Forms  of  tender 
from  the  Public  Trustee  or  from  Messrs.  Knox,  Cropper  &  Co., 
Spencer  House,  South-place,  London,  E.C.  Furlh'r  pirlicidirs  ars 
givzn  in  an  advsrlisemznt. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

The  first  meeting  of  creditors  cf  Chas.  Benjamin  Ogilvie,  elec- 
trical engineer,  43,  Dudley-street,  Whalley  Range,  will  take  placo 
on  Jan.  24  at  the  O.R.'.s,  Byrom-street,  Manchester,  and  the  public 
examination  on  Feb.  6  at  the  Court  House,  Encombe-placc,  Salford. 

The  liquidator  (Mr.  H.  K.  Burgess)  of  the  Stulz  Electroi)lione  Co. 
(I9l:!)  (Ltd.).  S.-,.  Fleet -stint ,  Loudon.  E.C,  has  bcun  icK-ased. 


ELECTRICITY  SUPPLY. 


BUSINESS  NOTICE. 
Shares   for  Sale   by   Tender.     IIm-    I'mMm-   TniHtto   (KinRhway, 

London.  W.C.)  iM\ilcM  tciid.rK  l,\   i„,oii   I'd..  A  for  the  ).iir<  hnw  (if 
th"  whole  or  any  part  of  ;i,.''.7!l  tin  hilh   puiil  A  mmiI   I.'Jiki  1 10  fully. 


EXTENSIONS. 

Bedford. — Terms  liave  been  agreed  for  the  sujjply  of  electricity  to 
a  large  consumer  outside  the  Borough  boundary,  necessitating  capital 
outlay  of  £3,476. 

The  customer  will  pay  the  whole  cost  of  the  mains  outside  and  £1,319 
being  25  per  cent,  of  the  cost  of  the  mains  inside  the  Borough  and  the 
transformers.  The  customer  will  pay  the  ordinary  rates  for  combired 
power  andlighting  charged  to  the  town,  and  guarantees  £3,250  for  7  years, 
w'th  an  undertaking  to  take  current  if  requii'ed  from  tlte  Coqiorat'on  for 
the  whole  period  fixtd  for  the  repayment  of  the  loan,  and  after  the  ex- 
p'ration  of  the  agreement  not  to  take  current  from  any  other  source  of 
to  put  down  their  own  plant. 

Bradford. — The  Corporation  propose  to  ext?nd  the  supply  mains  to 
the  works  of  the  Phceni.x  Dynamo  Mfg.  Co.,  and  to  install  additional 
plant  at  a  cost  of  £5,200. 

Carlisle. — Owing  to  the  increasing  demand  for  electrical  energy 
for  power,  application  has  been  made  for  permission  to  order  an 
additional  generating  set  for  the  electricity  station,  at  an  estimated 
cost  of  £9,000. 

Cheltenham.— It  has  been  decided  to  give  a  supply  of  electrical 
energy  to  premises  outside  the  borough  boundary. 

Ths  cost  of  the  supply  cable  will  be  about  £7.'50.  The  consumers 
agrse  to  take  a  supply  of  energy  for  thixe  years  and  to  guarantee  a  mini- 
mum payment  of  £350  per  annum,  and  also  tn  pay  £120  in  consideration 
of  a  large-sized  cable  being  laid. 

Sheffield. — As  stated  in  our  last  issue,  the  Corporation  Bill  for  the 
acquisition  of  a  site  for  the  erection  of  new  electricity  works  has  been 
approv.?d  at  a  public  meeting  of  clector.s. 

The  Lord  Mayor  (Councillor  W.  Appleyard)  presided,  and  said  it  was  to 
alarge  extent  the  war  which  had  created  the  neccssityfor  tlie  Bill.  There 
was  an  enormous  demand  upon  the  electricity  works,  and  as  tliey  could 
not  meet  that  demand  the  erection  of  a  new  power  station  was  imperative. 
The  station  wouki  be  erected  upon  tlie  Corporation's  own  property,  but 
as  some  of  that  property  extended  into  Rotherhani,  they  were  seeking 
power  to  include  it  in  tlie  city.  During  the  last  40  or  50  years  the  Cor- 
poration had  promoted  a  number  of  Bills,  all  of  which  had  justified  them- 
selves as  being  for  the  benefit  of  the  city,  and  he  felt  perfectly  satisfied 
that  the  present  Bill  would  abundantly  justify  itself.  Tluy  were  trying 
to  look  forward,  with  a  large  vision,  into  the  future  of  that  important 
centre  of  industry,  and  they  were  assun  d  by  the  leading  nuinufacturcrti 
tliat  they  had  work  on  hand,  and  work  lHft)ix'  them,  that  woiiUl  certainly 
last  10  or  12  years,  and  that  they  would  be  able  to  take  all  the  current 
that  tlio  municipality  could  supply.  In  onler  to  induce  other  industries 
to  come  into  the  city,  the  Corporation  wanted  to  be  prepared  to  meet  the 
demands  of  everyone. 

Aid.  Stvuino,  chairman  of  the  Parliamentary  Committee,  proposed  i> 
reHolution  in  favour  of  the  jiromotion  of  the  Bill.  He  said  the  area  of  the 
propoKCjl  site  was  S.'i  acres.  'I'hcir  object  was  to  have  the  generating 
Btalion  within  Iheirown  control,  so  I  fat  they  might  police  it  andcxerciso 
over  it  all  the  power  which  it  was  desirable  they  sliould  have.  The 
Neepsend  station  was  completely  full.  They  had  applicants  elamourinj; 
for  more  and  more  power,  fiiNlcr  I  him  they  could  siipjily  it.  They  lad 
latterly  had  large  ilcmands  made  uiion  Ihcni  for  the  siipiily  of  electricity 
ill  connection  with  tly  slcel  iiidiisliy.  and  he  tlicni).'ht  it  was  no  secret  that 
I  he  (li'iiinnil  from  I  hut  industry  liadc  biir  to  be  much  more  import  ant  than 
IlioHc  for  eillicr  jiowcr  or  light.  The  hIciI  furnaces  that  were  already 
coiineclcd  with  llic  supply  iiiains,  and  those  on  order,  were  equal  to  an 
output  of  1(10,(1(1(1  loiiH  of  sled  ]icr  iiniuim,  and  from  all  llii'y  could  gather 
the  di'iiiaiid  for  Ihal  ]mrpci«c  wiis  likely  to  increase  very  rapidly  indiid. 
In  I  lie  miiiilH  of  nome  people  I  here  was  all  idea  (hat  when  (he  war  was  over 
the  demand  for  elcclricily  would  to  sonic  extent  subside.  The  Kli'ctrie 
Kiiiiply  ( 'oimiiitlc-i'  had  given  very  careful  allenlion  (o  Ihiil  view,  as  they 
did  not  want  to  embark  upon  a  large  Hchenie  which,  in  the  course  of  ii, 
tew  yeiirH,  might  prove  in  (he  natiiic  of  a  white  elephant.  Hut  from  the 
licKt  iiiforniation  tliey  ooiild  obtain  they  were  perfectly  well  assiiri'd  (hnt, 
war  or  no  war,  the  ilemaiHl  for  electric  current  in  coiiiieclion  wilh  tlio 
iiiiiiiiibicturing  imluHlricH  of  the  <'ity  would  very  rapidly  ineiiiiH',  and 
that  in  thoHO  circumHtanccH  il  was  incumbent  upon  them  to  proceed  with 
the  new  Htation,  ho  tlint  tliey  might  be  able  to  deal  with  the  demand  us  it 
iiro.HC. 

The  rCHoliitlon  was  seconded  nml  carried  unanimously. 
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Southend-on-Sea. — It  is  suggested  that  it  will  be  necessary  to 
increase  the  capacity  of  the  existing  plant  at  the  generating  station 
by  two  750  kw.  steam  generators  at  the  tenninution  of  the  war,  and 
the  electrical  engineer  (Mr.  R.  Birkett)  has  been  instructed  to  make 
inquiries  as  to  the  probable  cost,  &c. 

Mr.  Birkott  is  also  to  report  on  the  possibility  of  tho  condenECr  bomg 
extended  by  erecting  additional  pipes  over  the  existing  structure. 

Stafford. — Tho  L.G.  Board  have  sanctioned  a  loan  of  £1,000  for 
laying  additional  electric  cables. 

Swansea. — The  electrical  engineer  (Mr.  J.  W.  Burr),  who  has  re- 
ported that  a  water-tube  boiler  with  aiixiliaries,  an  induced  draught 
fan  and  a  feed  pump  are  urgently  requu'ed,  has  been  instructed  to 
obtain  quotations  from  manufacturers. 

With  reference  to  a  recent  reijort  of  tho  Borough  Treasurer  and  the 
Borough  Electrical  Engineer  as  to  the  best  means  of  encouraging  tho 
supply  of  electricity  to  premises  wlicre  tho  occupiers  aro  imable  or  im- 
willing  to  bear  the  initial  cost  of  installation,  Mr.  Burr  has  suggested  that 
certain  of  the  (Corporation  houses  on  the  Trewj'ddfa  Common  might  bo 
dealt  with  imdor  the  sehemo  of  free  wiring  as  set  out  in  tho  report.  The 
Electric  Lighting  Committee  and  the  Housing  Committee  have  approved 
of  this  suggestion,  and  the  rei.t  collector  has  been  deputed  to  collect  the 
weekly  payments  for  light  and  also  control  tho  issue  of  lamps,  &c. 

GENERAL. 

Accrington. — Major  Harold  Ciray,  the  Borough  electrical  engineer, 
who  has  been  identified  with  Accrington's  electricity  undertaking 
since  itsinaugeration,  has  resigned.  Arrangements  have  been  made 
b>-  which  Major  Gray  wOl  continue  in  touch  with  the  department  and 
will  receive  £140  a  year  until  the  end  of  the  war. 

Barnes. — Upon  the  recommendation  of  the  Electrical  Engineer^ 
Mi\  Law  and  Mi'.  Cornet  are  to  be  granted,  as  recognition  of  special 
services  rendered  during  the  past  year,  honoraria  of  £30  and  £20 
respectively. 

Barrow-in-Furness. — The  salary  of  the  borough  electrical  engi- 
neer (Mr.  H.  R.  Burnett)  has  been  increased  to  £600  per  annum. 

Blackpool. — At  a  special  meeting  of  the  Council  last  week  the 
Improvement  Bill  of  the  Corporation,  which  confers  additional 
powers  upon  the  tramways  and  electricity  supply  department,  was 
approved. 

Bradninch. — As  stated  in  om'  last  issue,  the  Bradninch  &  District 
Electric  .Supply  Co.  has  a  lady  in  charge  of  their  electric  plant. 

It  is  nucessarj',  however,  to  say  that  tho  running  of  the  company's 
electric  station  is  a  matter  of  some  simplicity,  as  current  is  generated  by 
water  j^owor  only.  There  are  two  turbines  of  40  H.i".  and  27  h.  p.  respec- 
tively. The  lady's  name  is  Mrs.  Rowe.  She  looks  after  the  station  by 
day  and  hor  husband  takes  on  the  work  in  the  evening  until  the  station 
is  shut  down  at  about  10.30  p.m.  The  training  necessary  for  the  position 
was  undertaken  by  one  of  the  company's  former  electricians,  but,  as  will 
be  seen,  the  duties  are  not  particularly  onerous. 

Dundee. — The  Electricity  Committee  has  conceded  the  demand 
of  the  sub-station  attendanti^for  an  increase  of  10s.  a  week  in  their 
wages. 

The  men  start  at  £1,  and  after  learning  the  duties  the  wages  are  raiseel 
to  £1.  OS.  Lately  the  seniors  had  been  gett  ins;  3Hs.  and  the  juniors  30s.. 
and  tho  convener  (Mr.  .1.  M.  Nairn)  moved  that  tlie  seniors  be  incieased 
to  34s.  and  the  juniors  to  32s. 

The  motion  was  agreed  to. 

Featherstone. — The  Urban  Council  will  not  oj)posc  the  application 
of  the  Electrical  Distribution  of  Yorkshire  (Ltd.)  for  a  provisional 
electric  lighting  order  for  the  district. 

Hull. — Sculcoates  Rural  Council  will  not  oppose  the  proposal  of 
Hull  Corporation  to  give  a  supply  of  electric  current  to  Willcrby 

Asylum. 

Liverpool. — The  Mersey  Dock  aiul  Harbour  Board  have  acquh'cd 
lanel  adjacent  to  the  wool  warehouses  for  use  either  for  letting  pur- 
poses or  the  erection  of  electricity  works  in  connection  with  the  docks, 
when  such  a  scheme  can  be  undertaken  after  the  war.  The  Board 
have  also  decided  to  provide  an  electric  discharging  elevator  with 
internal  band  elevators,  automatic  weighing  machines,  &c..  at  the 
\\'aterloo  grain  warehouse,  and  an  automatic  weighing  machine  at 
the  Birkenhead  grain  wareTiouse. 

Manchester. — .At  last  week's  meeting  of  the  Corporation  Mr.  Ken- 
dall called  attention  to  the  restricted  lighting  at  night. 

Ho  said  accidents  wore  becoming  a  serious  matter.  Horn  Icy  had  made 
ropi-esentations  to  tho  Homo  Ollic(\  with  tho  n>sult  that  tlii>  stivets  were 
now  not  only  lit  pro|)(trlv  at  night,  hut  when  the  people  went  to  work  in 
tho  morninR.  At  Manehester  tlio  elnntric  light  should  temporarily  take 
tho  plaoo  of  gas  lanii>s.  and  Iramcars  should  have  improved  lighting. 
They  woi>-  not  under  martial  law,  and  thoy  ought  to  taUo  tho  nocessary 
steps  tosafoguard  tho  public. 

After  discnsnion,  it  was  resolved  that  tho  chaiimen  of  the  flas.  Elec- 
tricity. Watch  and  Tramways  (iommittees,  with  Mr,  Kendall,  should 
wait  upon  tho  chief  constable  to  discuss  tho  matter. 


Richmond.  -Messrs.  Price,  Waterhouse  &  Co.  have  been  re-ap- 
]i(iiut>(l  auditors  of  the  accounts  of  the  Richmond  (Surrey)  Electric 
Light  &  Power  Co.  for  the  year  1915.  | 

Stretford. — The  Council  were  informed  la.st  week  that  ow  ing  to  the 
exceptionally  heavy  demand  for  current,  the  coal  consumption  had 
gone  u])  to  280  tons  per  week,  necessitating  taking  coal  out  of  stock, 
as  the  deliveries  only  averaged  220  tons  per  week. 

The  colliery  ci.-ii  r,r  h.i  l,:n|  nuhlied  that  it  was  hardly  possible  to 
meet  the  extra  drill. I,  il        \i  ii|.      ii  it  was  po.ssible  to  dealsatisfactorilv 

with  the  load,  but  c.  i  i.|  i, i,  v.. mid  have  to  Ix  given  before  granting 

increased  supplies. 

Surrey  Provisional  Orders.- The  Parliamentary  Committee  of 
iSurrey  Coimty  Council  has  reported  on  the  electric  lighting  orders 
promoted  for  certain  districts  in  the  county. 

The  Committee  projjosed  to  make  representations  to  the  "Board  of  Trade 
that,  in  view  of  the  general  questions  relating  to  the  supply  of  electrical 
energy  raised  by  the  two  London  Electrical  Supply  Bills  of  191.5,  which 
will  be  revived  after  tho  war.  it  is  not  expedient  that  any  new  powers 
should  be  granted  or  vested  intei'csts  acquireel  until  such  questions  arc 
settled  ;  also  that  the  time  is  inopportune  for  the  consideration  by  Parlia- 
ment of  i>ro;>osals  witich  must  involve  tho  raising  of  new  or  additional 
capital. 


TRACTION   NOTES. 


Ashton-under-Lyne. — At  a  public  meeting  of  the  electors  last  week 

the  Corporation  Bill  to  acquire  the  local  tr.am  ways,  &.c.,  was  approved. 

Edinburgh. — On  Tuesday  the  Council  decided  to  purchase  the 

cable  tramcars  of  the  local  tramway  company  at  the  end  of  the 

present  lease,  for  £50,000. 

Glasgow. — The  Tramways  Committee  have  instructed  the  general 
manager  (Mr.  .7.  Dalrymple)  to  communicate  with  the  large  employers 
of  labour  in  the  city  to  ascertain  if  some  arrangement  could  be  come 
to  with  regard  to  adjusting  the  meal-hours  and  stopping-times  at 
public  works  so  that  the  great  m.ass  of  workpeople  should  not  bo 
released  at  the  same  hour. 

The  congestion  of  the  tramway  traffic  at  pre.sent  is  due  chiefly  to  the 
great  rush  of  passengers  from  th"  pulilie  works  nt  practically  vmiform 
hours,  and  it  is  believed  that  tb"  ■  \i  -.-iM'  i'r--Mirii  eould  bo  materially 
relieved  by  a  slight  variation  of  tli-  st:titiii^  ami  .-topping  times.  The 
Oommitteo  also  appeal  to  ladie's  who  may  be  shoiiping  in  the  city  in  the 
afternoon  to  make  tho  homeward  journey  not  later  than  four  o'clock, 
as  a  heavy  prassura  on  the  service  begins  shortly  after  that  hour. 

Hull. — The  Corporation  have  adopted  recommendations  of  tho 
Tramways  Committee  regarding  the  abolition  of  halfpenny 
stages  on  the  principal  routes,  the  substitution  of  a  penny  flat  rate, 
with  a  halfpenny  fiat  rate  for  non-commissioned  officers  and  men  of 
the  Army  and  Navy  (who,  at  present,  on  week  days  are  having  the 
free  use  of  the  cars),  and  also  making  the  Old  Town  route  a  half- 
penny stage. 

Ilford. — The  Urban  Cbuncil  are  again  recommended  to  abolish 
halfijenny  fares  on  the  local  tramways. 

Manchester  Corporation  Tramways. — The  Board  of  Trade  have 
extended  for  one  year  from  Aug.  18,  1917,  the  tune  limited  by  the 
Manchester  Curijoration  Act,  1911,  for  the  completion  of  tramwaj'S 
and  the  purchase  of  lands  for  street  widenings,  except  a  portion  of 
tramway  No.  2  authorised  by  the  Manchester  Southern  Tramways 
Act,  1903,  in  Cheadle  and  Gatley. 

Southend. — In  coimcctioir  witli  the  proposal  to  convert  certain  of 
the  tramcars  into  di)ubleelcckcd  cars,  the  Board  of  Trade  suggest 
that  the  convi'rsiou  should  in  the  first  place  be  carried  out  on  large 
bogey  cars. 

Mr.  Birkett  has  been  instructed  to  make  inquiries  from  other  towns 
whoi-o  a  similar  gauge  of  light  railways  is  in  use  as  to  their  experience  of 
the  running  of  doublo-dcclwd  oars,  and  ho  has  also  been  directed  to  report 
as  to  the  approximate  cost  of  converting  certain  of  the  existing  eai-s. 

Surbiton. — A  deputation  recently  waited  on  the  L.G.  Board  and 
urged  the  lu'cessity  of  the  Council  being  permitted  to  purchase  two 
electrically  propelled  vehicles  for  the  collection  of  house  refuse,  and 
to  pay  for  them  by  instalments  spread  over  three  years. 

It  apiK-areil  that  the  sanction  of  the  .Ministry  of  Munitions  would  also 
bo  required  for  the  maiiufnetuie  of  the  \-i'hicles.  At  the  interview  the 
(luostion  was  rai.<ed  as  to  whether  the  purchase  money  would  find  its  way 
out  of.tho  cotmtry,  but  the  Board  were  assured  that  the  manufacturers 
were  an  English  firm. 

The  Council  have  informed  tho  Edison  Accumulators  (Ltd.)  that  if  the 
L.G.  Board  do  not  pernut  the  Council  to  purchase,  the  two  \^hie^les  by 
instalments  they  will  piuvhase  one  \i>hicle  for  cash  and  take  .Tnother  for 
hire  for  12  months  from  April  1  next,  upon  the  understanding  that  the 
Coimcilwillpurcha.se  (lio  vehicle  for  Iho  siun  named  in  their  specilieat  ion 
at  the  expiration  of  12  mont  hs.  The  makers  of  tho  \-ehicles  have  nei^'pli'd 
(liis  arrangement.  Thohii'C  for  one  year  (£(>0,  or  G  per  cent,  on  the  outlay) 
will  not  be  deducted  front  the  purchase  price. 
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Walsall. — The  tramway  service  was  suspended  between  9  a.m. 
and  8  p.m.  on  Jlonday,  Tuesday  and  Wednesday  of  this  week  in  order 
to  enable  neces.«ary  repairs  to  the  plant  at  the  electricity  station  to  be 
carried  out. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Burnley. — The  Corporation  have  catered  into  a.i  ajreement  with 
the  Postmaster-General  for  the  installation  of  a  private  telejjhone 
exchange  at  the  Town  Hall  with  12  exchange  lines  and  50  external 
and  18  internal  lines. 

The  annual  rental  is  £380.  Is.,  and  the  agreement  is  for  a  period  of  five 
years  from  the  completionof  the  instaUation.and  the  workto  be  carried 
out  as  early  as  possible  after  the  termination  of  the  present  war. 

Telephony  in  India. — The  Committee  of  the  Indian  Mining  Asso- 
ciation had  before  them  at  a  recent  meeting  information  regarding 
a  proposed  telephone  trunk  line  from  the  coalfields  to  Calcutta. 

After  discussion,  it  was  arranged  that  a  deputation  from  the  Com- 
mittee should  call  on  the  Director-General  of  Posts  and  Telegraphs  to 
ascertain  wh"thor  the  proposal  was  likely  to  materialise  in  the  near  future. 


EMPIRE  NOTES. 


Australasia.— Tne  ■•Victoria  Govomment  Gazette"  eoutaiirs  a 
notice  to  the  effect  that  the  Council  of  the  City  of  Brun-.wick 
(Victoria)  intends  to  borrow  £7,500  for  extending  the  electric  light- 
ing and  power  system  of  the  city. 

The  hydro-electric  plant  in  Ta-smania  is  to  be  duplicated  shortly. 
Mr.  Milne,  H.51.  Trade  Commissioner,  says  everything  sesms  to  pointto 
important  industrial  dcvelopcmnts  m  Tasmania  in  connection  with  the 
hydro-cluctric  scheme,  and  to  indicate  that  the  market  there  for  electrical 
appliances  will  be  considerably  increased. 

Th'^  Tasmanian  Government  has  received  a  roport  from  engineers  on 
th:-  utilisation  of  th';  Franklin  River  for  th?  production  of  electricity. 
It  i.H  coisid^^rad  praotically  certain  that  power  from  this  sourcu  will  be 
avail.ible  for  th";  new  company  which  is  to  operate  th"  Hercul's-Mt. 
R^aJ  or.r-i.  Th'j  miin  power  statioi  will  probably  be  about  8  mil''s  from 
th'J  nearest  point  on  the  North  .Mount  Lyell  line  from  K'Aly  Basin  to 
Linda,  and  if  th?  electrolytic  plant  is  established  at  Zoehan  th"  trans- 
mission line  will  bs  betwoen  30  and  40  miles  long,  or  about  half  that  from 
ths  Graat  Lake  to  Hobart. 

Richmond  (Victoria)  CouT»cil  has  for  a  long  time  been  endeavouring  to 
Kccure  tho  co-operation  of  tho  Collingwood  and  I^rahran  Councils  in  a 
Bohcme  for  constructing  an  electric  tramway  from  Clifton  Hill  to  I'rahran, 
to  connect  with  th'?  existing  cable  trams  through  Prahran  to  8t.  Kilda. 
On  a  »r:;viou^  occasion  ('ollingwood  Ooimcil  rofusi  d  to  take  part.  Rich- 
mond, however,  instructed  Mes^^.^.  McCarty,  Underwood  &  Co..  to  furnish 
a  report  on  th"  proposal, and  this  having  boon  suppliedCollingwood  will 
bo  again  invited  to  take  up  the  scheme.  The  firm  state  that  a  double 
track  iH  necissarv.  Th'j  length  would  bo  3-9  miles  and  the  cost  of  con- 
Htruction,  including  overhead  oquipmont,  rolling  stock  and  a  nmv  bridgo 
over  the  Varra.  is  e.ttimati-d  at  £I73,.'}67,  of  which  Collingwood  would 
provide  015,»24 ;  Richmond,  i;0.5.«20 ;  and  Prahran,  £41,623.  Tho 
revenue  (calculated  on  a  ba<is  of  18s.  i)er  head  of  population  .scrve<l  within 
half  a  mile  of  the  routo)  is  estimated  at  £42,0.30,  and  the  annual  e.xpendi- 
turf,  including  intorr-st  on  capital  cost  at  5  per  cent.,  and  allowance  of 
2^  ix-r  c^'nt.  for  tvntwala  tcscn-c  fund  is  put  at  £37,887,  leaving  a  sun)lu3 
of  £4,143. 

Canada. — .\t  llie  rcent  municipal  elections  in  Ontario  the  (|ncslion 
of  the  cxtcMsion  of  the  (.iovernraent  hydroelectric  works  and  the 
construction  of  an  electric  radial  railway  system  to  connect  up 
voriouB  towns  und  villager  in  the  province  was  voted  ujjoil  Eighty 
rounicipulities  voted  favourably  und  only  two  (Hamilton  und  Godc- 
rich)  against  the  pro|)Osal. 

New  Zealand  Trade.  -In  a  Hujiplemcntury  report  on  the  trade  of 
Nfw  Zealand  in  1015  il.M.  Trade  CommiHsioner  for  Now  Z;alund 
»ayH  it  in  dcairuble  for  United  Kingdom  manufacturers  to  apiwint 
ugvntn  ill  Ninv  Zealand  ul  once  and  not  to  drk'T  until  more  normal 
timfi  the  fintt  ulcpg  t<;Wfl.rds  Ibc  prupuratiun  of  u  wiling  organisa- 
tion. 

Msnufocliirrr.!  *hoiild  explain  to  cuntotnTu  what  they  are  doing  for 
llip  war.  and  h<iw  the  war  in  inf'  rforiug  with  their  ordinary  trade.  The 
main  part  >.f  th- •.ii].|)|irii"iitnr>'  ri'porl  is  taken  up  willi  a  di'tnilc  (le.vaini. 
nolitm  ofllie»lnli-ll.»of  imports  of  t lie  various  olanw-  of  goods  from  the 
•  I'ltric'^.  The  United  Kingdom'"  slinni  i.f  the  total 
'I  in  roni])etilJvf  nii rchnndiw'  i"  liighcst  in  paints 
I'  nnil  m"lnl  manufnctunm  nnnnigxt  otli>'r  cinnsi' i. 

• •^in-n  ill  whirli  the  trade  of  tho  United  Kingdom  i» 

•Inn'  r:  iinil  iiiri<lniieH.  and  there  i\n<  s  not  iiiijionr  to  Iki 
any  valid  r-a-ni  wliv  in  iiorinnj  tinier  the  United  Kingd(.Mi'i,  iiharo  of 
lhi»  trode  should  not  \«  gn'al.  i.  With  n  gard  to  mncliuierv.  wliiit  is 
lAoking  i«  nuMfflcionll^^  ejowi  loiirli  with  the  B|K>olnl  iiei.d-  o(  the  imirkct 
in  npfiilalimd  lin'»,  diflTent  from  tho»c  in  uw  in  the  United  Kingdom 


chief   .  ... 

trad' 
nnd  ' 
Th"  11... 
d'diCK'tit 


and  a  more  active  selling  campaign.  There  are  classes  of  imports  in 
which  countries  closer  to  the  Dominion  are  in  a  better  position  to  secure 
trade  and  the  other  classes  in  which  the  share  of  the  United  Kingdom 
falls  short  of  the  average  mostly  cover  industries  of  secondary  importanca 
in  the  United  Kingdom,  such  as  earthenware,  ch'lna  and  glassware,  op- 
tical, surgical  and  scientific  instruments,  and  miscellaneous  classes  of 
smallwares.  Other  countries  are  aware  that  these  were  lines  in  which 
Germany  held  a  good  deal  of  trade,  and  thev  have  taken  the  opportunity 
of  the  disappearance  of  that  coimtr>-  from  the  field  to  endeavour  to  estab- 
lish themselves  in  these  trad.is.  In  spitf  of  the  great  difKculties  under 
which  manufacturers  in  the  United  Kingdom  have  been  working,  they 
have  bsen  able  to  maintain  their  poistion  in  New  Zealand  and  to  some 
extent  to  develop  it.  In  most  of  theso  lines  price  is  the  great  factor  and 
the  cost  of  distribution  should  be  kept  as  low  as  possible.  It  would  also 
appear  that  firms  in  the  United  Kingdom  are  not  sufficiently  reprtsonted 
in  th'^  New  Zealand  market  for  thi  sale  uf  ma:i\-  kinds  of  gouds. 


FOREIGN  NOTES. 


iiiiiiiiiiiiiiiiiiiiiilll 

Chili. — A  '■  Times  "  correspondent  sends  the  following  notes  from 
Valparaiso  : — 

Til  >  pr.'-war  condition  in  this  market,  in  which  the  principal  lines  art 
oli^ctric  lighting  materials  and  electric  motor.s,  was  that  from  Valparaiso 
to  til''  north  th°  Amf  rican-British  manufactured  article  held  the  market, 
while  from  and  including  Valparaiso  to  the  south  German  goods  pre- 
vailed. In  the  principal  southern  towns  the  Germans  own  the  power 
and  light  companies,  and  make  their  specifications  so  as  to  exclude 
British  goods.  In  northern  Chili,  in  the  nitrate  works  and  in  the  mines, 
there  is  a  considerable  field  for  electric  lighting  material  and  electric 
motors.  In  the  nitrate  works  alone  there  ai-e  about  140  distinct  small 
indepandent  power  and  lighting  installations, 

Rec?ntly  an  American  mining  company  contracted  with  a  German 
firm  for  an  electrical  power  plant.  The  plant  has  bsen  completed,  but 
owing  to  inferior  material  they  cannot  get  the  power  required. 

Th'3  manufacturer  should  work  the  market  with  expert  salesmen  and 
demonstrators,  and  use  Spanish  and  metric  system  catalogues. 

China.— The  British  Consul-General  at  Hankow  has  extracted  the 
following  information  from  the  Customs  statistics  on  the  trade  of 
Hankow  in  1915  : — 

There  was  a  general  decline  in  imports  from  foi'eign  countries,  and 
many  of  the  commodities  which  showed  a  decline,  including  machinerj', 
arc  those  in  which  United  Kingdom  manufacturers  arc  specially  inter- 
ested. The  total  net  imports  were  valued  at  43,310,000  Haikwan  tacls 
(average  exchange  rate  2s.  7Jd.),  a  decrease  of  7,710,000  tales,  com- 
pared with  1914  (when  the  exchange  rate  was  2s.  Sjd.).  The  value  of 
imports  of  electrical  materials  and  fittings  declined  by  97,000  tacls.  This 
was  not  due  to  a  falling-oti  in  the  demand  for  up-to-date  lighting,  but  to 
the  dillir\Uty  in  getting  orders  filled,  as  well  as  to  the  increased  cost. 
Wh-'O  conditions  return  to  normal  tliere  is  expected  to  be  a  great  ex- 
pansion in  the  djniand  for  all  kinds  of  electrical  materials  from  all  over 
China.  A  dec'ine  in  the  importation  of  machinery  to  tho  value  of  nearly 
700,000  tads  was  also  duo  to  abnormal  conditions  and  not  to  a  lack  of 
demand.  Many  now  enterprises  in  Hankow  are  contem])lateil  in  the 
near  future,  but  tho  present  time  is  not  considered  propitious  for  making 
purchases.  There  arc  many  cimimodities  for  which  a  good  demand 
exists  locally,  but  importers  find  it  difficult,  if  not  impossible,  to  procure 
those  at  a  marketable  price.  Amongst  the  priiu^ipal  goods  in  demand 
are  engineering  sundries,  screws,  bolts  and  nuts,  builders'  hardware, 
glass  and  electrical  and  other  machinery,  but  the  high  prices  ruling,  and 
tho  impossibility  of  guaranteeing  early  deUvery  prevent  much  business 
being  done  in  machinery.  Before  the  war  a  large  proportion  of  the 
goods  mentioned  were  imported  from  Germany  or  .Austria.  Supplies 
uroat  pr.Mont  b'jing  obtained  ni'iinly  from  Japim  and  tho  United  States. 

Italy. — Permission  has  been  granted  to  Don  Martin  Pizarro  to 
iustal  an  electric  lighting  system  by  means  of  aerial  lines  in  the  town 
of  Po/.o  de  .'\hnontc. 

Swedish  Engineering  Combine.— The  Swedish  General  Electric  Co. 
(.Mmiiinia  JSvenska  Klektriska  Aktiebohiget)  has  acquired  a  con- 
trolling interest  in  the  I..juMg.str6in  'i'urbino Co.  and  tho  .Surahammar 
work.s.     The  Siirabamm;ir  works  sni)piy  railway  material  and  ))lant. 

The  Ljungstrbm  Company  controls  the  Ljungstrom  patents  for  Swidcn, 
Norway,  Denmark,  Pinland  and  Uussiu.  A  branch  factory  will  be 
erected  in  Russia,  in  order  to  meet  the  anticipated  demand  in  that 
countrv.  The  Swedish  General  Electric  Co.  is  increasing  its  capital  from 
£1,170,000  toil. .100,(100. 


MISCELLANEOUS  NOTES. 


Blackmail  Case.  Oo  Momlay  thi'  Court  of  Criniiiial  .\]ip"al 
(.liistiiCH  Uray,  I.ott  mid  .Mc('ardie)  dismissed  the  a|ipcal  of  Tlioinas 
.Misolaiii  .lack.sini,  sciileiHc^d  to  three  years'  penal  servitude  at  tiie 
<Viitrnl  Criminal  ('ourl  fur  deiiiHridiiig  money  with  mciiiiecs  from 
Air,  Godfrey  Isivui'S, 
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Control  of  Metals.— At  a  meeting  of  tlio  brass  trade  of  Birmingham 
and  district  the  following  resolution  was  i>asi>ed  unanimously  : — 

That  this  m-eting  of  brassfoimders  of  Birmuigham  and  district,  eom- 
in-isiut!  manufacturers  or  repi'esentatives,  earnestly  request  the  Mii.istrj' 
of  Munitions  to  grant  permission  to  contmue  the  use  of  commercial  scrap 
brass,  or  such  brass  as  may  be  imtit  for  mmiitions,  m  their  foundries  and 
workshops.  This,  while  not  interfering  with  the  manufacture  of  GoTcm- 
ment  work,  will  enable  them  togive  restricted  supplies  of  essential  articles 
to  th-iir  home  customers  and  to  retam  a  proportion  of  the  foreign  trade 
of  the  country,  which  is  of  the  utmost  national  importance. 

Enemy  Firms  Wound  Up. — The  Controller  of  the  business  of 
C.  F.  H.  MuUcr.  X-ray  tube  manufacturer,  47,  Red  Lion-str?et, 
London,  W'.C,  has  applied  for  a  release.  Objections  to  the  Board 
of  Trade  by  Jan.  20. 

The  controllers  of  Schoen  Bros.,  electrical  accessories  manufacturers, 
29  &  30,  Cock-lane.  London,  E.C.,  and  of  Hoppe  &.  Co.,  cutlers,  &c.,  6, 
Westmoreland-buildings,  London,  E.C.,  have  applied  for  release.  Ob- 
jections to  the  Board  of  Trade  by  Jan.  23. 

The  controller  of  Lobenthal  &  Co.,  bronze  power  manufacturers,  17, 
Carthusian-street,  London,  E.C.,  has  applied  for  a  release.  Objections 
by  Jan.  24. 

Fire. — A  fire  which  broke  out  on  the  17th  inst.  at  the  battery 
liouse  of  the  Merth.\T  Electric  Traction  and  Lighting  Co.  caused 
damage  which  is  estimated  at  £2,000.  The  supply  of  electric  current 
was  not  interrupted. 

Prohibition  and  Restriction  of  Exports.— On  .Jan.  15  the  Privy 
Council  made  the  following  amendments  in  the  schedule  to  the 
Proclamation  of  May  10,  191t>,  regarding  the  prohibition  and  re- 
striction of  exports : — 

The  following  heading  is  deleted  :  (c)  Telegraphs  (e.xcept  wireless), 
instruments  and  material  for  (not  including  insulated  wires  and  cables, 
the  exportation  of  which  to  all  destinations  abroad  other  than  in  British 
posses,sions  and  protectorates,  is  prohibited). 

The  following  headings  are  added  :  (b)  Telegraphs,  instruments  and 
material  for,  the  following  :  Wlieatstonc  automatic  transmitters  and 
Wheatstone  transmitters  ;  parts  of  Creed  apparatus  {Creed  engines, 
relays  and  pneiunatic  valves)  and  auxiliaries  of  Creed  apparatus  (h.t. 
keys  operated  by  pneumatic  pressure  or  magnetically,  dictaphones  and 
dictaphone  cylinders,  Einthoven  galvanometers,  paper  tape  photo- 
graphically sensitised) ;  (c)  telegraphs  (except  wireless)  instruments  and 
material  for,  not  otherwise  prohibited  ;  (a)  boiler  tubes. 

Trade  With  China. — It  is  announced  that  Mr.  .Archibald  Rose,  H.M. 
Assistant  Commercial  Attache  at  Shanghai,  is  now  in  this  country, 
and  is  prepared  to  arrange  intei-views  with  representatives  of  British 
firms  on  the  subject  of  the  development  of  then-  trade  with  China. 

;Mr.  Rose  will  visit  Glasgow,  Leeds,  Bradford.  Sheffield,  Marichester, 
Liverpool.  Birmmgham,  Leicester  and  Nottingham. 

Imports.— The  following  are  official  values  of  electrical  machinery, 
material    and    apparatus    imjiortcd    into    this    country    (a)    during 


December,  lOHi,  and  {h)  the  aggregate  figures  from  Jan.  1  to  Dec.  31, 
with  increase  or  decrease  compared  with  191.5  :  — 

Electrical  machinery,  (a)  £53,496  (decKaso  £73,182),  (6)  £1,083,424  (de- 
crease £438,125)  ;  including  generators  and  motors  other  than  for 
aeroplanes,  motor  cars  .and  cycles,  (a)  £17,083  (increase  £6.033),  (6) 
£211,818  (decrease  £39.8(i9) ;  and  electrical  machim  rv  imenumerated, 
(a)  £36,413  (decrease  £79,225),  (6)  £871,606  (decrease  £.398,2.56)  ;  tele 
graph  and  telephone  cables  :  submarine  (a)  nil  (decrease  £2,778),  (6)  £7 
(decrease  £3,082)  ;  other  than  submarine,  (a)  £53.246  (increase  £52,708), 
(h)  £128,850  (increase  £100,027) ;  telegranh  and  telephone  apparatus. 
(«)  £3,.387  (decrease  £10,100),  (6)  £231^302  (increase  £108,821);  other 
electrical  wires  and  cables,  rubber  insulated,  (a)  £15,183  (mcrease  £5,355), 
(6)  £1.33.728  (incre.aso  £37,380)  ;  with  other  insulations,  (a)  £407  (de- 
crease £2,285),  (6)  £15,173  (decrease  £31,381) :  carbons,  (o)  £4,041  (de. 
crease  £2,432),  (b)  £82.027  (decrease  £59.143):  glow  lamps,  (a)  £19  212 
(decrease  £1,251),  (A)  £278,296  (mcrease  £124,683) ;  arc  lamps  andelectric 
searchlight.s  (a)  nil  (decrease  £39),  (fc)  nil  (decrease  £2,839)  ;  parts  of  arc 
lamps  and  searchlights  (other  than  carbons),  (a)  £24,378  (increase 
£18.860),  {b)  £128,681  (increase  £44.036) :  priman'  and  secondarj'  bat- 
teries, (w)  £32,109  (increase  £10,927),  (6)  £224.315  (increase  £51.119); 
meters  and  measuring  instruments,  (a)  £2,721  (decrease  £2,875),  (h) 
£51,173  (increase  £16,897);  switchboards,  («)  £110  (decrease  £80),  (6) 
£377  (decrease  £5,262) ;  electn.'ical  goods  and  apparatus  unenumerated, 
(a)  £37,962  (increase  £14.743),  (6)  £377  (increase  £5,262).  Total  of  elec- 
trical goods  and  apparatus  other  than  machiner\-  and  iminsulated  wire, 
(«)  £192,7.56  (increase  £80,753),  ^i)  £1,652,763  (mcrease  £.556,."i40). 

Exports. — The  experts  of  electrical  machinery  material,  &e.,  (o) 
during  December,  1916,  and  (6)  from  -Jan.  1  to  Dec.  31,  with  increase 
or  decrease  compared  with  1915,  were  as  follows  : — 

Electrical  machmer}-,  (a)  £165,613  (increase  £68,282),  (6)  £1,551,904 
(incrdasQ  £160..553)  :  including  railway  and  tramv.ay  motors,  (a)  £4,477 
(decrease  £2,613),  (6)  £38,725  (decrease  £75,458)  :  other  generators  ai:d 
motors  except  for  aeroplanes,  motor  cars  and  cycles,  (n)  £99,395  (increase 
.£40.399),  (6)  £858,195  (mcrease  £159,025)  :  and  electrical  machinerv  un- 
enumerated, («)  £61,741  (incre.asc  S30.J96),  (6)  £654,984  (mcrease  £76,986) ; 
telegraph  and  telephone  cables,  submarine,  («)  £26,375  (increase  £20.505), 
lb)  £449,863  (mcrease  £95,081)  ;  other  than  submarme,  (n)  £20,355  (de- 
crease £20,730).  (6)  £496,262  (increase  £52.810)  ;  telegraph  and  telephone 
apparatus,  (a)  £19,034  (increase  £3.4.58),  (6)  £254.549  (increase  £36,703)  : 
other  electrical  wires  and  c^l'l"-.  nili'v  r  insulated,  (a)  £30,096  (decrease 
£2,954),  (6)  £546,373  (inei  '  ■  Js;.:!:io);  with  other  insulation,  (a) 
£39,789  (decroase  £11,135).  !'.)  i.:'.i.::-l  ( incix  ate  £242.653)  ;  carbons,  (n) 
£882  (increase  £508),  (6)  tiU.oTi:  (mcrease  £2,240)  :  glow  lamps,  (a) 
£11.476  (mcrease  £808),  (6)  £192,258  (increase  £35.23.5) ;  arc  lamps  and 
searchlights,  (a)  £187  (decrease  £2,497).  (6)  £9.636  (increase  £126)  ;  parts 
of  .arc  lamps  and  searchlights  (other  than  <-nrbr,-e\.  („)  £773  (decrease 
£678),  (6)  ,£22,488  (increase  £368)  ;  prim:ii-  ■  I  ^  i.lary  batteries,  («) 
£17.516  (decrease  £2,4.50),  (6)  £264,385  ii!i.  :  1  'iiN337):  meters  and 
measuring  implement^,  (a)  El  5.011  (incrta,i  t-'.ll.^),  (6)  £209,663  (in- 
crease £57.113) :  tr  ;■!-!. in-  I-.  1..)  £5,688  (decrease  £7.044).  (fc)  £105,857 
(mcrease  £31,412);  >«  ,t.  hi:,. nd-.  (^<)  £1,675 (decrease  £2,636),  (6)  £56,483 
(decrease  £2,628)  :  ek-ctrjcal  goods  and  apparatus  mienumerated.  (n) 
£48,933  (decrease  £3,067),  (6)  £727,522  (increase  £13,7.50).  Total  of  elec- 
trical goods  and  apparatus,  other  than  machinerv  and  iminsulated  wire, 
(.1)  £237,795  (d-ci^M^e  £20.997).  (b)  £4.107.232  (increase  £938..590). 


lllllllllllllllllllilllllllllIIIII!lllllllll!!llllll!lllllinilIlllllllllII!llllllllllllllllllllillllll!llllillllllll>llll!!l!IIIIIIIDIIII 

TENDERS    INVITED. 


Turbo-Generator,  Boiler  House  Plant,  Switchgear,  Transformers  and 
Cables. 

Bedford  Corporation  is  aljout  to  carry  out  extensions  at  the 
plecfrjcity  works,  comprising  buildings,  boiler-house  plant, 
turbo-generator  plant,  steam  and  water  auxiliaries,  h.t.  and 
c.h.t.  switchgear.  tran.sform!'rs  and  cables.  In  ccnisequence  of 
the  present  conditions  and  the  urgency  with  which  the  works 
luiisl  bt-  executed  no  detailed  spccitieutiou  will  be  issued,  but 
British  manufacturers  in  a  position  to  contract  for  any  part  of 
the  works  may  obtain  particulars  by  writing  to  the  borough 
piectrical  engineer,  Mr.  R.  W.  L.  Phillips,  A.M.I.E.E.  See  aho 
an  adrerlisenienl. 

Automatic  Telephone  Exchange. 

Till'  High  Coinmissionor  for  the  Union  of  South  .Africa  invites 
tenders  for  the  supply  and  insl.allation  of  an  .Aulom.atie  Tele- 
phone Exchange  iit  the  J'osI  Office,  Pieterinaritzburg,  Nat.il 
Province.  Cojiies  of  s|)ecifica1ion  and  conditions  of  contract 
may  be  obtained  .it  the  oflfices  of  the  High  Commissioner,  32. 
Victorin-streel,  Westminster,  S.W.,  where  teirdeis  must  be 
lodged  by  noon  March  8.     Sw  ndvPrlis'm'^iiL 

Steel  Air  Ducts. 

Ma.nciie.ster  Corporation  want  tenders  by  10  .a. m.  Jan.  22 
for  supply  and  erection  of  Steel  Air-ducts  for  turbo-alternator 
at  Bloom-street  station.  Specification,  &c.,  from  Mi'.  F.  E, 
Hughes,  Iowa  Hall,  Manchester. 


Turbo-Alternators,  Dynamos,  Switchboards,  Motors,  &c. 

Tenders  arc  invited  for  the  sup]ily  ;uk1  delivery,  f.o.b.,  and 
complete  erection  of  One  Steam  Turbo-altcmator  (of  7,500  k.  v.a. ) 
and  Condensnig  Plant,  at  the  City  of  Melbourne  electricity 
works.  Tender  forms  from  Messrs.  Mcllwraith,  McEachani  & 
Co.  Ppv.  (Ltd.).  Agents  for  the  City  Council,  Billiter-square- 
buildmgs,  London,  E.C. ;  tenders  to  Chairman,  Electric  Supply 
Committee,  Town  Hall,  Melbom-ne,  by  noon  March  5. 

The  Australian  Co.mmomwealth  Xavy  Department,  Mel- 
bourne (Victoria),  reciuire  tenders  by  noon  Jan.  31  for  supply 
of  Djniamos,  Switchboards,  Jlotors,  Balancers  and  Control  Gear 
for  Flinders  Naval  Base.  Specifications  from  Director  of  Navy 
Contracts,  Melbourne,  and  the  Naval  Staff  Offices,  Brisbane, 
Sydney,  Birkenhead  (S.  Au.stralia),  Fremantle  and  Hobart. 
Meters,  M.  D.  Indicators,  &c. 

Sydney  (N.S.W.)  Council  require  tenders  by  3  p.m.  Feb.  19 
for  supply  of  meters,  m.d.  intlicators  and  feeder  regulators. 
Specifications  from  Electric  Lighting  Dept.,  Town  Hall,  Sydney. 

Public  Lighting. 

Banbridoe  Urban  Council  want  tenders  by  7.30  p.m.  Feb.  3 
for  Pulilio  Lighting  (gas  or  electric). 

Electric  Light  Wire. 

The  Victorian  Railway  Commissioners,  Melbourne,  reepiire 
tenders  by  11  a.m.,  Feb.  7,  for  supply  of  v.  r.  Electric  Light 
Wire  (p.  "d.  i  per  cent.).  Particulars  from  the  Contractors' 
Room,  Railway  Commissioners'  Offices,  Spenccr-st.,  Melbourne. 
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Electrically  Controlled  Clocks. 

The  Deputy  Postmaster-General,  Sydney,  will  receive  tenders 
until  Jan.  22  for  supply  and  installation  at  Xewtown  (X.S.^^■.) 
Post  Office  of  9  Electrically-Controlled  Clocks  (Schedule  599 
X.S.W.),  for  the  ArsTBALiAN  Commonwealth  Postmaster- 
General's  Department.  8peeiiications,  &c.,  from  the  Deputy 
Postmaster-General. 
Electric  Cranes. 

Tenders  are  required  until  Feb.  12  for  the  supply  of  six  4-ton 
Electric  Travelling  Portal  Jib  Cranes  for  Durban  Harbour. 
Specifications  from  Secretary  to  Tender  Board,  S.  African  Rail- 
ways Headquarter's  Offices,  Johannesburg,  or  from  the  High 
Commissioner  for  South  Africa,  32,  Victoria-street,  London, 
S.W.,  at  which  addresses  tenders  will  be  received. 
Electrical  and  General  Stores. 

Middlesbrough  Corporation  require  tenders  by  first  post 
Feb.  1  for  12  months'  supply  of  Electric  Liunps,  Rubber  Goods 
and   General   Stores.     Specification,    &c.,   from    the   Borough 
Engineer. 
Tramway  Stores. 

Halifax  tramways  deijartment  recjuire  tenders  by  Feb.  12 
for  12  months'  sup])Iy  of  lighting  Fittings,  Insulating  Materials, 
v.r.  Cable,  Copper  and  Phosphor- Bronze  Wire,  Brake  Blocks, 
Trolley  and  Overhead  Line  Materials,  Castings,  Oils,  &c. 

JLvxcHESTER  Tramwajs  Department  require '  tenders  by 
Feb.  12  for  12  months'  supply  of  Stores  and  Materials.  Forms 
of  tender,  &c.,  from  the  Engineer. 

Yarmouth  Council  want  tenders  by  noon  Feb.  6  for  supply 
of  various  Stores  to  the  Tramway  Department.  Forms  of 
tenfler,  &c..  from  the  Manascr. 


TENDERS  RECEIVED  AND  ACCEPTED 


Aylesbury.— Tl-.o  Town  ('(unuil  1ms  ;i(cc|jt(d  tlic  tender  of  tl.o 
BoM-ring  Petroleum  Co.  for  paraffin  oil,  and  that  of  the  Vncuum  Oil 
Co.  for  lubricating  oil. 

Stretfokd. — The  Urban  Council  has  accepted  the  tender  of 
Veritys  Ltd.  (at  £84)  for  a  15  b.h.p.  electric  motor. 

Glasgow.— The  Corporation  have  accepted  the  tenders  of  the 
British  Westinghouse  Co.  for  a  turbo-alternator  £20,500,  and 
Min'lees- Watson  condensing  plant  £8,945. 

Bradford. — The  Corporation  have  accepted  the  tenders  of  the 
British  Elec.  Engineering  Co.  for  supply  of  three  (iOO  k.\.a.  trans- 
formers. 

Leigh. — The  Council  have  accepted  the  tender  of  Biuco  Pccbks 
&  Co.  for  supply  of  250  kw.  La  Cour  motor  converter,  £1,225. 

Southend-on-Sea. — The  Council  has  placed  orders  for  the  fol- 
lowing : — 

Jolm  Brown  &  Co.,  tyres,  £373  ;  P.  R.  Jackson  &  Co..  armature  coil.s, 
&c..  £303  :  S.  Stone  &'Oo.,  bar  steel,  iron,  &c.,  £190  ;  Hider  Dempster. 
sprinas,  white  metal,  &c.,  £219 ;  British  Thomson-Houston  Co.,  field 
coils  £l(j2,  gear  cases,  &c.,  £(>8. 

Chamberlain  &  Hookham,  contractors  for  meters,  lia\t*  given  notice  of 
intention  to  terminate  their  contract  on  Jan.  21.  and  quoted  amended 
terms  for  tlio  contmued  supply  of  meters.  Mr.  Birkctt  has  been  directed 
to  report  thei-eon. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTg. 

Halifax.- ~'l he  gross  ca))ital  expenditure  of  the  tramways  depart- 
ment at  March  31  was  £421,890  (increase  £1,605),  of  which  £142,140 
has  been  rt  deemed. 

Revenue  was  £113,ti02  (eompand  with  £113,170  in  previous  year), 
working  expenses  were  £72,246  (£73.504),  interest  required  £9.832 
(£10,424),  and  sinking  fund  £12,409  (£12,106),  leaving  net  profit  £19,0.55 
(£16,211).  Total  revenue  per  ear  mile  was  12-41d.  (11-tJOd.)  and  work- 
ing expenscB  (inchidiiig  pcjwcr)  were  7!10d.  (7"57d.).  Pafisenger.';  carried 
w<r-  2I,02I,0(J3  (20,707,071)  and  ear  miles  run  2, 19.'), 980  (2,330,101). 

Huddersfleld.  -The  accounts  of  the  tramways  department  fur  I  he 
year  ended  .March  31  show  gross  capital  expenditure  £477,919,  and 
total  Binking  fund  £170,472. 

Kovcnue  was  £143,210,  working  expenses  were  £79,981,  and  net  profit 
oft<.T  providing  for  capital  charces  and  £4,451  for  war  service  allowances, 
was  £28,3.52.  Averaj.^?  total  n-venue  ])er  car-mile  was  12-30d.,  and  work- 
ing exjKnHCK  werc  .5-79d.  plus  I  ^Od.  for  power.  Pa.ssengers  carried  were 
26.94MI2,  nndcar-mileg  run  2,792,96<l,  exclusive  of  non-revenue  running 
un.lr.,.,1  iriKk-i. 

Southport.  The  uecountH  of  the  traraways  department  for  the 
Inul  iinancial  year  hHow  u  net  profit  of  £909  after  meeting  all  charges. 

Total  rirveiiiie  was  120,405  (ugaiuht  £20,420  in  previous  year).  Ijut  Ihi- 
Irani'  rccciplH  created  a  r-cord  iiml  aniounlcd  to  £20,005.  all)ii]iif;)i 
12,211  car-niili'M  Ii.ih  were  run.  Last  year's  trallic  receipts  wcie  £19,97U. 
liiilii'  liii^  wnr  I'lliiwunccs  (£1,051),  working  ex|)enHL'.s  were  ri'<luced  from 
il2,S13  to  £11,56.5,  and  groxH  profit  was  £7,788  (increaso  £478.)  Car 
Miili-^  run  wiTo  463,136  (coiniwred  with  465.680),  iind  imBucngerK  carried 
w.;n>  l,H70,5»4  (n^-ainBl  4,772,478).  Up  to  tlio  euil  f)f  the  year  14  women 
<  'iiidu'tofK  li'id  Ix'  ■«  einployei',  and  nix  of  them  had  been  pcrNiillcd  In 
l-nrn  drivini(,  but  no  hir  im  worunii  drivi T  Ims  heeii  allowc'l  to  uMderUike 
public  driving. 

NEW   COMPANIES,  &C. 

CLEMENT  CABTINO  METAI,  CO.  ILTD.)  ( I  l.5.7r..t.)- I'rivat<  company. 
}:i-j  .Inn  12.  in;  ilnl  11  000  in  11  kIhifi'm,  tu  corry  on  the  biiHineHB  nf 
irinnudi-lunr^  iiii'l  luuii'l'r-  of  co|;|ii'r,  cop]K)r  alloy.  I)ra»»<,  gunniiital, 
nif!k' I,  Hix-lliT,  |i  lid,  iron.  Bteol,  and  olht  r  m' lal  caHlirgB  and  gondH, 
mnn«fBc'tur<-p>  of  nianHaneB*  bronw  Ingotn,  Ao.  Beg.  olTlcf  :  14,  Now- 
Blr^l.  HimninKhnm. 

PREUPARTS  (LTD.)  (115.7(7)  I'rivain  company.  Rig,  Jan.  11. 
.  ii;mIiiI  trt.lHKi  III  tl  Blmni".  lo  Ink"-  over  Ih"  huBini-BH  of  an  eli'clricBl  and 
iie'iliiiiiiinl  ftpiilinni"  innniilnelunT.  mIumM  ninlal  worker, Btani|)«r.  piercer, 
\r.,  rnrrieil  on  by  Henry  JubIub  I'.ik  at  Darwin  workB.  KirniiiiKham,  n» 

l'cfB«partB."  Kimtilir-elorMan-  Ivlwin  H.  Alldrldge,  lleniy  .IiibIub  Kek 
and  Allrrd  ('.  l/'<'.      l',ig    olRc  ;   K,  .Snlcp  .tft^l,  IliniiinKhani. 


RIDOUT  &  KATCLIFF  (LTD.)  (145,740.)— Private  company.  Reg. 
Jan.  10  with  a  ca[ital  of  £2,000  in  £1  shares,  to  take  over  the  business  of 
an  electrical  contractor  formerly  carried  on  by  G.  F.  Ratcliff,  and  the 
business  of  an  electrical  engineer  carried  on  by  L.  Ridout.  l''irst  directors 
arc  to  be  appointed  by  I,.  Ridout  and  G.  F.  Ratcliff.  Solicitors ; 
Turner  &  Co.,  89.  Chanc't  rv-lane.  W.C.  Reg.  office  :  42,  Upper  Baker- 
stivct,  \V. 

SCOTTISH  TUBE  CO.  (SOUTH  AFRICA)  (LTD.)  (9,729.)— Reg.  in 
Edinburgh  on  Dec.  27,  capital  £20,000  in  £1  s)>ares,  to  take  over  the 
business  of  dealers  in  tubes  and  fittings  carried  on  in  the  Transvaal 
Pro\uiee  of  South  Africa  by  the  Scottish  Tube  Co.  Reg.  olfice,  34, 
Ri>hcrlsun.stn-<'t.  Glasgciw. 

WILLIAM  TAYLOR  (ELECTRIC  LAMP)  CO.  (LTD.)  (145,750.)— Reg. 
Jan.  1 1,  capital  l.iUll  in  £1  .sluui's,  to  carry  on  tho  business  indicated  by 
the  title.  I'rivate  company.  \\'.  Taylor  is  tho  fii-st  purmoneut  director. 
Reg.  office,  8,  India-street.  E.G. 


CITY  NOTES. 


HBMORANDA  (.Ian.  17).— Bank  rate  6  per  cent,  (since  July  13,  1916), 
Consols,  5:!;:.  stocks  and  Shares  Ticket  Days.  Jan.  25  and  Feb.  8. 
Pay  Days  .l;ui.  26  and  I'vh.  9.      Price  of  Silver,  36Jd. 

EDMUNDSONS'  ELECTRICITY  CORPN.  (LTD.)— Tli"  diixcloi-s  hav" 
d-cided  to  withhold  payment  (if  tin'  six  niuiiths'  dividend  on  the  eunm 
lative  ]ir..'foii-nci'  sliaivs  payable  ,lan.  15  until  the  accounts  for  tho 
financial  year  ending  March  .'II  ait-  pivpan'd. 

IMPERIAL  TRAMWAYS  CO.  (LTD.)— Mr.  Siinuicl  VVIiile  has  Ih-i  n 
olecli  d  iliiiinniin  ipf  lliis  idiiipany.  Sir  G.  Stanley  White  has  Ihh'u 
eleclcd  ii  din-clor.  and  Mr.  W.  (J.  Verdon  Smith  (siu'l-eiaiy  of  the  (vimpany 
(■ir  till)  paut  15yeai's)  hiv.s  lieeii  ainioinled  managing  din  dor.  Mr.  1'.  11. 
Withers  iK'comes  seen'Inry. 

RIO  DE  JANEIRO  TRAMWAY,  LIGHT  &  POWER  CO.,  (LTD.)  —A 
iHiiirhrly  iIivhI.'ihI  ..f  I  |  i"  i  I'i't.  lui-  I..-,.,,  dcrlnn'd. 

SAO  PAULO  TRAMWAY  LIQHT  &  POWER  CO.  (LTD.)— .\  dividend  of 
2Apii  r'Ml.liasliMnd.Tlap-.G.,,  I  !,.■  .nnuiion  si  uck. 

YORKSHIRE  (WEST  RIDING)  ELECTRIC  TRAMWAYS  00.  (LTD.)— After 
ni'i-lMig  nil  i-\pciisis,  llie  ml  iiii  imic  fur  llic  year  1916  was  £26.188. 
Adding  £15.1145  brought  forward  the  available  baluneii  is  £41.233.  A 
dividend  of  6  per  cent,  per  ami  wm  (Ichh  lax)  on  the  eumiilativo  pn'fen'uee 
hhar-'H  has  been  paid.  £12,525  placed  to  ii-serve  and  £17,9.52  canied  fur- 
ward  The  niiinlx'r  of  paBB<'n(j<'rs  carried  during  I  he  vearwas  12.SHS,274. 
and  the  ear  iiiilcH  run  1,76S.(M)7.  agaiiisl  11.602.483  and  1.763.702  iv. 
BiKietivelv  in  1915.  It  M  pniposod  that  Ihe  pixjeivnw  dividend  iinvarH 
Hhall  1b<  fund"il  and  trauBferii'd  lo  a  Hiqiarale  n'giHli>r,  so  as  to  lie  capable 
of  iH'ing  Ininsfirri'd  and  deall  wilh  as  a  funded  dividend,  apart  from  the 
HJian'B  llii'in»''|vi'9. 
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:Nro  TE  s 


The  Development  of  the  Power  Load. 

The  writer  of  "  Electricity  Supj)  y  Memoranda  "  in  tlie 
"  Gas  Journal  "  observes  that  we  had  a  rare  good  opportunity, 
in  commenting  on  the  above,  of  '"  slating  "  those  electricity 
concerns,  which,  through  prior  negligence,  entered  into  the  war 
period  with  plants  demanding  several  pound.s  of  coal  per  kilo- 
watt-hour generated.  Will  such  concerns  kindly  note  that, 
for  the  hundredth  time,  we  "  slate  "  them  ?  The  Memo- 
randist  states  that  our  thoughts  were  on  the  sinners  outside 
the  bounds  of  the  electricity  industry,  and  not  on  those  within 
it.  This  we  most  emphatically  deny.  Our  thoughts  were  on 
all  the  sinners,  including  tliose  in  the  gas  industry,  who  think 
tliey  have  the  right  to  use  extravagantly  every  ton  of  coal  they 
jHirchase,  and  to  destroy  everything  in  the  coal  except  its 
calorific  value.  It  is  unnecessary  (and  such  being  the  case,  we 
suppose  we  must  again  miss  a  "  rare  good  opportunity  ")  to 
remind  our  esteemed  contemporary  that  for  many  ^  ears  the 
gas  engineers  of  the  country  destroyed  most  thmgs  that  were 
worth  anything  in  tlie  coal,  and  .that  they  also  used  coal 
extrav{i;.antly.  Nor  need  we  remind  our  contemporary  that 
after  experience;  extending  over  a  century  there  is  still  much  to 
be  done  concerning  the  recovery  of  the  valuable  by-products, 
and  the  utilisation  of  the  calorific  value  of  the  fuel.  Now  that 
the  gas  engine  is  outclassed  by  the  electric  motor  our  friends 
arc  turning  tJieir  attention  to  the  by-])roducts.  We  sincerely 
hope  tliat  in  this  direction  at  least  the  limits  of  tlie  gas  industry 
will  be  ex|)aiide(l,  tlie  more  so  since  their  disappointment  in 
(•(itineclioii  witli  tlie  decay  of  tlicir  ixiwcr  load  seems  to  have 
niiulc  Oicni  in-iliihlr. 


electric  railways  being  coated  with  ice.  If  the  running  of  the 
trains  had  been  continuous  no  difficulty  would  have  resulted, 
but  owing  to  the  cessation  of  the  service  during  the  usual  night 
interval  the  ice  formed  sufficiently  to  prevent  contact  with 
the  rail.  Consequently,  most  of  the  services  on  the  Metro- 
politan and  District  system,  and  on  the  London  &  South- 
western Co.'s  system,  were  unworkable  for  some  time.  In  due 
course  the  temperature  rose  and  the  services  were  resumed. 
This  sort  of  thing  does  not  occur  very  frequently,  and  perhaps 
there  may  not  be  a  similar  occurrence  for  many  years.  At 
the  same  time,  it  draws  attention  to  a  distinct  weakness  of 
the  over-running  third  rail,  and,  considering  the  extreme 
inconvenience  and  loss  of  money  resulting  from  a  dislocation 
of  this  sort,  it  is  a  question  whether  the  railways  would  not 
have  been  well  advised  to  have  adopted  some  form  of  under 
running  or  side-running  rail.  The  latter  type  is  in  use  on  a 
section  of  the  Lancashire  &  Yorkshire  Railway,  though  for  a 
different  reason,  and  appears  to  have  given  satisfaction.  The 
objection,  of  course,  is  that  the  cost  is  somewhat  higher.  In 
this  instance,  at  least,  the  overhead  conductor  has  shown  to 
advantage,  though  such  would  not  necessarily  be  the  case 
under  all  conditions. 


Third  Rail  Difficulties  in  Winter. 

TlinKK  was  ail   iiiuisual  (ircurrcncc;  last  Monday  when  the 
■sl<'et  and  Irosi  P'sulted  in  tlir  third  rail  of  tlie  London  suburban 


Rating  Lamps  in  Lumens. 

DuRisK  recent  years  the  view  has  frequently  been  advanced 
that  the  best  method  of  rating  illuminants  is  in  terms  of  the 
total  flux  of  light  in  lumens.  The  lumen,  originally  proposed 
as  a  unit  of  flux  by  Prof.  A.  Blondel,  of  Paris,  has  been 
widely  used  in  the  United  States,  and  the  lamp  makers  in  that 
country  have  now  determined  that  lamps  shall  in  future  be 
rated  in  terms  of  lumens.  This  decision  has  also  been  en- 
dorsed by  the  American  Illuminating  Engineering  Society. 
The  question  was  discussed  at  the  last  meeting  of  the  Illu- 
minating Engineering  Society  in  this  country  on  January  16th, 
when  Prof.  J.  T.  Morris  and  Mr.  F.  W.  Wili cox  pointed  out 
the  very  marked  variations  in  di.stribution  of  light  from 
modern  illuminants.  By  the  u.se  of  suitable  reflectors  one  can 
now  modify  the  distribution  within  wide  limits,  and  a  state 
nient  of  candle-power  in  any  one  direction  is  misleading,  and 
has  long  been  recognised  as  unsatisfactory.  Tliere  is,  in  fact, 
general  agreement  that  such  .sources  should  be  rated  on  this 
total  light  output,  either  in  mean  spherical  cand  e-])ower  or 
in  lumens. 


IfuoM  the  purely  scientific  standpoint,  tlierc  is  little  doubt 
that  tlie  latter  basis  is  preferable.  The  mean  spherical  candle- 
power  is  an  imag  nary  quantity,  somewhat  difficult  to  con- 
ceive, and,  in  the  case  of  sources  which  depart  widely  from 
tlie  ideal  '  jioint  source,"  of  doubtful  significance.  "  Candle- 
power,"  however,  is  so  deep  rooted  as  a  concejJtion  in  this 
country  tliat  it  is  naturally  difliciilt  to  make  a  change,  though 
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expert  opinion  has  been  steadily  moving  in  favour  of  the 
lumen  for  some  years.  The  annotincement  by  Mr.  Willcox 
that  the  leading  makers  of  incandescent  lamps  and  lighting 
appliances  in  th  s  country  have  also  decided  to  adopt  the 
lumen  rating,  therefore,  marks  a  courageous  departure.  At 
the  present  moment  it  may  be  poss  ble  to  make  changes  which 
would  hardly  have  been  practicable  before  the  war.  Two 
important  precautions  seem  necessary  :  (1)  To  publish  both 
candle-power  and  lumen  values  during  the  transition  period, 
and  (2)  to  prepare  literature  explaining  in  popular  terms  the 
new  method  of  rating.  We  note  that  the  Illuminating  En- 
gineering Society  is  taking  this  last  matter  in  hand,  and  no 
doubt  the  change  will  be  made  gradually,  so  that  the  conception 
of  flux  of  light  can  be  properly  understood  before  lumen  rating 
becomes  general.  The  proposed  departure  is  an  interesting 
step  which  is  surely  significant  of  the  changing  attitude  of 
manufacturers  towards  scientific  methods  .-ince  the  war  bes;an. 


Teachers  and  Organised  Labour. 

Of  late  a  good  deal  of  attention  has  been  directed  to  the 
conditions  under  which  the  ordinary  teacher  follows  his  employ- 
ment.    For  a  long  time  we  have  been  endeavouring  to  improve 
the  lot  of  the  technical  teacher  and  more  particularly  of  the 
engineering  teacher.     Although  the  salary  paid  to  the  latter 
is,  in  many  cases,  below  the  wage  paid  to  the  engineering 
artisan,  the  engineering  teacher  has  nevertheless  to  work  very 
long  hours  and  his  employers  have  seldom  the  same  breadth  of 
view  as  that  of  the  principals  of  a  large  engineering  works.     In 
addition  to  the  beggarly  wage,  engineering  teachers  are  gener- 
al y  unable  to  pick  uj)  any  outside  work  because  education 
oommitteos  put  obstacles  in  the  way.     For  exam])le,  one  of 
the  conditions  of  employment  under  an  enlightened  body  like 
the  London  County  Council  is  that  all  employees,  including 
teachers,  wlw  engage  in  outside  work  shall  hand  over  to  the 
Council  all  moneys  received.     But,  entirely  apart  from  tlie 
small  .stipend  and  the  impossibility  of  increasing  it,  the  tech- 
nical teacher  has  a  certa  n  position  to  keep  up.     There  is  no 
need  to  enlarge  on  these  subjects.     The  sorry  position  of  the 
technical  teacher  in  thi.s  country  is.  to  some  extent,  due  to  the 
fact  that  the  Principals  of  our  schools  and  coDeges  are  not  loyal 
to  their  staffs.     In  order  to  keep  on  good  terms  with  his  Com- 
mittee and  to  make  the  latter  think  that  the  institution  under 
lii.i  charge  i.s  being  run  (on  the  whisky  money)  on  strictly 
bu.siness  lines,  the  Principal  is  apt  to  grind  all  he  can  out  of  liis 
.staff.     Anyone  who  has  been  connected  with  a  technical  in- 
stitution knows  how  true  this  is,  and  it  is  fairly  well  known  that 
when  Prinfipals  make  a  serious  effort  to  increase  salari'.'s  they 
are  generull_v  reprimanded  by  the  tradesmen  in  a  small  way  of 
l»u»ineHs  who  form  tlie  Education  Committee  in  most  of  our 
provincial  towns.     On  account  of  his  prestige  (which,  in  our 
opinion,  is  imaginary)  the  technical  teacher  Jias  a  little  siici(,'ty 
of  )iis  own  whicli  carries  nn  weight  with  anybody  who  is  any- 
body.    It  is  on  account  of  this  imuginury  prestige,  we  sup|)ose, 
that  niakes  it  iniposHibli-  for  tlie  technical  teacher  to  conihine 
with  the  "  ordinary  "  teacher.     We  notice  with  a  great  deal 
r»f  plea.siire  fliat  the  ordinary  teacher  proposes  to  throw  in  his 
hit  with  rirgnnisi'd  labour.     Altlumgh  on   many  subjects  we 
hold  very  differi-nl  vifw.s  to  those  h  Id  by  tlie  National  Union 
of  Teachers,  we  do  at  Icust  ri'cognise  that  but  for  tJiis  Union 
the  lot  of  the  ordinarj'  tea<-lu'r  would  be  intolerable  to  most 
men  and  women.     In  order  to  improve  the  position  of  tlio 
technical  Uiucher  we  urgr  thf  Trchnieal  Teachers'  AHHocifttion 
to  throw  in  it    lot  with  tlw  otliiT  asHocialions  and  with  organ- 
i.sed  labour.     To  Jiut  it  bliinlly  iin<ler  present  conditions  the 
teclinicul  U'ftclier  has  no  position  ;    ]\i-  need  not  fear,  tlierefore, 
that  by  amalgamating  with  anybody  his  poHitiun  will  be  worse 
than  it  is. 


High-Speed  Telegraphy.—The  report  of  the  committee 
appointed  by  the  Postmaster-General  to  consider  the  subject 
of  high-speed  telegraphy  has  just  been  issued,  and  an  abstract 
will  appear  in  our  next  issue. 

The  Railway  Clearing  House. — We  have  received  an 
interesting  pamphlet  issued  by  the  "  Railway  News  "  (price 
6d.),  dealing  with  Mr.  Gattie's  proposed  Goods  Clearing  House 
for  London,  the  pamphlet  being  entitled  "  Some  Railway 
Myths  and  Fallacies."  The  pamphlet  deals  with  such  subjects 
as  "  Mobility  Versus  Users  of  Railway  Wagons,"  the  various 
classes  of  traffic  that  have  to  be  handled,  the  traffic  which  is 
suitable  for  Mr.  Gattie's  scheme  and  traffic  which  is  not  suitable. 
Various  adverse  conclusions  are  reached.  We  do  not  doubt 
that  Mr.  Gattie  will  in  due  course  provide  a  suitable  reply. 

Lighting  Economies  in  Paris. — Londoners  have  by  now 
become  familiar  with  lighting  restrictions  and  the  advice  not 
to  waste  electricity  widely  advertised  on  hoardings.  They 
have  not,  however,  yet  had  to  suffer  the  restrictions  now  being 
imjjosed  in  Paris.  According  to  the  "  Yorkshire  Post,"  the 
stopping  of  electric  elevators  and  the  rationing  of  light  in 
apartments  are  now  under  consideration  in  that  city. 

Public  School  Reform. — A  report  has  been  issued  of  the 
proceedings  at  the  reception  of  a  deputation  by  a.  committee 
of  the  headmasters  of  the  public  schools  held  in  London  on 
July  6th  of  last  year.  Besides  giving  an  account  of  the  pro- 
ceedings, there  are  several  pages  devoted  to  replies  received 
from  parents  dealing  with  the  question  of  reform.  The 
number  of  replies  received  was  536,  of  which  512  were  in 
favour  and  12  again.st  and  12  neutral.  The  extracts  afford 
very  interesting  reading  and  form  a  damning  indictment  of  the 
education  given  Ln  our  chief  public  schools  at  the  present  day. 
It  might  be  thought  that  the  remainder  of  Europe  was  of  no 
interest  to  us. 

The  "  Growth  "  of  Iron. — In  the  course  of  a  recent  address 
before  the  South  Staffordshire  Iron  and  Steel  Institute,  Prof. 
H.  C.  H.  Carpenter  gave  some  interesting  examples  of  the 
growth  of  cast-iron.  A  cast-iron  steam  turbine  case  has  been 
known  to  grow  7  per  cent.,  which  naturally  had  a  most  pre- 
judicial effect  on  its  efficiency  ;  and  other  troubles,  such  as  the 
seizing  of  jjiston  heads  have  been  attributed  to  the  same  cause. 
The  phenomena  of  growth  appears  to  be  due  to  the  action  of 
silicon,  present  as  siUcide,  at  the  same  time  as  free  graphite. 
When  iron  containing  these  ingredients  is  heated,  oxidising 
gases  penetrate  into  and  gradually  attack  the  metal  chemic- 
ally, causing  it  to  swell.  For  many  purposes  such  as  for  steam 
valves  and  turbines,  it  is,  tlierefore,  desirable  to  avoid  the  use 
of  cast-iron,  cast-steel  being  now  substituted. 
'  Steel  for  Electrical  Transmission  In  a  recent  Paper,  read 
ut  a  joint  meeting  of  tlie  American  Institute  of  Electrical 
Engineers  and  tlie  Association  of  Iron  and  Steel  Engineers, 
Mr.  II.  B.  Dwight  emphasises  the  utility  of  steel  cables  for 
tran.smission  purposes  on  branch  lines,  especially  in  cases 
where  the  size  of  copper  strictly  required  to  meet  the  load 
would  be  too  small  for  use  in  practice.  For  alternating 
currents  tlu^  resistance  of  a  .steel  cable  is  considerably  greater 
tlian  for  direct-current,  owing  to  the  skin  effect.  In  copper 
or  aluminium  conductors  the  latter  is  negligible,  increasing  the 
resistance  by  at  most  1  to  2  |)er  cent.,  but  at  high  frequencies 
the  ap|)areiit  resistance  of  steel  conductors  may  be  increased 
by  lot)  per  cent,  or  more.  The  los.ses  may  be  ke|>t  within 
moderate  limits  by  using  line  strands  to  act  as  laiuinat  ions,  and 
by  winding  the  spirals  of  iilliTnate  layers  of  wire  in  reverse 
directions 

An  Electrically-Heated  Mine  Ambulance.    The  "  Colliery 

fJiiiirdian"  gives  :iti  .•ircdiiiil  ut  :i  usrtiii  form  (if  anibulanci^ 
being  introdiiccil  in  (Uie  ni  I  lie  mines  of  t  lie  Unii^n  Pacific  dial 
Co.,  at  Wynniing.  Koniiiily  it  was  usual,  when  an  aecidnit 
occurred  in  the  mine,  U>  \t\mr  the  injured  man  on  a  stretciier, 
transjxtrting  him  to  the  surface  in  a  mine  car.  As  the  distance 
to  bo  travelled  might  be  from  three  to  four  miles  and  against 
t  he  high  vehicity  intake  current  of  air,  the  injured  men  often 
bccainr'  cliiiicd  and  this  retarded  recovery.  The  (lillicujly 
has  now  been  overcome  by  the  use  of  a  s])ecially-dcsigned 
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-ambulance,  whicl-  is  electrically-lieated  aud  lighted,  and  is 
equipped  with  a  cot  suspended  on  springs  to  obviate  any 
jarring.  The  ar.'bulance  can  accommodate  both  the  patient 
and  an  attendant,  and  is  equipped  with  receptacles  on  either 
side  in  which  first-aid  supplies,  hot-water  bottles,  blankets,  <fcc., 
can  be  st(  red. 

Electrc' -Metallurgy  of  Steel. — Reference  has  recently  been 
made  to  tiie  growing  use  of  electric  furnaces  for  steel  production. 
Accordin-^  to  a  Paper  by  Mr.  J.  Gray  in  the  "  Canadian  Mining 
Journal,  "j  the  electric  furnace  provides  exactly  the  instrument 
required  to  free  the  steel  from  objectionable  ingredients  such  as 
oxygen  and  sulphur.  The  passage  of  the  electric  current, 
unlike  the  flame,  can  in  no  way  add  oxygen  to  the  material, 
but  the  iron  ore  introduced  into  the  furnace  supplies  just  the 
oxygen  required  to  burn  out  the  undesired  elements,  which  pass 
out  as  gases.  The  electric  furnace  is  thus  not  only  a  non- 
oxidising,  but  a  reducing  element,  and  furnishes  a  very  high 
quality  of  steel.  It  seems  probable  that  in  course  of  time  its  use 
will  become  general. 


OBITUARY. 


'f  C'apt.  Walter 


W.  T.  Le  Feuvee. — We  regret  to  record  f  lir 
T.  Le  Feuvre,  R.E.,  borough  electrical  engiiM    i 

Tlie  death  took  place  at  Baugor  Hospital  on  th'  si  \i  m-t.,  as  the  result 
of  pneumouia.  D^'ceased,  who  was  in  his  -i.Srd  year,  had  been  acting  as 
an  instructor  at  a  depot  in  Wales  and  he  had  seen  a  good  deal  of  military 
service  both  before  and  during  the  war.  having  been  for  nine  years  in  the 
Queen's  Westminsters  and  subsequently  he  took  a  commis.'^iou  in  the 
Home  Counties  Royal  Engineers  at  St.  Leonards.  Capt.  Le  Feuvre 
joined  H.M.  Forces  soon  after  the  outbreak  of  war  and  he  went  to  the 
Front  in  June,  1915,  but  h?  returned  inSeptember.  He  had  been  resident 
electrical  engineer  at  Bexhill  from  the  establishment  of  the  municipal 
electricity  department  in  1900. 

PERSONAL. 


Mr.  John  H.  Bunting,  who  has  been  joint  m  anager  of  Bruce 
Peebles  &  Co.  (Ltd.)  for  the  last  four  years,  has  been  appointed 
general  manager  of  the  company,  and  INIr.  S.  E.  Bastow,  who  has 
been  joint  manager  with  Mr.  Bunting  for  the  same  period,  has 
accepted  the  position  of  chief  engineer  to  British  Dyes  (Ltd.).  His 
headquarters  will  be  at  Huddersfield. 

Mr.  J.  B.  Hamilton  commercial  manager  for  Leeds  Corporation, 
has  been  released  in  order  to  take  up  the  post  of  Director  of  Trades 
Regulations  in  the  department  of  the  Admiralty  which  is  being 
formed  by  Mr.  Lynden  Macas.sey,  K.C.,  for  organising  labour  in 
shipbuilding  and  repair  yards  and  marine  boiler  and  engine  works. 

Bradford  Corporation  has  been  asked  by  the  Government,  and 
has  agreed,  to  lend  the  sernces  of  its  tramwa}-s  general  manager 
(Mr.  C.  J.  Spencer)  for  some  special  work. 

Mr.  Chas.  Haswell,  Sherbrooke-chambers,  8,  Norfolk-row,  Sheffield, 
has  been  appointed  the  agent  of  Messrs,  Crompton  &  Co.  (Ltd.)  for 
Sheffield  and  the  surrounding  district. 

Mr.  F.  A.  B.  Lord,  senior  partner  in  W.  F.  Dennis  &  Co.,  is  to  be 
nominated  for  a  vacancy  in  the  Common  Council  of  the  City  of 
London. 

The  New  Peers. — The  following  titles  have  been  taken  by  recently 
created  peers : — 

Mr.  Stuart  Wortley. — Baron  Stuart  of  Wortley  of  the  City  of  Sheffield. 

Sir  WiUiam  Max  Aitkcn. — Baron  Beaverbrook  of  Beaverbrook,  New 
Brunswick,  and  of  Cherklcy,  Surrey. 

Mr.  J.  A.  Pease. — Baron  Gainford  of  Headlam,  Durham. 

Roll  of  Honour. — We  have  received  lists  of  22  members  of  the 
staff  of  Carlisle  munieijial  electricity  department  who  are  serving 
with  H.M.  p\irces,  and  24  serving  in  the  \'ohinteers. 

The  former  include  Compy.  Sergt.-Maj.  H.  P.  Baynham,  R.M.  (station 
supt.),  and  Bomb.  J.  H.  Hay,  R.F.A.  (chief  clerk),"while  the  latter  com- 
prise Capt.  F.  W.  Purse  (city  electrical  engineer),  CJorp.  J.  H.  Thompson 
(chief  assistant),  L-Sergt.  P.  Wardle  (mains  supt.),  L.-Corp.  R.  M.  Max- 
well (chief  clerk),  Pte.  C.  C.  Fairweather,  Ptc.  M.  Cubby  and  Pte.  R. 
Wright  (charge  engineers).  We  congratul.ite  the  staff  on  their  patriotism 
and  wo  regret  that  we  are  unable  to  publish  the  full  list. 

War  Honours.— Mr.  A.  H.  Adam.soii  (tornierly  sub-station  at- 
li  lulant  in  the  I'ojilar  electricity  department)  has  been  awarded  the 
Military  CcjJd  Medal  for  the  part  he  took  in  destroying  a  Zeppelin  on 
.March  31  last. 

APPOINTMENTS  VACANT. 


An  engineer  is  wanted  by  a  Midland  firm,  to  design  a  complete  line 
of  d.c.  motors  up  to  50  H.p.     See  advertisement. 

An  electrician  is  wanted  for  a  private  house.  Applications  to 
Mrs.  Pitt,  Pett  Place,  Charing,  Kent.     See  advertisement. 

A  large  electric  power  company  in  the  Midlands  advertises  for  a 
meter  and  instrument  tester. 

A  temporary  charge  engineer  is  wanted  for  the  Borough  of  South- 
wark  electricity  department.  Salary  £3,  rising  to  £3.10s.,  with 
bonus.  Applications  to  Mr.  D.  M.  Kinghorn,  Electricity  Works, 
Penrose-street,  Walworth,  London,  S.E.     <See  advertiseinent. 

A  firm  of  consulting  engineers  require  an  assistant  electrical 
engineer  to  undertake  the  lay-out  of  electrical  power  stations,  &c. 
See  also  an  advertisement. 

A  lecturer  on  chemistry  is  required  for  the  South  African  School 
of  Mines  and  Technology,  Johannesburg.  Salary  £450,  rising  to 
£600.  Applications  to  Mes.srs.  Chalmers,  Guthrie  &  Co.  (Ltd.),  9, 
Idol-lane,  E.C. 

INSTITDTIONS  AND  SOCIETIES. 


The  Royal  Society. — At  the  meeting  held  yesterday  the  following 
Papers,  among  others,  were  read  :  "  S})ectroscopic  Observations  on 
tlie  Active  Modification  of  Nitrogen  (V.),"  by  the  Hon.  R.  J.  Strutt, 
F.R.S..  and  "  Magnetic  Induction  and  its  Reversal  in  Spherical  Iron 
Shells."  by  Prof.  J.  W.  Nichulsoii  and  Prof.  E.  Wilson. 

Metropolitan  Association  of  Electric  Tramways  Managers. — A 
meeting  of  the  members  of  this  Association  was  held  at  the  Mimicipal 
and  County  Club,  Whitehall  Court,  Whitehall,  S.W.,  on  Friday,  the 
19th  inst.,  when  there  were  jjresent  :  Messrs.  Ullmann  (East  Ham), 
Chairman,  Hammond  (M.E.T.),  Vice-Chairman,  Bruce  (L.C.C.), 
Schofield  (Le,\-ton),  Harvey  (Ilford),  Slattery  (West  Ham),  Mason 
(South  Met.),  Mackirmon  (Loudon  United),  and  Goodyer  (Croj'don), 
lion.  sec.     Various  matters  of  interest  were  discussed. 


ARRANGEMENTS  FOR  THE  WEEK. 

FBIDAT,  Jan.  26tli  (to-day). 

Physic.il  SocrETY. 
5 p.m.  At  the  Imperial  College  of  Science,  Imperial  Institute-road, 
South  Kensington,  S.W.  Papers  on  "  A  Clock  of  Precision," 
by  Mr.  C.  0.  Bartrum.  B.Sc.  ;  and  "The  Effect  of  the  Water 
Vapour  in  the  Atmosphere  on  the  Propagation  of  Electro- 
magnetic Waves,"  by  Dr.  F.  Sehwers. 

N0RTH-E.4ST    CO-\ST    iNSTrTDTION    OF    ENGINEERS    AND    SHrPEDILDERS. 

7.30  p.m.     At  Bolbec  Hall,  Newcastle-on-Tyne.    General  Meeting. 
TUESDAY,  Jan.  30tii. 

Royal  Society  of  Arts. 
4.30 p.m.     At  .loh'i  street,  Adelphi,  W.O.  (Colonial  Section).    Paper 
on  ■'  Imperial  Industries  After  the  War,"  by  Mr.  0.  C.  Beale. 
Manchester  Local  Section,  Institution  of  Electrical  Engineers. 
7.30  p.m.     At  the  Engineers'  Club.  Manchester.     Paper  on  "Fuel 
Economv,"  by  Messrs.  .T.  T>.  Paton  and  .J.  Frith. 
THURSDAY,  Feh.^lst. 

Royal  In.stitution. 
3  p.  m.     At  Albemarle-street,  W.      Paper  on   "  The  Mechanism   of 
Chomical  Change,"  by  Prof.  F.  G.  Donnan,  F.R.S. 
FRIDAY,  Feb.  2nd. 

Royal  Institution. 
.5.30  p.m.     At  Albemarle -street,  W.     Discourse  on  "The  Supply  •f 
Gaseous  Enertry,"  by  Dr.  0.  Caqienter. 


A  temporary  assistant  is  required  to  enginecrin-chargc  of  h.t. 
■electric  sub-station  in  London  district.     See  advertisement. 


Ist^LONDON  ENGINEER  VOLUNTEERS. 

Officer  Commanding,  Lieut.-Col.  C.  B.  Cl^y,  V.D. 
Orders  for  the  Week. 
Officer  for  the  Week. — Platoon  Commander  G.  H.  Parker. 
Next  for  Duty. — Platoon  Commander  C.  H.  C.  Bond. 
Monday,   Jan.    29. — Technical   for   Platoon    No.    9  at   Regency-street ; 
Squad  and  Platoon  Drill,  Platoon  No.  10  ;  Signalling  Class  ;  Recruits' 
Drill,  6..30  to  8. 
Tuesday,  Jan.  30. — A  volunteer  fatigue  party  is  required  to  assist  the 

Quartermaster. 
Wednesday,  Jan.  31. — Instructional  Class,  6.15  ;  Platoon  Drill,  Platoon 

No.  1. 
Thursday,  Feb.  I. — Platoon  Drill,  Platoon  Nos.  5  and  6 ;    Ambulance 

Class  by  M.O.,  6.30. 
Friday,  Feb.  2. — Technical  for  Platoon  No.  10,  Regency-street  ;   Squad 
and  Platoon  Drill,  No.  9  ;  Signalling  Class  ;  Recruits'  Drill,  6.25  to 
8.25. 
Saturday,  Fob.  3. — Commanding  Officer's  Parade,  2.45,  uniform. 
Sunday,  Feb.  4. — Entrenching  at  Otford.     Parade  Victoria  (S.E.  &  C. 
Railway  Booking  Office),  8.45  a.m.     Uniform,  haversacks,  water 
bottles.     Midday  rations  to  be  carried.     Railway  vouchers  will  be 
provided. 
Musketry. — For  all  Companies,  see  Notice  at  Headquarters. 
Note. — Unless  otherwise  indicated,  all  Drills,  &e.,  will  take  place  at 
Headquarters. 
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MODERN  TYPES  OF  DIRECT-CURRENT  MACHINES.* 

BY  D.  HALL 

A  direct -current  machine  may  be  considered  as  a  certain  mass  of 
steel  to  provide  a  path  for  magnetic  fins,  and  a  mass  of  copper  to 
provide  a  path  for  electric  ciu-rents.  In  this  conception,  there  are 
the  two  main  elements — flux  capacity  and  current  capacity.  Further 
deductions  as  to  what  can  be  obtained  fiom  a  given  machine  will  all 
revert  to  these  two  factors. 

Flux  Capacity. — In  rotating  electrical  machines,  the  primary 
interest  centres  in  the  total  flux  which  passes  through  the  air-gap 
between  the  stator  and  the  rotor,  and  which  is  cut  during  rotat.on 
by  the  belt  of  copper  conductors,  distributed  on  the  armature.  The 
gap  area  is  a  measure  of  this  flux  capacity. 

While  the  flux  capacity  for  a  unit  area  of  gap  is  not  the  same  for  all 
machines,  yet  for  a  given  class  of  machine  the  air-gap  area  can  be 
considered  a  fairly  accurate  measure  of  the  flux  capacity,  and  it  is, 
therefore,  evident  that  the  flux  capacity  of  any  machine  increases 
directly  as  the  diameter  of  the  rotor  increases,  and  directly  as  the 
length  of  the  rotor  increases.  Thus,  flux  capacity  may  be  looked  upon 
as  air-gap  area,  and  any  changes  which  increase  or  decrease  the  aii  -gap 
area  would  cause  a  corresponding  increase  or  decrease  in  flux  capa- 
city. The  steel  above  and  below  the  air-gap  may  be  looked  upon  as 
a  necessary  evil — simply  a  earner  to  make  possible  the  air-gap  flux, 
as  also  may  the  field  copper  be  looked  upon  as  a  necessary  evil — 
simply  a  means  of  producing  the  air-gap  flux. 

Current  Capacity. — The  conductors  adjacent  to  the  air-gap  may  be 
considarcd  as  a  belt,  ha\-ing  a  definite  area  of  cross-section  ;  that  is, 
the  total  copper  section  is  equil  to  the  cross-section  of  the  copper  in 
one  slot,  multiplied  by  the  number  of  slots.  If  we  look  uj  on  this 
total  cross-section  as  the  area  of  cne  wire  we  have  a  measure  of  the 
ampere-wire  capacity — that  is,  the  ciu'rent  which  all  these,  con- 
ductors would  be  capable  of  carrj-ing  when  coimected  in  parallel.  If 
this  cylindrical  belt  of  conductors  be  considered  as  one  large  wire, 
then  the  total  current  which  is  carried  represents  the  ampere-wire 
capacity  of  the  winding.  The  ampere-wire  capacity  is  entirely 
dependent  on  this  section  of  the  copper,  hence,  other  things  being 
equal,  the  section  will  increase  directly  as  the  diameter  i)  of  the 
armature  increases,  and  it  is  independent  of  the  length  of  the  arma- 
tures. While  the  ampere  capacity  for  a  unit  area  of  copper  is  not  the 
same  for  all  machin<'S,  yet  for  a  given  class  of  machines  the  copper 
section  may  Tje  considered  a  fairlj-  accurate  measure  of  the  aiupero- 
wirc  capacity. 

With  flux  capacity  proportionil  to  gap  area,  and  ampere-wire 
capacity  proportional  to  copper  section,  a  measure  of  a  given  machine 
\a  available,  whether  it  be  a  motor  or  a  generator,  alternating  or 
direct  current,  and  whether  it  stands  still  or  rotates.  Th(^  windings 
may  be  considered  as  a  cylindrical  copper  cage  ;  the  total  cross- 
Hection  of  all  of  the  bars  of  this  cage  is  a  measure  of  the  ampere-Avire 
capacitj',  and  increasing  th<'  length  ot  the  cage  does  not  change  the 
amp<;re-wirc  capacity.  It  is  evident  that  the  ampere  capacity  of 
these  wircB  will  depend  on  how  well  they  aio  ventilated  ;  conse- 
quently for  the  same  tempeniture  rise,  the  better  the  ventilation,  the 
more  curient  can  be  carried  by  a  given  section  of  copper.  Ibnce, 
the  necesHity  of  wdl-ventilalwl  armatures.  With  a  given  ventila- 
tion a  given  diameter  of  armature  and  a  given  section  of  armature 
wind  ng,  the  ampere-wire  capacity  is  fixed;  that  is,  if  all  the  ron- 
iluctors  Kurrounding  the  armature  arc  considered  as  a  s  ngl':  wire, 
there  iH  Kufficicnt  copper  Hection  for  a  definite  current.  Howe\er,  if 
IheHc  armature  conduct ors  are  bo  connected  as  to  use  one-half  of 
them  to  larry  current  from  the  front  of  the  armature  to  the  back,  and 
the  ntliiT  half  to  iiirry  the  current  from  the  back  of  tli<^  armadire  to 
the  front,  the  niiiiibrr  of  conductorH  wi  I  bi^  doubled  and  the  nmubir 
of  amiMTcM  li.ilviil,  lint  ihe  product  of  th<wim|iereH  and  the  conductors 
that  in,  the  iiiu|Mri-win- capacity— will  remain  eoMHtaut. 
H<i  far,  oiltpiil  or  H|ieed  have  not  been  inenfoned.  It  is  evident 
that  at  y.ero  Hi)e«  d  the  output  Ib  zero.  If  the  annature  iB  rotated,  the 
vollng'-  g<-nerati(|  will  be  dependent  on  the  flux,  the  Bpeed,  and  the 
number  of  wircM  in  HericB,  and  aB  the  output  is  (|e|iendent  on  Ihe  pro- 
iluet  (if  voltage  arid  iini|MTeH,  it  niuBt  be  proporfoual  to  Mli.\,  wpeed, 
aiM|HTeN  and  win-H.  It  im  the  variat'on  of  tliene  four  factors  which 
eiiiiNtituti'H  the  many  rat  JnKB  which  are  obtainable  from  a  given  maHB 
of  Hieel  and  copper. 

Oiil/iiil  Flux  y  Spre'l  /  .Unprrns  /.  Wirtvi /.('oUHtnnl.  -  From  thiM 
dimple  formula  a  number  of  fail«  are  eaBily  obBervecl.  If  a  max'mum 
output  IB  to  be  obtained  from  an  armature  of  given  diincnH'ouB,  the 
flux  miiBl  be  nuid)^  max  mum,  and  the  ampoK!  wircH  mutt  \m  nuid<' 
maximum.  On  a  givni  arnuiture  Ihi-re  Ih  only  a  eerla  ti  Bpai'e  avail- 
able for  flux  and  wircB.      It  in  not  chhcuI  lal  that  an  arma'  lire  of  given 

•  f'npnr  miMl  I>"forn  the  A"«oolrilion  of  Tro-i  and  Stool  Elnotrloal  Engi- 
noont,     AIntmctad  from  tlio  "  Klnclrio  .loumal." 


dimensions  and  for  a  given  rating  be  worked  always  at  the  same  flux,. 
but  when  the  flux  is  fixed  the  wires  will  also  become  fixed  ;  either 
of  these  may  be  changed,  but  they  must  change  together.  Hence, 
it  is  that  from  the  same  diameter  and  length  ot  armature  a  machine 
of  a  given  rating  may  be  designed  with  a  relatively  large  amount  of 
flux  and  a  small  number  of  ampere  wires  or,  on  the  other  hand,  the 
machine  may  be  made  with  relatively  small  amount  of  flux  and  a 
large  number  of  ampere  wires.  The  former  machine  wi'l  require  a 
large  amoimt  of  steel  and  a  small  amount  of  copper  ;  the  latter 
machine  the  reverse.  These  different  relative  proporti.-ns  of  steel 
and  copper  constitute  different  performances  and  cost  and  it  is 
around  these  factors  that  designs  may  be  said  to  revolve.  ^  ^ 

In  observing  the  above  formula  and  considering  that  the  flux,  as 
it  enters  the  air  gap  is  perpendicular  to  the  wires  on  the  armature,  one 


(a) 


m  ^  m 


(b) 


(c) 


Fio.  1. — FiKU)  Form  Cuuve.s. 
(h)  Of  a  iioncoimuutatin!;-pole  generator, 
(ft)  Of  a  commutatiiig-pole  gonorator. 
(f)  Of  a  (^onn)onsaleil  gonorator. 

might  suggest  that  the  output  could  easily  be  increased  by  ntaking 
tho  armature  Blots  narrow  and  deep  instead  of  wide  and  shallow. 
ThiK  is  true,  nud  tlu'  slots  are  nuulc  as  deep  as  can  be  permitted, 
taking  all  other  factors  into  cons!<lcratioii.  As  deep  slots  inereasi- 
the  self  induct  ion  due  to  current  rever.sal  and  as  deep  conductors 
may  introduce  other  losses  at  high  speeds,  slow-speed  luachines 
contain  deep  s'ols  whili^  high  speed  machines  contain  relatively 
Hhallow  BolB.  The  highspeed  machine  ventilates  U^tter  than  the 
low-Bpeed  maeliine,  and  cons  qucntly  the  co|)per  can  be  workeil  at  a 
higher  (leiiB  ty.  As  a  rule,  Ihe  higli-M|KM'd  machine  will  have  a 
higher  self  induction,  and  in  older  to  obtain  good  inherent  coiumu- 
tatiiin  it  geii'Tally  beeoiiies  adviMal)l<'  to  use  rel.itively  sh  illow  slots. 
Krom  the  standpoint  of  enicieiic^y,  these  relative  proportions  are 
also  doiirable  :  that  is,  slowspei'd  iiuichines  require  a  large  amount 
of  copjier,  and  higliBpeed  nuichineH  can  be  made  with  ri'latively  less 
copper.  I 

Friuu  the  Hame  frame  of  a  nuichine  tlu're  may  be  obtained  many 
outputs,  depending  on  the  speed.     For  example,  from  the  same  frame 
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there  can  be  obtained  100  kw.  at  100  revs,  per  min.,  200  kw.  at 
200  revs,  per  min.  and  1,000  kw.  at  1,000  revs,  per  m  n.,  speaking 
generally,  as  regards  the  flux  and  ampere  wires.  For  changes  in 
voltage,  changes  in  the  number  of  poles  will  become  necessary.  If  a 
mach  ne  is  properly  constructed  to  give  100  kw.  at  100  volts,  when 
runn  ng  at  100  revs,  per  min.,  this  same  machne  would  give  200  kw. 
at  200  volts  when  running  at  200  revs,  per  m  n.,  and  1,000  kw.  at 
1,000  volt.s  when  rimuing  at  1,000  revs,  per  min.,  if  there  were  not 
other  limitations,  both  mechanical  and  electrical,  which  prevent  this 
simple  procedure  being  applied  over  a  very  wide  range  of  ratings  and 
speeds.  As  the  voltage  obtained  from  a  given  frame  is  dependent  on 
the  flux,  sjjecd  and  wires,  if  the  speed  is  set,  the  wires  will  have  to  be 
increased  in  order  to  increase  the  voltage  ;  and  as  the  product  of 
amperes  and  wires  is  a  constant,  the  wires  can  only  be  increased  by 
reducing  the  ampere  capacity  ;  hence,  it  is  that  the  same  frame  of  a 
machine  may  be  used  to  give  100  kw.,  100  volts,  1,000  amperes  at 
100  revs,  per  min.,  and  also  100  kw.,  200  volts,  500  amperes  at  100 
revs,  per  m  n.  The  latter  machine  has  twice  the  number  of  wires 
and  twice  the  voltage,  but  one-half  the  ampere  capacity.  In  other 
words,  the  capacity  of  a  given  frame  is  profortional  to  its  speed,  and 
the  voltage  at  a  given  speed  is  proportional  to  the  wires  connected 
in  series  on  the  armature. 

If  the  total  current  is  large,  it  is,  in  general,  desirable  to  have  a 
relatively  large  number  of  paths  in  the  armature.  Hence,  on  large" 
current  machines  a  large  number  of  poles  are  used,  and  on 
small  current  high-voltage  machines  a  small  number  of  poles 
constitute  the  best  design.  Increasing  the  length  of  a  given 
armature  increases  the   flux  capacity,   but    it  does  not    increase 


^  MM  F  Main  Fielcf. 
^M.M-F.  Armature. 
M.M.F.  Comm.  Pole  Field. 


Fig.  2. 

(a)  Jlagnotomotivo  Force  in  a  Commutating-pole  Generator, 

and  (6)  Magnetomotive  Force  in  a  Compensated  Generator. 

the  ampere-wire  capacity  ;  hence,  the  output  of  the  armature 
will  increase  directly  with  its  length.  Increasing  the  diameter 
of  an  armature  increases  both  the  flux  cajjacity  and  the  ampere- 
wire^  capacity  ;  hence  the  output  of  an  armature  increases  directly 
with  the  square  of  the  diameter.  Thus,  output  is  proportional  to 
D-.L,  and  kw.  =  D=x/jXrevs.  per  min.  X output  factor. 

The  aim  of  the  designer  is  to  obtain  a  high  output  factor,  that  is, 
to  obtain  a  large  outjuit  for  ;i  given  armature  diameter  and  given 
length  of  armature  ;  in  other  words,  he  endeavovns  to  proportion  the 
aachinc  so  as  to  get  maximum  output  at  mijiinnau  cost.  One  way 
>f  accomplishing  this  is  to  ventilate  the  various  parts  so  as  to  enable 
ho  n;ax.mum  watts  to  Ix^  dissipated  with  least  amount  of  heating. 
For  <x-imi)le,  the  armature  (tore  may  have  a  liberal  number  of  air 
lucts,  and  the  armature  spider  may  be  designed  easily  to  admit  air 
nto  the  core.  This  out  ])Ut  factor  represents  what  may  be  called  the 
oading  factor  of  the  :uiu.ilure,  or,  in  other  words,  the  magnetic  flux 
»cr  inc th  of  kngth,  and  th:i  armature  ampere  wires  per  inch  of  arma- 
Urc  diameter.  Let  /''  —  number  of  lines  of  flux  per  inch  of  diameter 
icr  inch  of  length  of  armature,  and  --l=armaturc  amp<!ie  wires  per 
acli  of  armature  diameter,  then  total  i\u-s.-Fy,J)y.L,  .and  the 
ollage  generated  is 
A' y.DaL  Revs,  jjcr  m'n.  Wires 
Circuits 


xprcHsion  for  tin 

Volts 


108 


60 


hi  tluH  foruoila  wires/circuits  represents  the  number  of  wires  ir 
uries  on  the  ai mature.     For  cxamiile,  a  six-pole  machine  may  have 


the  winding  so  connected  to  the  commutator  bars  as  to  give  .six 
paths  in  the  armature.  This  forms  what  is  generally  called  a 
multiple  armature  winding,  and  the  ends  of  an  armature  coil 
connect  to  adjacent  commutator  bars.  A  winding  of  this  kind  is  used 
in  practically  all  large  machines,  that  is,  the  number  of  circuits  in  the 
armatiue  is  the  same  as  the  number  of  poles.  The  armature  winding 
may  be  so  connected  to  the  commutator  as  to  give  only  two  paths  in 
the  armature.  The  latter  wijiding  would  be  called  a  two-circuit 
winding.  With  the  same  number  of  commutator  bars  and  the  same 
number  of  turns  per  coil,  the  six-circuit  winding  will  give  one-third 
as  many  volts  as  the  two-circuit  winding,  but  it  would  have  thrae 
times  the  curreiit  capacity.  It  will  be  observed  that  the  ampere- 
wire  capacity  is  the  same  in  both  windings.  If  the  six-circuit  wind- 
ing gives  100  volts  and  3,000  amperes,  the  two-circuit  winding  would 
give  300  volts  and  1,000  amperes. 

Multiplying  both  sides  of  the  above  equation  by  amperes,  and 
simplifying,  we  obtain 

Volts  X  amperes=i>=  x  L  x  revs,  per  min.  ;<  — ^^^~. 

60x108 

This  equation  provides  an  expression  for  the  total  watts  of  the 
machine.  The  term  iir  the  parentheses  is  the  output  factor.  The 
output  which  is  obtainable  from  a  given  size  armature  at  a  given 
speed  depends  upon  the  flux  per  inch  and  the  ampere  wires  per  inch. 
The  higher  these  two  factors  are  worked  the  more  will  be  the  out- 
put from  a  given  armature.  These  two  factors  have  their  limits.  If 
the  flux  is  too  high  a  large  amoimt  of  field  copper  is  required,  at  a 
consequent  increase  in  cost.  Also,  if  the  flux  density  in  the  armature 
teeth  and  core  is  made  high  the  iron  loss  will  be  high.  The  actual 
loss  in  the  iron  will  increase  much  faster  than  the  density  increases. 
In  slow-speed  machines  the  iron  loss  is  usually  very  small  because 
of  the  low  frequency  ;  consequently,  this  does  not  become  the 
limiting  factor,  but  in  high-speed  machines,  that  is,  machines  of  30 
cycles  or  more,  the  iron  loss  begins  to  be  a  considerable  factor  in  the 
total  losses,  and  must  be  kept  down  m  order  to  make  high  efficiencies 
possible. 

The  ampere- wire  loading  of  the  machine,  as  has  been  observed,  is  a 
direct  factor  in  the  output  ;  hence  the  desirability  of  making  this 
high.  The  current  density  which  can  be  used  in  tiie  armature  con- 
ductor will  depend  on  the  ventilation,  the  permissible  heating  and  the 
efficiency  which  must  be  obtained.  The  section  of  copper  which 
can  be  put  on  a  given  armature  will  depend  on  the  size  and  shape  of 
the  slots.  As  flux  capacity  and  ampere-wire  capacity  are  equally 
important  in  obtaining  output,  and  as  the  mcrease  of  one  means  the 
decrease  of  the  other,  the  design  becomes  a  compromise.  If  the 
armature  slots  are  made  narrow  and  deep  they  interfere  the  least 
with  the  available  section  of  iron  foi  the  flux.  As  has  long  been 
known,  armatures  with  narrow  deep  slots  have  more  self-induction 
due  to  current  reversal  than  armatures  with  wide  shallow  slots,  and 
while  the  capacity  of  such  armatures  from  the  heatmg  standpoint,  as 
shown  by  our  formulije,  may  be  very  large,  the  commutation  limit 
might  be  much  lower.  The  above  formula^  have  in  no  way  taken 
commutation  into  consideration,  and  if  there  is  any  one  element  in  a 
direct-current  nuichine  which  is  more  important  than  all  other  ele- 
ments it  is  comnwtation. 

For  many  years,  previous  to  their  general  use,  commutatmg  poles 
were  well  known,  but  the  requirements  imposed  by  the  users  of  elec- 
trical machines  were  being  met  in  a  reasonably  satisfactory  manner 
with  the  old  non-commutating-pole  designs.  iiVeeessity  for  machines 
with  greater  overload  capacity,  for  machines  of  high-sp(!cd,  for  wide 
range  variable  speed  motors,  for  generators  capable  of  operating  over 
a  wide  range  of  voltage,  for  machiiies  which  would  stand  reversal 
either  mechanically  or  electrically  or  both,  has  h^d  to  the  general 
introduction  of  speciil  means  for  ensuring  good  commutation.  This 
has  not  come  without  the  addition  of  some  new  parts,  and  without  a 
certain  relative  degree  of  complication,  but  the  general  iniprovonient 
in  operation  smce  the  introduction  of  commutating-pole  and  com- 
pensated machines  has  been  so  marked  as  to  render  the  old  type  of 
machines  non-eom[)etitive  for  most  purposes. 

The  old  uoii-eoiii.mutating-pole  machine  had  no  fixed  neutral 
position  for  the  l)rushes.  The  generator  required  that  the  brushes 
be  moved  fonvard  ;  the  motor  required  that  the  brushes  be  moved 
backward.  The  amount  of  brush  shift  was  dejiendent  on  the  load  ; 
consequently,  many  non-commutating-pole  machines  cannot  be 
satisfactorily  operated  through  i  wide  range  of  load  without  changing 
the  brush  position.  The  commiitating  eonditiors  often  depend  on 
the  fi"ld  strength,  and  many  (lole-lip  constructions  were  dcNised  to 
assist  in  producing  a  suitable  magnet  ielield  for  eonunut-ition.  Arma- 
tures were  designed  with  wide  shallow  slots,  thus  reducing  the  outjnit 
in  other  directions,  all  for  the  sake  of  improving  the  commutation. 
That  is  not  all,  for,  with  speci.il  pole-tip  construction,  the  relative 
strength  of  armature  flux  in  the  main  field  was  of  great  importance 
if   good    eommutating    (onditions    were    to    be    maintained.     This 
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restriction  prevented  good  commutation  over  either  a  wide  range  of 
load  or  over  a  wide  range  of  voltage,  and  motors  could  not  be  made 
to  operate  well  over  a  wide  range  of  speed. 

In  order  to  meet  these  inherent  characteristics  of  non-commu- 
tating-pole  motors  and  generators,  there  appeared  on  the  market 
various  well-mean'ng  designs,  whereby  the  neutral  zone  of  commu- 
tation was  supposed  to  be  more  or  less  fixed.  All  of  this  goes  to  show 
to  what  a  great  extent  the  designer  of  direct-cm-rent  machines  has  been 
concerned  with  commutation,  and  even  with  the  best  type  of  con- 
struction it  was  impossible  to  make  machines  of  such  ratings  as  are 
commonplace  to-day.  This  is  the  fact  which  is  of  interest  to  the 
consumer,  for,  as  has  been  previously  pointed  out,  the  outjiiit  from 
a  given  size  armatiu-e  is  proportional  to  the  speed  and,  with  the 
commutation  provided  for,  the  speed  has  been  increased,  and  the 
cost  and  the  weight  per  kilowatt  has  been  correspondingly  reduced. 

Reversing  motors  for  large  blooming  mills,  some  of  which  to-day 
carry  swings  of  more  than  10,000  amperes  at  1,200  volts,  would  be 
impossible  without  special  provisions  for  commutation.  High- 
speed generators  supplying  energy  to  such  reversing  motors  would 
not  have  been  considered  imder  the  old  type  of  design.  The  motors 
for  speed  variations  of  4  to  1  and  generators  which  will  commutate 
throughout  the  entire  range  of  voltage  have  widened  the  field  of 
application  of  electrical  machinery.  These  are  not  all  the  advantages, 
for,  with  good  inherent  commutation,  graphite  brushes  can  be  used, 
as  a  high  brush  contact  resistance  is  not  necessary.  Such  brushes 
have  a  low  coefficient  of  friction,  and  they  do  not  wear  the  commu- 
tators as  the  old  carbon  brushes  did.  Both  the  life  of  the  commu- 
tator and  the  life  ot  the  brushes  are  greatly  lengthened.  Hence,  it  is 
that  operatir.g  troubles  and  maintenance  expense  have  be?n  greatly 
reduced  by  improved  commutition. 

Types  of  Conslruclion. — ^There  are  two  general  types  of  field  con- 
struction— one  type  using  commutating  poles  only.  Fig.  1  (6),  and 
the  other  ty\>o,  which  is  a  variation  of  the  commutating-pole  type, 
being  called  a  compensated  machine.  Fig.  1  (c).  The  commutating- 
pole  machine  is  made  by  introducing  a<lditional  small  poles  between 
the  main  poles.  The  small  poles  are  magnetised  by  a  winding  in 
series  with  the  armature,  and  the  brushes  are  so  placed  that  the  coil 
diiring  commutation  comes  under  the  influen<'e  of  the  flux  from  the 
commutating  poles,  which  flux  is  of  such  value  and  direction  that 
cutting  it  produces  in  the  coil  imdergoing  commutation  a  voltage 
which  neutialises  the  voltage  of  self-induction.  In  a  generator  the 
flux  from  the  commutating  pole  must  be  in  the  same  direction  as 
the  flux  from  the  main  pole  imme<liately  aheiul,  and  in  a  motor  the 
flux  from  the  commutating  pole  must  be  in  the  same  direction  as  the 
flux  from  the  main  pole  immediately  b<>hind.  An  easy  way  of  remem- 
beiing  this  lelation  is  to  consider  that  in  a  generator  a  piece  of  the 
main  pole  is  moved  backward,  instead  of  the  brushes  being  shifted 
forward,  and  in  a  motor  a  piece  of  the  main  pole  is  moved  forward, 
instca<l  of  shifting  the  brushes  harkii-ard. 

This  brings  the  neutral  position  midway  between  the  main  polo 
pieces  fcr  either  a  motor  or  a  geneiator,  and  by  connecting  the  com- 
mutating-pole winding  in  series  with  the  armature  a  change  from 
generating  loafl  to  motor  load  automatically  changes  the  polarity  of 
the  commutating  poles.  Thus,  such  a  machine  is  suitable  for  either 
motor  or  generator  ojjeration  without  any  movement  of  the  brushes. 
This  charaeteriBtic  is  very  important,  and  it  has  opened  a  wide  field 
of  application  which  could  not  be  covered  by  the  older  tyi)e  of 
machincH. 

The  next  principal  variation  from  the  commutating-pole  machine 
i«  the  compenHatefl  machine,  which  may  be  looked  upon  as  a  modified 
commutHting-pole  machine.  This  has  the  exciting  winding  con- 
C('ntrat<'d  about  the  commutating  [K>le,  wliih^  the  lonipcnsated 
ma<;hine  has  a  part  of  the  exciting  winding  diHtrihudd  in  the  main 
pole  face.     The  total  excitation  is  th(^  same  in  both  c  ihch. 

Ah  the  commulating-pole  maithine  is  simitler  in  mechanical  eon- 
Btruclion  than  the  comiM^uHated  machine,  the  question  naturdly 
ariwR  as  to  why  the  latter  constructioti  iH  used.  In  onh  r  to  explain 
thin  it  iM  neceHwiry  to  consider  the  fun<:tion  of  the  ciiinmulating-pole 
winrllng.  Fig.  2  HhowH  tln!  mugn<'tomotiv(5  forces  which  are  present 
in  liotli  lj|«  of  machincH.  The  esHcnlial  difference,  as  will  hcTioticed 
from  an  in'<p<-ctitin  of  tli<-  diagram,  is  that  in  (he  commutating-jHile 
ma4:hiii>'  tin'  annatnre  rcac-tion  is  n  it  neulrallHed  in  the  zone  a-h, 
while  on  till'  iofn|KHHftted  pole  rniichine  tin'  aniuilure  reaction  is 
eomplch'ly  neutr.iliHed  und<T  tlie  main  |H)le.  In  order  to  maintivin 
the  bcKt  rommulating  condition  the  flux  from  lh<^  eoinmutating  jioh^ 
jniml  change  in  ••xuci  |irr>|><irtioii  to  the  change  of  load.  Ah  soon  as 
thrni  in  any  Haturalion  in  the  crimmutating  pole  this  exact  relation 
IH  (l^-Hlroyed  and  the  commutation  limit  Ih  soon  reached.  It  iH, 
therefore,  undcHirahle  lo  uh"  HhuntH  around  either  the  commutating- 
pole  winding  or  the  coriipeiiMaling  winding,  aH  the  |)reHence  of  HhutilK 
mayde»troy  the  Hiraighl  lin>-  nhilintiK  between  th<'  arriialnrc  ciirri'ul 
an<i  till'  exciting  current  which  produceH  the  eomniiitating  (lux. 


As  the  commutating  pole  must  carry  both  the  useful  flux  tor 
commutation  and  pIso  any  leakage  flux  which  may  be  produced  by 
its  winding,  it  is  evident  that  reducing  the  lexkage  flux  will  increads 
the  commutation  limit  of  the  machine.  The  most  effective  way  of 
reducing  this  leakage  flux  is  to  distribute  the  commutating-pole 
exciting  field  winding  in  the  main  pole  faces  and  thereby  increase 
the  length  of  the  path  of  leakage  flux.  Th's  construction  produces 
what  is  called  a  compensated  machine,  and  it  possesses  two  distinct 
advantages  over  the  plain  commutating-pole  machine.  It  has  a 
greater  maximum  commutating  capacity  and,  as  the  armature 
cross-magnetisation  is  neutralised  under  the  main  poles,  the  maxi- 
mum voltage  between  adjacent  commutator  bars  is  correspondingly 
less.  By  taking  advantage  of  these  points  it  becomes  possible,  by 
the  aid  of  compensation,  to  increase  the  speed  of  generators  and  to 
make  motors  Avhich  will  meet  more  difficult  cycles  of  operation. 
Within  the  commutating  limits  the  commutating-pole  machine 
commutates  just  as  well  as  the  compensated  machine,  but  the 
limiting  factor  in  commutation  is  the  saturation  of  the  commutating- 
pole  magnetic  circuit.  The  main  factor  in  saturatmg  this  cucuit  is 
the  leakage  flux  and,  as  there  is  less  leakage  in  this  part  ot  the  com- 
pensated machine,  the  overload  limit  is  correspondingly  increased. 

As  the  number  A  commutator  bars  per  pole  decreases  with  an 
increase  of  speed,  a  high  average  voltage  between  adjacent  com 
mutator  bars  is  the  result,  and  it  the  number  of  commutator  bars  is 
arbitrarily  increased  in  order  to  obtain  low  average  voltage  between 
bars  the  armature  reaction  is  correspondingly  increased,  and  the 
distortion  of  the  main  flux  becomes  greater,  resulting  in  a  high  peak 
voltage  between  adjacent  commutator  bars.  As  has  been  shown  in 
the  compensated  machme,  there  is  no  distortion  of  the  main  pole 
flux  ;  consequently,  with  the  same  degree  of  safety,  a  higher  average 
voltage  between  commutator  bars  is  permissible  ;  that  is,  with  the 
same  peak  voltage  between  commutator  bars,  the  compensated 
machine  can  have  a  higher  average  voltage  between  bars  than  the 
commutating-pole  machine.  Hence,  for  very  high  speeds,  the 
compensated  machine  makes  higher  ratings  possible.  For  the  same 
leason,  the  compensated  machmes  makes  possible  higher  voltage 
machines  for  a  given  sjjced. 

The  pole-face  windmgs  and  their  necessary  connections  introduce 
a  certain  amount  of  complication  which  is  inherent  to  the  compen 
sating  windings.  It  is  a  fact  that  the  compensated  machine  is  not 
as  easily  dismantled  and  not  as  easily  repaired  as  the  commutating 
pole  machine  and,  for  pure  simplicity  of  construction  and  minimum 
number  of  parts,  we  must  admit  that  the  old  non-commutating-pol 
machine  is  superior  to  either  of  the  later  types.  Hence  the  bettei 
performance  is  obtained  at  a  sacrifice  of  simplicity,  and  a  miiversa 
application  of  compensated  machines  would  be  as  much  Oi  an  erro 
as  would  be  an  attempt  to  apply  non-oommutating-polo  machine 
to  all  classes  of  service. 

Voltage  Regulation  of  Oenerators. — It  is  generally  known  that  th 
voltage  points  on  the  regulation  curve  of  a  compoimd  generator  a 
different  loads  do  not  lie  in  a  straight  line,  but  they  lie  on  a  curve 
the  half-load  voltage  being  higher  than  cither  the  no-load  or  the  ful 
load  voltage  when  the  compoimding  is  adjusted  for  the  same  voltag 
at  both  no-load  and  full  load.     This  characteristic  is  due  to  the  crosi 
magnetising  effect  of  the  armature  winding,  and  it  is  present  in  hot 
non -commutating- pole     and     commutating-pole     machines.       Tl 
magnitude   of   this  effect  depends   upon   the   relative   strength 
armature  to  main  field  flux  and  to  the  degree  of  saturation  in  eerta: 
])arts  of  the  magnetic^  circuit.     The  chief  difference  between  tl 
compounding  of  non-commutatingpole  m.ichines  and  commutatin 
pole  machines  is  that  in  the  Litter  type  less  series  turns  are  requin 
to  give  a  certain  compounding,   becaiise  in  a  commutating-p( 
macliine  the  brushes  are  placed  in  the  neutral  position  and  theie 
no  demagnetising  effect  from  the  armature.     In  practice  the  seri 
coils  of  a  commulating-pole  machin<'  will  have  less  resistance  th 
the  Hcries  coils  of  a  corresponding  non-commutatingpole  maohi 
and,  lo  jiarallel  two  such  machines,  it  is  often  necessary  to  oonn< 
a  resist ani-e  in  series  with  the  series  winding  of  the  commutating-pi 
maehin(^     'J'he  comixMisated  generator  has  a  straight-line  volti 
n^gulation.     This   is    because   the   cross- magnetising   effeot   of 
armature   is  neutralised    by   the   pole  face  winding.     No  trou 
liowcn'cr,  is  exi)cricnei'd  in  operating  all  three  typ<-s  in  parallel 
paralli'i  conncclion  of  coininulal  ingpole  or  compensated  machi 
lh<'  comiuulaling  poll'  winding  and  the  compen«atiTig  winding 
treated  as  a  part  ot  the  arniaturc  einniit  ;    tha(   is,  the  ecinalise 
brought  out  where  the  insidi'  imuI  of  the  series  winding  <'onnecti 
the  oulHide  end  ol  the  eonuuulal ing  pole  or  eompi'usating  windij 

Tlic^  <|ueHtion  of  generator  voltage  r<-gulation  is  often  confu 
with  the  change  in  voltage,  which  occurs  with  a  sudden  (^hangi 
load.  Th<5  two  clianiel eristics  are  entirely  different  and  no  atte; 
Hhould  ever  be  marie  to  apply  the  same  limitations  to  them     Volt 
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to  ;i  gradual  change  of  load,  the  voltage  being  read  by  an  ordinary 
voltmeter,  as  distinguished  from  an  instantaneous  change  of  load. 
Such  change  of  load  extends  over  a  period  of  at  least  a  few  seconds, 
and  is  of  sufficient  time  to  permit  of  a  settling  of  the  voltage  to  the 
usual  condition  of  operation.  In  certain  classes  of  service  the  load 
changes  very  suddenly  over  a  very  wide  range.  These  changes,  if 
momentary,  produce  variations  in  voltage  which  are  of  very  short 
duration,  but  of  large  magnitude.  For  example,  suddenly  throwing 
full  load  on  a  generator  may  reduce  its  voltage  almost  to  zero,  and 
suddenly  throwing  off  full  load  may  increase  the  voltage  25  per  cent. 
These  changes,  which  are  of  very  short  duration,  can  only  be  meas- 
ured by  an  oscillograph  and,  except  for  circuits  used  for  lighting,  they 
are  of  no  consequence. 

Efficiency. — In  efficiency  there  has  been  no  particular  gain  made 
in  changing  from  the  non-commutating-pole  construction  ;  in  fact, 
it  is  evident  that  the  introduction  of  additional  windings  has  occa- 
sioned additional  losses.  To  counteract  this  effect,  which  would  in 
itself  have  meant  a  reduction  in  efficiency,  it  can  be  said  that  less 
total  losses  in  the  main  field  are  necessary,  and  one  very  important 
fact  in  this  connection  is  that,  with  a  special  means  of  taking  care  of 
commutation,  deeper  slots  are  permissible  and,  consequently,  a 
more  liberal  section  of  armature  copper  can  be  used,  thus  reducing 
the  losses.  As  the  maximum  point  on  an  efficiency  curve  is  where 
the  variable  losses  are  equal  to  the  constant  losses,  it  might  be  noted 
that  in  either  low-voltage  or  low-speed  machines  the  constant  losses 
are  generally  low  as  compared  to  the  variable  losses,  and  the  maxi- 
mum efficiency  occurs  at  less  than  full  load.  In  high-voltage  or 
high-speed  machines  the  constant  losses  are  generally  higher  as 
compared  to  the  variable  losses,  and  the  maximum  efficiency  occurs 
beyond  the  full  load. 

Hand  in  hand  with  the  improvement  in  commutation  there  have 
been  many  improvements  along  other  lines,  both  electrical  and 
mechanical.  Armature  coils,  formerly  made  of  wire,  are  now  made  of 
strap  wherever  possible.  In  many  cases  cotton  insulation  has  been 
replaced  by  mica  and  Esbestos.  Cast-steel  and  rolled  .steel  have 
taken  the  place  of  cast-iron,  thus  improving  the  magnetic  quality, 
increasing  the  strength,  reducing  the  weight  and  the  size.  Better 
brushes  are  contributing  to  long  life  of  commutators,  and  better 
commutation  has  made  possible  the  use  of  softer  grades  ot  brushes — 
brushes  which  contain  graphite,  and  which  have  no  abrasive  quality, 
and  which  possess  the  desirable  quality  of  a  low  friction  coefficient. 

V'arious  lines  of  direct-current  machines  have  been  designed  em- 
bodying special  means  such  as  described  for  ensuring  good  commu- 
tation. Some  of  these  lines  have  been  made  especially  for  steel  mill 
application,  such  as  the  steel-mill  motor.  Motors  for  a  reversing 
blooming  mill  have  a  special  rotor  construction,  which  is  made  to 
withstand  the  shocks  which  are  characteristic  of  this  application. 
The  armature  windings  are  braced  at  both  ends  outside  of  the 
armature  core,  and  all  parts  are  more  rugged  than  is  necessarj'  for 
ordinary  classes  of  service. 

Altogether,  the  direct-current  machine  has  been  greatly  improved 
by  the  introduction  of  special  means  of  securing  good  commutation. 
Its  field  of  application  and  its  flexibility  have  been  greatly  widened, 
and  at  the  same  time  the  cost  and  the  weight  have  been  materially 
reduced.  As  an  exceptional  illustration  of  the  satisfactory  service 
of  modem  motors,  the  writer  has  in  mind  a  particular  .steelworks 
where  some  175  motors,  aggregating  5,000  H.p.,  are  in  use,  and  in  the 
last  2|  years  the  only  repairs  necessary  to  these  175  motors  have 
been  the  re-winding  of  two  armatures. 
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BALANCERS  FOR  THREE-WIRE  CONTINUOUS- 
CURRENT  SYSTEMS. 

BY  THO.MAS  CARTER. 
(Oonii tilled  from  page  497.) 

ROTARY  BALANCERS.  , 
XI.  General  Theory  of  Rotary  BAr.ANCER,s. 
The  general  theory  of  the  rotary  balancer  will  now  be  con- 
sidered. A  charged  battery  is  an  independent  sou  rce  of  energy, 
and  would  continue  to  supply  curient  to  R^  even  if  the  main 
dynamo  were  cut  off.  A  rotary  balancer  has  not  this  pro- 
perty, but  would  stop  altogetlier  if  2F  were  cut  off.  There 
must  be  in  use  along  with  it,  therefore,  some  permanent  soujcce 
of  supply,  which  miglit  be  a  battery  coupled  right  across  the 
outer  wires  only,  or  some  running  machinery.  The  rotary 
balancer,  as  is  well  known,  consists  of  two,  machines,  dupli-- 
cates  of   each   other,    having   their  arinatine.s    mechanicalli  r 


coupled  together  so  as  to  run  at  the  same  speed,  and  electric- 
ally coupled  together  so  as  to  be  in  series  across  2V  volts. 
The  middle  wire  is  connected  to  the  annatures  by  joining  it  to  the 
wire  which  couples  them  in  series.  Figs.  11  and  12  apply  to  a 
rotary  balancer,  and  at  present  it  is  assumed  merely  that 
go,  P3  and  64  exist ;  how  they  are  produced  will  be  considered 
later.  The  important  new  point  to  remember  is  that  in  a 
rotary  balancer,  as  illustrated  in  Fig.  12,  say,  the  two  arma- 
tures ninning  at  the  same  speed  will  have  e^/e^  necessarily  in 
the  same  ratio  as  tlie  magnetic  fluxes  in  the  two  field  circuits 
at  any  moment.  These  fields  are  indicated  as  carrying  shunt 
currents  Cso,  Cgo,  Cg^  and  C'^j  respectively  in  their  windings,  but 
these  are  only  diagrammatic,  and  do  not  necessarily  represent 
actual  conditions.  Let  the  fluxes  94  and  93  respectively  pro- 
duce 64  and  63,  and  let  the  two  fluxes  which  produce  eg  and  Bq 
in  Fig.  11  be  each  9q.  These  are  necessarily  equal  to  each 
other,  though  not  necessarily  equal  to  93  or  94. 

Fluxes  will  be  called  positive  when  they  produce  E.M.F.s 
opposing  2F,  such  as  are  shown  in  Figs.  9  and  10.  In  a  pre- 
vious section,  the  case  of  two  motors  in  series  electrically,  but 
not  mechanically  coupled,  was  considered,  and  it  was  shown 
that  such  a  combination  is  quite  unstable.  If,  however,  the 
armatures  are  mechanically  coupled  so  tliat  they  are  not  inde- 
pendent of  each  other  as  regards  their  load,  then  any  change  in 
the  load  will  affect  both  alike,  and,  as  far  as  external  load  is 
concerned,  they  will  act  just  like  one  armature,  each  absorbing 
half  the  volts  of  the  system  as  long  as  the  two  back  E.M.F.s 


Fiu.  U.  — Diagram oFRoT.\Ry  Fig.  12.— DiaoramofEotary 

B.'^t.^NCBB  WITHOUT   LoAD.  BAL.4NCER  WrTH   LoAD. 

are  equal.  The  external  load  may  consist  only  of  those  losses 
inherent  in  the  balancer  which  require  a  torque  to  be  developed 
to  balance  them — namely,  the  iron  and  friction  and  windage 
losses — in  which  case  C  will  be  the  light  load  running  current 
of  the  armatures  ;  or  the  balancer  may  also,  as  frequently 
happens,  be  driving  a  booster  at  some  load  independent  of  its 
function  as  a  balancer  altogether,  in  which  case  C  will  be  the 
current  required  both  to  make  up  the  losses  referred  to  above 
and  to  supply  torque  sufficient  to  keep  the  booster  going.  It 
is  assumed  that  this  current  C  does  not  change,  whatever 
happens  in  regard  to  the  unbalancing  of  the  system.  This  is 
not  strictly  true,  because  the  inherent  losses  of  the  machine  may 
change  when  93  and  91  change,  and  may,  therefore,  require  C 
to  change  to  balance  them  ;  and,  further,  as  the  booster  load  is 
independent  o£  the  balancing  conditions,  it  also  may  cause  C  to 
change  considerably.  But  if  the  set  be  used  mainly  or  solely 
as  a  balancer,  the  change  in  C  may  be  neglected  as  a  rule. 
without  vitiating  the  conclusions  to  be  drawn  except,  in  a  small 
degree,  cjuantitatively.  In  other  cases  it  may  be  necessary  to 
oorrevt  for  a  change  in  (\  but  these  cannot  be  brought  simply 
within  the  scope  of  a  general  treatment.  It  is  necessary,  how- 
ever, to  bear  in  mind,  for  the  purpose  of  correcting  special  cases, 
that  two  assumptions  have  been  made  :  fir.st,  that  0  does  not 
ohange.  and,  second,  that  H  does  not  change.  R  now  contains 
a  brush  contact  resistance,  which  is  not  constant  under  all 
<ircumstancos,  and  alhwaiirc  may  have  to  be  made  for  this 
ill  certain  cases,  wlien  final  and  exact  calculations  arc  being 
made. 
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The  equations  for  the  rotary  balancer  are  the  same  as  those 
given  at  the  beginning  of  section  IX.  There  is  one  additional 
equation  which  gives  the  key  to  the  whole  theory  of  the  rotary 
balancer,  because  it  gives  a  connection  between  C^  and  Cg. 
and  so  allows  relations  between  the  other  variables  to  be  deter- 
mined. C5  and  Cg  are  currents  superposed  on  an  existing 
system  of  currents,  and  the  latter  is  assumed  not  to  be  altered 
by  the  setting  up  of  C^  and  C^.  Now  the  set  as  a  whole  cannot 
permanently  take  in  energy  from  the  system  more  quickly  than 
is  required  for  the  driving  of  the  external  load,  nor  can  it  give 
out  energv  permanently  to  the  system,  as  there  is  no  external 
driving  source  to  maintain  such  a  process.  If  the  setting  up  of 
C3,  therefore,  result  in  any  immediate  change  in  the  total  power 
of  the  set,  this  change  will  at  once  set  about  wiping  itself  out, 
and  -will  continue  so  to  act  until  the  total  power  absorbed  by 
the  balancer  is  again  just  what  will  drive  the  external  load. 
The  exact  way  in  which  this  takes  place  depends  on  other  pro- 
cesses going  on  in  the  system  as  a  secondary  result  of  setting 
up  C3  ;  but  the  general  statement  is  tnie,  that  the  net  power 
added  by  C\  and  Cg  is  zero  when  the  stable  state  is  reached. 
Now  the  power  added  by  C'5  is  e^C^,  and  that  added  by  C'g  is 
e.Cg.  The  relation  6305+6405=0  must  therefore  be  true,  and 
hence  CJCi=-eJe3, 

which  is  true  under  all  possible  circumstances  so  long  as  the 
set  is  stable.  This  is  the  same  as  C^jCg=—'Jjnl(f3,  since 
eje3=riijif3.  That  is  to  say,  the  torques  added  by  C^ 
and  Cg  to  the  system   of  torques   already  existing   are   also 


Fio.  13.— Diagram  of  Rotaky  Balancer  suowingChosen  Numerical 
Values. 

balanced  when  stability  is  reached,  as  the  torques  are  pro- 
portional to  C'593  and  t-'g'f,.  This  clearly  must  be  true,  as  any 
unbalanced  torque  added  to  a  system  of  balanced  torques 
produces  changes  in  speed  which  go  on  acting  until  soinotlnng 
happens  to  restore  balance  again.  The  relation  lictwcen 
C'5  and  C'g  is  sucli  that  when  one  acts  in  the  sanu'  direction 
as  the  pj.M.F.  of  its  armature,  the  other  acts  in  the  oppo.site 
direction  to  that  of  its  armature,  so  that  one  acts  in  the  motor- 
ing wmse  and  tiie  other  in  the  generating  sense  ;  that  this  must 
be  BO  is  tlie  corollary  of  what  lias  been  said  about  the  balance 
of  power  and  torque,  but  additional  evidence  of  it  emerges 
frequently  as  the  theory  is  developed,  hx  order  to  have 
numcrinal  values  as  a  basis  for  j)lotting  results  in  typical 
curves,  and  for  other  purposes,  choose  thosa  shown  in  Fig.  13, 
where  the  total  voltage  of  the  system  is  500  volt8=2K,  and 
each  armature  has  a  resistance  of  1  ohm =7?,  and  a  light  load 
current  of  5  amperes  -f,  so  that  Cg  is  245  volt8=  V—CK. 

XII.    Ki'KTiiKii  TiiKOKV  OF   Rotary  Halanxkrh. 

The  relation  Oj/r,-- — r^/cj  may  now  be  (lcveiii|ic(l  Cinilior. 
From  section  IX., 

e,         C,     «(2F+C3-e,)-|-(/e-f2/e3)(2r„    c,-^e,)- 
\l{    '•„(ft-l.2«3)+«,(/2+fl3)+c,ff, 


Multiplying  across,  and  simplifying,  this  becomes 

2F  {64/(63+6,) +fl3/fi}  _(e3+64)4/«-(e3'+e/)/(e3+f4) 
-072(1 +2/?3/i?)=0. 
Now 

e3=V3-CJt=V3-CR-G^R ;   e^=^V ^-C.,R=V ^-CR 
-C,R;    73+7^=27;    C3=Cg- 05=73/^3 
=  -(63/64+1)^5;  e^=V-CR; 


hence 


p  J_3  (    _64      \  .     p   63  „  _  I  3  /   _f3__\  . 

-^^-^3  V63+64J  '  "-'—^t'-R,  U+eJ  ' 

V,-CR^-^-^^(-^\,  e,=  V,-CR-^^(^); 
R3  ^e^+ej  R3  Vj+eJ 


therefore      e3+e4=27-20/J-F3^  .  *-2-^. 
^3    63+64 

Inserting  this  value  for  63+64  in  the  expression  derived  above 

gives  27  [64/(63+64) +i?3/i?} 

-  {2 7-2072- 73/2(63-64) /i?3(63+64)}  RJR 
-{e3'+e^^)l(e3+e,)-CR(l+2RJR)=0, 

which  simplifies  into  2764/(e3+e4)+73(e3— 64)/(63+e4) 

and  finally  becomes 

73/27=  {-64+(e3+64)Ci2/27  +  (632+e42)/27;  /(63-64)| 

Then,  since      74=27-73,    74/27=1-73/27; 

hence        74/27=  \e3-{e3+e,)CRI2V-ie3^+e^)l2V]  /'(e^-e^), 

and 

T"3_-64+(63+e4)CJ?/27+(63^+e4^)/27 

74         63-(63+64)t'i2/27-(632+642)/27    ' 

This  can  also  be  expressed  in  terms  of  fluxes.  For  the  above 
equation,  obtained  by  inserting  for  63+64,  can  be  written  in 
terms  of  93  and  94,  because  64/(63+64) =94/(93+94),  (63—64)/ 
(e3+f4)=(?3+94)/(«p3+94)>  and  (e/+e4^)/(e3+<'4)  can  be  mani- 
pulated into  an  e.xpression  containing  only  93  and  94,  and  quan- 
tities other  than  63  and  64, 

+64^      63^+64^,.        93^+94^.,.         93^+94- 


for 


-Xe^^^^^-*^  X63=-^^^  ■'  -X 
63+64      63(63+64)     ^     93(93+94)  93(93+94) 


i  73-0/2+^.  ^1-  =-'^^1 73(1+^  -^:1-A-cr' 

(       ^  ^    R3       63+64)         93(93+94)^      'V  ^3     93  +  94/  I 

Inserting  all  these,  and  simplifying,  gives 

93+94  93(93+94)        ^^Vi     ^3  '  93  "  (93+94)V 

hence 

2793-0/2(93-94)-  F3  {(93+94) +-R(93'+94')/'K3(9s+94)!  =0. 
and 

73/27=  !93-(93-94)f'«/27}  /{(93+94)  +  'R(93"+94-)/ 

^3(93+94);  • 
Hence  also 

74/27=  {94+/2(93=+94')/''<3(93  +  94)  +  (93-94)Wi/21''l  / 

{(93  +  94) +''?(93^+<P4''')/'ff3(93  +  94)I-. 

and 

73_ _cp3-(93 -94)072/2 7  _ 

V,    94+-R(93*+<P4*)/'R3(93+94)+"(93-94)C72/27- 

73  is  greater  than,  equal  to,  or  less  than,  74,  according  as 
the  numerator  of  the  above  expression  is  greater  than,  equal 
to,  or  less  than,  the  denomiiiatov;  that  is,  I  ,>  <l  1 
according  as 

?3-{93-?4)'''/'/2I'  i«  >     <?..  I  72(9;,- +  94')/ 

/?3(93  +  9.i)-l(93-94)('«/21'. 
I  liat  is,  as 

(93     9,,)(l   -072/1-)  l^  >     <72(93-+9„-)/723(93  I  94). 

(I  -('RIV)RJIl  IS  >  --<(9.-,M-94')/(93'~?4"-')- 
which,  by  tii(!  usual  rules  for  ratios,  may  be  written  as 

(7^  072)A',/r72+l  93* 

(7-  r/,-)/,','F/2     I  '"-^        9/' 
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ep. 
or,  as  -  18  <=> 

93 


For  94 


may  be  written,  if  desired-  This  is  an 
importraut  general  statement,  as  it  forms  the  first  indication 
yet  reached  of  a  means  of  knowing  whether  the  more  heavily 
loaded  side  of  the  system  will  have  its  volts  greater  than, 
equal  to,  or  less  than,  those  of  the  other  side,  for  any  given 
out  of  balance  condition,  e^  is  a  known  characteristic  of  the 
set ;  R  is  also  known.  The  variable  is  R^,  and  hence  an 
equation  is  given  showing  how  94/93  must  vary  with  R3. 
Calling  a  system  where  F3  is  >=<V^  over  compounded,  level 
compounded  and  under  compounded  respectively,  and  sup- 
posing level  compounding  to  be  required  in  the  balancer  in 
Fig.  13,  it  will  be  necessary  that  94/93  be  equal  to 
[  {245i23/250-l}  /  {245723/250+l(  f 
=  {(0-98/?3-l)/(0-987?3+l)l-  K 

This  use  of  the  term  compounding  as  applied  to  the  distri- 
buting system  is  analogous  to  its  use  in  connection  with 
dynamos,  but  does  not  imply  anything  directly  connected 
with  the  field  windings  on  the  machines,  as  is  evident  from  its 
definition,  which  concerns  only  the  relation  of  F3  to  F4. 

If  R3  be  10,  say,  then  94/93=V'(8-8/10-8)=V(0-815)=0-9 
very  nearly,  and  if  the  fluxes  be  brought  to  have  this  relation 
to  each  other,  so  that  eje^  also  is  equal  to  0-9,  the  system  will 
be  level  compounded,  and  73=F4=250.  Whether  94/93=0-9 
is  obtained  by  hand  regulation  or  otherwise  does  not  matter  ; 
the  only  thing  that  matters  is  that  the  ratio  be  somehow  pro- 
duced. Once  this  is  so,  the  speed  of  the  set  will  go  on  adjusting 
itself,  and  altering  the  actual  values  of  63  and  e^,  while  keeping 
eje^  constant,  until  e^  and  e^  become  such  that  the  superposed 
currents  C5  and  Cg  are  in  the  correct  ratio  to  give  superposed 
torques  which  exactly  balance.  Then  the  set  has  reached  its 
new  stage,  and  is  once  more  stable.  If  94/93  have  some  other 
value  than  0-9,  a  similar  process  goes  on,  and  the  set  settles  at 
some  other  speed,  with  a  different  ratio  between  Fg  and  F4, 
becoming  over  or  under  compounded  as  the  case  may  be.  An 
examination  of  the  expressions  for  C5  and  Og  shows  why  there 
is  a  tendency  for  the  set  to  adjust  itself  at  all.    For 


a=- 


and 


C6=  + 


2F- 

^R+^Rz) 

2V+e. 


+- 


+  - 


2e„ 


2^ 


2(iJ-f2i?3)   '  2R       ■ 

Thus  at  the  very  moment  of  switching  on  R^,  while  Cq  ^^^  <'o 
have  not  yet  begun  to  change,  —C^=  +  V(R+2R^)=Cg.  Now, 
if  63  and  e^  are  not  adjusted  in  any  way,  but  remain  equal  to  Bq, 
that  is,  if  the  fluxes  are  not  altered,  and  armature  reaction  be 
negligible,  —C^=Cg  will  remain  true  always,  which  means 
that  the  torques  are  already  balanced,  since  93=94=90  ;  there 
is,  therefore,  no  tendency  in  this  special  case  for  the  speed  to 
change.  This  gives  the  interesting  result  that  if  the  fields  are 
shunt  wound,  and  connected  in  series  across  the  outers  without 
any  connection  to  the  middle  wire,  so  that  93=94=901  again 
neglecting  the  possible  effect  of  armature  reaction,  the  balancer 
will  mn  at  an  absolutely  constant  speed,  no  matter  what  the 
out  of  balance  current  be.  If,  however,  94/93  be  not  unity, 
but  something  less,  say,  then  at  the  initial  moment  — C5  will 
be  equal  to  C^,  but  these  will  nut  produce  balanced  torques  as 
the  flux  ratio  ceases  to  be  unity.  The  generating  torque  of 
— Cg  will  be  greater  than  the  motoring  torciucs  of  C\,  and,  unless 
the  change  from  Pq  and  e^  to  e^  and  e^  due  to  tlie  change  from 
9o  and  90  to  93  '"icl  94  's  just  of  the  right  amount  to  alter  C5  and 
C'gto  values  givinghalanced  torques,  the  speed  of  the  set,  under 
the  influence  of  tlie  unbalanced  torque,  will  change,  acceler- 
ating if  the  nett  torque  be  a  motoring  one,  so  reducing  Cg  and 
increasing  C'j,  and  diminishing  in  the  contrary  case. 

Another  means   of  ascertaining  the   compounding  of  the 
system  is  furnished  by  the  following  relation  : — 

es~e,=  V3-c[R-Vi+C^R=V,-V^+C^R, 
'"■  V,-V,=e,-e^-CsR. 

Hence  F3>=<F4  according  as  Cg— e4>  =  <C3/f. 


Now  if  e^—e^—C^R  means  F3=F4,  F3  also  =F,  so  that 
63 — 64,  which  is  V^R/R.^,  since  C'3=F3/7J3,  is  also,  in  this  case; 
VRjR^;  and  if  c^^e^CJR,  means  F3>F4,  F3  must  be  >F, 
so  that  Cg— 64,  whichisnow>F3i?/i?3,  is  all  the  more  >F/J//J3; 
and  if  fz—e^KC^R  means  F3<F4,  F3  must  be  <F,  so  that 
63— 64,  which  is  now  <F3/J/K3,  is  all  the  more  <Fii!/iJ3.  Hence 
another  form  of  gj— e4>=<C3i2,  is  63— C4>=<Fi?/.R3. 

Another  criterion  for  level  comjsounding  only  is  as  follows. 
It  has  been  shown  that 

F3_-e4+(e3-fe4)C'Jg/2F-Ke3^+e4'')/2F 
Vi       e,~{e3+e,)CRI2V-(e3''+e^)l2V  ' 
Therefore  F3=F4if 
-e4+(''3+e4)C/J/2F+(e32+e42)/2F=e3-(e3+e4)C/J/2F 

-(e3^+e4^)/2F, 
that  is,  if  -(e3+e4)(l-Cie/F)=-(e32+e42)/F, 

or,  if  (\~CRIV)=.{e^+e^)IV(e,^-e,), 

or,  if  (e^^+e^)l{e3+e^)^V-CR=e^. 

Inequality  of  the  two  sides  will  show  that  there  is  not  level 
compounding,  but  whether  it  is  over  or  under  compounding  is 
uncertain,  because  by  changing  the  sign  of  both  numerator 
and  denominator  in  the  expression  for  F3/F4  the  correctness 
of  the  ratio  is  not  altered,  but  the  subsequent  process  could 
thus  be  made  uncertain  as  regards  sign,  and  this  would  make  it 
possible  to  interchange  >  and  <  by  the  introduction  of  this 
false  relation.  The  same  objection  may  apply  in  some  cases 
to  the  use  of  the  other  two  criteria  already  given,  but  all  three 
will  be  shown  later  to  be  only  partial  statements  of  complete 
equations  dealing  exactly  with  all  kinds  of  compounding  of  the 
system.  Hence,  in  doubtful  cases,  there  is  a  complete  means 
of  checking  the  result,  but  all  the  criteria  are  certainly  valid 
for  level  compounding. 

XIII. — Voltage  Variation  with  Change  of  Load 

WITH  KOTARY   BALANCERS. 

The  percentage  change  in  voltage  between  outer  and  middle 
wires  on  the  loaded  side  of  the  system  in  Fig.  12  is  denoted  by 
q,  so  that  F3=P'(l+5'/100). 
Hence 
F4=2F-F3=F(l-?/100) ;  F3/F4=(100-f?)/(100-?) ; 
F3-F4=F(2?/100)  or  (F3-F4)/F=2j/100, 
whereas  (F3— F)/F=?/100,  which  shows  that  the  difference 
between  the  voltages  on  the  two  sides  is  twice  the  difference 
between  the  voltage  on  one  side  and  the  mean  voltage  of  the 
two  sides. 

F3/F4  has  been  expressed  in  Section  XII.  in  terms  of  fluxes 
and    other    quantities;    hence    {100+j)/(100— ?)  =  F3/F4= 

93-(93-94)C^/2F 

94+/i!(93"-f942)/ft3(93+94)+(93-94)C/J/2F- 
Hence,  by  ordinary  rules  of  ratios, 

M00_(y3-94)(l-g^/T^)--R(93^+94'')/^3(93+94) 

(93+94)^--'^(93^+94")/''^3{93+94) 

_(93^-94^)(l-gfi/n-(93-+94^)fi/-R. 

(93  +  94)'+(93'+94'')«/^3 

Now  1— CS/F=(F— Ci?)/F=eo/F,  so  that  this  statement  may 
be  put  into  the  fomi 

q  _  (eo/F-J?/fi3)93^-(eo/F-fi;/i?3)94- 
100     (I+jR//J3)93-'-f-29394+(l+;i/A»3)94-' 
Hence,  by  multiplying  across, 
(eo/F-   /e/7y932-(co/F+iJ//J3)94-- 

=(<7/100-h^/e/100/J3)93-+2?9394/100-f(<//100+?/;/100/y94^ 
which  eventually  becomes  a  quadratic  in  94/93, 


/1 00+2    J?  .     1     , ''o^ 

V  100  'R^m'^v) 

Hence 


V93. 


^100 


'lOO-lK 


100-Hr 

UK)     ' 


94  ,  /100+g  ^  ,  _£__M=o 
93"^V    100    "iJa'^lOO     F/       ■ 

'_sM±I   ^  J__425_    4eo-\* 
100     •  7^3  •  100     IQQ-     F"  I 


(10+^/  R^     ± 
100    '  ZJ.,    100' 
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A=- 


This  gives  94/93,  and  hence  also  64/63,  in  terms  of  known  or 
specified  quantities.     The  expression  can  be  simplified,  and 
for  convenience  the  ratio  94  93=64  V3  will  be  denoted  by  A. 
^_-q±[{me,!rf-2q{m+q)R;R,-  \{m+q)R;R,)  ^-]i 
100eo!V+q+{lOO+q)RIRs 
Now  if3=F3/C3=(100+g')F/100C3,  hence  (100+5)/?/i?3 
=100C3iJ/F.     Inserting  this  gives 

-q±  {(iooeo/r)--2g(iooc3J?)/r-(iooC3g/F)^;t 

+?+100eo/F+100C3B/F 

The  value  of  R  used  must  correspond  to  C3,  and  must, 
therefore,  include  the  value  of  the  brush  contact  resistance 
corresponding  to  C\.  This  expression  for  A  gives,  in  its  full 
form,  the  criterion  for  compounding  already  given  in  section 
XII.,  namely,  F3>=<F4,  if  94/93,  which  is  A,  <=>  an 
expression  which  is  simply  the  above  in  an  incomplete  form. 
This  is  evident  from  an  examination  of  the  two  fonuul»,  T'3 
being  >  =  <F4  according  as  q  is  positive,  zero,  or  negative. 

When  F3=F4=F,  and  thus  g=0,  the  two  expressions  for 
A  become  ^  =  ±  {(eo/T'-.R/.R3)/(eo/F+iJ//?3)}  i,  which  is  the 
incomplete  form  previously  given,  and 

A  =  ±{(eo-C,R)l{e,+C,R)}^. 
which  is  the  other  form,  and  is  even  simpler.  Except  in  the 
very  smallest  sets,  e^  is  so  nearly  equal  to  F  that  it  is  often 
sufficiently  correct  to  calculate  from  +  {(V—CsR)/(V+C^R)}  i 
to  get  A,  which  saves  even  the  small  amount  of  work  involved 
in  finding  e^  from  V—CR.  Thus,  the  determination  of  A  for 
level  compounding  is  very  simple  indeed. 

What  is  given  in  a  specification  as  regards  the  compounding 
of  the  system  is  usually  the  percentage,  if  any,  of  over  or 
under  compounding  at  some  given  value  of  C3  in  the  middle 
wire,  say  5  per  cent,  at  full  load,  or  the  like.  As  the  ideal 
arrangement  is  straight  line  compounding,  whether  level  or 
otherwise,  q  may  be  taken  as  proportional  to  C'3  directly,  for 
other  values  than  the  specified  amount,  so  that  1//C3  is  a  con- 
stant, say,  q=BC^.  If,  say,  q  is  +4  per  cent,  at  40  amperes 
out  of  balance,  then  B=+l/10;  for  level  compounding,  fi=0, 
and  80  on. 

Inserting  BC^  for  q  gives 
._-BG3±i(\(^e^jVf-  {23 .  100fi/F+(100fl/F)'»}  0^^]* 
■  +5C3+100eo/F-fIOOC3fl/F 
This  expiession,  in  its  various  forms,  is  one  of  the  most 
importaot  and  comprehensive  in  the  whole  theory  of  the  rotary 
balancer. 

In  the  numerical  example,  inserting  the  values  gives 

-J3C'3+[98^-  {B  .  200/250-|-(100/250)'}  03^]^ 
~  +BC3-f98-|-100C3/250 

^  -BC3+[9604-  {0-8fl+0-16}  C^^\ 
+BC3+98+O4C3 
which  shows  how  to  get  the  ratio  of  94/93,  or  64/63,  for  any 
given  value  of  B,  as  C'3  changes.     For  level  compounding — 
A  =+[9604-0-16CVJV[98+0-4C'3] 
=±[  |98-0-4C'3!  /  (98+0-4C3}  ]» 
=+[  {245-0,} /(245+C3)]», 
which  is  the  same  as  the  second  form  derived  above  from  tiic 
exprcsHJon  with  q  in  it  ;    and  tliis  simply  means  that  to  kcrj) 
level  compounding,  the  ratio  of  fluxes  must  change  in  tiie  above 
way  as  C'j  changes  ;   if  this  relation  be  maintained,  then  94/93 
is  correct,  therefore  64/63  is  correct,  and  speed  adjustment  as 
necesHury  will  automatically  take  place  until  64  and  63  indi- 
vidually  are  of   the   correct   vulues   to   make   ('Jf't=—eil<'-3, 
that  JH,  til  make  the  total  Hujierposcd  tonpii)  have  zero  value. 
The  meaning  of  the  +  HJgu  in  A  will  be  examined  later. 
From  previouH  slalemerilH, 

C',:=(2F-f-63-C4)/(«4-27?3), 

hence  C,R  +  2V3~^2V+eJ-e^, 

or  e4=e,-C'3ft-2F3f-2F, 

or  Ae,=:e,-C\H-2V^+2V. 

Hence  ej^^iCjR  |  27F/I(i())/(|  -/f), 

and  6«  -{C'j/f  i  '2vr/l(Ki)/l/(|-/f), 

therefore  ''a*'*     '^'r,/'  •  2'/I'/!0(l, 


which  is  the  full  form  of  another  compounding  criterion  pre- 
\nously  given.     These  expressions,  in  terms  of  B,  are — 
e3=C3(i?+2SF  '100)  l{l~A), 
ei=C3{R+2BrjmO)AI(l-A), 
and  (63-64) =C3(i?-f25F/I00). 

The  complete  form  of  the  third  criterion  for  compounding 
can  be  derived  as  follows  : — 

F3=  ■l~2Ve^+CR{e,+e^)+(e/+e^^)}  !{e^-e^). 
Hence,  632+e42=2F64+F3(e3-e4)-CB(63+e4). 

which,  simplified  by  putting  F3+F4  for  2F,  and  then  expres- 
sing F3  and  F4  in  terms  of  F  and  q,  becomes 

es''+ei-={V-CR){e,+e^)+qV{e^-e,)im, 
or  {e3^+^4')/(''3-r64)=eo+?l'(«3-e4)/100(63+e4). 

It  is  also  possible  to  relate  C5  and  Cg  to  C3  in  terms  of  A, 
for  A=eJe^=~C^jC^,  hence  Cg=~C^IA.     Now, 

C,=C,-C,^-C,(ljA+l), 
hence  C5=-C3^/(l+^), 

and  C^=+CJ{1+A). 

If.  then,  A  is  settled  in  terms  of  the  compounding  required, 
C5  and  Cj  are  known,  as  are  also  63  and  64.  in  terms  of  C'3  and 
other  known  or  sepcified  quantities. 

F3  and  F4  can  also  be  related  to  A  and  the  other  quantities 
thus  : — 

V,=e,+CR+C,R :    \\=e^+CR+C,R. 
V3=C3(R+2BV  1100)1(1- A)+CR-C3RAI(1+A) 
=C3{R(l+A^)+2BV{l+A)ll00]l(l-A^)+CR, 
and  F4=C3(i?+2BF/100)^/(l-^)+CiJ+C3i?/(l+^) 

^C3{R(l+A^)+2BVA{l+A)ll00}  I  (l-A'^)+CR. 

Using  the  expression  just  found  for  F3,  gives 
V{l+q!100}=C3R{l+A-)l{l-A^)+2qVilOO(l+A)+CR. 
Thus 

V {l-q(l+A)llOO{l-A)}  -CR=C3R{1+A^)l{l-A% 
or       eo=^CsR(l  +  A^)l(l-A^)+qV{l+A)/lOO(l-A). 

=  C3/?(63H64^)/(63^-642)+gF(63+64)/100(63-64), 
100r(63^-64^)6o-(63^+64^)C3Ji:\ 

Whence  q=  y  {  ^^^:^,  j , 

-  V\        '     ~{l  +  Af~     "     i- 
A  variant  of  this  is  deTivable  from  the  relation  alreadv  stated, 

6o=(63-+64^)/(e3+e4)-?F(63-64)/100(63+64)", 
100  f  63^+64^) -(63-f  64)60! 

''^^i 71=7, )■ 


which  gives 


and  still  another  form  is  derivable  from 

6o=C3/?(63^+e42)/(e32-e4'')-t-?F(63  +  64)/100(63-64). 

Inserting  F(l +(7/100) /7?3  for  C3,  and  multiplving  up,  gives 
eo(e,'-e^)R.,Me,'+e^)VR+qV{(e3^+e^)R+(e,+U)'R^\m, 
whence 

(y=100j(63--64^)6ofi3-(63^+64°)FJgl 

F  t     (e^^+e,'^)R+(e3+e,)m3     i 
_100 1  {l-A'^)eoR3-{l  +  A^)VR\ 
~  V  \   '(l+A"-)R+(l+A)-R3    '■ 
Hence,  for  any  given  relation  of  63  and  64,  q  is  determinable 
in  tci-ins  i)f  these  and  other  known  or  specified  (i\iiuUities. 

{To  be  oiiliiiiKd.) 


THE  ORGANISATION  OF  TRADES.* 

n\    1;.     I.    I-.    IlKNN. 

My  iniMHJon  to-nij<ht  is  a  very  simple  one.  1 1  ciiii  l>(<  expressed 
ill  a  Hentciice.  It  is  to  pleiw)  for  the  organisutioii  of  I  lie  tra<li>.s  of 
tliiH  coiiiilrv  in  hiicIi  a  way  tliat  I  lie  three  parties  in  I  crested — (I)  tl"' 
Slate.  (2)  llic  workman,  (.i)  llw  capitalist— may  he  able  together  to 
develop  llicm  til  their  fuilc^l  cxiint. 

Tlic  liiKt  ipicKtion  which  arises  is  this:  Wl\y  hother  to  organise 
triulc  at  all  ?  We  have  dune  very  well  in  the  past,  and  why  not 
lenv<'  tliiiigHaloiio  7 

•  Alwlrnet  of  o  looturo  to  Iho  London  School  of  Eoonomia'*,  dolivorod 
.7niiimrv  iKtIi.     ., 
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Among  the  many  reasons  why  improvements  must  be  ntade  are 
such  matters  as  :  Raising  revenue,  repairing  the  wastage  of  war, 
providing  work  for  all  upon  demobilisation,  and  foreign  competition. 

But  amoiii;  tlie  fundamriital  and  inure  iiu])ortant  reasons  arc  these  : 

The  inrnasini;  needs  iil  the  |)o|iii|:i(  ii>n  demand  niore  goods,  and 
the  mareh  of  civilisation  demands  less  \v<irk,  and  the  two  can  only  be 
secured  by  better  arrangements. 

It  is  one  of  our  elementary  duties  to  see  that  in  our  industrial 
scheme  there  is  as  little  as  possible  of  waste  of  material  or  effort. 

The  Interests  of  the  State  in  Trade. — Before  considering  the  relations 
of  the  Government  to  trade  and  industrj'  it  may  be  convenient  to 
inquire  what  is  it  that  the  nation  wants  from  trade.  We  have  got 
into  the  habit  of  giving  the  whole  of  our  mind  to  side  issues  like  Free 
Trade  and  Protection,  or  work  and  wages,  and  it  seems  to  me  that 
we  have  now  to  go  back  a  little  and  consider  the  primary  interests  of 
the  nation  in  industry. 

If  we  take  as  an  exam])le  the  boot  trade — I  select  boots  because  I 
know  nothing  about  them — if  we  look  at  the  boot  trade  from  a 
national  point  of  view  we  find  : — 

A  few  hundred  so-called  masters,  representing  a  few  millions 
of  capital,  at  present  in  control  of  the  trade. 

Next,  there  is  a  much  larger  body  of  managers,  salesmen, 
accountants,  travellers,  shippers,  and  wholesale  and  retail  shop- 
keepers. 

And  last  and  most  important,  an  army  of  operatives  engaged 
in  the  actual  work  of  manufacturing  boots. 

Looking  at  the  matter  from  the  national  point  of  view  only,  the 
best  things  that  can  happen  are  : — 

That  the  maximum  quantity  of  boots  should  be  produced. 
That  the  proportion  of  boots  to  population  should  be  high. 
That  the  largest  possible  number  of  pairs  of  boots  should  be 
sent  abroad. 

That,  it  seems  to  me,  is  the  national  point  of  view. 

Next,  we  arrive  at  a  number  of  secondary  considerations,  such  as 
foreign  competition,  involving  questions  like  tariffs,  and  wages  and 
profits,  which  are  domestic  c|uestions  as  between  the^  different  per- 
sons in  the  trade.  But  the  first  essential  is  the  production  of  the 
maximum  quantity. 

A  further  study  of  the  boot  industry  will  show  that  the  small  body 
of  masters  are  able  to  withdraw  their  capital  and  stop  production 
altogether  if  it  suits  them  to  do  so.  On  the  other  hand,  the  operatives 
can  call  a  strike  with  the  same  result.  Either  of  these  parties  may 
so  act  as  to  send  the  industry,  lock,  stock  and  barrel,  to  Germany  or 
America. 

This  sort  of  thing  has  happened  many  times.  There  is  no  autho- 
rity which  can  watch  the  national  interests  in  these  matters.  The 
British  boot  trade  to-day  depends  upon  the  accident  that  a  number 
of  capitalists,  managers  and  workpeople  will,  in  their  own  discretion, 
think  it  worth  while  to  engage  in  the  manufacture  of  boots.  I 
suggest  that  it  is  the  duty  of  the  Government  to  make  such  arrange- 
ments that  this  nation  shall  occupy  a  proper  place  in  the  boot  world. 
I  submit  that  the  maintenance  of  output  in  boots,  as  in  everything 
else,  is  a  proper  matter  for  the  consideration  of  the  Government. 

The  work  of  the  Government  in  assisting  trade  and  industry 
should  take  the  form  of  organisation,  direction,  or  control,  rather 
than  of  direct  intervention  in  actual  trading  transactions.  The 
(jOV(>rnment  should  encourage  the  activities  of  traders  and  not 
attempt  to  compete  with  them. 

Our  trade  and  commerce  is  the  only  part  of  our  national  life  which 
is  not  organised  upon  a  representative  basis.  The  Government 
should  not  dalible  in  trade  any  more  than  it  dabbles  in  local  affairs. 
In  trading  matters  the  Government  ought  to  prescribe  and  not  dis- 
pense. In  considering  the  possibilities  of  a  connection  between  the 
State  and  trade  the  question  of  initiative  arises.  I  am  frequently 
told  that  the  first  .step  should  come  from  the  trades  themselves, 
and  that  tht^n?  ought  to  be  a  general  demand  on  the  part  of  trade 
unions  and  associations  for  Government  recognition  and  help.  I 
believe  that  the  initiative  must  come  from  the  Government.  Manu- 
facturers are  interested  in  prices,  workpeo])le  are  interested  in  wages, 
and  both  have  done  a  great  deal  to  promote  their  respective  objects. 
I  suggest  that  there  is  a  more  important  interest  in  trade  than  either 
of  these  two,  the  interest  of  the  nation,  and  that  the  nation,  through 
the  Government,  should  take  active  steps  to  promote  that  interest. 

Trade  associations  can  be  divided  into  two  chief  classes.  First, 
there  are  tho.se  like  the  Chamber  of  Commerce,  which  is  concerned 
with  all  trades  ;  and,  secondly,  the  particular  trade  association  which 
deals  with  the  interests  of  one  particular  industry. 

Chambers  of  commerce,  federations  of  industry  and  other  siinilai^ 
bodies  are  not  included  in  my  present  argument  When  wc  come  to 
study  the  trade  associations  proper  we  find  some  thousands  of 
boilicH  with  very  varying  objects.     At  the  head  of  the  list  should  be 


placed  a  group  of  strong  .societies  which  I  class  togcthc'r  ,is  price 
associations,  existing  admittedly  for  the  simple  purpose  of  the  regu- 
lation of  prices. 

Some  of  these  have  the  most  interest  uij  ai  imiiu( ments  with  labour. 
The  Bedstead  Federation  is  notable  in  ili,  n  h  -  i.  Not  only  have 
they  succeeded  in  satisfying  labour  with  :i  shilini',  sv.iU'.  ))ased  upon  the 
market  price  of  bedsteads,  but  they  admit  the  labour  leaders  to  a 
small  share  of  the  control  ot  the  industry,  and  in  that  way  arrange  a 
complete  boycott  of  non-associated  firms  so  far  as  labour  is  concerned. 
The  next  most  important  series  consists  of  associations  which 
have  their  being  simply  for  the  purpose  of  lighting  labour.  After 
these  come  a  variety  of  bodies,  some  of  them  local,  some  of  them 
national  in  their  activities,  and  most  of  them  having  special  objects 
arising  out  of  the  peculiar  needs  of  their  particular  industries.  But 
the  latest  and  the  most  interesting  trade  association  is  to  be  found 
in  connection  with  building.  There  has  witfiin  the  last  few  months 
been  established  a  National  Industrial  Parliament  for  the  building 
industry.  This  body  is  to  have  the  support  of  most  of  the  trade 
vmions  connected  with  building,  as  well  as  of  the  masters'  associations. 
It  is  the  most  serious  and  the  most  promising  effort  that  I  have  come 
across  for  the  settlement  of  outstanding  differences  between  capital 
and  labour.  It  falls,  however,  far  short  of  the  ideal  Trade  Council  as  I 
conceive  that  body,  in  that  it  appears  to  have  nothing  to  do  with  pro- 
duction, with  science,  with  education,  with  the  elimination  of  waste 
or  the  control  of  competition. 

What  is  Wanted. — It  may  be  convenient  at  this  stage  to  state 
exactly  my  conception  of  the  National  Trading  Organisation  which, 
in  my  judgment,  the  Government  ought  to  bring  mto  being  without 
delay.  The  basis  upon  which  I  build  is  the  trade  association  and  the 
trade  union. 

I  would  have  every  manufacturer  in  a  given  trade  a  member 
of  the  trade  association. 

I  would  require  that  every  workman  and  workwoman  in  that 
trade  become  a  member  of  the  trade  imion. 

And  from  the  two  bodies  I  would  construct  a  Trade  Council 
to  which  the  Government  would  give  a  status  and  responsi- 
bility, placing  it  in  much  the  same  position  as  a  local  governing 
body. 

Out  of  these  numerous  Trade  Councils  I  would  elect  a  National 
Trades  Council,  and,  presiding  over  this,  I  would  place  a  member 
of  the  Government  specially  responsible  for  the  promotion  of 
the  trading  interests  ot  the  country. 
Having  established  Government  control  of  associations,  unions, 
and  coimcils,  it  then  becomes  necessary  to  formulate  a  scheme  of 
work  for  the  development  ot  each  industry.     The  principal  work 
which  lies  before  these  bodies  divides  itself  naturally  into  six  or  seven 
heads:     (!)   Industrial   and   scientific   research,   (2)   education,   (3) 
export,  (4)  statistics  and  finance,  (5)  wages  and  profits,  (6)  exhibi- 
tions and  advertising,  (7)  welfare. 

The  Government  department  charged  with  the  control  of  these 
Trade  Councils  would  divide  itself  into  six  sub-departments,  dealing 
with  these  six  subjects.  It  would  then  be  necessary  for  each  trade 
to  set  up  committees  and  ofificers  to  handle  each  of  these  same  subjects* 
As  an  exampli-'.  in  this  way  the  boot  trade  would,  for  the  first  time 
in  its  histdiy.  have  the  advantage  of  a  body  of  men,  paid  officials, 
concerned  with  the  problems  of  the  trade  as  a  whole — not  interested 
in  the  propserity  of  any  particular  firm : — 

Interested  only  in  the  production  of  boots. 
Interested  to  see  that  British  boots  were  better  than  any  other 
boots. 

Responsible  for  making  certain  that  the  boot  industry  had 
the  advantage  of  every  fact  that  was  knoWTi  to  science  in  con- 
nection with  the  manufacture  of  boots. 

Responsible  to  the  nation  for  the  securing  of  this  country's 
proper  proportion  of  the  world's  trade  in  boots. 

Responsible  to  the  nation  and  the  trade  for  the  education  of 
the  yomig  people  who  are  later  to  form  the  masters  and  the  men 
of  the  boot  trade. 

Responsible  for  the  absolute  elimination  of  any  waste,  over- 
lapping, or  inadequate  procedure  within  the  industry — 
and  so  on.     In  fad,  for  the  first  time  there  imiild  be  scope  for  reallij 
great  brains  in  the  hoot  trade. 

The  essential  element  in  all  these  arrangements  is  the  representa- 
tive principle.  The  Boot  Trade  Council  or  the  Boot  Parliament  would 
bo  a  properly  representative  body,  always  mider  the  necessity  of 
keeping  the  confidence  of  its  constituents.  With  the  trade  on  the 
one  hand  and  the  Government  on  the  other  it  ought  ("  lie  able  to 
combine  the  interests  of  the  industry  with  the  interests  of  the  nation. 
Some  of  the  writers  on  this  subject  consider  that  the  salvation 
of  British  trade  will  come  from  the  amalgamation  of  businesses. 
The  advantage  of  the  association  method  over  the  trust  method  is 
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that  it  keeps  the  little  man  in  being.  The  little  man  in  trade  is  a 
tremendous  asset.  He  is  essentially  British.  His  only  trouble  is 
that  he  will  devote  his  energies  to  fighting  other  little  men  instead  of 
joining  with  them  in  au  effort  to  tight  the  battles  of  the  nation  and 
to  improve  himself  and  his  industrj-.  If  •n-e  can  get  the  advantages 
of  amalgamation  or  united  action  without  destroying  the  little  man  I 
contend  that  we  shall  be  all  the  better.  If  the  little  man  is  organ- 
ised, if  his  work  is  arranged  for  him.  if  he  is  forced  to  specialise  on 
some  one  little  part  of  the  trade,  in  which  he  is  engaged,  we  can,  I 
think,  secure  the  advantages  of  economical  production,  which  is  the 
main  asset  of  the  trust  or  combine. 

In  suggesting  that  the  Government  should  recognise  and  control 
trade  unions  and  trade  associations  I  am  not  overlooking  the  fact 
that  both  of  these  bodies  will  probably  object  to  the  process.  As  the 
price  of  recognition,  and  in  return  for  the  assistance  which  it  is  able 
to  give  to  an  industrj-,  the  Government  will  demand,  on  the  one  hand, 
the  abandoning  of  the  independent  and  irres-ponsible  attitude  of  the 
trade  union,  and,  on  the  other  hand,  the  giving  up  of  those  elements 
in  the  masters'  associations  which  are  contrary  to  the  public  interest. 

Labour. — Any  settlement  of  the  trading  problem  is  out  of  the  tjues- 
tion  unless  the  co-operation  of  labour  can  be  seciu-ed.  Satisfactoiy 
working  arrangements  with  labour  can  never  be  made  until  bodies 
representing  capital  and  management  of  equal  standing  with  the 
trade  unions  have  been  brought  into  existence.  The  establish- 
ment of  thoroughly  representative  trade  associations,  together 
with  the  existing  trade  unions,  would  make  possible  the  creation  in 
each  industry  of  governing  or  controlling  bodies  composed  half  of 
masters  and  half  of  men,  who  could  be  responsible  to  the  Government 
for  the  welfare  of  each  particular  trade. 

The  demands  of  labour  are  generally  erroneously  expressed  as 
demands  for  money — wages.  The  workman  gets  an  exaggerated 
idea  of  the  importance  of  money,  because  in  his  case  the  bulk  of  his 
turnover  actually  ])asses  through  his  fingers  in  the  shape  of  coinage. 
But  the  demand  of  labour  is  not  really  for  money  ;  it  is  for  boots, 
beef,  bicycles,  omnibuses,  or  any  other  form  of  goods  or  services. 
These  things  all  necessitate  production. 

The  great  brains  that  are  directing  the  labour  movement  under- 
stand this  point,  and  some  interesting  changes  are  noticeable.  The 
claim  of  labour  used  to  be  for  money.  It  tlien  became  a  demand  tor 
a  bigger  share  in  the  proceeds  of  industry ;  and  latterly  a  more 
advanced  plea  is  put  forward  for  a  share  in  the  control  of  industry. 

If  we  put  the  problems  of  production  in  their  order  they  are, 
roughly,  as  follows :  (1)  Education,  (2)  the  application  of  science  to 
industrj',  (3)  the  elimination  of  waste,  (4)  the  disposal  of  the  product, 
(5)  wages,  (6)  profits. 

Now,  the  whole  nation  is  interested  in  problems  (I),  (2),  (3)  and 
(4).  Labour  and  capital  are  equally  dependent  upon  their  successful 
solution.  Labour  and  capital  are  equally  entitled  to  express  an 
opinion  with  regard  to  them,  and  it  is  not  until  they  are  solved  that 
any  question  of  wages  or  profits  can  arise. 

.My  demand  is  on  behalf  of  the  nation  for  the  fullest  possible 
develof)ment  of  each  industry.  My  argument  is  that  everyone 
c-ngagi'd  in  that  industrj'  ought  to  be  given  the  opportunity  to  take 
a  hanrl  in  that  development.  My  theory  is  that  this  can  onlj'  be 
florie  by  the  introduction  of  the  representative  principle  into  each 
lra<Je,  and  the  setting  up  of  authorities  for  the  study  and  control  of 
the  whole  trade.  On  these  bodies  labour  should  have  an  equal  voice 
with  capital. 

Ouljiiil. — A  comparison  of  the  census  of  production  in  this  countrj' 
and  America  gives  some  very  startling  and  unpleasant  facts.  The 
American  protluces  three  limes  as  much  as  the  Englishman.  The 
value  profluri-d  in  the  riiiled  Kingdom  bj'  each  worker  in  tlic  boo( 
and  sh'x'  induslrj-  per  year  was  £171,  in  America  tolfi.  In  card- 
board  licixes,  £10(5  here  and  £275  in  America.  In  butter  and  i-lieesc, 
here  £1 ,310  and  £2,07!)  in  America.  In  cement,  £102  in  England  and 
£172  in  Ihe  .Stftt<-H.  In  clothing  the  figures  are  £iri8  and  £484. 
Tliew  MtiirtliiiK  differenecH  are  the  dir'-ct  result  of  the  bett(T  organisa- 
lioii  of  IrojJe  ill  (he  I'nited  States.  This  is  not  a  matter  of  tariffs  ; 
it  iMMot  a  mnttiT  of  wages  or  profit  h;  it  is  solely  and  siniplj'aqueKlion 
of  orgnniHution.  Hut  in  Hi'curiiig  maximum  output  it  is  not  onlyneces- 
Hury  to  employ  the  bi'st  mii'hirieH  and  to  see  that  the  energies  of 
every  worker  are  iitiliH<'d  to  the  best  wlvantage  ;  it  is  also  necessaiy 
to  we  thill  every  factory  in  an  induHtry  is  employed  upon  tho  part- 
tir'ular  elnnH  <if  work  which  it  can  best  perform.  In  the  past,  so  far 
from  HtuflyiiiK  the  iKixxibilitieK  of  inereusing  output,  the  tendenej' 
hiiN  been  ili'lilMTttlely  to  rcHtriet  output.  VVe  have  heanl  a  great 
deal  ill  the  liiMt  lew  yearH  about  the  limit  itt  ion  of  output  on  the  part  of 
thetnule  iinioiiH.  The  iniqnitjiH  of  this  Hystemare,  in  my  mind,  no 
worn;  than  the  iniqititieN  of  the  stupid  competitive  sjHtem  which 
(oreen  every  maiiutiietiirer  to  attempt  to  cover  tho  whoh'  of  his  trade 
and  thiiK  wnMe  half  of  hiiienergieH. 

('omiiig  to  the  ipieHtion  of  export,  although  we  have,  per  Iwad  (I 


am  speaking  now  of  pre-war  times),  the  largest  export  business  in  the 
world,  the  full  possibilities  of  exportation  liave  not  j'et  been  realised. 
It  is  the  greatest  folly  to  rest  content  with  the  fact  that  we  happen 
to  be  doing  more  business  in  this  way  than  others.  We  have  been  at 
it  for  centuries,  others  have  only  just  begun  ;  and  it  would,  indeed, 
be  a  marvel  it  after  a  mere  30  oi  40  years  either  Germanj'  or  America 
were  able  to  show  an  export  position  which  would  compare  with  ours. 

But  it  is  necessary  to  realise  that  we  are  in  danger  of  losing  our 
lead  in  export  matters  imless  we  improve  oiu'  methods. 

The  position  in  regard  to  any  particular  industry  in  a  particular 
foreign  market  is,  roughlj',  this  :  The  German  trade,  through  its 
cartel,  has  a  perfect  sj-stem  of  representation  in  that  market.  There 
is  no  competition  as  between  Germans.  America  is  in  almost  the 
same  position.  But  Great  Britain  has  nothing  but  a  personal  con- 
nection between  a  number  of  individual  manufacturers  and  a  number 
of  individual  buyers.  Those  indi\'idual  manufacturers  are  in  most 
cases  in  direct  competition  with  each  other.  There  is  no  attempt 
on  the  part  of  that  British  trade  as  a  whole  to  studj'  or  to  capture 
that  market.  My  contention  is  that  every  trade  must  present  a 
miited  front  to  foreign  competition. 

Another  weak  spot  in  English  arrangements  for  foreign  represen- 
tation is  that  the  men  who  travel  for  us  are  not  alwaj's  experts  in 
the  goods  which  they  have  to  sell.  If  instead  of  different  trades 
clubbing  together  to  meet  the  expenses  of  a  foreign  representative 
the  custom  were  for  men  in  the  same  trade  to  join  hands  it  would  be 
possible  to  send  to  each  market  an  expert  in  each  industry. 

To  sum  up  this  question  of  export,  the  position  is  that  American 
trusts  have  done  extremely  well,  that  German  cartels  have  done 
better,  and  that  British  co-operation,  if  it  can  be  brought  about, 
will  do  best. 

I  have  left  until  the  last  the  greatest  ciuestion  of  all — scientific 
research.  The  most  important  work  that  will  fall  to  the  lot  of  these 
Trade  Councils  will  be  in  comiection  with  the  application  of  science 
to  trade.  The  arrangements  which  the  Advisory  Council  have 
recently  made  are  an  exact  model  of  the  arrangements  which  I  hope 
maj-  be  made  in  other  departments. 

In  conclusion,  I  ask  :■ — 

1.  That  the  State  shall  recognise  its  duty  in  connection  with 
the  promotion  of  trade. 

2.  That  duly  elected  public  bodies  shall  be  created,  charged 
with  the  responsibilitv  of  caring  for  each  trade. 

3.  That  both  employers  and  eniployed  shall  be  represented 
on  those  bodies. 

Onlj'  by  some  such  means  as  this  can  the  gigantic  problem  of  our 
trade,  with  all  its  details,  all  its  complications,  and  all  the  vast 
national  and  international  interests  involved,  find  a  satisfactory  and 
a  lasting  solution. 

DISCUSSION. 

The  chair  was  taken  by  Dr.  H.  F.  Heath.  O.B.,  Secretarj'  of  the  Com- 
mitteeof  the  Privj-  Council  for  Scientific  and  Industrial  Research,  in  the 
absence  through  indisposition  of  Sir  William  McComiick. 

Dr.  He.\th,  in  proposing  a  veto  of  thanks  to  Mr.  Benn.  which  was 
carried  by  acclamation,  congratulated  the  lecturer  on  fjivin;.'  a  ])erfectly 
clear  statement  in  concrete  tonus  of  what  he  lielicvcd  to  lie  the  right 
steps  to  1x1  taken  towards  the  organisation  of  trade.  If  all  iniblic  speakers 
and  professors  followed  that  practice  our  advance  in  knowledge  would  be 
more  rai)id.  In  regard  to  tho  activities  of  his  (Dr.  Heath's)  Depart- 
ment, tho  Advisorj'  Council  was  an  expert  body  set  up  by  the 
Government  to  advise  them  in  connection  with  the  organisation 
and  development  of  n-search  as  a  whole.  Very  early  they  wero 
impressed  with  the  necessity  for  some  form  of  cooperation  so  far 
ns  industrial  research  was  coiiciMiied.  They  found  a  great  nimiber  of 
most  valuable  "engines"  for  tho  production  of  new  knowledge  in  tho 
imiversilies  and  univci'sity  institutions,  of  wliich  that  was  one.  and  also 
aconsidoinhle  n\iml)er  of  distinguished  scientific  and  professional  societies 
also  engaged  in  encouraging  n'search  :  but  neither  was  able  to  deal  with 
the  largest  ))rol>lems  of  industrial  nwarch.  as  they  had  no  means  of 
knowing  what  the  trades  wanted,  and  then'  was  no  machinery  by  which 
the  trades  could  express  their  desiivs  or  even  discover  them.  So.  on  lines 
parallel  to  those  of  Mr.  Brnii.  the  Council  came  to  tho  conclusion  that 
there  was  no  means  of  dealing  with  the  needs  of  the  great  industries 
unless  they  could  lie  indiKH'd  tu  come  together  in  cooperation,  with  the 
co-oi)eration  and  nooil  will  of  the  (iovenimenl.  That  cniichision  kd  to 
Lord  Crewii's  announiinieuf  •  luid  lo  the  di-cision  of  the  Administration 
that  the  plan  miisl  lie  devised  f<ir  a  longer  period  than  12  months— that 
annual  votes  liv  I'arlianient  would  he  iusiiflicient  and  imsuilable  for  the 
pun>o«e.  Th"  <;oveniini'iil  phus'd  at  the  disposal  of  llie  Department  a 
largo  fund  to  1h'  ex]ieii(leil  over  not  less  than  five  years  in  agivenient  and 
consultation  with  the  indiisini^  of  the  ccmiilry  for  their  IxMiefit.  either 
in  lh">  fonn  «l  capital  or  iiiniiifiMinuee  or  both,  (his  money  to  !«•  available 
for  tho  assistance  of  nssoeialiniis.  Then'  would  be  ot  her  funils  for  univer- 
siliog,   n^Hoareh   students   luxl   workers,   and   professional   and  sciontilio 
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societies.  All  those  could  be  dealt  with  by  the  ordinary-  annual  vote. 
The  Coiuicil  was  clear  that  as.sociations  must  be  associations,  not  of  a 
whole  industry,  but  of  particular  trades.  For  instance,  the  makers  of 
all  types  of  internal  combustion  engines  might  form  one  association. 
The  associations  must  include  the  employer,  the  employe  and  the  man 
of  science  (who  might  \y  either  an  employer  or  employe).  The  actual 
guiding  body  that  would  s])end  the  money  put  up  by  the  Government 
and  the  associations  jointly  should  include  men  who  understood  what 
research  meant  and  the  principles  upon  which  it  should  be  adopted. 
Provided  the  associations  conformed  with  the  general  principles  which 
the  Department  must  stand  for.  they  might  also  undertake  other  func- 
tions, the  scope  of  which  must  be  decided  after  exi>erience.  A  sur- 
prising number  of  such  associations  were  coming  into  existence.  If  an 
association  did  more  than  deal  with  research,  the  new  Go\'emment 
Department  would  only  ask  that  the  fimds  for  I'esearch  be  kept  separate. 
Mr.  Benn,  in  acknowledging  the  vote  of  thanks,  said  he  was  much 
indebted  to  Dr.  Heath  for  coming  there  at  an  hour  or  two's  notice,  and  so 
kindly  giving  up  his  time  to  taking  the  chair  at  that  meeting. 


THE  fflGH-VOLTAGE  POTENTIOMETER.* 

BY    H.A.RRIS    J.    RYAX. 

The  potentiometer  method  for  the  measurement  of  alternating  vol- 
tage tluties  requires  :  (1)  A  distributor  of  alternating  potential,  iden- 
tical in  phase  and  wave  form  with  the  alternating  potential  to  be 
determined  ;  (2)  a  satisfactory  potential  difference  detector  to  deter- 
mine when  the  known  potential  from  the  distributor  matches  the 
unknown  potential  to  be  measured.  For  a  bigU-voItage  potentio- 
meter at  reasonable  expense  the  fol.owing  types  are  feasible  : — 

A  source  of  sjTichronous  variable  voltage  that  matches  the  voltage 
to  be  measured  in  phase  and  wave  form  ;  requires  a  phase-shifting 
transfonner  and  an  induction  regulator  or  a  suitable  multiple-tap 
transformer. 

A  condenser  connected  to  the  high-\'Oltage  source  having  a  variable 
potential  feature  as  follows  :  A  fluid  dielectric  and  a  potential  tapping 
plate  electrode  that  may  be  moved  to  any  position  between  the  main 
electrodes  of  the  condenser,  or  a  series  of  electrode  potential  plates 
mounted  in  the  dielectric  between  the  main  electrodes  at  uniform 
intervals. 

A  chain  of  equal  water  resistances  connected  across  the  same  high- 
voltage  source  as  the  test  specimen  from  which  any  required  potential 
may  be  tapped. 

There  are  two  types  of  detector  available  :  the  sparking  probe  ; 
the  Bemiet  .small  current  oscillograph. f 

In  the  sparking  probe  detector  advantage  is  taken  of  the  fact  that  a 
spark  occurs  at  a  pointed  electrode  when  used  to  connect  two  con- 
densers charged  to  different  potentials  (even  when  the  capacitances 
and  differences  of  potentials  are  small).  In  the  Bennet  detector  an 
oscillograph  with  suitable  auxiliary  equipment  is  used  to  observe  the 
charging  current  taken  by  the  insulator  system  under  observation, 
and  to  note  when  the  potential  applied  to  a  conductor  is  such  that  it 
may  be  brought  in  contact  with  a  metal  part  of  the  insulator  system 
without  disturbing  the  normal  v,^lue  of  such  charging  current. 

It  has  been  foimd  that  the  water  resistance  distributor  and  the 
probe  detector  constitute  a  convenient  and  reliable  high-voltage 
potentiometer  that  may  be  constructed  of  common  materials  with 
ordinarily  skilled  labour  at  small  cost.  A  colunm  of  water  moving 
slowly  through  an  ample  length  of  garden  hose  constitutes  the  resis- 
tance. The  author  has  used  I  ft.  of  hose  per  1,000  maximum 
range  effective  volts.  Tapping-in  point?  from  which  to  comiect 
the  cable  leading  to  the  probe  are  provided  by  breaking  the  hose  at 
regular  intervals  and  connecting  it  with  a  plain  metal  connector. 
The  hose  is  of  the  common  J-in.  variety,  75  ft.  long,  in  50 
sections  of  18  in.  each.  It  is  formed  into  a  cylindrical  helix  of 
12i  turns  on  a  diameter  so  as  to  use  four  sections  per  turn  and  so  as 
to  make  corresponding  metal  comiectors  line  up  in  four  columns  on 
the  surface  of  the  helix-cylinder.  The  turns  are  spaced,  insulated 
and  held  together  by  strain  insulators  and  light  galvanised  steel 
strands  located  at  the  metal  connectors.  Thj  hose  starts  at  the 
bottom  from  one  branch  of  a  supporting  cross  formed  of 
I -in.  galvanized  iron  pipe  and  a  live-way  fence-pii^e  fitting. 
It  ends  at  the  to])  in  a  branch  of  a  duplicate  pipe  structure.  The 
bottom  end  is  attached  to  the  water  supply.  The  branch  of  the  top 
cross  is  connected  to  one  of  the  high-voltage  source  terminals  and 
extended  horizon! atly  to  a  convenient  distance,  5  ft.,  and  terminated 
downward  in  a  common  sprinkler  nozzle. 

One  of  the  four  columns  formed  by  the  strain  insulators  is  selected 
for  mounting  the  tapping-in  terminals  of  the  conductors  that  lead 

*  Abstract  of  a  Paper  road  before  tho  Proceedings  of  the  American 
Institute  of  Electrical  Engineers. 

t  "  Distributing  Potential  over  a  String  of  Insulators."  By  J.  L. 
Bronnoman  and  Harold  .\I.  Orothm-s.  ■  Rleotrioal  World,"  Vol.  LXIV., 
Deo.  5,  1914,  p.  109,5. 


through  the  interior  of  the  helix  to  their  corresponding  melal  hoso 
connectors.  These  tap  conductors  are  made  of  No.  10,  B.  &  S.  gauge 
galvanized  steel  wire.  To  make  probe  connecting  terminals  at  tho 
outer  ends  of  these  tapping  wires,  such  ends  are  formed  into  nearly 
complete  rings  finished  with  eyes  and  clamped  with  small  bolts  in 
proper  order  around  the  strain  insulators. 

Ordinarily  75  kv.  will  set  up  about  50  milliamperes  through  this 
distributor.  This  current  should  always  be  large  in  comparison  with 
the  charging  current  that  passes  from  the  probe  cable  to  surrounding 
objects.  The  length  of  the  cable  used  with  this  distributor  is  10  ft. 
Its  capacitance  to  earth  does  not  exceed  0-000025  mfd.  The  charging 
current  liberated  from  it  at  75  kv.  to  earth  is,  therefore,  not  more  than 
seven-tenths  of  a  milliampere. 

Experience  with  the  transformer  and  condenser  types  of  distributor 
shows  that  the  water  resistance  distributor  yields  reliable  results. 
No  great  accuracy  is  claimed  for  the  outfit.  It  is  intended  only  for 
those  studies  in  which  the  results  are  not  required  to  be  known  within 
2  or  3  per  cent,  of  their  actual  values. 

The  potentiometer  may  be  used  to  determine  the  potential  of  any 
outline  or  surface  of  an  insulation  system  whereat  or  whereon  a 
metal  wire  or  sheet  may  be  momited  and  to  which  the  potential 
probe  can  be  applied.  Such  wire  or  sheet  is  called  the  insulator 
potential  electrode.  In  general  the  capacitance  of  the  insulator  poten- 
tial electrode  is  relatively  small.  The  presence  of  the  probe  may, 
therefore,  be  such  as  to  alter  the  potential  of  the  electrode  somewhat, 
but  the  only  result  is  to  widen  the  zone  of  potential  through  which 
the  detector  indicates  an  equally  good  balance.  This  effect  occurs 
alike  above  and  below  the  true  potential  of  the  insulator  electrode 
and  is  eliminated  by  reading  at  the  middle  of  the  potential  balance 
zone.  The  true  balance  must  often  fall  between  the  potential  taps 
as  actually  provided  in  the  distributor.  This  is  an  additional  cause 
that  generally  prevents  a  tap  being  found  at  which  absolutely  no 
probing  spark  is  discernable  in  full  darkness. 

It  is  believed  that  anyone  whose  general  training  and  experience 
have  prejjared  them  to  take  up  work  of  the  present  character  will 
have  no  difficulty  in  learning  quickly  from  their  own  perceptions  and 
efforts  the  correct  procedure  for  this  sort  of  potentiometer.  Ob- 
viously two  persons  must  work  together  to  apply  it.  One  handles 
the  probe  and  the  other  handles  the  probe  cable  from  tap  to  tap  in 
the  distributor  luitil  a  potential  balance  is  found.  The  probe  and 
tap  ends  of  the  probe  cable  are  each  handled  at  the  end  of  a  suitable 
stick  of  clear  equality  wood,  such  as  redwood,  white  pine  or  poplar, 
impregnated  with  paraffin  as  a  precaution  against  the  absorption  of 
water.  In  work  uixm  such  insulation  systems  as  a  suspension  type 
insulator  the  person  or  the  operator  should  be  as  distant  as  possible 
and  pennit  of  the  proper  handling  of  the  probe  in  order  that  the  elec- 
tric field  about  the  insulator  and  therefore  the  voltage  duties  of  its 
parts  will  not  be  disturbed.  It  is  thought  uimecessary  to  point  out 
the  many  expedients  that  may  be  employed  m  locating  and  mounting 
insulator  ])otential  electrodes  so  as  to  explore  the  intensity  of  the 
electric  fields  in  the  air,  oil  or  within  the  solid  dielectrics  of  any  sys- 
tem of  insulation.  These  will  promptly  suggest  themselves  to  any- 
one accustomed  to  such  work. 


A  Curious  Electromagnetic  Phenomenon. — In  '"  Metal- 
lurgical and  Chemical  Engineering  ''  E.  F.  Northrup  describes 
a  curious  effect  noted  in  an  electromagnet  with  a  wire  core. 
When  subjected  to  a  heavy  alternating  current  the  wires  at 
the  centre  of  the  core  began  to  creep  forward  out  of  the  solenoid 
until  finally  the  extremity  of  the  cere  instead  of  being  flat 
became  conical.  By  giving  one  of  the  wires  a  slight  twist  in 
one  direction  or  the  other  the  extended  cone  of  wires  could  be 
made  to  form  at  either  end  of  the  solenoid.  The  core  thus 
appeared  to  be  in  unstable  equilibrium,  the  direction  of  motion 
being  determined  by  a  slight  mechanical  displacement.  The 
effect  can  also  be  illustrated  by  making  the  core  in  two  sections 
a  central  iron  rod  in  a  surrounding  iron  cylinder.  Tho  central 
core  is  free  to  move,  and  on  suddenly  applying  a  direct  current, 
jumps  completely  out  of  the  solenoid  and  takes  up  a  position 
in  prolongation  of  the  cylinder  wall.  The  motion  is  quicker 
than  the  eye  can  follow.  On  the  other  hand,  it  is  found  that 
if  the  diameter  of  the  movable  core  be  nearly  equal  to 
the  diameter  of  tho  immovable  position  the  former  tends  to 
be  sucked  into  tlie  solenoid.  By  .suitably  proportioning  the 
movable  and  immovable  portions  of  the  core,  a  neutral  condi- 
tion could  be  obtained,  the  central  portion  being  neither  drawn 
in  nor  projected.  A  similar  result  could  be  obtained  by  in- 
creasing the  magnetic  permeability  of  the  fixed  core,  as  compared 
with  that  of  the  movable  portion. 
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TRADE  ORGANISATION. 

Of  the  maiiv  impoitaiit  matters  before  us  in  these  days 
trade  organisation  is  one  of  the  most  vital.  By  trade 
organisation  we  mean  trade  in  its  broadest  sense,  embracing 
all  our  industries  and,  therefore,  the  means  of  production. 
So  long  as  we  are  a  nation  of  manufacturers  and  traders  our 
national  well-bemg  is  bound  up  with  this  subject,  and 
consequently  ample  discussion  tie  eon  is  highly  desirable. 

The  latest  contribution  to  the  question  is  by  Mr.  E.  J.  P. 
Benn,  who  last  week  delivered  a  lecture  before  the  London 
School  of  Economics.  From  ihe  abstract  which  we  give 
elsewhere  it  will  be  seen  that  the  underlying  idea  consists 
in  a  partnership  between  the  manufacturer,  the  workman 
and  the  State.  Mr.  Benn  would  have  every  manufacturer 
a  member  of  the  trade  association  of  his  particular  trade, 
and  every  workman  a  member  of  a  trade  union  ;  from  these 
various  associations  and  trade  unions  he  would  construct 
trade  councils,  to  which  the  Government  would  give  a  status, 
and  from  these  numerous  trade  councils  he  would  elect  a 
National  i'rades  Council,  over  which  would  be  placed  a  mem- 
ber of  the  Government  especially  responsible  for  the  pro- 
motion of  the  trading  interests  of  the  country.  The  idea 
of  combination  between  capital  and  labour  by  means  of 
such  councils  has  been  already  advanced  from  time  to 
time,  more  particularly  by  the  Garton  Foundation,  but  Mr. 
Benn  goes  further  than  this,  and  suggests  that  the  Govern- 
ment should  take  a  hand  in  the  matter.  In  other  words, 
the  Government  is  no  longer  to  be  a  passive  looker  on, merely 
a  collector  of  revenue,  but  is  to  take  an  active  part  in  the 
promotion  of  trade. 

With  this  .sentiment  on  the  broadest  possible  lines  we 
have  no  doubt  that  many  will  agree.  It  is  this  idea  that 
has  brought  forward  such  an  insistent  demand  for  a  Ministry 
of  Commerce.  The  only  point  that  may  be  questioned  is 
how  far  it  is  desirable  that  the  State  should  intervene.  Mr. 
Me.nn  makes  it  clear  that  the  .sphere  of  the  Government 
should  not  consist  of  direct  intervention  with  actual  trade 
transaction-s,  but  that  the  State  should  assist  trade  and 
industry  by  means  of  trade  organisation,  direction  or  con- 
trol. This  is  important,  for  intei-ference  by  the  State  may 
lead  to  serious  difficulties. 

We  Huppo.se  the  chief  difficulty  in  bringing  about  this 
kind  of  arrangement  is  that  in  general  there  are  two  main 
parties  t<j  be  considered— namely,  the  employer  and  the 
empioycH.  Both  these  parties  wish  to  do  the  best  for  them- 
selves, and  in  this  process  they  are  inclined  to  forget  the 
benefits  de.sirerl  by  the  other  party,  or  what  is  advantageous 
to  the  indu.Htry  as  a  whole.  Any  particular  industry  may 
also  a«k  i\v'.  qiie.sfion,  "  Who  is  the  State?  "  From  their 
point  of  view  the  State  consists  largely  of  other  people  who 
know  nothing,  and  care  less,  about  their  particular  busine.'w, 
except  ill  so  far  m  they  wish  to  have  their  particular  product 
cheoply.  Kiom  the  |.f)int  of  view  of  cheapness  the  desire  of 
the  "  other  p'ojde  "  might  be  to  insist  on  restrictions  being 
])lnced  <in  the  iiiinoiity,  but  it  is  clear  that  if  an  industry  is 
to  flourish,  anything  in  the  shape  of  irksome  restrictions 
mast  not  lie  applied.  Rightly  or  wrongly,  the  keynote  of 
Great  Britain  is  individual  freedom,  and  the  principle 
apiilies  equally  to  organisations  considered  as  individuals  ; 


therefore,  it  is  generally  a  case  of  leading  rather  than  driving. 
This  attit  de  of  mind  has  been  particularlynoticeable  during 
the  present  war,  where  it  has  been  seen  that  the  Government 
has  often  refused  to  take  the  initiative,  and  has  waited  to  be 
almost  forced  by  public  opinion.  In  other  words,  the 
elected  Goverimient  looks  upon  the  general  population  of 
the  country  as  the  actual  Govermuent,  which  it  is  intended 
to  be,  though  whether  lack  of  leading  is  always  beneficial 
is  open  to  question.  Bearing  in  mind  this  national  char- 
acteristic, when  Mr.  Benn  suggests  that  the  initiative  should 
come  from  the  Govermnent  we  feel  that  it  would  be  neces- 
sary for  the  initiative  to  be  of  a  somewhat  modest  kind. 
Anything  in  the  nature  of  interference  would  probablv  be 
resented,  but,  on  the  other  hand,  much  good  should  come  of 
any  real  effort  by  the  Government  to  be  of  serious  use  to 
manufacturers  and  traders.  One  of  the  troubles  is,  as  has 
frequently  been  pointed  out,  that  Parliament  mostly  con- 
sists of  politicians  and  not  of  people  who  are  keenly  intei-- 
ested  in  manufacture  or  trade  :  consequently,  such  prob- 
lems are  not  handled  in  an  efficient  way.  There  seems  to 
be  no  reason,  however,  why  the  Government  should  not 
make  an  effort  to  bring  both  capital  and  labour  together, 
and  to  see  what  can  be  done  for  the  benefit  of  both  these 
essential  partners,  and  for  the  benefit  of  each  particular 
trade  as  a  whole.  As  Mr.  Benn  rightly  says,  from  the  point 
of  view  of  the  State  it  is  important  that  each  trade  should 
flourish  to  the  maximum  possible  extent,  and  there  is  some- 
thing wrong  in  our  affairs  when  it  is  poss  ble  for  either  the 
masters  or  the  men  to  do  incalculable  harm  to  a  particular 
trade  through  labour  disputes. 

The  suggestion  is  that  the  Government  should  recognise 
and  control  both  trade  unions  and  trade  associations,  and 
in  return  for  this  assistance  the  trade  union  must  give  up  its 
independent  and  irresponsible  attitude,  while  the  masters' 
association  must  give  up  those  elements  which  are  contrary 
to  the  public  interest.  It  is  there,  no  doubt,  that  the  rub 
will  come.  A  vast  deal  of  education  must  be  carried  out 
before  such  privileges  will  be  abandoned,  but  something 
has  already  been  done  towards  this  end.  One  difficulty, 
which  must  not  be  forgotten,  is  that  we  are  in  competition 
with  other  parts  of  the  world  where  the  conditions  are  en- 
tirely  different,  and  there  is  also  the  fact  that  capital  will 
only  flow  where  there  is  sufficient  inducement.  The  only 
way  of  overcoming  the  latter  difficulty,  if  the  inducement  is 
insufficient,  is  for  the  State  to  enter  into  trade,  which  course 
is  generally  recognised  as  a  sure  road  to  national  bank- 
ruptcy. 

The  view  that  the  demand  of  labour  is  not  really  for 
money  is  one  which  we  think  is  scarcely  tenable.  The 
demand  for  money  may  be  converted  into  a  demand  for  the 
necessaries  and  luxuries  of  life,  but  in  so  doing  we  come  back 
to  the  old  plan  of  barter.  Money  in  itself  is  only  a  medium 
for  transactions,  and  the  main  thing  is  to  he  able  to  get  as 
much  as  possible  in  exchange  for  a  given  amount  of  the 
medium.  The  amount  of  money  in  itself  has  not  any  definite 
meaning  unless  its  puichiisitig  value  is  expressed,  and  in 
this  respect  it  may  be  said  that  it  is  (|uite  as  advantageous 
for  the  working  classos  to  asl<  for  clii'ap  inoihiilion  as  for 
high  wages. 

Wo  fully  agree  witii  I  lir  iilfa  lluK  is  put  lorward 
for  the  "little  man."  II.-  is  undoubtedly  an  iisset  (as 
the  eicitrical  indusliv  lias  ii  r.'iidy  proved),  owing  to  the 
desirability  of  individualism,  which  is  one  of  our  strong 
points,  but  unless  he  is  sudit'iently  strong  financially  he  is  a 
source  of  weakness  to  his  trade  as  a  whole.  Kioni  t  liis  point, 
of  view  there  should  be  more  combination,  and  also  more 
specialising,  though  it  is  probably  a  mi.-^take  to  carry  this  to 
t  he  extnMiie. 
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In  conclusion,  we  may  say  that  we  hope  the  Govermueiit 
will  do  very  much  more  in  the  future  than  in  the  past  to 
assist  trade  in  this  country  on  some  such  lines  as  are  laid 
down  by  Mr.  Eenn,  and,  provided  that  such  matters  are 
taken  up  in  full  consultation  with  the  trades  concerned,  we 
do  not  doubt  that  the  initiative  of  the  Govermiient  would  be 
fully  appreciated  and  would  lead  to  far-reaching  results. 


REVIEWS. 

Copies  of  the  undermentioned  works  can  be  had  from  The  Elsctrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  Ijoolo  published  under  2s.  Add 
10  per  cent  for  abroad  or  for  foreign  books.] 

Mechanical  Engineers'  Handbook.    Edited  by  Lionel  S.  Marks. 

(Loiiduii;    Hill  I'lililisliiii:^  Co.)     I'p.  xxxiii.-|-l,830.     21s.net. 

This  new  handbook  is  Ijased  on  the  ""  Hiitte  " — a  three- 
volume  German  book,  now  in  its  twenty-second  edition.  Like 
the  "  Standard  Handbook  for  Electrical  Engineers,"'  the  new 
handbook  is  tlic  work  of  a  large  number  of  contributors.  Thus 
for  an  adequate  handling  of  the  section  devoted  to  '"  Properties 
of  Engineering  Materials  "  it  was  found  desirable  to  enlist  the 
s?rvices  of  no  less  than  13  specialists.  To  ensure  sufficiently 
spscialised  knowledge,  and  to  be  certain  that  the  practice  is 
truly  representative,  a  number  of  the  contributions  which  deal 
with  engineering  practice  were  submitted  to  one  or  more 
specialists  for  criticism  and  suggestions. 

In  looking  through  the  book  one  is  impressed  by  the  vast 
mass  of  engineermg  theory  and  practice  compressed  into  its 
pages,  and  by  the  care  that  has  obviously  been  taken  to  secure 
accuracy.  Although  of  American  origin,  the  book  is  likely  to 
be  used  by  many  Britisli  engineers,  and  for  this  reason  we  thuik 
thfij  reference  could,  with  advantage,  have  been  made  to  the 
work  of  the  British  Engineering  Standards  Committee. 

Of  the  15  sections  mto  which  the  book  is  divided  the  first  five 
are  devoted  to  Mathematical  Tables,  Mathematics,  Mechanics, 
Heat  and  Strength  of  Materials.  These  sections  are  well 
balanced.  Section  6  on  "  Materials  of  Engineering,"  referred 
to  above,  forms  an  up-to-date  treatise  on  the  subject  and  covers 
a  very  wide  field.  The  next  section  deals  with  Machine  Ele- 
ments, and  although  a  good  deal  of  groimd  is  covered,  the  treat- 
ment is  not,  in  our  opmiou,  sufficiently  broad.  This  also 
applies  to  Sections  9,  10  and  12,  which  deal  respectively  with 
Hoisting  and  Conveying,  Transportation  and  Machine-shop 
Practice.  Section  8,  on  "  Power  Generation,  "  contains  a  large 
amount  of  useful  matter  arranged  m  such  a  way  that  it  can  be 
foimd  easily.  The  eight  contributors  responsible  for  the  ninth 
section,  "  Building  Construction  and  Equipment,"  are  to  be 
congratulated  on  the  excellence  of  their  work.  It  is  seldom 
that  one  finds  useful  tabloid  information  on  the  construction 
and  equipment  of  factory  buildings  m  mechanical  engineers' 
liandbooks. 

The  remaining  tliree  sections  deal  with  Pumps  and  Com- 
pressors, Electrical  P^ng  meering,  Measurements  and  Miscella- 
neous Subjects.  In  some  respects  we  thmk  it  would  have  been 
preferable  not  to  employ  learned  "  electrical  "  men  for  the 
section  on  electrical  engineering.  Although  no  fault  can  be 
found  either  with  the  matter  or  method,  ui  our  opmion  the 
greater  part  of  the  section  is  likely  to  be  more  useful  to  elec- 
trical engineers  than  to  mechanical  engineers.  As  a  rule  the 
latter  require  information  of  an  elementary  kind,  such  as  the 
reading  and  making  of  diagrams  of  connections,  simple  jointing, 
the  care  and  maTiagement  of  nuichmes,  motor  startmg  and  con- 
trol, localisation  ol  faults,  elementary  testuig  and  so  forth. 

The  book  is  a  worthy  companion  to  the  "  Standard  Hand- 
book "  by  the  s;',nie  firm,  a:  d  in  all  likelihood  it  will  be  as 
popular  as  the  "  Hiilte."  When  the  )ie.\t  edition  is  called  for 
It  will  be  an  easy  matter,  if  found  desirable,  to  remove  the  minor 
blemishes  to  which  we  have  referred.  The  index  is  very  com- 
))li!t(^  and  is  \v<'ll  arranged,  aid  tin;  press  work  is  excelle.nt. 
Eclipse  or  Empire.  By  H.  B.  Onw,  D.D.,  and  S.  Tckkek.  (London  : 
NIhIxI  &  Co.,  Ltd.)  ■  Pp.  x.-|-31(>.  2s.  net. 
Of  all  the  books  published  during  the  war  this  book  is 
proba)>ly  the  most  .-itriking.     .M'ter  reading  the  bock  we  are 


luirprised  that  it  was  not  puljlicly  burned  by  those  who,  not 
daring  to  face  the  truth  themselves,  profess  to  be  angry  with 
tho.se  of  their  fellow  men  who  are  less  cowardh'.  Being  strikingly 
true,  the  picture  will  appear  to  be  over-drawn  to  the  majority 
of  the  people  of  this  country. 

Long  before  "  Eclipse  or  Empire  "  was  published  the  lesson 
of  our  unpreparedne.ss  was  brought  home  to  us,  and  with 
feverish  haste  we  set  about  reforming  ourselves.  As  a  nation 
of  engineers  and  craftsmen  we  allowed  many  of  our  fittest 
men  to  be  sacrificed  for  want  of  war  material.  When  one  of 
tlie  few  patriots,  who  think  less  of  their  pockets  than  of  their 
country,  drew  attention  to  our  ineptitude,  he  was  anathema- 
tised. Nevertheless  we  acted  on  the  suggestions  which  we 
affected  to  despise  ;  and  later  we  imagine  that  we  shall  be 
subscribing  to  memorials  if  we  be  as  honest  as  we  claim  to  be. 

The  many  committees  of  successful  business  men  doing 
useful  work  without  seeking  publicity  is  a  sure  sign  that  re- 
forms are  taking  place  and  that  reforms  will  take  place  in  the 
future.  Notwithstanding  the  truly  awful  mismanagement, 
the  fact  that  we  can  suppK'  ourselves  and  our  allies  with 
manufactured  goods  and  maintain  our  exports  at  a  satisfactory 
level  .shows  that  reforms  are  taking  place  in  industry.  The 
appointment  of  an  expert  on  education  at  the  Board  of 
Education  leads  to  the  belief  that  something  may  be  done 
to  unravel  the  education  muddle.  But  we  fail  to  see  what 
good  can  be  done  in  higher  education  even  by  an  expert  as 
long  as  the  colleges  and  schools  are  allowed  to  remain  empty. 

This  book  shows  us  what  we  are  ;  wjuit  we  might  be,  and 
what  we  shall  be  unless  we  take  heed.  Such  being  the  case, 
it  will  be  read,  or  should  be  read,  eagerly  b\'  all  classes  of  the 
community,  including  Members  of  Parliament. 

The  Fan  :  Including  the  Theory  and  Practice  of  Centrifugal  and 

Axial  Fans.     By  C.  H.  Ixnes.  M.A.     Revised  by  W.  M.  Wallace 
and  F.  R.  .Jollev.     (London  :   The  Technical  Publisliing  Co.,  Ltd.) 
2nd  edition.     Pp.  viii.-{-302.     Ss.  Gd.  net. 
The  first  edition,  of  this  book  appeared  about  12  years  ago, 
and   the  present  edition  the  second,  has  been  thoroughly  re- 
vised by  Messrs.  W.  M.  Wallace  and  F.  R.  JoUey.     Various 
alterations  and  expansions  of  the  text  have  been  made  ;   the 
calculations  have  been  checked,  and  a  revised  and  uniform 
sj'stem  of  notation  has  been  adopted. 

"  Of  the  new  matter,  that  dealing  with  recent  practice  in  the 
con.struction  of  fans  and  centrifugal  compressors  in  Chapter 
XIII.  is  noteworthy.  The  book  deserves  to  be  carefully 
studied  by  all  those  interested  in  the  theory  and  practice  of 
centrifugal  and  axial  fans. 


THE  LUMEN  AS  A  MEASURE  OF  ILLUMINATING 
POWER. 


At  a  meeting  of  the  Illuminating  Engineering  Society,  held  at  the 
Royal  Society  of  Arts  on  Tuesday,  Jan.  16th,  a  discussion  on  the 
above  subject  was  opened  by  Prof.  J.  T.  Morris.  Mr.  A.  P.  Trotter 
was  in  the  chair. 

Prof.  Morris  pointed  out  that  tlte  distribution  of  light  from  ilhinii- 
nants  could  now  be  varied  so  widely  by  the  use  of  suitable  globes  antl 
reflectors  that  the  only  proper  basis  of  comparison  was  in  ternts  of  the 
total  light  in  all  directions.  It  had  been  suggested  that  lamps  should 
be  ratttl  in  terms  of  mean  spherical  candle-power,  but  this  would 
involve  giving  most  lamps  a  smaller  rating,  than  at  present,  which 
was  inconvenient  eommereialiy.  In  addition,  the  mean  spherical 
candle-power  was  an  imaginary  quantity,  scin'>what  ditficult  of 
conception. 

In  the  report  of  the  Committee  of  the  i\inerican  Illuininating 
Engineering  Society  on  Xomenclature  and  Standards  presented  at 
the  Convention  last  September,  it  had  been  definitely  specified  that 
illuni.inants  shoultl  be  ratul  in  terms  of  lumens  in  the  future,  and  it 
was  understood  that  this  decision  would  be  adopted  and  put  into 
piactico  by  the  lump  makers  in  the  I'nited  States. 

In  this  country,  also,  the  makers  of  elccliie  lamps  contemplated 
adopting  the  lumen,  though  it;  might  be  necessary  also  to  stat<>  candle- 
power  values  and  to  show  their  relation  to  linnen  values  dm-ing  the 
ti'ansition  period.     The  tone  was  therefore  ripe  for  the  Illuminating. 
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Engineering  Society  to  consider  ihis  matter.  The  use  of  the  lumen 
in  connection  ■n'ith  illuminating  engineering  calculations  had  seveial 
advantages.  For  example,  if  the  lumens,  in  each  zone  from  a  lighting 
unit  were  tabulated  the  addition  of  these  values  gave  the  total  output 
of  light,  i.e.,  the  total  flus  of  light  produced  by  the  unit  ;  this  could 
be  at  once  compared  with  the  corresponding  output  in  lumens  of  the 
lamp  used  in  the  lighting  appliance  {globe,  reflector,  &c.),  and  the 
efficiency  of  the  latter  readily  ascertained. 

It  was  also  convenient  to  work  with  lumens  in  the  usual  formula; 
for  determining  the  average  illumination  in  a  room  resulting  from  a 
given  arrangement  of  lamps,  and  particularly  when  the  approximate 
average  illumination  over  an  area  needed  to  be  quickly  determined. 
It  also  assisted  calculation  of  the  illumination  derived  from  extensive 
illuminated  surfaces,  such  as  occurred  in  the  case  of  indirect  lighting. 

Mr.  F.  W.  Willcox,  who  followed,  illustrated  the  diversity  in  polar 
curves  of  light  distribution  of  modern  illuminants  by  a  large  number 
of  diagrams.  The  lumen,  he  said,  was  a  term  that  could  be  readily 
adopted  by  the  Latin  races  as  well  as  the  Anglo-Saxon,  and  was, 
therefore,  well  adapted  to  international  requirements.  The  term 
was  originally  proposed  bj-  Prof.  A.  Blondel,  and  had  now  been 
adopted  by  the  American  Illuminating  Engineeiing  Society,  the 
Association  of  Edison  Illuminating  companies  in  the  United  States, 
the  National  Electric  Light  Association  and  other  bodies. 

Although  at  first  unfamiliar,  the  general  use  of  this  method  of 
rating  would  ultimately  be  much  more  convenient.  Besides  being 
the  most  scientific  basis  of  comparison,  the  use  of  the  lumen  would 
simplify  the  formulse  used  in  calculations.  This  simple  equation  for 
determining  the  number  of  lamps  required  to  light  a  given  area  was 
as  follows : — 
Number  of  lamps 

_  Floor  area  in  sq.  ft.  X  illumination  in  ft.  candles 

"utilisation  efficiency"   as  a  decimal  X  lumens  per  lamp' 

the  utilisation  offioi^Rcy  being,  a  factor-d^pending-on -yie-awange- 
ment  and  type  of  lighting  appliance  used.  It  would  remove  several 
opportunities  for  misunderstanding  and  misrepresentation  which 
arise  through  statements  of  the  candle-power  from  lamps  in  a  single 
direction  only.  In  addition,  as  Prof.  Morris  had  mentioned,  if  the 
values  of  lunvns  were  tabulated,  one  avoided  the  complexities  of  the 
Rousseau  diagram.  A  glance  at  such  a  table  gave  a  true  impression 
of  the  total  output  ot  light,  whcieas,  as  was  well  known,  the  popular 
impression  that  the  amount  of  light  from  a  source  was  represented 
by  the  area  of  the  polar  curve  of  light  distribution  was  quite  wrong, 
and  was  hard  to  eradicate. 

Finally,  Mr.  Willcox  stated  that  the  lumen  was  now  being  adopted 
by  a  number  of  lamp  manufacturing  companies  in  Great  Britain, 
and  by  makers  of  reflectors.  Naturally  it  would  be  neccnsarj'  to  take 
special  measures  to  make  this  method  of  rating  familiar  to  the  public, 
and  no  better  work  could  be  undertaken  by  the  Society  than  the 
preparation  of  a  pamphlet  explaining,  in  popular  language,  the 
lumen  and  its  api)lication.  ,„ 


BISOUSSION. 

Tn  the  dJMOus.'ion  Mr.  S.  H.  C'ai-Low,  Mr.  A.  Blok,  Mr.  F.  STnorn,  Mr. 
Ci.  f'AMPiiELL  and  others  expressed  their  recognition  of  the  advantages 
01  the  lumen  rating,  and  Mr.  Hlok  specially  emphasised  the  need  for  the 
pit-narnlion  of  a  clearly  worded  pamphlet  in  order  to  popularise  the  term. 

Mr.  .1.  <i.  C'l.AKK  thought  that  in  any  case  it  would  still  be  necessari-  to 
havo  polar  curven  of  light  distribution,  in  addition  to  tables  of  lumen 
valued. 

.Mr.  L.  HADiNovrTrii.  as  a  lamp  maker,  waR  inclined  to  think  that  it 
would  Ui  fnfliciivit  if  makers  invariably  furnished  the  rt duction  factor 
enabling  iii-nn  ni.herical  candle. powir  of  lamps  to  bo  obtained,  if  the 
mnan  hori/finta!  ciinclle. power  was  known. 

.Mr.  J.  S.  Dow  n({rced  that  from  thn  Hclontific  standpoint  then^  was  no 
doubt  thai  the  lumen  wai  thn  pn-fr  rahl  unit.  The  only  queHtion  was 
how  to  mak'i  tho  ti>rm  a  familiar  one,  and  lamp  makers"  would  have  to 
r  oogniw  nml  mfot  thin  dinicnlty.  Mr.  ];ow  al.io  gave  some  examplcH 
of  tho  ooiiveii.nnc.-  of  Iho  himfp  in  calculations  with  boams  from  .lenrch- 
llKnt»  and  oj.licul  Inntz-niK. 

Mr.  (t\HrrM.  in  r-f"rring  to  an  article  urging  tho  nr-d  for  prcido 
•I'-nnitioTi  of  illiimnnlipg  powi  r  of  e|eolrio  lamiw  in  "The  Timrs  "  of 
ahoot  10  •..OP.  nur,,  naid  that  the  imsent  was  a  favonraM-  opj^orl unity 

'"'        '■   ■"  "  '■otnmo.i  hii'-iH  of  ratiuK.      Mo  hoT,.t|  that  the  con- 

'''■'  '  Iik'"  would  Ix)  favourably  conHldcp.d  bv  makers  of 

'""  '""'  '•'"  H'K-i"ty  would  U-  verj'  glad  to  hidi'i  l>v  drawing 

"•'  "  n|itivopaMii>h|i«lwilh  a  view  "to  making  the  ienii  inoro 

g»n"riilr    nnihr  IihkI. 

I  *''i^,    ''   '''"""''=,«•  '"  winding  up  tho  disnu-p-lon,  emphaHi^nd  the 
di.irabd.ily  of  form.ilnlintt  a  mon-  Hatliifa..t«rv  .lefinition  of  the  !„„,„„. 

Prof  Ml. .HUM  and  Mr.  WiM.'ox  hrieflv  pqili.ul  to  Honi"  of  lli..  points 
r-/,«d  m  the  d.»cu,..on.  and  Ih'  rha.m.an  announo-d  that  the  nPXt 
mating  of  the  HoriMy  wonid  N-  |,r|,|  on  Jdti.  2nih,  wimn  T)r.  .lame,  Kerr 
»on|d  t»>«d  a  P«p«r  an  "Tli»  Kr»  iu  nO«l  ion  to  PraelloBl  ^i«hlln^'  Pro. 


A  DECIMAL  MONEY  SYSTEM.* 


A  Plea  for  the  Pound. 

BY   JOHN   JOHNSTON,  M.A.,  LL.B. 

There  can  surely  be  no  doubt  as  to  what  should  be  the  basis  of 
this  system  if  the  extent  to  which  banking  and  other  more  or  less 
large  linancial  transactions  enter  into  the  ver\  life  ot  the  nation  is 
taken  into  consideration.  It  is  said  that  the  poor  man  would  find 
it  difficult  if  a  small  difTference  was  made  in  the  value  of  the  penny  : 
the  poor  man,  however,  would  be  in  no  great  difliculty,  and  would 
always  be  able  to  get  explained  to  him  anything  he  might  not  know.f 

But  any  change  that  would  affect  the  value  of  the  pound  w  ould  lead 
to  absolute  confusion  in  the  accounts  and  the  business  of  the  banks, 
wholesale  and  retail  traders  and  industrial  companies  of  everj'  kind. 
Even  the  smallest  shopkeeper,  who  has  hitherto  looked  on  the  pound 
as  his  imit  when  his  takings  get  large  enough,  would  be  greatly  in- 
convenienced if  there  was  any  difference  in  its  value.  And  it  must 
be  remembered  that  Britain  has  man}'  large  investments  in  many 
parts  of  the  world.  If  there  is  any  misunderstanding,  any  dispute 
as  to  what  amount  of  money  ought  to  be  paid,  those  who  are  to 
receive  the  money  are  alwaj-s  in  the  worst  position.  Bismarck 
said — referring  to  a  very  different  matter — "  Beaii  sunt  possidentes." 
The  loss  to  the  country  would  be  great  if  any  change  was  made  in 
the  value  of  the  pound. 

In  a  recent  issue  of  The  Electeician  there  was  a  proposal  by 
Mr.  G.  O.  Parsons  to  make  the  shilling  the  basis.  This  would  cause 
a  large  amount  of  imnccessary  calculation  to  the  verj'  large  number 
of  the  people  of  these  islands  who  make  their  aocoimts  in  pounds. 
If  they  adopted  the  new  system  they  would  have  to  use  many  more 
figures  than  now,  and,  if  they  did  not  adopt  it,  they  would  have  to 
be  continually  multipliyng  and  dividing  bj'  20.  Such  a  proposal, 
m_oreo\;^,^  woiild_  not  get  over  the  difficulty  of  the  poor  man — the 
alteration  in  the  value  of  the  penny,  half -penny,  farthing  arid  aiij' 
coins  depending  on  any  of  these,  such  as  the  sixpence.  Mr.  Parsons' 
system  would,  on  the  contrary,  give  the  poor  man  a  lot  of  coins  which 
were  absolutely  new  to  him. 

A  decimal  system  based  on  the  pound  would  make  use  of  the 
present  florin,  and  would  have  a  new  coin  of  the  value  of  one-tenth 
of  the  florin.  This  would  be  equal  in  value  to  two  and  two-fifths 
of  the  present  pennies  or  two  and  a  half  of  the  suggested  new  pennies. 
It  will  be  convenient  in  what  follows  here  to  call  this  new  coin  a 
"  himd  " — as  being  a  contraction  ot  "  hundredth  " — though  prob- 
ably some  better  name  could  be  found  for  it.  There  would  be  the 
shilling — which  would  have  its  present  value  of  half  a  florin.  And 
there  would  be  a  two-hund  piece,  and  also  a  half-hund — equal  to 
five  of  the  new  farthings.  One  pennj'  would  be  equal  to  four  of 
these  farthings,  and  one  half-penny  to  {wo.  Tho  ]ienny.  half-penny 
and  farthing  would  each  have  twenty-four  twenty-liftlis  of  its  present 
value.  The  value  of  the  farthing  would  bo  one-tenth  of  that  ot  the 
hund  and  one-hundredth  of  that  of  the  florin.  The  sixpence.  Ihrce- 
jiencc,  half-crown  and  crown  would  remain  in  the  meantime,  but  the 
sixpence  and  threepence  would  each  have  only  twenty-four  twenty- 
fiftlis  of  its  i)resent  value.  This  system  was  described  in  full  by  the 
writer  in  an  article  in  tho  "  Westminster  Review  "  for  March.  lill.'J. 

In  calculations  there  would  be  pounc's,  Horhis.  hunds  and  farthings. 
A  penny  would  be  taken  down  as  four  farthings,  a  half-hund  as  five 
farthings,  a  shilling  as  five  hunds  or  fifty  farthings,  a  half-crown  as 
one  florin,  two  hunds  and  five  farthings,  or  as  125  farthings,  a  crown 
as  two  florins  and  five  himds,  or  as  250  farthings,  and  a  half-sovereign 
as  fixe  florins.  All  this  would  bo  similar  to  the  ])rcsent  practice  of 
taking  down  a  half-sovereign  as  ten  shillings,  and  a  half-crown  as 
two  shillings  and  sixpence.  The  threepence,  sixiienee,  half-crown 
and  crown  are  not  the  most  suilabl(>  coins  for  a  decimal  system,  but 
their  retention  for  a  while  would  tend  to  lessen  some  of  the  dillieultii's 
which  would  be  caused  by  the  change  of  coinage.  The  threep(>nce. 
sixpence,  half-crown,  and  perhaps  the  crown,  might  be  abolished 
afterwards — when  the  nat  ion  had  got  ai^cuistomed  to  the  now  system. 

Tho  lollowing  remarks  may  bo  quoted  (with  a  few  alterations 
and  omissions)  from  the  "Westminster  Review"  arli<'l<>  to 
which  reference  has  been  jna<l<':  "In  taking  down  under  Ihis 
decintal  system  the  sums  represented   by  some  ot  the  coins  which 

*  A  dnoimal  coinago  liaH.  it  nn\A  hardly  be  said,  nothing  whalcTOr  to 
do.  eillinr  din'clly  or  indiii'otly.  with  a  dfcinial  system  of  weights  and 
ini'aiur>'H,  wliellier  such  aMyslem  is  the  inelrio  one  or  any  other.  Thoro 
ant  overwh'-lining  reasons  against  th"  iiilo])tion  of  thn  metric  system  of 
weights  and  measnu-s  by  ihis  eotiiilry.  Our  ])rpsent  w^-ighls  and 
meosun'H  shcnild  l)o  Biniplilji'd  and  deciiimlisod. 

t  IVopIc  could  1h<  roI  to  undcnttniul  easily  that  tho  pennies,  Ac. 
w.  r;  of  very  hlightly  less  viilni'  than  now- -alnioit  of  the  siiiiie  vahii\ 
When  they  wen'  told  tlinl  I2,UI.  was  i'(|ual  in  value  lo  Is.  iiikI  -"id, 
to  one  florin  they  wonId  iindiMiland  the  diffen-nw. 
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havo  just  boon  xilcntionod,  more  ligiircs  would  be  nocssary  than 
under  the  present  system.  This  is  because  these  coins  are,  to  a 
more  or  less  extent,  unsuitable  for  this  decimal  system.  If  the  sunis 
were  not  exactly  represented  by  these  coins — if  they  were  a  little 
more  or  a  little  less — they  could  be  taken  down  more  simply  by  the 
decimal  system.  Thus  5id.  would  be  taken  down  as  two  hunds, 
two  farthings,  or  as  22  farthings,  and  6id.  as  two  hunds,  six  farthings, 
or  as  26  farthings.  Mixed  sums  could,  as  a  general  rule,  bo  taken 
down  more  simply  by  the  docinial  sy.stem  than  by  the  present  one. 
ill.  13s.  7Jd.  would  be  taken  down  as  one  pound,  six  florins  and  eight 
hunds,  or  as  one  pound,  68  hunds  ;  £1.  16s.  2id.  as  one  pound,  eight 
florins  and  one  hund,  or  as  one  pound,  81  hunds  ;  and  £1.  19s.  llfd. 
as  one  pound,  nine  florins,  nine  hunds,  and  seven  farthings,  or  as 
one  pound,  997  farthings.  In  no  ease  would  any  sum  under  one 
pound  require  more  than  three  figures.  (The  pence,  half-pence  and 
farthings  in  the  above-mentioned  sums  are  the  proposed  new  ones — 
equal  in  value  to  twenty-four  twenty-fifths  of  the  present  ones,  and 
the  shillings  are  worth  12 Jd.) 

"People  might,  if  they  wished,  have  headings  on  their  money 
columns  as  at  present,  but  instead  of  £  s.  d.  they  would  have 
£  f.  h.  f.,  and  they  might  place  the  numbers  relating  to  each  denomi- 
nation in  a  separate  column  (with  perpendieuhir  lines  to  divide  the 
columns),  or  place  marks  between  pounds*,  florins,  hunds  and  farth- 
ings, instead  of  between  pounds,  shillings  and  pcnrr.  Tlie>"  would, 
however,  find  it  much  easier,  when  adding  or  multiplying,  to  divide 
always  by  10  than  by  four  and  by  12  and  by  20,  and,  when 
dividing,  to  multiply  by  10  instead  of  by  these  other  numbers. 
But  the  vast  majority  of  people  would  soon  dispense  with  such 
headings  and  columns  and  marks.  They  would  place  the  sign 
of  pounds  at  the  beginning  and  at  the  end  of  a  calculation,  with  a 
decimal  point  after  every  number  relating  to  pounds,  and  in  the  case 
of  sums  under  one  pound  they  would  arrange  the  figures  in  these  in 
their  right  po.sitions.  Thus,  one  pound,  two  florins,  three  hunds  and 
four  farthings  would  be  written  down  as  £1-234,  and  two  florins 
three  hunds  as  £0-23.  If  this  last  sum  was  by  itself  it  might  be 
written  as  f.2-3.  In  banks  these  sums  might  be  called  "  One  point 
two  hundred  and  thu-t3--four,"  and  "  point  twenty-three."  By  the 
public  generally  they  might  be  called  "  One  pound,  two  hundred  and 
thirty-four  farthings,"  and  "two  hundred  and  thirty  farthings." 
This  would  be  similar  to  the  practice  in  the  United  States  of  seldom 
using  any  terms  but  "  dollars  "  and  "  cents  "  when  mentioning  sums 
of  money.  Time  alone  would  show  to  what  extent  the  names  of  the 
intermediate  coins — florins  and  hunds  or  whatever  these  latter  were 
called — would  be  used.  £1-234  would  be  seen  at  a  glance  to  be 
equal  to  1,234  farthings,  or  123  hunds,  four  farthings,  or  12  florins 
34  farthings  or  one  pound  234  farthings,  or  one  pound  23  hunds,  four 
farthings,  &c. 

"Such  a  S3'Stem  would  be  fairer  than  the  present  one  as  between 
payers  and  receivers  of  money,  since  division  beyond  farthings  cou!d 
be  carried  so  very  easily.  At  present,  if  division  is  carried  beyond 
farthings,  unwieldy  fractions  of  different  denominations  have  to  be 
dealt  with,  and,  if  it  is  not  so  carried,  more  or  less  error  must  result. 

"  In  order  that  as  little  difficulty  and  inconvenience  as  possible 
might  be  caused  by  the  changes  it  would  be  advisable  that  they  should 
not  be  made  all  at  the  same  time.  There  are  various  ways  in  which 
the  transition  period  might  be  got  over.  Perhaps  the  first  change 
■should  be  the  alteration  of  the  penny,  halfpenny,  farthing,  three- 
pence and  sixpence.  These  coins  all  depend  upon  the  penny,  and  it 
would  be  best  to  deal  with  them  all  together.  The  coins  of  these 
denominations  at  present  in  use  would  be  withdrawn  as  soon  as 
possible  from  circulation.  The  shilling  would  then  be  equal  to  50 
farthings  or  12Jd.,  the  florin  to  25  pence,  the  half-crown  to  two 
shillings  and  sixpence  farthing,  or  to  31  jd.,  and  the  crown  to  two 
florins  and  one  shilling,  and  any  new  coins  of  these  denominations 
which  were  issied  should  havo  on  them  their  equivalents  in  farthings. 
Financial  and  commercial  men  could  now  use  the  decimal  sy.stem  in 
their  calculations  by  siiii])ly  adding,  suhtraiting,  &e.,  pounds,  florins 
and  farthings.  The  next  change  whieli  nnyhl  be  made  isthe  introduc- 
tion of  the  new  coin,  equal  ill  AaiuelooMe.ti'iithof  atlorin.  Afterwards 
the  coin  double  the  value  of  this  one  and  the  coin  half  of  its  value 
might  Ivj  introduced.  Soon  after  this  the  thrcejiences  might  be 
withdrawn  from  circulation,  and,  jierhajiH,  the  sixjicnees  not  long 
afterwards." 

It  will  be  observed  that  in  this  system  (here  is  only  one  new  coin 
name — that  of  the  coin  of  the  value  of  one-tenth  of  a  florin.  It 
seems  to  be  advisable  to  l^vp  the  old  namcsof  penny,  halfpenny  and 
farthing,  since  to  do  away  with  these  would  cause  difficulty  to  many 
people.  To  introduce  the  word  "  cent  "  would  certainly  result  in 
confusion  with  the  An»crican  cent — which  would  be  of  a  different 
value  from  (iither  Mr.  Pansons'  or  Mr.  AHcock's  cent. 

Moreover,  golil  must  be  tlu- basis  of  international  exchange  be- 
tween Britain  and  the  other  chief  countries  in  the  world,  since 
gold  if!  (he  slaiidanl  nl  value  in  Hrilaiii  and  in  meli  oilier  cuiiiitrics. 


Florins  and  shillings  in  Britain  are  only  lokon  Inonoy  ;  they  have  in 
them  a  smaller  quantity  of  silver  then  they  could  buy  in  the  market ; 
and  the  Government  could  at  any  mom.ent  make  this  quantity 
smaller  still.  A  florin  and  a  shilling  have  always  the  values  of  certain 
definite  parts  of  a  pound,  however  much  the  price  of  silver  may  vary. 
Mr.  AUeock's  system  makes  the  florin  the  basis— the  unit  of  calcu- 
lation— in  this  country,  and,  according  to  his  system,  the  pound  can 
remain  as  the  basis  of  international  exchange.  To  make  the  unit  of 
calculation  in  this  country  different  from  the  coin  which  is  the  basis 
of  international  exchange  would  cause  needless  calculation  and  great 
inconvenience  in  other  ways,  and  no  good  could  result  from.  it. 

Mr.  Parsons  refers  to  the  rate  of  exchange  between  Britain  and 
other  countries  as  varying  from  day  to  day,  and  he  seems  to  conclude 
from  this  that  the  gold  standard  gives  no  real  bass  of  exchange.  The 
rate  of  exchange  varies  according  to  the  amoimts  of  money  which 
have  to  be  sent  to  and  from  Britain  and  other  countries.  But  the  cost 
of  changing  the  money  of  one  gold-standard  country  for  the  money  of 
another  will  never  be  greater  than  the  cost  of  sending  gold  to  the  latter 
country  (if  there  is  gold  to  send) — along  with,  in  some  cases,  the  cost 
of  coining,  which  is  always  small.  With  gold  the  standard  of  value 
and,  consequently,  the  basis  of  international  exchange,  everything  is 
fixed  in  such  a  way  that  the  variations  just  mentioned  can  never  be 
great.  There  are  some  silver-standard  countries — very  few  now — 
and  some  have  an  inconvertible  paper  currency  based  on  silver.  The 
rate  of  exchange  between  gold,  standard  countries  and.  such  other 
countries  will  vary  as  the  result  of  various  factors  coming  into  play 
— among  other  things,  the  price  (the  gold- value)  of  silver. 

It  is  clear  that  no  coin  that  is  merely  token-money  can  be  the  basis 
of  international  exchange.  If  the  shilling  were  made  such  a  basis  the 
British  Government  could  at  any  tiro.e  flood  the  country  with  shillings 
with  practically  no  silver  in  them,  and  could  take  away  the  fixed 
relation  between  shillings  and  sovereigns.  The  shillings  would  at 
once  lose  much  of  their  purchasing  power,  and  a  very  much  greater 
number  than  20  would  have  to  be  given  in  exchange  for  one  sove- 
reign. But  international  contracts  expressed  in  term.s  of  shillings 
could  be  carried  out  by  these  shillings  being  given. 

Mr.  Parsons,  however,  states  that  on  the  day  appointed  for  the 
change  of  system  the  sovercigii  would  become  automatically  the  20.s. 
piece,  and  in  a  few  months  would  lose  its  former  identity  both  at 
home  and  abroad.  And  in  his  letter  in  The  Electrician  of  January 
19th  he  states  that  "  if  we  adopt  a  token  coin  as  a  unit,  then  for 
international  exchange  the  sovereign  as  a  measure  of  value  is  as  dead 
as  mutton,"  and  that  "  if  it  is  nere -s n y  to  m.aintain  the  single  sove- 
reign as  our  measure  of  valii'.  \"  nnst  make  it  the  basis  of  our 
system."  Mr.  Parsons  evidinily  iU'>  ■<  not  wish  to  maintain  the 
sovereign  as  our  measure  of  value.  Docs  he  think  that  Britain  should 
abandon  the  gold  standard  and  adopt  a  silver  one  ?  Or  does  he 
think  that  Britain  can  do  without  any  ? 


CORRESPONDENCE. 


A  DECIMAL  MONEY  SYSTEM. 

TO   THE    EDITORS   OF   THE    ELECTRICIAN. 

In  my  last  letter  I  note,  that  by  a  clerical  error,  tlie  sovereign 
is  represented  as  being  about  the  mean  of  the  units  used  in 
Eiurope.  Of  course  I  intended  to  say  that  the  shilling  held  this 
position. 

Mr.  AUcoek  champions  the  florin  which  has  been  chosen  by 
the  Decimal  Association.  Now  the  real  objection  to  tlie 
rationalisation  of  our  coinage  lies  in  the  trouble  to  which  the 
nation  must  be  put  during  the  change.  Once  this  has  been 
overcome,  almost  any  of  the  well-known  units  would  answer 
very  well.  It  is  not  tlie  bankers  and  high  financiers  who  stand 
ii\  tlie  way.  They  can  easily  adapt  themselves  to  any  change  : 
indeed  it  we  had  only  to  consider  th(>m,  our  choice  would  pro- 
bably be  the  dollar  of  100  halfpennies,  or  perhaps  the  franc-  of 
lOd.  Eitlier  of  these  would  exactly  interciinnge  with  existing 
coins,  and  either  would  form  an  admirable,  basis  for  foreign 
trading. 

The  real  obstacle  is  the  man  (and  woman)  in  the  street,  for 
(ine  cannot  expect  rarliament  to  pass  tlie  necessary  Bill  until 
tliey  are  sure  tJuit  these  important  i^eople  will  be  satisfied. 
The  sjiilling  unit  has  tlie  immense  advantage,  that  it  gives  the 
least  trouble  in  converting  from  one  basis  l.o  another,  for  we 
niu.st  remember  that  at  first,  everyone  will  think  in  the  old 
sv.^teni   and   cmveil    to   (lie   new.       Besides,    tlie  old  cniiis  will 
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not  be  removed  from  the  market  for  about  two  years  after  the 
change  is  made. 

For  instance,  how  is  Mr.  Allcock  going  to  get  old  ladies  to 
understand  that  7s.  6d.  becomes  F.3-7o,  and  that  the  change 
from  half  a  sovereign  is  F.1-25  ?  Or  again  if  a  man's  wages 
come  to  £1.  19s.  3d.,  how  is  Mr.  Allcock  going  to  persuade  liiiii 
to  take  F.19-63  ?  In  the  florin  system.  Is.  3d.  becomes  (i-1 
cents,  2s.  lid.  becomes  F.r45,  and  9s.  9d.  becomes  F.4-87.  <n 
at  any  rate  somewhere  about  these  figures.  To  see  a  ticket 
clerk  on  an  excursion  day,  just  after  the  alteration  was  made, 
wlien  the  poor  man  was  trying  to  deal  with  a  mixture  of  old 
and  new  coins,  and  also  trying  to  pensuade  the  passengers  that 
tlieir  change  was  right,  would  be  a  .sight  worth  seeing.  The 
payment  of  wages  at  a  big  works  would  also  involve  friendly 
discussions  between  men  and  pay  clerks.  One  may  add  that 
people  would  not  fail  to  notice  that  penny  fares  in  trams  and 
trains,  and  pennyworths  generally  had  gone  up  by  20  per  cent.. 
which  would  involve  further  friendly  discussions  with  regarii 
to  remuneration  of  employees. 

Now  take  these  figures  with  the  shilling  unit.  7s.  6d 
becomes  S  7-50.  Change  from  half  a  sovereign  becomes  twn 
shillings  and  fifty.  £1.  19s.  3d.  becomes  39-25.  As  the  man 
already  speaks  of  his  wages  as  39  shillings  and  3d.  he  has  only 
to  note  that  3d  becomes  2-5  cents.  Is.  3d.  becomes  1-2"). 
2s.  lid.  becomes  2-92,  and  9s.  9d.  becomes  9-75.  To  most 
people  it  is  much  easier  to  say  that  £4  is  80s.  than  to  say  it  is 
40  fiorin.s,  so  that  the  conversion  of  sovereigns  involves  no 
difficulty.  In  short,  the  shilling  unit  involves  a  minimum  of 
difficulty  during  the  period  of  change,  while  it  has  the  immense 
advantage  that  all  present  coins  work  in  down  to  the  3d.  bit. 
and  the  only  appreciable  alteration  in  value  woidd  be  in  the 
equivalent  of  one  penny  which  would  be  increased  by  8  per  cent. 
A  little  card  printed  with  the  copper  equivalents  will  do  all 
that  is  necessary  to  helj)  people  to  recognise  the  new  mon<'y 
if  the  sliilling  unit  is  adopted.  A  whole  book  will  be  required 
if  we  get  the  florin. 
Tynemouth,  Jan.  19.  C.  Turnbull. 


patent  No.  145,433,  of  September,  1901,  and  I  have  used  it 
most  extensively  in  recent  years. 

The  illustration  herewith  shows  a  500  h.p.  motor  (50  cycles), 
the  rotor  of  which  is  fed  with  12-phase  current  from  12  equi- 


TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

Mr.  Parsons'  reply  to  my  recent  letter  is  dangerous  in  that 
It  might  give  rise  to  the  opinion  that  there  are  enormous  diffi- 
I  iilties  to  be  overcome  before  we  can  establish  the  British 
■y.-iteni  of  coinage  on  a  decimal  basis. 

I  take  it  that  Mr.  Parsons  and  most  of  your  other  contri- 
butors in  this  matter  agree  witli  me  on  the  fundamental  point 
that  a  decimal  basis  is  desirable,  and  I  suggest  this  is  all  that 
n-ally  matters  at  the  moment.  Once  we  have  convinced  the 
'  iovernment  upon  the  advantages  of  the  decimal  basis,  details 

■  t  the  precise  coins  to  be  introduced  can  safely  be  left  to  H.M. 
Treji.-iury  and  any  other  Government  departments  concerned. 

The  llorin  basi.H  is  put  forward  by  the  Decimal  As.sociation 
.n  one  method  whereby  our  presrrnt  currency  might  be  decimal- 
iied  with  jierhaps  the  minimum  of  inconvenience,  but  I  should 
like  it  t«  be  clearly  under.stoofl  that  the  Decimal  Association 
doex  not  take  up  the  attitude  of  the  fiorin  basis  or  nothing,  but 
it  does  urge  all  concerned  to  assist  them  in  convincing  tlie 
Covernnient  on  ijie  broad  issue  that  our  present  .system  is 
iriwieidy  and  unsatisfactory,  and  tiiat  it  could  be  replaced 

■  itii  advantage  by  a  decimal  Hvstem  of  British  coinage. 
.Mancheuer,  IIakrv  Allcock, 

Jan.  21.  Manchester  &  District  Decimal  Association. 

I-'MVI'IIASK  ALTKRNATINO-CURRENT 
( 'O.M.M I  TATOR  MOTORS. 

•|.<   TIIK    KDITOIIH    OK   THE    KLECTttlCIAN. 

Referring  to  the  article  published  in  The  Elkctkiciax  of 
l.inuftry  12th,  pa|(c  470,  and  containing  the  reproiluction  of 
lie  polyiiliiiM!  commutator  motor  built  by  tlie  H.T.-ll.  Co.. 

appears  to  ine,   from  the  number  of  bru.di  .studs  and   tlu! 

I'licing  of  the  brii/ihes,  that  llie  rotor  of  this  cuniiimlator 

lotor  is  fed  with  a  greater  number  nf  pliuMrx  {(i,  )),  12)  than 

li^'  :*tMt<»r  (u.'^inlly  fhfe).     Thi.-t  iirrHtivtement,  which  cannot 

lie  avoided  in  liigh^powered  iiiotorM,  U  Ibe  object  of  my  (Jctmiuii 


PoLYPU.VSE   Co.M.Ml  T.VTOU    lIoTOK. 

distant  brush  studs.  The  speed  can  be  varied  from  350  to 
700  revs,  per  min.  Motors  of  this  type  have  been  in  con- 
tinuous operation  for  several  years. 

Paris,  Jan.  19.  M.  L.VTOUR. 


STEEL  MOTOR  COACH  CONSTRUCTION.* 

The  new  steel  interurban  C-iro  uced  by  tl\e  Northeni  Ohio  Trjjction 
&  Light  Company,  of  Ohio,  represent  tlie  product  of  a  very  careful 
study  of  the  service  roquirementB.  They  are  12,000  lb.  lighter  than 
this  company's  steel -underfreme  cars  of  exactly  the  same  type,  and 
they  have  120  n. P.  more  motor  capacity. 

The  tot.il  weight  of  the  new  steel  motor  par.Licngcr  car,  completely 
eijuipped.  i:i  7(1.000  lb.  Of  thin,  35,000  lb.  ili  in  the  body  and  itii 
equipment,  including  air  brake;,  heatem  and  other  littiuj.'?..  The 
motor  e(|uipie,eiit  weigh:-.  15,000  lb.  and  the  tniekn  weigh  11.000  11). 
eai-h.  The  new  car.'  aic  equipped  with  (!K  240- B,  105  H.l'.  motor., 
and  both  car-j  have  ty[)e  MK  tontrol.  Steol  girder  contitructiou  wa-t 
adopted  for  thc:;e  new  can  l)Ocau:je  it  wa  i  believed  that  they  would 
give  a  longer  life  in  aervico  at  u  lower  nuiintenance  ccit,  and  in  c;-.''.e 
of  an  accident  they  wore  much  uafer  than  a  wooden  or  a  Kcnii-ateel 
c:vr  body. 

The  general  iliinon-.ioni  of  these  itee]  interurban  motor  ?.n-j  trail 
eu'.-;;  r,ro  t)  folio rt'; :  — 

I*rRth  over  liodv  comer  poHts 42  ft.    1}  in. 

fi-<iM't  philfiTiu  4ft.    9in. 

„  iviir  (ilntfiHM)  4  ft.    9in. 

,,  vestiijiile  slK-iilhing    51  ft.    7.}  in. 

,.  ei-Dwn  pieecH 52ft.  lOJin. 

Width  over  Hill.'),  innhidini!  (ihcftlhinK    H  ft.    0  in. 

piiHlH  ntlM'lt  i-iiil    8  ft.    liin. 

AVidth  nt  v,iile-<t].iirtof  iiirhody   K  ft.    Sin. 

•  'iMitn   to  erntiv  of  window  pests 2  ft.  10  [in. 

lloj«lil,  t<ip  rail  to  underside  of  .'tide  HillH 41!  in. 

Ivi^ngth  of  Hinoking  oompiirtnicnt 'I  fi.    "iii  i". 

„         nuvkipmu-enKi'i- eoniparlmint J'.ift.    :i  Ij  in. 

•  Ali-<tnu-l<d  fr>Mi  iiii  nrti'-!'-  in  llio  "  Kleetrje  liailwny  .Idnninl." 
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Sleel  Framing  Details. — Commercial  sections  and  pressingii  were 
used  ill  the  fianiing  of  these  cars.  There  arc  two  8  in.,  18  lb.  I-beam 
centre  sills  at  16  in.  centres  extending  from  the  front  buffer  to  the 
rear  body  comer  post ;  7  in.  12^  lb.  side  iiills,  and  a  J  in.  x31  m, 
side  plate  reinforced  at  the  belt  rail  with  a  |  in.  x2Jin.  bar.  All 
cros:;i;ill',  excepting  those  at  the  rear  body  bolster,  are  4  in.  5|  lb. 


Cboss-sectios  of  Steel  MoTOR-CnAori  and  Post  Sections. 

channels  riveted  to  the  webs  of  the  centre  and  side  Ulls.  The  cro:.s- 
members  at  the  rear  bolsters  of  the  car  body  are  formed  of  6  in. 
lOi  lb.  channels.  The  end  sills  are  7  in.  12  j  lb.  channels,  and  the 
needle  beams  are  formed  of  6  in.  12}  lb.  1-beamii 


sections  and  the  belt-rail  section  arc  shown  in  one  of  the  accompany- 
ing illustrations.  The  brass  belt-rail  or  sash  rail  is  brazed  to  each 
post  along  all  lines  of  contact.  The  letterboard  is  formed  of  ]  in. 
steel  and  is  continuous  for  the  full  length  of  the  car  body.  It  u 
riveted  to  the  side  and  comer  posts  as  well  as  to  the  body  side  plate, 
which  is  formed  by  a  l  in.  x2  in.  X 15  in.  angle.  The  letterboard  is 
further  reinforced  between  the  side  posts  by  J  in.  X  |  in.  X  1  in. 
angles,  which  stlso  serve  as  a  fastening  for  the  Gothic  sashes. 

The  sash  rest  in  the  vcitibules  is  of  pressed  steel  and  the  dash  ia 
formed  of  No.  14  sheet  steel.  It  is  also  of  interest  to  note  that  the 
pressed  steel  posts  which  are  exposed  on  the  interior  of  the  car  body 
p..re  grained  like  mahogany  to  harmonise  with  the  rest  of  the  interior 
finish.  This  is  also  true  of  the  wainscoting,  which  is  formed  of  No.  16 
.-.hect  steel.  As  a  W(  .■.(lui'iiniofini;  ;ind  vibration  deadener,  all  the 
outside  'jheathing  of  tin'  mr  i  <  lovtrcd  with  j-in.  cemented  felt.  The 
fram'ng  of  all  sashi-..  ilocir-,  iiioukliiig  and  the  toilet  and  smoking- 
rooni  partitions  is  of  mahogany.  The  flooring  is  a  No.  22  gauge 
C'hanarch,  covered  with  1  in.  of  Flexolith.  The  Chanarch  is  riveted 
to  all  longitudinal  meniberL'  in  the  underframing  and  thus  serve*;  as 
a  diagonal  biaciug.  In  the  aisle  the  top  surface  of  the  Flexolith 
flooring  is  depressed  |-  in.  below  the  surface  of  the  floor  beneath  the 
i;cats.  This  depression  ir-  covered  with  {  iu.  battleship  linoleum 
thoroughly  cc>nented  to  the  floor.  The  roof  is  reinforced  with  steel 
carlines  forged  from  i  in.  X  IJ:  iji.  bars  and  concealed  between  the 
wooden  carlines.  The  lower  ends  of  thcs.e  carlinei  were  forged  so 
that  they  could  be  riveted  to  the  body  Gide-plate  angle.        , 

Interior  Equipment. — A  feature  of  these  cars  appcara  in  an  interior 
lighting  system  which  consists  of  six  94-watt  lamps  on  a  single  cir- 
cuit installed  along  the  centre  line  of  the  car  bod\',  with  an  extra 
lamp  arrr.nged  in  the  circuit  so  that  it  may  be  cut  in  through  a 
selector  switch  in  case  one  of  the  six  lamps  in  the  car  lighting  system 
bums  out.  In  addition  to  these  there  is  a  23-watt  side  lamp  on  the 
deck  rail  at  each  panel  po.'t.  This  arrangement  of  the  lighting 
system  required  three  circuits,  whereas  the  system  employed  on  the 
old-type  steel  underframe  cars  required  five  circuits.  .-v--. 

Other  specialities  in  these  cars  include  a  VVestinghouse  straight 
and  automatic  air-brake  system.  Brill  trucks,  Tomlinson  autoniatio 
couplers,  automatic  closing -trapdoor?  equipped  with  a  self -folding 
device,  hot 'water  heater,:  Ton  the  double-circulating  system,  air 
sand  boxes,'sand  valve  and  traps,  arc  and  incandescent  head  lamps. 
The '  bus  line  receptacles  providing  for  train  operation  are  all  installed 
on  a  wooden"  block  mounted  on  the'vestibule  dash.     The  back  of 


Floor  1't.\n  of  Steel  Motor-Ooacu. 


A  drop  platform  7J  in.  below  the  main  car  floor  level  is  provided 
at  the  rear  end  of  the  car  body.  The  centre  and  outside  supports  of 
this  con-.ist  of  6  in.  lOi  lb.  channels  arranged  to  clear  the  motor.s  and 
trucks,  and  they  extend  to  the  rear  body  bolster.  The  front  buffer 
is  depressed  below  the  body  framing,  and  it  is  built  of  two  4  in.. 
84  lb.  I-beam  riveted  to  the  bottom  franiing  between  the  side  and 
centre  sills.  The  top  of  this  buffer  framing  is  8  in.  below  the  main 
car  floor  level,  and  it  is  reinforced  by  J  in.  top  plates,  riveted  to  the 
four  buffer  flaming  members.  The  buffei-  cntl  is  formed  of  a  7  in. 
9-8  lb.,  f.nti-climber  riveted  to  a  -7  in.  121  lb.  chaimel.  The  rear 
buffer  is  constructed  in  a  similar  manner,  except  that  the  longi- 
tudinal member  are  the  extensions  of  those  supporting  the  plat- 
fonn.  A  pressed  U-scction  longitudinal  support  is  also  provided 
between  the  centre  and  side  sills.  The  body  bolsters  arc  of  the 
built-up  type,  the  fop  and  bottom  plates  being  1  in.  >;  10  in.  in  size, 
and  separated  by  grey  iron  castings.  The  bottom  member  of  the 
bolster  is  arranged  so  that  it  can  be  removed  without  tlisturbing  any 
part  of  the  underframing. 

Other  Steel  Delaih.— AW  body  post:-,  including  :  ;de,  comer,  vei,ti- 
bule  and  door  posts,  are  made  of  pi'cssed  sheet  lUci^l.  The  b'-ios  of 
these  posts  are  securely  riveted  to  the  underframing  <ind  tlio  tops  aro 
riveted  to  the  side  plates,  to  the  vciitibulo  pir.tes.  jmd  to  the  end 
plateti.  The  belt,  r:iil  proper  ifi  formed  of  a  .■l,:i2  in.  ])re:,sed  bra;;.') 
section  exlf'udiiig  the  full  length  of  the  car  body.     The  seven',!  post 


this  block  is  cut  to  fit  i]v  da;  h,  and  it  is  fastened  to  it  With  a  rubber 
gasket  for  weather-pni.iiiiiu  |)urpo:-es.  This  block  serves  as  .m  in- 
sulator and  is  cut  a\\;!>  froin  behind  the  block  to  permit  the  bu.s 
lines  to  connect  with  the  receptacles.  A  plug  for  the  he.adlight  iu 
a,'r,o  provided  in  this  block  so  as  to  shorten  the  leads. 


LEGAL  INTELLIGENCE. 


British  Association  of  Glass  Bottle  Manufacturers  (Ltd.)  and 
Others  v.  Forster  &  Sons  and  Others. 

Last  week  Mr.  .lustice  Sargant  dolivcivd  juils;meut  in  tills  action,  wliioli 
was  brought  bv  tlie  British  As.sociatioii  of  CJIass  Holtlc  Miuuifactuivis. 
(Ltd.)  and  Caniiinnton  Shaw  &  Co.  (on  Ix-hnlf  of  tlu-ici^clM's  and  all  other 
Hritisli  licensees  |ethcr  than  defendants  Fni-stcr  &  Son,,  |  lisviii.u  liwnccs 
under  "  (Iwrn's  Patents  ")  a.Minst  p'oi-ster  &  Sons,  the  Owens  Kuropenn 
Bottle  Machine  Conriianv.  of  Toledo,  the  Ti-euband  Verein'gung  A.O.. 
and  the  EnroiUiiscUe  Verband  dor  Fhischenfabnken  ((i.m.b.H.).  Plain- 
tilts  cliiinied  a  declaration  that  an  order  made  bv  the  Board  of  Trade  on 
Mav  1!).  1915,  and  a  deed  made  on  May  27.  1915,  between  the  Board  and 
h'or,-*t(n-s"  f!o.  wen.  both  null  and  void ;  and  they  sought  an  in.jiinctioii 
restraining  Forsters'  Co.  from  taking  any  steps  imder  the  deed  or  order. 

In  d"livorins  judgment,  his  Lordship  said  that  the  ciuestions  in  issuo 
arose  out  of  arrangenients  made  in  and  nfter  1907  for  the  commercial 
oi-ve|o]iment  in  various  Kuropenn  and  otlur  eonnlries,  inclndmg  Great 


532 


THE  ELECTRICL4N,  JANUARY  26,  1917. 


Britain,  of  certain  valuable  American  inventions  for  the  manufacture  of 
plass  bottles,  laiown  as  the  "  Ovens  Inventions  "'orthe'-  Owens  Patents." 
It  was  thought  ef.=ential.  not  meiely  to  provide  for  the  supply  and  dis- 
tribution of  those  machines,  but  also  to  arrange  for  limitations  on  their 
number  ai>d  output.  The  methods  and  the  agreements  mider  which 
that  result  was  sought  to  be  attained  were  somewhat  complicated,  in- 
volving the  grant  of  an  option  to  three  German  finns  who  subsequently 
dropped  out,  the  exercise  of  that  option  with  certain  variations  by  a 
•substituted  company,  and  other  steps.  There  was  formed  in  Onnany, 
and  under  Carman  law.  a  central  association  called  the  Europiiische 
\'er*>and  der  Flasehenfabriken,  with  a  capital  of  1,000,000  marlis,  which 
was  subscribed  smd  taken  up  in  shares  roughly  proportionate  to  the 
relative  national  output  of  glass  bottles  by  six  national  associations  of 
glass  bottle  manufacturers  in  each  of  the  six  nations  or  States  of  Germany, 
Great  Britain,  Austria-Hungary,  Denmark,  Sweden  and  Holland.  The 
Verband  then  agreed  to  purchase  the  Owens  inventions  and  patents  oyer 
a  territory  referred  to  as  '"  the  German  contract  territory,''  which  in- 
cluded tlie  whole  of  Europe  and  much  more,  at  12,000,000  marks,  of 
which  .3.000.CMX)  marks  was'payable  on  JIarch  1,  1008,  and  the  remainder 
was  payable  in  nine  equal  annual  instalments  of  1,000,000  marks  each  on 
March  1  in  each  succeeding  year  down  to  and  including  March  1,  1917,  on 
which  day  the  final  pavment  was  to  lie  made.  That  purchase  was  made 
from  the  defendants,  the  Owens  European  Bottle  Machine  Co..  of  Toledo, 
an  American  company,  who  were  the  then  owners  of  or  had  power  to 
dispose  of  the  Owens  inventions  and  patents  with'n  the  Gemian  contract 
territory.  Arrangfments  were  made  for  securing  the  payment  of  the 
rnipaid  purchase  money  for  the  time  being,  and  the  protection  of  the 
relative  rights  of  the  Verband  and  the  Owens  Co.  pondirg  the  com- 
plete performance  of  the  contract  of  purchase,  by  vesting  the  patents 
securing  the  inventions  within  the  Gennan  contract  territorir  in  another 
German  com.pany,  the  Treuband-Vereinigung-Aktiengesellschaft,  on 
trusts  whereu-ider,  on  the  due  completion  of  the  purchase,  they  were  to  be 
assigned  to  the  Verband,  but  in  case  of  default  they  were  to  be  reassigned 
to  the  Owens  Co.  The  Verband  then  entered  into  six  separate  agre^e- 
ments  to  substantially  the  same  effect  with  each  of  the  national  associa- 
tions, although  onl'-  one  of  those  agreem.ents—  namely,  that  lietween  the 
Verband  and  the  British  Association  of  Glass  Bottle  Manufacturers,  had 
been  put  in  evidence  l)tfore  him. 

Having  recited  certain  clauses  of  the  agreeme.nts,  his  I^ordship  said  it 
was  comrao-i  ground  that  since  the  above  agreements  the  Verband  had 
completed  the  purchase  of  the  patents  sold  to  them  in  accordane-c  with 
their  obligations,  but  he  as-sumed  that  the  Verband  had  still  to  pay  tlic 
last  instalment  of  1,000.000  m.arks.  and  that  until  payment  had  been  made 
the  Owens  Co.  had  some  interest  in  the  patents  sold  which  they  could 
enforce  through  the  instrun\entalitv  of  the  Treuband.     It  was  obvious, 
howt-ver,  that  the  interest  of  the  o'wens  Co..  and  the  Treuband  on  their 
behalf,  in  the  patents  sold  was  a  ver>'  shadows.'  one.     He  might  take  it 
that  the  supnlv  of  Owens'B  machines  "to  the  British  Association  hadpro- 
baSlv  amounted  to  a  com.naratively  small  part  of  the  machines  to  be— 
uhimatclv  supnlied.     He  had  had  in  evidence  the  licence  granted  (on 
Feb.  «,  1914)  by  the  British  Association  to  Cannington  Shaw  &  Co.,  as 
b  ing  a  sr<ocimen  of  the  licences  granted  or  to  1k>  granted  to  members  of  the 
British  .\sao3iation.     The  royalty  navable  bv  t^anningtons  to  the  British 
A'wociation  was  at  the  rate' of  3d.  jx-r  gro^s  of  bottles,  l>eing_a  rather 
high'-r  rate  than  that  rewr\'ed  bv  the  agreement  of  N'ov.  Hi,  1907.     Since 
the  outbreak  of  the  war  it  has  Ix-en  impossible  for  the  Verband  to  con- 
tinue tosuppl'the  British  Association  and  their  members  with  (Iwensji 
machincH,  or  for  the  other  obb'gations  of  the  agreement  of  Nov.  16,  1907, 
to  b«'  carried  out  Ix-tween  them,     A  possible  exception  from  that  pro- 
position  was  an   agreement  of  Feb.    8,   1916.    between  the   Verband 
and   the    Brit:>h    Ansociation,   made   with    the  sanction   of  the  Board 
of  Traele,   und"r  which  the   British  Assrxjiation  were  to  1»  at  liberty 
to  import  direct  from  the  United  States  six  Owens  machines.     Ho  took 
the  view  that  what  was  sanctioned  was  merely  one  isolated  transaction. 
The  imm'-diaK!  occa-ion  of  the  |  resent  litigation  was  the  making  e)f  an 
order  and  th"  grant  ing  of  a  licence  bv  the  Board  of  Trade,  under  sec.  1 
of  the  I'atentH.  D'signH  and  Trad"  .M"ark.s  (Temporary  Rules)  Act,  1914, 
ai  ameniled  bv  wc,   1   of  the  Patents,  Dosigns  and  Trade  Marks  Tem- 
poran-  Mules  (Amendment)  Act,  1914.     The  Board  of  Trad"  had  made  an 
Orderdated  Mav  19.  lOln,  and  granted  a  licence  dated  .May  27,  \<.)\r>.     By 
the  Order  the  Hoard  in  effect Huspe-nded  the  Owens's  palcnt8(lhe  English 
lottern  pat<-nl)  in  (nvmir  of  KorHlerc  and  persons  not  i(i<  d  to  and  u]iproved 
liv  the  l',i,ar<l  of  Trade  as  manufactunng  for  Konti-nt,  but  subji^el  to  the 
hrt-nrr-  ther-iii  mention''d  lieing  executed,  nrd  subject  also  to  a  power 
),.  ti,.-  I',,.-.,  I  I,,  p  vok'   the  Hui'])Cniiion,  ho  far  as  regarded  the  iK'rsons  so 
I  npprovr-d  of  hy  the  Board.     And,  by  the  liwiice,   the 
I  '    to  K.wliTx  lilic'rty  to  make  and  u."e  the  iMVintifins  de- 

M»en«'h  piilc'it- tluring  th'- pirioil,  nr>t  exceeding  the  un- 
of  the  termi  of  the  ri'hpi  etive  patents,  during  which  the 
!■  r»hoiild  In-  in  force-,  an(l  on  the  terms  nn  to  payment,  &<•., 

•  ■  ■'.! .1      Thereupon,    the    Britivh   Aiitoeiation   and 

'  llieir  licenfecM.  brought  the  prefcrl  notion 

'  o  .  till-  Tn-ubiiiid  ami  the  Verband  for  a 

,:     .   i.il  Ihf  licxne*' of  th"  Board  of  Traill- are  void. 

and  for  nn  iii(ui.  i  i"i  lo  n.lriiiri  l-'omtepi  from  acting  under  lh<>  Order 
and  lic-fii'.  Ill'  LToind  of  plainlinii'  rate  won  that  the  Hoard  bad  no 
jiirixdirtioii  to  niiik"  lli'-  (Jrder  or  (/rant  llie  liocne*' ;  and  tl  at  want  of 
jiiriailielirm  wa»  ••uol  to  \^-  dii>  to  ||ii'  (iii..|  (hut,  allliongh  the  Tn'uband 
nnrl  the  Verband  were  uinloiililei||v  nnbj'elH  <if  a  State  at  war  with  Hi» 
Ma|e«ly.  nejtlH-r  loiild  l«'  hi-ld  to  lo-  ■•Miln.ivel.v  nitilleil  lo  thn  iH-nefll 
(r{  th"  ilw' n"»  patei  la  wilhin  tli"  ini'nnirig  of  llii' leginlat  ion.  I''iprhtent. 
tin-  only  d'-fendant"  who  n"i'd  Ik-  eonmilrred.  all  the  other  defendniitH 
iK'ing  (rii  iidly  to  plnintifTn  or  neutral,  allegn  that  the  Tivubanel  and  llie 
Verband  thrrmgh  it  wn"  «ub«)nntinlly  tlu-  la  raonN  enlilli-d  In  thn  lienellt 


of  the  Owens's -patents,  particularly  having  regard  to  the  position  i  ro- 
duc?d  by  the  war,  and  that  that  was  .sufficient  to  bring  the  case  within 
the  Emergency  Legislation.  In  his  judgment  Forsters  were  right  in 
both  those  contentions.  In  the  present  case  not  onlv  were  the  plaintiffs 
not  the  exclusive  licensees  or  the  assignees,  but  the  agreement  with  the 
A'erband  expressly  provided  that  the  \'erbanel  were  to  maintain  and  pro- 
tect the  patents  in  this  countiy,  anel  sue  for  infringements,  a  provision 
which  excluded  the  idea  that  j)laintiifs  should  be  entitled  to  sue.  Plain- 
tiffs were  not  entitled  to  an  injunction  against  Forsters,  and,  though  the 
the  Court  mav  have  jurisdiction  to  grant  a  declaration,  it  ought  not  to 
exercise  it.  Indeed,  to  grart  a  declaration  would  obviously  result  in 
enem^'  corporations  (the  Verband  and  the  Treuband)  being  enabled  by  a 
side-wLid,  and  at  the  suit  of  friendlv  subsidiaries,  to  obtain  relief  or.  at 
least,  an  important  step  tow-ards  relief  in  this  Court  which  it  would  be 
impossible  for  them  to  obtain  directly.  Plaintiffs  were  seeking  to  restrict, 
in  the  legislation,  the  meaning  of  the  7>hrase  "  the  person  entitled  to  the 
benefit  of  which,"  to  either  a  single  absolute  legal andbeuefieial  owneror 
to  the  whole  of  a  nmnbsr  of  pereons  having  together  an  absolute  legal  and 
beneiic'al  ow^^ershiIp.  That  was  too  limiteel  a  construction  having  regarel 
to  the  object  of  the  Act,  anel  to  the  fact  that  the  powers  in  question  were 
given  to  an  important  State  Department  with  a  ver\-  large  discretion  as  to 
avoiding  or  suspending,  either  wholly  or  partially,  and  as  to  making  fresh 
grants  on  any  conditions.  That  legislation  must  be  broadly  construeel. 
He  thought  that  what  had  to  be  considered  was  :  Who  was  the  person  or 
corporation  substantially  entitled  to  the  benefit  of  the  ratent  or  licence, 
as  the  case  might  be  ?  When  the  person  so  substantially  entitled  was  a 
foreign  enemy,  the  jurisdiction  of  the  Board  at  once  arose.  As  between 
the  Verband  and  the  Owers  Co.,  the  Verband  were  substantiallyentitled 
to  the  benefit  of  the  patent.  It  would  be  altogether  improper  to  make 
an  anticipatory-  eleclaration  as  to  the  contingent  rights  of  the  Owens  Co. 

As  regards  the  executed  rights  given  bv  the  actual  piu-chase  and 
delivery  of  Owens  macliines,  it  was  clear  that  the  British  Association 
and  their  nominees  were  not  entitled  to  the  benefit  of  the  Owens's 
patents,  and  had  no  rights  exceeding  a  licence  to  use  those  particular 
machines,  subject  to  certain  restrictions.  Whether  those  restrictions 
had  or  had  not  been  abolished  or  suspended  by  the  war,  such  rights  were 
no  bar  to  the  exercise  by  the  Board  of  Trade  of  their  statutorv-  powers, 
since  the  legislation  elf  arh  separates  patents  and  licences,  and  allowed 
the  revocation  of  a  patent  belonging  to  an  alien  enemy  though  an  existing 
I'cenee  might  be  in  friendly  or  neutral  liands,  or  the  revocation  of  a 
licence  belonging  to  an  alien  enemy  though  the  patent  might  be  in  friendlv 
or  neutral  hands.  The  British  .\ssociation  and  their  nominees  were  still 
entitled  to  go  on  using  the  machines  actually  delivereel  to  them  ;  anel 
might  be,  and  probably  were-,  placed  in  an  improved  position  in  that 
respect  by  the  removal  of  restrictions  on  the  user  of  the  machines,  while, 
a&  regards  the  ven-  large  additional  iiayments  which  had  been  made  by 
the  British  Association  in  the  whole  transaction  by  wav  of  subscription 
to  the  capital  of  the  Verband,  the  British  Association  had  received  cor- 
"iesponding  share  capital  of  the  Verband.  The  effect  of  the  war  had  been 
not  merely  to  suspend,  but  to  avoid,  the  agreement  of  Nov.  1(>.  1907,  so 
far  as  not  carried  out.  The  present  vo-ition  of  the  British  Association 
and-their  nominees  was  no  be  tter  than  that  of  persons  whohad  purchased 
and  wrre  licensed  to  use  th"  particular  machines  delivereel  to  them. 

The  action  was  dismissed,  with  eo'-fs. 


Liability  for  Tramway  Passenger's  Luggage. 
At  Newcastle-upon-Tyne  County  Court  on  the  19th  inst.  .Fudge  Green- 
well  hearel  an  action  by  a  pisscnger  (namcel  Elsie  Hewitson)  agianst 
Newcastle  Corporation  for  damages  for  the  loss  of  suit-case  on  a  tramcar 
on  Sept.  21,  and  Avhich  was  lost  owing  to  the  negligence  of  the  con- 
ductress!.    PlainlilV  hud  piid  Id.  and  got  a  ticket  in  respect  of  the  ease. 

It  was  .stilted  (hit  plaintiff  handeel  the  suit  case  to  the  conductress, 
who  placed  it  at  the  Ijack  of  the  car.  The  journey  was  completed,  and 
when  plaintiff  was  getting  off  the  car  her  ease  was  not  to  be  found. 
Under  tlie  circumstances  it  was  said  that  defendants  were  responsible 
for  the  loss  of  the  case.  Plaintiff  paid  the  sum  of  lei.  for  its  carriage 
anel  rccfived  in  return  a  ticket  containing  the  following  :--"  The  Cor- 
poration accepts  no  responsibility  for  the  safe  transit  of  passengers' 
luggage  or  parcels.  Any  luggage  or  parcel  left  on  the  platform  of  car 
is  there  entirely  at  owner's  risk.  Passengers  must  themselves  sec  to  the 
safe  custoely  of  tjieir  property." 

It  was  submitted  tliut  the  Corporation  by  accepting  luggage  on  the 
cars  became  comniem  carriers,  and  that  the.v  had  broken  their  obligations 
as  common  carriers.  Even  if  the  Corporation  were  not  common  carriers 
they  were  thi-  bnilec-s  of  the  suit  case  for  reward.  They  refused  to  allow 
a  p'lssengcr  to  retain  the  goods  in  his  own  eustedv.  They  in  effect 
aceepteel  the  cuslod.v  of  anything  left  on  the  pli'tform  of  a  car,  ami 
pissengers  went  inside  a  car  and  had  no  means  of  watching  their  pro. 
pi-rty.  That  being  ho,  rcaHonable  cnn-  ought  to  be  exerciml  .so  as  to 
ensure  the  .safety  of  the  arlieIeK  left  outside  th"  car.  The  ticket  did  n<it 
relieve  defendants  from  the  liability.  The  ticket,  which  could  hardly  be 
reael  in  da  light,  was  iHSUcd  on  a  ilark  night  in  a  ear  willi  shaded  lights. 

PlaintilT,  in  her  cvielenci-,  stnled  thnt  when  the  conductress  took  her 
bag  from  her  she  put  it  at  the  back  of  the  enir  underneath  the  stairs. 
She  paid  Id,  for  the  luggage  ticket,  but  she  could  not  hnvc  reail  what 
was  printed  on  it. 

.After  a  (liHcUKslon,  the  value  of  the  bag  was  agree  d  at  £9. 

For  di'fendants,  Mr.  Mkvni;i.i.  submitted  llinl  )>liiutiff  was  suing  on 
n-gligene'e  and  proved  none.  Ili-  also  contenilid  that  the  Corpuration 
Iriimwa.v"  were  not  ccmimoti  caniera.  The  only  ol)ligatio.ii  upon  them 
was  th  il  a  pasKi-i\ger  could  curry  with  him  or  hir  '.2s  lb.  of  luggagi-. 

TllK  •IniiiiR:  VUwrc  doen  the  charge  of  a  p(-nny  conic  in.  I  do  m>t 
see  why  they  hIiooB  charge  and  lu-cept  no  ii'spoilHiljilil.\. 

His  Honour  reaervcd  jiidi^meul. 
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(jDIMERCIALi^lNDUSTEIAL  SECTION. 


COMMERCIAL    TOPICS. 


The 
War  Loan. 


We  are  pleased  to  see  that  many  electrical 
engineering  firms,  electric  supply  companies, 
&c.,  figure  among  the  subscribers  to  the  new 
War  Loan.  No  doubt  there  are  many  who  have  not  yet  subscribed 
but  intend  to  do  so  at  the  earliest  opportunity.  Up  to  the  present 
we  notice  the  following  names  among  the  subscribers  : — 

Victoria  Falls  &  Transvaal  Power  t'o.  (f.'iOO.OOO),  Pease  &  Partners 
(£500,000).  H.  R.  Merton  &  Co.  (£2.50,000),  Gor.eral  Electric  Co.  (£200  000) 
Mather  &  Piatt  (£100,000),  British  Insulated  &  Helsby  Cables  (£80,000) 
Automatic  Telephone  Mfg.  Co.  (£25.000),  Federation  of  British  Indus- 
tries (£20,000),  (faring  Cross,  West  End  &  City  Electricity  Supply  Co 
(£50,000),  James  Keith  (£26,.500),  Kerr,'  Stuart  &  Co.  (£50,000),  Auto- 
mobile Association  (£77,000),  .John  Batt  &  Co.  (£60,000). 

In  addition,  many  local  authorities  have  given  large  sums,  and  as  sub- 
scriptions are  flowing  in  at  a  brisk  rate  the  public  aie  determined  to 
support  the  loan  as  far  as  they  are  able.  However,  there  must  be  no 
slackening  of  effort  between  now  and  the  date  of  closing  if  the  loan  is  to 
be  the  huge  success  it  should  be. 

*         *         *         * 

'  Electric  Furnace     f^\  Canadian  Department  of  Mines  reports 

Steel  in  Canada.      *^''*.  °*  *^"   "*f  P'°^7*:."'lo°f  steel  mgots  and 
castings  m  191b,  about  4,3,790  short  tons  were 
made  in  electric  furnaces.     In  I9I5  only  CI  short  tons  were  reported 
as  having  been  made  in  such  furnaces. 

London  Teleohone  "^"^  ^^^  -^'^'"^  ended  Dec.  31,  1916,  the  total 
Service  number  of  subscribers'  telephones  in  the  London 

telephone   area    was  251,()07,  compared  ivith 
2-17,187  in  the  previous  year. 

'  *         »         *         « 

The  selling  price  of  aluminium  ingots  of  ordin- 
ary commercial  purity  of  98-99  per  cent,  has 
been  fixed  by  the  Ministry  of  Munitions  at  £225 
p  er  ton,  carriage  paid  to  consumers'  works.  '^- 

The  maximum  selling  price  of  re-meltcd  aluminium  scrap  and  swarf 
ingots  of  98-99  per  cent,  has  been  fixed  at  £210  per  ton,  carriage  paid  to 
consumers'  works.  The  maximum  price  must  not  be  exceeded,  but  a 
lower  one  may  be  fixed  by  agreement  between  the  seller  and  the  buvcr, 
based  upon  the  metallic  aluminium  content.  These  prices  are  to  take 
effect  as  from  Jan.  1,  1917,  and  permits  imder  Regulation  30A  of  the 
Defence  of  the  Realm  Regulations  will  be  granted  only  for  such  dealings 
in  the  above-mentioned  materials  as  are  in  accordance  with  the  above 
prices. 


suit  the  machines  they  are  to  drive.  They  have  faciUtics  for  testing 
motors  on  A.C.  or  D.C.  ;  the  former  at  pressures  from  100  to  600  volts, 
single,  two  or  three-phase,  2.5  to  60  cycles,  and  the  latter  at  lOS  to  000 
volts. 


Price  of 
Aluminium. 


It  is  announced  that  the  Shipping,  Engineering 
and  Machinery   Exhibition,   which  was  post- 
poned  from    September   and    October,    1914,, 
owing  to  the  outbreak  of  war,  will  be  held  at  01>anpia  after  the  con- 
clusion of  the  war. 


Engineering 
Exhibition. 


United  Kingdom 


In    accordance    with    practice    it    has    been 


Trade  «/i«li  f-anaHa    «^"anged  that  H.M.   Trade  Commissioner  in 
II due  Willi  caiiaaa.  q^^^^^^^  ^^^  Newfoundland  (Mr.  C.  Hamilton 
Wickcs)  will  pay  a  further  official  visit  to  this  country. 

Mr.  WickcH  is  expected  to  arrive  early  in  March,  and  will  be  prepared 
to  interview  (by  appointment)  representatives  (if  tlio'-e  firms  who  may  be 
able  to  see  him  in  London  at  the  Offices  of  llie  Dei.arl  im  nl  nf  (  miiniercial 
Intelligence  of  Ihc  Hoard  of  Trade  fur  scycnil  wicks  I),  hie  i;.isli  r.  Im- 
medintely  aft(  r  Easier  he  will  visit  such  trade  aiul  iiKiustiuil  lentrcs  in 
llic  I'liited  Kinii'lnni  as  it  may  appear  most  ad  vantageous  to  visit  in  view, 
of  applications  (liat  may  be  received  from  firms  in  or  near  those  centres, 
and  from  ('hamljcrs  of  Comrficrcc.  Firms  who  desire  to  interview  Mr.. 
Hamilton  Wickcs  arc  requested  to  apply  as  soon  as  possible,  but  not  later 
than  Feb.  19  in  the  case  of  London,  and  March  5  in  the  ca.se  of  tbe  Pro-, 
vinccs.  Applications  to  the  Comptroller-Cjeneral,  Di  ii.nrtment  of  Com- 
mercial Intelligence,  73.  Bnsinghallstrcet.  London,  E.C.  The  reference 
number  (D.C.I.  2,.aCO/I7)  should  be  quoted. 
*         *         ■*         * 

The  Electric  Drive  ^^f^™'  '^^''"-  ^^T^,  (^^''■''  ^'V'''''^  ''""t"'" 
in  Machine  Shops.  !"-»kers,  &c     of  Hahfax    have  found  such  an 
increased   demand    for   tho   electric   drive   in 
niachino  shops  that  tliey  have  taken  steps  to  facilitate  such  equip- 
ment. 

The  firm  hnve  put  down  a  special  testing  plant  to  enable  them  to  test 
machines  with  their  own  motors  lii'foro  des-pnfeli.  An  advantage  of  this 
is  (hat  th-  nnjlnr.^  cui  !>.■  iwl  justed  luid  ptjt  int..  |icrfcct  rnnnini;  tiider  to 


A  State  Owned 
Atlantic  Cable. 


It   is   reported   that   when   the   Special   War 
(inference  takes  place  next  month  the  question 
of  a  State-owned  cable  between  this  country 
and  '  'anada  \\  ill  be  revived. 

Hitherto,  when  this  question. has  been  raised  the  Treasury  _and  the 
Post  Office  have  objected  on  the  grounds  that  the  cost  would  be  excessive 
and  that  a  State-owned  cable  could  not  hope  to  compete  profitably  with 
the  other  cable  compxnies.  They  have  also  objected  on  the  ground  that 
all  th3  land  telegraph  lines  in  Canada  are  in  the  hands  of  private  com- 
panies closely  connected  with  existing  cable  companies. 

The  war  has  caused  many  persons  to  modify  their  views  on  this  subject, 
and  as  there  is  no  British-owned  cable  across  ths  Atlantic  at  present  there 
is  an  increasing  demand  for  laying  anoth3r  cable  between  this  country 
and  Canada.  It  is  also  felt  in  Canada  and  the  Australasian  Dominions 
that  a  national  cable  would  cheapen  and  make  more  effective  telegraphic 
communication  batween  th3mselve3  and  the  Mother  Country  if  complete 
control  were  acquired  of  all  the  telegraphic  and  cable  lines  along  the  "  all- 
red  route."  They  also  intend  to  ask  that  the  British  Post  Office  should 
give  preference  to  cablegrams  over  th?  proposed  State-owned  cable. 

— !,„  r. •_  I  The  Blanchester  and  District  Decimal  Associa- 

The  Decimal         ,.      .    .      .  ...        ,     .    r 

c  ^  tioii  IS  issuing  a  cu'cular  in  order  to  focus  atten- 

tion on  certain  considerations  connected  with  the 
use  of  a  decimal  system  of  British  coinage  and  the  metric  system  of 
weights  and  measures. 

It  is  pointed  out  that  the  normal  output  capacity  of  our  factories  and 
Workshops  has  been  greatly  increased  in  order  to  provide  the  essential 
munitions  of  w.ir  in  adsquate  quantities.  It  is  feared  that  much  of  this 
new  plant  and  thousands  of  our  workpeople  wiU  be  rendered  idle  at  the 
end  of  the  war  unless  we  ?!oh!  devote  ourselves  to  the  removal  of  whatever 
obstacles  there  may  be  in  the  way  of  that  enormous  expansion  of  our 
export  trade  which  will  be  needed  to  ensure  continuity  of  employment 
and  the  maintenance  of  our  national  economic  stability. 

It  is  stated  that  ths  British  Empire  stands  alone  amongst  the  nations 
of  th;  world  (excluding  only  Siam  and  Persia)  in  her  neglect  to  adopt  a 
decimal  sj'stem  of  coinage.  Canada  and  Ceylon  have  already  adopted 
decimal  coin.aga,  and  both  Australia  and  New  Zealand  are  now  contem- 
plating a  similar  step.  That  it  would  be  to  our  advantage  to  adopt  a 
decimal  system  of  coinage  mnst  be  apparent  from  the  fundamental  fact 
that  all  our  financial  transactions,  involving  such  everyday  questions  as 
rates  of  interest,  dividuids.  discounts,  commissions,  &c.,  are  based  on  a 
rate  per  cent.  Our  |ir-j  nt  system  could  be  re-arranged  on  a  decimal 
basis  without  alterin  >  i  le  c\isi  mg  values  of  our  gold  and  principal '  silver 
coins,  and  instances  nf  luriv  this  could  be  done  are  given. 

Metric  Weights  and  Me'iiuiet. — .\t  present  British  manufacturers  and 
merchants  arc  compelled  to  work  in  the  Imperial  system  of  weights  and. 
measures  for  their  home  trade,  and  in  the  metric  system  for  their  trade 
with  "  metric  "  markets  abroad.  The  extra  work  and  liability  to  error 
attendant  on  th?  necessary  conversion  of  a  metric  inquiry  into  imperial 
terras,  and  its  subsequent  re-conversion  into  the  metric  system,  obviously 
hamper  the  British  exporter  in  his  efforts  to  develop  his  foreign  trade. 
For  many  years  our  consuls  abroad  have  consistently  advocated  our 
adoption  of  the  metric  system.  The  ideal  arrangement  would  be  the 
establishment  of  one  interjiat ional  system  of  weights  and  measures, 
whereby  the  producers  and  consumers  of  the  world  could  readily  com- 
municate withoiii  anv  nccessil  v  for  ('on versions.  Bearing  in  mind  that, 
with  the  ex-|.iiMM  ,\f  ih-  Cmlid  Slates  and  Russia  (in  both  .if  which 
countries  a  sim  i.-  .1  m  .el  m  ,;  ^  m  f  iM.nr  of  its  addptimi).  pnict  ically  all 
other  civilis  d  rui;.ilii^  \ri\r  alnidy  udoiiled  the  nieliie  system,  it 
should  be  clear  that  th'  Krili^h  Ivupire  can  best  accelerate  the  attain- 
ment of  the  above  ideal  by  herself  f,dlin,i;  into  line  with  these  "  metric  " 
countries.  The.scicutific.and  practical  ad  vantages  of  the  metric  system  have 
alpnidy  been  demonstrated,  as  is  evident  from  its  adoption  as  theunivcrsal 
language  of  quantity  by  the  scientists  of  the  world  and  liy  its  practical 
use  in  our  newer  industries,  such  as  the  manufacture  of  motor  c.ars,  air- 
craft, electrical  apparatus,  &c.  Any  attempt  to  impose  onr  ch.aotie  and 
cuhibirsoine  imperial  weights  and  measures  upon  the  world  would  not 
only  be  foredoomed  to  failure,  but  bring  ridicule  upon  us.  .Mthongh  the 
abandonment  of  the  lb.  weight  and  the  yard  measure  in  favour  of  the 
kilogramme  and  the  metre  may  sound  alarming  to  some,  it  is  pointed  out 
that  the  resultant  benefits,  accruing  to  the  whole  community  would 
speedily  far  outweigh  any  temporary  difficulties  and  inconveniences 
encountered  dining  the  period  of  transition. 

Tho  Council  of  the  Association  urge  those  who  approve  of  their  pro- 
posals to  support  the  association  by  joining.  Communications  should  be 
addressed  to  the  acting  secretary,  Mr.  liYcd  Hilton,  .5.'"i,  Mnrlcet-strcot, 
Manchester.  • 
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IKFOBTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  Jan.  13,  1917,  to  Jan.  19,  1917. 

IMPORTS. 

LocDOji.— 6'.5./l.  .•  Elec.  machinery,  £2,318;  elec,  carbons,  £82;  vm  and  cable 
£3,643;  unenumerated.  £1,802.  Java":  Unenumerated,  £8.073.  Frar.ce :  Elec, 
machinery.  £53:  unenumerated,  £555.  SwitzeriGnd :  Elec.  machinery.  £154:  elec. 
carbons.  £608:  unenumerated.  £594.  Canada:  Unenumerated.  £170.  Holland: 
GIo-w  lamps,  £3,795:  unenumerated,  £277.  Sweden:  Unenumerated,  £1.341.  Den' 
war*.-  Unenumerated.fi!,  155.  Spain:  Elec.  carbons .  £700.  /^o/icay .'  Wire  and  cable, 
£2,710  ;  elec.  machinery,  £15. 

EXPORTS. 

To  AusTRAiAC!*. — Auckland:  Unenumerated,  £255.  Melbourne:  Elec.  machinery 
£317:  elec.  meters.  £113;  unenumerated,  £2.893.  Sydney:  Elec.  machinery.  £533; 
glo«  lamps,  70O  n.o. ;  unenum.erated.  £1,117.  Wellington:  Elec.  machinery.  £543; 
elec.  lam TJS,  £106:  unenumerated.  £680.  Lytielion :  Unenumerated,  £20.  Adelaide: 
Unenumerated.  £2i.  Perth:  Unenumerated,  £83.  Dyntdin:  Unenumerated.  £210. 
Fremanite:  Elec.  machinery,  £646. 

Africa. — Cape  Town:  Elec.  machinery,  £26 :  unenumerated.  £471.  Port  Elizabeth : 
Unenumerated,  £420.  East  London  :  Unenumerated.  £45.  Durban:  Elec.  machinery. 
£151:  unenumerated,  £130.     Accra:  Wire  and  cable,  £82  ;  telegraphmaterial,  £30. 

Egypt. — Alexandria:  Unenumerated,  £133.  Suez:  Elec.  machinery.  £333.  Aden: 
Unenumerated,  £57. 

Japan. — Kobe:  Elec. machinery. £247.  -  Yokohama:  Unenumerated.  £158. 

U.S..A. — New  York:  Elec. machinery.  £46  ;  unenumerated,  £368. 

India.  Ceylon,  Indo-Chiha  and  Straits  SETTiEMENTt.  -fomiay.'  Wire  arid  cable, 
£107;  elec,  glow  lamps.  300 n.o. :  elec.  machinery.  £270  :  unenumerated,  £1,034,  Cal- 
cutta: Wire  and  cable.  £779  :  elec.  machinery.  £32  :  unenumerated,  £2.562.  Madras: 
Wire  and  cable.  £126;  o!ec.  machinery,  £12 ;  unenumerated,  £215.  Ceylon:  Wire  and 
cable. £42;  unenumerated.  £211.  Singapore:  Wire  and  cable.  £24  :  unenumerated.  £89. 
Ptnang:  Wire  and  cable,  £40  :  elec.  machinery,  £21  :  unenumerated.  £80.  Rangoon: 
Wire  and  cable.  £129;  unenumerated,  £187.  Karachi:  Unenumerated,  £336.  Port 
Swettenham:  Unenumerated.  £36. 

Cw.'f..— Hongkong:  Unenumerated.  £34.  Hankow:  Unenumerated,  £321.  Shanghai: 
Wire  and  cable.  £315:  elec.  machinery.  £82  ;  telegraph  material,  £365  ;  unenumera'.ed, 
£411. 

U.S.A.— New  York:  Unenumerated,  £438. 

South  and  Central  America. — Buenos  Ayres:  Elec.  lamps.  1.000  n.o. ;  elec.  m?chi- 
ntry.£242  :  wire  and  cable,  £1.559:  unenumerated.  £1.622.  Valparaiso:  Unenumer;  t;d, 
£63.  WoK/r  l'/d«.-  Wire  and  cable.  £88:  unenumerated,  £293.  Rio  de  Janeiro:  Elec. 
machinery,  £719:  telegraph  material.  £1,000;  unenumerated,  £449.  Anto/agosla: 
Eiec.  machinery.  £231  :  unenumerated.  £30.  PortAlegre:  Unenumerated.  £49.  Punta 
Arenas:  Wire  and  cab  e.  £13  :  unenumerated,  £49.  Talcahuano:  Wire  and  cable,  £34. 
Rosario:  Unenumerated.  £147. 

HoL\.f.t>D.— Amsterdam :  Wire  and  cable.  £205;  unenumearted,  £62. 

France.— ^or/5.-  Elec.  machinery.  £528;  unenumerated.  £1,137.  Dieppe:  Elec 
machinery.  £32:  unenumerated.  £318.  Calais:  Unenumerated.  £201.  Havre:  Un- 
enumerated,£218.  BoK/of«€.'  Unenumerated,  £42.  Bordeaux:  Elec.  lamps, 6, 805n,o, ; 
wire  and  cable,  £400  :  unenumerated,  £209. 

Ct-UADf..-  Montreal:  Unenumerated.  £22.  St.  John's,  N.B.:  Elec.  machinery,  £19.; 
unenumerated.  £25. 

Gibraltar.— Unenumerated,  £163. 

Malta.— Unenumerated,  £10. 

Norway.— B'cgM.-  Wire  and  cable,  £2,000.  tviEDfK.—Slockliolm :  Unencn-er^'.ed, 
£10. 

Russia,.— Petrograd:  Elec.  machinery,  £27:  unenumerated,  £1,155, 

l-^L-:. —Genoa:  Wire  and  cable.  £303  :  unenumerated,  £3,008. 

S?Mii.— Barcelona:  E'ec.  machinery.  £2C0  ;  unenumerated,  £67, 

FOREIGN  GOODS  (daty  paid  and  free). 

Sydney:  Elec.  lamps.  £138.  Adelaide:  Unenumerated.  £135.  Melbourne:  Elec. 
meters.  £108.  Singapore:  Unenumerated.  £146.  Shanghai:  Unenumerated,  £32. 
Stockholm:  Unenumerated,  £45.  Alexandria:  Unenumerated,  £67.  Boulogne:  Un- 
enumerated. £23.  Calcutta:  -Glow  lamps,  200  n.o.;  unenumerated.  £325.  Geelong : 
Onenumerated.  £171.  Madras:  Unenumerated,  £43.  Port  Flirabeth :  Unenumerated. 
£96  Rosario:  Unenumerated,  £19.  Port  Said:  Unenumerated,  £6.  Barcelona. 
Unenumerated,  £475.  Bombay:  Elec.  glow  lamps.  3,050  n.o,  Bordeaux:  Elec.  machi- 
nery, £127.    Hongkong:  Unenumerated,  £180.    Buenos  Ayres:  Unenumerated,  £336. 

IN   TRANSIT. 

Biera :  Elec. miningmachinery,  £460 

Note. — ^The  large  nnmber  of  items  in  thftse  official  returns  under  the 
miiil'-ft'iinj!  h'-a<ling  "  nnPnumcratcd  "  relate  to  what  is  doaoribed  as 
"  electrical  goods  "  and  "  electrical  materials." 


BUSINESS  NOTICES. 

\\'e  are  notiiied  by  the  Secretary  of  the  Cable  Makers'  Association 
that  they  have  left  No.  64,  Victoria-street,  Westminster,  S.W.,  and 
taken  new  offices  at  .Sardinia  House,  Sardinia-street,  Kingsway, 
London,  W.C.,  to  which  address  in  future  all  commtuiications  should 
be  sent. 

Patent  Development.— The  proprietor  of  patent  No.  4,228/1909, 
for  "  Improxements  in  electric  cutouts,"  desii'es  to  make  arrange- 
ments by  way  of  licence  or  otherwise  for  exploiting  same  in  this 
country.  Communoiationa  to  Messrs.  Haseltir.e,  Lake  &  Co., 
chartered  jjatent  agents,  28,  Southampton-buildings,  Chancerv -lane, 
London,  W.C. 

Plant  Wanted. — Messrs.  John  M.  Hender.son  &  Co.,  King's  Works. 
Aberdeen,  require  electric  generating  plant  of  400  kw.  to  650  kw.- 
with  either  gas  engines  and  suction  plant,  steam  turbine  or  engines, 
with  boilers,  condensers,  &c. 

Names  of  Permanent  Magnet  Makers  Wanted.— An  advevtifer  re- 
quires the  names  of  makcr.s  of  permanent  magnets  for  small  moving 
coil  recording  instruments,  cir  suijpliers  (if  steel  suitable  for  making 
same. 

BANKRUPrCIES.    LIQUIDATIONS,  &c. 

Chas.  Benjamin  Ogilvic,  electrical  engineer,  43,  Diidley-l'oad, 
\Vhalley  Range,  has  been  adjudicated  bankrupt. 

The  Technical  Engineering  Co.  (Ltd.)  is  being  wound-up  volun- 
tarily. A  meeting  of  creditors  will  be  held  on  Jan.  31  at  the  offices 
of  tlie  liquidator,  Mr.  P.  S.  Booth,  Exchange-chambers,  Bixtetli- 
street,  Liverpool. 

An  order  was  made  in  the  High  Court  on  Jan.  16  for  the  winding-up 
of  the  Aluminium  Stamping  Co.  (Ltd.),  77,  Garnham-street,  Stoke 
Newington,  London,  N. 

Claims  against  the  Kilowatt  Publishing  Co.  (Ltd.)  are  to  be  sent  by 
Feb.  16  to  Mr.  Arthur  Web.ster,  203,  Temple-chambers,  Temple- 
avenue,  London,  E.C. 


EDUCATIONAL. 


University  of  Liverpool.— Tnc  Lent  tenn  of  the  1916-17  S(sHi<,ii 
began  on  the  9th  innt.  In  the  Faculty  of  Engineering  <'omplctc 
courMCN  of  inHt ruction  are  provided  in  mochaniciil,  civil,  electrical  ami 
marine  engineering,  noviil  architecture,  mathematics,  pli\Hics  and 
itietpiHtry.  'I  lie  Hpeciul  matriculation  or  the  entrance  exaniinulioii 
iiMiHt  be  finsi'i'd  to  uecurc  udminsion  to  tlie  courB<!H.  Primpectntes  of 
Ih^-  Fdcultv  can  be  obtained  from  the  Registrar,  Mr.  Edward  Carey. 

Educational  Co  operation.— T  here  has  Lcm  un  interchange  of 
fdcilii  jcH  i.ctwceii  fcrlain  de|jar(MU,-ntH  of  the  University  of  LecdB  and 
l',r,idf  .r<l  T..hnlcHl  C.lle/e. 

lninnK  ln«t  year  iIjc  coIK-kc  rendered  an  jmjxirtant  wrviee  to  the 
iHiiv<r«ity.  which  hn«  Uen  iiMKniiluinKly  ncknowlidRfd,  by  providing 
t.ir  the  ntlciidnnrc  of  »oni>'  of  llii-  ailvariciil  KtudcntH  of  Ili<'  univiTHlty 
for  iiiatriiction  at  the  i  i,lli'((f  in  ijii  tri<iil  cii(<iiiccriiiK.  and  uIkh  In  lending 
lo  the  university  tlic  wrviicM  of  n  irii  ndxr  of  the  collc(;c  ntalf  (.Mr.  W.  II. 
N.  .lamei.)  nH  Icturcr  in  electrical  cii«ini  crinK  l"  uludi-nlH  iittciidin^;  Ihu 
coal  mininn  ciirw  at  the  iiniviTHity,  Tlii«  co-opfrallon  obviated  the 
nncc««ity  of  makihK  a  new  apiKiiiilrricnl  to  the  nnivemity  hIm(I  at  jireMUit 
111  place  of  the  head  of  the  dennrtmeiil  of  electrical  enKineeriiiK,  who  had 
r<'»i«iieil  hin  fumition,  and  of  llie  amiintanl  lecturer,  who  had  iK'cn  relciidi  d 
for  iiiilitary  wrviie. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

London  County  Council. — At  the  Council's  meeting  on  Tuesday 
sanction  was  given  to  Woolwich  Council  to  borrow  £2,442  for  the 
]jurposes  of  their  electricity  supply  department,  repayable  as  to 
£1,816  for  mains  within  25  years  and  as  to  £626  for  plant  within  15 
years, 

Willesden. — On  Tuesday  the  Clerk  reported  to  the  Council  that  the 
L.Ci.  Board  had  sanctioned  the  borrowing  of  £5,000  for  a  now  feeder, 
and  it  was  decided  to  apply  for  permission  to  borrow  £3,860  for  rotary 
converters  and  transformers,  and  £6,250  for  h.t.  cable  extensions.! 

The|  electrical  engineer  (Mr.  A,  W.  Blake)  reports  having 
received  a  jiermit  from  the  Prioiity  Branch  of  the  Mini.stry  of  Muni- 
tions from  which  it  apjjeared  that  when  the  existing  stock  of  cable 
and  material  is  exliausted,  no  further  service  can  be  laid  before 
separate  applications,  giving  full  particulars  as  to  quantity,  reasonr;, 
&c.,  are  put  before  the  Ministry  of  Mmiitions. 

With  regard  to  additional  supi)ly  of  power  required  at  the  local  works 
of  a  well-known  electrical  lirni,  the  vicar  has  agreed  to  the  necessary 
cable  being  laid  through  his  laiul  subject  to  the  payment  of  £2.  2b.  per 
uimimi. 

The  L.C!.  Board  have  authorised  the  borrowing  of  £5,000,  being  part  of 
.1  loan  of  £21,000  sanctioned  in  August,  1014,  for  laying  a  new  feeder  to 
Willesden  Crci-n  Library. 

In  a  report  by  Mr.  Blake  it  is  stated  that  owing  to  the  rapidity  of  the 
growth  of  the  deinand.s  for  electric  current  there  is  no  margin  of  safety  or 
capacity  in  either  cables  or  machinery,  and  extensions  must  be  made 
liefore  iicxt  winter.  Apiilieatioii  is  to  lie  muile  to  the  L.C  Board  lo 
siincticin  the  borrowing  of  £1(1,110.  made  up  as  follows  :  New  500  kw. 
rotary  converter,  with  tiaiisforiners,  switchgear.  foiuidations  and  connec- 
tions. £3,000  ;  a  new  1,000  kw.  cable,  with  switchgear,  £2,!K10  :  a  new 
700  kw.  eablo-drawii  into  ducts.  £3,3.'i0  ;  enlnr^enient  of  a  transformer 
chomber,  and  installing  a  duplicate  sot  of  existing  transformers,  £100  ; 
and  a  new  100  kw.  transforiMer  for  £1(10.  l-'rom  April  1  to  Dec.  31  last 
01  servieeH  were  laid  at  ciiHtoinerH' expense,  amounting  to  £480. 

Having  coiiMidenil  a  report  preseiitcil  by  Mr.  Blake  as  to  the  present 
position  of  the  negiit  iaiions  for  interlinking  and  interworliing  of  elec- 
tricity undertaliingH  in  the  .Mcilniixililan  area,  and  in  view  of  the  fact  that 
the  agreement  with  the  Niirlli  Mcliopolitan  Electric  Power  Supply  Co. 
expires  on  March  31,  llll.S,  .Mr,  Uliike  has  been  authorised  tu  iiuiUe 
iiKpiiriesin  conni'clion  with  llie  ni(iiu(i(iii. 

ill  view  of  the  proKrcHH  of  tlic  niiderlaUing  and  the  imiiortiiiit  dutiis 
diHchiirgcd  liy  Mr,  Hlake.lhc  l^'iiiaiuc  Coimiiitlce  have  decidul  to  increase, 
as  from  April  1  next,  hiH  salary  fmni  £100  to  £500,  and  tlteiice  by  two 
aniuiol  incieiiientH  of  £50  to  £(l('lO.  The  (louncil  ha  J  aiijiroved  this  step. 
Wolverhampton.  Last  week  the  ('<iiiiHil  authorised  extensions  of 
the  cliilric  supply  ranios,  a.1  acoM(of£l54. 
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Alderohot.— Upon  the  application  of  the  Postmaster-Ceneral 
current  is  to  be  supplied  to  promises  in  Pickford-strcet. 

Cinema  Theatres  and  Power  Rate.— St.  Pancras  (London)  Elec- 
tricity Committee  has  been  considering  a  communication  from  Mr. 
W.  C.  C.  Hawtayne,  consulting  engineer  for  the  principal  cinema 
theatre  proprietors  in  the  borough,  with  regard  to  the  prices  charged 
for  the  supply  of  current  used  for  the  pnjjeeting  lanterns. 

The  Committee  also  received  a  deputation  of  the  cinema  theatre  pro- 
prietors in  St.  Pancras,  who  contended  that  the  current  used  in  pro- 
jecting the  pictures  on  to  the  screen  should  be  charged  at  the  ordinary 
power  rate  instead  of  at  the  IijIiIihl;  rite  as  at  present,  and  urged  in 
support  thereof  thit  the  jiLp  ,  1..1  -  m  use  practically  throughout  the 
day,  .Tud  the  current  is  u.scd  im-  wliit  nn;:ht  be  tetmcd  the  manufactuiing 
side  of  the  theatre.  They  also  informed  the  Committee  that  they  had  taken 
opinion  on  the  .subject,  and  had  been  assured  that  their  contention  was 
a  just  one,  and  would.if  necessary,  be  upheld  by  the  Courts.  The  present 
charge  for  current  supplied  to  cmema  theatres  in  this  borough  is  at  the 
specfal  rate  of  3d.  per  unit.  The  Cuiniiiitt.  v  considered  the  point  at  issue 
to  be  a  legal  one,  and  consulted  the  Parliamentary  and  General  Purposes 
Committee,  who  are  of  opinion  that  the  current  used  for  the  purpose 
named  should  be  charged  at  the  lighting  and  not  at  the  power  rate. 

Dublin. — At  a  meeting  of  the  Coiporation  last  week  the  various 
reports  on  ths  position  of  the  electricity  supply  undertaking,  together 
with  a  new  report  by  the  deputy  city  electrical  cngir.eer,  Mr.  L.  J. 
Kettle,  were  down  for  dLwussior,  but  it  was  decided  to  defer  cor- 
sideration  of  the  whole  of  them  until  the  next  monthly  meeting. 

Eccles. — The  Corporation  have  asked  Salford  Corporation  and 
the  Lancashire  Electric  Power  Co.  for  their  terms  for  supplying 
electrical  energy  in  bulk. 

Ep30m. — Negotiations  arc  proceeding  with  the  South  Metropolitan 
Electric  Tramways  &  Lighting  Co.  as  to  the  company's  application 
for  an  Order  to  supjily  Ewell  with  electricity. 

It  is  suggested  that  the  company  should  not  supply  electricity  in  the 
area  of  th^  Council's  supply  in  Ewell  without  the  consent  of  the  Council. 
Objection  is  to  be  made  to  the  proposed  order  and  the  Board  of  Trade  will 
be  asked  to  withhold  their  consent,  as  the  Council,  which  already  supplies 
a  portion  of  Ewell,  is  quite  capable  and  willing  to  extend  tlie  supply 
when  the  proper  time  arrives. 

Increased  Charges  for  Electrical  Energy. — Increases  in  charges  are 
being  made  at  the  following  places  : — 

Winchester  Corporation  is  increasing  its  charges  by  a  further  10  per 
cent,  for  current  for  all  purposes,  making  a  total  of  25  per  cent,  over  pre- 
war rates. 

At  Beckenham  the  Council  is  recommended  to  charge  a  flat  rate  of  7d. 
psr  unit,  the  consumers  also  paying  the  cost  of  installation  in  cases  of 
assisted  wiring. 

Leigh  (Lanes). — The  Council  have  decided  to  link  up  their  elec- 
tricity undertaking  with  that  of  the  South  Lancashire  Tramways 
Co.  This,  together  with  extensions  to  a  local  works,  will  involve  an 
outlay  of  about  £3,540. 

Newport  (Mon.)— At  the  last  Council  meeting  the  recommendation 
of  the  Electricity  &  Tramways  Committee  to  increase  the  salaries  of 
the  general  manager  of  the  electricity  and  tramways  department 
(Mr.  N.  J.  Young)  and  the  borough  electrical  and  tramways  engir.eer 
(Mr.  A.  Nichols  Moore),  each  by  £100  per  annum  was  referred  to  the 
.Salaries  Committee. 

Oban. — At  a  recent  meeting  of  the  Lighting  Comm,ittee  the 
engineer  reixjrted  on  the  damage  done  recently  to  the  cables  by  rats, 
and  that  he  w^as  authorised  to  cement  all  pipes  leading  into  con- 
sumers' premises  from  the  manholes. 

Poor  Law  Institution  Lighting.— (  hii)i;cnbam  (Uiardiaus  have 
decided  to  adopt  electric  lighting  throughout  the  institution. 

Poplar  (London). — Owing  to  the  growing  difticidty  in  obtaining 
carts,  the  iiureasing  residue  of  clinker  and  trouble  in  relation  to  shutes, 
the  Electricity  Committee  has  decided  to  )>urchase  out  of  the  profits 
of  the  current  year  a  second  Foden  steam  wagon,  at  £744. 

The  Survcvor  of  Taxes  made  an  a.s.scssmcnt  on  the  electricity  under- 
tnk'wfi  of  t4,i!()l  in  respect  of  excess  profits  tax  for  the  year  ended  March 
:U,  191.),  but  (jbjcction  was  successfully  taken  on  behalf  of  the  Council  to 
the  assessment  which  has  been  discharged. 

St.  Pancras  (London).— In  November,  1912,  the  Council  accepted 
a  tender  of  the  I'.rush  Co.  for  a  5,000  kw.  turbine  and  for  the  loan  of 
a  1,000  kw.  set  while  the  large  one  was  being  built. 

Owing  to  the  war  the  large  set  has  not  been  delivered,  and  it  is  expected 
that  it  will  not  be  ready  for  three  years  from  now.  Consequently,  the 
Electricity  Committee  has  been  in  communication  with  the  company 
who  have  submitted  a  proposal  for  remoelelling  the  turbine,  rendering 
it  capable  of  continuously  developing  1,500  kw.,  with  an  overload  capa- 
city of  20  per  cent,  for  two  hours,  for  an  additional  sum  of  £2.500,  on 
condition  that  the  Council  exerci.se  their  right  of  purchase  on  com- 
pletion of  the  alterations.  The  cost  of  the  1.500  kw.  set  is  £6,500.  less 
£1..500  ahrndy  paid  for  hire,  and  as  the  chief  electrical  engineer  (Mr.  S.  W. 
Baynes)  is  of  opinion  that  this  set  is  one  of  the  most  economical  machines 
of  the  present  day  the  Committee  is  of  opinion  that  the  offer  of  the  Brush 
Electrical  Engineering  Co.  should  be  accepted,  providing  that  it  does  not 
in  any  way  prejudice  the  delivery  of  the  .=>,000  kw.  turbine. 


West  Ham. — The  Corporation  has  granted  the  following  increases 

of  salary  : — 

E.  Tombs,  stores  manager,  from  £200  to  £220  ;  J.  Layton,  senior  shift 
engineer,  70s.  a  week  to  75s.  ;  A.  J.  Oiffin,  ditto,  67s.  6d.  to  72.  6d.  ; 
W.  Bridger,  ditto,  60s.  to  70s.  ;  W.  Spittle,  ditto,  62s.  6d.  to  67s.  (id.  ; 
W.  J.  Watson,  mains  foreman,  £147  to  £IG0  ;  W.  A.  Wiggins,  electricity 
collector,  from  fl.TO  to  £165,  increasing  after  12  months  to  £175.  These 
figures  are  exclusive  of  the  bonuses  payable. 

Illlllllllllllllllllllllllllll 


TRACTION   NOTES. 


Belfast.  -The  working  of  the  Corporation  tramways  during  the 
nine  months  endeel  Dec.  31  shows  a  revenue  of  £229,580  (an  increase 
of  £17,825  over  the  corresponding  period  of  1915). 

Working  exp?nses  were  £136,894  (an  increase  of  £18,815),  and  net 
revenue  charges  increased  by  £.5,715,  total  increase  £24,530,  the  surplus 
profit  for  th?  nine  months  being  £4,448  (against  £11,154).  Revenue  per 
car-mile  was  ll-66d. 

Eirmingham. — The  Tramways  Committee  has  had  under  dis- 
cussion the  question  of  better  tramway  terminal  facilities  for  the 
centre  of  the  city. 

The  Committee  discussed  the  matter  of  better  terminal  facilities  from 
the  point  of  view  of  surface  and  underground  methods,  and  eventually 
the  general  manager  (Mr.  A.  Baker)  was  instructed  to  prepare  a  definite 
scheme  for  subways  in  the  centre  of  the  cit5-.  When  the  scheme  is  ready 
it  will  be  fully  considered  by  the  Committee,  and  if  it  is  approved  by 
them  and  by  the  City  Council  it  will,  doubtless,  be  one  of  the  first  pro- 
gressive measures  undertaken  after  the  war. 

The  provision  of  trailer  cars  on  certain  of  the  tramway  routes  of  the 
city,  if  not  on  the  whole  of  them,  has  been  under  consideration  by  the 
Committee  for  several  months.  The  chairman  saiel  that  it  was  hoped 
shortly  to  make  arrangements  for  entirely  equipping  one  route  with 
tractors  and  trailers. 

Blackburn. — In  addition  to  about  40  women  conductors,  the  tram- 
ways department  have  five  female  drivers.  The  manager  (Mr.  J.  H. 
Cowell)  intends  to  continue  to  employ  women  as  drivers  so  long  as  he 
can  get  suitable  applicants. 

Carlisle. — Reference  was  made  to  the  bad  state  of  the  tramway 
track  at  last  week's  meeting  of  the  Council. 

The  Watch  Committee  had  drawn  the  attention  of  the  Carlisle  Tram- 
ways Co.  to  the  unsatisfactory  state  of,  the  tramways  and  the  rolling 
stock.  Mr.  Gibbings  said  the  condition  of  the  track,  the  cars  and  the 
general  system  left  much  to  be  desired.  The  Committee  appreciated  the 
company's  difficulties,  but  the  time  must  shortly  arrive  when  very 
drastic  steps  must  be  taken  in  regard  to  the  condition  of  the  tramways. 
Further,  the  Committee  were  not  in  favoiu'  of  women  being  allowed  to 
drive  the  cars. 

The  action  of  the  Committee  was  approved. 

London  County  Council.— At  the  Council  meeting  on  Tuesday,  Mr. 
.1.  D.  (;i|l)ert  lalled  attention  to  a  falling  off  in  tramway  receipts, 
and  stated  that  fnim  Jan.  1  to  Friday  last  there  had  been  50  break- 
downs in  the  tramway  service. 

Sir  John  Benn,  while  admitting  the  great  difficulties  under  which  the 
tramways  were  working,  thought  it  was  time  that  a  consulting  physician 
was  called  in. 

Mr.  HoLL.\ND  and  others  also  criticised  the  tramways,  and  in  reply, 

Mr.  Hume  said  the  Highways  Committee  hoped  that  by  internal 
reorganisation  they  would  be  able  to  effect  an  improvement.  They 
would  shortly  bring  up  a  scheme  which,  he  hoped,  those  who  criticised 
the  committee  would  support,  though  it  would  involve  some  cost  to  the 
Council. 

War  Bonuses. — An  emergency  report  of  the  General  Purposes  Com- 
mittee was  presented  by  Mr.  Percy  Simmons.  It  recommended  that 
officers  and  servants  other  than  those  already  in  receipt  of  war  wages  or 
war  bonuses,  subject  to  their  proving  to  the  satisfaction  of  a  special  com- 
mittee that  they  were  suffering  from  special  hardship  by  reason  of  obliga- 
tions to  dependents  or  contractural  liabilities,  shoulel  be  awarded,  at  the 
discretion  of  the  special  committe-e,  a  war  bonus  not  exceeding  3s.  a  week 
if  on  weekly  wages,  or  at  the  rate  of  £7.  10s.  a  year  if  on  annual  salary, 
provided  that  the  total  wages  and  salary,  including  such  war  bonuses, 
should  not  exceed  £200  a  year.  The  consideration  of  the  report  was 
adjourned  for  a  fortnight. 

Megaphones  for  Tramcars. — At  the  last  meeting  of  the  Tramways 
Committee  of  Ayr  Teiwn  Council,  the  convener  of  the  Committee 
(Mr.  Lcarmont)  proposed  that  megaphones  be  ]nirchased  for  six  tram 
cars  at  a  cost  of  £24,  and  exjilaincd  that  it  would  be  the  duty  of  the 
drivers  to  shout  out.  the  names  of  the  stojiping  places.  The 
propo.'^al  was  ultimately  rejected. 

Southampton.— A  double  line  of  tramway  track  is  being  laid  in  the 
High-street  in  place  of  the  existing  interlacing  line. 

West  Ham.-  In  August  last  authority-was  given  to  the  tramways 
manager  to  proceed  with  the  reconstruction  of  such  car  bodies  as  he 
deemed  expedient,  the  work  to  be  carried  out  by  the  department  by 
the  direct  employment  of  labour. 

The  method  of  reconstruction  is  sound,  but  Mr.  L.  Slattery  now  points 
out  that  even  if  it  were  possible  to  maintain  the  anticipated  rate  of  pro- 
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gross  of  reconstfuction  (eight  cars  per  annum),  which,  having  regard  to 
the  dearth  of  suitable  labour  and  the  growing  demands  of  the  military 
authorities,  being  a  doubtful  quantity,  it  would  take  years  to  go  through 
the  whole  of  the  cars.  The  condition  of  many  of  these  renders  it  neees- 
sarv  that  the  rate  of  progress  should  be  expedited,  and  as  it  is  imprac- 
ticable for  the  department  to  do  more,  he  suggests,  as  the  only  alter- 
native, to  purchase  a  number  of  lower  saloons  constructed  to  the  depart- 
ment's  drawings  nnd  specifications,  and  completed  ready  for  mounting 
on  the  trucks.  The  rolling  stock  consists  of  118  cars,  89  per  cent,  of  which 
are  of  the  single  truck  type  of  various  designs.  Tlirty  of  these  require 
immediate  reconstruction.  Tenders  are,  therefore,  to  be  obtained  forth- 
with for  20  car  bodies  completed  readj-  for  mounting  on  trucks. 

The  through  tramway  service  from  Stratford  to  Cliingford  Jlount  is  to 
be  discontinued,  and  notice  is  to  be  served  on  Walthamstow  Council  to 
terminate  the  existing  agreement.  In  lieu  thereof  a  service  is  to  be 
instituted  between  the  Baker's  Arms  and  the  Docks,  via  Stratford  and 
Prince  R_'g?nt"s-lane,  in  conjunction  with  Leyton  Council. 


TELEGRAPH  AND  TELEPHONE  NOTES. 

i 

U.S.A.  Radio  Service. — On  l.ec.  19  a  Bill  was  introduced  into  th'' 
Senate  to  regulate  rad'o  communications. 

The  measure  was  referred  to  the  Committee  on  Commerce.  It  is,  in 
effect,  based  upon  that  Act  passed  by  Congress  in  1912,  which.  Senator 
Fletcher  explained,  had  served  its  piupose  admirably,  but  experience 
had  shown  the  necessity  of  strengthening  some  of  its  provisions.  The 
present  Bill  would  change  the  existing  act  in  the  following  important 
provisions  : — 

1.  All  Government  stations,  mainly  naval  stations  not  reserved  for 
Government  business  exclusively,  may  be  opened  to  commercial  business. 

2.  The  Bill  enables  the  Government  to  purchase  such  commercial 
coa.st  .stations  communicating  with  ships  at  sea,  as  the  companies  operat- 
ing them  are  willing  to  sell  at  a  fair  valuation.  The  purpose  is  ultimately 
to  establish  th?  complete  and  exclusive  Government  system  of  commer- 
cial radio  communications  between  the  coast  of  the  United  States  and 
outlying  possessions  and  ships  at  sea. 

3.  It  provides  that  not  to  exceed  one-third  of  the  stock  of  corporations 
op^'rating  stations  in  the  United  States  may  be  owned  by  aliens,  and  not 
more  than  one-third  of  the  board  of  directors  of  these  operating  cor- 
porations may  be  aliens. 

4.  All  licensed  operators  hereafter,  except  those  serving  on  board  shi  p, 
must  be  American  citizens. 

il 


III 


EMPIRE  NOTES. 


Australasia. — Mr.  V.  J.  Cro»lc_\'  is  promoting  a  company  at 
Varram  ("V'ietoria)  to  supply  the  town  and  district  with  electric  light 
and  jiower,  in  the  production  of  which  water  power  from  the  Tarra 
River  is  to  be  employed.  The  capital  is  to  be  £10,000.  At  present 
the  local  butter  factory  Ib  supplying  current  for  lighting,  but  the 
new  com[)aiiy  in  exjjected  to  reduce  the  price  of  current  by  25  per 
tout. 

Canada. — H.M.  Trade  CommiBaioner  in  Canada  (Mr,  C.  Hamilto)i 
^\■icke9)  rejtorts  that  a  Vancouver  firm  wish  to  represent  British 
manufacturers  of  builder's  supplies,  including  gas  and  electric  fittings, 
h  irdware,  paints,  &c.  Mr.  Wickcs  adds  that  the  Cicrmans  studied 
this  busine.-.s  thoroughly,  to  their  profit. 

«  India. — -At  the  new  Allahabad  High  Court  building,  which  was 
o|)ened  on  Nov.  27,  there  Ih  a  system  of  exhaust  ventilation  operated 
by  electrically-driven  fans  in  the  roof. 

Thi;  nix  court  riKinvf  Imvo  olectric  thermantidotos,  the  spaco  botwcon 
Ih  >  c'iling  iirid  tho  roof  also  having  mechanical  exhaust  ventilation. 
Th'""'  ci.iilini;  nrning"m"nt»  am  said  to  \m  tlin  fiixt  of  their  kind  in  India. 
"  Iiifliiiii  Ivmiricering  "  Ktat4'K  that,  in  conN"i|u('nc"  of  the  hinh  prieo 
of  ixirol,  no  lxitt«r  O()|)orlunity  than  tho  present  will  be  found  for  the 
iiilr'i;lu':tion  of  <  li'ctric  laxicaliN  in  thu  larger  Indian  (owns.  Our  con- 
t.:i.  i.irnr-  itrr"^  in  (tivniir  o(  Itiv  olectric  cab  that  it  has  lower  ruiming 
'     ■  ' .  llmt  ilH  oimplicity  of  manipulation  would  l)0  suro 

1  iviluctioii  in  the  numbor  of  accidents,  and  thot  it 

V  I  ■  ntftiiilir.K  Btill. 

\  h     \  Supply  f'o.  (Ltd.)  h'ln  liei  II  incorporated  under  the 

with  u  cpitiil  of  R«.IO,tK).rMWj.     The  following  nrc 

I'.liiriichu  (chiirinaii).  Sir  f;.  .Jehangir,  the    Hun. 

fi'iri\   t;  ■■'Klbole.Kiid  .Mr.  I{.  .M.  Mehta.     Meiwrn.  Crom pious 

«(i|ili'd  to  th''  GoviTNini'iit  of  ISiimlmy  for  a  license  lor  llii' 

•  iirifnlenerKV  in  pirlioimof  I'oouuCily,  I'ooiia  Caiitoiiiiienl, 

I'rMiiiii  Kiiliiirlifiii  area.  A'l-  .and  an  agreement  hiin  In  eiHiili'red 

II  th  Ml  »h<l  .M.  ».r...  II.  .M.  .M.-hlaanil  H.  M.  Watson  (nii  lnhalf 

m(niiv)  t'lr  th-  p.ir'tn  .■•  t,f  ih-  lireiiMc.     Th(^  managing 

,•   r,i.  ..r.    \I"  r      li    'I    '■    •  •       ■■       I  reel.  Bombay. 

Ill     I  ..,■..  riirri' 1,1   I  irring  with  till'  report 

II',  iii't' '1  l'>  III    lull.  >  loailvi*'' the  Govern- 
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ductious  in  the  case  of  large  consumers,  while  the  meter  rent  was  reduced 
from  Re.  1  to  8  annas  in  1915.  The  Committee  was  of  opinion  that 
"  there  is  a  sufficient  margin  to  admit  of  a  further  reduction  in  the  cash 
price  per  unit  for  lighting.  There  has  been  a  reduction  of  one  anna  since 
the  agitation  for  lower  rates  commenced  in  1914.  This  reduction  was 
(the  Committee  think)  unduly  delayed  and  it  would  have  been  more 
fitting  if  th"  additional  profits  had  been  utilised  in  working  out  the  loss 
on  th  ■  old  plant  rather  than  increasing  the  dividend  of  the  shareholders." 

Electricity  in  Transvaal  Collieries.— In  the  report  of  the  Clj'des- 
dale  (Transvaal)  Collieries  (Ltd.)  it  is  stated  that  the  original  estimate 
of  costs  (£50,000)  had  been  exceeded  by  £24,592,  but  a  portion  of 
this  extra  expense  was  for  electrical  plant  not  origin-xlly  thought 
necessary. 

South  Africa. — The  South  African  Railways  Administration  has 
under  consideration  the  question  of  electrifying  certain  sections  of 
the  railway  system,  including  the  Wyuberg  line,  the  Sea  Point  rail- 
way, the  Springs- Randfontein  line  on  the  Rand  and  some  of  the  short 
railways  in  the  neighbourhood  of  Durban  and  Pietermaritzburg. 
The  conditions  of  the  Simon's  Town  and  Sea  Point  lines  appear 
specially  favourable  for  electric  traction,  as  all  coal  eniployed  on 
these  sections  has  to  be  hauled  from  the  north  of  the  Union  or  'rom 
Natal. 


FOREIGN  NOTES.  § 

1 

Italy. — A  consular  report  from  Tarauto  states  that  a  local  firm 
wish  to  represent  British  makers  of  electric  light  fittings,  and  refiners 
of  oUs,  chemicals,  &c.  Occasional  visits  from  representatives  of 
British  firms  are  recommended. 

Peru. — The  following  information  is  contained  in  a  report  by  a 
Special  Agent  of  the  United  States  Department  of  Commerce  : — 

The  principal  demand  for  machinery  and  machine  tools  in  Peru  arises 
from  the  cotton  mills  and  mines,  but  there  is  also  a  demand  to  some 
extent  from  the  smaller  industries.  There  is  every  reason  to  expect  an 
increased  demand  for  mining  machinery  in  the  future.  Openings  exist 
for  the  sale  of  prospecting  tools  and  small  engineering  supplies,  stocks  of 
which  are  carried  by  local  importers  and  dealers.  Peru  also  offers  a 
market  for  hydraulic  machinery  and  for  pumping  plant.  In  time,  as 
the  small  mines  develop  it  is  expected  that  the  more  prosperous  of  them 
will  sooner  or  later  instal  compressed  air  or  electric  drills,  dynamos,  and 
the  nscessary  repair  shops  will  also  require  machine  tools.  In  the  mean- 
time the  small  market  should  not  bo  neglected.  The  various  plants 
are  widely  separated,  and  long  residenre  in  the  country  is  required  in 
order  to  learn  the  peculiorit  les  of  t  he  market  and  the  relialjility  of  possible 
customers.  Moreover,  it  i>  hud  t,i  >p11  for  cash.  The  probable  market 
for  the  smaller  kinds  of  industrial  machinery  is  limited,  and  it  would 
hardly  pay  any  single  manufacturer  to  send  out  a  salesman. 

Spain. — A  concession  for  the  construction  and  working  of  an 
electric  tramway  in  Saragossa  has  been  awarded  to  the  Sociedad  Los 
Tranvias  de  Zaragoza. 

A  concession  for  the  construction  and  working  of  an  electric  tramway 
for  goods  traffic  between  Miravalles  town  and  station  has  been  granted 
to  Clmvarrc,  Petrement  &  Co. 

Uruguay. — H.M.  Minister  at  Montevideo  states  that  imports  into 
that  port  from  the  United  Kingdom  are  being  well  maintained. 
Articles  in  demand  are  electrical  goods,  hardware,  glassware,  &e. 

Venezuela. — -The  Ministerio  de  li'onu'Mto  has  granted  permission 
to  V.m  Dissel,  Rude  &  Co.,  of  San  Crislobal,  to  const lucl  a  telephone 
line  about  II  miles  in  length  in  the  San  Cristobal  disirict  (State  of 
T4,chira). 

The  British  Consul  at  Cundad  Bolivar  states  that  imports  into  hisdis. 
trict  in  1915  decreased  by  about  one  half,  hut  British  imports  did  not 
di'ci'iniso  (|uitc  to  the  same  extent.  The  chief  articles  that  might  be 
imported  from  the  Unit<^d  Kingdom  nix-  machinriy.  motor  cars  and  ao- 
c-'Hsories,  glass  and  ohinawan',  pottery,  &e.  The  pi','.sent  is  cousidenid 
a  very  favourable  time  for  th"  establishuient  of  a  British  firm,  financially 
strong,  to  do  business  in  Ciudad  Holivnr.  It  must  be  proiiared  to  olTor 
generous  credit  termn  and  to  acw'iit  luoduce  in  i  nymont  of  accounts. 
The  Royal  Bank  of  (!anadttis  shortly  opening  a  branch  at  Ciudad  Bolivar 
and  would  no  doubt  lie  of  material  assistance  to  a  finn  contemplating 
oiieniin;  f  iieli  n  business  n•^  is  suggi'sled. 

I 


MISCELLANEOUS   NOTES. 


British  Industries  Fair,  1917.  Alanuliiiturers  a^Iio  are  exhibiting 
at  till'  I'.rilish  liidiisliies  l'"air  have  received  their  allotment.s  of  space 
from  the  Itiiard  of  'I'lade  during  the  last  few  days,  and  the  work  of 
erecting  hIiukIk  has  begun. 

The  total  ainnimt  of  B|iace  applied  for  has  again  largely  exceeded  the 
spiMie  at  (Ik-  Board 'n  iliH|ioBal,  with  the  result  that  exhibit oI'h  havc>  found 
their  nllotnirnlH  considerably  n-diiied.  For  this  year  the  Board  of  'I'radu 
have  necurod  nut  ouly  w  jovtion  of  the  ^■ictori»  and  Albert  Museum,  but 
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also  llio  {^iviit  Hall  ami  cc-rlaiii  (.ialleries  in  tlio  liii|)iTial  Instituti',  wliich 
havo  been  kiiully  K'lit  by  the  Exfcutivo  Council  o£  Uio  Institute  and  the 
University  <rf  l.ondon,  the  space  covered  by  the  fair  will  be  considerably 
larger  tha'n  last  year,  and  the  nuinlier  of  exhibitors  will  also  be  greater. 
The  Fair  will  be  opened  on  Fcbniary  2(1  ;ind  will  remain  (.pc  n  till  .March  9. 
The  London  Fair,  like  allsiich  nii.lrrdikinjrs,  comes  uixli  .■  Ihr  n  ,  inrli.ins 
imposed  by  the  Mi'iistry  of  Munitions,  and  eon.seqncntl\  .rrlaiu  tra<lcs. 
which  woiild  otherwise  be  included,  cannot  partiniiatr.  The  trades 
which  will  exhibit  in  London  are  :  Toys  and  uanns.  raiihonware  and 
china,  glass,  fancy  goods,  stationery  and  printing;.  At  tln'  London  Fair, 
which  is,  of  com'se,  as  in  previous  years,  under  the  sole  control  ofthe  Board 
of  Trade,  the  charge  for  space  will"  be  2s.  a  square  foot,  and  exhibitors  have 
no  other  expense  except  the  cost  of  the  erection  of  tlieir  stands.  At  last 
year's  Fair  many  exhibitors  had  stands  as  small  as  i'>  It .  b\  li  ft .,  and  their 
total  expenses,  including  the  erection  of  their  stand- ,  )a..l.alily  did  not 
exceed  £7.  None  the  less  tor  an  outlay  of  that  Miiall  nimunt  many  of 
them  booked  (it  is  stated)  ordrv-  f.ir  s.'\a  ral  tlimi-  mi.I  |, nls. 

Under  the  systemnow  adoplnl  liy  tli.-  lii.ai.l  ( li'  .lupli,  ,i!  i.m  of  invita- 
tions is  done  away  with.  Will  11  thr  hairs  wiiv  iiiaii'MiiaiMl  in  1915  the 
exhibitors  were  asked  to  send  to  the  Board  the  names  of  all  buyers 
whom  they  would  like  to  be  invited,  and  many  of  them  took  advantage 
of  the  Board's  otter,  sending  lists  of  names  which  ran  into  thousands.  A 
card  index  was  compiled  containing  all  the  nann  -  hh  h;.!  .1  in  the  hun- 
dreds of  hsts  which  were  submitted  by  exhibitors.  hhI  ai,  invitation  was 
sent  in  the  name  of  the  Board  to  each  in<liviaiiai  aiii  lirni  whose  name 
was  included  in  the  card  index,  which  now  contains  77,!"ii'  names.  New 
names  are  constantly  being  added  to  the  index,  an  1  aii\  iia  inns  submitted 
by  exhibitors  are  carefully  compared  with  it,  ami.  if  nn,  ssary,  added. 
The  names  of  foreign  buyers  are  classified  und<  i-  ruini  in-,  and  have  an 
index  of  their  own.  They  have  been  obtained  finm  \  am ms  sources,  and 
number  about  20,000.  Each  of  them  receives  an  uiMtainni.  In  addi- 
tion a  supply  of  invitation  cards  and  printed  notices  drawn  up  in  the 
language  of  the  country  for  which  they  are  intended  is  sent  to  H.M. 
Consuls  and  Trade  Commissioners  all  over  the  world,  all  of  whom  are 
requested  to  make  the  Fairs  known  in  their  rcsiiective  districts. 

Customs  Duties. — According  to  recent  Pi-e.sidential  Decrees  the 
following  import  duties  are  payable  upon  importation  of  the  goods 
mentioned  into  Venezuela  : — 

Electrical  accumulators  (to  be  declared  as  accumuladores  electricos) 
0-391  bolivares  per  kilog.  gross  (£11  Os.  lOd.  per  cwt.),  electric  stoves 
over  60  kilogs.  each  0-391  bolivares  per  kilog.  (=£11  Os.  lOd.  per  cwt.), 
ditto  up  to  60  kgs.  each,  0-704  bolivares  per  kg.  (£19  173.  8d.  percwt.)_ 

Institute  of  Chemistry. — The  results  of  the  examinations  of  the 
Institute  of  Chemistry  recently  held  in  London  have  now  been  pub- 
lished. 

Tour  candidates  passed  the  final  (A.I.C.)  csamiuation,  vi-;j.:  In  organic 


chemistry:  J.  W.  Ingham,  B.Se.,  and  K.  W.  J.  Mardles,  B.Se.  ;  in 
chemistry  (and  microscopy)  of  food  and  drugs,  fertilisers  and  feeding 
stuffs,  soils  and  water  :  Alan  Haythornthwaite,  B.Sc,  A.R.C.S.,  and 
Ernest  Paul,  B.Sc. 

Labour  Exchanges. — At  the  recent  meeting  of  the  Dundee  Chamber 
of  (.'omnicrce,  thi-  president  (Mr.  Wm.  Low)  .stated  that  the  Labour 
Exehanjres  had  been  a  failure. 

The  officials  responsible  for  them  recognised  that  they  had  been  a 
failme,  and  they  wore  now  petitioning  the  Government  to  make  it 
impossible  to  get  peop'd  or  for  peop'o  to  got  employment  except  through 
the  exchanges.  They  would  require  to  watch  the  question  carefully, 
for  at  times  unofficial  things  of  this  sort  had  a  way  of  being  recognised 
through  tho  persistence  of  people  who  were  wanting  the  benefits. 

Misleading  Trade  Names. — The  Russian  Consul-General  in  London 
(Baron  A.  Heyking)  calls  attention  to  the  fact  that  certain  private 
firms  in  the  United  Kingdom  are  adopting  names  -svhich  give  the 
erroneous  impression  that  they  have  received  official  recognition,  and 
he  desires  to  inform  the  public  that  a  prefix  such  as  "  Anglo- 
Russian  "  to  the  style  of  a  firm  has  not  necessarily  any  official 
significance. 

Trading  With  the  Enemy.— The  "  London  Gazette  "  of  Jan.  19 
contains  additions  to  the  statutory  list  of  firms  and  persons  with 
-A'hom  trading  by  firms  and  persons  in  the  United  Kingdom  is  pro- 
hibited. 

These  include:  Brazil — Fabrica  Metalhirgica  Allema  (Sao  Paulo); 
Denmtrk — Union  Special  Maxkin  Kampagni  Kjobenava  (Ltd.)  (Copen- 
hagen) ;  Netherlands — Elcctrische  Meeschwarin  Fabr.  (Hellegersberg, 
near  Rotterdam). 

Women  and  Engineering. — The  Ministry  of  Munitions  is  extending 

its  scheme  for  thr-  cri'iilm-njent  of  women  on  engineering  work. 

Classes  for  traniiin; m  s  Uing-upand  skilled  operating  on  various  types 
of  machines  ar.-  l >  m  -  li  !- 1  in  London,  and  the  Ministry  appeals  to  women 
of  goodeducatiii'i  mil  pliysiquc,  between  20  and  35  years  of  age,  to  under- 
take the  training.  The  cour.se  will  last  from  eight  to  nine  weeks.  Main- 
tenance grants  will  be  paid  diu-ing  this  period,  and  those  who  become 
fully  proficient  for  service  in  aero-engine  or  other  munitions  works  may 
expect  a  minimum  wage  of  £2  per  week.  Candidates  must  be  prepared 
to  accept  employment  in  any  factory  to  which  they  may  be  sent  on  the 
completion  of  their  training  and  to  work  during  the  usual  factory  hours. 
Application  in  writing,  giving  particulars  as  to  age,  educational  quali- 
fications, and  previous  mechanical  experience  (if  any),  should  be  made 
to  the  Ministry  of  Munitions  (Training  Department),  0,  Whitehall- 
gardens,  S.W, 


TENDERS    INVITED. 


iiiii 

Automatic  Telephone  Exchange. 

The  High  Commissioner  for  the  Union  of  South  Africa  invites 
tenders  for  the  supply  and  installation  of  an  Automatic  Tele- 
phone Exchange  at  the  Post  Office,  Pietermaritzburg,  Natal 
Province.  Copies  of  specification  and  conditions  of  contract 
may  be  obtained  at  the  offices  of  the  High  Commissioner,  32, 
■  Victoria -street,  V^estminster,  S.W..  where  tenders  must  lie 
lodged  by  noon  March  8.     Sec  advertisement. 

Turbc-Alternators,  Dynamos,  Switchboards,  Motors,  &c. 

BuDKoHD  ("orporatioii  is  abcnil-  tii  carry  out  <-xtcnsions  at  tho 
elettricity  works,  comprising  buildings,  boilcr-houso  plant, 
turbo-generator  plant,  steam  and  water  auxiliaiies,  h.t.  and 
e.h.t.  switohgcar,  transfoi-mcrs  and  cables.  In  consequence  of 
the  present  conditions  and  the  urgency  with  which  the  works 
must  be  executed  no  detailed  specification  will  bo  issued,  but 
British  manufacturers  in  a  position  to  contract  for  any  part  of 
tho  works  nuvy  obtain  particulars  by  writing  to  the  borough 
electrical  engineer,  Mr.  R.  W.  L.  Phillips,  A.M.I.E.E. 

Tenders  are  invited  for  tho  supply  and  delivery,  f.o.b.,  and 
ctmplete  erection  of  One  Steam  I'urboaltenuitor  (of  7,500  k.  v.a. ) 
am'  (.'oudensing  Plant,  at  tho  City  of  Melbouknk  electricity 
wor'ts.  Tender  forms  from  Messrs.  Mcllwraith,  McEai^harn  & 
Co.  ■f'py.  (Ltd.),  Ageul.s  for  tho  C!ily  Council,  Billitcr-squarc- 
buildugs,  London,  E.C. ;  (onder.s  lo  Chairman,  lOleclrie  Supply 
t'ommrtce.  Town  Hall,  Melbourne,  by  noon  March  5. 

Tho  AcsTUALiAN  Com  MOM  WEALTH  Navy  Depaiitment,  Mel- 
bourne ( Victoria),  rccpiire  tinders  by  noon  Jan.  31  for  supply 
of  DynamtB,  Switchboards,  Motors,  IJalaneers  and  Control  Gear 
for  Plindcrt  Naval  Base.  Specifications  from  Director  of  Navy 
f:ontract8,  irelbourne.  and  the  Naval  Staff  Offices,  Brisbane, 
Sydney,  Birk.-nhcad  (S.  Australia),  luemantle  and  Hubart. 


Public  Lighting. 

Banbriuue  Urban  Council  want  tenders  by  7.30  p.m.  Feb,  3 

for  Public  Lighting  (gas  or  electric). 
Electric  Light  Wire. 

The  Victoeian  Railway  Commissioners,  Melbourne,  require 
tenders  by  11  a.m.,  Feb.  7,  for  supply  of  v.  r.  Electric  Light 
Wire  (p.  d.  J  per  cent.).  Particulars  from  the  Contractors' 
Room,  Railway  Commissioners'  Offices,  Spencer-st.,  Melbourne. 

Electric  Cranes. 

Tenders  are  re(|uu-cd  until  Feb.  12  for  the  supply  of  six  4-ton 
Electric  Travelling  J'ortal  Jib  Cranes  for  Durban  Harbour. 
Specifications  from  Secretary  to  Tender  Board,  S.  African  Rail- 
ways Head<|uarlcr's  Offices,  Johamiesburg,  or  from  the  High 
Commissioner  for  South  Africa,  32,  Victoria-street,  London, 
S.W,,  at  which  addresses  tenders  will  be  received. 

Cooling  Towers. 

Manchester  Electricity  Comnntte?  require  tenders  by  10  a.m. 
Feb.  2  for  supply  and  erection  of  fan  draught  Cooling  Tow-ers  at 
Stuart -.street  station.  Sepcification,  &c.,  from  Mr.  F.  E. 
Hughes,  Town  Hal),  Manchester. 

Train  Lighting  Cells. 

The  South  Afrran  Railways  Aumini.stkation  requiie 
teuilers  for  the  supply  of  3,420  'J'rain  Lighting  Cells,  the  appi-oxi- 
niatc  reipiirements  for  the  year  ending  Feb.  28,  1918  (Tender 
No.  7.'')()).  \  revised  diawing  of  the  cells  requued  may  be  in- 
spected at  tho  Railway  Stores  at  Cape  Town,  Port  Elizabeth, 
Fust  London,  and  Dnriian  and  at  the  office  of  the  Chief  Railway 
Storekeeper,  Piu-k  Station  Chambers,  Johannesburg.  A  eoi)y 
of  the  drawing  may  be  obtained  from  tho  Stores  Offices  men- 
tioned on  payment  of  lOs.  6d..  to  be  refunded  on  receipt  of 
tender  and  return  of  tho  drawing. 
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Electrical  and  General  Stores. 

f-  Middlesbrough  Corporation  require  tenders  by  first  post 
Feb.  1  for  12  months'  supply  of  Electric  Lamps,  Rubber  Goods 
and  General  Stores.  Specification,  &c.,  from  the  Borough 
Engineer. 

Battersea  (London)  Council  require  tenders  by  noon  Feb.  (i 
for  supply  of  Various  Stores  and  Materials  for  then-  electricity 
department.  Forms  of  tender  from  the  Engineer,  Lombard- 
road,  Battersea.  S.W. 

Pembroke  (co.  Dublin)  Council  require  tenders  by  Feb.  5  for 
12  months'  Electrical  Supplies,  Irormongery,  Rubber  Goods, 
&c.  Specification,  &e.,  can  be  obtained  at  the  Town  Hall, 
Ballsbridgc,  CO.  Dublin.  , 

Tramway  Materials  and  Stores. 

The  Tramways  Committee  of  M.\nchester  Corpf.ratitn 
invite  tenders  for  the  supply  of  Materials  and  Stores,  inchiding 
Motor  and  Controller  Parts,  Resistances,  Coils,  Trolley  Poles, 
&c..  Lamps,  Switches,  Bells,  Insulation  iMaterial,  Carbons, 
Overhead  Equipment,  Cable,  Wire,  Oils,  Paints,  Ironmongery, 
Bolts,  Screws,  Axles,  Tjtcs,  Castings,  &c.  Schedules  from  the 
general  manager,  Mr.  J.  M.  McElroy.  Tenders  to  the  Chairman 
of  the  Tramways  Committee,  55,  Piccadilly,  Jlanchester,  by 
10  a.m.  Feb.  13.     -S'ee  adverlisemenl. 

Halifax  tramways  department  require  tenders  by  Feb.  12 
for  12  months"  supply  of  lighting  Fittings,  Insulating  Materials, 
v.r.  Cable,  Copper  and  Phosphor-Bronze  Wire.  Brake  Blocks, 
Trolley  and  Overhead  Line  Materials,  Castings,  Oils,  &c. 


i  TENDERS  RECEIVED  AND  ACCEPTED    § 

Horsham  — The  Council  have  accejited  the  tender  of  Pritchett  & 
Gold  &  Electrical  Power  Storage  Co.  for  the  maintenance  of  the  new 
battery  at  the  generating  station  for  10  years,  at  £45  ])er  annum. 

Launceston  (Tasmania). — The  City  Council  has  accepted  the 
tender  of  the  Australian  General  Electric  Co..  for  47  B.T.-H.  motors. 
£1,48L  58.  6d. 


Lo.NDON  County  Council. — The  Council  has  accepted  the  fol- 
lowing tenders  : — 

Pope's  Electric  Lamp  Co.,  drawn  wire,  metallic  filament  lamps  (esti- 
mated £2,472) ;  Cryselco  (Ltd.),  metallic  filament  lamps  (not  drawn  wire) 
(estimated  £2,538) ;  Maxim  Lamp  Works,  electric  lamps  (£134)  ;  L. 
Andrew  &  Co.,  R.  W.  Blackwell  &  Co.,  (i.  Hattersley  &  Sons,  Hooper': 
Telegraph  &,  India  Rubber  Co.,  G.  MacLellan  &  Co.,  Siemens  Bros.  &  Co.. 
insulating  materials. 

Ferguson,  Pailin  &  Ca.,  alterations  and  additions  toswitchgear(£2.444), 
and  Brightside  Foundry  &  Engineering  Co.,  additional  steam,  exhaust 
and  condensing  water  pining,  &o.  (£5.902).  in  connection  with  the  third 
new  turbo-generator  at  the  Greenwich  generating  station. 

Underfeed  Stoker  Co.,  mechanical  stokers  for  four  water-tube  Stirling 
boilers  at  Greenwich  generating  station,  £5,447. 

Government  Contracts. — The  following  tenders  were  accepted  by 
the  British  Government  Departments  during  December  : — 

War  Office. — Dorman  &  Smith,  distributing  boards  ;  British  Eboniti- 
Co.,  rod  and  sheet  ebonite  ;  J.  Keith  &  Blackman  Co  and  Stm-tovant 
Engineering  Co.,  motor -driven  fans  ;  Barton  &  Sons,  Cable  Accessories 
Co.,  Electrical  Conduits  (Ltd.),  Eureka  Conduits  &  Fitting  Co.,  General 
Electric  Co.,  Ingram  &  Kemp,  Nettlefold  &  Sons,  Oriental  Tube  Co., 
Perfecta  Seamless  Steel  Tube  &  Conduit  Co.,  Rainsford  &  Lynes,  G.  Rfic 
&  Sons,  T.  Sincker,  Simplex  Conduits  (Ltd.),  C.  J.  Thiusfield  &  Co.,  Verit  v- 
(Ltd.),  \Vals:ilI  Hardware  Mfg.  Co.,  and  Ward  &  Goldstone,  elec.  ligiit 
fittings  ;  .Vstcr  Engineering  Co.,  Austin  Motor  Co.,  and  A.  Lyon  &. 
Wrench,  generating  sets;  Dorman  &  Smith,  and  Lancashire  Dynamo 
&  Motor  Co.,  switchboards  and  dynamos  ;  Sperryn  &  Co.  and  .1.  11. 
Tucker  &  Co.,  switches  ;  British  Insulated  &  Hclsby  Cables,  Callender's 
Cable  &  Construction  Co.,  I.  IVankenliury  &  Suns.  Fuller's  Wire  &  Cal.li' 
Co.,  W.  T.  Glover  &  Co.,  A.  Green  (Ltd.).  W.  T.  Henley's  Telegraph  Works 
( 'o..  Hooper's  Telegraph  &  India  Rubljcr  \\'orks,  Liverpool  Electric  Caljlr 
Co.,  and  Midland  Electric  Wire  Co.,  elec.  wire. 

India  Office  — Siemens  Bros  &  Co.,  cable  core,  transmitters,  &c. 

Pnfl  Ofjiec. — Wynn,  Timmins  &  Co.,  wire  repairing  apparatus  ;  India 
Ituliliir,  Gutta  Percha  &  Telegraph  Works  Co.,  British  L.  M.  Ericsson 
,MfL'.  <'o..  and  Peel- Courier  Telephone  Works,  telephone  apparatus; 
Balkrs  (Ltd.),  telegi'aph  pole  arms  and  clamps  ;  Telegraph  Construction 
&  Maintenance  Co.,  submarine  cable  ;  Henley's  Telegraph  Works  Co., 
.lohnson  &  Phillips,  and  Siemens  Bros.  &  Co.,  telegraph  cable  ;  Western 
Electric  Co.,  loading  coils  ;  Edison  Swan  Electric  Co.  and  W.  G.  Pye 
&  Co.,  galvanometers  ;  British  Insulated  &  Helsby  Cables,  distribution 
cable  plugs  ;  P.  Huntington  &  Co.,  cable  suspenders  ;  T.  Bolton  &  .Sons 
and  F.  Smith  &  Co.  (inc.  in  London  Electric  Wire  Co.  &  Smiths),  bronze 
wire  ;  British  Insulated  &  Hclsby  Cables,  copper  wire. 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 

Wellington  I N.Z.)  The  capital  e.sijcnditiirc  of  (lie  electric  lighlin« 
ilcpartnieiit  is  V2'i\ ,r>r)'.i.  Total  loans  raised  amount  to  £I7(),'.H)0, 
sinking  funds  to  £;t2,887  and  depreciation  fund  to  £.'59,!)()1. 

Revenue  in  the  year  ended  March  31  was  £(J7,()23  (compared  with 
£62,850  in  previous  year),  working  expenses  Were  £28.aOH  (£28,259)  and, 
after  meeting  capital  chaiges  and  providing  £7,871  (£7,944)  for  deprecia. 
tion,  the  net  Hurplus  was  £20,017  (£lfi,315).  Units  generated  were 
5,158,80(1  (4,82!l,474)  and  sold  3,805,480  (3,3fi9,3.55). 

Capital  expenditure  on  the  tramways  department  is  £700,224  (incrca.ie 
£43,.'}85),  of  which  £130,557  was  contributed  from  dciireciation  fund  and 
£■10,707  from  revenue.  Sinking  funds  amount  to  £7t'>,015.  Tramway 
revenue  wok  £187,864  (against  £107,331),  working  exjenscs  were 
£118,817  (£11L1.38)  and  capital  charges  £41,927  (£40,824)  leaving  net 
HurpliiH  £27,120  (£15,309).  The  Wadestown  tram-  way  revenue  was 
£4,200  (£.J,015)  and  the  net  deficit  waa  £470  (£755),  while  the  power 
hupply  rr.venui!  was  £12,763  (£11.038)  and  the  n.it  surplus  £I,:100 
(£314).  The  net  HurpliiH  from  traniwayK  and  power  supply  wiis  £28,420, 
or,  after  diKliicting  £0,952  for  iif«w:iul  Works  and  anuiunt  written  olT 
praliminiiry  nxiionHoit,  £21,474.  I'lUfsongcrs  carried  were  28,087,773 
(26,CI7,C15). 


NEW  COMPANIES,  MORTGAGES  &  CHARGES. 

NEW  COMPANIES. 

BROWNLie  Ic  OUEEN  (LTD)  (H.,,SlMii  Private  company.  Reg. 
.Ian.  18,  i«|,iinl  i.'iO.iKio  ,„  £)  „|,„r<.r  (lo.tuio  preference),  to  carry  on  tin' 
bunin'iiii  of  rn((in'<T!i,  rlerlricittnn,  macliiniMtB,  (hemistd,  ini|)ori<r«  iiirl 
••xport«r»  of  and  d'^nlrrn  in  merrhandlBO  and  produce.  Reg,  oflice  :  2, 
Aunt  in  Friari.  EC 

K.«.0.  MOTOR  ic  ENOINEBRINO  CO.  (LTD.)     ( 146. 765).— Private  com 
p»n^V.      Il^g   .Inn    I.'..  .  i,,ii,il  <,f  f.VK)0  in  £1  nharc(i,  to  lake  over  thr 
>iu*inoM  of  grnrrni  mid  motor  enpneeri)  carried  on  by  .T.  .1.  BInekelt  and 
to  curry  on  lhi>  mmr  and  Die  bunineiiii  of  rlrrtrlcnl  englncirn.  Ac. 


MORTGAGES  AND  CHARGES. 

BORNHAM  &  DISTRICT  ELECTRIC  SUPPLY  CO.  (LTD.).— Debentures 
ilatcil  .1.111.  2.  1917.  to  Ml  iirr  tl,OI)0.  cliargcd  on  company's  undertaking 
and  ]iropi  riy.  prcsrnt  and  fill  inc.      Holders  :   Lloyds  .Baiik. 

ELECTRIC  CONSTRUCTION  CO.  (LTD.)— The  whole  of  the  £50,000  4S 
per  cent,  redeemable  second  mortgage  debentiue  stock  secured  by  trust 
deed  of  I'eb.  18,  1899.  was  redeemed  by  purchase  in  1909-10,  but  resolu- 
tions were  passed  by  the  board  to  kecj)  the  stock  alive  for  purpose  of 
re-issuc.  By  board  resolution  of  Jan.  11,  1917,  the  whole  of  the  said 
stock  was  cancelled  and  the  property  comprised  in  the  trust  decd^has 
been  released. 


CITY  NOTES. 


HBHORANOA  (.Tan.  24).— Bank  rate  5J  per  cent,  (since  ,Inn.  18,  1917). 
CimsolH,  fi:)i.  <!on>-<ils  I'ay  Day,  l''eb.  1.  Stocks  and  Shares  Ticket 
Day.  K'l).  8.     Pay  Days  .l.m.  20  and  Feb.  9.     Price  of  Silver,  37jid. 


BRAZILIAN  TRACTION,    LIGHT  &   POWER   00.  (LTD.)— The   directors 

li.n.clr.lal.d  adiM.t ml  ,.|  on.'   |,r>  rrlll. 

BRISTOL  TRAMWAYS  &  CARRIAGE  CO.  (LTD.)— Mr.  Samuel  White  1ms 
been  elected  chairnuin  of  this  company,  in  succession  to  tlie  late  .Sir 
George  White,  and  Mr.  Sidney  Edgar  Baker  has  been  appoint"!  a  director 
of  thi'  conipiiny. 

MONTREAL  LIGHT,  HEAT  &  POWER  00.  .\  (piii.ilirly  dn  id'nd  of  2  prr 
cfiil.  hiiB  been  di-rliiri'd  (or  llir  i|iiartcr  indid  .lull.  31.  " 

NAIROBI  ELECTRIC  POWER  &  LIGHTING  CO.  (LTP)— The  dii'eotors 
have  di'clMird  an  nilciini  dividi-nd  nl  tlv  rale  of  0  iieiii'iil.  |ier  annum  on 
till-  pri'li'ivnri'  mill  oiclinnrv  "linii"<  in  ii'sprcl  of  tli''  Inyf  .^''"'>''  'o  Decemliei 

:;i.  i!iiii. 
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NOTS  S. 


The  Rating  of  Electricity  Works. 

.  The  rating  of  electricity  works  i.s  one  of  those  subjects  on 
which  the  law  unfortunately  differs  in  England,  Scotland  and 
Ireland  ;  con.sequently,  what  is  a  fair  valuation  in  one  country 
is  not  necessarily  a  fair  valuation  in  one  of  the  others.  In  this 
respect  the  Irish  law  is  more  advantageous  to  the  occupier 
when  it  is  a  question  of  machinery,  for  although  the  plant 
supplying  the  motive  power  must  be  taken  into  account,  this 
does  not  apply  to  machinery  that  is  driven.  This  distinction 
may  be  a  comparatively  simple  matter  when  dealing  with  a 
textile  mill  or  an  engineering  shop,  but  the  matter  is  more 
complicated  when  we  come  to  electricity  works.  The  question 
has  recently  been  raised  in  an  appeal  by  the  Clones  Electric 
Lighting  Co.,  and.  as  will  be  seen  from  the  account  which  we 
give  on  another  page,  the  Judge  gave  a  clear  statement  of  the 
position  of  affairs  accor.iing  to  Insh  law.  From  the  rating 
point  of  view  there  are  three  classes  of  property,  namely, 
things  movable,  such  as  office  furniture  ;  things  so  attached 
to  the  freehold  as  to  become  part  of  it  ;  and  things  which, 
though  capable  of  being  removed,  are  intended  to  remain 
jjermancntly  connected  with  the  premises  and  are  essential 
for  their  working.  The  things  movable  are  never  brought 
into  account,  and  the  things  attached  to  the  freehold  are  always 
rateable  in  both  England  and  Ireland,  but  the  third  class  is 
rateable  in  England  and  not  so  in  Ireland,  excepting  the 
machinery  for  motive  power.  Arguing  on  these  lines  judg- 
ment was  given  to  the  effect  that  the  gas  engine  and  oil 
engine  in  this  particular  case  are  ratealle,  but  the  switch- 
board, shafting,-  dynamos  and  accumulators  are  non-rateable 
macliinery.  AVc  do  not  doubt  that  this  decision  is  good  in 
law,  but  from  the  point  of  view  of  common  sense  it  seems  to 
us  that  electricity  works  occupy  a  very  different  position 
from  that  of  other  industrial  establishments.  Ii;  a  textile 
mill,  for  example,  tiie  motive  ]i(iw('r  is  only  oue  item  of  many. 


and  not  a  very  large  proportion  of  the  whole.  The  plant  that 
is  driven  may  be  vas  ly  more  valuable  than  the  plant  supplying 
the  motive  power  in  many  industrial  works.  In  electricity 
works,  on  the  other  hand,  we  are  dealing  simply  with  the  con- 
version of  power  and,  consequently,  the  plant  for  motive  power 
is  a  far  greater  proportion  of  the  whole.  It'seems  to  us  also 
that  the  matter  would  be  very  much  complicated  if  an  elec- 
tricity works  were  to  change  over  and  take  a  bulk  supply, 
merely  converting  by  means  of  transformers  or  rotary  con- 
verters, as  the  case  might  be.  What  then  would  be  the  pro- 
portion of  ])lant  supplying  motive  power  ? 


The  Sperry  Searchlight. 

The  account  of  the  Sperry  searchlight  which  we  publish 
this  week  is  interesting  as  showing  the  difficulties  which  have 
to  be  overcome  in  the  problem  of  producing  a  source  of  light 
of  very  high  inten-sity.  If  ordinary  carbons  are  used  diffi- 
culties are  very  soon  encountered,  as  the  forcing  up  of  the 
current  density  does  not  produce  the  desired  result.  In  the 
Sperry  arc,  vapour  is  used  in  the  positive  crater,  instead  of  the 
carbon  itself,  as  the  source  of  light,  and  by  this  means  a  very 
much  higher  intensity  is  obtained,  the  statement  being  made 
that  the  brilliancy  is  500  c.p.  per  square  millimetre,  as  against 
1.50  c.p.  for  carbon.  For  this  purpose  the  positive  crater  is 
cored,  the  core  being  impregnated  with  suitable  salts  ;  but 
the  chief  difficulty  appears  to  have  been  to  concentrate  the 
vapour  and  maintain  it  under  control.  This  difficulty  has  beea 
overcome  by  a  combination  of  devices.  The  carbon  itself 
is  so  proportioned  that  the  core,  which  is  comparatively  large, 
burns  away  faster  than  the  shell,  and  therefore  incandescent 
vapour  is  obtained,  as  it  were,  at  the  bottom  of  a  narrow  cup. 
In  order  to  avoid  the  burning  away  of  the  shell  too  rapidly, 
the  carbon  pa.s.ses  through  a  holder  with  air  passages,  through 
which  a  current  of  air  flows  ;  also  the  carbon  is  rotated,  so  that 
the  burning  away  is  symmetrical.  It  appears  that  the  negative 
flame  is  so  directed  as  to  keep  the  incandescent  va))our  pressed 
into  the  positive  crater.  Again,  the  carbons  are  of  quite  small 
diameter,  the  positive  being  only  16  mm.  in  diameter  for  the 
90  cm.  searchlight  ;  consequently,  with  a  current  of  150 
amperes,  the  burning  away  is  rapid,  being  about  20  cm.  per 
hour,  and  on  this  account  the  carbons  are  made  a  metre  in 
length.  A  very  neat  part  of  the  equipment  is  the  thermcstat. 
by  which  the  arc  is  brought  into  focus.  Owing  to  the  fact  that 
the  io>  al  length  is  short,  clo.se  regulation  is  essential.  This  is 
obtained  by  reflecting  an  image  of  the  arc  on  to  a  thermostat 
consisting  of  two  strips  of  metal.  As  soon  as  the  image  moves 
to  one  side  or  the  other  of  the  correct  position  the  thermostat 
comes  into  operation,  and  regulation  takes  place  until  the  arc 
is  brought  into  focus.  We  recently  had  an  opportunity  of 
seeing  one  of  these  searchlights  in  operation,  and  we  were 
particularly  struck  with  the  efficient  action  of  the  thermostatic 
control  and  the  ingciiiuty  shown  in  manv  other  details. 
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Organisation  ofProvincial  Electric  Supply  Ccmpanies. 

The  present  is  essentiall}-  a  day  of  organisation.  Almost 
every  branch  of  tte  industry  appears  to  have  its  own  society 
or  committee  to  look  after  the  particular  interests  involved. 
Thus,  the  municipal  electric  supply  undertakings  have  their 
associations  in  London  and  the  provinces.  The  electric  supply 
companies  in  London  have  a  committee  and  likewise  the  power 
companies.  Quite  recently  the  beneficial  result  of  combined 
action  was  seen  in  a  marked  way  when  Mr.  H.  B.  Renwick 
organised  an  appeal  on  behalf  of  the  electric  supply  com- 
panies to  obtain  an  increase  of  the  statutory  percentage  before 
excess  profits  were  taken  into  account.  This  appeal  repre- 
sented the  views  of  a  large  number  of  companies,  and  no  doubt 
gained  materially  in  weight  by  so  doing.  It  was  the  pro- 
vincial companies  which  gained  particularl)-  on  this  occasion, 
as  their  views  would  not  otherwise  have  been  represented  col- 
lectively, and  they  have  now  come  to  the  conclusion,  as  will 
be  .seen  in  another  column,  that  combination  is  desirable  in 
other  matters.  The  Provincial  Electric  Supply  Committee 
of  Great  Britain  has,  therefore,  been  formed,  with  Mr.  H.  B. 
Rexwick  as  chairman  to  look  after  the  interests  of  the  pro- 
vincial companies.  A  strong  Executive  Committee  has  been 
formed  whose  members  represent  big  groups  of  provincial 
companies,  and  have  just  the  commercial  experience  necessary 
to  deal  with  such  subjects  as  rating,  income  tax,  assessments, 
excess  profits  tax,  legislation  and  other  kindred  matters.  The 
General  Committee  is  limited  to  Directors  only.  We  hope  that 
the  provincial  companies  will  support  this  movement  heartily, 
for  we  do  not  doubt  tliat  in  the  near  future  private  enterprise 
in  the  electricity  .supply  industry  will  find  combination  even 
more  desirable  than  in  the  past.  Many  problems  are  arising 
on  which  a  settled  policy  should  be  followed,  and  unless  these 
questions  are  considered  on  broad  lines  by  some  competent 
body  immediately  they  ari.se  the  electric  supply  companies 
will  no  doubt  suffer. 


Lighting  o!  Night  Landing  Grounds  for  Aeroplanes.— In 

t)]C  J'inal  Ki'jKirt  of  the  Committee  on  tlw.  Administration  and 
Command  of  the  Royal  Flying  Corps  we  notice  that  Mr.  Cliarlcs 
Bright  advocates  the  u.se  of  flame  arc  lamps  instead  of  petrol 
flares  for  this  purpose,  as  being  more  readily  under  control  and 
giving  the  best  light  for  penetration  of  fog. 

Early  Electro-Mechanical  Interlocking  on  Railways.  -In 
the  "  Hallway  (ia/.i-Itr  "  tlicn-  lia.sliccii  .some  disrussioii  regard- 
ing tlie  date  at  which  electrically-ojH'rated  shunting  signals 
were  fir.st  introduced  on  railways.  It  has  been  stated  that  the 
first  occasion  on  which  such  a  system  was  u.sed  in  the  United 
States  was  at  Gap,  on  the  Pennsylvania  Railroad,  on  December 
.30,  lilOO.  On  tlie  other  hand,  electrically-operated  .shunting 
signals  wen-  installed  at  Victoria  Station  (London)  in  a  form 
ftiniilar  in  jirinclplc-  to  that  now  generally  u.sed  (,n  railways,  as 
early  as  18H(i,  it  a])pears,  therefore,  that  in  this  matter  tii(! 
London,  Chat  bam  &  Dover  (now  South  Ea.stern  &  Cliatliam) 
Hailwav  forcstull.-d  tin-  Cnited  Stati's  iiy  30  years. 

Development  of  Magnesium  Manufacture.  Magnesium 
Coni|H.iiii'ls,  Ic-idi-  l,iiiifr  largi'ly  usi-d  for  incandi'scent 
mantles,  have  now  many  important  u|)j)licutions,  anil  in  pai- 
ticulur  have  great  possihilitirs  In  connection  with  the  |inicluc 
tion  of  light  by  lumincH<'ence.  According  to  a  Paper  hy  Mr. 
W.  .M.  (Jro.Hvener  b.-fore  tiic  American  Klectro-Clieniical 
Society,  the  I'nited  Stut.-H  in  Htl.'J  imported  :j8,()U0  lb.  of 
metallic  mugncHJiim,  chiilly  from  Germany,  at  a  price  in  the 
neighboiirliood  ol  81  .If;  per  lli.  The  price  rose  to  $10  after  the 
<iutbreuk  of  war,  but  in  I'.MO  had  fallen  to  $5,  owing  to  the 
fuel  that  niiigneHJnm  works  bad  been  succeKslully  .started  in 
France  and  Kngliind.  It  is  stiited  that  two  American  fuctories 
can  now  meet  the  general  dimand  in  that  country,  while  a 
third  factory  is  devoted  entirely  to  the  nmniifaclure  of  mag- 
iicMinm  for  inunitionH. 


The  Advantages  of  Scientific  Societies.  -The  desirability 
of  our  young  engineers  taking  an  active  part  in  the  proceedings 
of  our  scientific  and  engineering  societies  is  well  set  out  in  the 
following  extract  from  the  presidential  address  recently  de- 
livered b}-  Sir  Maurice  Fitzmaurice  to  the  ln.stitution  of  Civil 
Engineers. 

I  am  not  at  all  sure  that  young  engineers  realise  the  importance  of 
attending  the  meetings,  joining  in  the  discussions,  and  contributing 
Papers  to  this  and  other  institutions.  I  don't  think  1  have  ever  wiitten  a 
Paper,  or  got  out  notes  for  a  discussion,  without  discovering  that  there 
were  several  points  on  which  my  information  was  deficient  in  some  par. 
ticular,  which  othciwise  I  should  not  have  known  it  was  necessary  to 
look  further  into. 

It  is  extremely  diificult  in  many  cases  for  even  a  very  good  ^oung 
engineer  to  get  himself  known,  and  the  reading  of  Papers  and  joining  in 
discussions  is  almost  the  only  legitimate  form  of  advertisement  open  to  lum. 
I  can  bring  to  mind,  in  my  own  experience,  two  cases  where  speaking  at 
this  Institution  was  the  means  of  obtaining  two  excellent  appointments. 
I  happened  to  be  particularly  impressed  by  the  practical  remarks  made 
here  by  two  young  engineers  whom  I  had  not  known  or  heard  of  before. 
A'ery  shortly  afterwards  I  was  asked  to  suggest  men  for  two  good  posts, 
and  after  I  had  made  a  little  inquiry  I  recommended  these  two  men. 
They  fully  justified  their  selection,  and  I  think  are  now  on  their  way  to 
high  places  in  the  profession. 

"Revue  Gene'rale  de  I'EIectricite."— On  the  6th  ult.  there 
a])peared  the  fir.st  issue  of  the  "  Revue  Generale  de  I'EIectricite," 
under  which  name  will  henceforth  be  combined  "  La  Lumiere 
Electrique  '"  and  "  La  Revue  Electrique."  This  first  issue 
opens  with  an  article  by  Prof.  A.  Blondel,  which  should  give 
jjleasure  to  all  readers,  as  it  voices  the  importance  of  breadth 
of  view  in  scientific  journalism  and  in  those  who  wish  to  keep 
abreast  of  developments,  both  theoretical  and  applied.  As 
Prof.  Blondel  points  out,  there  is  a  curious  psychological  phe- 
nomenon which  results  in  the  scientific  engineer  being  looked 
upon  as  too  practical  by  .some  of  his  co-workers  and  too  theo- 
retical by  others.  Similarly,  the  technical  journal  may  appear 
too  scientific  to  those  engaged  in  industry  and  too  practical  by 
those  who  are  engaged  in  pure  science.  The  important  thing 
is  that  a  journal  should  include  everything  that  is  desirable 
and  neces.sary  for  its  readers  as  a  whole.  Above  everything, 
it  is  important  to  maintain  contact  between  science  and  tech- 
nology. We  notice  that  Prof.  Blondel  is  in  favour  of  much 
greater  publicity  on  the  part  of  those  who  are  responsible  for 
trade  secrets,  and  he  j)oints  out  that  it  is  undoubtedly  advan- 
tageous for  the  engineers  of  manufacturing  concerns  to  con- 
tribute to  technical  journals.  If  we  may  judge  by  the  first 
issue  of  the  "Revue  Generale  de  rElectricite,"  and  by  the  long 
list  of  well-known  men  who  are  associated  with  the  journal, 
this  new  departure  should  meet  with  great  success. 


OBITUARY. 


0.  A.  HOBSON. — The  death  has  occurred  of  Mr.  (ieo.  Andrew 
Hobson,  M.Inst.C.R.,  aged  02.  He  was  a  native  of  Leeds,  and  was 
formerly  chief  assistant  to  Sir  ])ouglas  Fox.  He  took  jjurt  in  the 
construction  of  the  Mersey  Tunnel  and  Railway,  the  Liverpool  Over- 
Iiead  Railway,  &e. 

Killed  in  Action. — The  following  deaths  in  action  or  of  wounds 
are  rei)orted  : — 

Wo  regret  to  learn  that  Lieut.  E.  0.  Waters,  ItKC,  has  been  killed. 
Mr.  Waters  was  in  the  sorvico  of  Messrs.  Ferranli  Limited,  and  was  the 
inventor  of  the  Ferranti-Wators  and  the  t'allender-Watcrs  .systems  of 
cable  protection. 

Mght  Sub-L  out.  Neville  W.  Vramos,  of  tlw  start  of  the  Port  Elizabeth 
(Capo  Province)  .Mu:iioipnlity  electricity  dtpartnwnt,  was  killed  on 
active  serviw^  in  NovenilxM'  last. 

I.ii-iil.  lliMiry  U.  llelci.Shaw.  R.  K.O..  20  years  of  age,  unolliciajly 
riporliil  Killi'd  In  ai-rial  act  ion.  was  the  only  son  of  Dr.  M.  ,S.  lleic  Sluiw, 

Liciil.  Cilbcit  S.  Hall,  U.KC.,  27  years  of  ago,  who  is  iviiortccl  lohavo 
<li(Ml  in  an  eni'niy  hospital  on  Nov.  20,  10  days  after  being  brought  down 
with  his  niachiiKi  by  enemy  liiv,  was  a  graduate  of  the  Institution  of 
.Mechanical  Engineers. 

,Secon<lLieul.  W.  (!.  Mooiv  Oir  (Highland  L.I.).  ai;"d  22,  was  nn 
engineerin;{  Mtudent  at  the  City  an<l  (iuilils  Kngintoring  College  when 
tlxi  war  broke  out.  He  was  woimded  on  lltli  ult.  and  died  (he  following 
(lay, 

Lieut.  W.  E.  S.  HIUh  (Soniorset  L.  I. ),  who  was  ivcently  killed  in  action, 
was  n  Htudniit  in  enifiiiecMing  at  Hristol  Uuivorsily  and  had  pasfed  the 
inter.  B.Kci. examination  in  I'ligineering.  when  he  joined  the  O.T.C.  in  1015. 

Hergt.  .las.  Smilh  (Si'ollisli  JtilJeB),  who  liaH  !«•(  n  killed,  was  formerly 
emiiloved  hi  (lie  lilaekbiini  Cnriioradon  (ramwavs  de|)ar(nient.  lie 
bad  iK-en  awanle.i  (he  Milili.iv  Me.lal  for  bravery.' 
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Pte.  Jas.  McLaughlin,  formerly  employed  at  Messrs.  Dick.  Kerr  & 
Co.'s  works  at  Pi-eston.  has  been  killed  in  action. 

Gunner  H.  D.  Whitworth,  R.F.A.,  who  has  been  killed,  was  formerly 
on  the  staff  of  the  Binningham  C'ori)oration  tramways. 


PERSONAL. 


We  learn  that  Mr.  S.  E.  Bastc.v,  who  for  the  last  four  years  has 
been  joint  manager  of  Messrs.  Bruce  Peebles  &  Co.  (Ltd.),  Edin- 
burgh, has  accepted  the  position  of  chief  engineer  to  British  Dyes 
(Ltd.).     Mr.  Bastow's  headquarters  will  be  at  Huddersfield. 

Mr.  John  H.  Bunting,  who  for  the  last  four  years  has  been  joint 
manager  of  Messrs.  Bruce  Peebles  &  Co.  (Ltd.),  has  been  appointed 
general  manager  of  the  company. 

In  consequence  of  Mr.  Edmund  L.  Hill's  resignation,  Mr.  H.  T. 
Wilkinson  has  been  appointed  honorary  secretary  of  the  Engineers' 
Club,  Manchester. 

Mr.  James  J.  Guest,  B.A.,  has  been  appointed  as  from  the  12th 
inst.  Reader  in  Graphics  and  Structural  Engineering,  tenable  at 
University  College,  in  succession  to  Prof.  W.  H.  Eccles,  D.Sc. 

Mr.  J.  M.  M'Elroy,  general  manager  of  the  Manchester  tramways, 
has,  at  the  request  of  the  Admiralty,  been  released  from  his  work  to 
take  up  duties  in  comiection  with  the  organisation  of  shipyard  labour. 

War  Honours. — Major  Bertram  Hopkinson,  who  has  been 
awarded  the  C.M.G.,  is  a  son  of  the  late  Dr.  John  Hopkinson.  He 
was  called  to  the  Bar  in  1897,  but  on  the  death  of  his  father  started 
practice  as  a  consulting  engineer  in  partnership  with  Mr.  Charles 
Hopkinson  and  Mr.  Ernest  Talbot,  and  jointly  with  his  partners 
was  responsible  for  the  design  of  the  electric  tramways  at  Leeds, 
Xewcastle  and  elsewhere.  Since  1903  he  has  been  professor  of 
mechanism  and  applied  mechanics  at  Cambridge  University. 

Sergt.  P.  Galley,  York  and  Lancaster  Kegt.,  who  has  won  the  D.C.M.. 
was  a  conductor  on  the  Leeds  tramways  before  the  war. 

Royal  Engineers  (T.F.) — Sec.  Corp.  John  Paley  Yorke,  head  of 
the  physics  and  electrical  engineering  depot  at  the  Poplar  School  of 
Engineering,  has  been  appointed  Second  Lieutenant  in  the  London 
Electrical  Engineers. 


APPOINTMENTS  VACANT  AND   FILLED. 

Shift  engineers  are  wanted  for  large  power  station  in  the  Midlands. 
See  advertisement. 

A  temporary  charge  engineer  is  wanted  for  the  Borough  of  South- 
wark  electricity  department.  Salary  £3,  rising  to  £3.10s.,  with 
bonus.  Applications  to  Mr.  D.  M.  Kinghorn,  Electricity  Works, 
Penrose-street,  Walworth,  London,  S.E. 


Mr.  Joseph  Mallagh  has  been  appointed  civil  engineer  to  the  Dub- 
lin Port  and  Docks  Board. 

Mr.  E.  J.  C.  Remiie,  B.E.,  son  of  Prof.  E.  H.  Remiie,  M.A.,  D.Sc, 
Professor  of  Chemistry  in  the  University  of  Adelaide,  has  been  ap- 
pointed acting  lecturer  in  electrical  engineering  at  Melbourne  Uni- 
versity, taking  up  the  work  of  Mr.  E.  B.  Brown,  M.Sc.  who  has  left 
for  munition  work  in  Great  Britain. 


South  Africa  took  place  on  Nov.  15-20,  1915.  No  congress  was  held 
during  1916,  owing  to  the  absence  of  the  president  and  othermembers 
on  active  service.  It  is,  however,  hoped  to  hold  a  congress  during 
the  present  year,  either  at  Cape  Town  or  Durban,  for  which  the 
following  Papers  have  been  accepted  :  "  Tariffs,"  by  John  Roberts 
(Durban)  ;  "  Standardisation,"  by  John  Roberts  (Durban)  and  B. 
Sankey  (Port  Elizabeth)  ;  "  Gas  Plant,"  by  F.  Castle  (Oudtshoorn)  ; 
and  "  Design  and  Management  of  Small  Power  Installations,"  by 
E.  J.  Hamlin  (Stellenbosch).  The  association,  together  with  the 
South  African  Institution  of  Electrical  Engineers,  has  for  some  time 
had  under  consideration  the  standardisation  of  sizes  of  plant,  mains, 
material  and  supply  pressures,  and  it  is  hoped  that  some  definite 
proposals  will  be  framed  by  a  committee  to  meet  at  Johamiesburg 
shortly.  It  is  the  intention  to  abide  by  existing  British  standards  as 
closely  as  possible. 

Rontgen  Society. — At  the  meeting  of  the  Rontgen  Society  on  Tuesday 
next,  February  6,  Dr.  E.  E.  Foumicr  d'Albe  is  to  demonstrate  his  type- 
reading  optophone  by  which  blind  persons  are  enabled  to  read  ordinary 
letteqiress  by  ear.  Dr.  Foimiier  d'Albe  also  proposes  to  show  other  pro- 
perties and  applications  of  selenium,  including  its  direct  action  by  which 
one  lamp  is  made  to  light  another  without  a  relay.  The  meeting  will  be 
held  in  the  Institution  of  Electrical  Engineers  on  Tuesday  next  at  8.15 
p.m.     Visitors  interested  in  the  subject  will  be  welcomed  on  this  occasion. 


INSTITUTIONS  AND  SOCIETIES. 

Paris  Academy  of  Sciences. — The  programme  and  prizes  for  1918 
have  been  i.ssued  .-uhI,  incbido  the  following,  which  are  open  without 
distinction  of  nationality  : — 

La  (!aze  prizes  (two  of  10,000  francs  each),  for  the  best  work  in  physics 
and  the  Ijcst  work  in  chemistry  (the  prizes  cannot  be  divided)  :  the 
Hubert  prize  (1,000  francs),  to  the  author  of  the  best  treatise  or  most 
useful  discovery  in  popularising  or  using  electricity  ;  the  Hughes  prize 
(2,.'500  francs),  to  i-ecom])enso  the  author  of  an  original  di.scovery  in 
pliysical  science,  especially  elctricity  and  mai,'netism  or  their  applica- 
tions :  the  Danton  fovmdation  (l.-'JOO  francs),  for  the  encouragement  of 
researches  relating  to  radiant  ])lienomena;  tlie  llenn,'  Wilde  prize  (one 
of  4,000  francs  or  two  of  2.000  francs),  for  a  discovery  or  work  on  astro- 
nomy, physics,  chemistrv-,  mineralogy,  geology  or  experimental  me- 
chanics. 

Association  of  Mining  Electrical  Engineers. — A  joint  meeting  of 

the  Xiitts  and  l)cili\  slii  re  llraiiib  (jI  the  Association  of  Mining 
KIcclriial  Engineers  and  Ibe  .Midland  Branch  of  the  Association  of 
Colliery  Managers  took  jjlaue  at  University  College,  Nottingham,  on 
.)an.  I.").  A  Paper  was  read  by  Mr.  C.  Jones  on  ■"Electrical 
Ex]jericnce8  in  Collieries."  Mr.  F.  Church,  who  presided,  empha- 
sised the  importance  to  managers  of  collieries  of  a  study  of  elcc- 
(rical  matters,  es|iecially  in  regard  to  questions  of  safety. 
Association  of  Municipal  Electrical  Engineers,  South  Africa.     The 

lii>t  congress  of  llie  Assniialidji  of  .Vliiiiicipal  h'.lcrtrical  lOuginrers  in 


ARRANGEMENTS  FOR  THE  WEEK. 

UONDAT,  Feb.  Sin. 

Western  Local  Section,  Institution  of  Electric.u.  Enoineers. 
5.30  p.m.     At    Merchant    Venturers'     Technical  College,    Bristol. 
PaDoron  "The  Parallel  Oneration  of  Electric  Power  Stations." 
by 'Mr.  J.  S.  Peck. 
TUESDAY,  Feb.  6th. 

Engineek.s'  Club. 
7.30  p.m.     At     Albert-square,     Manchester.     Paper     on     "Enemy 
Inlluences  in  Great  Britain  and  their  Effect."  by  Mr.  S.  Ran- 
sorao. 

RoNTOEN  SoCrETV. 
S.15  p.m.     At    the    Institution    of    Electrical    Engineers,    Victoria 
Embankment,  W.C.     Dr.  E.  E.  Fournier  D'Albe  will  demons- 
trate his  selenium  apparatus  for  type  reading  for  the  blind,  and 
will  show  other  properties  and  applications  of  selenium. 
THURSDAY,  Feb.  8th. 

Royal  Institution. 
3  p.m.     At   Albemarle-street,  W.     Paper  on    "The    Mechanism   of 
Chemical  Change,"  by  Prof.  F.  G.  Donnan,  F.  R.S.     (Lecture  II. ) 
Gkeenock  Electrical  Society. 
7.45p.m.     Masonic    Rooms,    22,    West    Stewart-street.  Greenock. 
I'aper  on  "'  H.T.  Conduit  Systems,"  by  Mr.  H.  J.  Roberts. 
Institution  of  Electrical  Engineers, 
S  p.m.     At   Victoria   Embankment,    W.C.      Paper   on    "Frequency 
Changers."  by  Mr.  R.  Townend. 

FRIDAY,  Feb.  9tll- 

Physical  Society. 
■5  ji.iii.     At  the  Imperial  College  of  Science,  Imperial  Listitute-road. 
S.W.     Annual  General  Meeting. 


1st  LONDON  ENGINEER  VOLUNTEERS. 

Lieut. -Col.  C.  B.  Clay,  V.D..  Commanding. 
Orders  for  the  Week. 
Officers  for  the  Week. — Platoon  Commander  C.  H.  C.  Bond. 
NextforDuty. — Platoon  Commander  L.  < ',  Hul'Ii^-s  Hallett. 
Monday,  Feb.  5. — Technical  for  Platoon  N".  '.i.  :it  Hrviicy-street.    Squad 

and  Platoon  Drill.   Platoon  No.   10;    SmiiallmL;   Class;    Recruits' 

Drill,  l).:!0  to8. 
Tuesday.  Feb.   0. — A  \i>hmteer  fatigue  party  is  required  to  assist  the 

Quartennaster. 
Wednesday,  Fob.  7. — Instructional  Glass,  6.15;    Platoon  Drill.  Platoon 

No.  L 
Thursdav.  Feb.  8. — Platoon  Drill.  Platoon  No.  7;   Ambulance  Class  bv 

M  O..  6to(i,30. 
Friday,  Feb.  9. — Technical  for  Platoon  No.  10,  Regency -street ;    Squad 

and  Platoo:i  Drill,  No.  9  ;   Signalling  Class  ;    Recruits'  Drill,  (!.;i0  to 

8.30. 
Saturday,   Feb.    10. — N.C.O's  Class,  2.30.   under  Comiiany  Cnnimandcr 

Fleminj;. 
.Sunday.  Feb.   II.— Entrenching  at  Otford.      Parade  Victoria  (S.E.  &  C. 

Kailway    Booking   Office).   8.4.")  a.m.      Unifonn,   haversacks,   water 

bottles.     Midday  ration  to  be  carried.     Railway  vouchers  will  bo 

provided. 
Musketry. — For  all  companies,  see  Notice  at  Headquarters. 
Note — Unless  otherwi.so  indicated,  all  drills,   &c.,  will  take  place  at 

Headquarters. 
.\l)pointments. ^Corporal  C.   W.   Snxith  to  bo  Saotion  Comm.ander  of 

No.  1  Section  ;   Sapper  H.  G.  Wood  to  bo  Corjioral.  both  in  No.  3 

Company  (dated  .Ian.  19,  1917).     The  appointment  of  Section  Com- 
mander P.  F.  Allan  is  cano^lleil  at  his  o\vn  request. 
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THE  SPERRY  SEARCHLIGHT. 


We  recently  had  an  opportunity  of  seeing  one  of  these  very  inter- 
esting searchlights  in  operation,  and  through  the  courtesy  of  the 
Sperry  Gyroscope  Co.  we  are  now  able  to  give  an  accoimt  of  the 
development  of  this  searchlight  up  to  it-  in'  s,.nt  state  of  perfection. 
This  work  has  been  carried  out  under  i  h'  [i^  i  -nial  supervision  of  Mr. 
E.  A.  Sperry,  the  chief  engineer  and  pi'  -ih  iit  "t  the  company. 

The  principal  parts  of  any  type  of  searchlight  are  the  reflector, 
the  electrodes  and  the  lamp  mechanism.  As  the  searchlight  re- 
flectors had  already  reached  a  high  degree  of  perfection  and  the 
parabolic  silver  backed  mirror  generally  used  could  not  be  much 
improved,  the  only  possible  improvement  in  the  output  of  search- 
lights lay  in  the  increase  in  the  intrinsic  brilliancy  of  the  source  of 
light. 

Up  to  the  present  time  the  standard  source  of  light  for  search- 
lights has  been  the  positive  crater  of  the  pure  carbon  arc.  This  pui'e 
carbon  crater  has  a  fairly  constant  brilliancy  of  150  c.p.  per  square 
millimetre  and,  as  carbon  has  the  highest  volatilistic  point  of  any 
loiown  substance,  this  was  thought  to  be  the  highest  intrinsic  bril- 
liancy attainable. 

Attempts  were  first  made  to  increase  the  power  of  searchlights  by 
impregnating  the  carbons  with  certain  special  substances  producing 
a  white  flame  from  the  positive.  This  flame  was  not  as  bright  as  the 
positive  crater  of  a  pure  carbon  arc,  but  more  light  was  obtained  since 
the  area  of  the  light  source  was  increased.  These  flaming  ares  were 
unsuitable  for  projector  work,  however,  owing  to  the  large  area  of 
the  light  source  and  the  fact  that  the  crater  brilliancy  was  lowered  by 
the  presence  ol  the  flaming  materials. 

It  was  observed,  however,  with  certain  types  of  flaming  arcs  tliat 
a  bright  spot  would  .sometimes  appear  in  the  positive  crater.  This 
was  found  to  bo  produced  by  a  superheated  gas  or  vapour  produced 
from  certain  substances  in  the  carbons,  and  though  the  size  of  spot 
was  somewhat  increased  by  using  larger  quantities  of  these  substances 
it  was  very  unsteady  and  could  not  be  maintained  for  any  length  of 
time.  Finally  it  was  found  that  by  u.sing  a  high  current  density  and 
a  deep  positive  crater,  the  bright  gases  could  be  trapped  in  the  crater 
by  the  flame  from  the  negative  and  a  steady  spot  obtained,  having 
an  intrinsic  brilliancy  more  than  three  times  as  great  as  that  of  the 
ordinary  carbon  arc. 

Though  the  principle  of  introducing  light  producing  materials  in 
the  carbons  is  used  in  the  high  intensity  arc,  the  character  of  the  arc 
is  quite  difTerent  from  the  flaming  arc,  since  the  bright  substances 
are  concentrated  in  the  positive  crater  instead  of  forming  a  bright 
flame  above  the  are.  indeed,  it  has  been  found  that  the  successful 
uite  of  the  bright  gas  as  a  source  of  light  dejjcnds  entirely  upon  its 
concentration  into  a  small  area.  The  attainment  of  this  end  was 
the  principal  problem  in  the  development  of  the  high  inten.sity  arc, 
and  though  the  supply  of  the  bright  vapour  and  the  formation  of  the 
crater  dc])end  on  the  electrodes,  the  major  part  ot  this  problem  is 
that  involved  by  the  mechanisni,  since  the  maintenance  oi  the  proper 
cratci ,  the  most  important  factor  in  the  operation  ot  the  arc,  depends 
entirely  upon  it. 

Special  carbons  have  been  developi-d  by  the  Speiry  Gyroscope 
(.'oiiipany,  in  which  the  problem  of  obtaining  a  constant  supply  of 
bright  ga«  and  the  lormation  of  a  deep  crater  have  been  satisfactorily 
Holved,  and  the  objectionable  features  of  this  type  ot  arc  have  been 
eliminated.  With  these  carbons,  a  quiet  and  Htea<ly  are  is  obtained 
having  an  intrinsic  brilliancy  of  500  c.p.  per  squari'  millimetre,  and 
giving  a  very  white  and  steady  beam.  By  the  combinati<in  of  this 
high  intrinsic  brilliancy  and  the  reduction  of  the  area  of  the  light 
xource,  a  very  (jowerfiil  beam  has  been  obtained.  Tesls  made  with 
the  Sperry  lamii  mIiow  that  this  beam  produces  an  illumination  a( 
the  target  mon-  than  II  times  as  great  as  that  produced  by  an 
ordinary  carbon  seiirchlight  of  the  same  size. 

/{'ffiiiremtiili,  of  the  Nearrhlli/ht  iWer/ioiiiVtm.— Although,  as  stat(^d 
iibove,  HiK'cial  carbons  arc  used  in  the  Sperry  lump,  the  real  problenrs 
in  llie  priMliii'tiiin  of  this  hi(»li  power  searchlight  were  not  those  in- 
volved in  the  develo|.ment  of  the  carbons,  but  those  involved  in  the 
developmenl  of  an  e(llrii>nt  mechanism  for  operating  (liesc;  carbonH, 
dlnec  owing  lo  (he  wnHitivr-ncHH  and  special  cliarH<'teriHtics  ol  the  new 
lire,  II  ninubi  r  of  iiroblcniH  wm-  introduci'd  which  greatly  increased 
III'-  ie.|iiiri  rii'  Ills  ol  I.  nif  liiiniMMi  for  it.M  i.peration. 

Ol  lli'w  r.i|uir.-m>-nts,  tli>'  ni'ml  iiii|iortaiit  was  (he  neeeHHity  for 
rooling  Ihe  iK.xitive  eiirlifHi.  This  was  found  necessary  fo  prevent 
the  earixMi  from  be.dniing  ho  tapered  by  the  action  of  the  intense 
heat  of  the  are  niiil  Ihe  hlgb  current  deri'<ity  that  n  suitable  crater 
could  not  lie  fonni-d  to  lio'd  the  bright  vajioiir.  One  method  that 
haN  iK-i'n  iiiM'fl  lo  cool  the  enrliouH  in  to  surround  the  ends  nearest  the 
are  with  an  alcohol  (lame,  which,  oti  aeeount  of  its  eoiiijiaratively 
low  tcTniwrature,   protects  the  eurbonf  from  oxiilation,  and   thus 


prevents  them  from  tapering.  The  Sperry  Company  state  that  it 
is  difficult  to  get  good  results  with  this  method. 

In  the  Sperry  lamp,  the  cooling  of  the  positive  carbon  is  accom- 
plished very  snxply  and  effectually  by  a  strong  current  of  air  from  a 
small  bfower  in  the  base  of  the  lamp  which  forces  the  air  through  the 
hollow  electrode  supports  and  around  heat  radiating  discs  which 
form  part  of  the  carbon  holders.  This  current  of  air  not  only  cooLs 
the  carbon,  but  forms  a  protecting  shield  between  the  positive 
holder  and  the  arc,  which  permits  the  lamp  to  be  tilted  at  any  angle 
without  endangering  the  positive  head. 

In  addition  to  cooling  the  positive  carborr,  it  is  also  necessary  to 
rotate  it  in  its  holder  in  order  to  maintain  a  uniform  deep  crater  in 
which  the  bright  vapour  can  be  held.  If  the  carbon  is  not  rotated 
the  irpper  edge  of  the  crater  burns  and  allows  the  bright  vapour  to 
escape  as  fast  as  it  is  formed. 

A  further  complication  of  the  carbon  holders  is  due  to  the  neces- 
sity of  feedirrg  the  carbons  through  the  holders  instead  of  feeding  the 
holders  themselves,  as  in  the  old  type  of  searchlight.  This  is  din- 
to  the  length  and  small  diameter  of  the  carbons,  which  make  it  im- 
possible to  support  the  carbons  or  to  supply  currerrt  to  them  from 
the  ends.  In  the  Sperry  lamp  the  rotating  of  the  positive  carbon 
and  the  feeding  of  the  carbons  through  their  holders  is  done  through 
siritable  gearirrg  by  the  blower  motor  in  the  control  box. 

It  was  also  fourrd  that  the  negative  flame,  which  is  used  to  keep 
the  bright  vapour  pressed  into  the  positive  crater,  must  be  carefully 
directed  to  effectua'ly  trap  the  vapour  and  not  destroy  the  edges  of 
the  crater.  The  proper  arrgle  of  impingement  for  each  size  of  lamp 
has  been  carefully  determined  by  experiment,  and  the  negative  head 
designed  accordinglj'. 

Owmg  to  the  large  quantities  of  waste  gases  given  off  by  the  high 
intensity  arc,  forced  verrtilation  of  the  searchlight  drum  is  also 
necessary.  This  has  been  found  extremely  difficult  in  nearly  a'l 
cases  owing  to  the  sensitiveness  of  this  type  ot  arc.  With  the  Sperry 
system  of  air  cooling,  however,  the  lamp  itself  becom,es  a  natural 
ventilator,  since  the  exhaust  a'r  entrains  the  waste  gases  and  fumes 
and  carries  them  directly  to  the  exhaust  fan.  In  this  way  the  waste 
gases  are  at  once  eliminated,  and  at  the  same  time  the  arc  is  so  pro- 
tected by  the  exhaust  air  that  the  complete  ventilation  of  the  drum 
can  be  effectually  carried  out  without  disturbing  the  arc  in  the 
slightest. 

'  The  makers  state  that  the  other  requirements  of  the  new  arc  have 
also  been  completely  satisfied  by  the  Sperry  lamp  mechan'sm  without 
undue  complication  or  the  introduction  of  further  difficulties  in  the 
operation  oi  the  lamp.  This  mechanisnr  provides  for  the  entirely 
automatic  operation  of  the  lamp,  even  to  a  thermostatic  control  of 
the  positive  feed  to  keep  the  positive  crater  in  the  focal  point  of  the 
mirror. 

DE.SClUr'TION  OK  THE  Sl'l-RRV   l.AMl'. 

The  Carbons. — In  the  special  carbons  developed  by  the  Sperry 
Gyroscope  Company  the  object  has  been  to  obtain  a  steady  arc  free 
from  unsteadiness  and  flickering,  and  lo  reduce  the  tail  or  exhaust 
flame  to  a  m'n'mum.  These  results  have  been  obtained  by  the 
suitable  combination  of  certain  light-producing  substances  in  the 
positive  core,  and  a  very  steady  arc  produced  in  which  the  tail  flame 
has  been  so  reduced  that  it  does  not  apiweciably  affect  the  steadiness 
or  symmetry  of  the  beam. 

The  deep"  positive  crater  required  to  hold  the  bright  vapour  is 
obtained  by  jjropoitioning  the  cored  positive  carbons  so  that  the  core 
burns  away  faster  than  the  carbon  shell.  The  formation  of  this 
crater  is  further  a'ded  by  the  fact  that  the  contact  resistance  drop 
at  the  positive  is  greater  for  the  hard  shell  than  for  the  core.  The 
The  greater  part  of  the  cui'reut  therefon-  flows  to  the  core,  though 
this  path  is  longer  than  that  to  the  shell  tip. 

Owing  to  the  .small  size  of  the  carbons,  a  rapid  bvniiing  of  the 
positive  carbon  is  necessary  to  secin-e  a  sulficient  sujiply  of  the  bright 
vapour  required.  The  positive  carbons  are,  therefore,  made  very 
long  to  avo'd  frc(|uent  renewals.  Kor  the  '.!0  cm.  searchlight,  they 
are  Ifimm.  in  diameter  and  100  cm.  long.  The  nonual  current  for 
this  size  is  l.'iO  amperes,  and  the  average  rate  of  consumiition  about 
20  cm.  per  hour. 

The  negative  carbons  arc  II  nnu.  in  (liaiiu(<'r  and  :«•  cm.  long. 
They  are  nuule  of  solid  carbon  and  are  (•(>|>per  coated  to  protect  them 
frojii  oxidation,  and  to  ri'duce  the  li<'iiling  due  to  the  electrode 
reslHtaiU'c.  In  order  to  prevent  globules  of  nrolten  eopl)er  from 
dioi)iting  olT.  this  copper  coating  is  made  so  thin  that  the  copper  is 
all  volatilised  as  fast  as  the  n<  gal i\ e  biu-ns  away. 

The  general  appearance  of  the  Sperry  arc  is  shown  in  Kig.  I-  The 
crater  and  the  intensely  himiiums  gas  it  contains  is  siu'mounted  by 
a  llanu'  riHultiiig  from' the  combustion  of  the  carbons.  This  llnmo 
consiKts  of  two  parts,  that  froiiv  the  negative  being  the  larger  and 
stronger  so  that  the  InminonH  llame  from  the  positive  is  lorced  back 
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and  cnclosi-s  tlir  other  as  thi'y  lisi'  logotlirr.  Though  this  combinod 
tiamc  gives  a  small  amount  of  light,  it  docs  not  affect  the  steadiness 
of  the  beam. 

With  small  currents  (less  than  100  amperes)  the  light  producing 
gases  escape  from  the  positive  crater  ami  make  the  positive  flame 
luminous  as  in  a  flame  arc,  but  witli  the  larger  currents  used  the 
intense  central  jet  in  the  negative  flanv  has  sufficient  force  to  hold 
the  bright  gases  in  the  positive  crater.  If  this  flame  is  not  properly 
directed,  it  tears  away  the  edges  of  the  positive  crater,  allowing  the 
bright  gas  to  escape  and  throwing  off  pieces  of  the  hot  unconsumed 
material  ;  this  is  entirely  avo'ded,  however,  by  the  arrangement  of 
the  mechanism  in  the  Sperry  lamp. 

The  intrinsic  brilliancy  of  the  bright  vapour  in  the  positive  crater 
is  about  500  c.p.  per  square  millimetre,  and  the  distribution  curve 
is  much  more  uniform  than  in  the  pure  carbon  arc.  Fig.  2  shows 
the  candle  power  distribution  curves  for  both  the  90  cm-  and  150  cm. 
sizes  of  the  standard  carbon  arc  and  the  Sperry  arc.  The  max'mi'm 
candle  power  for  the  90  cm.  size  of  the  former  is  44,000  over  a  small 
angle,  whilst  the  Sperry  arc  shows  a  maximum  of  104,000  c.p.  with 
a  very  wide  angle  of  high  intensity.  In  more  recent  tests  a  maximum 
of  112,000  c.p.  has  been  obtained  for  this  size.  A  much  greater 
amount  of  light  is,  therefore,  available  for  the  searchlight  beam,  and 
this  with  the  decreased  angle  of  divergence  of  the  beam,  due  to  the 
small  area  of  the  light  source,  produces  an  illumination  at  the  target 
more  than  1 1  times  as  great  as  with  a  carbon  arc  of  the  same  size. 


Air  Current  from 
Positive  head. 


/  Bright 

/  Vapour. 

Non-luminous  Centre  Hard  i 

of  Negative  Flame. 

Fig.  1. — Diagram  of  Arc. 


Less  air  i.s  required  to  eool  the  negative,  since  it,  is  protected  from 
oxidation  by  its  copper  coating,  and  because  the  tip  of  the  negative 
carbon  is  much  codlor  than  that  of  the  positive. 

The  rotation  of  the  positive  carbon  is  etTccted  by  the  blower  motor 
which  rotates  the  positive  holder  13  in  its  support  by  means  of  a  gear 
train,  19,  and  the  vertical  shaft  17.  The  negative  is  not  rotated. 
The  current  passes  into  the  positive  carbon  through  silver  brushes, 
14,  which  are  pressed  against  the  rotating  carbon  by  springs,  15. 

The  positive  holder  is  fiimly  fixed  to  the  control  box,  and  the, 
positive  carbon  is  fed  through  it,  since  the  feeding  of  the  holder  is 
impracticable,  owing  to  the  length  and  small  diameter  of  the  positive 
carbons.  This  feeding  is  done  by  the  blower  motor  by  means  of  a 
gear  train  and  a  .suitable  mechanism  in  the  positive'  head  which 
forces  the  carbon  through  the  head. 

The  positive  crater  is  kept  at  the  focal  po  nt  of  the  mirror  by 
controlling  the  rate  of  feed  of  the  positive  carbon  either  manually 


/40'' 

.  A.-56'Navy  Lamp. 
B.-60"    " 
C- 36" Sperry  Lamp. 
D.-60"    " 
Fio.  2. — Candle  Powek  Distribution  Cobves. 


('  The  theoretical  candle  power  of  the  beam  is  given  by  the  following 
formula  : — 

in  which         3'= theoretical  candle  power  of  beam 

i;= mirror  diameter. 

rf= crater  diameter. 

^=foui  times  focal  distance. 

/=mean  hemispherical  candle  power. 
The  projector  efficiency  without  shutters  or  with  iris  diaphram  i* 
stated  to  be  73  per  cent,  and  with  shutters,  65  per  cent. 

The  Slurry  Lamp  Mechanism. — The  general  appearance  and 
arrangement  of  the  lamp  mechanism  are  shown  diagrammatically 
in  Fig.  3.  The  actual  searchlight  mechanism  differs  somewhat  from 
the  diagram  in  mechanical  details,  as  several  improvements  and 
simi)lifi''ations  ha\e  recently  been  introduced. 

1'he  cooling  air  is  supplied  through  the  hollow  electrode  supports 
3  and  10  by  a  motor  20  and  blower  22  in  the  control  box.  The  air 
supplied  to  the  positive  holder  is  forced  around  a  number  of  heat 
radiating  discs,  12  surrounding  the  end  of  the  holder  nearest  the  are, 
and  iscapes  from  a  slot  in  the  top.  It  therefore  serves  both  to  carry 
off  the  heat  which  is  conducted  along  the  carbon  from  the  arc  and 
al.so  to  shield  the  mechanism  of  the  positive  holder  from  direct 
radiation  from  the  an;  and  it.'*  Il:imc.  The  exhaust  air  escaping  from 
the  ])ositivc  carbon  holder  tends  to  hold  the  arc  flame  in  position  and 
also  entrains  the  waste  gases  fiom  the  arc  and  carries  them  off.  Thi.s 
allows  the  lamp,  to  be  tilted  at  any  angle  without  dangei'  to  the 
positive  head,  since  the  air  blast  always  holds  the  arc  flame  jier- 
pendicular  to  the  positive  carbon. 

Th(!  cooling  air  for  the  negative  passes  up  the  hollow  electrode 
support    and   out    around   the  carbon   and   the   feeding  mechan'sm. 


by  means  of  handle  21  in  the  control  box,  or  automatically  by  means 
of  a  thermostat  and  solenoid. 

When  the  manual  method  is  used,  the  positive  is  fed  forward  at 
a  uniform  rate  and  a  lens  projecting  an  image  of  the  arc  on  a  ground 
glass  screen  is  provided  to  enable  the  operator  to  see  the  position  of 
the  crater.  On  this  screen  a  line  is  drawn  which  indicates  the  correct 
position  of  the  positive  tip.  The  speed  of  the  positive  feed  is  varied 
by  means  of  the  lever  21,  and  when  the  carboii  burns  back  too  far  the 
operator  merely  shifts  this  lever  to  increase  the  speed  of  feed  and 
vice  versa. 

With  the  automatic  method  of  control,  a  thermostat  and  solenoid, 
18,  are  used.  The  thermostat  consists  of  two  strips  ot  metal  fixed  at 
one  end,  and  attached  to  multiplying  levers  at  the  other.  These 
levers  carry  contacts  at  their  ends  which  are  opened  when  the  ray 
from  a  focussing  mirror  strikes  one  of  the  metal  strips.  The  focus- 
sing m.irror  and  thermostat  arc  mounted  so  that  the  reflected  ray 
from  tlu"  arc  does  not  strike  the  rod  when  the  crater  is  in  its  jjroper 
position.  The  normal  rate  of  feed  is  more  lapid  than  is  actually 
required,  but  as  soon  as  the  crater  is  fed  nearer  to  the  mirror  than  the 
focal  point  the  reflected  ray  btrikcs  one  of  the  rods,  the  contact  is 
opened,  and  the  feed  interrupted  until  the  carbon  bm-ns  back  to  the 
correct  position. 

This  thermostatic  method  of  control  has  been  caiefully  tested  out 
under  working  conditions,  and  has  been  tomid  to  he  satisfactory  in 
every  way.  It  automatically  i)rovidcs  closer  regulation  than  the 
manual  control,  and  is  reliabli'  under  all  conditions,  being  entirely 
unaffected  by  changes  of  temperature  or  cvuTcnts  of  air. 

The  negative  carbon  is  also  fed  through  its  holder,  but  it  is  not 
rotated.  The  feed  is  controlled  by  means  of  the  shunt  solenoid,  11, 
and  spring,  9.  This  solenoid  is  connected  directly  across  the  arc  and 
moves  a  series  of  levers,  as  the  voltage  rises  and  falls,  so  as  to  cause 
the  blowi'r  motor  to  teed  the  negative  carbon  backwards  or  forwards 
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as  required.  The  voltage  across  the  arc  may  be  regulated  by  varying 
the  tension  of  the  spring  9  opposing  the  shunt  solenoid. 

The  negative  carbon  is  moved  back  and  forth  by  the  knurled 
wheels.  1,  which  grip  it.  These  wheels  are  driven  by  the  voltage 
regulating  mechanism  in  the  control  box  through  the  vertical  shaft  4. 
The  negative  carbon  is  inclined  at  an  angle  of  14  deg.  to  the  hori- 
zontal, and  the  intense  central  jet  oi  the  negative  flame  is  directed 
at  the  centre  of  the  positive  crater.  The  entire  negative  ho'der  has 
been  carefully  designed  to  cast  as  little  shadow  on  the  mirror  as 
possible. 

The  negative  carriage  6  can  be  turned  about  10  deg.  to  the  right 
to  permit  new  negative  carbons  being  inserted  from  the  front.  When 
so  turned,  the  second  vertical  shaft  5  is  moved  upwards  a  short 
distance  by  a  cam,  7,  and  separates  the  knurled  wheels  so  as  to  permit 
a  new  carbon  to  be  slipped  in  place  easily. 

The  negative  holder  is  mounted  on  a  carriage  which  slides  in  a 
track  on  the  top  of  the  control  box.  When  the  current  is  off,  the 
carriage  is  moved  up  to  the  striking  position  by  a  strong  spring,  8. 
When  the  arc  is  struck,  a  series  soleno'd,  10,  moves  the  negative 
carriage  and  holder  back  to  the  proper  running  position. 

Forced  ventilation  of  the  searchlight  dri:m  is  ab.soluteiy  necessary 
with  all  high  intensity  arcs  to  remove  the  gases  produced  by  the 
rapid  consumption  of  the  carbons,  since  it  has  been  found  that  unless 
these  waste  gases  are  drawn  out  of  the  drum  at  once  they  not  only 
decrease  the  beam  intensity  by  forming  dense  clovds  in  the  dn:m, 
but  also  leave  a  deposit  on  the  minor  and  front  glass.  Th'S  deposit 
naturally  reduces  the  reflecting  power  of  the  mirror  and  the  power 


fume  exhaustion  has  been  dcviseil  unel  incorporated  in  the  Spcrry 
searchlight.  This  system  keeps  the  miiTor  and  its  supports  at  a 
imiform  temperature,  and  also  draws  a  large  current  of  air  through 
the  projector,  effectually  removing  all  funics  and  gases,  and  pre- 
venting any  clouding  of  the  beam  or  corrosion  of  the  mirror.  :t-^ 
The  searchlight  is  provided  with  elevating  and  training  motors  and 
remote  control  apparatus  when  rer|uired. 


1'"k;.  3. — Abb/koemkkt  of  Lamp  Mechanism. 

of  the  beam  when'  the  lump  has  been  in  oiicrutlon  a  short  time.  In 
addition,  the  dcpoHitH  contain  fluor'des  which  attack  the  front  glass 
nnil  mirror,  ar;d  «r  iitly  dccreaHf  their  life  and  efJIeiency.  By  ])ro- 
jktIv  vcntiliiting  tlic'  dnm,  however,  tliiw  clouding  of  the  beam  and 
lorroBlon  of  the  mirror  may  be  comj)let(ly  elm'nati  d. 

In  addition  to  the  forcid  ventilation  of  the  dri:m  it  i8  usually 
ni-ei-(i»nry,  CHpcciully  with  mirrorH  ot  short  focal  length,  to  jrrovidc 
jm-nnH  <if  roolinK  the  mirror  and  IIh  HUj)portH  to  prevent  if  fron\  being 
iTftrlod  l.y  till-  iiilenw  liiitt  of  llie  arc. 

Ah  till-  hi^li  inteiiKily  arc  in  very  Bensltivo  to  oiitHide  dislurbaneeH, 
Hii'  (oriMJ  M'Mtil/iliiiii  of  till-  ilri  m  liim  been  found  extremely  eliflicuit 
.11  neiiily  all  cnWH.  Willi  llie  Sj  iTry  MyMlem  of  air-cooling  the  con- 
tinumiH  current  of  air  iHHiiing  fr<  m  the  carbon  headH  elTeetively 
liii'IdH  the  are  Irein  any  eurrentH  hiM  up  by  the  ventilating  HyHlem, 
iiiKJ  larK"'  eiirrenlH  of  air  can,  thercfon-,  lii'  drawn  through  the  seareh- 
liKlit  drum  by  Ihi'  vi  ntilalinft  Hyhlmi  withonl  alTeclliig  the  are  in  Ihi' 
Hli|/lit'Ht.  The  liinip  itNi'lf  m'ho  aHHiNlH  the  ventilatiiin,  Hince  llie 
exhiiiixt  air  entrninN  the  hot  ({iihih  nnil  liim'H  and  I'ariieH  Ihem 
directly  to  the  exIiauKt  fan. 

A  method  of  ilriim  vc-nlilatiiiK  wlneh  cnmbiiieH  mirror  enoling  and 


ADJUSTABLE  SPEED  POLYPHASE  INDUCTION 
MOTORS. 

BY    F.    C'REEDY. 

One  of  tile  chief  difficulties  still  remaining  in  the  application 
of  alternating  ciurents  to  industrial  work  is  the  provision  of  a 
satisfactory  variable-speed  motor,  more  particularly  in  the 
case  of  polyphase  machines  of  considerable  size.  After  a 
comprehensive  study  of  all  sides  of  the  problem  it  has  been 
decided  that  the  best  solution  is  to  be  found  by  developing  a 
new  type  of  variable-pole  machine,  in  which  every  polarity 
can  be  used,  thus  rendering  available  a  number  of  difEerent 
speeds  which  is  ample  for  all  purposes,  with  very  rare  excep- 
tions. By  this  decision  we  recognise  the  fact  that  in  the 
polyphase  induction  motor,  especially  when  of  the  squirrel- 
cage  type,  we  possess  an  almost  ideal  form  of  motive  power 
whose  advantages  should  not  be  sacrificed  witliout  grave 
necessity.  Moreover,  in  a  noticeably  higher  proportion  of 
cases,  large  machines  are  required  to  have  variable-speed 
characteristics,  since  they  usually  supersede  an  individual 
steam  engine,  which  itself  has  excellent  variable-speed  charac- 
teristics, whereas  smaller  machines  supersede  line  shafting, 
which  necessarily  runs  at  a  constant  speed.  It  is  precisely  in 
large  machines  that  commutating  troubles  are  likely  to  arise 
if  we  endeavour  to  use  any  form  of  polyphase  commutator 
motor.  This  may  be  proved  by  attempts  which  have  been 
made,  particularly  on  the  Continent,  to  utilise  commutating 
cascade  sets  to  avoid  the  necessity  of  placing  a  commutator 
on  the  main  motor. 

The  new  motor,  which  is  built  under  the  author's  patents, 
is  identical  in  construction  with  the  squirrel-cage  induction 
motor,  but  has  a  drum-wound  stator  or  primary  ;  this  is 
divided  into  a  number  of  sections  which  can  be  connected  in 
cither  "  mesh  "  or  "  star.'"  From  each  section  a  terminal  is 
brought  out,  whicli  connects  through  a  suitable  controller  to 
a  phase  converter,  consisting  of  a  sjiecially  wound  transformer, 
wluise  function  is  to  convert  from  the  two  or  three-phase  line 
current  to  a  number  of  phases  equal  to  tliat  of  tlie  secticms  in 
the  motor  winding.  By  the  use  of  this  phase  converter  and  a 
suitable  controller  it  is  possible  to  vary  the  phase  difference 
lietween  adjacent  sections  of  the  stator  winding  in  such  a  way 
as  to  produce  any  desired  jxilarity.  in  F'ig.  1  is  shown  such 
a  winding,  having  13  terminals  connected  to  a  phase  converter, 
giving  13  phases,  in  such  a  manner  as  to  give  two,  four  or  six 
poles.  If  every  terminal  of  the  motor  is  connected  in  order 
to  the  corresponding  terminals  of  the  pliase  converter  the  phase 
difference  between  the  adjacent  sections  of  tlie  motor  will  be 
tlie  sani(!  as  that  of  adjacent  .sections  of  the  phase  converter 
(that  is.  3G0  divided  by  13  in  tJie  ca.se  sliown)  when  the  motor 
will  operate  as  a  bi-jioiar  inachine.  If  the  motor  terminals, 
starting  from  a  given  jmiiit,  are  eoiiMcctcil  to  every  second 
converter  termiiuil.  the  phase  dilVereiice  between  tlie  sections 
will  be  ilouble<l,  iind  the  motor  will  operate  witli  four  poles. 
Similarly,  if  the  motor  terminals  are  coniu'cted  t<i  every  tliird 
pha.se  converter  terminal,  the  jiiiase  dilTerence  between 
adjacent  sections  will  be  t.ri]i]cd,  and  the  motor  will  operate 
with  .six  jmles,  and  so  on.  Jn  all  cases,  if  tlie  number  of 
.sections  i.s  properly  chosen,  one  converter  terniiniil  goes  to 
line,  and  one  only,  of  tjie  motor  terminals,  so  tliat  all  terminals 
111  bill  li  ap|iaratiiH  are  in  u.se  on  every  iiolarity.  I5y  the  use  of 
a  machine  operating  on  the.-ic  princi|i!es  we  .secure  the  following 
ud vantages  : 

I.   We  are  able  U>  supply  \  aiiali!e-s| d  macliines  in  all  sizes 

ii|)  to  the  very  largest  without  incurring  coimnutating  trouiiles, 
and,  ill  fact,  witliout  deparling  fr<im  standard  induction  nuitor 
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practice.  This  in  itself  is  no  small  matter,  as  the  accumulated 
exj)eriencc  which  has  been  gained  since  the  introduction  of  the 
induction  machine  still  remains  available,  instead  of  it  being 
necessary  to  accumulate  a  fresh  store,  such  as  we  should 
require  if  an  entirely  new  type  of  motor  were  used. 

2.  The  well-known  advantages  of  the  standard  induction 
motor  are  retained,  such  as  a  squirrel-cage  or  slip-ring  rotor, 
capable  of  satisfactory  service  under  the  roughest  and  dirtiest 
conditions,  with  the  minimum  of  attention,  &c. 

3.  Although  more  terminals  and  wiring  are  used  than  in 
single-speed  three-phase  motors,  the  wiring  is  correspon- 
dingly reduced  in  section,  so  that  the  total  cross-section  of 
copper  in  the  wiring  is  exactly  the  same  as  in  a  standard 
machine,  and  thus  has  only  half  the  section  required  for  a 
two-speed  machine  with  two  separate  windings. 

4.  The  whole  of  the  stator  winding  is  always  in  use,  so  that 
there  is  no  dead  copper  on  the  stator,  as  in  the  two-speed 
motor  just  mentioned. 


a  constant  torque  at  all  speeds,  and  therefore  a  horse-power 
proportional  to  the  speed.  It  will  be  seen,  therefore,  that  the 
natural  characteristics  of  the  motor  correspond  much  more 
closely  with  those  of  ordinary  industrial  maclunery  than  do 
the  characteristics  of  direct-current  motors. 

Having  discussed  the  principle  and  .some  of  the  main  advan- 
tages of  the  machine,  it  will  now  be  of  interest  to  describe  more 
in  detail  an  apparatus  as  it  is  actually  constructed  in  an  equip- 
ment recently  completed. 

The  motor,  which  is  shown  in  Fig.  2,  con.si,sts  of  a  massive 
cast-iron  frame,  which  forms  the  base,  supports  the  bearing 
brackets  and  holds  the  stator  punchings,  which  are  hydrau- 
lically  pressed  in  and  keyed  on.  The  stator  punchings  contain 
semi-closed  slots,  insulated  with  mica,  and  these  slots  contain 
a  lap-wound  drum  winding,  of  quite  a  normal  type,  which, 
however,  is  divided  into  a  number  of  exactly  similar  sections, 
there  being  in  the  case  described  two  ccdls  per  section.  One 
end  of  each  of  these  coils  is  brought  to  a  common  star  point, 
while  the  other  is  taken  to  a  terminal  mounted  on  the  stator 
frame.  The  rotor  consists  of  laminated  steel  discs  mounted 
on  a  sjjider,  exactly  as  in  a  standard  machine.  This  rotor 
carries  a  squirrel-cage  winding  of  quite  a  normal  type,  which 
calls  for  no  special  remark.  The  bearings  are  of  the  journal 
type,  lubricated  by  oil  rings  in  the  standard  manner.  Thus  it 
will  be  seen  that  the  motor  differs  from  a  standard  induction 
machine  in  no  respect  except  in  the  terminal  block  and  the 
connections  thereto.  In  fact,  comparing  the  six-speed 
machine  we  are  describing  with  a  standard  drum-wound  three- 


FiG.  2. — View  of  Motor. 


.  5.  It  is  possible  to  offer  a  large  number  of  steps  in  speed, 
from  six  in  the  1.5  h.p.  size  up  to  nine  in  the  100  h.p.  size,  and 
e\  en  more  in  larger  sizes,  instead  of  two  or  three  only. 

6.  The  controller  and  phase  converter  form  a  separate  unit, 
wliich  can  be  })laced  at  any  convenient  distance  from  the 
motor. 

7.  For  reasons  fully  explained  below,  the  difficulty  as  regards 
starting  squirrel-cage  motors  is  completely  overcome,  so  that 
three  to  one  .speed  range  macliines  of  the  .squirrel-cage  type 
can  be  guaranteed  to  start  at  full  load  torque  with  not  exceed- 
ing twice  full-load  current. 

8.  As  compared  with  continiious-current  variable-speed 
interpolc  shunt  motors,  the  motor  presents  a  very  notable 
advantage.  It  is  capable  of  giving  the  .same  torque  at  all 
speeds,  and  con.sequently  a  horse-power  proportional  to  the 
.speed,  whereas  a  direct-current  motor  can  only  give  its  full 
torqui!  on  the  lowest  speed,  since  at  all  .speeds  aljove  this  the 
field  has  to  be  weakened.  As  a  result  of  this,  the  direct- 
current  motor  will  give  no  more  horse-power  at  the  highest 
sjieed  than  it  will  at  the  lowest,  whereas  the  characteristic  of 
almost  every  type  of  industrial  aj)paratus  is  such  as  requires 


phase  machine,  having,  say,  10  poles,  thus  giving  a  speed  mid- 
way between  the  highest  and  lowest  speeds  of  a  variable-pole 
motor,  we  see  that  such  a  machine  will  have  30  sections  or 
groups  in  its  stator  winding,  as  against  31  in  the  variable-speed 
motor,  these  sections  being  interconnected  among  themselves, 
.so  that  only  three  or  six  terminals  need  be  brought  out,  while 
in  the  variable-speed  motor  no  such  interconnections  e.xist,  but 
each  section  of  the  winding  is  brought  out  to  a  separate 
terminal. 

We  now  come  to  the  phase  converter.  This  consists  of  a 
mesh-connected  three-limbed  three-phase  auto-transformer, 
the  coils  lying  on  each  limb  being  tapped  at  a  number  of  points 
and  connected  to  a  secondary  wound  on  another  limb,  in  the 
manner  shown  diagrammatically  in  Fig.  3,  where,  for  instance, 
wy  is  a  section  of  the  main  three-pha.se  winding  of  the  con- 
verter, while  w  V  or  ,c  y  are  secondaries,  the  manner  in  which 
they  are  connected  being  more  clearly  shown  on  the  left. 
Fig.  3,  of  course,  shows  a  3  to  13  phase  transformation,  but  in 
the  case  of  the  3  to  31  pha.se  transformation  we  are  discussing, 
two  of  the  coils  on  the  three-limbed  transformer  are  divided 
into  10  sections  each,  while  the  third  has  11  .sections.     Each  of 
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these  sections  is  wouud  and  insulated  separately,  so  that  in  the 
event  of  a  fault  occurring  only  one  section  will  need  repair. 
Each  section  consists  of  a  primary  or  thick  wire  portion,  part 
of  the  mesh  connected  three-phase  winding  and  a  secondary  of 
thin  wire,  and  very  few  turns,  which  will  be  one  of  the  coils 
marked  x  y  in  the  figure.  Thus  far  it  will  be  seen  the  phase 
converter  is  identical  with  a  standard  three-phase  transformer, 
since  these  are  also,  as  a  rule,  sectionalised  for  the  purpose  of 
minimising  self-induction.  The  only  portion  of  the  phase 
converter  which  we  have  not  yet  described  is  the  arrangement 
of  the  terminals  and  cross-connections.  The  terminals  are 
arranged  in  a  row  mounted  on  the  steel  head  of  the  transformer 
which  is  also  used  for  clamping  and  lifting.  They  are  connected 
t?  all  such  pcints  as  to  and  x.  In  order  to  give  .some  idea  of  the 
size  of  the  apparatus,  it  may  be  mentioned  that  it  is  about  equal 
to  that  of  a  normal  transformer  to  deal  with  2.5  to  30  per  cent. 
of  the  motor  input.  It  is  supported  in  a  cast-iron  oil  tank,  from 
which  the  wiring  is  carried  by  means  of  tubing.  

Controller. — One  of  the  first  questions  which  occurs  on  con- 
sideration of  such  a  variable  pole  motor  as  has  been  described 
above,  is  whether  a  controller  can  be  designed  to  accomplish 
the  requisite  changes  of  connections  readily  and  within  reason- 
able compass.  Very  great  attention  has  been  paid  to  the 
design  of  this  controller,  which  has  resulted  in  producing  an 
article  representing  the  very  highest  class  of  switchgear  prac- 
tice, and  accomplishing  its  object  with  a  maximum  of  sim- 
plicity and  compactness.  Externally,  the  controller  is  arranged 
in  the  form  of  a  standard  drum-type  controller,  36  in.  high  by 
about  15  in.  square,  with  sheet  steel  cover,  mounted  in  the 
usual  way.  This  cover  is  shown  on  the  left.  When  the  cover 
is  removed,  however,  the  controller  is  seen  to  consist  of  a 


The  brushholder  carriage  which  we  have  just  described,  is 
actuated  by  a  vertical  lead  .screw  and  nut,  the  nut  being  carried 
on  a  cross  bar  parallel  to  the  brushliolder  rods,  while  the  lead 
screw  is  turned  by  a  crank  handle  on  the  top  of  the  controller, 
exactly  similar  to  that  of  a  standard  drum-type  controller.  It 
will  be  noted  that  two  of  the  studs  which  we  Iiave  just  described 
may  be  connected  to  different  tran.sformer  sections,  and  hence 


rectangular  piece  of  §  steel  plate  bolted  to  the  cast-iron  head  and 
base  of  the  controller.  On  this  plate  arc  mounted  a  number  of 
rows  of  studs,  eight  in  a  row,  these  studs  being  insulated  from 
the  plate  by  porcelain  bushes  J  in.  long,  each  tested  to  2,000 
volts.  By  this  con.struction,  an  am])l.:  creepage  surface  of  at 
lea.st  IJ  in.  i.s  ensured  between  adjacent  studs,  although  tiiey 
are  only  1  in.  apart  from  metal  to  metal.  Mounted  vertically 
above,  and  parallel  to  the  plate,  are  two  circular  polished  steel 
rods  or  guides,  which  support  the  .sliding  carriage  to  which  tlie 
contrf)ll('r  brushes  are  attached.  This  carriage  consists  of  two 
vertical  steel  angle  pieces,  to  which  are  attached  the  sliding 
bearings  wjiich  surround  the  guides,  and  on  which  are  mounted 
four  horizontal  brushliolder  arms.  These  arms  are  jiarallel  to 
tlie  rows  of  eight  contact  studs  mentioned  above,  and  consist 
of  round  Hleel  rods,  insulated  with  mica,  and  mounted  .so  as  to 
he  readily  detachable  for  inspection  or  adjustment.  On  each 
of  tlies*'  rods  are  mounted  eight  cast  brass  l)rushholders  carry- 
ing a  (ihosphur  bronze  bruMJi,  wliicJi  is  [)ress(td  into  contact 
with  the  stud  below  by  a  spiral  Hj)ring  with  screw  and  nut 
adjuNtinent.  In  this  manner,  since  each  brush  has  its  own 
individual  spring,  it  is  impossible  for  any  of  them  to  lose  con- 
tact with  the  studs.  In  addition,  however,  the  studs  are  care- 
fully milled  to  a  liniHli  to  ensure  that  they  form  an  accurately 
jilane  surface. 

To  each  of  llie  vertical  supports  which  carry  the  bru.-ihholder 
Arms,  is  attached  a  strip  of  insulating  material,  drilled  for  a 
niwnbi'r  nf  in. Its  and  nuts. 


a  short-circuit  between  them,  such  as  might  be  formed  when  the 
brush  moves  from  one  to  the  other,  would  form  a  short- 
circuit  on  the  transformer,  and,  therefore,  have  very  serious 
consequences.  To  avoid  this,  a  special  switch,  known  as  a 
spark  diverter  switch,  is  fitted  above  the  main  field  of  contacts 
of  the  controller.  This  is  actuated  by  a  cam  w  heel,  mounted  on 
the  lead  .screw,  which  also  serves  for  notching  purpose^      These 


switches,  wliicli  are  arriin;;i'(l  to  IjicmIv  two  out  ol  t  lie  1  hrce  line 
phases,  consist  of  standard  cliippci'  switches,  with  ciniiiav 
(^arimn  fixed  contiict,  and  copiicr  moving  contact,  the  fixed 
contacts  lieing  nionnted  l>y  niearis  of  |iorceluin  bushes  on  the 
steel  plate  (Icscriiied  above.  .\  notch  is  provided  on  the  cam 
wheel,  whii-h  engages  with  n  r<iller attached  to  the  two  switches. 
When  this  roller  lies  in  I  hi'  notch.  I  he  switches  an' licid  in  con- 
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tact  ))>•  moans  of  a  |iair  of  spiral  spriiiiis,  and  tlio  motor  is  in 
olH'ration.  Wlicn  we  ilcsiro  to  cliango  from  one  speed  to  the 
next,  wo  turn  tlie  handle  and  tliis  causes  the  roller  to  he  forced 
out  of  tlie  notch,  which  has  the  effect  of  lifting  the  two  clapper 
switcjios,  and  breaking  tJie  main  circuit.  Having  done  this,  a 
further  motion  of  tlie  handle  moves  tlie  brushes  from  one  set 
of  studs  to  the  next  and  when  we  have  made  a  complete  revolu- 
tion of  the  lead  screw,  tlie  roller  falls  into  its  notch  again, 
thereby  making  tlie  circuit,  and  the  motor  will  operate  on  a 
different  speed.     An    indicating   arrangement,    consisting   of 


a  .star  wheel  engaging  witli  a  pin  on  the  lead  screw,  is  also 
fitted.  Turning  to  the  reverse  or  rear  side  of  the  steel  plate, 
each  of  the  studs  is  terminated  by  a  pair  of  nuts  between  which 
the  connecting  wire  is  clamped.  On  either  side  of  the  studs  are 
a  number  of  vortical  brass  'bus  bars,  mounted  on  a  steel  plate 
at  the  top  and  bottom.  These  'bus  bars  connect  through  a 
hole  in  the  base  of  the  controller,  with  the  phase  converter 
terminals,  and   from    them  wires  lying  in  the  space  between 


mav  ]m»  relied  upon  to  last  for  many  years  They  are,  niori^- 
over,  arranged  to  bo  extremely  accessible  for  inspection,  and 
repair,  and  can  bo  wholly  replaced  at  an  extremely  low  cost. 
The  front  and  roar  of  the  controller  are  shown  in  Figs.  4  and  5 
respectively. 

We  have  now  fully  described  the  equipment  as  actually 
supplied,  and  the  next  point  of  interest  will  be  as  regards  its 
technical  performance,  particularly  with  respect  to  efficiency 
and  power  factor. 

The  machine  as  mentioned  above  is  a  constant  torque 
machine,  giving  a  liorse-power  directly  proportional  to  the 
speed,  and  operating  at  all  speeds  with  a  constant  field  strength, 
thereby  differing  radically  from  the  direct  current  motor, 
whicli  owes  its  power  of  speed  variation  to  the  variation  of 
hold  strength.  Owing  to  the  constancy  of  its  field  strength, 
the  apparatus  will  absorb  a  constant  magnetising  current, 
whether  running  at  high  or  at  low  speeds,  and  this  is  the  main 
fact  to  be  borne  in  mind  in  endeavouring  to  understand  how 
the  power  factor  varies  with  the  speed.  In  Fig.  6  is  shown  a 
series  of  circle  diagrams  for  such  a  motor,  operating  on  all 
polarities  from  6  to  16,  absorbing  the  same  magnetising  current 
in  all  cases,  and  these  diagrams  assume  that  the  leakage 
coefficient  is  proportional  to  the  number  of  poles,  being  thus 
twice  as  great  on  a  12-pole  machine  as  a  six-pole.  Experience 
has  shown  that  this  assumption  is  very  nearly  fulfilled  in  the  type 
of  motor  we  are  discussing.  The  diagram  also  assumes  a  con- 
stant iron  loss  at  all  speeds.  It  will  be  seen  that  with  constant 
power  input,  the  power  factor  will  be  approximately  the  same, 
no  matter  what  the  number  of  poles.  The  diagram  shows  the 
maximum  and  minimum  power  factors,  corresponding  to  a 
given  input.  The  difierence  between  either  of  these,  and  the 
average  power  factor  will  be  seen  not  to  exceed  3J  per  cent. 
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the  horizontal  rows  of  eight  studs  aro  taken  to  each*  stud.  It 
will  be  seen  that  by  this  arrangement  of  wiring  a  very  neat  and 
o()ni|)act  job  is  secured,  in  spite  of  the  somewhat  elaborate 
iiatiiro  of  th(^  connections  to  be  made.  Behind  the  'bus  bars, 
and  at  tiio  extreme  rcarof  the  controller,  are  two  .strips  of  insu- 
lating materials,  carrying  the  motor  terminals.  Those  motor 
terminals  are  connected  to  the  corresi)onding  screws  fixed  to  the 
striji  descrii)e(l  aliovo,  as  mounted  on  tlie  sliding  carriage,  by 
moans  of  a  flexible  connection,  consisting  of  a  copper  or  plios- 
plior  bronze  spring.  The  range  of  motion  of  these  springs  is 
very  small,  and  tlioir  construction  being  very  sul>-itantial,  they 


This  may  bo  further  confirmed  by  the  test  curves  of  Fig.  13. 
Thus,  we  see  that  ignoring  small  differences  due  to  variations 
in  efficiency,  the  power  factor  depends  only  on  horse-power 
load,  and  not  on  the  speed.  At  low  speed,  of  course,  it  is  im- 
po.ssiblo  to  obtain  a  high  i)ower  factor,  but  this  is  due  to  the 
small  h('rse-])ow'er  output  of  the  machine.  Fig.  6  also  shows 
clearly  the  very  great  economy  in  starting  current  which  wo 
obtain  in  the  pole-changing  motor.  It  will  be  seen  that  on  IlJ 
poles  the  motor  absor])S  but  one-third  cf  the  starting  current 
taken  witli  the  C-poIo  connection.  Since  the  motor  gives  the 
same  tiu-.iuc  at  all  spiMMJs  the  ordinati-s  to  oa-h  circle  ropre.sent 
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tlie  toniue  to  tlio  same  scale  and  lienee  in  spite  of  tlie  small 
current  consumption  the  machine  can  nevertheless  yield  a 
powerful  starting  torque  at  the  lowest  speed. 

The  only  thing,  from  the  central  station  man's  point  of  view, 
which  need  be  borne  in  mind,  is  that  these  machines  absorb  a 
constant  amount  of  wattless  current,  and  that  this  amount  is 
not  greater  than  that  absorbed  by  a  standard  machine,  having 
the  same  rating. 

Perhaps  it  may  serve  to  make  the  matter  clearer  if  we  com- 
j)are  the  equipment  to  a  standard  motor  driving  a  load  re- 
quiring a  constant  torque  at  all  speeds  through  a  gear  box. 
At  top  speed  tlie  motor  is  fully  loaded  and  o])erates  with  its 
best  power-factor  and  efficieticy.  As  the  sj)eed  of  the  load  is 
rediiced  by  changing  gear,  the  output  of  the  motor  falls  off, 
and  with  it  the  power-factor  and  efficiency  to  some  extent. 
To  almost  exactly  the  same  extent  do  the  power-factor  and 
efficiency  of  the  equipment  described,  fall  off,  when  tlie  load 
on  it  is  reduced.  In  fact,  the  controller  we  have  described  may 
be  regarded  as  an  electrical  method  of  changing  gear. 

In  putting  forward  these  machines  to  compete  witli  other 
types,  the  two  chief  advantages  which  they  possess  may  be 
considered  to  be  as  follows  : — 

].  On  every  .stop  of  the  controller  the  speed  is  constant,  that 
is,  independent  of  the  load  ;  thus,  as  with  a  shunt  control 
direct-current  motor,  and  unlike  the  polyphase  motor  con- 
trolled by  rotor  resistance  there  is  no  tendency  for  the  machine 
to  slow  up  on  heavy  loads,  or  to  speed  up  to  an  appreciable 
extent,  when  the  load  is  light. 


wide  range  of  speed  and  the  dose  speed  rcgiilat  iiin  between  no 
load  and  full  load. 

Figs.  9  to  12  show  efficiency  and  power-factor  curves  plotted 
against  sywed  for  cases  in  which  the  motor  operates  at  full, 
three-quarter,  half  and  one-quarter  full-load  torque.  These 
curves  show  the  performance  for  two  distinct  connections  of 
the  phase  converter,  which  give  different  star  voltages  on  the 
motor.  In  Figs.  9  and  10,  which  correspond  to  the  lower  of 
the  two  star  voltages,  we  see  that  the  full-load  power-factor 
varies  from  '85  per  cent,  at  1,000,  falling  off  gradually  to  70 
per  cent,  at  425,  and  63  per  cent,  at  375.  Simultaneoush^,  the 
efficiency  varies  from  85  per  cent,  at  1,000  to  70  per  cent,  at 
425,  and  72  per  cent,  at  375.  It  may  be  mentioned  that  on 
this  connection  the  overload  capacity  varies  from  three  times 
full  load  on  the  top  speed  to  one-and-a-half  full  load  on  lowest 
speed.  With  the  second  connection,  which  might  be  preferred 
for  some  purposes,  the  efficiency  is  raised  to  88  per  cent,  at 
highest  speed,  and  78  per  cent,  at  the  lowest,  while  the  overload 
capacity  is  four  times  full  load  at  top  speed,  and  1-85  at  bottom 
speed.  Simultaneously,  however,  the  power-factor  has  fallen 
to  0-8  at  the  high  speed,  and  0-56  at  the  low,  so  that  the  first 
set  of  curves  represents  on  the  whole,  the  best  all-round  per- 
formance of  the  machine.  Fig.  13  shows  power-factor  plotted 
against  kilowatt  output  for  all  six  positions  of  the  controller. 

These  machines,  which  are  thought  to  constitute  a  notable 
advance  in  induction  motor  practice,  are  being  manufactured 
and  placed  on  the  market  by  Messrs.  F.  Parkinson  &  Co.,  Wells 
Works,  Guiselev,  Leeds. 
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2.  The  .second  great  advantage  of  the  motor  is  its  enormously 
improved  efficiency,  as  com])ared  with  any  other  means  of 
obtaining  variable  .speed  on  alternating-current  circuits.  In 
Fig.  7  is  shown  a  diagram  of  efficiencies  in  which  the  9-s|)eed 
motor  Ih  compared  with  a  single-speed  motor,  contrf'lied  by 
rotor  resistance.  It  will  be  seen  that  the  efficiency  of  our 
itiacjiine  is  approximately  double  that  of  the  .single-speed 
iiir)tor.  In  fact,  in  machines  controlled  by  rotor  resistance, 
in  Hjiitc  of  the  reduction  in  the  power  taken  by  an  apparatus 
at  low  speeds,  there  is  no  reduction  in  the  power  taken  by  the 
motor,  th<'  difTerence  being  wasted  in  the  resistance,  wJiereas 
in  tJie  variable-spccd  nujtor  just  described,  the  power  taken  by 
the  motor  \*  n-diici-d  in  practically  the  .same  proportion  as  that 
taken  by  th.-  apparatus.  Of  course,  owing  to  the  fact  that  the 
constant  losses  ri'niain  a|)proximatelv  the  .same  at  all  speeds, 
while  the  output  is  reduced  in  proportion  to  tlie  s|)eed,  there 
i<<  nece.^.Hnrily  a  slight  n-duction  of  efficiency  at  low  speeds, 
amounting  to,  .^ny.  about  10  j.er  cent.  If,  on  the  other  hand. 
We  coinpuri'  •■iucji  ii  iiiacliine  with  a  motor  generatrjr  set,  we  see 
that  till'  i-ffiiii-ncy  <,f  the  multi-speed  alternating-current  motor 
u  about  the  saiiK-  ha  that  of  the  direcf--current  motor,  and  since 
llie  efficiency  of  tin-  motor  gi-nerator  set,  except  in  large  .•<izes, 
i^  not  likely  to  exe.ed  MO  )„  HT,  per  cent.,  the  overall  efficiency 
of  tlie  iiiulti-.Hpi-i-(l  hit  will  be  from  15  to  20  per  cent,  higher 
tliiin  timt  fif  the  motor  generator  wt. 

J'lrforiiiiinri-  CurrcM.  Tin-  equipment  which  we  have  just 
described  hiiM  been  very  fully  test"-d,  the  results  of  tJie  tests 
being  Hhown  in  Figjt.  H  t,.  12.  Fig  «  shows  the  tor(|Ue  plotted 
(igniiwt  the  Hfieed  for  till  .nix  settings  of  tlie  controller.  It 
illustrnteH  grnpliically  the  viirioun  jioiiit.M  iiKnlioned  above,  the 


RATIONAL  TEMPERATURE  GUARANTEES  FOR  LARGE 
A.-C.  GENERATORS.' 

HY  1".  1).   .VKwmiiv. 

Summary. — The  Paper  is  an  argument  for  the  standai'diastionof  tem- 
perature guarantees  when  the  guarantee  is  based  on  internal  temperatures 
as  measured  by  thermo-couples.  It  is  recoramondcd  that  in  all  cases  the 
maximum  safe  operating  temperature  of  the  insulation  bo  used  as  the 
temperature  guarantee,  instead  of  using  a  lower  temperature.  Curves 
are  shown  illustrating  the  temperatin-e  conditions  in  both  stator  and 
rotor  of  a  typical  large,  high-voltage  turbo -generator.  Examples,  baised 
on  these  curves,  are  given  to  show  that  a  low  temperature-rise  guarantee 
for  the  stator  docs  not  necessarily  result  in  margin  for  overloads.  This 
margin  for  overloads  is  tlvo  main  argument  that  can  be  advanced  in 
favour  of  low  tcmiperature  rises.  The  only  way  in  which  the  purchaser 
can  be  certain  of  overload  margin  is  to  have  the  speiitications  call  for  the 
maximum  rating  desii-ed,  in  whicli  case  the  maximum  safe  operating 
temperature  may  logically  be  made  the  temperature  guarantee. 


Operating  engineers  arc  famiHar  with  the  use  of  a  single  standard- 
ised guarantee  of  temperature  rise  bjf  thermometer  for  large  single- 
rated  generators,  and  particularly  for  ttu'bo-generators.  The  stan- 
dard r^so  measiu'ed  by  tbennometer  was  fixed  at  5fi\\  because  it 
was  felt  that  this  represented  the  maximum  safe  rise.  It  was  re- 
cognised that  \\  ith  guarantees  based  on  the  temperatures  of  external 
surfaces,  a  single  limit  eould  not  be  lixed  fliat  would  lit  all  ea-.es  ; 
yet  a  .single  limit  was  fixed  and  has  been  adhered  to  in  praetieally  all 
commercial  transactions.  This  standardised  guarantee,  moreover, 
takes  no  cogiusance  of  the  inherent  variations  in  the  actual  tempera- 
ture performance  of  individual  units.  A  high-voltage  generator  and 
n  similar  low-voltage  generator  under  some  conditions  should  lie 
designed  foi-  (piite  dilTerent  temperatures  as  measured  by  Ihernu)- 
meter,  yet  bolli  these  units  would  iu>  guaranteed  for  a  rise  of  ."ill'C. 
in  accordaiu'e  with  this  establisluil  jiracliee. 

Witli  till'  introduction  of  the  thermo-couple  or  resistance-coil 
methods  of  measurement  into  contracts  about  three  yeara  ago. 
guaranleis'for  "  hot-spot '"  rises  as  low  as  40'<".  were  re(piired  in 
Honu'  instances.  Ah  the  signilieaiiee  of  the  results  obtained  by  in- 
ternal nu'asurenu-nts  became  belter  known,  the  speeilied  temjiera- 
ture  riscH  have  gradually  incn^ased.  With  built-up  mica  iiisidalion. 
a  iiaf<'  o|ierati(in  tiinpc'rature  of  l.')l(  ('.  jnay  bi>  gunranti'cd.  and  the 

eorrespoilding    temperature    rise   guarantee   may    he    !(!")(' ■,    in 

round  lUimherH,  100  "C.  Vet  even  to-day  thi-re  is  no  uniformity  in 
^{iiaranteeii.  Temperiitin'e  rises  of  (I0"(/.  are  often  called  for  in  speci- 
lieatioUH,  even  whi'll  mica  insuhilicui  is  employed,  and  praetieally  all 
tempiTatures  bi'tween  HOC  and  100  ( '.  bavi'  been  used  :is  guarantei  h 
on  (UH-  oceaHion  or  another. 

•  AbHtrnolof  II  Paper  rend  be fo If  llie  American  hist.  K.  10. 
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'  Til  discussing  nuvximmn  perm'ssible  rises,  the  author  has  iirmin" 
th(^  liniitK  allowed  when  mica  or  other  Class  B  insulations  are  used- 

I'^rom  tlic  standpoint  of  the  designer  of  larg(^  generators,  the  dc- 
n'raljility  of  a  safe  standardised  temperature  guarantee  is  ajiparent. 
When  other  eonditions  permit,  full  advantage  can  be  taken  of  the 
heat-resist  iig  properties  of  the  insulation.  Jn  the  largest  generators, 
it  is  desirable  and  in  many  eases  necessary  that  such  advantage  be 
taken  in  order  that  the  saf.sl  mr.li.mi.-.d  iN:,  lin  may  be  iircidueed. 
There  are  so  many  real  liii[il:ii  nn,  iiii|(.,r.|  li\  il,,'  |i|i\si(;il  i-barac- 
teristies  of  the  available  iu;ilen;ils  tli^it  (Inii.iihl  i, ireful  niiisideratioii 
that  the  imposition  of  additional  "  man-made  ''  restrictions  should 
by  all  means  be  avoided. 

In  a  fair,  sensible  contract  there  should  be  no  conflicting  or  in- 
consistent guarantees.  It  is  now  customary  to  include  in  many 
contracts  for  large  generators  a  guarantee  covering  the  total  tem- 
pc^rature  that  the  insulation  will  eontiiiuou '.ly  withstand  without 
injury.  Sush  a  guarantee  of  the  insulation  is  viilually  a  guarantee 
of  maximum  capacity — so  far  as  capacity  is  determined  by  heating 
— and  so  covers,  broadly,  the  same  ground  as  the  guarantee  of  tem- 
perature rise.     Obviously,  the  two  guarantees  should  be  equivalent. 

In  considering  the  subject  of  low  versus  high  temperature  rise 
guarantees,  one  is  apt  to  look  upon  a  low  rise  in  itself  as  an  advantage 
just  as  low  loss  in  a  generator  is  an  advantage.  A  temperature  rise 
guarantee,  liowever,  is  radically  ilitferent  in  nature  from  a  loss  or 
("fticiency  guarantee.  In  the  ease  of  efheieney,  any  reduction  in 
losses  is  of  direct  benefit.  With  teiuperature,  on  the  other  hand, 
the  operator  is  only  interested  in  temperature  rise  to  the  extent  of 


increase  in  the  tem]jerature  of  the  armature  winding  will  cause  a 
much  greater  increase  in  field  winding  temperature  and  voltage  droj) 
with  tliis  initial  field  temperature.  Consequently,  if  an  overload  is 
i^onteiuplatcd,  the  temperature  rise  of  the  field  winding  at  the  nomi- 


luil  load  should  hi 
winding. 

iSome  fundaiiieii 
trated  liy  the  (iir\ 
exi)la.in.  .iinonj^  nil 
variation  of  .ujiuit 


>j)proximatcly  the  same  as  that  of  the  arma'.ur 


re'atrons  in  large  turbo-generators  are  iliiis- 
Figs.  1,  2  and  3.  These  curves  will  be  used  to 
I hings,  the  above  statement.  Fig.  1  .'-■howsthi^ 
temperature  rise  with  changes  in  load  on  the 
basis  of  100'  (!.  riiie  at  100  per  cent.  load.  The  rises  in  different  parts 
of  the  stator  arc  shown  by  the  several  curves.  These  curves  are 
based  on  careful  factory  tests  and  may  be  considered  as  typical  of 
the  large,  high-speed,  high-voltage  generator.  Temperature  tests 
were  made  at  normal  voltage  and  open  circuit  and  at  normal  voltage 
and  at  various  ijcreentages  of  rat(^d  load.  The  temperatures  at 
other  than  tested  loads  are  taken  as  i)roportional  to  the  losties  in- 
volved. In  the  case  of  the  cooling  air,  the  temperature  rise  varies 
in  proportion  to  the  total  losses  of  the  generator ;  in  the  core,  the 
temperature  drop  varies  with  the  total  stator  losses  (neglecting  the 
relatively  small  loss  dissipated  through  the  coil  ends) ;  and  in  the 
case  of  the  winding,  the  temperature  drop  through  the  insulation 
varies  with  the  total  loss  in  the  embedded  copper.  These  curves, 
which  are  oidy  roughly  approximate,  give  a  picture  of  the  tempera- 
ture eonditions  in  the  stator  of  many  o;  the  large  high-voltage  turbo- 
generalors  that  li;ive  been  placed  in  operation  during  the  past  three 
Vears. 
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knowing  that  it  is  safe;  he  is  not  primarily  interested -in  tempera- 
lure  figures.  If  the  operating  temperature  is  safe,  a  lower  tempera- 
ture will  be  no  safer  and  of  no  particular  value. 

The  im|)ortance  of  a  temperature  guarantee  lower  than  tliat  per- 
mitted by  the  characteristics  of  the  materials  is  frequently  over- 
estimated. It  i;i  felt,  naturally  enough,  that  this  margin  jjermils 
tlie  generator  safely  to  carry  heavier  loads  than  contracted  for  or 
to  opeiafe  safely  under  abnormal  condit'ons  in  emergency.  The 
fact  that  the  value  of  the  guaranteed  safe  I'miting  temperature  is 
based  on  continuou.-  service  gives  sufficient  margin  for  emergencies. 
For  limited  periods  eon  ■idei.rl.K  In'ele  i-  i. mpeiatures  are  permis- 
sible, and  this  margin  will  cc,\(  r  .i\\\  |ii..!  Mile  combination  of  emer- 
gencies. A  completely  mir.i  insiil;iir(l  fjvM(i;'!or  has  seldom,  if  ever, 
failed  on  account  of  insu'ation  breakdown  due  to  e-xccst^ive  loading 
in  emergency.  The  limiting  load  is  usually  reached  because  of  some 
other  factor,  such  as  turbine  capacity,  ability  to  maintain  voltag<', 
&e. 

It  may  still  be  :irgii<'d  that  a  low  stator  ri.se  is  desirable  on  account 
of  the  margin  it  gives  for  continuous  overloads.  Tliere  would  be  a 
better  bass  for  this  argunumt  if  an  equal  margin  were  provided  in 
tho  design  of  the  generator  in  all  other  respects-  in  rotor  heating 
and  exciting  voltage  particularly.  But  this  is  seldom,  if  ever,  done. 
This  at  once  makes  it  im]iraetietal)le  to  takcad  vantage  of  the  assuni.ed 
reserve  capacity  of  the  stator.     ;Vny  increase  in  load,  rcNulting  in  an 


According  to  these  curves,  in  such  a  turbo-generator,  at  100  per  cent, 
of  rated  load,  the  cooling  air  rises  25°C'.  ;  the  outside  surface  of  the 
core  rices  40°C.  above  the  entering  air,  or  15°C.  above  the  tempera- 
tvu'e  of  the  discharge  air  in  contact  with  this  surface.  There  is  a 
drop  of  45°C.  through  the  armature  coil  insulation,  giving  the  total 
rise  of  100°C.  in  the  copper.  It  will  be  noted  that  nearly  half  of  this 
total  rise  is  accounted  for  by  the  temperature  drop  through  the  in- 
sulation, and  consequently  any  material  reduction  in  the  total  rise 
must  involve  a  substantial  reduction  in  the  temperature  drop  through 
the  insulation.  In  considering  these  curves  it  must  be  borne  in  mind 
that  they  represent  the  average  gen<M-ator  of  a  particular  class  and 
are  based  on  generators  designed  to  operate  at  100  ('.  rise  in  the 
stator  copper  at  rated  load. 

On  account  of  its  importance  it  is  well  at  this  point  to  consider  in 
detail  the  reasons  for  this  relatively  large  temperature  drop  through 
the  coil  insulation  and  the  factors  that  deternvne  it.  The  temijera- 
ture  drop  tlu'ough  the  insulation  is  probably  the  most  important 
single  item  in  determining  the  copper  temperature  and  is  directly 
resjonsiblefor  the  greater  part  of  the  dilTen  n  e  In  (ween  temperature 
measured  by  mercury  thermometers  plsred  ..iii.i.lr  of  the  insulation 
on  the  coil  ends  and  by  thernro-eouples  pin nl  o  :is  to  approximately 
,  mear.ure  the  trtie  co])per  temperature. 

'I'he  most  important  path  of  heat  How  in  the  stattn-  of  a  generator 
ha\  ing  a  long  core  is  in  the  pl.'ni.e  of  the  laiu-nations,  that  is,  from 
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the  copper  of  an  armature  coil,  through  the  insulation,  and  through 
the  sheet  steel  of  the  core  to  the  air.  The  most  important  part  of 
this  path  is  the  insulation.  The  temperature  drop  through  the  in- 
sulation is  proportional  to  the  heat  transmitted,  to  the  length  of  the 
path,  to  the  eross-sectional  area  of  the  path  and  the  heat  resistance 
of  the  material. 

A  measure  of  the  resistance  to  the  &ow  of  heat,  or,  more  properly, 
a  measure  of  the  thermal  conductivity,  is  that  rate  of  heat  flow,  ex- 
pressed in  watts,  that  will  cause  a  drop  of  1°C.  when  transmitted 
through  an  inch  length  and  a  square  inch  section  of  the  material. 
Values  of  thermal  conductivity  of  composite  forms  of  insulation  are 
difficult  to  determine,  because  different  samples,  apparently  similar, 
give  widely  differing  results.  This  is  largely  due  to  the  r-fl'ect  of  air 
pockets  in  the  insulation.  For  example,  in  tests  made  by  Symonds 
and  Walker,*  solid  mica  was  foimd  to  have  a  thermal  conductivity 
of  000915  watt  per  inch  cube,  while  built-up  mica  coil  insulation 
had  a  conductivity  less  than  one-third  of  this.  It  is  safe  to  say  that 
the  degree  to  which  air  spaces  exist  in  the  insulation  has  more  in- 
fluence on  the  heat  conductivity  than  does  any  difference  there  may 
be  in  the  conductivities  of  the  various  component  materials  such  as 
paper,  cloth,  varnish,  mica,  &c.  From  the  best  data  available  it 
appears  that  the  heat  conductivity  of  coil  insulations,  commonly 
used,  varies  from  0-0025  to  0-005  watt  per  inch  cube  of  the  material  ; 
the  lower  range  of  figures  applies  to  the  older  hand-wrapped  materials 
while  the  higher  range  covers  iixsulation  applied  imder  heat  and 
heavy  prcssiire  by  machinery.  From  the  standpoint  of  heat  con- 
ductivity and  temperature  droj)  the  importance  of  tightly  wrapped, 
compact  insulation  is  obviously  very  great. 

When  the  rate;  of  heat  flow,  expressed  in  watts,  and  the  thermal 
conductivity  and  dimensions  of  the  insulation  are  known  it  is  pos- 
sible to  calculate  the  temperature  droi>  through  the  insulation  with 
a  fair  degree  of  accuracy.  The  determination  of  the  rate  of  heat 
flow,  however,  involves  two  factors  that  require  considerable  ex- 
perience to  estimat?  ;  one,  the  proportions  of  the  total  heat  that 
are  transmitted  along  the  copper  to  the  coil  ends  and  through  the 
insulation  to  the  core  ;  ami  the  other,  the  increase  in  loss  due  to 
eddy  currents  in  the  copper.  Since  the  present  jmrpose  is  only  to 
show  the  order  of  magnitude  of  this  drop  and  the  reasonableness  of 
the  figure  given  for  the  typical  generator  in  Fig.  1,  it  will  be  suffi- 
ciently accurate  to  assume  that  one  factor  offsets  the  other  ;  that 
the  eddy  current  losses  are  equal  to  the  loss  transmitted  longitudin- 
ally through  the  copper.  ]t  will  also  be  assumed  that  the  insulation 
is  as  compact  as  it  is  possible  to  make  it  and  has  a  thermal  con- 
ductivity (includng  the  air  space  between  the  coil  and  slot)  of 
•)-0(J35  watt.  It  is  usual  in  units  of  this  class  to  work  the  copjicr 
in  the  neighbourhood  of  1,600  amp.  per  sq.  in.,  which  results  with 
KlotM  of  usual  proportions,  in  a  loss  (considering  only  1-li  loss  at  the 
operating  temjx-niture  as  previously  explained)  of  0-6  watt  per  sq. 
fneh  of  insulation  surface.  For  11,000  or  13,200  volts,  a  reasonable 
thickness  of  insulation  from  copper  to  core  may  be  taken  at  0-25  in. 
I 'sing  these  figures  the  temperattirc  drop  may  be  calculated  thus  : — 
Thennal  drop  "V. 

Watts  y  thickness  of  insulation  (inches) 
Surface  of  insulation  (sq.  in.)  X  thermal  conductivity 

or.  Iheniuil  drop=0-6x0-26/0-0035=4:rC.,  and  this  checks  with  the 
■15  ( '.  uMtd  in  the  typical  curve. 

it  is  apparent  that  this  drop  can  Ijc  reduced  by  de  reasiig  the  wat  ts 
JMT  s(|.  'n.  (by  decreasing  the  current  density  or  increasing  the  slot 
iiurfa-e  or  by  Ijoth)  by  decreasing  the  thicknesH  of  the  insulation  or 
by  improving  its  theimal  conductivity. 

Willi  exirtting  insulating  materials  and  methods  it  is  not  feasible 
nutterially  to  reduce  this  temperature  drop  by  tlieiie  latter  methods. 
.NeitliiT  can  th"-  slot  surface  be  materially  increased  nor  the  i  irrreiit 
deiriily  be  rrijiii-cd  except  by  (orreii|ondiiigly  increasing  the  dinien- 
hIouh  of  the  HlHlor,  and  thin  auiy  be  undesirable  or  even  impractic- 
ilble. 

The  lliii-knes'i  of  the  insululion  and  therefore  the  tlu-rmal  dro|)  i*  a 
din^t  funetioii  of  the  rated  voltage.  At  2,400  vollji,  for  example, 
llie  tliieknexH  of  iiiHiil'iliim  and  the  drop  are  roughly  half  the  corre- 
H|N)n'liiiK  ligureii  for  1 1,0()0  vi.lln.  Whil<-  it  is  generally  recognised 
lliut  the  interiiid  len(|M  raliires  in  liiglivoltage  generatoi-H  are  great<'r 
than  ill  low -v(  Itiigi-  genr-nilorK  lor  eepial  surfiiee  teiuj  oratureH,  It  is, 
|HTlia|-i,  not  HO  generally  uppreciateil  that  the  temperature  drop 
vnrieii  no  ilirectly  with  the  thiekm-Hj  of  iiisiilutioii  and  iniouiiti-  lo 
Hiieli  n  large  ligiife. 

Thm  qiiCMlion  of  tein|M'|-aliire  droji  (liroiigh  (he  iiiHulition  has  been 
eonMidered  at  iioine  length  iH-eause'  it  is  the  inoiit  iiii|)ortaiit  factor  in 
ilet.Tiiiinilig   the   hot-Hjxil   temiiiraliini.      If   the   iruigiiitudo  of  the 

•"Ment  Pnlhi  In  Klirlri-rd  Mmhin..  v."  lliir.lil  I),  Svniondu  and 
MihM  Wiilkur,  ".louriml"  I.K.K.,  Vol.  XI, VIII,  I!tl2.  \>.  I\ii. 


temperature  drop  through  the  insulation  is  recognised,  the  difference 
between  a  50°C.  guarantee  by  thermometer  and  a  lOO^'C.  guarantee 
by  a  properly  placed  thermo-couple  is  immediately  explained. 

Fig.  2  shows  the  increase  in  field  temperature  and  voltage  droj) 
with  increase  in  field  current.  The  temperature  curve  is  bivsed  on 
the  assumption  that  the  temperature  rise  is  rated  load  at  100°C.  and 
is  proportional  to  the  loss  at  other  loads.  The  loss  and  temperature 
rise  increase  considerably  faster  than  in  proportion  to  the  square  of 
the  current,  due  to  the  increase  in  resistance  with  temperature. 
This  factor  becomes  of  very  great  importance  at  the  relatively  high 
temperatures  at  which  turbo  fields  are  ordinarily  worki-d.  Due  to 
th's  effect  and  also  to  the  second-power  relation  between  the  current 
and  loss,  the  temperature  rise  increases  at  a  greatly  accelerated  rate 
for  current  atove  normal.  There  is  also  a  correspondingly  rapid  in- 
crease in  required  exciting  voltage  for  field  currents  above  normal. 
Even  though  the  drop  increases  only  in  proportion  to  the  first  power 
of  the  current,  the  further  increase  due  to  the  increase  :n  resistance 
makes  the  total  rate  nearly  as  great  as  in  the  case  of  the  loss  and 
temperature  rs?.  The  drop  on  the  basis  of  constant  res'stance  is 
shown  by  the  straight  I'ne  in  Fig.  2.  The  difference  in  the  ordinate 
of  this  straight  line  and  the  total  drop  shows  graphically  the  large 
effect  of  the  change  in  resistance  at  currents  ahove  normal.  To 
obtain  only  25  per  cent,  increase  in  exciting  ampere-tums,  an  in- 
crease of  60  per  cent,  in  exciting  voltage  is  demanded.  This  increase 
in  exciting  voltage  is,  ui  the  majority  of  mica  insulated  generators, 
the  real  limit  to  overload  capacity.  The  insulation  used  in  the  rotois 
of  large  turbogenerators  with  which  the  author  is  familiar  is  solid 
moulded  mica  between  the  topper  and  ground,  and  mica  and  asbestos 
tape  between  turns.  &'u;h  insulation  can  obviously  w  ith.stand  tem- 
peratures of  several  hmidred  degrees,  yet  the  total  temperature  is 
limited  to  150°C.,  on  account  of  the  prohibitive  increase  m  exciting 
voltage,  just  described,  that  occurs  with  higher  temperatures.  Thus, 
so  far  as  the  rotor  is  concerned,  temperature  is  not  directly  a  limit  to 
capacity. 

Fig.  3  shows  the  relation  between  armature  amperes  and  field 
amperes  in  a  large  turbo-generator  of  average  design  proportions, 
and  ties  together  the  data  given  in  Figs.  1  and  2.  The  three  lower 
curves  show  the  increase  in  field  current  above  the  no-load  value  for 
different  power  factors.  In  the  upper  curves  this  same  data  has 
been  expressetl  as  the  percentage  of  the  full-load  field  amperes  at  each 
of  the  three  power  factors.  These  curves  show  that  in  three  different 
gt^ne'ratora,  one  designed  for  100  per  cent,  power-factor  operation,  a 
second  for  90  per  cent,  power-factor,  and  the  thirel  for  SO  per  e-ent. 
power-factor,  all  having  the  same  ratio  between  armature  anel  field 
strengths,  the  increase  in  field  cnrre  nt?  expressed  as  a  percentage  of 
full-load  field  current  will  be  the  same  between  70  per  cent,  and  120 
per  cent,  of  rated  load.  For  tlie  present  purpose,  ope'rating  peiwe^r- 
factor  may  therefore  be  disre»garded,  providing  the  (jciienilor  is 
assumed  to  operate  at  the  poiper-factor  for  which  it  was  de-'<i<jned. 

These  curve-s  may  now  be  used  to  ]Me)ve  the  slateme'ut,  pre^viously 
made,  that,  in  order  to  proviele  additional  capacity  in  a  ge'ne-rator 
beyond  the  contract  rating  it  is  neces;;ary  that  the  tempei'atm-e'  rise 
guarantees  of  the  armature  wuiding  and  of  the  field  wineling  be-  ap- 
proximately equal.  If  a  generator  has  a  true  hot-spot  rise  of  ()0''('. 
in  the  stator  and  a  rise  by  resistance  of  100°('.  on  the  rotor  the'  pro- 
mise>  (if  margin  for  overloads  give-n  by  the-  low  armature'  (enipenitiin: 
will  prove  te)  be  fiuitlcss.  To  re-state-'this  in  the  worels  of  the  origii\al 
jiroposition  ;  a  low  stator  rise  eloes  not  guarantee  nuirgin  for  over- 
loads. 

The  question  will  be  considereel  in  two  ways  :  first,  to  show  what 
fie;ld  winding  temperature  rise  and  exciting  voltage  are  consistent 
with  an  armature  temperature  rise  of  60°C.  ;  and,  second,  lo  show 
what  field  wimling  temperature  rise  and  e'xeiting  voltage  will  re- 
sult when  the  load  is  increased  se)  as  to  iiie're'asi'  a  low  armature  te-m- 
jje^ature  rise  to  the  s;ifo  e)))e'iating  temperatuie  with  a  ge'uerator 
having  ari  initial  fielel  te'iupe'i-aliiri^  rise  of  lOOC. 

Le-t  it  be  assuiiu'el  that  a  |iiie-e-haser  believe's  niuic  margin  in  staleir 
te'iiipe-rature  rise  is  desirable  in  order  to  e)btain  margin  in  eapaeily 
fen-  coiitinge-ncies,  and  speeifies  that  the  stator  temperature  rise^  as 
)ne-asured  by  thermo-couple  shall  not  exceed  60"('.  What  rotor 
te-nipe-rature  rise'  anil  what  margin  in  exciting  voltagei  shouFel  be 
spe'cilie'd  in  order  that  this  I'xpic-leel  margin  may  be  re'alise'd  ?  This 
ceindiliou  reipiire's  thai  a  (■onsiHlcnlly  desigiu-el  geiie'rator  be' asstime'el  ; 
that  is,  a  ge'iierate)r  eapiible  of  operating  at  the  antieipale-d  maximiini 
|e>a(l  within  (111-  guaraiile'ed  imfe  limiting  te'mpeialure'  o(  Ilie  insula- 
tion ill  bolh  aniiallire^  and  liilel.  and  re'qiiiring  an  exeiting  volliige 
within  that  available,  or,  in  other  words,  a  geiie'rator  having  eharae'- 
teriHtii'H  shown  in  Figs.  I,  2  and  3,  at  the  maximum  expeete'd  latiiig. 
Thill  generator,  as  illustrated  by  Fig.  I.  must  be  deiate'd  freim  100  per 
cent,  to  (!((  pi-r  e-ent.  ruling  lo  meet  00°().  rise  in  the  slator,  so  that  a 
high-voltiigi'  geiieiiitor.  of  (lienr  lehitive-  eore  iiiiel  eiippii  (e'lnpera- 
liii'i'w,  I  hill  me'cls  (lO'C.  rise  at  ils  iiaiiieplntr  rating,  e-aii  imiiv  5I>  per 
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cent,  overload  continuously,  and  still  operate  within  the  same  tem- 
jHiraturo  of  mica  insulation.  The  rehitivo  core  and  copper  tempera- 
tures may  be  varied  somewhat  in  different  designs,  but  on  account 
of  the  magnitude  of  the  core  lo;s  and  winding  loss,  as  compared  with 
the  stator  copper  loss,  the  feasible  variation  is  not  large. 

From  Fig.  3,  66  per  cent,  of  rated  arniature  amperes  requires 
8-t  per  cent,  of  the  field  excitation  at  100  per  cent.  load.  From 
Fig.  2,  the  temperature  and  exciting  voltage  at  84  per  cent,  field 
excitation  are  64°C.  and  76  per  cent,  respectively.  Thus,  consistent 
guarantees  would  be  CO'C.  by  thermo-couple,  for  the  armature,  and 
60°C.  by  resistance  for  the  Held  winding,  and  the  generator  should 
be  designed  to  require  not  more  than  90  volts  exciting  voltage  (on 
the  basis  of  125  volts  available).  In  taking  the  required  field  current 
at  the  nameplate  rating  from  66  per  cent,  rating  on  Fig.  3,  we  have, 
in  eft'eet,  ma'ntained  the  assumed  unity  relation  between  armature 
and  field  strengths  at  the  capacity  rating.  This  results  in  a  ratio 
of  1-5  at  the  nameplate  rating,  which  is  a  higher  ratio  than  would 
probably  be  used  for  a  large  two-  or  four-pole  turbogenerator.  In 
other  words,  in  an  actual  design,  the  field  would  be  relatively  weaker 
than  in  the  above  case,  and  the  increase  in  field  current,  temperature, 
and  exciting  voltage,  would  be  greater  than  in  the  example  and  the 
guaranteed  figures  for  the  rotor  should  be  correspondingly  lowered. 
To  complete  the  story,  then,  this  ratio  or  an  equivalent  design  figure, 
must  a!.so  be  specified. 

The  determination  of  consistent  guarantees  that  will  make  certa'n 
a  desii'ed  margin  in  generator  capacity,  no  doubt  appears,  from  this 
example,  to  be  a  complicated  matter.  It  is,  if  the  purchaser  at- 
tempts to  secure  margin  in  capacity  in  this  indirect  fashion.  If  this 
margin  is  really  desired,  the  purchaser  should  make  the  desired 
maximum  rating  and  the  contract  rating  the  same,  when  all  these 
difficulties  w'ill  disappear.  The  low  temperature  rises  will,  incidently, 
also  disappear  from  the  contract. 

To  illustrate  the  second  form  of  this  question,  assume  that  a  gene- 
rator has  been  purchased  on  the  basis  of  a  stator  rise  of  60°C.  by 
thermo-couple  and  a  rotor  rise  of  100°C.  by  resistance.  It  is  assumed 
that  both  armature  and  field  are  mica-insulated.  Thus  there  is  a 
margin  in  capacity  in  the  arntature  equal  to  50  per  cent,  of  its  rating, 
while  there  is  no  margin,  on  the  basis  of  the  guarantees,  in  the  field. 
If  the  load  were  increased  to  the  limit  of  the  armature,  there  would 
result  a  temperature  rise  in  the  neighbourhood  of  400°C.  in  the  field, 
and  an  exciting  voltage  would  be  reqviired  nearly  three  times  normal. 
Of  course,  these  are  impossible  operating  conditions  :  with  these 
assumed  rises  of  60°C'.  and  100°C.  there  is  no  possibility  of  taking 
advantage  of  the  low  arm.ature  temperature.  Consider  then  a  less 
extreme  case.  Let  the  armature  rise  he  80°C.  when  the  field  rise  is 
100°C.  Then  an  increase  in  load  of  16  ()cr  cent,  (from  86  per  cent. 
to  100  per  cent..  Fig.  1)  is  permissible,  without  exceeding  the  limiting 
safe  rise  of  lOO^C.  This  requires  an  increase  of  9  per  cent,  in  field 
excitation  (Fig.  3) ;  and  results  in  a  rise  of  130°C.  and  a  voltage  drop 
across  the  field  winding  of  117  per  cent.  This  would  require  an  ex- 
citer voltage  of  approximately  150-volts  on  the  basis  of  12o-volt 
excitation. 

These  examples  illustrate  the  point  already  made,  that  a  low  tem- 
perature rise  guarantee  for  the  armature  is  not  in  itself  a  guarantee 
of  operating  margin  ;  that  the  only  way  in  which  this  margin  can 
be  surely  obtained  is  for  the  purchaser  to  draw  his  specifications  for 
the  ntaximum  rating  desired.  Obviously,  xt  this  maximum  rxting 
the  maximum  safe  temperature  rise  may  be  used. 

After  all  is  said,  the  demand  for  low  temperature  guarantees  is 
due  to  scepticism  as  to  the  real  safety  of  the  limiting  temperature 
clainred  for  the  insulating  materials.  Operatuig  engineers  may 
safely  leave  this  question  with  the  designcra.  Tn  this  particular 
field  of  design,  asimiued  limits  are  being  continually  exceeded  and 
extended.  New  designs  are,  from  necessity,  based  on  an  experi- 
mental study  of  materials  and  on  an  analysis  of  constructions  and  of 
complex  phenomena  involved  in  the  operation  of  the  generator  to  a 
greater  extent  than  on  direct  cxpi-ricnn'  with  similar  machines.  On 
no  other  basis  could  sizes  of  high-speeil  units  hav(^  been  increased  in 
single  !-.teps  fiom  10,000  kva.  to  20,000  kva.  or  from  35,000  kva.  to 
50.000  kva.  I'nder  these  conditions,  the  guarantees  made  in  the 
co?ilract  are  really  of  secondary  importance  as  compared  with  the 
ability  and  experience  of  the  designers.  The  situation  is  quite  dif- 
ferent from  that  existing  with  sn.aller  medium-speed  machines  where 
the  tempcraturtr  and  other  guarantees  are,  in  many  cases,  the  opera- 
tor's principal  safeguard.  With  these  large  turbine  units,  each  one 
representing  an  investment  of  several  hundred-thousand  dollars,  the 
desigmr  must  be  conservative  ;  chances  cannot  knowingly  be  taken. 
Whether  the  temperature  rise  guarantee  is  100°0.  or  50°C.,  or,  if  in 
the  future  it  should  become  150°O.,  the  engineering  public  may  rest 
assured  that,  everything  considered,  it  is  conservative.  Those  re- 
sponaiblo  for  the  fuKilriu'nt  of  contracts  cannot  afford  to  have  it, 
oIlK'rwisc. 


REPORT  ON  fflGH-SPEED  TELEGRAPHY. 

At  tlie  end  of  1!)I3  a  Comniittco  was  appointed  by  tJio 
Postmaster-General  to  consider  the  question  of  high-speed 
telegraphy.  As  announced  in  our  last  issue,  the  report  of 
tliis  Committee  lias  now  been  published. 

The  opening  pages  of  the  report  deal  with  the  subject  in  general  terms 
and  gives  brief  particulars  of  some  of  the  systems  which  have  been 
investigated  during  the  last  30  years. 

The  committee  conaidL-re'd  it  desirable  to  institute  a  series  of  tests 
designed  to  show  as  accurately  as  possible  ths  best  results  which  the 
various  competing  systems  could  produce  imder  identical  conditions. 
Unfortunately  th''  outbreak  of  war  in  August,  1914,  cut  short  these  tests 
after  the  first  of  the  series  had  been  completed. 

Th-  committee  held  2S  meetings,  and  received  evidence  from  the 
Creed-Bille  Telegraph  Co.  (twice),  Mr.  Donald  .Murray  (twice),  Mr.  John 
Gell,  the  Western  Electric  Co.  of  America,  the  Eastern  Telegraph  Co., 
Mr.  Newlands,  Controller  of  the  Central  Telegraph  Office,  two  witnesses 
representing  the  provincial  press.  Messrs.  Siemens  Bros.,  and  the  Auto- 
matic Telephone  Mfg.  Co.  Of  the  various  witnesses  Mr.  Newlands  and 
Mr.  Ryan,  assistant  electrician  in  chief  to  the  Eastern  Telegraph  Co.,  gave 
evidence  at  the  request  of  the  committee  owing  to  their  wide  e  xperience  of 
th3  supervision  of  telegraph  work.  The  representatives  of  the  press  gave 
evidence  at  th?ir  own  request,  and  their  evidence,  as  being  that  of  cus- 
tomers of  the  Post  Office,  is  in  a  special  category. 

After  setting  out  the  advantages  and  disadvantages  of  the  various 
systems,  the  following  conclusions  are  given  : — 

(i.)  Svstems  on  the  multiplex  principle  are  definitely  superior  to  the 
automaiiic  high-speed  systems  on  the  large  majority  of  main  circuits  for 
ordinary  inland  commercial  telegraph  work. 

(ii.)  The  extension  of  systematic  Wheatstone  working  should  be  dis- 
continued, and  the  question  of  displacing  it  by  multiple  x  circuits  taken  up 
gradually. 

(iii.)  Of  the  multiplex  systems  at  present  available  the  Western  Electric 
has  given  the  best  results.  We  recommend  that  a  number  of  quadruple 
duplex  installations  of  this  apparatus  be  ordered.  We  think  seven  or 
eight  such  sets  should  suffice,  as  although  present  conditions  favour  the 
rapid  application  of  svstems  with  the  greatest  output,  it  is  desirable  to 
avoid  too  great  a  dislocation  of  working,  and  to  allow  time  as  far  as  pos- 
sible for  other  makers  to  demonstrate  their  capabilities. 

(iv.)  Page  or  column- printing  is  preferable  to  tape-printing  on  the 
busiest  roiitcs.  and  the  Western  Electric  Co.'s  page-printing  (in  a  con- 
tin\ioM^  11.11  •if  paper,  cut  off  after  each  message,  is  quite  ..ii  i-i;iri,.i y. 
III.  .Miiriax  s  system,  with  a  separate  sheet  for  each  mess  i  :•  .  h  --  ii'  'ii 
u-ivcn  a  trial  (jn  his  Manchester  multiplex,  but  a  fuller  trial  <.l  lii^  iiiip\o\c.l 
method  will  be  necessarv.  We  do  not  think  it  desirable  that  either  page 
or  column  printing  should  be  adopted  throughout  the  service  to  the  exclu- 
sion of  tape-printing. 

(v.)  The  five  unit  alphabet  as  a  code  for  printing  telegraphy  is  better 
than  the  Morse  code,  news  traffic  and  submarine  cable  communications 
being  left  out  of  account. 

(vi.)  The  application  of  type  keyboard  signalling  instnuuents  to  the 
present  Baudot  circuits  is  desirable. 

(vii.)  Creed  ret-iving  apparatus  can  most  profitably  be  used  in  the 
Post  Office  service  for  news  work. 

(viii.)  Th;  application  of  printing  methods  to  the  less  important  cir- 
cuits should  he  kept  steadily  in  view,  and  early  trials  of  the  one-way  and 
two-way  inst:ill;.t  i..ns  of  the' Western  Electric  and  of  the  light  line  printer 
ofthe  Autoiuath  r.  IcphoneMfg.  Co.  should  be  made.  We  are  impressed 
with  tile  possiliility  oi  two-way  working  with  one  operator  at  each  end, 
both  to  signal  their  messages  simultaneously  to  the  other  end  and  then 
both  to  gum  the  tape.  An  hourly  load  can  be  carried  in  this  way  equiva- 
lent to  the  average  Morse  load  with  two  operators  at  each  end,  and  having 
the  additional  advantage  of  printing  the  telegrams. 

(ix.)  The  introduction  of  multiplex  methods  for  news  work  will  call  for 
serious  consideration  in  the  near  future. 

(x.)  Til'  aiiulir  itinii  ..f  mull  iiil'-x  systems  to  give  simultaneous  com- 
mun'iciitinii  ,,n  mii.  xmt  I.  i  v, .  rn  ,  a, hone  of  three  or  possibly  more  offices 
should  be  kcnf  in  \  v\\-  as  in  nil  i  pic  x  methods  are  extended. 

(.Ki.)  The  pay  and  prospects  of  officers  selected  to  be  "leading  opera- 
tors "  of  multiplex  circuits  should  be  reconsidered. 

The  report  bears  the  following  signatures  :    Cecil  Norton  (ehsirman), 

J.  Uavey,  John  Lee,  W.  M.  Mordey,  A.  }I.  Ogilvie,  W.  Slingo,  A.  B. 

Walldey,  and  C!.  0.  Word  (secretary).  ,       ■■      . 

A  number  of  appendixes  ar<^  attached  giving  some  further  details  of 

apparatus  and  showing  the  nature  of  the  propo.scd  tests. 
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THE  COOLING  OFELECTRICALMACHINERY. 

Many  au  hour  may  be  profitably  spent  in  studviug  the 
patent  specifications  dealing  with  the  ventilation  and  cooHng 
of  electrical  machinery.  Given  the  best  materials  of  their 
i-espective  kinds  and  tolerably  good  design,  electrical  and 
mechanical,  the  design  of  a  commercial  dynamo  machine 
is  first  and  foremost  a  thermal  problem.  The  attempts  to 
solve  th  s  problem  are  to  be  found  in  patent  specifications 
innumerable.  Some  of  the  methods  that  have  been  pro- 
posed are  good  in  so  far  as  advantage  is  taken  of  elementary 
thermal  laws  ;  others  are  bad  because  the  faith  of  the 
inventor  in  himself  appears  to  be  greater  than  his  know- 
ledge of  the  laws  of  heat  transmission. 

As  long  a.s  outputs  per  unit  volume  of  material  remained 
small  it  mattered  little  whether  the  cooling  surface  was 
well  arranged  or  otherwise,  because  the  allowable  load  was 
limited  by  other  considerations.  And.  as  in  the  case  of 
heat  ng  .surface  in  boiler  experiments  half  a  century  pre- 
viously, it  was  found  that  mere  cooling  surface  had  little 
or  no  effect  on  the  perfoi'mance  of  the  machine.  The  so- 
called  ventilating  ducts  in  the  armature  of  a  small  motor 
may  be  given  as  an  example.  Although  such  ducts  are 
still  very  largely  used,  it  is  the  experience  of  some  of  the 
most  successful  designers  that  the  ducts  may  be  omitted 
without  affecting  the  measurable  temperature  rise.  By 
providing  a  fan  on  a  given  annatuie  it  was  found  that  the 
output  could  be  greatly  increased  for  the.  same  rise  of 
temperatuie.  As  an  example  may  be  mentioned  one  of  a 
line  of  industrial  motors.  A  certain  frame  without  fan  was 
rated  at  40  h.p.  at  (iOO  revs,  per  min,  the  temperature  ri.se 
being  (>')°F.  The  same  frame  with  fan  ventilation  was 
rated  at  <)0  h.p.  at  (i.'JO  revs,  per  min.,  the  temperature  rise 
being  WF. 

■Several  methods  of  cooling  enclosed  machines  have  been 
proposed.  In  one  of  these  the  same  volume  of  air  is  passed 
repeatedly  through  the  machine,  and  through  an  external 
cooling  device  formed  in  the  foundations.  Air  is  drawn 
in  at  one  end  of  tie  machine  and  expelled  at  the  other,  the 
circulation  being  completed  between  staggered  ribs  formed 
in  the  box-shaped  foundation  plate.  In  this  manner  the 
heat  i.s  transmi  ted  to  the  .surrounding  foundation.  The 
ribs  may  be  hr)llow,  and  air  or  water  may  flow  through 
them.  .Another  method  i.s  to  fit  a  radiatoi-.  coii.sisting  of 
thin  niftal  tube.s,  to  trunk  openings  in  the  cm!  covers  of  the 
machine.  A  fan  fitted  on  the  armature  shaft  cau.seH  a 
circiiiution  of  air  through  (he  machine  and  through  the 
rudiuting  box.  and  the  arrangement  is  such  that  the  air 
irnpingeM  on  the  thin  vertical  tube.s.  giving  niaxiiiiimi 
cooling. 

IngeiiioiiH  a.s  are  these  inethodK,  it  is  evident  that  neither 
of  fliem  cull  be  r''g(iii|i'd  a.s  a  means  of  materiallv  increa.sing 
the  out  pill  of  a  givi'ii  fnime,  because  the  (li(Teri)ncc  in  tem- 
|)eiatMre  of  I  lie  Miai'liiiK-  and  the  cooling  air  is  but  small,  as 
nlw)  iH  th<-  <iifI.T<'nc.-  Ii.-lw. en  the  leiuperature  of  the  cooling 
air  Hiiri  till-  .M.-irKil  iiir.  .Mthoigli  we  are  prepared  to 
admit  that  the  addition  of  a  radiator  to  a  total  y-endosed 
niuciiine  may  reHiilt  in  a  rating  approaching  that  of  u 
ventiiitted  motor  of  givi-n  finme  size,  we  are.  nevortlieliMs, 
of  the  opinion  tliat  very  nntih  gpsiter  difTerencni  of  tem- 


perature will  be  nece33-aiy  before  ^t  is  po.isible  to  make  anv 
considerable  increase  in  the  rating. 

Greater  differences  of  tempsrature  imply  either  an 
increase  in  the  allowable  temperature  oi  the  machine  or  a 
decrease  in  the  temperature  of  the  air  surrounding  the 
radiator.  With  materials  as  they  are,  no  great  increase 
in  the  allowable  temperature  can  be  .expected.  It  follows, 
thererore,  that  be'ore  any  great  increase  of  output  for  a 
given  frame  can  be  obtained  insulating  materials  will  have 
to  be  improved  so  hat  the  working  temperature  may  be 
increased  to  about  250°C.,  or  the  temperature  of  the  cooling 
medium  will  have  to  be  decreased.  Whilst  it  may  be  found 
profitable  to  adopt  the  latter  method  in  the  case  of  a 
machine  of  large  putput,  it  certainly  will  not  pay  in  the 
case  of  a  small  machine. 

It  is  with  the  high-speed  machine  of  large  output  that 
the  designer  is  seriously  handicapped.  As  turbo-alter- 
nators go  in  these  days,  15,000  k.v.a.  is  a  machine  of 
medium  size.  In  such  a  machine  the  total  loss  is  about 
•54-5  kw.,  and  an  enormous  voliune  of  cooling  air  is  required 
for  carrying  away  the  heat  due  to  this  loss.  According  to 
Mr.  B.  G.  Lamme.  a  simple  approximate  rule  for  deter- 
mining the  quantity  of  cooling  air  required  is  that  an 
expenditure  of  1  kw.  in  one  minute  will  raise  the  tempera- 
ture of  100  cubic  ft.  of  air  18°C.  Therefore,  for  a  tem- 
perature rise  of  the  outgoing  air  of  20°C.  above  that  of  the 
incoming  air  a  loss  of  -545  kw.  will  necessitate  a  supply  of 
ventilating  air  of  approximately  50,000  cubic  ft.  per 
minute.  Mr.  Lamme  states  that  air  velocities  as  high  as 
5,000  ft.  to  6,000  ft.  per  minute  are  common,  while  in  some 
cases  a  velocity  of  more  than  10,000  ft.  per  minute  has  been 
required  in  certain  constricted  sections  of  the  air  path 
inside  the  machines.  To  provide  these  large  volmnes  of 
air,  in  addition  to  the  gap  method  of  ventilation,  the 
circumferential  and  axial  systems  have  been  used. 

If  the  ventilation  of  the  small  turbo-alternator  was  a 
difficult  problem,  it  will  be  seen  how  much  greater  is  the 
difficulty  of  cooling  a  machine  of  small  volume  in  which 
the  loss  is  from  1,000  kw.  to  1,500  kw.  Just  as  it  was 
found  impracticable  to  rely  on  natural  methods  of  cooling 
in  the  case  of  a  transformer,  so,  we  imagine,  will  it  be  found 
impracticable  to  use  air  cooling  for  turbo-alternators  of 
large  output. 

Indeed,  recent  patents  foreshadow  tlie  adoption  of  forced 
cooling  in  such  cases.  In  one  method  liquid  is  ])as.sed 
through  one  or  more  spiral  ducts  in  the  rotor  by  a  pump 
mounted  on  an  extension  of  the  armature  shaft.  The 
liipiid  entei's  and  leaves  through  concentric  passages  con- 
nected to  the  ducts  bv  cross  pas.sages,  and  communicating 
with  one  another  through  tanks.  Othei-  longitudinal  ducts 
extending  through  the  rotor  teeth  at  the  bottom  of  the 
.slots  may  be  provided.  Two  or  more  spiral  ducts  may 
traverse  the  rotor  and  be  connected  at  the  ends  by  annulai' 
chambers  formed  in  the  rotor  ;  or  cooling  li(|uid  may  enter 
one  duct,  antl,  pa.ssing  through  this,  may  enter  the  second 
iliict  at  the  opposite  end,  liicn  ]);issing  bMrIc  tliiDiigli  the 
shaft  to  the  pump. 

In  anoliier  method  water  or  otlier  iii|ui(l  is  introduced 
by  a  stationary  pipe,  into  an  axial  dui  t  formed  in  the  rotor, 
and  ii'U-r  traversing  this  duct  the  li(Hiid  flows  throiigli 
radial  holes  into  a  aeries  of  pi|)('scinl)cdd('d  in  the  rotor  body. 
The,  lirpiid  returns  thrrdigh  these  i)ipes  towards  the  init-t. 
end  of  the  roliu',  then  Hows  ladiallv  inwards  and  out  to  an 
e.xliaust  chamber  through  the  spncc  between  the  st:i(ionary 
pipe  and  the  bore  of  the  rotor  spindle. 

The  fact  that  maker.s  of  repute  ure  I  iirning  lln'ir  at  lent  ion 
to  fiM'ced  methods  of  cooliiii.'  will.  \vc  jiiini'.  he  iillrndrd  li\' 


THE  ELECTRICIAN,  FEBRUARY  2,  1917. 


553 


tho  sauio  measui'c  of  success  as  tliat  which  attended  the 
introduction  of  forced  methods  of  cooHiig  transformers. 
It  may  be  that  the  air-blast  method  will  still  continue  to  be 
used  fo)-  machines  of  small  output ;  but  the  objections  to 
this  method  for  the  cooling  of  large  transformers  apply 
with  equal  force  to  the  cooling  of  large  alternators.  Given 
a  satisfactory  forced  system  of  cooling,  and  provided  that, 
as  our  experience  increases,  higher  working  temperatures 
will  be  allowed  than  at  present,  it  is  likely  that  the  future 
will  see  a  gi-eatly  increased  output  per  unit  volume  of 
machine. 


BALANCERS  FOR  THREE-WIRE  CONTINUOUS- 
CURRENT  SYSTEMS. 

BY  THOMAS  CARTER. 

{Continued  from  page  522.) 

XIV.  Speed  Variation  with  Change  of  Load  in  Rotary 

BALANCERe. 

An  expression  will  now  be  determined  for  the  change  in  the 
speed  of  the  set  as  unbalancing  takes  place.  For  a  given 
armature  winding,  the  speed  is  proportional  to  e/(p  under  all 
circumstances.  The  ratio  of  the  unbalanced  speed  to  the 
balanced  speed  is  thus  CgtpQ/cpaeo,  or  £490/94^0- 
These  ratios  are  the  same  as — 


C,R+2qVll00     1     cpo 

— — ,    ^  ■' .  —  .  — ,  and  , 


^    {C^R+2,iV ,m))] 


9o 


which  is 


.    93  i-'4  _     _ 

and  these,  combined  by  adding  numerator  to  numerator  and 
denominator  to  denominator,  give  the  ratio  as 
\+A       9o        C^R-h2qVllQQ 
1— ^'93+94'  ^0 

1_-M       9o        C3CR+25F/IOO) 
i— .4 '93+94'  eo. 

This  ratio  may  be  difierently  expressed,  starting  from  a 
different    relation.     For   6390/9360=6490/9460'    a^^d   either   of 
these   is   equal    to    (63+64)90/(93+94)60,    and    therefore     to 
{290/(93+94)1  (l/6o)(63+64)/2.     Analyse  (c3+64)/2. 
V^\R    93-94) 
2  \A  ■  93+^4) 
■\  93-(93-94)g^/2F  1 


(e,+e,)j2=V-CR 

=  Y-CR-V 


l(93+94)+(«/«3)(%'+94')/(93+94)j 

[\  ■  93+94J 

=  F_C/?_fI''P3(?3'^?4)-(93-<P4)^<^:-R/2T''1 

t     (93+94)'«37^  +  (93H94')     J 
=  [F  {(93  +  94)'"'R3/-R  +  (93'  +  94'")-(93"-9394)}  +C'i?(93-94)2/2 

~CR  {(93+94)-^3/«+(93'^+94-)}  ]/ 1(93+94)%/^ 

,■    ,  r  •  ,..  +(93'+94')}, 

which,  after  sunplification,  reduces  to 

(e^  f  cj/2-  ^ i '^3/^+94(93+94)1  -CR{RJR+^} 


is  not  very  different  from  290,  which  is  also  generally  the  case 
for  normal  loads.  Therefore,  the  balancer  quickly  settles  to 
new  conditions,  and  the  disturbance  of  the  system  due  to 
switching  on  load  is  a  more  or  less  momentary  one.  If  the 
fields  be  set  for  a  given  value  of  A,  and  the  superposed  torques 
do  not  immediately  balance  each  other,  the  set  will  adjust 
itself,  by  changing  its  speed,  until  not  only  64/63  is  correct,  but 
also  64  and  63  are  individually  just  right  to  allow  currents  to 
pass  which  will  give  balanced  torques.  When  that  state  is 
leached,  q  will  have  a  definite  value,  dependent,  in  a  way 
already  indicated,  on  the  condition  of  the  system  at  the  time 
considered. 
XV.  Efficiency    of    Syste.m    with    Rotary    Balancer  ; 

Treatment  op  Balancer  as  Motor-Generator  ;  Rating 

of  Balancers. 

■When  a  rotary  balancer  is  used,  the  efficiency  of  the  whole 
system  is  high,  this  being  the  ratio  of  the  out  of  balance  load 
to  the  output  required  from  the  mains  to  produce  it,  so  that 
}^  =  73C3/(2yC2+shunt  field  loss).  If  Rg  be  the  resistance  of 
each  field  winding,  1  V/i?s+  V^^JRs  is  the  total  field  logs,  and 


/?3/i?  +  (932+q)/)/((p3+94)2 

The  ratio  of  unbalanced  speed  to  balanced  speed  is,  therefore, 

{29o/(93+94);(i/6o)^+:y-t:^'^;;Tf''^^ 

,  .    ,    .  .■R3/-R  +  (93^  +  94")/(93+94)'' 

which  IS  equal  to 

(2(0  iU,  +C.  i;  fl  '6  / {^3/^+^/(1+^)}  -CR\R,IR+h) 
{290/(93+94);  (I/60)  E.jRM'^+AW-^Af  ' 

which  is  generally -similar  to  the  other  expression,  but  contains 
R3  instead  of  Cg.  The  physical  meaning  of  tliis  expression 
will  be  discussed  later,  in  connection  with  a  particular  case, 
but  it  is  clear  (hat  for  normal  loads,  when  93  and  94  are  not 
very  diilerent  from  each  other,  and  A  is,  therefore*  not  very 
different  from  unity,  the  ratio  of  unbalanced  speed  to  balanced 
speed  is  also  not  very  diliereiU  from  unity,  so  long  as  93+94 


thisis(F2/i?^.){(l  + 


100; 


+   1- 


100; 


(2F'^/i?.);i+(4)"; ,  or2FC.o{l+(jfJ  }.        - 

Thus  ,y  =  F3C'3/2F[C,,+C^o  !l+(?/100)'}]- 

=(l+<?/100)FC'3/2F[06+C+G,o{l+(?/100)^l-j 

1 


200 
(lOQ+q)G., 


[C6+C+Cv,o{I  +  (?/100)21], 


1 


200 


{]T7i+cr  1  ^+^'^'0 1 1 +('?/ioo)-) }  ]  • 


100+?L1+. 
This  can  also  be  expressed  by  a  relation  of  resistances,  thus, 

1         

'^~    200   r    1         100     R,/     CqX      100-+g"-     /?3-| 

lOO+q[_l  +  A'^100+q  ■  R\       IV'^iOOS+lOO?  •  Rs] 

Note  that  R  is  assumed  to  contain  the  resistance  of  all  the 
windings  which  carry  a  main  current,  namely,  series  and 
interpole  and  armature  v.indings,  as  well  as  the  brush  contact 
resistance,  about  which  certain  precautions  have  already  been 
mentioned.  If  the  series  winding  is  coupled  in  the  middle 
wire,  as  is  often  done,  instead  of  being  directly  in  series  with  the 
armature,  some  equivalent  amount  must  be  added  to  R,  bear- 
ing in  mind  that  C2  is  approximately  half  of  C3.  As  regards 
the  value  of  the  efficiency  in  actual  percentage,  as  the  values 
given  in  Fig.  13  are  rather  misleading,  because  R  has  been 
chosen  purposely  high  in  order  to  get  some  of  the  curves  in 
later  sections  to  show  certain  characteristics  sharply,  consider 
for  the  present  case  a  small  set  arranged  for  level  compounding, 
with  A  adjusted  to  0-85,  say,  and  with  C  about  5  per  cent,  of 
C2  at  full  load  and  Csg  about  equal  to  C.  Then,  as  C^  is 
approximately  C3/2,  C=Cso=0-05C2  =0-02503.  Hence, 
?;=0-5/{(l/l-8.5)+0-02.5+0-02.5}=0-5/0-59=85  per  cent,  at 
full  load.  As  it  is  only  in  a  small  set  that  0  and  Cgo  are  as 
high  as  .5  per  cent,  of  the  full-load  current  of  the  machine,  this 
shows  that  a  relatively  high  value  can  be  obtained  for  the  effi- 
ciency of  die  whole  system.  Tlie  value  thus  calculated  is  for 
the  out  of  balance  part  only  ;  if  there  be  in  addition  a  balanced 
part  of  the  load,  coming  from  the  mains  at  100  per  cent,  effi- 
ciency, the  total  efficiency  will  be  still  higlier. 

When  (^5  becomes  greater  numerically  than  C,  so  that  Cj 
may  be  considered  as  a  current  generated  by  the  armature  and 
.sent  round  the  local  out  of  balance  circuit  to  make  up,  with 
Go,  the  required  value  of  C'3,  then  the  two  machines  are  capable 
of  being  considered  as  an  ordinary  motor-generator  set.  It 
may  easily  be  shown  that  the  input  to  the  motor  armature, 
less  all  the  losses  in  the  two  armatures,  is  just  equal  to  the 
output  of  the  generator  armature.  The  losses  are  Ci'^R  and 
CJR  for  copper  and  brush  contact  loss,  and  CjC  and  64^  for 
core,  friction,  windage  and  brush  frictiou.     The  input  to  the 
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motor  annature  is  F4C2.  Thus  the  set  is  a  simple  motor- 
generator  if  Vfio—C-^R—C^R—e^C—e^C  is  equal  to  the 
generator  output  —  FjCj,  which  has  a  negative  sign,  since  C\  is 
opposite  in  direction  to  C^. 

Eemembering  that  ei^C^=—e.fi^, 

ytCz-Ci'R-C.i^R-e3C-eiC=eiCi+C.^R-C\^R~CM 

=eiCs+eiC~Ci'R-esC-eiC, 
=  ~ej3^~C^lR~efi, 

which  is  the  generator  output.  Hence  what  was  stated  above 
is  true  ;  but,  as  there  are  times  when  both  machines  are 
running  as  motors,  the  treatment  as  a  motor-generator  is  not 
BO  universal  as  the  method  developed  previously.  The 
efficiency  of  the  set  itself,  which  must  be  clearly  distinguished 
from  the  efficiency  of  the  sj'stem  as  a  whole,  is  — T'^Cj  [T^C^ 
+2rC'si,-[l-f  S'/lOO)-}  ].  It  is  not  specially  important  to  know 
this  efficiency  as  a  mle  ;  what  is  impoiiant  is  that  it  should  be 
reasonably  high,  so  that  the  system  as  a  whole  may  be  as 
efficient  as  possible. 

In  settling  the  size  of  the  machines  to  be  used  to  form  a 
rotar^-  balancer,  it  is  necessary  to  remember  that  for  maximum 
out  of  balance  conditions  with,  say,  level  compounding,  one 
armature  carries  considerably  more  current  than  the  other. 
The  value  of  A  for  level  or  over  compounding  is  always  <^1  ; 
hence  Cg  is  always  a  greater  number  of  amperes  than  C^.  The 
current  in  the  right-hand  armature  is  C+Cg,  while  that  in  the 
other  armature  is  C+C5  ;  but  ('5  is  opjjosite  in  direction  to  C 
under  usual  circiimstances,  so  that  C+Cj  is  numerically  less 
than  C5  when  the  armature  is  generating.  Hence,  as  Cg  is 
>Cg  and  Cg  is  >C5  and  C^  is  ^Cj,  considered  numerically 
merely,  C2  is  certainly  greater  than  C^.  As  each  is  of  the 
general  order  of  03/2,  and  as  the  average  voltage  on  each  side 
is  V,  a  first  approximation  to  the  rating  is  to  take  the  output 
as  VC\j2  ;  but  there  must  be  sufficient  margin  in  the  annaturc 
winding  to  carry  the  larger  current  also.  As  regards  speed, 
owing  to  the  machines  having  to  act  as  differentially  wound 
compound-wound  motors,  as  will  be  more  fully  described  later, 
the  full  field  strength  of  the  machines,  which  would  be  used, 
say,  if  they  were  wound  as  standard  shunt-wound  motors, 
cannot  be  obtained,  and  the  speed  must  be  reckoned  as  of  the 
order  of  W  per  cent,  higher  than  would  be  given  by  the  same 
an,  ature  generating  CJ2  amperes  at  V  volts  in  a  normal  field. 
Thus  with,  sa}',  a  10  per  cent,  increase  for  margin  in  current, 
and  10  per  cent,  for  the  weak  field,  the  frame  size  will  come  out 
about  one-fifth  larger  than  would  be  required  for  a  machine  of 
output  VC^;2  with  normal  full  field  strength,  designed  to  run 
at  the  same  speed  as  is  chosen  for  the  balancer.  Interpoles  are 
uBually  advantageous,  as  they  give  the  set  a  great  overload 
rapacity,  and  enable  it  to  stand  up  to  sudden  rushes  of  current 
excellently.  Care  should  always  be  taken  I0  sjjccify  clearly 
what  a  balancer  is  required  to  do,  and  the  ticst  way  of  doing 
thiH  is  siniply  to  say  how  many  amperes  in  the  middle  wire  the 
balancer  has  to  deal  with.  To  give  the  out  of  balance  load  as  a 
percentage  of  the  full  load  of  the  main  generator  is  confusing, 
bccauiw;  it  is  Jiever  certain  whether  the  reference  is  to  the  cur- 
rent output  of  the  generator  or  to  the  kilowatt  out])ut  of  the 
generator,  the  latter  involving  just  twice  as  many  middle  wire 
amperes  as  the  former.  Thus,  in  a  .'jllO-viilt  .^Oll  kw.  generator. 
Id  per  rent,  of  llie  curreul  is  10(1  amjieres  iji  the  middle  wire, 
or  25  kw .  out  III  balance  load,  wiiile  JO  per  cent,  of  t  he  kilowatt 
in  50  kw.,  or  iiOO  amperes  in  the  middle  wire.  This  uncertaijity 
cannot  occmr  if  C'j  is  given  in  amperes. 

XVI      OkNKRAI,  rEKFOKMANCK  CitkVEK  OK  HdlARY  Bai.AMKKS 
WITH  liKVKI,  CoMI'OlINDINCi. 

L'«ing  the  numerical  values  given  in  Fig.  13,  it.  is  possible 
to  con»lrnr:t  reprem-utative  curves  showing  the  whole  course 
of  events  in  a  balancer  over  its  entire  range  of  working.  The 
fixed  duUi  are  ;  'IV  .VK),  R  _  I",  C-h  iimpeies,  ro-215  volts, 
and  the  variubliH  an-  all  the  rest  of  tlic  (|inintitieH.  13iit  these 
vf.rii.l.l.-  ......  ,M,i  ii„l..,M  n.l.Mi  of  ..:,,!,  ,.(li,.r.  and  if  B  be  iixeU 


for  any  case  then  everything  can  be  plotted  in  curves  against 
C3,  except  the  actual  values  of  the  individual  fluxes,  as  it  is 
only  the  ratio  of  fluxes  that  is  dependent  on  C^.  Four  typical 
cases  will  be  considered,  namely,  those  for  5=-|-l/10,  B 
=0,  S=- 1/10,  and  J5=- 1/5. 

Starting  from  C3  as  the  independent  variable,  q  is  known 
because  q=BC^ ;  F3  and  T'4  are  known  from  q  and  F  ;  /J3  is 
known  from  F3  and  C3  ;  A  is,  known  from  B,  C^,  CglV  and  R  ; 
Cj  and  64  are  known  individually  from  A,  C3,  R,  B  and  F  ;  Cj 
and  Cg  are  known  from  C'3  and  A  ;  C'l  and  C,  are  known  from 
C;,  C'g  and  C  ;  and  94/93  is  known  from  A.  The  ratio  of  un- 
balanced to  balanced  speed  is  {C3(iJ+2J5F/100)}(l/eo)  {(1 
+^)/(l— ^)}{9o/(93+94)^  The  relation  of  93+94  to  90  is 
not  known,  unless  the  magnetisation  curve  of  the  machines  is 
known,  but  {C3(i?+2Br/100)l- (l/co){(l+^)/(l-^);  is  de- 
finitely known,  and  can  be  plotted  against  C3,  to  be  used  as  a 
multiplier  of  90/(93+94),  when  the  latt-er  is  known.  To  each 
value  of  C3  there  correspond  two  values  of  A,  because  of  the  + 
sign  of  the  square  root  in  the  expression  for  A.  In  all  cases  in 
the  practical  region,  when  compounding  is  reasonably  good, 
the  expre.ssion  under  the  square  root  is  a  diminishing  one  as 
C3  increa.ses  numerically  in  the  positive  or  negative  direction, 
and  becomes  zero  for  two  definite  values  of  C3,  one  positive  and 
one  negative.  At  these  values  of  C'3  all  the  quantities  depen- 
dent on  A  turn  backwards,  as  each  of  them  also  has  two  values 
for  each  value  of  C3,  and  these  two  points  are  where  the  two 
sets  of  values  meet.  The  curves  for  A,  Cj,  ^4,  C5,  Cg,  Cj,  Cj, 
and  the  speed  change  multiplier,  therefore,  all  have  limiting 
turning  values  at  these  two  values  of  C3.  The  quantities  F, 
F3,  F4  and  Cg,  which  are  not  dependent  on  ^,  do  not  turn  back 
at  these  points  ;  but  as  A,  and  all  the  quantities  dependent  on 
A,  become  imaginary  after  these  points  are  passed,  it  follows 
that,  although  there  are  mathematical  solutions  for  them  at 
values  of  Cg  which  lie  outside  the  limits,  these  solutions  have 
no  physical  meaning.  The  meaning  of  the  turning  point  is  that 
for  values  of  C3  greater  than  the  limit  there  are  no  real  values 
of  Co,  fj  and  the  rest,  which  will  make  it  possible  to  maintain 
the  comjiounding  denoted  by  B,  which  is  the  specified  constant 
for  the  curve.  In  the  particular  numerical  example  chosen, 
5=— 1/5  gives  the  greatest  under-compounding  at  which  A 
has  a  turning  value.  Beyond  that,  A  never  becomes  imaginary, 
but  these  cases  are  outside  the  region  of  practice,  so  that,  while 
extremely  interesting  from  a  mathematical  point  of  view, 
they  have  no  bearing  on  the  present  subject.  The  condition 
i{=  — 1/5,  as  will  be  shown,  represents  the  case  where  ("3=64 
always,  that  is,  where  the  shunt  windings  are  in  series  acjoss 
the  mains  and  not  connected  to  the  middle  wire,  and  no 
scries  winding  is  acting.  With  the  shunts  connected  to  the 
middle  wire  and  crossed,  and  acting  without  series,  64  is  always 
less  than  P3,  and  this  leads  to  values  of  B  nearer  zero.  This  is 
the  scheme  of  field  connections  adopted  in  actual  balancers, 
with  or  without  the  addition  of  series  windings  to  give  still 
better  compounding  of  the  system. 

The  turning  value  is  when 
(100e„  F)'-'-{2B  .  100/?/F  +  (100«/F)2;  CV.=0, 
or  when       a/MeJVm2BRinm'+R^IV^) 

=eoV(^'+2JSF/?/100), 
that  is,  when 

C3=±eol{R^-0  .  02BFi?)  J  =  +  2'15/{1+5B}». 

I'"iir  B  1  0-1,  0,  -0-1  and  -  t»'2  resjicctivcly,  the  turning 
liiiints    are    at    (V'^+SL'J/v  l-H    or    \''F0    or    \  0-5   or    \  0 

±200-(M,  ±245,  ±31G-18  and  .+  <»  respectively. 

In  I'ig.  1-1,  curves  are  shown  for  the  caseB=0,  for  the  wiiole 
range  from  C3——2U)  to  t'3  =  +215.  The  ])nicticul  meaning 
of  negative  values  of  C3  has  already  been  pointeil  out  to  he  that 
('3  has  changed  over  to  tiie  other  side  of  the  system,  and  the 
curves  nil  the  two  sides  of  (he  vertical  axis  are  like  each  other 
in  shape,  i)ut  refer  to  (3  on  one  side  and  Cj  on  the  other  at 
corres])onding  parts  :  a  similar  relation  holds  good  between 
the  curves  for  C^  and  (\,  and  between  the.se  for  other  ])airs  of 
quantities.  A,  for  any  value  of  ('3,  is  the  leeiiiroeal  of  A  for 
•    r'.,  of  the  same  uiimcriciil  value,  as  wmild  be  ex|)eeted  from 

till!  J)ll\'^i'lll   llli'illlitl"  uf   I  lie  cllives. 
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For,  A  for  t'^ 

+BC3+WOeoJV+10ijCsRlV 
and  A  for  ~Cj 

+BC3±^''[(\0QeJVf~-  {2B.  100i?/F+(100/?/F)^}C3^| 
~        '"  -BCs+lOOeoJV-mC^RIV 

and  the  product  of  these  is  unity.  This  is  perfectly  general 
for  any  value  of  B,  as  is  also  the  symniptry  about  the  vertical 
axis. 

W  Cg  for  any  value  of  Cg  is  equal  to  Cg  for  the  same  numerical 
value  of  — C3,  for  Cj  would  then  be  — /Ic3f'3/(1^+Ac3),  and  Cg 
would  be  — C3/(l+.4-c.j) ;  and  theseareecjualif  Accslil+Ars) 
=l/(l+^-C3),  which  is  true  if  l/(l+l/ylc3)=l/(l+^l-C3),  and 
this  is  the  case  since  /l^'3X^-c'3=l. 

R^  Also  Cg  for  any  value  of  C3  is  equal  to  e^  for  the  same  numerical 
value  of  -C'a,  for  e^  i.s  then  equal  to  {CJil-AsMR+^BV jlOO) 
and  e4is  equal  to{  — C3.4-C3/(1  —A-ca)} (/J+2fiF/100),and  these 
are  equal  if  1/(1— ,4c.3)  =  — .4-c-3/(l— ^-i-cj,  which  is  true  if 
l^-4c3=l— l/.<4-c3;  and  this  is,  as  before,  the  case.  C\  and 
Cj  are  clearly  symmetrical  about  the  vertical  axis  if  C5  and  Cg 
are  so.  The  speed  change  multiplier  curve  is  symmetrical  in 
itself  about  the  same  axis,  for  {(\{R+2BV llOO)leo}  {(l-l-.4c3) 
/(1-^S)]  and  -  {C3(fi+2BT7lOO)/Po}{(l+'.4-c3)/(l-A-c.,)} 
are  its  values  for  two  equal  and  opposite  values  of  C^.     These 
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aTe  equal,  becanse  if  l/Ar^  be  inseitcd  in  the  second  expression 
instead  of  A-f^  it  becomes 

-  {C,{R+2Bri\C)0)/e,]  {(l+l!Acs)l{l~liAc,)} 
--  {C,(R+2BVimO)/eo}  ;(.4c3+l)/(^r3-l):-  , 

which  is  the  same  as  the  first  expression. 

This  general  symmetry  of  corresponding  variables  is  a 
mathematical  representation  of  the  fact  that  the  balancer 
con.sists  of  two  identical  machines,  and  is.  tlieretore,  sym- 
metrically reversible  in  regard  to  its  function  in  the 
system. 

For  the  present,  the  question  of  actual  speed  change  is  not 
fully  investigated  ;  this  will  be  done  in  the  later  .section  which 
is  concerned  with  the  means  of  producing  the  flux  necessary 
to  make  the  balancer  give  the  specified  com])ounding  of  the 
system.     The  quantity  by  which  90/(93+94)  must  be  multi- 


plied in  order  to  give  the  actual  speed  change  is,  however, 
plotted  in  Fig.  11,  as  it  has  a  perfectly  definite  value  dependent 
on  C3.  The  complete  set  of  values  from  which  these  curves 
have  been  plotted  is  of  no  special  interest,  and  is,  therefore, 
not  given  in  full,  but  a  few  typical  points  may  be  tabulated, 
say  the  four  which  correspond  to  C3=+200.  All  the  values 
are  worked  out  from  expressions  already  given,  and  evidences 
of  symmetry  are  obvious  in  the  various  columns  containing 
corresponding  pairs  of  values. 

All  other  values  are  calculated  on  exactly  similar  lines.  As 
R  has  been  chosen  1  ohm,  the  curves  for  E.M.F.s  and  currents 
coincide  in  some  cases,  but  they  are  clearly  lettered  in  Fig.  14, 
so  that  the  course  of  each  can  be  followed.  Starting  with 
''3=''4=''o  and,  increasing  C3  in  the  positive  direction,  ("3  in- 
creases and  64  diminishes.  Very  soon  fg  is  >  V,  and  the  loaded 
side  generates  current.  This  happens  when  C\  falls  below  the 
zero  line.  Whenever  the  E.M.F.  and  corresponding  total 
current  of  the  armature  arc  on  the  same  side  of  the  zero  line 
in  the  diagram,  the  armature  is  motoring,  and  when  tliey  are 
on  opposite  sides  it  is  generating.  The  difference  between 
C2  and  C'j  or  Cj  and  f'5  is  put  down  as  .5  amperes  throughout, 
on  the  assumption  that  C  is  constant,  although,  as  has  already 
been  said,  this  cannot  be  true  under  all  circumstances.  But 
for  the  working  part  of  the  diagram,  which  is  probably  under 
100  amperes  each  side  of  zero,  the  error  is  small,  and  in  any 
case  the  curves  are  qualitatively  correct  throughout.  At  the 
turning  point,  when  ^3=245,  e^  is  again  ecpial  to  Cq,  and  C5  is 
zero  ;  e^  is  zero,  and  t'g  is  24.5  ;  the  torques  due  to  C,  and  Og 
are,  therefore,  still  balanced  ;  Cj  is  5  and  C„  is  250.  Both 
machines  are  motoring  to  the  extent  of  the  hypothetical,  and 
in  this  case  fictitious,  .5  amperes  and  the  remaining  245  amperes 
of  Cj  are  simply  being  carried  round  in  zero  field.  After  that, 
^4  is  reversed,  and  C'5  becomes  a  generating  current,  flowing  in 
the  same  direction  as  before,  while  C5  is  reversed,  and,  with  the 
unchanged  direction  of  e^,  becomes  a  motoring  current  ;  the 
torques  are  still  balanced  as  before.  All  quantities  in  the  first 
stage  are  marked  with  one  dash,  e'3,  C'5,  and  so  on  ;  in  the 
second  stage,  from  245  back  to  zero,  they  have  two  dashes. 
The  sections  with  three  and  four  dashes  represent  negative 
values  of  C3,  and  exactly  the  same  process  is  gone  through,  so 
that  it  need  not  be  further  described.  It  must  be  clearly 
understood  that  this  curve  does  not  represent  necessarily  what 
goes  on  in  practice  on  heavy  overloads  in  a  balancer  wound 
tor  level  compounding  on  ordinary  loads  ;  it  merely  shows  what 
values  of  A  must  be  produced  in  order  to  keep  B=0,  and  how 
the  other  dependent  variables  alter  in  consequence.  When 
C3  is  zero,  C'g  and  C"g  are  each  245  and  C'\  and  Co  are  each 
250.  This  means  that  the  armatures  are  acting  merely  as 
dead  resistances ,  as  500  volts  T;\iill  j  ust  send  250  amperes  through 
the  2  ohms  of  the  armatures  in  series.  This  is  an  impossible 
practical  condition,  as  the  armatures  would  burn  up,  but  it 
shows  how  the  curve  covers  the  whole  cycle  of  changes  that 
can  possibly  be  thought  of  as  going  on.  The  practical  range 
of  the  set  is  probably  about  one-third  of  the  region  marked 
with  single  dashes  on  the  positive  side,  and  the  same  amount 
of  the  region  with  four  dashes  on  the  negative  side. 

(To  be  contimi'^d.) 
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+152    -48 

-43 

+  98 
+298 
+  157 

+  157 
+298 
+08 
-43 

250          .  260 
250             250 
250       ,      250 
250             250 

1-575 
0-425 
0-425 
1.575 

Utilisation  oi  Water  Power  in  Russia.— It  appears  that 
tlie  Russian  Ministry  of  Cominunicntions  has  prepared  a  bill 
to  empower  the  Government  to  declare  any  waterfall 
or  area  of  water  suitable  for  the  production 
of  water-power  as  being  of  national  im- 
portance, and  to  take  possession  ther(>of. 
According  to  the  "  Board  of  Trade  Journal," 
Eussian  law  has  not  hitherto  had  any 
bearing  on  the  utilisation  of  w.ater- 
power  on  a  large  scale,  and  the  i.ssnc 
of  certificates  for  its  use  has  depended 
mainly  on  the  consent  of  private  owners. 


556 


THE  ELECTRICIAN,  FEBRUARY  2,  1917. 


CORRESPONDENCE. 


A  DECIJLiL  MONEY  SYSTEAI. 

TO   THE   EDITORS    OF  THE   ELECTRICIAN. 

For  the  reason  tliat  every  citizen  is  directly  interested  in 
the  monetary  system  of  his  country,  I  should  like  to  conclude 
my  contributions  to  The  Electrician  on  the  above  subject 
by  an  exposure  of  the  proposed  florin  system.  Theoretically 
correct  and  superficially  right,  yet  creating  difficulties  where 
none  exist,  it  may,  unless  promptly  disowned,  deal  the  move- 
ment for  the  decimalisation  of  our  currency  such  a  stunning 
blow  as  to  paralyse  it  for  a  century. 

There  is  a  great  gulf  between  the  question  of  the  adoption 
of  a  decimal  coinage  and  that  of  the  introduction  of  the  metric 
sj'stem.  In  a  change  of  currencj'  there  can  be  no  moderation. 
The  change  must  be  drastic  and  obligatory,  and  take  effect  on 
a  stated  day.  A  change  in  our  systems  of  weights  and  measures 
might  be  partial,  optional  or  compulsory,  as  those  directly 
interested  might  advise.  Thus  the  more  important  question 
is  undoubtedly  that  of  the  coinage.  Should  a  change  be  made 
that  failed  to  gain  impetus  quickly,  return  would  have  to  be 
made  to  the  old  order.  A  greater  blow  to  conmierce  it  would 
be  difficult  to  conceive.     This  is  the  age  of  electricity. 

Among  the  many  platitudes  with  which  the  advocates  of 
the  florin  introduce  their  proposal  there  is  nc>ue  more  artless 
than  the  statement  that  ""  our  (italics  mine)  florin  is  the  10th 
part  of  a  sovereign."'  But  the  10th  part  of  a  sovereign  is  two 
shillings,  not  a  florin.  A  distinction  with  a  difference  so 
potential  that  to  disregard  it  would  bring  about  so  many  mis- 
understandings as  to  congest  the  Courts  of  Justice  for  a  con- 
siderable time.  It  is  recorded  of  the  British  that  they  call 
a  spade  a  spade,  and  one  certainly  cannot  imagine  a  Briton 
accidentally  calling  a  two  shilling  piece  a  florin.  Is  it  possible 
that  he  could  do  so  with  aforethought  ?  Examine  the  question  ' 
in  the  light  of  history  and  world-wide  experience. 

As  a  measure  of  value  our  present  shilling  is  over  400  years 
old.  Just  think  of  it.  The  sovereign  has  not  yet  reached  its 
centenary,  while  the  two  shilling  piece,  given  the  meaningless 
and  consequently  unpopular  name  of  a  florin,  did  not  appear 
until  18i9.  Thus  history  teaches  us  two  important  lacts. 
First,  that  both  the  sovereign  and  the  florin  are  merely  mul- 
tiples oi  the  shilling  ;  and  .secimcUy  that  the  shilling  has  always 
been  the  unit  of  our  present  system.  Its  very  centre  and 
pivot.  Thus,  £.  s.  d.  We  know  from  experience  that  it  is 
so  regarded  throughout  the  civilised  world.  We  cannot 
depc»e  it  if  we  would.  Withdraw  it  and  the  florin  would  still 
remain  tlie  two  shiilins!  piece,  not  only  at  home,  but  also 
abroad.  Jn  desperation  withdraw  the  sovereign  alsc,  and 
still  the  shilling  would  be  with  us  in  spirit  for  several  genera- 
tions at  least.  High  Finance  Jnay  unsettle  the  mind  of  a 
business  man,  but  it  cannot  rob  him  oj his  subconscious  memory. 
It  may  lead  him  to  consult  a  stockbroker  and  an  actuary  to 
determine  the  simple  question  of  depreciation,  for  to  high 
finance  siniplicity  is  anathema  ;  but  it  can  never  make  him 
say  two  florins  .00  for  five  ■'  bob." 

I'icture  a  8y8t<;m  of  coinagi;  in  operation  in  which  the  ui'it 
or  principul  coin  wa.s  referred  to  in  multiples  of  one  of  its 
uiixiliaries.  That  is  to  say,  the  number  two  spoken  to  indicate 
the  numLer  one,  yet  hucIi "is  the  florin  proposal.  How  would  it 
be  poHsil  k;  under  sucii  a  system  tf.  dr-al  (|iiickly  '(  ()1>\  i„usly 
it  would  be  iinpossil  |c.  Even  (.rdinury  t runsuctions  would  1  e 
didicult.  One  wouhl  ne\er  be  sure  of  the  term  used.  The 
whole  businesH  world  would  he  jumpy  and  ner\'ou8.  Foreign 
dcnhni;  w.,\il(|  8,„,n  becme  so  difhcult  as  to  cease  entirely. 
Thill  11  till-  clieimul  im.Hpcct  placed  btilore  the  people  of  this 
nation  in  i.rder  to  plucute  the  unreasoned  o|i|M,Hilioii  of  the 
hiKlHT  miitlifiiiulicH  to  the  deHired  reform  of  our  cuncn<v. 

To  continue  the  expoojre  of  hucIi  u  crude  pro))o,sul  uh  the 
florin  mh.iiie  of  deiimidM  would  i.ppcur  like  unto  killing  a 
«purr..w  with  ii  trenc  h  m..rtiir.  But  owing  to  Die  Hubthty  of 
tlie  wheme,  and  the  s.rioiiH  po.sitimi  it  Iiuh  created  by  giving 
riw    to    the    aHMiimptioii    I  l.iit   fiiiidMiiii'iital    dillh  wlti'rH    vx\M 


We  are  told  that  by  the  florin  scheme  the  expression  of 
sterling  in  florins  and"  cents  can  be  done  at  sight.  Test  it 
for  j'ourself  and  prove  the  statement.  Take  the  Stock  Ex- 
change official  list  and  a  big  stores  price  list  and  make  the 
conversions  at  sight — if  you  can.  But  who  wants  to  convert 
sterling  into  two-shilling  pieces  when  single  shiUings  are  in 
the  pocket  ?  In  all  seriousness,  no  one  but  a  prosy  acade- 
mician. Suppose  that  you  are  a  skilled  mathematician,  and 
the  conversion  is  truh'  simple,  the  resulting  figures  convey  no 
meaning  to  the  mind  until  they  in  turn  are  converted  into 
shillings,  and  with  the  shilling  in  perpetual  contiguity,  thinking 
in  florins  could  never  be  attained  even  by  the  educated.  But 
there  are  credit  transactions  as  well  as  those  for  ready  money, 
consequently  with  the  florin  system  there  would  be  two 
measures  of  value,  one  for  the  shop  (the  shilling)  and  another 
for  the  counting  house  (the  florin),  one  for  the  teller  and  another 
for  the  ledger  clerk,  one  for  the  bid  at  an  auction  and  another 
to  record  that  bid.     Imagine  the  resultant  confusion. 

Add  to  this  the  further  fact  that  our  military  men  will  be 
returning  from  countries  where  the  principal  gold  coin,  just 
as  here,  divided  by  ID  gives  2,  and  that  the  measure  of  value 
of  the  florin  is  absolutely  at  variance  to  that  to  which  they 
have  by  now  become  accustomed.  Those  of  us  interested  in 
the  reform  of  our  currency  may  well  ask  where  we  are  being  led. 

I  trust  that  I  have  been  sufficiently  explicit  to  effectively 
demonstrate  to  all  unprejudiced  business  men  that  the  florin 
scheme  for  the  decimalisation  of  our  coinage  is  impossible. 
As  herein  shown,  it  is  based  upon  theory  and  devoid  of  imagina- 
tion. It  has  brought  the  question  of  this  great  reform  to  the 
parting  of  the  ways.  To  support  the  florin  scheme  is  to  follow 
the  direct  road  to  disaster,  for  it  must  be  remembered  that  first 
impressions  are  hard  to  eradicate,  and  therefore  there  could  be 
nothing  more  dangerous  than  to  put  forward  a  scheme  abso- 
lutely incomprehensible  to  the  man  in  the  street  for  the  mere 
sake  of  pandering  to  the  vanity  of  the  higher  mathematics. 

London,  Jan.  27.  G.  0.  Parsons. 


TO   THE   EDITORS    OF   THE   ELECTRICIAN. 

•  Your  contributor,  Mr.  John  Johnston,  in  his  "  Plea  for  the 
Pound,"  as  published  in  yi,ur  issue  of  the  26th  inst.,  suggests 
the  possibility  ol  a  decimal  system  of  British  coinage  involving 
the  use  of  four  cash  culumns  instead  of  our  existing  three 
for  £  s.  d. 

This  would  be  a  retrograde  step,  and  it  is  important  we  should 
bear  in  mind  that  one  of  the  advantages  riglitly  claimed  for  a 
decimal  system  of  coinage  is  that  any  amount  of  money  may 
be  expressed  in  two  columns — e.g.,  dollars  and  cents,  francs 
and  centimes,  &c. 

The  adoption  of  our  sovereign  as  the  basis  of  a  British 
decimal  system  would  mean  that  our  smallest  coin — value 
0-2ld.  in  ])rcsent  currency— would  be  expressed  by  three 
figures  after  t  he  decimal,  ])oint,  thusi-OOl  :  whereas,  taking  the 
florin  as  the  basis,  the  same  coin  would  be  exjiressed  by  two 
figures  only,  thus  florin  0-01. 

The  following  table  shows  the  lull  set  (,f  10  cciins  which 
would  suffice  to  place  our  existing  currency  on  a  decimal  basis, 
and  they  could  alternatively  be  expressed  either  in  terms  of 
£  and  mils  or  in  florins  and  cents,  as  shown  in  the  left-hand  and 
right-hand  tables  espectively. 
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it  Would  a]>pear  that  we  must  select  one  or  other  of  the  above 
alternative  methods  of  expressing  cash  values. 

I  should,  however,  prefer  that  Mr.  Johnston,  Mr.  TurnhuU, 
3Ir.  Parsons  and  your  other  contributors  would,  for  the  time 
beinc;,  dismiss  from  their  minds  the  details  incidental  to  the 
placing  of  our  existing  system  on  a  decimal  basis,  and  join 
with  us  in  urging  the  Government  to  adopt  the  decimal  basis, 
leaving  to  them  all  such  questions  as  the  precise  names  and 
values  of  coins  which  such  a  rearrangement  would  involve. 

Manchester,  Jan.  29.  Harry  Allcock. 


PRINCIPLES  INVOLVED  IN  COMPUTING  THE  DEPRE- 
CIATION OF  PLANT. 


SHOULD  REVIEWS  OF  BOOKS  BE  SIGNED  ? 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

I  have  read  with  interest  Prof.  Kapp's  letter  in  your  issue  of 
November  17  last.  Readers  naturally  expect  in  journals  of 
high  reputation  and  recognised  standing  an  unbias.sed  review  of 
a  publication  and  not  mere  platitudes.  On  many  occasions  I 
have  noticed  that  a  book  which  has  been  strongly  and  ad- 
versely criticised  in  The  Electrician  has  been  favourably 
reviewed  in  other  electrical  journals,  both  in  England  and 
America,  the.se  last  reviews,  mostly  unsigned,  being  "  mere 
literary  hack  work."  During  the  last  six  years,  I  have  never 
purchased  any  book  unless  same  has  been  favourably  reviewed 
in  The  Electrician. 

That  "  hack  "  reviews  occasionally  do  appear  even  in  The 
Electrician  will  be  evident  if  I  refer  you  to  your  issue  of 
April  14,  1916.  Take  the  unsigned  review  of  Prof.  Langs- 
dorff's  "  Principles  of  Direct  Current,"  here  the  first  14  lines 
relate  to  the  genesis  of  the  book,  and  the  next  26  lines  are 
copied  liezfefl^JHJ..  frojiL- the  author's  .  preface.  Evidently  a 
review  does  not  mean  a  mere  extract  from  the  author's  preface. 

Mr.  Ashton,  in  his  letter  in  your  issue  of  December  1,  1916, 
mentions  that  the  many  "  Germanisms  "  Prof.  Kapp's  book 
contains  make  it  unsuitable  for  British  students.  I  always 
thought  science  was  international,  and  it  will  be  idle  to  belittle 
the  wonderful  achievements  of  the  Germans  in  electrical  engi- 
neering. Every  one  knows  what  the  science  owes  to  men  like 
Kapp,  Steinmetz  and  Arnold,  to  name  only  a  few. 

If  Prof.  Kapp's  books  are  to  be  banned  simply  because  a  few 
symbols  bear  German  origins,  or  are  puzzling  to  British  stu- 
dents, what  about  Steinmetz's  classical  writings,  where  new 
symbols,  new  methods  of  analysis  and  even  new  conceptions 
are  introduced  ?  Take,  for  instance,  Steinmetz's  definition  of 
current,  voltage,  inductance  and  capacity,  as  given  in  Fig.  5 
of  his  "  Transient  Electric  Phenomena."  Is  this  book  to  be 
similarly  banned  because  such  conceptions  are  entirely  foreign 
to  ordinary  British  teachers  'i 

Cossipore,  Calcutta,  Jan.  3.  H.  M.  Mitra. 


DUPLEXING  THE  SQUIER  SYSTEM  OF  TELEGRAPHY. 
to  the  editors  of  the  electrician. 

I  am  quite  at  a  loss  to  understand  Mr.  Colien's  reply  in  your 
issue  of  January  19th  to  my  letter  to  you  of  November  17th. 

If  I  had,  as  Mr.  Cohen  suggests,  merely  drawn  attention  to 
Stone's  well-known  use  of  the  LC  loop  in  wireless  as  an  antici- 
pation of  the  "  new  "  methods  of  duplexing,  then  the  whole  of 
Mr.  Cohen's  letter  has  point. 

As,  however,  I  pointed  out  that  Stone  advocated  this  same 
loop  circuit  for  preventing  outgoing  signals  affecting  receivers 
on  an  alternating  current  system  of  land  line  telegraphy  as 
early  as  1912,  it  is  difficult  for  me  to  see  where  the  new  depar- 
ture claimed  by  Mr.  Cohen  is  to  be  found. 

To  sum  up:  in  alternating  current  line  telegraphy,  two- 
way  (duplex),  four  way  {c(uadruplex),  &c.,  &c.,  the  use  of 
resonant  loop  circuit:<  in  series  with  the  receivers  to  exclude  the 
transmitting  frequoncirs  and,  also,  the  use  of  the  same  type 
loop  circuits  in  the  transmitters  to  prevent  the  latter  wasting 
their  energies  in  each  other's  circuits  is  due  to  .lohn  Stone,  and 
is  described  in  his  patents  for  alternating  current  line  tele 
graphy  and  his  Franklin  Institute  Paper  to  which  I  referre<l 
in  my  j)r('vious  letter. 

Croydon,  .liiii.  .'1(1,  U.  II    11  uirihov. 


The  following  is  an  account  of  the  discussion  on  Messrs.  Gill 
and  Cook's  Paper  on  this  subject  before  the  Birmingham  Local 
Section  of  the  Institution  of  Electrical  Engineers.  The 
abstract  of  the  Paper  was  concluded  in  our  last  issue. 

Mr.  Henry  M.  S.wers  saiil  that  some  people  might  thmk  it  a  liUlo 
strange  that  the  authors  had  put  together  the  return  on  capital  and 
provision  for  depreciation.  This  was,  however,  a  correct  view.  The 
plant  from  the  accountant's  standpoint  was  a  debtor  to  the  proprietor 
or  contributor  under  two  liead.s.  The  first  was  that  of  return  on  capital — 
I.e.,  profits,  whether  dividends  or  interest;  the  second  was  that  of 
return  of  capital  in  such  measure  as  to  maintain  the  value  of  the  imder- 
taking  by  adequate  renewal,  or  reduction  of  capital  liability.  There 
was  some  difficulty  in  calculating  the  economic  life  of  plant.  The 
sinking  fund  method  of  accumulating  renewals  and  improvements  funds, 
as  advocated  by  the  authors,  was  undoubtedly  the  sound  and  equitable 
one,  and  was  the  one  which  he  had  always  adopted  in  calculations. 
With  rjferencs  to  the  distinction  between  maintenance  and  renewals, 
there  seemed  to  b?  no  dividing  Ime  in  principle.  It  was,  however, 
convenient  as  equalising  charges  in  successive  periods  to  draw  the  line 
at  the  life  corresponding  to  the  accounting  period,  whether  one  year  or 
any  other  period  adopted.  Then  renewals  of  any  portions  of  the  plant 
having  a  life  period  not  exceeding  the  accounting  period  were  charged 
as  maintenance,  while  those  of  longer  life  were  provided  for  from  the 
re  lowal  fund.  This  avoided  anomalous  differences  between  the  periodic 
accounts. 

Mr.  T.  Plummer  said  the  Paper  had  apparently  been  written  to 
show  the  superiority  and  greater  accuracy  of  the  sinking  fund  over  the 
straight  line  method  of  commitmg  the  denreciation  allowance  for  plant, 
and  the  authors  had  made  out  an  exceedingly  strong  case  for  the  em- 
ployment of  sinking  fund  calculations  in  the  preparation  of  ordinary 
commercial  accounts.  Mr.  Gill  had.  however,  mentioned  in  his  intro- 
ductory remarks  that  the  Paper  was  not  intended  to  relate  to  the 
accounts-  prepared  by  municipalities  workiag  on  borrowed  money,  amd 
po5siblv  the  same  applied  to  a  concern  nm  by  the  State,  as  the  telegraph 
and  telephone  systems.  Anyhow,  for  the  puqjose  of  "  considering  the 
fina-icial  results"  of  the  working  by  the  State  of  the  telephone  system 
of  the  countfT.',"'  the  Postmaster-General  appointed  in  1913  a  strong  com- 
mittee of  accounting,  actuarial  and  engineering  experts,  and  in  preparing 
the  statement  of  accounts  for  presentation  to  Parliament  they  assessed 
"  depreciation  on  the  basis  of  the  estimated  effective  life  of  the  plant."" 
The  method  followed  was  on  the  straight  line  basis  of  equal  annual 
instalments  on  an  equated  life  of  plant  of  20  years  (as  estimated  by  the 
Engineer-in-Chief  of  the  Post  Office),  due  regard  being  paid  to  residual 
values.  Nodoubt  this  decision  was  arrived  at,  as  against  the  sinking  fund 
method,  to  conform  with  the  usual  practice  of  annual  accounting  for 
Government  departments,  each  years  votes  being  entirely  independent 
and  to  fit  in  with  the  system  of  Parliamentary  control.  Referring  to  the 
'■Constant  Maintenance  Cost"  section  of  the  Paper,  it  was  not  his 
experience  that  the  maintenance  cost  of  telegraph  and  telephone  plant 
was  constant  throughout  its  life.  In  the  case  of  line  plant,  the  main- 
tenance cost  was  at  a  minimum  for  the  first  few  years,  then,  as  time  went 
on,  aiTOS  required  straightening  and  wedging,  wires  got  slack,  and  had  to 
be  regulated  ;  insulators,  binders,  stays  got  loose  and  had  to  be  tightened 
u)) ;  all  this  having  no  connection  with  mere  renewals  in  the  sense  of 
plant  replacement.  Again,  a  switchboard  multiple  gave  comparatively 
little  trouble  when  new,  but  when  it  approached  the  end  of  its  effectixTi  , 
lite,  the  jacks  got  worn  and  further  troubles  arose  in  the  removal  of  faults 
in  a  large  multiple  field  which  considerably  added  to  the  mainteniince  cost. 
Councillor  E.  C.  K.  Marks  said  the  "authors  had  demonstrated  the 
advantages  of  the  sinking  fund  method  of  providing  for  depreciation  of 
plant.  The  particular  method  adopted  was  not,  however,  of  such  prime 
importance  as  the  reed  for  making  the  provision  adequate.  Engineers, 
like  other  people,  were  in  danger  of  overlooking  the  needs  of  to-morrow 
by  their  anxieties  of  to-day.  If  they  could  keep  the  concern  nmning 
now  they  were  apt  to  pay  ton  little  attent  ion  to  the  avoidance  of  a  funeral 
for  their  successors.  Engineers  wci-e  well  acquainted  with  the  principle 
nf  the  indestnietabilitr'of  energy  and  of  m.atter.  They  could  never 
command  th''  r(.ili.l-ii(' ■  .if  i1i.>m-'»1m.  Iin:pir.'.l  tli.-ir  undertakings  imless 
thev  reco'jn'-'-'l  ili-'  Hi-urv-  ..f  {\f  mil '^i  i  u.  i:ilii  ht  \  ,>(  capital  and  made 
due  provisi.n  t.ii  «  a^tniii  ;i-m(>.  Ii  wiiMiot  .iIh  a^  ^  I'asy  tocst  iniatc  the 
phvsicallife  of  a  plait.  It  was  always  ilitlionh  t..  rstimate  its  eo<momic 
life,  but  it  was  the  engineer"s  duty  to  doit,  just  as  il  was  Uv  iluty  of  the 
nii-'dical  adviser  of  an  insurance  company  to  estimate  the  lifi'  of  an  appli- 
pant  for  a  lite  insinanc?  or  an  annuity  policy.  When  he  had  done  so  the 
actuaries,  accoimtants  and  the  like  would  soon  fix  up  the  annualpremium 
required.  That  was  not  the  doctors  job.  Neither  was  it  the  engineer's 
job  to  settle  just  how  the  money  set  aside  to  maintain  capital  intact  was 
'to  be  dealt  with.     He  had  quite  enoui;h  todo  to  keep  his  own  end  up. 

Mr.  K.  .1.  Mon^'UTT  said  in  tlie  section  headed  ■■  Constant  Maintenance 
("■ost '"  it  was  stated  that  the  renewal  of  each  i)art,  as  it  was  rfi|nired  in 
turn,  was  provided  for  by  the  fund  established  on  the  basis  of  the  equated 
physical  life.  It  was.  tlierefore,  clear  that  an  equated  life,  annnged  for 
alith"  |)lant,  provided  nionev  for  the  renewal  of  eveiy  l)art.  He  would  be 
Ula'd  to  know  whetlr-r  the  aiith.n-s  pmiHised  that  a  phvsical  life  .should  bo 
TiNcd  for  ever\'  eoniponeni  part  of  an  individual  niaehine,  and  that  from, 
t  hesc  seiKirale  phvseiallives  an  equaled  life  f<u-  the  whole  niaehine  shouhl 
)»■  arilNed  111  in  order  to  calculate  the  renewals  fund.     It  apjieared  to 
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bim  that  a  much  simplur  aud  more  satisfactoiy  arrangcmcut  would  bo 
that  the  renewal  of  all  parts  such  as  brushes,  bearings,  &c.,  which  wore 
out  in  a  relatively  short  jieriod,  should  be  charged  to  maintenance.  It 
would  be  a  eomparati\-ely  easy  matter  toestimate  the  annual  cost  of  such 
renewals  and  add  this  amoimt  to  the  ordinary  maintenance  cost. 

Dr.  C'.  C  G.vRRARD  said  this  Pajjer  brought  liome  the  necessity-  in 
modem  times  of  accurate  cost-keeping.  It  was  rather  surprisin"  to  iind. 
even  among  business  men,  a  very  vague  idea  as  to  what  an  engineering 
or  manufacturing  cost  was.  It  was  very  often  confomided  with  an 
estimate  and  was  regarded  as  a  variable  quantity  which  could  he  altered 
at  will  depending  upon  the  method  of  calculation  used.  This  view  was, 
however,  entirely  wrong.  The  cost  which  had  been  incurred  in  making 
a  certain  article  or  in  earrjing  nut  a  certain  operation  was  a  fixed  anil 
unalterable  amount..  The  cost  which  would  be  incurred  in  repeating 
the  work  might  well  l)e  different :  once  a  job.  however,  was  completed 
its  cost  for  that  occasion  was  fixed.  It  might  be  difficult  to  find  out  what 
the  actual  cost  was.  but  the  value  although  imknown  was  essentially  a 
fixed  quantity.  All  proi>er  systems  of  keeping  costs  aimed  at  arriving 
as  nearly  as  possible  at  the  correct  figure.  This  question  of  cost-keeping 
was  as  important  in  a  manufacturing  works  as  it  was  in  an  electric  supply 
station  or  telephone  system.  A  works  which  had  not  a  proper  cost- 
keeping  system  as  a  basis  for  its  official  accounts  was  in  the  same  position 
as  that  of  a  n-tail  shop-kecjier  who  did  not  know  what  he  had  given  for 
his  stock. 


ANNUAL  REPORT  OF  THE  B.E.A.M.A. 


The  annual  report  ol  the  Council  of  the  Briti.sh  Ehctrical  and 
Allied  Manufacturers'  As.sociation  for  the  year  1916  has  been  issued. 

The  report  states  that  the  year  which  has  just  closed  finds  members 
more  seriously  engaged  in  the  business  of  war  than  was  considered  prob- 
able in  January,  Ifll'i ;  but  the  Empire  is  undoubtedly  more  confident 
of  the  final  result  and  more  determined  than  ever  to  see  it  through  in  a 
way  that  will  secure  proper  safeguards  for  our  eivili.sation  and  industrial 
future.  The  electrical  and  allied  industries  yield  place  to  none  in  sup- 
porting that  determination,  and  will  continue  to  place  their  lx>st  service 
at  the  disposal  of  the^authorities. 

Export  Trade. — A  present  anxiety  is  in  regard  to  our  export  trade,  the 
development  of  which  has  Ix'en  considerably  hampered  by  abnormal 
manufacturing  conditions  created  by  the  necessities  of  war.  Prac- 
tically all  the  works  of  memlicrs  are  "  controlled."  and  it  has  not  been 
p^jssible  to  supply  the  demands  of  established  overseas  trade  connections, 
a  considerable  volume  of  trade  in  our  Overseas  Dominions  as  well  as  in 
neutral  markets  being  diverted  into  the  hands  of  American,  Japanese  and 
other  competing  manufacturers.  It  is  believed  this  lost  ground  will  be 
Hpeedily  regained  when  British  manufacturers  are  again  in  a  position  to 
re-enter  it  and  the  Empire's  purchasers  realise  what  hcmie  producers  have 
sacrificed  in  the  common  cause.  Meanwhile,  the  Overseas  Committees 
(appointed  by  the  Council)  in  India,  South  Africa  and  Au.stralia  con- 
tinue to  use  every  endeavour  to  foster  in  their  respective  territories 
those  co-operative  principles  which  have  been  beneficial  at  home.  'J'he 
.Australia  Overseas  ( 'ommittee  has  been  successful  not  only  in  drawing  up 
general  conditions  of  contract  for  electrical  and  engineering  work,  but  in 
obtaining  for  them  the  official  approval  of  the  Electrical  Association  of 
Australia.  Ah  that  association  comprise.^  in  its  membership  many  of 
the  important  buying  engineers  in  the  Commonwealth,  including  the 
engineers  of  Government  departments  and  municipaltics,  there  is  little 
doubt  that  the  conditions  will  in  time  become  the  recognised  standard 
for  all  public  contracts.  They  have  already  been  adopted  by  several 
important  public  birflies.  Progress  is  being  made  in  the  same  direction 
in  India  and  South  .Africa.  An  energetic  Overseas  Committee,  recently 
formed  in  Buenos  Ayres,  keeps  in  touch  with  representatives  in  Kio  dc 
Janeiro  (Bra/.il),  where,  it  is  hoped,  a  separate  committee  may  soon  bo 
(ormeel.  .\  Hmall  committee  has  also  just  been  formeel  in  Moscow,  from 
which  usiful  work  is  anticii>ated.  The  ex|HMienc<'  gained  with  the 
OverwaB  CommllleeB  has  shown  the  desirability  of  broadening  the  basis 
of  their  conslitulion,  and  steps  an-  being  taken  to  enlarge  their  scope 
and  to  make  it  ]K>i<sible  to  establish  commilteeH  in  r)lher  ecuintries.  In 
addition  to  thi>  woik  of  the  Overseas  CommittceH.  useful  reports  have 
txM-n  re-ceived  (nnd  circulated  to  members)  from  correspondents  in  Rio 
de  Janeiro  (Brazil).  Kemario  (.Argentina),  China,  France,  various  parts  of 
Anntrntia  and  S«iuth  .Africa,  Ac. 

The  Council  has  ileciiled  to  publish  special  editions  of  the  "  Journal  " 
in  the  Ku«"ian,  S[miiish  and  l'f>rluguese  languages,  provided  adequate 
«dverti»ing»up|x.rt  i»reii-i\fd  from  members. 

Eipurl  Jtnlrt.  The  Council  has  issued  in  handy  fr>rm  a  set  of  British 
export  stBiitlnrdisntion  riihs  for  electrical  maehinerv  and  triiiiHfe)rmer» 
(excluding  traction  motois).  The  text  of  these  lias  been  settled  as  far  as 
peM'ible  in  r.r cor«laiice  with  prcM-nt  international  standnrels  and  after 
ngrecmcril  with  the  fu'clions  of  the  association  mainly  interested.  It  is 
l«-lievrd  Ihni  Ih-M'  rules  will,  if  energetically  circulated,  tend  to  displace 
\hiiv  issiieil  by  either  couiitries  for  uie' abroad.  Translations  into 
Krench,  .SpBni«h,  Italian,  Jt.i-"inn  and  I'ortiigueM.  will  shortly  lie  ovail- 
able. 

The  nuocialion  in  (requfntly  npproaihed  by  various  Covemment 
«|ep«rtmrnl>i  for  ifilorniiHi..ii  ,\!<  mix  re  of  (he  ■(■ouiicil  have  discussed 
with  the  Foreign  Trnile  de|M,rii,ii  ot  mailers  surrounding  overwas  trade, 
and  the  latter  department  from  lime  to  time  liirnislio  iid\<iii<i'  indirma 
lion  of  wi-  to  memUTH  which  iodiiiv  eireiilalid. 


Ti-aie  l',op%i:iiila. — Under  direction  of  the  Association's  Trade  Com- 
mittee, formed  at  the  end  of  I9I5,  propigvnda  work  was  undertaken 
with  tho  object  of  impressing  on  public  opinion  at  home  the  indispensa- 
bility  of  a  powerful  and  prosperous  engineering  industry,  both  in  war 
and  pence.  Although  at  the  beginning  of  this  campaign  an  enormous 
production  of  munitions  was  the  most  conspicuous  industrial  feature 
throughout  the  country,  it  was  not  at  that  time  yet  realised  how  much  the 
future  safety  and  economic  progress  of  the  "nation  and  the  Empire 
depend  on  the  magnitude  and  variety,  the  efficient  organisation  and  the 
technical  advancement  of  British  engineering.  On  behalf  of  the  com- 
mittee, Mr.  T.  C.  Elder  delivered  lectiurcs  before  large  audiences  in  Bir- 
mingham, Manchester,  Glasgow,  Newcastle,  Liverpool  and  Nottingham, 
and  organised  a  successful  meeting  at  the  Mansion  House  on  Sept.  2I>, 
At  the  same  time  a  large  number  of  pictorial  leaflets  and  reprinted 
reports  of  the  meetings  has  been  distributed,  the  total  publicity  effect  of 
which  cannot  be  precisely  estimated.  The  committee  has,"  however, 
reason  to  believe  that  the  mission  thus  undertaken  by  the  electrical  and 
allied  industries  has  been  warmly  approved  bv  other  branches  of  engi- 
neering. 

Electrical  Industry  after  the.  War. — The  Council  appointed  certain  of  its 
members  to  appear  and  give  evidence  before  the  committee  appointed  by 
the  Board  of  Traelc  "  to  consider  the  position  of  the  electrical  tr  ade 
after  the  war,  with  special  relation  to  international  competition."  Evi- 
dence was  given  on  the  folUowing  subjects  :  (I)  Restrictions  e>f  imports 
by  a  scientifically  devised  tariff  ;  (2)  the  spending  of  public  money, 
raised  on  the  secm-ity  of  rates  and  taxes,  in  the  interests  of  British 
industry  ;  (3)  railway  and  shipping  handicaps  on  British  industry  ; 
(4)  the  need  for  a  ministry  of  commerce  and  industry  :  (o)  education  in 
its  relation  to  industry  ;"  (0)  the  need  for  standard"isation  and  the  co- 
operation of  Government  departments  with  British  manufacturers  in 
this  connection  ;  (7)  the  abolition  of  legislative  handicaps  on  the  elec- 
trical and  allied  industries  ;  (8)  the  need  for  the  co-operation  of  finance 
and  industry  ;  and  (9)  amendments  in  the  laws  relating  to  patents, 
trade  marks,  &c.  It  is  understood  that  those  specific  recommendations 
to  which  the  Association  attach  the  greatest  importance  are  likely  to  lie 
adopted  by  the  committee  and  warmly  eommendeel  to  the  Government. 

Import  Restrictions. — As  members  are  aware,  the  shortage  of  ships  has 
necessitated  the  prohibition  of  many  imports,  anel  the  prohibiting 
regulations  fell  heavily  for  a  time  on  the  electrical  industry  among  otheis. 
Representations  maele  by  the  Council  to  the  proper  department,  showing 
that  the  import  of  certain  insulating  materials  was  an  urgent,  if  tem- 
porary, necessity,  resulted  in  the  Association  being  granteel  a  licence  to 
import,  for  the  benefit  of  the  industry  at  large  those  matcri?.ls  for  which 
there  was  urgent  need. 

Scholarships,  <C-c. — The  turbine  section  of  the  Association  has  resolved 
to  establish,  at  various  university  industrial  centres  throughout  the 
kingdom,  scholarships  for  the  promotion  of  the  practical  study  of  steam 
problems  especially  as  related  to  turbine  work.  Similar  endowments  of 
scholarship  in  other  branches  of  industry  are  now,  or  will  shortly  be, 
under  consieleration.  The  .Association's  tieneral  Committee  for  Research, 
created  at  the  invitation  of  the  Privy  Council  Advisory  Ommittee,  has 
establisheel  working  sub-committees  to  deal  with  the  improvement  of 
insulating  materials,  the  corrosion  of  condenser  tubes,  special  water- 
proof insulation  for  machines,  magnet  steel,  problems  of  switching  anel 
arcing,  turbine  blading  ;  and  certain  applications  for  grants-in-aid  of 
research,  have  already  been  lodged,  while  others  are  in  prepcration. 
Meanwhile  the  preliminary  investigations,  aimed  at  ascertaining  the  most 
urgent  subject  matters  for  furthe*r  work,  arc  Ijeing  conducted.  It  was 
hoped  that  certain  rercarches  could  have  been  conducteel  jointly  with  tlie 
Institution  of  Electrical  Engineers,  but  this  has  not  so  far  been  found 
practicable. 

Standards. — The  Association  is  reprcsentid  on  tlie  Britisli  National 
Committee  of  the  International  Electrotechnical  Commi.'ision.and  on  the 
Ent'ini  erin'_'  Standards'  Committee  on  its  Sectional  Electrical  Committee 
aii'i  It-  ill  r  Mimittces  ami  panels  established  under  the  following  titles  : 
Si.ni'l  mil-  Ml, ill,  rules  for  electrical  machinery,  prime  movers  for  elcc- 
till  a!  pi, ml .  electrical  symbols, electrical  accessories,  heating  and  cooking 
apparatus,  motor  starters,  ammeters  and  voltmeters,  electricity  meters, 
plugs,  switches,  fuses  and  lampholders.  The  Association  is  also  repre- 
■senteel  on  the  committees  of  the  Institution  of  Electrical  Engineers 
ilealing  with  wiring  rules  and  with  marine  (other  than  .Ailmiralty)  work, 
and  on  the  Electric  Vehicle  Committee.  The  Standardisation  Com- 
mittee continues  its  co-operation  with  the  Engineering  Standaiels'  Com- 
mittee in  the  preparation  anel  revision  of  the  new  British  Standarelisation 
Rules,  and  has  prepared  detailcel  rccomnu'nelations  for  the  revision  of 
the  Engineering  Stamlnids'  Committee's  Rejxirt  No.  72.  The  report 
gives  some  particulars  of  either  work  done  by  the  committee,  and  this 
includes  the  following  subjects  :  Motor  starters,  under  which  a  specifica- 
tion hns  been  pre'pnriil  to  serve  as  the  ba.sis  for  the  E.S.C.  rules  now  in 
preparation  ;  transforiiieis  for  meteis  and  instruments,  under  which  a 
spi'cification  has  licen  prepaidl  for  incorporation  in  the  revi.'cd  ESC. 
s|iccification  for  mcte.rs  and  instruments:  graphical  symbols,  iiixlcr 
which  the  ri'commendatioiiH  made  have  been  very  fully  ailojitiel  in  thi' 
new  E.S.C.  draft  rules  ;  switchgear  symbols,  uneUr  which  thi'  section  of 
the  Associatiem's  rules  dealing  with  this  subject  has  been  levi^i  d  and  con- 
siderably enlarged  ;  marine  generating  .sets,  under  which  a  joint  lom- 
luitlee  has  been  established  to  deal  with  the  standaitlisation  of  electric 
generating  sets  for  murine  (mrposcs  ;  unimeters  and  voltmetcis.  being  a 
revision  of  E.S.C.  I{e|X)rl  •111,  which  is  now  well  in  progress  (the  recom 
niendalions  from  this  Association  nnciving  full  consi(Kralion)  in  the 
leviHcd  ilriift  of  which  the  proposed  specifiniljon  for  IriiUHformers  for 
iiM'  Willi  llnse  instrunii'nls  is  being  iinl.udicd  :  ilci^lriiily  iiiclirs  (E.S.C. 
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37).  mulcr  which  rccominMidations  have  bcpii  made  to  the  E.S.C.  covorin 
a  pmposifl  revision  of  (liis  spi'cification  ;  acftssorics,  under  which 
rccuiiniiciidal  inns  arc  bciiip;  prcpand  for  Uic  assistance  of  the  K.S.C.  in 
tlic  stanilardisation  of  huiip-six  kcts  and  otiicr  details;  I.E.E.  wiring 
rules,  under  wliich  reeoiumendations  luive  been  transmitted  to  tho 
Institution  regarding  de,sirable  amendments  in  the  present  (seventh) 
edition  of  the  wiring  rules.  Tlio  Clouncil  adopted  Engineering  Stand- 
ard's t 'ommittee's  Specification  No.  74.  being  a  specification  of  a  standard 
electric-vehicle  charging  plug,  ])rcpired  by  the  Electric  ^'ehiclo  Com- 
mittee. 

Conditions  of  SnJe  and  Contract — The  Council,  by  an  issue  (Feb.  1, 
191('))  entitled  "  Instructions  to  Members  for  the  Use  of  Conditions  of 
S'lle  and  Contract,"  amended  and  consolidate<l  all  previo\is  instructions 
on  this  subject.  I,ittle  opposition  to  the  Association's  conditions  has 
l)epn  encountered  during  the  j-ear,  thus  bearing  added  testimony  to 
their  reasonableness.  Fifty-six  different  purchasers  raised  questions 
which  were  amicably  settled  with  the  assistance  of  the  industrial  solicitor. 
Of  these,  4(>  came  from  municipal  and  10  from  industrial  purchasers. 
Many  were  merely  repetitions  of  a  question  previously  settled  witli  tho 
same  purchaser. 

Trade  During  the  War. — The  Council  successfully  protested  against 
circular  instructions  issued  by  the  Mines  Department  to  their  inspectors, 
stating  that  where  British  firms  had  ditheulty  (owing  to  "  control  ")  in 
supplying  machinery,  such  machinery  could  be  obtained  from  America. 

Excess  Pro/its. — The  Council  appointed  witnesses  to  prepare  a  case  for 
submission  to  the  Commi,ssioners  of  Inland  Revenue  in  favour  of  increas- 
ing the  .standard  percentage  of  profits  under  the  Finance  Act  (No.  2), 
!!)15.  As  a  result  of  the  Council's  efforts  the  standard  percentage  was 
raised  by  1  percent. 

Loans  for  Storage  Batteriei. — During  the  year  the  Council,  at  the  request 
of  the  accumulator  .section,  was  successful  in  obtaining  from  the  L.(J. 
Board,  extensions  of  the  loan  periods  for  storage  batteries  from  seven  to 
10  years,  and  five  to  seven  years,  in  certain  cases  respectively.  The 
same  section  was  similarly  successful  in  obtaining  a  desired  revision  of 
the  battery  specification  issued  by  the  War  Office. 

Legislation,  d;c. — The  Incorporated  Association  of  Electric  Power 
Companies  has  invited  the  co-operation  of  the  Association  in  drafting  ,i 
new  electric  lighting  bill. 

The  growth  and  progress  during  the  year  of  various  bodies  formed  to 
foster  British  and  Empire  industry  has  If  m  initi  .1  with  much  interest  and 
sympathy.  The  British  Empire  pndiK.r.  i  ii^::inisation,  whose  efforts 
extend  into  many  Overseas  Dominion,-.  Ija  .  aln  m.Iv  received  the  Councils 
support.  Another,  the  Federation  of  British  Industries,  formed  pri- 
marily to  wateh  over  the  industrial  interests  of  this  country,  has  the 
ttouncil's  cordial  sympathy.  The  grovrth  of  the  Association  has  rendered 
advisable  the  creation  of  some  co-ordinating  body  composed  of  members 
closely  connected  with  the  work  of  the  sections,  and  the  Council  wel- 
comes the  proposed  establishment  of  a  sectional  committee  or  board 
composed  of  such  members  and  reporting  to  the  Council.  It  is  hoped  by 
this  means  to  concentrate  efforts  in  matters  common  to  all  sections. 

Cross-tendering  Agreements. — The  system  of  tendering  embodied  in  the 
agreements  known  as  cross-tendering  .tjh  ■  nn  ni-. .  niit.inies  to  lir.d  favour 
among  members,  but  has  not  been  i\l  ciMlr.!  .Iuihil:  the  year.  The 
association  has  in  operation  the  followmi;  >nih  ;it;iciinents  :  (1)  Stieam 
engine  buiUlers  and  dynamo  makers  :  (2)  Diesel  engine  builders  and 
dynamo  makers  ;  (.3)  steam  engine  builders  ;  (4)  turbine  makers  ;  (.5) 
condenser  makers. 

Membership. — The  number  of  members  on  the  register  at  the  end  of  the 
year  (Dec.  ,'!1)  was  144.  Thirty  firms  were  admitted  to  membership 
during  the  year,  ard  one  resigned. 


THE  PROVINCIAL  ELECTRIC  SUPPLY  COMMITTEE  OF 
GREAT  BRITAIN. 

This  Committee  lia.s  been  formed  with  the  principal  object  of 
jtroviding  a  central  and  rc]:ircsent»,ti\  e  body  to  afford  a  ready  means 
of  co-o))eratioii  iit  ])rotecting  and  furthering  the  financial,  com- 
mercial and  legi.slative  intere.'sts  of  provincial  electric  supply  com- 
panies working  under  provisional  orders. 

Tho  Executive  Committee  consists  of  the  following  : — 

H.  B.  R^-nwiek  (chairman)  Bournemouth  &  Poole  Electricity  Supply 
Co.  and  other  provincial  companies. 

Sir  .1.  S.  Harmood  Banner,  Midland  Electric  Corpn.  for  Power  Dis- 
M.P.  ■   tribntion. 

V.  E.  Oripper    Edmundson's  Electricity  Corpn. 

C  W.  Sp?ncer  Hawcs Reading  Electric  Supply  Co.  and  other 

provincial  comjianics. 

J.  Atkinson  Hoskcr County  of  Dorset  Electric  Supply  Co.  and 

other  provincial  companies. 

W.  T.,.  Madgen   British  Electrical  Federation. 

Sir  Henry  C.  Mance Oxford  Electric  Co. 

H.  P.  Sloan    Newcastle-upon-Tyne  Electric  Supply  Co. 

J.  0.  B.  Stone   Electric  Supply  Corpn. 

J.  C.  Wigh',m    Urban  Electric  Supply  Co. 

There  will  also  be  ji  (ieneral  Committee,  on  whieli  each  of  the 
)irovin<'ial  eonipailies  subscribing  will  be  represen'ed  by  one  direelor. 


Tlio  foniMiittce  proposes  to  direct  particular  attention  to  the 
following  matters  : — 

1.  To  organise  and  arrange  for  united  action  in  protecting  common 
interests  as  and.  when  occasion  arises  and  such  united  action  is 
necessary  and  desirable. 

2.  To  aiford  the  readiest  means  for  considering  such  questions  as 
rating,  income  tax,  assessments,  excess  profits  tax,  emergency  and 
other  legislation,  rates  of  supjily,  fiscal  and  other  matters  generally 
affecting  the  companies'  interests. 

3.  To  prepare,  collect  and  distribute  among.st  the  members 
statistics  or  other  information  of  common  intere.st,  and  to  ]n'int  and 
issue  other  liti>rary  matters  for  the  use  of  members  desiring  to  avail 
themselves  of  the  facilities  offered. 

4.  To  afford  facilities  for  intercourse  between  the  directors  of  the 
eomjjanies  represented  on  the  Committee  with  a  view  to  the  con- 
sideration of  any  questions  affecting  the  common  interests. 

5.  To  watch  over  the  interests  of  the  companies  and  take  any 
steps  expedient  with  a  view  to  correcting  misstatements  that  may 
ajjpoar  in  the  jniblic  press. 

6.  To  assist  in  the  compilation  of  official  statistics  and  information 
on  a  uniform  basis  where  such  is  desirable  and  to  the  benefit  of  the 
companies. 

7.  To  appoint  sub-committees  to  deal  witli  any  special  matters 
arising,  and  generally  to  initi.''te.  organise  and  carry  out  any  work 
having  for  its  object  the  protection  or  furtherance  of  the  interests 
of  the  companies. 

We  refer  to  this  new  organisation  ip.  our  Editorial  Xotes. 


LEGAL  INTELLIGENCE. 


Electric  Lighting  Plant  Valuation. 

The  raetable  valuation  of  the  Clones  Electric  I-ighting  Co.  recently 
came,  by  way  of  appeal  from  the  Commi.ssioner  of  Valuation,  before  his 
Honour  .ludge  .Johnston  at  the  Court  of  Quarter  Sessions.     In  giving 
judgment.  Judge  Johnston  said  the  com,pany  was  incorporated  in  1913. 
and  began  supply  on  Aug.  13  of  that  year.     The  capital  was  £2..500,  and 
there  was  an  overdraft  of  some  £1,300.     In  191.5  a  valuation  of  £25  was 
placed  on  the  company's  electric  lighting  station,  and  nothing  on  the 
mains,  poles  and  easements.     This  year  the  valuation  had  been  increased 
to  £100 — namely.  £20  on  the  building  and  £80  on  the  rest  of  the  imder- 
taking.     The  ground  of  appeal  was  '"  that  the  said  vahiation  is  excessive 
and  ought  to  be  reduced."     It  had  been  proved  tliat  there  was  a  very 
considerable  loss  in  the  company's  trading  for  the  j^eriod  ended  Nov.  .30, 
1914  :    but  in  the  following  rear  a  handsome  profit  was  made,  and  it  is 
on  that  profit  that  the  valuation  appealed  from,  is  based.     The  Clones 
und'"rtaking  consisted  for  rating  purjioses  of  the  power  station  and  lands 
on  which  it  stands,  the  mains  and  the  land  which  is  occupied  by  them, 
and  the  posts  and  wires  suspended  therefrom  and  attached  by  bolts  and 
brackets  to  convenient  roofs  and  ehim.neys  ;    but  not  the  meters  and 
fittings  in  the  houses  of  the  company's  custom.ers.     The  first  question 
raised  by  the  appeal  was  whether  the  112  h.p.  gas  engine  and  tho  40  H.p. 
oilengine  should  bo  included  ns  Tin  it  of  the  rateable  hereditament.   Sec.  7 
of  the  Valuation  Act,  ISliO,  '  mviil '-  ih:it  "  in  making  the  valuation  of  any 
mill  or  manufactory,  or  IiuiI^Ihil  ^i'  rn  d  or  used  for  any  such  pm-pose,  the 
Comm.issioner  of  Valuation  sliall  in  each  case  value  tho  water  or  other 
motive  power  ttereof,  but  shall  not  take  into  accoimt  the  value  of  any 
machineiy  therein,  save  only  such  as  shall  be  erected  and  used  for  the 
production  of  motive  powtr."     In  England  a  long  series  of  decisions  had 
established  the  ))roposition  that,  although  machiiiery  may  not  be  part 
of  the  freehold,  "  it  yet  must  be  taken  into  account  to  increase  the  amoimt 
of  the  rate  which  is  e\actfd  from  the  tenant."     That  was  to  say,  machi- 
nery' which  was  on  t!ir  iininifes  for  the  pur))ose  of  making,  and  which  diet 
make  them  fit  and  ino'ici  f.n  the  particular  purjiosc  for  which  they  were 
usetl.  was  regarded  as  part  of  the  freehold  for  rating  puq)oscs.     (Tyno 
Boiler  Works??.  Longbenton  Overseers.)     It  was  probable  that  the  law 
was  the  same  in  Ireland  until  in  1830  it  was  altei'ed  by  statute  (sec.  13 
of  0  &  7  Wm.  I\'..  c.  S4),  which  provided  for  tho  valuation  of  flour,  com. 
Hax  and  other  mills,  enacted  that  the  water-power  of  such  mills  should 
be  valued  also,  but  only  so  far  as  it  might  lie  actually  used,  "  and  that 
such  valuation  shall  not  extend  to  or  include  the  value  of  any  machinery 
contained  within  such  mill."     That  was  followed  bv  similar  provisions 
in  sec.  42  of  9  &  10  Vict.,  e.  110  and  sec.  13  of  tho  Valuation  Act,  1852 ; 
and  in  ISHry  it  was  held  in  M'Master's  case  that,  by  reason  of  those  pro- 
visions,  five  steam  engines,  a  water  wheel  and  certain  twisting  and 
flax-cutting  and  otht  r  machines,  all  fixed  more  or  less  to  the  freehold, 
were  not  rateable.     In  1800  all  those  provisions  were  repealed,  and  .sec.  7 
of  the  Act  of  that  year  iirovided  that  for  tho  future  "  the  water  and 
other  motive  ixnver  "  of  all  mills  .and  manufactories  should  be  valued  with 
tho  buildmgs,  but  that  any  machineiy  therein  should  not  be  taken  into 
accoimt,  save  "such  as  shall  ho  oivcted  and  used  for  the  production  of 
motive  power."     Blackburn,  J.  (in  R<>g.  r.  Lee),  said  that  there  were 
three  classes  of  things  that  a  trading  tenant  might  bring  on  to  his  pre- 
mises ;  Things  moveable,  such  as  office  furniture  ;    things  so  attached 
to  tho  freehold  as  to  become  part  of  it ;  and  things  which,  though  capablo 
of  br  ing  removed,  \\i  re  intended  to  remain  permanently  connected  with 
Ihi-  lllvllli^es.  and  \veix>  isfeiilinl  for  their  xvorkin;;.     The  lii-st  eUsii  was 
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not  rateable  either  in  Kiigland  or  Ireland:  the  second  class  was  rateable 
in  both  places  (that,  he  thought,  was  the  effect  of  the  judgment  of 
Lefroy,  G.  J.,  in  ifilasters  case) ;  the  third  class  was  rateable  in  England 
bnt  not  in  Ireland,  except  in  so  far  as  it  was  machinerr  for  the  production 
of  motire  power.  In  the  present  case  there  could  be  no  doubt  that  the 
power  station  of  the  appellants  was  anianufactorj',  th.it  the  two  engines 
had  been  err  cted  and  used  for  the  production  of  motive  power,  and  that 
the  Commissioner  of  Valuation  was  entitled  to  include  them  as  part  of 
the  rateable  hereditament:  but  he  was  further  of  opinion  that  the  accu- 
mulators, d>-namos.  switchboard  and  belting  must  Ije  regarded  as 
tenant's  fixtures,  and  not  rateable.  From  one  point  of  view  the  d^  namos 
might  be  described  as  machineiy  for  the  production  of  motive  power ; 
but,  in  my  opinion,  the  motive  power  to  which  sec.  7  referred  was  that 
which  was  "  produced  "'  on  the  premises  for  the  purpose  of  carrying  on  the 
business  or  trade  of  the  undertaking,  and  not  moti^^  power  which  was 
manufactured  then  for  the  purpose  of  sale  to  the  public.  It  was  pointed 
out  by  Gibson.  J.,  in  Armstrong  v.  Commissioner  of  Valuation  (1E05), 
2  I.R.,  474 — a  case  of  great  importance,  which  decides  that,  with  certain 
exceptions,  the  law  as  to  valuation  for  rating  puiposes  was  the  same  in 
Ireland  as  in  England — that  all  hereditaments  for  which  no  specific 
mode  of  valuation  was  prescribed  by  sec.  11  of  the  Valuation  Act,  1852, 
including  such  imdertakings  as  collieries,  brickfields,  electric  and  gas 
lighting  and  the  like,  must  be  valued  according  to  the  principle  set  out 
in  sec.  64  of  the  Poor  Law  (Ireland)  Act.  183S  :  that  was  to  say.  on  an 
estimate  '•  of  the  rent  at  which,  one  year  with  another,  the  same  might 
in  thc'r  actual  state  Ije  Kasonably  expected  to  let  from  year  to  year,  the 
probable  annual  average  cost  of  the  repairs,  insurance  and  other  ex- 
penses  (if  any)  necessary  to  maintain  the  hereditaments  in  their  actual 
state,  and  all  rates,  taxes  and  public  charges  (if  any),  except  tithes,  being 
paid  by  the  tenant."  After  emoting  dicta  of  Lord  Halsbury.  3Ir.  .lustice 
Andrews  and  of  Lord  Kyllachy,  his  Honour  said  it  was  obvious  that  in 
the  case  of  undertakings  such  as  those  of  gas  and  electric  lighting  and 
water  supplying — "  cases  of  monopolv  or  quasi-m-onopoly,  monopoly 
associated  with  the  particular  lands,"  as  descriljed  by  Lord  Kyllachy 
in  the  Oakbank  ca=e — direct  evidence  of  letting  valu(-  was  seldom,  if 
ever,  available,  and  accorelingly  it  had  Ix-en  the  nractice  for  a  long  tim.e 
to  arrive  at  the  If-tting  value  by  ascertaining  the  groiis  revenue  of  the 
undertaking  and  m.aking  certain  deductions  therefrom,  called  landlords 
deductions  and  tenant's  deductions.  It  was  scarcely  contested  in  the 
present  case  that  th''  ascertainment  of  revenue  was  the  proper  method 
of  arriving  at  the  letting  value:  but  it  was  argued  on  Mialf  of  tho 
appellants  that  the  losses  incurred  bv  the  comi)any  in  1914.  when  the 
imdertaking  was  struggling  into  life,  should  l)e  brought  into  tlio  account 
of  the  profits  of  191.5.  He  did  not  agree  with  that  contention.  The 
ascertainment  of  the  profits  was  m.crely  a  means  to  an  end,  and  not  the 
end  it.=elf.  The  letting  value  of  the  hereditament  as  it  stood  was  to  be 
ascertained,  and  not  the  sounchiesR  or  unsomiebiess  of  the  company 
which  carried  on  tho  unelertaking,  and  to  ascertain  tho  letting  value  the 
profit  for  the  last  preceding  rear  was  the  best  criterion.  In  the  Charing 
Cro?s  Electricity  Sunnly  Co.  v.  City  of  London  Union  the  Court  of 
Quarter  S".«sion8  he-Id  that  the  case  must  proceed  on  the  basis  of  the 
previous  ;-car's  profits  :  but  the  Court  allowed  evidence  to  ho  gone  into 
as  to  the  general  results  of  the  working  of  the  company  in  the  current 
year  in  order  to  discover  what  was  the  prosT.ect  of  a  successful  business 
being  carried  on  by  the  company.  He  allowed  evidence  to  be  given  of 
the  meter  readings  during  the  current  year  (tliero  being  at  the  date  of  the 
bearing  In  Octolx-r  last  no  balantfe-shcet  for  1910  in  existence),  and  he 
was  satisfied  from  that  evidence,  that  the  undertaking  was  in  a  thoroughly 
Hound  financial  cemdition.  and  that  it  hael  probably  been  an  advantage 
to  the  appellants  to  have  had  the  year  191.')  adopted  as  the  test  period 
rather  than  the  current  year.  In  arriving  at  that  conclusion  he  had 
taken  into  account  the  evidence  adduced  on  liehalf  of  apwllants  as  to 
tho  recent  rii-c  in  the  rate  of  wages  and  salaries  and  in  the  j)riee  of  coal, 
oil.  wire  and  accewiories :  but  he  had  also  tak<>n  into  account  the  fact 
that  the  enmnany.  not  being  a  philanthropic  con)oration,  had  ineiea'-ed 
the  pric<?  ot  their  current  by  Id.  per  unit.  Having  ascertained  the  gro^s 
revenue  at  the  date  of  the  valuation,  the  valuing  authority  must  then 
differentiate  l>etween  the  porliem  of  that  revenue  which  ought  to  go  to 
the  tenant  nn  trade  r  in  the  shape-  of  intereston  tenant's  ortraelcr's  capital 
and  legitimate  trading  profits,  and  the  portion  that  ought  to  go  to  the  land- 
lord n*  owner  of  the  rateable  hereditament  in  the  shano  of  rent.  In  a 
caw  like  the  pn"MT>l,  where  the  trader  was  both  landlord  nnil  ti'nnnl, 
it  was  nec^Krtry  to  consider  what  portion  of  the  total  capital  <if  lli.' 
'■'"■'"""  '  "■'  ''  "'I  "link  in  the  r.iteablf  hereditament  and  what  ])ortion 
'' '  '  I'd  irirp'i  no'i  riteable  machineiy  and  chattels  and  u^ed 

"•  '  'I  for  trading  purposes;    nnl  that  brought  him  to  the 

""i  I   I  ■  ■"  the  cH.e.     The  capital  of  ll.e  eompanv  was  £2,/i(IO,  but 

thep-  «;i-  II  ,  ..verdriifi  fort-ome  £l,:ino.  and  an)X-llantB  contended  that 
the  nit-  p. I  I  ,.  ,d,!r  t„  th"'  bank  on  that  ovenlraft  should  lie  included 
nreoni'-i  the  il.'diie' ionn  to  lie  made  from  the  gross  it  venue  in  order  to 
arrive  „i  i|,e  hning  vnlm-  of  the  undertrtkinp.  He  cou!<l  not  vield  to 
lbi«  e.,iiient|on  in  the  tomi  in  which  it  wbh  put.  That  snie.  of  H.-fOO 
„,.,.  I  I-.  L..  I ,.,!  ,,p,„,  „,  „,^  „f  ,)i,.  p„pj|„)  nf  (he  eoiniiany.  exiiended  for 
"■  ''"■  iindrrtaking  when  it  was  Ntill  in  its  initial  Htnges. 

'  '  "'  ^  i"»'  of  thoM    who  inndo  the  iidvanee's  thoFO  two 

'•""■         -  •'"'  tl.'WHi     had  <■'•{,  it  w«k  tme.  n  liooklieeping  exis- 

lenr."  :  lint  for  rating  pnr|io<e.  ih.-v  „„  hmger  existed,  iiiid  eoiil.l  not  Ik. 
taken   into  ne.ount.      In  ...  far  a.   th"   lol.il  capital  wu»  sunk   in   the 

rateabl.  iindertnl "■  '    •i.jiny^  and  wnrks.  the  mains,  the  p.,leH  nnd 

wip>  nnd  the  .■■  .  i,i,i.  fnrtvir:    it  had  lieeoin.'  pint  and 

p»r.-e|  of  the  I..  ,t  «...  to  lie  i/ite.l.     On   the  other  hand. 

in  »ii  fur  iM  tlw I -.    .,  ••.I  n..  t.-nnnfN  outlay,  it  now  existi'd  only 

in  the  form  of  n<ni  rniealile  mii<hliiiT\  nnd  ehntli-U.  The  np|iel|nntH  wi'fi» 


entitled  to  a  deduction  amounting  to  15  per  cent,  (which  seemed  to  him 
to  be  ample)  on  the  present  value  of  such  machineri.-  and  chattels  to 
cover  interest  and  trade  risks  and  profits.  It  was  decided  in  R.  r.  North 
Stafiordshire  Railway  Co.  that  that  percentage  deduction  must  be 
calculated,  not  upon  the  cost  price  of  tlie  machinery  and  chattels,  but 
on  the  depreciated  value  that  they  might  have  at  the  time  when  the 
valuation  was  made,  and  that  the  amount  to  be  allowed  was  entirely  a 
question  of  fact  in  each  particular  case.  The  appellants  were  entitled 
also  to  a  pere?ntage  deduction  ii!  respect  of  their  working  capital. 
Acting  oa  the  principle  of  the  North  Staffordshire  case,  and  taking  all  the 
evidence  into  account,  lie  agreed  with  the  Commissioner  that  the  appel- 
lants should  be  allowed  credit  for  a  floating  or  working  capital  of  £200, 
but  he  thought  that  a  10  jier  cent,  reduction  (namely  £20)  would  amply 
compensate  them  in  respect  of  it.  The  other  items  of  tenants'  capital 
allowed  by  the  Commissioner  were  £218.  being  the  present  vahie  of  the 
m.eters  and  lamps,  and  £182  for  stores  ;  but  for  the  reasons  that  he  had 
already  ex^jressed  he  thought  that  that  allowance  was  not  enough.  The 
Commissioner  had  foUoweel  the  English  practice,  and  included  the  whole 
of  the  machineri,' as  part  of  the  rateable  hereditament,  forgetting  the 
important  difference  in  the  law  which  was  brought  about  by  sec.  7  of 
the  Irish  Act  of  18f!0.  To  the  sums  which  had  been  allowed  there  must 
be  added  sums  of  £78,  £2,  £164  and  £294,  being  the  present  value  of  the 
switchboard,  shafting,  dj-namos  and  accmnulators  respectively,  all  of 
which  in  his  opinion  were  non-rateable  machineri'.  Allowin;i;  a  siun  of 
15  per  cent,  in  respect  of  the  machinery  and  10  per  cent,  in  respect  of 
working  capital,  he  fixed  the  "tenant'sallowances"  at  £160.  instead  of 
£93  ;  but  the  "  landlord's  allowances  "  must  be  reduced  to  a  sum  of  £42, 
instead  of  £65,  on  account  of  the  transfer  of  that  machir.ery  from  one 
class  of  allowances  to  another.  Adoptin;;;  all  the  rest  of  the  Commis- 
sioner's figures,  accepting  83.  in  the  £  or  thereabouts  as  the  urban  rating, 
and  taking  into  accoimt  the  other  circmnstances  proved  in  the  case,  he 
fixed  £75  as  the  valuation  of  the  whole  imdertaking,  of  which  £25  would 
be  apportioned  to  the  buildings  and  engines  and  £50  to  the  mains,  poles 
and  easements.  The  appellants  claimed  also  to  be  entitled  to  deduct 
from  the  gross  profits  the  rent  that  they  paid  for  the  land  on  which  the 
power  station  stood.  If  that  land  were  rated  as  a  separate  hereditam.ent 
in  the  bands  of  the  landlord  they  would  be  entitled  to  such  a  deduction  ; 
but  as  it  was  not  so  rated  that  part  of  appellants'  claim  failed.  If  they 
had  redeemed  the  rent  by  an  expenditure  of  capital,  such  expenditure 
would  be  treated  as  lanellord's  capital,  and  would  not  carr\'  with  it  any 
allowance.  The  rent  representeel  the  cash  equivalent  of  part  of,  or  rather 
of  the  appellants'  interest  in,  tho  rateable  hereditament,  and  therefore 
cannot  be  deducted  from  the  gross  revenue.  He  had  admitted  the 
evidence  of  Mr.  Potts  (appellants'  valuer),  and  he  had  used  it  roughly  for 
testing  the  reasonableness  of  the  result  that  he  arrived  at  by  another 
process.  It  was  expressly  decided  in  Edinburgh  Parish  Coimcil  v. 
Edinburgh  Assessor  (S  F.  521)  that  in  the  ca?e  of  an  electric  lighting 
imdertaking  the  proper  basis  of  valuation  was  the  revenue,  and  not  the 
structural  cost  method.  The  shortcomings  in  Mr.  Potts's  evidence- 
demonstrate  very  clearly  the  inapplicability  of  that  class  of  evidence 
to  an  imdertaking  which  was  a  n  onopoly  or  a  quasi-m-Onopoly,  and 
which  consisted  in  part  of  substantial  incorporeal  rights. 


PATENT   RECORD. 


SFECIFICATIONS  rUBLIBHED. 

The  tottowtng  abstract  tram  some  ot  the  specifications  recently  published  have  been 
specially  compiled  by  Messrs.  Mewburn,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane,  London,  W,C. 

Whenever  the  date  applied  tor  differs  from  the  date  on  which  the  application  vas  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  Itlte. 

1915  SpEciFiCArioNs. 
16,113  Trent.    Watt-meters  and  like  instrumtnts  for  the  measurement  of  electrical 

power. 
17,691  International  Electric  Co.,  RoosG  &  LeNoir.    Kleclricslgnalling.  (Addition 

to3,520./lS,) 
1 7.753  TiLNEY  St  Jensen.    Control  of  electrlcalmeasurlnfr  Instruments. 
18.115  Wilson  &  RoDOERS.    Alloy  for  arc  wilding.    (16/6/15.) 

1916  SrECIFICATIONS. 

385  Lovelace.  R.  E.  H..  .ind  Edison  &  Swan  United  Electric  Light  Co.  Electric 
indicators.    (8/1/16.)    102.629. 
1.597  Bethenod,  J.,and  GiRARDEAC.  E.    Radioteleeraphy.    (2/2/1.^)    100.058. 

Relates  to  hiEh  power  radiotolegraphic  apparatus,  in  which  an  auxiliary  excitation 
circuit  connected  inductively  or  directly  with  the  main  circuit  is  used,  this  circuit 
comprising  a  condenser  connected  in  parallel  with  the  main  condenser,  through  an 
inductance  and  a  resistance,  both  adjustable,  arranced  In  series  so  that  the  discharte 
in  the  intermediate  circuit  tokos  place  approximately  at  the  moment  when  the  charge 
of  the  main  condenserlsat  amaximum. 
2,541  PiKE.R.  D.    Arclightcarbonsandmethodsofm.-inufactutingthesame.  (21/2/16) 

102,645. 
2,697  JEBOULT.W.  A..andSTOi)ART.  H.  J.S.    AutomaticclectrlcloRsignals.  (23/2/16.) 

102.649. 
3.922  Western  Electric  Co.  &  Hackirv,  J.  C.    Automatically  operatlnc  switch  for 

machine  switching  telephone  systems  and  lie  like.    (16/3/lt.)     102.655. 
4,683  Henley's TRLEORArH  Works 0.,W.T.,  and  JucoE.  E.  E.    Oulck-bieak electric 

coupling  members.    (30;3,16.i     102.622. 
6.491  Laidlaw.  E.  A..and  CuiN.'^TPn.  W.  H.    Telephone  systems.    (5/5/16.)    102,680. 
6.619  Hunt,  W.    (Bryant  EleclrlcCo.)     Electriclamp    sockets.    (9  5/16.)  102,682. 
11,740  Landis&CyrSoc.  Anon.    Prepayment  electricity  meters,    (18/9/16.)  101,535, 
14,416  Giles,  C.     Electric  condensers.    (13/10/15.)     101.801. 
14,740  Fairholme,  E.  C  and  Clarkt.  A.  D.    Apparatus  for  electrocuting  animals. 

(17/10/16.)     102.704. 
16,563  B.T.-H.    C'>.    (G.E.   Co.)    Wlrelojs  clBnallinc  .lystems,    (19/10/15),    Divided 
appllcollonon  14,769/15.)     102.709. 
Relates  to  a  wireless  tr.injmiltlnr  system  having  a  number  of  parallel  paths,  each 
containing  an  incandoicent  cathode  discharge  relay  and  a  rulstance  In  series,  for 
controlling  the  amount  of  energy  delivered  to  the  antenna  from  a  source  of  high 
Ire'iuoncy  nirrent ,  the  condiictlvll  v  of  the  relays  being  varied  In  succession. 
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COMMERCIAL    TOPICS. 

— ♦- — 

Under  sec.   15  of  the  Registration  of  Business 
Registration  of      >^.,^^es  Act,  1916,  an  office  has  been  opened  at 
Business  Names.   35,   R„ssellsquare,  London,  W.C,  for  the  regis- 
tration of  tirnis  and  persons  whose  principal  places  of  business  are 
'Situated  in  England  and  \^'ales,  and  the  Registrar-General  has  been 
nominated  by  the  Board  of  Trade  registrar  for  the  purposes  of  the  Act. 
The  particulars  required  for  registration  must  be  furnished  on   the 
fonns  prescribed  by  the  Board  of  Trade,  which  will  be  obtainable  at  the 
princivial  post  offices.     The  registration  fee  (5s. )  will  be  paid  by  affixing 
a  5s.  postage  stamp  at  the  spot  indicated  on  the  form     S.eparate  forms 
will  be  provided  for  individuals,  firms  and  corporations. 

All  comnumications  should  be  addressed  to  :  The  Registrar  of  Busi- 
ness Names,  39,  Ru.ssell-square,  London.  W.C. 


The  War  Loan. 


During  the  past  week  there  were  many  addi- 


tional subscribers  to  the  War  Loan,  and  these 
included  several  electrical  engineering  firms.  Among  the  large 
subscribers  we  notice  the  following : — 

Babcock  &  Wilcox  (£500,000) :  Brisbane  Electric  Tramwavs  Invest- 
ment Co.  (£108.400) :  Brunner.  Mond  &  Co.  (£750.000) ;  British  L.  M. 
Ericsson  Mfg.  Co.  (£30.000)  :  Denny,  Mott  &  Dickson  (£25.000) ; 
Brown  Bros.'(£20,000)  ;   British  Ever  Ready  Co.  (£10,000,  new). 


Copper  Scrap. 


The  Minister  of  Munitions  again  calls  the  atten- 


tion of  persons  who  have  copper  scrap  in  their 
possession  to  the  Order  published  on  Jan.  2,  and  reminds  them  that 
the  penalties  provided  by  law  will  be  enforced  in  all  cases  wheTe 
retunis  of  such  material  are  not  made  as  du'ected  in  the  Order. 

The  Order  includes  all  scrap  copper  other  than  such  as  is  specifically 
excepted,  and  applies  to  such  articles  as  old  copper,  calico  printers 
rollers,  old  copper  plates  used  in  printing,  and  other  similar  forms  of 
copper,  as  well  as  to  turnings,  swarf,  &c.  All  returns  should  be  made 
within  seven  days  after  the  close  of  each  month. 

The  buying  prices  for  scrap  copper  set  out  in  the  schedule  to  the  Order 
published  on  Jan.  2  are  net,  and  include  the  cost  of  packages,  which  must 
be  provided  by  the  seller.  Delivery  must  be  made  f.o.r.  to  the  nearest 
station  unless  otherwise  arranged  with  the  Ministry  of  Munitions.  Con- 
signors must  themselves  arrange  with  the  consignees  for  the  return  of 
their  packages. 

Tramwav  There  is  great  difficulty  in  obtaining  materials 

IWatprink  ^"'^  *-'^'*  maintenance  and  renewal  of  tramwav 

raaieriais.  tracks,  rolling  stock,  &c.,  and  the  Ministry  of 

Munitions  have  received  numerous  applications  for  priority  certi- 
ficates for  the  manufacture  of  tramcars  and  of  materials  required 
for  tramwav  maintenance. 

The  Ministry  considers  that  before  issuing  certificates  every  effort 
should  be  made  to  supply  the  applicants  with  materials  and  vehicles 
which  other  tranway  umdcrtakings  may  have  at  their  disposal.  Tram- 
way associations  are  accordingly  req\ii-stirl  tn  ohtain  from  their  con- 
stituent undertakings  details  of  matcnil  hhI  m  liieles  which  they  can 
dispose  of.  Steps  are  accordingly  to  In  til,'  li  m  i  liis  <lirection,  but  it  is 
doubtful  whether  much  surplus  stock  or  traiiiuay  material  will  be  found 
in  this  way. 

*  *  *         * 

Imnprial  Tnrip       ''^'"^  re])ort  of  the  Dominions  Royal  Commission 
nnH  Tihlp  which    Was    api)ointed.    in    Kebruary,    1913,    is 

Communication.  '.'"^  '■^*''-'''  ''"''  '^'"  '^''  V^'^^^^^M  in  a  few 
days. 

Interim  reports  dealing  with  the  resources  of  Australia,  New  Zealand, 
South  Africa  and  Newfomidland  have  been  issued,  and  an  interim  report 
dealing  with  Canada  is  to  be  issued.  The  final  report  will  deal  with 
various  matters  connected  with  the  develojiment  of  the  Empire's  re- 
sources. Cable  commu-iications  will,  it  is  reiiortpd,  receive  full  con- 
sid'iration.  'J'he  prono  ed  co'\sttuction  of  an  "  All-Red  Cable  "  from  the 
United  Kingdom  to  Canada  a-id  across  Ca-iada  to  Australia  will  bo  con- 
sid"red.  Suggestions  will  al-o  be  m.ade  regarding  the  miification  or 
olo-er  co-ordination  of  the  official  statistical  .systems  of  the  Empire,  n 
letter  organised  system  of  commercial  intelligence,  an  expansion  of  the 
consular  sci'vici:  and'  the  employment  of  trade  commissioners,  and 
industrial  and  other  exhibitions. 

*  *  *  * 

Local  Authorities  '-"™.'  ^'thoritics  are  now  responsible  for  so  many 
Xr  Inenme  Ttx        [lublic  services  and  run  .so  many  trading  depart- 
ments that  the  ineideiico  of  income  tax  is  of  con- 

siileialile  iiii port ;iiiri'  (o  (lirni.  Some  years  ago  Leeds  Corpovatiou 
lir.inghl  I    (i's(  e.isc  lu  jii-lilV  lbeircl;iiii'i  In  |Minl  .ill  llieii  .sevvieesand 


undertakings  for  incom_e  tax  assessment  purposes,  and  though  the^ 
failed  in  the  House  of  Lords  they  succeeded  in  establishing  a  partia 
pooling  to  the  extent  of  the  services  secured  on  each  separate  rate 
fund  being  treated  as  a  separate  undertaking. 

The  effect  of  this  may  be  seen  from  the  recent  report  of  the  borough 
treasurer  of  West  Ham  Corporation  on  the  result  of  the  negotiations  for 
income-tax  adjustment  with  the  Inland  Revenue  Authorities,  covering  a 
period  of  ten  years  up  to  April  5,  IQlli.  The  borough  treasurer  has  been 
able  to  effect  a  settlement,  with  the  result  that  there  is  a  saving  in  tax 
over  the  above  period  of  £11,033— viz.,  £6,083  for  the  District  Fund  and 
£4,950  for  the  Borough  Fund.  Further  reductions  in  the  tax  payable  in 
respect  of  trading  for  supplies  to  the  council's  own  .services,  depreciation 
and  new  method  of  assessment  in  pursuance  of  sect.  13  of  the  Finance 
Act,  1914,  have  amounted  to  £1,385. 

The  thanks  of  the  Council  have  been  voted  to  the  Institute  of  Muni- 
cipal Treasurers  and  Accountants  for  assistance  given  in  connection  with 
the  case. 

*         *         *         * 

Eleetrically-driven  ^""^'^  '''''''\f'  °/  '^'  ^''''^^'''^  T^^*^"'  ^°Z!;f 

—     ...    ...1.  were   recently   shown   over   the   showers   Mill, 

Frizinghall,   by  permission  of  the  proprietors, 
Mes.srs.  H.  Longbottom  &  Co. 

The  mill,  which  has  been  practically  completed,  is  sufficiently  advanced 
to  allow  the  weaving  machinery  to  be  operated,  has  been  built  to  accom- 
modate 260  looms  and  subsidiary  machinerj'.  The  predominant  feature 
is  the  fact  that  the  whole  of  the  power  is  supplied  by  electricity  applied 
on  the  "  individual  drive  "  system,  each  loom  being  driven  by  a  separate 
electric  motor.  The  complete  absence  of  overhead  shafting  and  belting 
from  the  weaving  sheds  enables  them  to  be  perfectly  lighted,  and  owing 
to  this  and  the  careful  arrangement  of  the  mill  in  other  respects,  there  is 
little  left  from  a  hygienic  point  of  view  to  be  desired.  Dr.  John  F. 
Crowley,  of  Messrs.  Siemens  Bros.  Dynamo  Works  (who  supplied  and 
installed  the  electrical  plant),  gave  a  description  of  the  electrical  plant 
and  explained  its  advantages  to  the  members.  Dr.  Crowley  pointed  out 
the  progress  of  the  use  of  individual  drive  by  electric  power.  The  first 
individual  drive  plant  was  instaUed  at  Keighley,  when  100  looms  were 
provided  with  motors.  In  June,  1910,  his  firm  put  down  a  set  for  800 
looms  at  the  Wellficld  Mill,  Bolton.  This  installation  had  proved  the 
advantages  of  the  individual  drive,  inasmuch  as  on  the  plain  looms  there 
had  been  an  increased  production  by  as  much  as  10  and  12  per  cent.,  and 
on  the  .lacquard  looms  25  per  cent.  The  next  installation  was  at  the 
mill  of  Messrs.  Ward  &  Henry  Holroyd,  where  100  looms  were  provided 
with  electric  motors.  The  biggest  development  in  the  district  came  when 
Mr,  Longbottom  decided  to  use  electric  motors.  He  placed  the  whole 
thing  in  the  contractors'  hands,  with  the  sole  stipulation  that  they  had 
to  do  a  first-class  job.  The  individual  drive  has  made  little  progress  in 
Yorkshire  as  compared  with  Lancashire,  but  in  the  course  of  six  years 
0,000  motois  had  been  installed  for  this  purpose.  Among  the  advan- 
tages of  the  individual  drive  were  the  absence  of  overhead  shafting,  the 
ease  with  which  weaving  could  be  supervised  and  the  cleanliness  of  the 
shed  that  resulted  from  the  use  of  electric  power.  But  from  a  commer- 
cial point  of  view  the  vital  fact  was  the  uniformity  of  speed  which  could 
be  obtained.  They  would  be  surprised  what  extraordinary  variations 
there  were  in  power  in  the  revolution  of  a  loom  shaft.  If  an  electrical 
engineer  were  told  that  for  every  revolution  the  power  would  vary  in 
such  and  such  a  way  he  could  almost  always  provide  a  motor  which  would 
deal  with  that  regular  series  of  variations.  If  a  number  of  looms  were 
put  on  one  shaft  trie  electrical  engineer  could  not  be  told  what  was  going 
to  happen,  and  therefore  he  could  not  design  a  motor  to  meet  the  un- 
known conditions.  The  consequence  was  that  with  individual  drive  the 
speed  could  always  be  kept  up  to  tlie  possible  maximum  ;  that  form  of 
drive  enabled  the  loom  to  keep  nearer  to  the  proper  speed  for  such  textile 
machinery  than  any  other.  Saving  of  time  was  also  effected  when  start- 
ing and  stopping  the  loom,  and  there  was  a  far  smaller  percentage  of 
breakages,  due  to  the  steadiness  of  the  drive. 

Dr.  Crowley  submitted  that  for  the  bulk  of  the  Yorkshire  manufactures 
the  gear  drive  was  undoulitedlj-  the  ijrojier  type.  For  looms  there  was 
none  which  could  possibly  equ:il  that  drive.  Gear  drive  was  7  per  cent, 
more  efficient  than  corresponding  belt  drive.  Chain  drive-was  too  liable 
to  snap  to  be  of  any  practical  utility.  The  reason  for  the  slow  progress 
made  in  the  adoption  of  the  individual  drive  had  been  the  fact  thai  up 
to  eight  years  ago  a  motor  built  to  the  size  required  for  looms  had  an 
efficiency  of  about  67  per  cent.  Motors  now  built  for  the  driving  of 
looms  hiid  an  efficiency  of  from  85  to  88  per  cent,  on  the  1.]  fi.P.  size. 
The  increase  in  efficiency  obtained  represented  one  of  the  finest  things 
done  by  electrical  engineers  in  recent  times.  He  said  Germany  was 
oertniniy  very  much  in  advance  of  us  in  certain  directions,  but  in  textile 
work  there  was  no  comparison  whatever.  Germany  was  years  behind 
this  country  in  the  organisation  and  the  running  of  her  textile  factories, 
except  in  tiie  poorer  classes  of  work,  wlii<  h  she  had  made  peculiarly  her 
own.  In  calico  printing,  however,  the  (Jermans  had  us  beaten  very 
liadly.  and  he  aseiilicd  that  very  largely  to  the  use  <if  \hv  electric  drive 
111  an  exieul  allot'i'llier  niiknown  in  this  country. 
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IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  Jan.  20,  1917,  to  Jan.  27, 1917. 

IMPORTS. 

\.OKT.<:n.— U.S.A.:  Telephone  material.  £1,063.  elec.  machinery,  £1.764  ;  wire  and 
cable,  £3,331  ;  elec.  carbons,  £255  ;  glow  lamps.  £1 ,021  ;  unenumerated,  £10.187.  Jauan  : 
Elec.  glow  lamps.  £137  :  unenumerated,  £1.597.  France:  Elec.  carbons,  £105  :  unenu- 
merated. £700.  Switzerland:  Elec.  csrtcns,  £2,020  :  glow  lamps,  £31  ;  unenumerated, 
£553.  Canada:  Unenumerated.  £3.823.  Holland:  Glow  lamps,  £5,783  :  unenumerated 
£125.    Sweden:  Unenumerated.  £670.    Denmark:  Unenumerated,  £542. 

EXPORTS. 

Tc  ^vsTj>M.h%i.K.— Auckland :  Elec.  machinery.  £64;  unenumerated.  £276  Md- 
bourne:  Wire  and  cable.  £236 ;  Elec.  machinery.  £73  ;  unenumerated.  £1.174.  Sydney: 
Elec.  machinery.  £84:  wire  and  cable,  £3,692:  unenumerated.  £673  WelUnilon 
Wire  and  cable.  £2,214  :  unenumerated.  £706.  Adelaide:  Elec.  lamps.  1.000  n.o  ;  wire 
end  cable.  £54  :  unenumerated.  £168.  Brisbane:  Unenumerated,  £29  Perth-  Unenu- 
merated, £77.  Dunedin:  Elec.  machinery,  £67 :  wire  and  cable.  £49  :  unenumerated. 
£23.  Newcastle:  Wire  and  cable.  £861.  Christchurch :  Wire  and  cable.  £2  503  ■  eiec 
machinery,  £158:  unenumerated.  £14.  Hamillon :  Elec.  machinery.  £16.  Cisbome : 
Unenum.erated,  £18.  Launceston :  Wire  and  cable.  £2,675:  elec.  machinery.  £775 
Sydney:  Elec  machinery,  £558 :  unenumerated,  £838.  Timant:  Unenumerated,  £11 
Oamajru:  Unenumerated.  £200. 

Africa.— Cap?  Town:  Unenumerated.  £72.  Perl  Elizabeth:  Unenumerated.  £134. 
East  London:  Unenumerated.  £107.  Mauritius:  Unenumerated.  £134  Napier: 
Unenumerated,  £13.    Durban:  Elec. machinery.  £71  :  unenumerated  £163 

Eqvp-:.— Alexandria :  E!ec.  lam.ps,  3,400  n.o.  Suez:  Elec.  machinery,  £33.  Aden: 
Unenumerated.  £10. 

India.  Ceylo.i.  1ndo-Ch:na  and  Straits  Settlements.— Bowiay .■  Wire  and  cable. 
£160;  elec.  lamps,  1.350n.o.:  unenumerated,  £27.  Calcutta:  Elec.  lamps.  16.020  n.o. ; 
wire  and  cable.  £333;  elec.  machinery.  £2.487;  unenumerated.  £1.285  Madras: 
Elec. machinery.  £231  :  unenumerated,  £88.  Ceylon:  Unenumerated.  £23.  Singapore: 
Elec  machinery.  £279;  unenumerated,  £445.  ^l/frfan.- Unenumerated.  £18  Bangkok- 
Unenumerated,  £24.  /f;;/«i;>ii.-  Unenumerated,  £288.  Karachi:  Unenumerated,  £41. 
Sourabaya:  Unenumerated,  £2.197.    Samarang:  Unenumerated.  £90 

Japan. —  Yokohama:  Unenumerated,  £76. 

CmKK.— Hongkong :  Unenumerated.  £64.    5/>aHf'?ai.- Wire  and  cable.  £215 

yyS.I^.— New  York:  Elec  machinery,  £208;  telegraphmaterial,£120  ;  unenumerated. 

Java.— Balovia :  Elec.  machinery,  £781  ;  wire  and  cable,  £10  ;  unenumerated.  £135. 

South  and  Central  America.— Sks/ios  Ayres:  E'ec.  lamps.  3,200  no  •  wire  and 
cable,  £1,067;  unenumerated,  £728.  Valparaiso:  Telegraph  material.  £23 ;  unenu- 
merated, £4o.  Santos:  Unenumerated.  £15.  Mont^  Video:  Unenumerated  £4'' 
Pelolas:  Wire  and  cable,  £507.  Pernambuco:  Unenumerated.  £20  Port  Alegrr - 
Unenumerated,  £17. 

Holland.— .,4ms/frdam.-  Wire  and  cable.  £944;  unenumerated.  £92.  Rotterdam: 
Wire  and  cable.  £1 .204  ;  unenumerated.  £34. 

Francs.- /"am ,■  Elec.  machinery.  £214  :  unenumerated.  £1.273.  Dieppe:  Unenu- 
merated, £873.  Calais:  Unenumerated.  £169.  Havre:  Elec  machinery  £134-  un- 
enumerated. £71 7.  Bordeaux:  Unenumerated, £506.  Honfieur :  Elecmachinery.'£488. 
/?oi/M.-  Unenumerated,  £410. 

Spain.— Bilbao:  Wire  and  cibie.  £30.    Seville:  Unenumerated,  £247. 

Canada.— Toronto :  Unenumerated,  £24. 

Malta.— Unenumerated.  £25. 

RvsiiK—Pelroerad :  Elec.machinerv,  £1,561  :  unenumerated,  £1  365. 

DZNKARK.-Copenhagrn  :  V/ire  and  :abl6.  £148. 

Finland.- Tammerfors  :  Wire  and  Cable,  £332. 

FOREIGN   GOODS  (duty  paid  and  free). 

Amsterdam:  Unenumerated.  £125.  Melbourne:  Elec.  meters,  £262.  Bilbao-  Un- 
enumerated, £75.  Bombay:  Unenumerated.  £19.  Bordeaux:  Unenumerated,  £3t. 
Calcutta:  Unenumerated,  £30.  Copenhagen:  Unenumerated.  £235.  Dieppe:  Unenu- 
merated, £125.  Paris:  Unenumerated,  £119.  Pernambuco:  Unenumerated.  £73 
Sourabaya-  Unenumerated.  £10.  Kobe:  Unenum.erated.  £32.  Helsingiors  ■  Unenu- 
merated, £22.  Ararfca;.-  Unenumerated.  £12.  A'fw  XorA'.-  Unenumerated,  £242.  Port 
Blliabeth:  Unenumerated, £26. 

IN   TRANSIT. 


Note. — The  large  nnmber  of  items  in  these  official  returns  nnder  the 
misleading  heading  "  nnennmcrated  "  relate  to  what  is  described  as 
"electrical  goods  "  and  "electrical  materials." 


Plant  Wanted.— Messrs.  John  M.  Henderson  &  Co.,  King's  Works, 
Aberdeen,  require  electric  generating  plant  of  400  kw.  to  G50  k\v., 
with  either  gas  engines  and  suction  plant,  steam  turbine  or  engines, 
with  boilers,  condensers,  &c. 

Names  of  Permanent  Magnet  Makers  Wanted.— An  advertiser  re- 
quires the  names  of  makcr.s  of  )jerman"nt  magnets  for  small  moving 
coil  recording  instruments,  or  suppliers  of  steel  suitalile  for  making 


BUSINESS  NOTICES. 

The  partnernhip  tienvciii  |{i<h,inl,  I'rcdcriik,  Christopher  :uu] 
f'harlcH  Att water,  trading  as  Attwater  &  ,Soiis,  India  rubber  nicr- 
ehuntH,  and  us  the  British  Rubber  Co.,  Preston,  has  been  dissolved, 
HO  far  n»  regurd»  CharlcH  Attwater.  Debts  by  Messrs.  Rieliard. 
Frederick  and  Christopher  Attwater,  who  continue  the  businesses 
under  1  he  mime  titles. 

The  offi'CH  of  tli<.'  Iirili:(ii  Emjjire  Producers'  Organisation  are  no>v 
(it  KingKway  Houw,  Kinghwuy,  London,  W.C.  Telcgrapliie  address  : 
"Prolific  WpHtcenl  London";    telephone:    "(lerrard  7i;{." 

Sale  of  Shares  by  Tender.— 1  lie  Public  Tmstee  announces  that 
I.I-  will  Hti.,rlly  ol'er  f.,r  t'.ile  by  public  tender  ll!t,(i(iO  shares  of  tri 
.•a<li  (fully  |.uid)  in  .MesHrn.  Sieiiens  Uros.  &  Co.  (Ltd.).  Particulars 
aid  form«  of  U-ndcr  will  be  issued  ut  un  early  date.  Intending 
t'liderers  desirous  of  ins|rt-eling  the  works  shoulil  apply  to  the 
I'libllc  Trii*Ire,  Kinnswny.  Ivondon,  W.C.,  in  writing. 

The  I'liblir  Truttlee  invites  U'ndcrs  for  the  jiurchaHe  of  the  whole 
or  any  j«irl  of  3.I17!!  A  ohari'M  of  £10  each  (fully  paid)  i.nd  1,200  B 
shares  of  £10  i-n<h  (fully  paid)  of  Die  'ludor  Accuinulalor  Co.  (Lid.) 
whi'h  are  vpslrd  In  him  «h  i  iiMtrdian  by  an  order  of  the  Hoard  of 
Triwln.  Tindors  mimt  le  dilivercjl  to  the  Public  TruHtee,  Kings- 
uay.  rx)ndfin,  W.f'..  on  or  l.rfme  Mond'iy.  Feb,  20,  and  not  I'eb.  n. 
.iH  previouMly  artvertiTd,  l-'iirllrr  jnrlinilirg  nv  gii':n  in  nil 
iidr'TliM'vi'iil. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Coventry.~A  plot  of  land  is  to  be  purchased  as  a  site  for  a  .sub- 
statioii.. 

Dublin.' — At  the  last  meeting  of  the  Corporation  a  resolution  was 
passed  authorising  the  borrowing  of  sums  amounting  to  £100,000  for 
extensions  of  the  electric  supply  undertaking.  &c. 

Replying  to  a  vote  of  th,^nks  for  liis  conduct  in  the  chair  during  the 
past  year,  Councillor  .Tis.  J.  O'Neill,  Chairman  of  the  Lighting  Com- 
mittee, said  it  was  a  matter  of  pubUc  congratulation  that,  despite  re- 
strictions and  increased  cost  of  material,  thcv  were  able  during  the  last 
year  to  pay  off  £32.000  of  capital,  £24,000  iii  interest,  and  make  a  net 
profit  of  nearly  £9,000. 

Dundalk. — An  inquiry  was  held  last  week  into  the  applicatien  of 
the  Urban  Council  for  .sanction  to  borrow  £5.000  for  extensioi.s  of 
the  electric  supply  undertaking. 

Falkirk. — A  company  proposes  to  erect  works  in  the  district  pro- 
vided it  can  obtain  a  sufficient  supply  of  electric  current,  but  in  ordtr 
to  give  the  desired  supply  the  erection  of  new  electricity  works  In' 
the  Corporation  would  be  neces.sary..  A  committee  has  been  formed 
to  iitquire  into  the  subject  and  to  report. 

Islington  (London). — It  was  reported  to  tlic  Council  last  week  that 
there  was  an  overdrawn  balance  of  £10,850  on  the  electricity  account. 

Unexercised  sanctions  to  borrow  for  mains  and  plant  extensions  repre- 
sented £7.940,  and  application  lias  been  made  for  sanction  to  borrow 
£.5,499  for  mains,  meters,  &c.  In  order  to  reduce  the  overdraft  the 
Council  has  decided  to  raise  from  their  bankers  a  sum  not  exceeding 
£13,439  at  the  rate  of  5  per  cent,  per  annum. 

It  is  proposed  to  lay  an  additional  feeder  main  to  the  Belle  Isle  district, 
at  an  estimated  cost  of  £4,000. 

Keighley. — The  Electricity  Committee  recommend  the  Council  to 
apply  for  sanction  to  a  loan  of  £2,000  in  order  to  lay  an  extra-high- 
tension  cable  to  provide  a  supply  of  electrical  energy  for  power  in 
certain  streets. 

Shellleld. — Another  Greaves-Etchells  electric  Bteel-melting  furnace 
has  been  installed  at  the  works  of  Walter  Spencer  &  Co.,  and  is  now 
runniii::;  irijularly  and  satisfactorily.     It  has  a  capacity  of  three  tons. 

Walthamstow. — It  will  not  be  possible  to  erect  the  steel  ehunney 
provided  for  in  the  extension  scheme,  and  tenders  are  to  be  invited 
for  the  construction  of  a  brick  chimney.  The  L.O.  Board  liave 
sanctioned  the  borrowing  of  sums  amounting  to  £18.790  in  connection 
with  the  extensions  at  the  generating  station,  &c. 

Weymouth.  —The  Council  have  authorised  an  expenditure  of  £500 
on  extoiisicnis  of  mains,  &c. 

Whitehaven. — The  question  of  extending  the  electric  supply  mains 
to  Kf'lls  is  being  considered  by  the  Wnti-r  ;iiid  Liglitiiig  Committee. 

BENERAU 

Hornsey.— Repairs  in  the  crank  shaft  of  one  of  the  engines  ,it  the 
generating  station  are  to  be  can-ied  out  at  a  cost  of  £:iOO. 

Lambeth  (London).  The  Ceneral  Purpo.ses  Committee  have  con- 
sidc-rcil  the  (|iic.stioM  of  llicir  tqition  in  March.  1918.  of  ro-purchasiiig 
the  underlaUiug  of  the  .South  London  Kli'ctric  Supjjly  Corpii. 

Notice  in  writing  of  intention  toexercise  the  option  must  be  given  to  the 
cnr(iorali<m  licfoiv  March  1(1.  1917.  but  the  (IciiiTnl  Puilioscs  Committee 
ircomnicnil  that  as  the  pirscnt  time  is  iiiopiiortnnc  notice  to  exercise  the 
0,11  ion  lie  not  ^jiven.  The  Council  ha^  also  I  lie  0;ition  of  iv. purchasing  the 
undertaking  on  March  1(1.  192S. 

Liverpool.  At  last  week's  meeting  of  the  Council  Mr.  Chas.  Wilson 
sought  to  extend  tlie  area  of  the  proposed  increase  of  street  lighting 
b\-  iiieaiiK  of  shaded  incandescent  electrics  lamps. 

The  town  clerk  (Mr.  K.  H.  I'lCKMHiiK)  said  he  understood  that  th" 
lightinv!  was  to  Ik'  furllicr  improved  with  the  approval  of  tin'  head  con- 
stable and  llie  military  aiithoiit  ics. 

Long  distance  Radiotelegraphic  Communication.— It  is  announced 

thill  wirelcs.H  telcgnipln.'  <  niiiiinnii.'.'ilioii  will  be  CKtabllKhed  next 
week  belwci'ii  .Spiuii  .nwl  I  li.-  I'liiliil  SI;ilrK,  I  be  l'liilippiil''S.  .lapan 
aiidcliinii. 
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TRACTION   NOTES. 


Illllli 

Blackburn. — The  Tramways  Conuuittte  projiose  to  increase  car 
fares  on  all  sections  but  one  in  the  town. 

Thei-P  will  be  no  return  tickets  on  any  section,  and  workmen  will  have 
to  pay  the  single  fare  each  way.  The  inoroa«es  are  made  on  account  of 
the  advances  in  wages  and  high  cost  of  material. 

Bri°'hton.— Last  week  the  Council  adopted  a  report  of  the  Works 
Committee  recommending  the  purchase  of  two  motor  vehicles  for 
street  watering  and  general  haulage  at  £2,050. 

Croydon. — The  Tramways  Committee  have  decided  to  renew  the 
trolley  wire  from  the  "  Swan  "  to  Purley  terminus  at  a  cost  of  about 
iSOO.' 

Dublin.— The  Corporation  have  reEolved  to  utili.'se  the  local  tram- 
way system  for  the  conveyance  of  refuse,  &c. 

London-Watford  Electric  Railway.— The  electric  line  from  Euston 
to  Watford  is  nearing  completion,  and  an  important  development  of 
Loudon  suburban  trafhc  will  take  place  next  month,  when  the 
L.  &  N.W.  Railway  Co.'s  electric  trains  will  run  over  the  Bakerloo 
line  to  the  Elephant  and  Castle.  This  will  enable  travellers  to  the 
West  End  to  alight  at  Piccadilly-circus,  instead  of  having  to  make  the 
journey  from  Euston  by  taxi  or  'bus. 

Salford.— The  Tramways  Committee  have  decided  to  shorten  the 
penny  stages  on  all  routes,  th  i  result  being  an  increase  of  a  halfpenny 
on  all  fares  on  journeys  exceeding  2  miles. 

The  decision  of  the  Committee  on  Production  (Sir  Geo.  Askwith,  Sir 
D.  Harrel  and  Sir  George  S.  Gibb)  on  the  strike  of  tramway  employees 
in  consequence  of  the  appointment  of  female  inspectors  has  been  received. 
The  Committee  state  :  "  Having  given  careful  consideration  to  the  state- 
ments and  arguments  submitted,  find^that  under  the  conditions  arranged 
by  the  Corporation  and  as  a  temporary  and  supplementary  measure 
during  tlie  war  the  objection  raised  by  the  union  to  the  employment  of 
female  inspectors  has  not  been  established."  . 

WalthamstOW. — Owing  to  the  shortage  of  motor  men  the  tramway 
service  betweeix  Stratford  and  Chingford  has  been  temporarily  sus- 
pended. 

The  Council  has  decided  to  give  preferential  employment  on  the 
tramwav,^  Xn  diM-'h;irL'i'il  soMicrs. 


I'.xisting  rolling  slock.  Mr.  Alex.  Cameron,  chaimian  of  the  Prahran  & 
Malvern  1'ramways  Trust,  stated  that  the  electric  tramways  in  the 
suburbs  of  Mellinunn'  wore  approximately  105  miles  (equivalent)  single 
track.  The  ilinirult  irs  arising  through  u-se  of  both  the  electric  and  cable 
svstems  worn  sn  nm-.  Ihe  Trust's  oars  in  the  summer  time  frequently 
discharged  iiasn'iii^cus  who  were  unable  to  get  on  to  the  cable  trams  goirg 
to  the  beach  in  one  direction,  or  to  the  city  in  the  other.  He  did  not 
think  the  two  systems  would  bo  continued  beyond  the  next  10  year.s,  as 
through  traffic  would  be  demanded.  No  doubt  any  further  tramways 
would  bo  electric.  The  cable  system  was  too  costly  to  extend  into  less 
densely  populated  areas.  Also  the  speed  of  the  cable  system  was  less. 
He  doubted  if  the  cable  cars  would  have  any  residual  value  for  electric 
puqjoses.  For  thinly -populated  areas  the  electric  system  was  the  best, 
but  iu  the  city  itself  the  cable  system  answered  requirements.  He 
would  like  to  see  a  loop  of  electric  tramcars  put  aromid  the  centre  of  the 
city,  as  that  would  obviate  the  necessity  of  having  any  ser\-ice  in  the 
main  streets  within  that  area.  There  was  room  on  St.  Kilda-road  to  lay 
down  an  electric  tramwa\-,  and  in  that  way  their  suburban  services  could 
be  brought  right  into  the  city.  The  process  of  converting  the  cable  linos 
would  be  gradual,  electricity  steadily  superseding  cable  haulage. 

Mr.  G.  Smith  Duncan,  civil  engmeer,  who  designed  and  supervised 
the  construction  of  the  cable  system,  said  that  the  cable  tramway  system 
was  cheaper  to  work  than  the  electrio.  The  working  cost  of  the  electric 
system  in  Sydney  was  30  per  cent,  more  than  the  Melbourne  cable 
tramways  in  1910. 


EMPIRE  NOTES. 


Australasia. — TheMelliourncTran'way  I'xianl  i eren tly  issued  a  writ 
against  the  Melbourne  Tramway  &  Omnibus  Co.,  claiming  £250,000 
damages  for  alleged  breaches  of  covenants  made  by  defendant  with 
the  Melbourne  Tramway  Trust.  There  is  a  clause  in  the  agreement 
stipulating  that  the  company  shall  maintain  and  renew  the  roadway 
between  the  tramways  and  the  roadway  18  in.  outside  of  the  rails, 
and  maintain,  repair  and  renew  the  tramways  untU  the  end  of  the 
lease.  These  obligations  were  to  be  jjerform.ed  to  the  satisfaction  of 
the  Tru.st,  and  the  contentior  is  that  these  have  not  beer  carried  out. 

Melbourne  City  Council  recently  adoj)ted  proposals  of  the  Electric 
Supply  Committee  for  raising  the  standard  of  efficiency  amongst  the 
employes  of  the  electrical  engineer's  department.  The  proposals  were  : 
(«)  A  system  of  apprenticeship,  with  provision  for  technical  training  : 
(6)  a  system  of  travelling  scholarships,  whereby  the  most  nromising  of 
the  junior  engineering  staff  may  be  able  to  gain  experience  in  the  work- 
shops of  the  best  British  electrical  manufacturers.  It  is  proposed  to 
restrict  the  entrance  of  boys  into  the  department  to  those  who  have 
completed  a  course  at  one  of  the  junior  technical  schools.  The  number 
of  apprentices  required  each  year  by  the  electric  supply  department  is 
about  eight.  These  will  be  chosen  by  the  city  electrical  engineer  from 
boys  nominated  by  the  junior  technical  schools.  Two  each  iier  annum 
will  bo  chosen  from  the  Melbourne  and  Swinburne  sclioot-i.  and  one  each 
from  the  Brunswick,  Prahran,  ('oUingwood  and  Fu.il-riav  ;,li.i,il>.  The 
age  of  entiy  is  not  to  exceed  16  years,  and  the  peiiml  .if  aii|in-riliccshi[> 
will  bo  live  years,  and  during  the  first  three  year.--  aiiinvulRcs  are  to 
attend  the  electrical  engineering  or  other  suitable  clashes  at  the  Working 
Men's  College  or  Swinburne  Technical  f'ollege.  Th"  ('ouncil  will  pay  the 
foes.  There  is  also  a  proposal  for  travelling  scholarships,  with  the  object 
iif  creating  facilities  whereby  junior  technical  oftia^rs  of  the  department 
might  obtain  special  training  in  the  works  and  drawing  othces  of  some  of 
the  imxJortant  manufacturing  electrical  finns  in  Clreat  Britain.  One 
member  will  bo  sent  each  year  to  Great  Britain  for  two  yoars'  experience. 
It  is  recommended  that  the  (Jouncil  provide  the  .-iucc 'ssful  officer  with 
tr)(l  for  his  return  fare,  and  an  allowance  of  £1  per  week  during  his  absence. 
Tho^ii  chosen  will  be  required  to  give  a  guarantee  that  they  will  return 
to  Milbourne  at  the  end  of  the  term  of  two  years. 

In  the  cour.se  of  the  arbitration  proceedings  before  Mr.  Justice  Cussens 
III  determine  the  price  to  be  paid  to  the  Melbourne  Tramway  &  Omnibtis 
Cii.  to  the  Tramway  Hoard  for  properties  not  included  in  that  sur- 
rendered on  tlie  expiral  ion  of  the  eomi>any's  lease,  the  question  of  future 
electrification   rpf  tli".  Iitw-s  lias  arisen,   in  conuectioii   willi  i\v  value  <il 


FOREIGN  NOTES. 


Argentina. — The  "  Review  of  the  River  Plate  "  recently  stated, 
that  the  town  of  Dolores  (Province  of  Buenos  Aatcs)  had  been  in 
darkness  for  a  week,  the  local  electric  lighting  company  having  cut 
off  the  current  owing  to  non-pajTnent  by  the  mimicipal  authorities 
of  the  public  lighting  bUl. 

The  Municipality  of  Chascomus  (Provuice  of  Buenas  Aires)  propose 
to  establish  electric  supply  works  capable  of  supplying  current  to  200 
f  ubhc  lamps  of  600  e.  p. 

It  is  stated  that  th9  Anglo-Argentine  Tramways  Co.'s  underground 
railway  in  Buenos  Ayres,  which  reached  the  third  anniversary  of  its  open- 
ing on  Dsc.  2  last,  continues  to  be  one  of  the  outstanding  beneficial 
features  of  the  metropolitan  movement  of  Buenos  Ayres. 

Brazil. — "  Wileman's  Brazilian  Review  "  (Rio  de  Janeiro)  state 
that  the  Caldas  region,  in  which  zirkite  (zirconia)  deposits  occur,  is 
mountainous  plateau,  measuring  about  20  miles  by  15  miles,  partly 
in  the  State  of  Minas  Geraes  and  partly  in  the  State  of  Sao  Paido, 
aljout  i:iO  miles  north  of  Sao  Paulo. 

Several  largo  outcrops  of  the  ore  occur  on  the  extreme  westerly  edge 
of  the  plateau,  one  or  two  isolated  boulders  weighmg  as  much  as  30  tons. 
No  extensive  development  work  has  yet  been  attempted,  but  deposits 
have  been  traced  for  15  miles  between  Cascata  and  Caldas,  and,  if  surface 
indications  are  of  any  significance,  the  deposits  are  of  vast  extent. 

Chili.— Permission  has  been  granted  to  Don  Maximo  Bastian  to 
instal  electric  lighting  and  power  systems  with  overhead  lines  in  the 
towns  of  Huasco  and  Freirina,  aa4-  with  underground  cables  in 
Vallenar. 

Ecuador.— A  decree  has  teen  issued  authorising  the  Municipality 
of  Quito  to  grant  one  or  more  contracts  for  the  construction  of  elec- 
tric t  ramways  from  that  city  to  any  town  or  towns  in  the  canton,  the 
concessionaire  to  hand  over  to  the  Municipality  5  per  cent,  of  the  gross 
receipts  from  the  undertaking  during  the  first  five  years  of  operation, 
and  thereafter  the  percentage  to  is  be  increased  by  2  per  cent,  for 
each  five-yoar  jieriod.     The  concession  to  be  for  30  years. 

Italy. — A  consular  report  states  that  there  is  a  market  in  Taranto 
for  goods  which  can  be  supplied  by  British  merchants  in  substitution 
for  imports  from  the  Central  Powers. 

Before  the;  war  the  Germans  and  Austrians  had  a  firm  hold  on  the 
Italian  market  as  far  as  foreigi>  goods  wei'O  concerned.  They  had  cap- 
tured the  market  by  superior  trade  organisation,  and  their  willingness 
to  grant  credits,  and  by  reason  of  geographical  nosition,  freight  facilities 
on  German  railways,  and,  possibly,  political  subvention.  L<x;al  traders 
expect  90  to  20  days'cradit,  andaccounts  are  more  easily  collected  by  a 
traveller  than  by  post.  British  goods  are  rare  and  costly  in  the  district 
due  to  middlemen's  profits.  Cost  of  transport  and  the  state  of  Italian 
exchange  (which  would  mean  an  increase  of  over  25  per  cent,  on  prices 
in  currencv)  are  difficulties  at  present.  Suppliers  should  quote  metric 
weight.s  .ind  measures  and  prices  in  Italian  money  at  25  lire  gold  to  the  £, 
phis  tlie  (Ui-iln  for  the  day  as  published  by  the  Italian  Government  for 
th  ■  inii'iose  of  custom  house  payments. 

Manchuria.—  Local  British  firms  are  of  opinion  that  imports  into 
Harbin  from  the  United  Kingdom  have  increased  during  the  war. 

Hut  the  increase  is  not  commensurate  with  the  incii  ase  in  imports 
from  .Japan  and  the  Cnited  States.  This  is  attributable  partly  to  the 
.fact  that  in  manv  cases  British  goods  come  from  Hong  Ki>ng  and  throu.gh 
treaty  ports  in  China  and  not  direct  from  the  ITniled  Kingdom.  In  some 
cases' prior  to  tlie  war  Briti.sh  goods  were  purchased  through  Hamburg. 
.lajian  and  Ameiioii  have  iidvantages  in  greater  stability  of  prices,  lietttr 
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shipping  facilities  and  punctuality.  Amongst  British  goods  in  which  th'' 
increases  have  been  greatest  are  electric  bulbs,  galvanised  iron  sheet* 
and  black  sheets.  Japanesa  competition  is  severe.  Direct  dealings  with 
non-British  local  merchants  are  not  recommended.  Harbin  is  tlie  dis- 
tributing centre  for  the  whole  of  Xorthem  Manchuria,  and  at  present  is 
also  a  considerable  purchasing  centre  for  European  Russia.  There  is  a 
constant  demand  for  electrical  fittings,  machinery,  ironmongers',  wire, 
oils  and  paints.  The  urgent  deihand  brought  about  by  the  war  has,  for 
the  time  being  at  least,  practically  abolished  the  long-credit  system. 

Paraguay. — On  Dec.  11  last  a  general  strike  commenced  in 
A.suncion. 

The  strike  was  declared  by  the  Pa^-agiiayan  Regional  Workmen's 
I'nion  owing  to  a  question  between  carpenters  and  their  employers  not 
having  been  settled.  The  tram  service  stopped  working  in  the  morn- 
ing, and  the  power  house  stopped  generating  current  at  3.30  p.m.  owing 
to  the  workmen  having  joined  the  strike.  The  railways  staflfs  also  joined 
the  movement.  The  inmates  of  the  prisons  were  taken  to  the  power 
house  for  the  purpose  of  providing  cmrent  for  lighting  the  city.  Printers, 
bricklayers  and  bakers  also  joined  the  movement. 

Russia. — The  Ministry  of  Communications  has  prepared  a  Bill 
for  the  notification  of  centres  of  water  power  from  waterfalls,  or 
stretches  of  water  suitable  for  the  supply  of  such  centres,  of  national 
or  ijublic  im]X)rtance. 

The  Duma  is  impressed  with  the  necessity  for  the  organisation  and 
development  of  the  water-power  resources  of  Russia,  and  desires  to  have 
legislation  on  the  subject.  Up  to  the  present  permits  to  make  use  of 
water-power  have  been  in  the  nature  of  certificates  for  works  that  the 
Jlinistry  of  Communications  considered  would  not  interfere  with  naviga- 
tion rather  than  of  concessions.  These  certificates  were  only  issued  after 
consulting  the  local  owners  of  water  frontages.  Thepresent  Bill  proposes 
to  empower  the  Government  to  declare  any  waterfall  or  stretch  of  water 
capable  of  being  used  as  a  source  of  water-power  as  being  of  national 
importance,  and  to  take  possession  of  such  source  of  power,  either  for 
direct  Government  use  or  with  a  view  to  granting  concessions  for  its  use 

Mr.  L.  D.  Wilgrcss,  Canadian  Trade  Commissioner,  states  that  the 
following,  amongst  other  goods,  are  in  great  demand  on  the  Siberian 
market  :  Tools  of  all  kinds,  electric  light  fittings  and  hand  pumps.  The 
prospects  for  the  supply  of  machinery.  &c.,  in  connection  with  con- 
struction or  equipment  of  railways,  grain  elevators,  refrigerators,  rail- 
way car  shops,  flour  mills,  leather  and  other  factories,  ironworks  aod  coal 
and  other  mijxcs  warrant  careful  study  on  the  part  of  manufacturers  and 
contractors. 

Russian  Trade. — Owing  to  the  special  imjxirtance  of  establishing 
commercial  connections  on  a  firm  basis  between  the  allied  countries, 
and  with  the  object  of  ousting  German  intervention  and  competition, 
the  Russo-British  Chamber  of  Commerce,  at  Petrograd,  takes  this 
opportunity  of  requesting  all  British  lirms  wishing  to  trade  with 
Russia  now  or  after  the  war  to  send  their  catalogues  and  price  lists 
(^not  less  than  10  copies)  to  the  Chamber. 

The  cataloguP.'i  will  be  placed  in  the  special  librarv  of  the  Chamljer 
(at  4,  Gorochovaia.  Petrograd).  and  will  be  distributed  to  Russian 
merchants  interested  in  the  development  of  their  trado  connections  with 
England. 

"  Knyineering  "  reports  that  at  a  recent  meeting  of  the  Russian  Special 
•  'ommittee  for  Kighting  against  German  Preponderance  means  were 
di80U"sed  for  ousting  the  German  influence  of  the  following  companies  : 
Siemens-Schuckert.  Siemens  &  Halske,  AUgemeino  Elektricitiits  <Tesell- 
iichaft.  the  Elektro  Peredalscha,  and  the  St.  Petersburg  Company  for 
Electric  Lighting  of  1886.  The  representative  of  the  Minister  for  Com- 
mcroe  propo.«ed  three  mettsures  for  the  attainment  of  this  end — viz., 
liquidation,  purchase  by  the  State,  or  participation  of  the  (Jovenunent 
in  the  companies  by  exercising  the  requisite  control.  The  Committee 
pronounced  in  favour  of  the  first  measure  and  of  liquidating  all  five 
nimpaniex,  including  the  Petersburg  Company  of  188(>.  A  detnilvd  plan 
for  litpiidalion  will  Ix;  worked  out  by  the  liquidating  boards  which  were 
to  Ix'  iiiipointed,  but  the  (lommittee  has  already  drawii  up  some  general 
n-guliiliorm.  According  to  thene,  all  shares  not  i.ssued  to  a  distinct 
perxon  have  to  Ix;  exchanged  for  shares  issued  to  a  named  person  ;  the 
owner"  of  the  pn->-ent  shares  have  the  right  to  record  their  shares  with 
a  view  tonuchexchttnce.  but  such  exchange  can  only  begronted  to  persons 
with  regar'!  to  whom  them  can  Ixt  nosuspicion  as  toGerman  capital  being 
implicated.  The  other  (.hares  {that  is,  the  shares  held  by  Germans  or 
in  which  German  capital  in  interested)  will  he  purchased  by  the  Rui-sinn 
State  at  their  nominal  value.  These  chares  will  then  either  remain  in 
the  noxM'-iiion  of  the  State,  whereby  it  will  become  directly  interested 
in  the  difleretil  oonwrnn.  or  they  will  bo  sold  by  the  State."  According 
to  the  plan,  the  llqiiidat  inn  of  all  thn  five  eompanies  should  bo  completed 
by  .Inly  I.  Ifll7. 

Spain.  .A  concnihion  for  the  construttioii  and  working  of  a  trum- 
way  for  koikIh  traffic  from  the  Btation  of  Miravallcs  (on  the  Castejon 
Bilbao  railway)  into  the  town,  huB  Ijcon  grunted  to  Chiivurri,  Pctrc- 
menl  A  t'n. 

Uruguay.— SUtistitH  publihlicd  in  the  "  Journal  "  of  the  British 
(hum her  of  Commerce  in  Uniguuy  Bhow  timt  the  totul  iniporlB 
into  Ihul  country  in  1910  were  valued  ut  :M,l)71t,039  posoH 
(£7.»:u.i2;i). 

The  three  larK"«t  ( urilriliiilorH  weni  Argentina  7.37.'I.K.|:t  |«'soii 
(£l..VW,!tl2).  CnitedSt»t4-H  7,270.1180  pc»oii(£l.Mfi.084),  United  Kingdom 
(I,8.')1,II3  iicnoa  f£l,4IVn.HAI),  Amongut  lliii  cluaaoii  of  goodn  imported 
worn  nl«c^rie»l  goodii  23fi,70M  p.>i,oi,  (£49.025)  and  row  maturiul  and 
m»ohiDen'  lor  induittrien  »,fl05,402  rwson  (£1,403,660). 


MISCELLANEOUS  NOTES. 


Allen  Enemy  Patents.—The  Patersun  Engineering  Co.  has  applied 
for  a  licence  under  the  Ornstein  Patents  Xus.  3,(j()G  and  10,374  of 
1914,  for  "■  Process  and  apjjaratus  for  sterilising  water  "  and  "  Appa- 
ratus for  treating  water  with  gas." 

Breach  of  Factory  Regulations.— Before  the  Buxton  magistrates 
last  week  the  Buxton  Lime  Firms  Co.  (Ltd.)  was  charged  with  having 
failed,  in  two  instances,  to  comply  with  the  electricity  regulations 
made  by  the  Home  Office  under  the  Factory  and  Workshons  Act. 

In  September  last  a  man  named  Bennett  was  found  lying  dead  on  an 
iron  pipe  which  contained  a  cable  used  for  lighting  purposes  by  defendant 
company.  If  the  pipe  had  been  properly  earthed  in  accordance  with  the 
regulations  death  would  not  have  occurred. 

For  the  defence.  Dr.  Eastham  submitted  that  the  case  was  miscon- 
ceived. The  man  had  to  climb  up  a  4  ft.  fi  in.  wall,  and  had  gone  a  yard 
or  two  up  the  embankment.  It  was  not  a  thoroughfare.  The  pipe  was 
placed  in  an  inaccessible  place,  and  his  clients  thought  it  was  in  such  a 
position  that  no  one  could  get  to  it,  and  no  one's  duties  took  him  there. 
He  submitted  that  the  company  were  not  responsible  for  contributing  to 
this  man's  death. 

The  Bench  were  unanimous  in  the  first  case,  and  imposed  a  fine  of 
£10.     The  second  case  would  be  dismissed  on  payment  of  costs. 

Callender's  Hospital  and  Distress  Fund.~lhe  report  of  this  fimd  for 
the  year  ended  Dec.  31,  1916,  states  that  the  continuance  of  the  war 
has  caused  many  more  of  the  old  members  to  leave  in  order  to  serve 
King  and  country,  and  women  are  doing  their  best  to  fill  the  gajj. 

Subscriptions  have  been  well  maintained.  Donations  to  the  funds 
included  £50  from  t'allender's  Cable  &  Construction  Co.,  £5.  5s.  from  Mr. 
T.  0.  Callender.  and  £2.  2s.  each  from  Mrs.  E.  C.  Drake,  Sir  J.  Fortescue 
Flannery  and  Messrs.  C.  H.  MeEuen,  A.  R.  Kibblewhitc,  J.  S.  Pollock, 
J.  Varley,  P.  Walker  and  J.  C.  A.  Ward.  The  penny  weekly  subscrip- 
tions realised  £287.  19s.  7d.  Awards  to  hospitals  (varying  from  £73.  10s. 
to  £3.  3s.)  amounted  to  £281.  8s.,  and  grants  to  members  to  £62.  16s.  2d. 
in  addition  to  233  hospital  letters,  10  letters  for  home  nursing,  and  10 
convalescent  home  letters. 

Electric  Light  Switching  Exams.— The  latest  phase  of  this  activity 
of  Jlessrs.  A.  P.  Lmidberg  &  Sons  takes  the  form  of  "  Batch  Exams.," 
which  anyone  can  enter  without  fee  at  any  time,  and  on  the  results  of 
which  certificates  are  awarded. 

We  have  received  a  copy  of  a  "  Batch-Exams."  leaflet,  which  has  been 
issued  by  the  firm.  It  gives  full  particulars  regarding  the  "  Batch  "  idea, 
and  contains  a  set  of  preliminary  grade  problems  which  the  recipient  can 
start  working  without  delay.  Those  interested  should  communicato 
with  the  firm  at  477-489,  Liverpool-road,  London,  N. 

Enemy  Firms  Wound  Up.— The  Controller  of  Krupka  &,  Jacoby 
( Ltd. )  has  ap])lied  for  .i  release.  Objections  to  Board  of  Trade  by  Feb.  7. 

Claims  againstRadium  Limited. 93.Mortimer-stroet.W..  are  to  bo  sent 
by  Feb.  24  to  Controller,  Mr.  C.  N.  Bceby,  66,  Basinghall-street.  E.(!. 

Fraudulent  Use  of  Electricity.  -At  Rugby  last  month,  Hugh  L. 
Smith,  eilgineer,  was  summoiud  In-  the  Urban  Council  for  feloniously 
u.sing  electricity  between  Aug.  1  and  Oct.  15,  1916. 

In  November,  1913,  defendant  (it  was  said)  applied  to  have  the 
el'ctric  current  installed  at  his  house  for  power  anil  heating  purposes 
only,  but  when  an  official  visited  the  premises  on  Oct.  16  last  he  fomid 
wiring  for  lighting  puqioses  had  been  put  up  in  practically  cvoiy  room, 
and  that  lamiis  f)f  (ifl  c.p.  or  80  c.p.  were  in  use,  also  that  in  an  attic  used 
as  a  workshop  there  was  a  lamp  of  300  c.p.  'The  chai^jes  for  current  for 
heating  and  power  are  resjwctively  l.Ul.  and  2d.  per  unit,  against  4Jd. 
per  unit  for  lighting.  It  was  also  fouiid  that  b:hind  a  pictuie  in  tho  hall 
consumer's  cable  had  boon  bared  for  I  \  in.  and  prepared  for  making  ready 
connections  :  that  the  seal  of  the  fuse  box  had  been  broken,  the  Council's 
fuses  taken  away  and  others  of  a  stronger  and  dilleient  make  jiut  in,  by 
which  means  it  was  possible  to  got  a  great  amount  of  current  without  it 
passing  through  tho  meter. 

Defendant  pleaded  guilty  to  the  charge,  but  said  the  large  lamps  were 
used  oiilv  for  wamiinc  the  rooms  in  the  day  linv. 

A  (no  of  £10  and  costs  was  imposed,  the  Clmimian  (Mr.  T.  A.  Wi.se) 
remarking  that  he  was  sorrj'  to  find  a  man  in  defendant's  position  guilty 
of  such  a  mi'an  fraud. 

Inquest.'— 'I  he  inquest  on  the  tramway  iinKhictress  who  was  killed  in 
thenccnl  (ninicar  collisioii  at  Wyke.  |!r;ulfiiid,was(<nelucUd  last  week. 

The  jury  found  that  the  brakes  of  (he  runaway  ear  were  in  working 
order,  but  were  not  appliid,  and  that  there  was  neglect,  but  not  of  a 
criminal  and  culpable  nature.  .\  more  practical  tuition  of  conduc- 
tresses in  the  appli(^ati(m  of  brakes  whs  alto  rcconmiendcd.  The  Corpora- 
tion  have  Hcceptid  responsibility  for  tho  accident,  and  promised  reason- 
able compensation. 

The  Coroner  Hiiggestcd  thai  a  practical  lesson  might  be  given  the  con. 
ductresscH  on  the  rails  as  well  as  in  1  lie  school. 

Mr.  C.  .1.  Si'KNiKH  (tramways  nuinager)  said  he  did  not  know  how  tho 
(.ystem  of  training  could  be-  iriMlerinllv  »ller<d.  The  wiu-k  wns  so  simple 
iii  regard  to  the  working  of  tli.'  bniUis  that  he  did  not  see  how  anythnig 
further  could  be  done.  After  nil,  they  cnme  in  the  end  to  (Ik;  humaH 
clement,  uikI  no  amount  of  inslruition  would  be  of  any  ovail  with  some 
peoplo  in  certain  emcrgencicB.  Ho  would  see,  however,  if  any  arrange- 
ment could  be  made  to  give  some  practical  instruction. 
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I  TENDERS    INVITED.  | 

liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^^ 


Boiler,  Coal  Bunker,  Conveyor,  &c. 

'I'lir  Klfctrifity  Coiiunittec  of  Harrogate  Corporation  invite 
tcndi'i's  for  tho  su])iil y  and  erection  of  a  by-product  Steam  Boiler, 
Overhead  Coal  Bunker,  Coal  Conveyor  and  Structural  Steel 
Work.  Specitications  from  the  borough  electrical  engineer,  Mr. 
(ieorge  Wilkinson,  M.I.E.E.,  IM.l.M.E.,  to  whom  tenders  arc  to 
be  .sent  by  JIareli  ").     See  also  an  advertisement. 

Telephone  Materials,  &c. 

Tenders  are  invited  up  to  March  2S  for  the  supply  and  delivery 
to  the  Postnuister-Generars  Department,  State  of  South  Aus- 
tralia, of  Telephones,  Telephone  Parts,  Cords,  Line  Material, 
Creed  Tape,  &c.  Specifications,  tender  forms,  &c.,  can  bo  ob- 
tained at  the  Commonwealth  Offices,  London.  iSee  also  an 
adi'ertiseinent. 

Arc  Lamp  Carbons. 

Tenders  arc  invited  for  the  supply  of  699,000  Arc  Lamp 
Carbons  to  the  Cit.v  of  Melbourne.  Tender  forms,  Specitica- 
tions and  conditions  of  tender  can  be  obtained  from  the  agents 
for  the  City  Council,  Messrs.  Mcllwraith,  McEaeharn  &  Co. 
Ppy.  (Ltd.),  Billiter-square  Buildings,  London,  E.C.,  to  whom 
tenders  are  to  be  delivered  by  noon  Fsb.  14.  See  also  an 
advirtisement. 

Automatic  Telephone  Exchange. 

The  High  Commissioner  for  the  Union  of  South  Africa  invites 
tendei-s  for  the  supply  and  installation  of  an  Automatic  Tele- 
phone Exchange  at  the  Post  Office,  Pietennaritzburg,  Katal 
Province.  Specification  and  conditions  of  contract  from  the 
offices  of  the  High  Ccmmissioner,  32,  Victoria-street,  London, 
S.W.,  where  tenders  must  be  lodged  by  noon  March  8. 

Turbo-Alternators,  Dynamos,  Switchboards,  Motors,  &c. 

Tenders  are  invited  for  the  supply  and  delivery,  f.o.b.,  and 
complete  erection  of  One  Steam  Turbo-alternator  (of  7,500  k.  v.a. ) 
and  Condensing  Plant,  at  the  City  of  Melbourne  electricity 
works.  Tender  forms  from  Messrs.  IVIcIlwraith,  McEacham  & 
Co.  Ppy.  (Ltd.),  Agents  for  the  City  Council,  Billiter-square- 
btiildings,  London,  E.C. ;  tenders  to  Chairman,  Electric  Sujiply 
Committee,  Town  Hall,  Melbourne,  by  noon  March  5. 

Public  Lighting. 

Banbridge  Urban  Council  want  tenders  by  7.30  p.m.  Feb.  3 
for  Public  Lighting  (gas  or  electric). 

Electric  Cranes. 

Tenders  are  requked  until  Feb.  12  for  the  Kup|)ly  of  six  4-ton 
Electric  Travelling  Portal  Jib  Cranes  for  JJurban  Harbour. 
Specifications  from  Secretary  to  Tender  lioartl,  S.  African  Rail- 
ways Headquarter's  Offices,  Johannesburg,  or  from  the  High 
Commissioner  for  South  Africa,  32,  Victoria-street,  London, 
S.W.,  at  which  addresses  tenders  will  be  received. 
Train  Lighting  Cells. 

The  South  African  Railways  Administration  re((uire 
tenders  for  the  supply  of  3,420  Train  Lighting  Cells,  the  approxi- 
mate requirements  for  the  year  ending  Feb.  28,  1918  (Tender 
No.  7oO).  A  revised  drawing  of  the  cells  required  may  be  in- 
spected at  the  Railway  Stores  at  Cape  Town,  Port  Elizabeth, 
East  London,  and  Durban  and  at  the  office  of  the  Chief  Railway 
Storekeeper,  Park  Station  Chambers,  .Johannesburg.  A  cojjy 
of  the  drawing  may  be  obtained  from  the  Stores  Offices  on 
payment  of  10s.  6d.,  to  be  refunded  on  receipt  of  tender- 
Electric  Tipping  Wagon.  '(■ 

'J  cnders  are  required  by  10  a.m.  Feb.  9  for  the  supply  of  an 
Electric  Tipijing  Wagon  for  the  Manchester  electricity  depart- 
ment.    Si^ecifications  from   Mr.   F.   E.   Hughes,  Town  Hall, 
Manchester. 
Wiring,  &c. 

Tenders  are  wanted  by  Feb.  24  for  Electricians'  Work  at  the 

W  ar  Hospital  and  the  Merton  Banks  Sanatorium,  Keiohley. 

Forms  of  tender  from  JIi-.  J.  N.  Clarkson,  40.  North-street, 

Keighlej.  •  £_ri.LLJ 

Railway  Stores. 

The  Mini, AND  Railway  Co.  Northern  Counties  Com- 
mittee (JiiKi.ANn)  want  tenders  by  Feb.  8  for  12  months'  supjily 
of  Telegraph  Ironwork,  Wire  Batteries,  Electric  Lanijjs,  Carbons, 
Castings,  Metals,  Iromnongery,  &c.  Korms  of  fender  fr.im  the 
Stores  Supt.,  York-road  Station,  Pellasl. 


Lamp  Holders,  &c. 

The  ('(JMiii.ssioNERS  OF  H.M.  Works,  &c.,  require  tenders 
(from    mainifacturers)    by   11  a.m.   Feb.  6   for    Electric    Lamp 
Holders,   &e.     Forms  of  tender,   &c.,  from  the  Controller  of 
Sup|ilics,  King  Charles-street,  Westminster,  S.W. 
Electrical  and  General  Stores. 

Battersea  (London)  Council  rcquu'e  tenders  by  noon  Feb.  (> 
for  sujiply  of  Various  Stores  and  Materials  for  their  electricity 
department.  Forms  of  tender  from  the  Engineer,  Lombard- 
road,  Battersea.  S.W. 

Bermondsey  (London)  Guardians  require  tenders  by  6  p.m. 
Feb.  22  for  12  months'  supplv  of  Electric  Lamps,  Ironmongery, 
&c.     Forms  of  tender  from  the  Clerk,  283,  Tooley-street,  S.E. ' 

Pembroke  (co.  Dublin)  Council  require  tenders  by  Feb.  5  for 
12  months'  Electrical  Supplies,  Iror  mongery,  &c.  Specification 
from  the  Town  Hall,  Ballsbridge,  co.  Dublin. 

Cheltenham  Guardians  want  tenders   by  Feb.    14  for   12 
months'    supply   of    Electric    Light   Fittings,    Castings,    Iron- 
mongery,   Rubber   Goods,   &c.     Forms   of   tender   from    the 
Borough  Engineer. 
Tramway  Materials  and  Stores. 

The  Tramways  Committee  of  Manchester  Corporation 
invite  tenders  for  the  supply  of  Materials  and  Stores,  including 
Motor  and  Controller  Parts,  Resistances,  Coils,  Trolley  Poles, 
&o..  Lamps,  Switches,  Bells,  Insulation  Material,  Carbons, 
Overhead  Equipment,  Cable,  Wire,  Oils,  Paints,  Ironmongery, 
Bolts,  Screws,  Axles,  Tyres,  Castings,  &c.  Schedules  from  the 
general  manager,  Mr.  J.  M.  McElroy.  Tetrders  to  Chairman  of 
Tramways  Committee,  55,  Piccadilly,  Manchester,  by  Feb.  13. 

Halifax  tramways  department  requu-e  tenders  by  Feb.  12 
for  12  months'  supply  of  lighting  Fittings,  Insulating  Materials, 
v.r.  Cable,  Copper  and  Phosphor-Bronze  Wire,  Brake  Blocks, 
Trolley  and  Overhead  Line  Materials,  Castings,  Oils,  &c. 

Yarmouth  Council  want  tenders  by  noon  Feb.  6  for  supply 
of  various  Stores  to  the  Tramway  Department.  Forms  of 
tender,  &c.,  from  the  Manager. 

Salford  Corporation  Tramways  Department  require  tenders 
by  Feb.  12  for  12  months'  supply  of  miscellaneous  Stores. 
Particulars  from  the  Manager,  32,  Blackfriars- street,  Salford. 

Croydon  Council  require  tenders  by  10  a.m.  Feb.  19  for  the 
supply  of  General  Stores  to  the  Tramways  Department  for  three, 
six  and  twelve  months.  Forms  o-  tender,  &c.,  from  the  Tram- 
ways Jlauager. 

illllllllllllllll!lllllll!lllllllllllllllllllllllllllllllllllllllll!llll!lliy^ 

m  TENDERS  RECEIVED  AND  ACCEPTED 


('Arc  Town. --'1  he  tciider  nf  K.  A.  Mjaw  &  C.i.  has  been  aerepfed 
for  wiring  \"ic'toria  Court  Flats,  tSOO. 

Islington  (London). — The  Lighting  Committee  reported  to  the 
Council  last  week  that,  in  view  of  the  present  circumstances,  they 
considered,  it  inadvisable  to  advertise  for  tenders  for  amiual  stores. 

Tho  pi'esont  contractors  had  bwn  cominunicat(Kl  with  in  order  to 
ascertain  whether  tliey  wei'o  pivpni-ed  to  continue  their  contracts,  and 
it  was  reported  tliat  where  a  sliding  scale  goTOnied  by  the  market  price 
was  inserted  in  the  contracts  the  contractors  were  piiipared  to  continue 
on  existing  conditions,  but  in  other  ca=ps  increas^ed  prices  were  asked 
for.  and  it  was  thought  that  under  the  circumstances  it  would  be  ad- 
visable to  aoce]it  sanio  in  tho  majority  of  ca?es. 

The  Council  authori.'^od  tho  Committee  to  arrange  for  the  continuation 
of  contracts  where  tliey  were  satisfied  tliat  this  could  be  done  upon 
satisfactory  tonus.   The  existing  con  tractors  and  materials  supplied  are : — 

Dick's  Asbestos  Co.  and  .1.  Oibb  &  Co..  engine-room  stores  :  A.  F. 
Goodwin  &  Co.,  arc  lamp  globes;  Vacumu  Oil  Co..  oils  and  lubricants  ; 
British  Electric  Transfonuer  Co.  and  Sheepbridge  Goal  &  Iron  Co., 
transformers  and  cast-iron  tanks  ;  Basilica  Mfg.  Co.  and  Prj-ke  &  Palmer, 
steel,  iron,  tools,  belting,  rope,  &-c.  ;  Young  &  Sons,  Turner  &  Lisne}-, 
J.  Knowles  &  Co.  and  Doulton  &  Co.,  earthenware  pipes,  insulators,  &c.  ; 
Chamberlain  &  Hookham  and  British  Westinghouse  Elec.  &  jMfg.  Co., 
electricity  meters;  British  Insulated  &  Helsby  Cables,  cable;  A.  F. 
Goodwin  &  Co.,  Crysolco  Co.  and  Kdison-Swan  Electric  Co..  electrical 
simdrios,  lamps,  brushes,  aie  lamp  parts,  &c.  ;  Geipol  &  Co..  arc  lamp 
carbons  ;  Callender's  (!ablo  &  Construction  Co.,  W.  Lucy  &  Co..  Sykes 
*.  Sugden,  J.  Gibb  &  Co.,  Dussek  Bitumen  Co.,  W.  T.  Henley's  Telegraph 
Works  Co.  and  India  Rubber  it  Gutta  Perchn  &  nvieL'rapli  Works  Co., 
cablo  tenniual  boxes.  &c. 
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Commonwealth  Contracts.— The  following  tenders  have  been 
accepted  by  the  Australian  Government  Departments  : — 

PostmaMer -General's  DepartmenI,  Sydney. — Mestem  Electric  Co., 
30,000  jointing  sleeves  at  15s.  9d.  per  100. 

Vi'ealern  Anstralia  Gorernment  Tender  Board. — Chas.  Atkins  &  Co., 
a.-c.  motors  and  converters,  six  at  £26  13s.  each,  four  at  £42  12s.  each. 
four  at  £35  16s.  each,  four  at  £73  19s.  each,  and  five  at  £60  each  :  ,T.  R. 
W.  Gardam,  a.-c.  motors  and  converters,  one  at  £36  5s.  and  ten  at 
£41  10s.  each  :  Elder.  Shenton  &  Co.,  a.-e.  motors  and  converters,  four 
at  £31  each,  five  at  £28  16s.  each,  four  at  £23  los.  each,  and  thi-ee  at 
£22  OS.  each  :  Denny  Bros.,  a.-c.  motors  and  converters,  seven  at  £20 
5s.  each,  and  two  at  £24  15s.  Each. 

Victorian  Bailway  Cotnmissioners. — Australian  General  Electric  Co'. 
signal  lighting  transformers  for  powf  r  signalling,  £2  lis.  each,  and  half- 
watt  lamp.",  lanterns  and  globes,  at  schedule  rates. 

Portmaster-General's  DepL,  Melbourne. — Western  Electric  Co.,  2,000 
jointing  sleeves,  Qs.  8d.  per  100  ;   4,000  ditto,  lis.  9d.  per  100  ;   2,000 


ditto,  £1.  Os.  Od.  per  100  ;  2,000  ditto,  Us.  3d.  per  100  ;  1,500,000  ditt,. 
(paper),  3s.  3d.  per  1,000  ;  Firebrick  Insulator  &  Pottery  Co.,  50  000 
porcelain  insulators,  6|d.  each.  '       ' 

PostmiHer-General's  Dept.'Brisbaiie.—Edison  Swan  Electric  Co.  15 
Edison  Lslande  cells,  93.  each  ;  50  ditto,  15s.  4d.  each  ;  10  porcelain  jars 
4s.  lid.  each  ;  600  oxide  plates,  2s.  OJd.  each  ;  250  pairs  zincs  Is  8d' 
per  piir  ;  450  pairs  ditto,  3s.  Ij-d.  per  pair  ;  Brisbane  Electrical  Co  " 
10,000  corks  for  Aleidinger  cells.  Id.  each  ;  Noyes  Bros.,  10  porcelain  iars' 
2s.  fid.  each.  ■"    '  ' 

Postmisler-GeiitraVs  DipL,  Adelaide.— \V.  T.  Henley's  Telegraph 
Works  Co.,  5,580  yds.  cable,  £708  per  mile  ;  British  Insulated  &  Helsbv 
Ciblcs,  550  yd?,  cable,  £1,034  per  mile. 

New  Zsaland  Government  Contracts.— The  X.Z.  Public  Stores 
Tender  Board  has  accepted  the  following  tenders  :— 

P.  R.  Baillie  &  Co.,  10..500  telephone  cords.  £1,145;  B.  L.  Donne 
4,000  switchboard  idugs,  £558,  and  1,000  extension  bellsi  £406.  ' 


FINANCIAL    MATTERS. 


MUNICIPAL  ACCOUNTS. 

Stepney  (London). — The  accounts  of  tlie  electricity  supply  under- 
taking for  the  \ear  ended  March  31  last  .show  gross  capital  expen- 
diture £045,041  (increase  £44,697),  of  which  £520,164  is  outstanding. 

Revenue  was  £104.531  (compared  with  £93.637  in  previous  lear).  and 
working  and  general  expenses  were  £69.237  (£48,508),  leaving  gross  profit 
£35.294  (£45.129).  After  meeting  capital  charges,  Ac,  the  net  deficit 
was  £.5.864  (against  net  profit  £10,702).  The  maximum,  supply  generated 
was  9,874  kw.  (7,756  kw.),  units  generated  were  27,827,1,')8  (21.923.856). 
sold  in  Stepney  18,916.612  (17,194.300).  public  bulk  supplv  6,055.279 
(1.562.707) :  total  24,971,891  (18,757.007).  Average  income  "was  1150d. 
(l-211d.)  per  imit  sold,  work's  and  administrative  cost  was  0-649d. 
(0-584d.),  andinterest  and  sinking  fimd  absorbed  0406d.  (0440d.)  The 
engineer  and  manager  (Mr.  W.  C.  P.  Tapper)  says  in  his  report  the  ex- 
tension of  the  LimehouEO  generating  station  has  been  completed  and 
10.000  kw.  of  the  15,000  kw.  of  plant  for  which  the  extension  was  de- 
signed has  been  installed,  making  the  plant  capacity  17.7iiO  kw.  The 
all-roimd  advance  in  costs  (coal  Ijeing  the  chief  item)  has  prevented  any 
improvement  upon  the  estimated  deficit,  and  as  no  increase  was  made  in 
charges  the  deficit  was  £5.864  to  be  taken  from  re.soi-ve.  An  increase  of 
15  per  cent,  was  made  in  the  charges  for  current  at  the  end  of  the  financial 
year,  and  further  advances  have  been  found  recessaiy  since.  Nearly 
£10.0(X>  additional  capital  charges  were  incurred  in  connecti(m  with  tlie 
capital  oxjjenditure  on  the  Lim.choufO  extension.  Wages  increasLd 
£l,iKJ«  and  revenue  from  private  and  public  lighting  (loss  cost  of  genera- 
tion) decrca.'cd  £3.260.  But  for  the  abnormal  conditions  due  to  the  war, 
the  financial  result  would  have' exceeded  the  best  obtained  in  previous 
years.  The  supply  and  maintenance  of  motors  meets  with  continued 
BucCJfid  and  the  profit  from  this  was  over  £1.100.  The  .Ministry  of 
Munitions  has  certified  the  undertaking,  and  issued  over  100  war.'ci-vice 
badgOB  to  employees,  of  whom  five  were  recently  dubadged.  At  the  end 
i)f  the  report  is  a  roll  of  honour  containing  the  names  of  60  members  of 
the  staff  who  are-  sen-ing  or  have  served  in  H.M.  Purees  durijig  the  war  ; 
of  whom  «o  regret  that  eight  have  been  killed  or  have  died  on  net  ivo 
MTviw. 

Tynemouth.— T  fio  atcountH  of  the  electricity  department  for  the 
year  ended  March  31  last  show  total  cajjital  expenditure  £07,695 
(increafic  £52! ),  of  which  £.55,708  is  outstanding. 

Itevenuo  was  £14.369  (compared  with  £1(1.026  in  previous  vear).  and 
working  and  general  cxiwnKes  were  £15,653  (£15,802).  intere.st.  sinking 
fund,  loan  inntulments  and  apparatus  bought  out  of  re-venuo  amcninted 
to  £«.512  (£H.49<)).  the  not  re'sult  being  a  deficit  of  £513  (compared  with 
a  profit  of  £738).  Working  and  general  costs  were-  l'055d.  (1020d.)  jier 
unit  M.ld,  mill  total  troRtx.  including  financial  charges,  sinking  funds  and 
e.ipitolex|M-ndituiv  out  of  revenue,  were  l-897d.  (1 -813(1.).  Kelvins  s(,|d 
wen-  4,.j2H.(l.5H  ( I.WlIt.Sd).     Maximum  demand  was  1.160  kw.. 

Mr.  <;.  Tumbiill  thorough  electrical  engine(!r)-,Ha>'H  in  his  report  thi-i<- 
b»«  Iwn  no  n:al  dcdicit.  but  an  actual  jirofit  of  £5,998.  ,Thls  has  been 
ex|)cnd"d  ininl'-r-nl,  hinking  fund  and  redemption  and  in  capital  expen- 
diture riui  of  rewiiw.  Tin-  balance  of  £513  has  Ix-en  met  from  funds  In 
hand,  and  tin-  muii  of  £1.311  Htill  remains  from  past  (irofits. '  The  gross 
nroHt  (ClIMiH)  in  over  Hi  ]Ht  oi-nt.  on  the  capital  nulstanding  at  the 
licglmiing  o(  the  year.  During  the  winter,  the  demand  for  current  from 
thoiiulk  nunplv  .nmi.Biiv  l«.(.nm„  1.0  great  that  the  department  had  to 
run  it*  iil»-»m  plnnl.  Thin  iH-rtimnid  it-,  work  with  even'  satinfaotion. 
but  with  temporary  riiiiiiiiig  the  coMh  were  naturally  high.  ApplicB- 
timn  for  coniieeiii,,,  ilurint;  I  lie  ynai  were  reBtricted  by  war  conditions, 
ntid  AH  timn  ro-k  on  it  will  lie  mon>  and  nmre  diOicult  to  put  in  wiring,  as 
mon  arK  c»l|eil  u|i  tor  tb"  Anny.  'I'ln-  electric  motor  has  acliioved  an 
unBM«iI»bl«  jilaw  in  the  ennineering  workn.  Modem  faclories  are 
e(|Ui(ipi-d  Ihroiigboiil  with  moiorB  and  Imlieil  tlm  pivn-iit  Jinmi-nBe  outpiil 
•■1  munitloni  eould  not  liave  lui-n  produii-d  wiMioul  tin-  i-lec.lric  motor. 
Iii-iiinnil  li.i  m.,i..f  I'.nil  i-.  growing  rapidly  in  Tynrmoulji. 
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NEW  COMPANIES,  MORTGAGES  &  CHARGES. 

NEW  COMPANIES. 

BRITISH  SWITCHGEAR  (LTD.)  (145,352)— Private  company.  Keg. 
Jan.  25.  capital  £40,300  in  £1  shares  (40,000  preference),  to  carry  on  the 
business  of  manufacturers  and  dealers  in  electrical  switchboards  and 
other  electrical  and  mechanical  machinery  and  apparatus,  &c.,  and  to 
enter  into  an  agreement  with  Brook,  Hirst  &  Co.  (Ltd.)  and  Erskine, 
Heap  cfc  Co.  (Ltd.).  First  directors  are  .1.  A.  Hirst  (nominee  of  Brook, 
Hir.st  &  Co.),  J.  M.  Scott  Maxwell  (nominee  of  Electric  Control,  Ltd.).  A. 
Erskine  (nominee  of  Er.^kine,  Hcpp  &  Co.)  and  H.  C.  Siddeley.  Sec- 
retary :   C.  H.  Siddelp^-. 

MORTGAGES  AND  CHARGES. 

BRITISH  MINIATURE  ELECTRIC  VEHICLES  (LTD.)— Particulars  of 
£3.0(111  (l.liriiturrs  civiitcd  .Ian.  17.  1917.  have  been  filed,  amount  of 
present  issue  being  £1 .0110.  l'r(i|ierty  ohargcd  :  Company's  undertaking 
and  jnuprlw  present  and  tiitiire.      No  trustees. 

MERRYLEES  &  CO.  (LTD.)  -Notice  of  appointment  of  P.  S.  Booth, 
E.vcluinge-ehanibers.  I>iveriiool,  as  receiver  on  Jan.  15.  .1917,  under 
powers  contained  in  debentures  for  £2,500  dated  Nov.  30,  1914,  hns  been 
tiled. 


CITY  NOTES. 


HBHORANDA  (Jan.  31).— Bauk  rate  5^  per  cent,  (sinu-  .Ian.  18,  1917) 
Consols,  52.  Stocks  and  Shares  Ticket  Day,  Feb.  8.  Pay  Day  Feb.  9 
Price  of  Silver,  37  ||,  d. 

CHATHAM  &  DISTRICT  LIGHT  RAILWAYS  CO.— The  revenue  for  1916 
was  £64,51)7.  7s.  lOil.  ami  the  ex))enses  were  £.34,341.  5s.  4d.,  leaving 
£30,2215.  2s.  (id.      After  paying  rent  of  lloeliester  ( 'orporation  lines  (£3,74.3. 

.12s.)  and  interest  on  debentures,  cSie.  (£2.5,s;i  12s.  9d.),  transferring  £6.000 
to  reserve  for  depreciation  and  £2.(^10  to  niaiiiteiunice  reserve  account 
and  writing  oS  £1.632  Is.  3d.  for  investments,  anil  adding .£3.150.  Is.  3d. 
brought  forward, the  balance  is  £17.4t)l,  Os.  9d.  Of  this  amount  £2,940 
has  been  paid  for  the  interim  dividend  iit  rate  of  5  per  cent,  per  annum 
on  the  preference  share  capital  and  £3.1,S0  for  the  interim  dividend  of 
3  per  rent,  on  the  ordinary  share  capital  for  the  .lune  hnlf-ycar,  and  the 
directors  recommend  payment  of  final  dividends  at  rate  of  5  per  i-ent. 
per  annum  on  the  preference  share  ea|iital  and  of  4  per  cent,  on  the 
ordinary  share  capital,  making,  with  interim  ilivideml  7  per  cent,  for 
the  year.  The  10  per  cent,  of  net  ])rolits  pay.ible  to  the  directors  after 
payment  of  5  percent,  dividend  on  the  orilinaiy  share  en  pit  11 1  for  the  year 
auiountsto.£307  Is.  8d.,  leaving  £3.793.  19s.  Id.  for  revenue  new  aeeount. 
Thefe  is  an  inerease  of  £3,li50  In  the  revenue  and  £2,111  in  the  expenses 
i-onipared  with  the  receipts  and  e.xpeu.ses  fur  191.5.  It  has  again  lieeii 
impossible,  owing  to  shortage  of  laboiii  and  dillieiilty  in  obtaining 
nmterials.  to  maintain  the  track  and  rolling  stock  in  the  usual  state  of 
repair,  and  £2.llltli  lias  been  lulilid  In  niainlainance  reserve  account  in 
order  to  make  some  prnvisiims  for  repairs  after  the  war. 

DUBLIN  UNITED  TRAMWAYS  CO.  (1896)  (LTD.)— The  accounts  for 
1916  show  that  the  amount   available  for  division   is  £91.194.   5s.    lid. 

•  Interim  dividends,  amounting  to  £24.960,  were  ])aid  in  August,  leaving 

.£66,231.  .5...  lid.  (Jut  of  this  sum  it  is  reeommended  (hat  a  dividend  at 
rate  of  (1  percent  per  annum,  (less   tax)  be  paid  on  the  ]ireference  shares 

'for  the  half-year  ending  Dee.  31.  and  that  a  final  dividend  at  lale  of 
5  jier  cent,  per  annum'  (less  tax)  be  paid  on  the  ordinary  shares  for  (lie 
Haiiie  half  year  ;  that  £20,000  he  set  aside  for  renewals  of  rail  and  £7,000 
|,e  added  to  general  reserve,  leaving  £13,359.  5s.  lid.  to  carry  forward. 

METROPOLITAN  RAILWAY  00.  A  dividend  at  rate  of  1  per  (^ent.  has 
been  deelaivd  on  I  lie  iM'iliiiar\-  stock  for  the  past  half-year  (making  I  per 
eiiil.  fill  I  lie  yeiir).  eanyiii:.'  lorwaril  about  tl4,5(H),  after  placing  tl'O.OOO 
to  general  ivnewal."  fund. 
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The  Purchase  of  Coal. 

A  Bulletin-  rocently  issued  by  the  Bureau  of  Mine.?  show.s 
that  the  purchase  of  coal  on  a  scientific  basis  is  making  con- 
siderable headway  in  the  United  States.  By  "  scientific 
basis  "  we  mean  under  specifications  depending  on  the  heating 
\  alue  of  the  coal,  its  content  of  ash  and  of  moisture,  and  other 
considerations,  rather  than  upon  the  reputation  or  trade  name 
of  the  coal.  It  appears  that  the  plan  was  first  adopted  by  the 
U.S.  Government  about  10  j'ears  ago.  Since  then  the  plan, 
modified  in  form,  but  the  same  in  principle  lias  been  gradually 
adopted  until,  at  present,  of  the  coal  used  by  the  Government 
more  than  half  is  purcha.sed  under  .specifications.  A  labora- 
tory is  maintained  at  the  Bureau  of  Mines  where  .samples  re- 
presenting deliveries  of  coal  purchased  under  specifications  are 
analy.sed  and  tested.  At  this  laboratory  it  is  said  that  more 
than  1,200  samples  have  been  dealt  with  in  a  month.  With 
the  complete  equipment  and  the  efficient  technical  staff  em- 
ployed, the  analytical  work  has  been  so  per.'ected  that  the 
analyses  and  heating-value  tests  of  the  samples  received  are 
as  accurate  as  may  be  reasonably  expected  in  laboratory  work 
of  this  nature.  We  venture  to  think  that  if  it  is  advantageous 
for  the  State  to  purcha.se  coal  to  specification,  it  is  of  equal 
advantage  to  the  individual  .so  to  do.  Many  of  the  largest 
coal  u.sers  in  the  country  already  buy  coal  on  this  plan  but  we 
sliould  like  to  see  the  method  more  widely  adopted,  not  only 
by  the  large  consumers  but  also  by  the  medium  and  small 
consumers.  Wide  adoption  of  the  ])lan  would  make  it  possible 
to  establish  a  central  laboratory  where  the  tests  could  be  made 
accurately  and  economically.  Only  those  who  have  actually 
done  the  work  know  how  difficult  it  is  to  obtain  consistent 
results  in  the  testing  of  fuels,  and  the  central  laboratory  would 
get  rid  of  the  difficulty.  The  bulletin  mentioned  deals  authori- 
tatively and  exhaustively  with  the  metliods  of  sampling 
delivered  coal,  and,  in  addition,  typical  specifications  aro  given 
for  the  puicha.se  of  coal. 


Fuses  on  Short  Circuit. 

It  is  well  recognised  that  the  object  of  the  fu.sc  on  an  electric 
circuit  is  twu-fold,  firstly  to  prevent  overloading  of  the  circuit, 
and  secondly,  to  prevent  damage  to  the  wiring  through  short 
circuits.  On  ordinary  networks  the  fuse  is  called  upon  mainly 
to  play  the  part  of  protector  against  overloading  and  against 
the  milder  forms  of  short  circuit ;  but  it  is  nevertheless  realised 
that  every  fu.se  shoidd  be  capable  of  standing  what  is  termed 
a  '■  dead  short  circuit."  The  fuse  takes  a  certain  time  to  act 
— this,  in  fact,  being  one  of  its  virtues — but  owing  to  this 
charaeteri.stic  the  current  thaj  is  carried  before  actual  fusion 
occurs  may  be  very  high  under  certain  conditions,  and  a  state 
of  aft'airs  may  be  reached  in  which  a  small  variation  in  the  time 
constant  of  the  circuit  and  other  {actors  may  make  a  very 
con.siderable  difference  in  the  maximum  current.  This  .seems 
to  be  the  explanation  of  the  effects  observed  by  Mr.  Sydney 
W.  Baynes,  the  Chief  Electrical  Engineer  of  the  St  Pancras 
Borough  Council.  Mr.  Baynes  has  found  that  service  fuses 
have  been  much  less  satisfactory  during  recent  years — in  fact, 
since  the  advent  of  the  steam  turbine.  The  currents  that  may 
arise  on  dead  short  circuits  through  a  .5  ampere  or  lO-ampere 
fuse  have  now  become  very  heavy,  this  being  partly  due, 
possibly,  to  the  fact  that  a  momentary  overload  has  a  less 
mechanical  effect  oh  a  steam  turbine  than  on  a  reciprocating 
engine,  and  partly,  no  doubt,  due  to  the  fact  that  the  reactance 
of  the  turbo-generator  is  much  less.  On  another  page  we 
publish  an  interesting  photograph  showing  the  effects  obtained. 
Mr.  Bayxes  has  found  that  owing  to  the  very  heav}'  currents 
that  may  result  there  is  a  tendency  for  the  arc  to  flash  to  any 
earthed  metal  in  the  immediate  vicinity  of  the  fuse,  and  con- 
sequently he  favours  fuses  of  the  cartridge  type.  For  this 
reason  he  has  now  adopted  concrete  service  boxes  for  all  ser- 
vices on  the  St.  Pancras  network.  We  shall  be  interested  to 
hear  whether  other  ens;ineers  have  experienced  similar  diffi- 
culties, as  the  question  is  one  of  di.stinct  importance  to  those 
engaged  in  electricity  supply. 


The  South  African  Market. 

Not  without  rca.son  American  electrical  engineers  appear  !o 
attach  a  great  deal  of  im])ortance  to  the  South  .\frican  market. 
We  are  not  referring  to  the  snuill  things  in  the  business  so  inucji 
as  to  the  large,  as  it  is  the  latter  which  go  to  make  up  the  bulk 
of  engineering  work  in  a  country  like  South  .\frica.  It  is 
largely  the  fault  of  home  firms  that  their  rivals  have  .se- 
cured so  nmch  of  the  trade  in  the  past.  In  pre-war  days  they 
allowed  experts  on  the  engineering  requirements  of  South 
Africa  to  sell  themselves  to  German  firms,  and  these  experts, 
in  order  to  secure  the  means  of  livelihood,  had  to  do  work 
which  was  directly  opposed  to  the  interests  of  engineering 
firms  at  home.  In  recent  years  .several  informative  Papers 
dealing  with  electrical  engineering  on  the   Rand   \va\c  been 
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read  before  tlie  engineering  institutions.  Of  these,  Mr.  Rider's 
Paper,  read  before  the  Institutii  n  of  Electrical  Engineers,  and 
Mr.  Berxaed  Price's  Paper,  read  before  the  South  African 
Institute  of  Electrical  Engineers,  give  a  very  good  idea  of  the 
kind  of  engineering  tliat  is  insisted  upon  by  the  mine  owners. 
Although  Mr.  Rider".'*  Pajaer  was  road  some  years  ago,  many 
of  his  criticisms  apply  -<vit]i  equal  force  at  the  present  time. 
One  would  think  that  it  would  be  to  the  best  interests  of 
British  engineering  for  home  firms,  or  their  Associations,  closely 
to  study  the  ever-increasing  requirements  of  the  South  African 
market  with  a  view  to  securing  a  fair  share  of  the  orders  for 
big  things — preferably  the  things  that  are  of  record  size — as 
these  are  good  advertisements  for  the  firms  undertaking  their 
manufacture. 


"A  Master  Weapon  "  (?) 

In  dealing  with  the  peculiar  position  in  which  the  people  of 
the  United  States  find  themselves,  the  "  Observer  "  remarks  : 
"  If  the  enemy  per.sists  in  this  policy  of  universal  piracy  and 
murder,  the  United  States,  in  concert  with  the  Allies,  could 
adopt  a  resolution  vigorously  debarring  Germany  and  the 
Central  League  from  the  markets  of  the  world  for  a  term  of 
years — seven,  ten,  or  more.  If  that  were  done  in  a  way  to 
show  that  it  was  decreed  in  thorough  earnest,  Germany  would 
be  deserted  by  her  Allies  before  the  end  of  this  year.  Prussian 
principles  could  no  longer  hold  out  the  faintest  hope  for  the 
future.  Before  long  nothing  but  surrender  at  discretion  would 
be  left  for  the  common  enemy  of  mankind.  We  trust  that 
President  Wilsox  will  seriously  consider  the  use  of  this  blood- 
less but  terrific  weapon  of  economic  compulsion.  Its  use  by 
the  Allies  can  be  made  formidable  if  we  are  hardened  enough  ; 
its  reinforcement  by  America  would  be  cru.shing."  In  the 
early  days  of  the  war  we  heard  a  good  deal  about  schemes  of 
this  kind,  and  it  is  schemes  such  as  tliese  which  tend  to  make 
the  people  of  this  country  continue  to  live  in  a  fool's  paradise. 
As  long  as  German  hardware  can  be  obtained  at  a  less  price 
than  Birmingham  hardware  the  people  of,the  earth  will  pocket 
the  r  patriotism  in  order  to  save  their  casli.  It  is  move  than 
prtbaljlc  that  the  terrific  weapon  of  economic  compulsion  will 
neces.sitate  the  doing  of  things  by  ourselves  which  it  were 
better  for  us  not  to  do.  and  one  of  these  things  is  trading  with 
the  enemy.  We  Iiope  that  we  are  to  have  an  indemnity.  Had 
wo  rigorou.sly  to  debar  Germany  and  the  Central  League  from 
the  markets  of  tlie  world  for  a  term  of  years  we  should  auto- 
matically make  it  impossibhr  for  tliem  to  pay  such  an  indemnity, 
liecuu.se  had  we  to  take  all  they  ])osses8  we  should  not  liave  a 
sufficient  sum  to  jtay  interest  on  tjic  cajiital  invested  and  to 
make  good  the  damage  that  has  been  done  during  the  past  two- 
und-a  half  years.  The  use.  of  this  "  terrific  weajjon  "  would 
mean  that  we  should  liave  to  pay  back  the  war  loan  by  taxing 
ourselves,  and  tliis  does  not  strike  us  as  being  particularly  good 
)lllHinl•.H:^.  In  tjie  pa.nt,  nations  have  been  put  into  .slavery  for 
Hins  Jess  grievous  tlian  those  committed  by  our  enemies.  In 
tlie  jiresent,  nations,  wliose  only  sin  is  that  they  wish  to  live 
pem-e«l)ly,  iire  put  into  slavery.  J«  it  too  much  to  ho|»'  that 
in  the  future  it  may  be  possible  for  entire  nations  to  be  |)ut  into 
Hlftvcry  '.  TIiIh  at  least  Would  he  a  (it  )>nni:4linient  for  Hie 
rritninon  enemv  of  inunkind. 


Platinum  Prcduction  in  1916.  Lanl  year  the  produrtion 
of  |ilatiiiiiiii  in  till'  I'nil-i  wji^  seriously  allected  partly  on  nc- 
coiint  of  till!  miireity  uf  bihoiir  and  partly  on  account  of  the 
ditiiciilty  of  obtaiiilMt;  iiiecliiiiiiiiil  eqiiipnient.  It  is  estiinateil 
that  during  11)10  tlie  |irodiirtioii  of  platiniini  \\i\n  .'l,(;()()  lli.  Ii> 
i,V^>  lb.,  or  fitie-iliird  of  I  lie  noi  iinil 


"Faraday  House  JournaL"~The  "Faraday  House 
Journal  "  for  the  Lent  Terra  contains  some  interesting  notes 
on  electrical  engineering  by  Dr.  Alexander  Russell,  dealing 
with  the  Circular  on  Standards  for  Electric  Service,  issued  by 
the  Bureau  of  Standards;  also  a  short  article  by  Mr.  L. 
Romero  on  "  The  Transmission  of  Power  between  Two  Alter- 
nating-current Power  Stations."  Some  account  is  given  of 
Dr.  Russell's  Kelvin  Lecture  and  Mr.  J.  K.  Stothert's  Address 
to  the  Scottish  Local  Section.  The  "  Journal  "  is  naturally 
largely  concerned  with  the  doings  of  Faradians  at  the  Front,  and 
contains  tlie  inevitable  Roll  of  Honour  of  those  old  students 
who  have  fallen  in  the  cause  of  liberty. 

War  Lighting  in  Manchester.— A  deputation,  consisting 
of  tlie  Chairman  of  the  Gas  &  Electric  Committees,  the  Deputy 
Chairman  of  the  Watch  Committee,  the  Chairman  of  the 
Tramway  Committee  and  the  chief  electrical  engineer  to  the 
City  of  Manchester,  has  recently  been  making  a  tour  of  various 
j)rovincial  towns,  with  that  of  inspecting  the  lighting  condi- 
tions. While  no  formal  report  from  the  deputation  has  yet 
been  published,  it  is  generalh'  considered  that  Manchester  is 
not  unfortunate  in  its  present  lighting,  which  compares  favour- 
ably with  that  of  many  adjacent  cities.  For  example,  in 
Manchester,  20  per  cent,  of  the  lamps  are  still  lighted,  while 
in  four  towns  in  the  East  Midlands  only  4  per  cent,  are  lighted, 
and  even  these  are  extinguished  in  the  course  of  the  evening. 

Electric  Lifts  in  Ships. — At  a  meeting  of  the  Belfast  Asso- 
ciation of  Engineers  held  on  January  18th  a  Paper  on  "  Elec- 
tric Lifts  on  Land  and  Shipboard,"  by  Mr.  C.  G.  Major,  was 
read  by  Mr.  P.  H.  Stevens.  The  installation  of  electric  lifts  on 
ships  presents  special  difficulties,  owing  to  the  pitching  and 
rolling  of  the  \essel.  The  guides,  for  example,  must  be  speci- 
ally stifiened  and  yet,  since  no  part  of  a  vessel  in  motion  is 
absolutely  rigid,  there  must  be  flexibility  and  "  give."  The 
swinging  control  cables  below  the  cage  are  considered  to  be  a 
nuisance,  but  the  alternatives  are  even  more  inconvenient. 
The  fittings  inside  the  well  must  accordingly  be  so  fixed  that 
the  free  swinging  cable  cannot  possibly  hitch  on  them,  what- 
ever the  motion  of  the  sliip. 

Various  Applications  of  Research. — In  a  recent  address  to 
the  Junior  Institution  of  Engineers  Mr.  A.  P.  M.  Fleming 
pointed  out  that  the  encouragement  of  research  has  a  direct 
interest  to  all  sections  of  the  community.  Mucli  has  been 
said  regarding  its  value  to  the  manufacturer  and  the  mer- 
chant. But  it  is  very  important  that  the  manual  worker 
should  realise  that  researcli  is  also  of  benefit  to  him,  by  leading 
to  new  developments  in  industry  and  so  promoting  continuity 
of  employment.  To  the  financier  again,  research  would  often 
be  necessary  in  analysing  the  financial  possibilities  of  new 
schemes,  on  which  past  experience  gives  little  guidance.  It 
•should  also  be  recognised  that  not  only  tlie  manufacturer, 
the  financier  and  the  worker,  but  the  wjiole  community 
benefit  by  researcli.  The  progress  brought  about  by  patient 
research  in  illumination,  locomotion  and  hygiene,  for  example, 
have  been  of  lar-rearhing  licuelit  to  the  community  as  a  whole. 

Choosing  Employees  by  Test.-  During  recent  years  much 
has  been  heard  on  the  scientific  u.se  of  human  material,  in- 
cluding the  careful  .selection  of  men  best  suited  for  various 
classes  of  manual  labour.  Some  refinements  in  metluxls  of 
.selection  are  described  by  Mr.  W.  F.  Kenible  in  a  recent  i.s.sue. 
of  "  Indu.slrial  Management."  An  important  point  is  tho 
di.scrimination  between  strength  and  manual  dexterity.  A 
number  of  devices  are  projio.sed  for  testing  the  latter  quality, 
such  as  the  time  taken  to  transfer  a  number  of  matches  from 
II  pan  into  a  series  of  holes  ])repiu'ed  for  tlieni.  For  titlier 
classes  of  work  strength  of  lingers  and  forearm  may  be  tested 
with  the  ergogriiph.  or,  again,  grip  may  be  tested  with  a, 
dyimmoiiieter.  As  regards  manual  dexterity,  the  .shape  of 
tiie  bund  and  fingers  often  offers  a  good  guide.  It  is  said  thai 
the  very  finest  tyjiists  have  exceptionally  small  hugera,  and 
t  lint  generally  Miimll  diiiicnsions  tend  to  ([uickness 

(if  iiiDveliient . 
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Cooper-Hewitt  Co.  (Ltd.),  it  is  pointed  out  tliat  if  every  operator 
in  a  work.s  were  given  two  carbon  filament  lamps  or  one  tung- 
sten lamp  for  his  own  exclusive  use,  or  one  arc  lamp  was  pro- 
vided for  eacli  five  operators,  or  one  Cooper-Hewitt  lamp  for 
each  four  operators,  the  cost  of  current  for  the  entire  day  would 
l)e  only  about  id.  per  operator.  P^aeh  operator  might  be  paid, 
on  the  average,  83.  4d.  per  day  of  10  hours — i.e.,  id.  for  three 
minutes'  work.  K,  therefore,  the  illumination  provided 
enabled  the  workman  to  save  only  three  minutes  in  the  course 
of  the  day,  it  would  pay  for  its  cost.  The  above  illustration 
shows  tliat  illumination  is  in  general  but  a  minute  fraction  of 
the  total  cost  of  manufacture.  Any  improvement  in  lighting 
which  enables  the  worker  to  execute  liis  job  slightly  more 
rapidly  or  with  less  imperfections  is  invariably  worth  while. 

Trench  Foot  an  Electrical  Phenomenon  (?)— In  a  recent 
article  by  Dr.  C.  N.  Longridge  in  the  Lancet  it  is  stated  that 
the  sores  accompanying  ""  trench  foot  "  have  a  close  resem- 
blance to  the  tropic  sores  which  accompany  certain  diseases 
of  the  central  nervous  system.  Dr.  Longridge  applies  a 
theory  of  Mr.  A.  E.  Baines  to  explain  these  effects  on  an  elec- 
trical basis.  It  is  suggested  that  the  normal  condition  of  the 
body  involves  the  constant  circulation  of  currents  through  the 
nerves,  which  operate  as  insulated  cables.  When,  however,  a 
man  is  standing  continually  in  water,  so  that  his  extremities 
and  a  considerable  surface  of  the  skin  have  their  electrical 
resistance  enormously  diminished,  a  constant  leakage  of  cur- 
rent takes  place.  This  apparently  interferes  with  the  con- 
tinued action  of  the  "  electrical  generator  "  believed  to  be 
located  either  in  the  brain  or  the  spinal  column.  Experience 
has  shown  that  the  best  safeguard  again.st  trench  foot  is  to 
cover  the  feet  with  grease  ;  similarly  swimmers  on  long  dis- 
tances anoint  themselves  with  oil.  It  has  usually  been 
assumed  tliat  the  beneficial  action  of  this  treatment  is  due  to 
the  grease  or  oil  acting  as  a  heat  insulator,  but  according  to 
the  theory  of  Dr.  Longridge  it  is  rather  its  qualities  as  an 
electrical  insulator  that  renders  such  a  covering  valuable. 


Mr.  C.  .).  Hunt,  who  until  reotntly  was  chief  contract  engineer  to 
Messrs.  Bruce  Peebles  &  Co.  (Ltd.),  Edinburgh,  has  been  appointed 
chief  engineer  to  the  company  ;  mid  Mr.  Win.  Oliver,  who  has 
for  some  time  been  acting  chief  estimating  engineer  (in  the  absence 
of  Mr.  K.  Shaw  on  active  service),  has  been  appointed  chief  contract 
(engineer. 

APPOINTMENTS  VACANT. 


A  charge  engineer  is  wanted  by  Word  Urban  District  Council  for 
their  electricity  works.  Salary  £120,  increasing  by  annual  incre- 
ments of  £10  to  £150  per  annum.  Applications  to  the  engineer  and 
manager,  Mr.  Arthur  H.  Shaw,  by  Feb.  19.     See  an  advertisement. 

A  capable  draughtsman,  accustomed  to  switehgear  design,  is 
required.     See  an  advertisement. 

A  wireman  is  required  on  the  temporary  staff  of  the  East  Sussex 
CountyAsylum,  HeUingly,  with  knowledge  of  three-wire  work,  motors, 
&c.  Wages  9d.  per  hour  for  54  hour  week.  Applications  to  Resident 
Engineer.  | 

ARRANGEMENTS  FOR  THE  WEEK. 


OBITUARY. 


H.  G.  Stott.— The  death  is  announced  of  Mr.  Henry  Gordon  Stott, 
a  well-known  Anglo-American  electrical  engineer. 

Deceased  was  a  native  of  the  Orkney  Islands,  where  he  was  bom  in 
1866.  He  was  educated  at  the  Watson  Coli?giate  School,  Edmburgh. 
and  the  College  of  Arts  and  Sciences,  Glasgow.  He  tecame  assistant 
electrician  on  board  tlie  c.s.  "  Minia,"  and  ho  was  identified  with  the 
duplexing  of  the  Direct  United  States  Cable  Company's  main  cable.  In 
1889  be  became  assistant  engineer  of  the  Brush  Company's  plant  at 
Bournemouth,  but  in  the  following  year  he  ente  red  the  service  of  Messrs. 
R.  Hammond  &.  Co.  as  assistant  enginter  in  connection  with  the  Madrid 
electricity  supply  Undertaking.  In  1891  he  entered  the  service  of  the 
Buffalo  Light  &"Power  Co.,  with  whom  he  remained  for  10  years.  In 
1901  he  acceptsd  the  office  of  supcrint'^ndent  of  moti\e  power  of  the 
Interborough  Rapid  Transit  Co.,  a  po-ition  which  he  held  at  th-;  timeof 
his  death.  He  was  President  of  the  American  Institute  of  Electrical 
Engineers  for  1907-8,  Vice-president  of  the  American  Society  of  Mech- 
anical Engineers  in  1912-14,  and  a  director  of  tho  American  Society  of 
Civil  Engineers  i  1  1911.  He  was  a  member  of  se%6ral  committees  of  the 
American  Institute  of  Electrical  Engineers  and  was  a  fr(>quent  contri- 
butor to  tho  elf  ctrical  press. 


PERSONAL. 


Our  readers  will  join  with  us  in  sympathy  with  Dr.  J.  A.  Fleming, 
K.R.S.,  the  Pender  Professor  of  Electrical  Engineering  at  University 
('ollege,  London,  upon  the  death  of  his  wife,  which  occurred  on  the 
Oth  inst. 

An  interesting  double  wedding  took  place  on  Satunlayat  St.  Paul's 
Church.  Oiislow-s((uare,  London,  when  Lieut.  .A.  Reginald  Courtenay 
and  Mr.  Wni.  Heirtley  Dewers  married  res|)ecti\ely  Miss  Kdith  and 
Miss  Winifred  Ashworth,  the  daughters  of  Dr.  .J.  Henry  Ashworth, 
of  Cliftonville.  Until  June,  1915,  Lieut.  Courtenay  was  Acting 
Manager  of  the  Publicity  Department  of  the  General  Electric  Co. 

Capt.  Harry  Puchardson,  R.E.  (general  m.anager  of  the  Dundee 
Corporation  cliitricity  works),  is  mentioned  in  Field -.Marshal  Sir 
Dougliis  Haig's  despatch,  ('apt.  HieharfNoii  has  been  at  Ihe  fn.nl 
for  18  months.  u  ^  r*"W1 


FRIDAY,  Feb.  9tli  (to  day). 

Phv.<ical  Societv. 
5  p.m.  .\t  the  Imperial  College  of  Science,  Imperial  Institute-road, 
S.W.  Agenda:  "ASpecial  Test  on  the  Gravitational  Tempera- 
ture Effect,"  by  Dr.  P.  E.  Shaw  and  Mr.  C.  Hayes,  B.Sc.  ; 
"  To  Measure  Pressure  in  a  High  Vacuum  by  Observation  of 
Logarithmic  Decrement,"  by  Dr.  P.  E.  Shaw  ;  and  '  Note  on 
the  Calculation  of  the  Coefficient  of  Diffusion  of  a  Salt  at  a 
Definite  Concentration,"  by  Dr.  A.  Griffiths. 

SATURDAY,  Feb.  lOtn. 

BiRMISOHAM  AND  DISTRICT  ELECTRIC  CLTJB. 

7  p.m.     At    the    Swan    Hotel,    New-stieet,    Birmingham.     Presi- 
dential Address  by  Mr.  A.  B.  Mudie, 
MONDAY,  Feb .  12til. 

Electro- H.4.BM0NIC  Societv. 
6.15  p.m.     Concert    at    the    Holborn    Restaurant,  Holbom,  W.C. 
Ladies'  night. 
Newcastle  Local  Section'.  Isstitution  of  Electbicai  Ekoiseers. 
0.4.3  p.m.     At    the    Mining    Institute,    Newcastle.     Discussion    on 
"  The   Metric  S3'stem,"  to  be  introduced  by  Mr.   G.   Stoncy, 
P.  R.S. 
TUESDAY,  Feb.  13tli. 

Manchester  Local  Section,  Institution  of  Electkic.u-  Enoiseebs. 
/  p.m.     At  17,  Albert-square,  Manchester.     Paper  on  "  Frequency 
Changers,"  by  Mr.  R.  Townend. 
WEDNESDAY,  Fab.  14tll. 

Associ.ATiojj  OF  Enoineers-in-Chaeoe. 
S  i^.m.     At     St.    Bride    Institute,    Eride-lane,     Plcet-stieet,    E.C. 
Papjcr  on  "  Galvanising,"  by  Mr.  W.  E.  Sharpies. 
THURSDAY,  Feb.  15tli. 

Royal  Institution. 
■J  p.m.     At  Albemarle-street,  W.  Lecture  on  "The  Mechanism  of 
Chemical  Change,"  by  Prof.  F.  O.  Donnan,F.R.S.  (Lecture  TIT.) 
FRIDAY,  Feb.  16th 

Institution  op  Mechanical  Esgineees. 
0  p.m.     At  the  Institution  of  (Jivil  Engineers,  Great  George-Btrcet, 
S.W.     Annual  General  Meeting. 
Scottish  Local  Section.  Institution  of  Electric.il  Enoinkers. 
7.30  p.m.     At  207.  Bath-street,  (ilasgow.     Kelvin  Lecture,  "  Some 
Aspects  of  Lord  Kelvin's  Life  and  Work,"  by  Dr.  A.  Russell. 

1st  LONDON  ENGINEER  VOLUNTEERS, 

Lieut. -Colonel  C.  B.  Clay,  V.D.,  Commanding. 
Orders  for  the  Week. 
Officer  for  the  Week. — Platoon  Commander  I.,.  C.  Hughes-Hallett. 
Next  for  Duty. — Platoon  Conmiander  ,1.  O.  Cheadle. 
Monday.   Feb.    12.— Technical  for  Platoon   No.   9,  at   Regency-streot ; 

Squad  and  Platoon  Drill,  Platoon  No.   10  ;    Signalling  Class  ;    I?e- 

eruits'  Drill,  6.30  to  8. 
Wednesday,  Feb.  14.— Instructional  Class,  fi.l.'i ;   Platoon  Drill.  I'latonn 

No.  2. 
Thursday,  Feb.  15.— Platoon  Drill,  Platoon  Nos.  5  and  6  ;  And.iilnnce 

Class  by  M.O.,  6.30. 
Friday,  Feb.  16.— Technical  for  Platoon  No.  10,  Regency-street  ;  Squad 

and  Platoon  Drill,  No.  9  ;  Signalling  Class  ;  Recruits'  Drill,  6.30  to 

8.30. 
Satmday,  Feb.  17.— Commanding  Officer's  Parade,  2.45,  uniform. 
.Sunday,  Feb.  18.— Entrenching  at  Otford.     Parade  Victoria  (S.E.&  C. 

Railway   Booking  Office),  8.45  a.m.     Uniform,  haversacks,  water 

bottles.     Midday  rations  to  be  carried.     Railway  vouchers  will  be 

provided. 
Musketry. — For  all  Companies,  see  Not  ice  at  Headquaters. 
Note.— Unless  otherwise  indicated,  all  Drills,  ,*;■,•.,  will  take  j.laee  iit  I1.;h1. 

quarters. 
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CONSTRUCTION   AND  LAY-OUT   OF  fflGH-TENSION 
EQXnPMENT.* 

BY  M.  M.  SAMUELS. 

It  ic-  the  object  of  thLj  article  to  review  the  present  status  of  high- 
ten'iion  developments,  and  to  indicate  a  few  placeu  where  improve- 
ments are  required  and  feauble  from  installation  and  operating 
standpoints. 

\i  Transformer  Ihrehpmenls. — Trau-iformerr,  are  now  being  built  for 
very-  high  voltage;  and  ratings  for  both  single  and  three-phase  cir- 
cuits. To  give  an  approximate  idea  of  the  enormous  size  of  modem 
transformers  for  an  average  installation  it  may  be  pointed  out  that 
the  ]O,000-kw.  three-phase.  6,600-66,000/ llo!oOO-volt  units  which 
have  been  installed  by  the  Tennessee  Power  Company  occupy  floor 
space  of  approximately  20  ft.  by  8  ft.,  are  about  19  ft.  high  and 
weigh  approximately  200,000  lb.  Since,  as  is  evident,  such  appara- 
tus could  not  be  shipped  assembled,  the  tanks  had  to  be  riveted 
together  in  the  field. 

.  Indoor  transformers  of  large  rating  are  always  water  cooled  and 
no  special  radiators  are  required,  the  tank  surface  in  addition  to  con- 
vection currents  in  the  water  being  sufficient  to  carry  away  the  heat 
generated. 

In  hydro-electric  power  houses  where  a  great  quantity  of  water  is 
available  at  little  cost,  the  cooling  water  is  usually  taken  from  the 
intake,  circulated  through  the  transformers  under  the  force  of  gravity 
and  discharged  into  the  tail  race,  so  that  no  elaborate  water  piping 
is  required.     At  substation  ^  however,  where  city  water'oftcn  has  to 


mn)nm^>mw/>7»i">/ 


1 

Z-r.:-i:;n'.::r; 

Mounling  of  Oil-switches. — Next  in  importance  to  the  transformer 
as  regards  rapid  development  of  construction  is  the  oil-switch,  there 
being  a  new  type  of  switch  in  practically  every  new  station  that  is 
constructed.  Low-tension  oil-twitches  differ  so  much  that  different 
'bus  structures  have  to  be  used  with  nearly  every  type.  On  the  other 
hand,  all  modem  high-tension  oil-switches  have  approximately  the 
:;ame  outside  appearance,  and  there  is  very  little  difference  in  the 
required  floor  space.  Older  types  of  high-tension  oil-switches  re- 
quired concrete  or  steel  foundations  in  order  to  raise  the  terminals 
above  reach.  Most  recent  oil-switches,  however,  are  arranged  for 
pipe  or  angle-iron  mounting,  which  not  only  do?s  away  with  the 
necessity  of  a  foundation,  but  permits  the  tank  being  lowered  easily 
for  repairs  or  examination.  For  automatic  operation  of  the  older 
types  of  high-tension  oil-switches,  series  relays  were  mounted  on 
high-tension  insulators  and  connected  with  small  auxiliary  tripping 

Q^Oil  f!ecc/v:r 

'Porcelain  l^oof  Bushing 

!3'-l'Uai^.  of  Bolf  Holes 

Cash'-g  Cemtnied  iv 


—  .f — ->f<--v— • 

Jer-vino!      UneofTopof 
r'c^-'  Truss 
Vie.  2. — Cross-sectiok  op  120,()00-vot.t  Roop  Bushino. 

switches  by  means  of  long  wooden  rods.  This  rather  clumsy  and 
primitive  construction  is  now  very  seldoni  used,  however,  its  place 
having  been  taken  by  current  transformers.  Where  the  line  cuiTent 
has  to  be  measured,  as  is  required  n  most  eases,  the  meter  current 
transformers  are  utilised  for  operating  the  relays.  When  metering 
is  not  required,  bushing-type  transformers  mounfel  on  the  oil- 
switch  tennina!s  are  generally  employed  for  operating  the  relays. 

Since  a  continuous  wall  or  steel  member  is  seldom  installed  along  a 
line  of  oil-cwitches  on  which  to  support  a  control  bus,  individual 
circuits  usually  have  to  be  carried  directly  from  the  switchboard  to 
each  oil-switch. 

Improvements  in  Disconnecting  Sivitches. — Except  in  extreme  cases, 
such  as  for  'bus  selection,  disconnecting  switches  are  auxiliaries  to 
oil-switches,  serving  only  to  isolate  the  switch  when  inspection  or 
repairs  are  necessary.     On  thit;  account,  they  may  bo  considered  a 


Fifl.  1.— BAVOSKT-TVrE    DiSCOKSECTIXC     Swmil,     RKQI'IRINO     SmaII. 

Atsle  Spack. 

be  used,  or  where  tho  water  has  to  be  pmupcd  at  great  expense,  a 
Having  e-in  usually  be  realised  by  installing  cooling  facilities  and  re- 
circulat  ng  th<-  water  through  the  transformer.  ■■<■» 

The  arranguu'  nt  of  piping  as  well  as  the  oil  filtering  and  pumping 
•■quipment  should  be  given  wpecial  consideration  when  making  a 
preliminary  power  station  or  substation  layout  since  the  crowding 
of  piping  will  oft<n  cause  complications  :n  the  high-tension  wiring.  .;< 
In  connection  with  the  subject  of  traniformer  layout  there  is  one 
obstiwie  which  station  designer.t  (ncounter  for  which  no  remedy  can 
be  offered  at  lh<'  pre:icnt  limo  ;  i.e.,  the  great  variation  in  the  iihaiK- 
of  difI<T<ni  mikci  of  transform'^.  Wliilc  it  is  always  possible  lo 
•iitimatc  the  lloor  lii.ace  required  by  a  rotary  converter,  motor- 
ginrnt  r  or  an  oil-uwitch,  it  ia  impossiible  to  do  bo  with  tran;- 
lorm'Ti,  r.nd  this  may  partly  expla  n  the  awkward  nrrangemtnt  of 
liiKh-ten  •  on  ajiparalui.  and  wir.n?  i.omyl.m"ii  observed  in  high- 
ti  II ,  on   ital  on  1. 

Ki-vfti  ng  to  Iran  ifo-mer  con  ;truction,  it  may  be  yo'nted  out  that 
buihing  troubl'-i  hn\<-  Ix-i  n  iira-tically  eliminated  and  t:ink  eoii- 
iilnicl  on  HO  imi>roved  that  bsikag  •  now  oieurn  on  y  very  rarely. 
Highvrillftge  te.ling  trail  .fonii  r,  are  available  at  llic  i)reii-nt  time 
in  all  lest  rooms,  the  liighi-st  ti  it  pressure  used  for  |iractieal  purpo'.eu 
Ix-ing  ftlxiul  7i'iO.<KK»  volUt.  By  luAn  ling  the  transfonu'T  and  high- 
tmii.fin  1. witching  in  eiieloiiiriw  and  iiiterlo'Uing  the  <ojnparlment 
door  with  the  low  ten  .ion  oii-swilcli  of  the  traniform-r,  the  opera- 
tion of  these  high'liirilon  liiit-'i  sot  has  bom  mudi'  pracliciilly  haziird- 

lci«i.  

'  •  Atntmotrd  (rom  the  "  Kl'etricnl  World." 


Vu:.  :t.— KooF  Installation  oi-  Houn  Gavs,  over.vted  from  within 
.Station  and  connkctkd  TURKHwrrii  Tiiiionni  Roop  BrsiiiNos. 

necessary  evil  and  should  not  be  pciiiiiUcd  to  have  too  much  In- 
fluMice  ui)on  the  ehanieter  and  (|Uality  of  ;i  hightinsiim  layout. 
All  oF  the  old-type  disconnecting  swilehes,  with  the  I'.xeeption  of  the 
jir'nmaticallv  operated  units,  were  usually  opened  and  cosed  by 
means  of  a  switch  hook  attached  to  a  hickory  stick  of  suitable  length. 
This  method  requires  an  operaliig  aiile  which  inereases  in  width 
with  the  voltage.  The  ripaee  cuunot  be  utilised  for  any  other  inir- 
poso  and  is  thus  wasted.  Kspeeially  iu  hydro-electric  stations  with 
clalorate  subHlnictnres,  this  has  called  for  an  enormous  expcn  e  and 
hill  led  to  the  develoiimeni  of  manv  types  of  disconnecting  switches 
whicOi  are  operati'd  from  the  floor  by  means  ol  a  |)il)e  mcchaiusiu. 
Mo-t  of  these  switches  are  of  the  pivot  type,  the  centre  insulator 
turning  around  it«  pin  as  an  axis  and  contacts  being  made  at  the  top 
us   well   as  at    the  l^ttom.     Such  switches  permit  a  coniulcral.lo 
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Ckarancca  for  Circuits  and  Apparatus  at  Differoil  VollagM.* 


Maxi- 
mum 
voltage. 


2,300 
7,500 
15,000 
22,000 
:{5,00O 
45,000 
70,000 
•10,000 
1 10,000 
140,000 


Spacing  of  livo  parts, 


Spacing  of  'buses,  in. 


Livo  parts  to  ground. 


Indoor.    |    Outdoor.       Indoor.     I    Outdoor.        Indoor. 


■3  ^  .  o  c 


.s  g 

sa 


4 

4  J 

(ii 

!> 
15 
1!) 
30 
38 
48 
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12 
18 
27 
33 
42 
60 
72 
£0 
100 
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12 

12 
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i  60 

66 

172 

84 

12 

18 

24 

39 

41 

54  i   14 

78     21 

96  I  27 
110  33 
144     42 


3  a 

^a 


Outdoor. 


.S  3 


&  I 


.g  2 


O     &4 

Li    eS 

M  2  , 


•T3    M 

E.g 
■3  5   . 


i  £      I'^S. 


48 
52 

m 

74 
98 
120 
120 
140 


fiO 
72 
84 
96 
120 
132 
144 
180 


Floor  space 
required  for 

3-phaso 
oil  switch,  in. 


Indoor. 


26  X 
34  X 

4(1  . 


Out- 
door. 


124 

1117  1s      IJl  IS      142 

i:{    :;2iio     u.m:ii  .  146 
13x25i70xlS0'70xl84 


7 

ru 

8 

^ 

10 

8 

11 

91 

15 

13i 

17 

1.-, 

19 

I7i 

*  Clearances  refer  to  bare  conductors.  Areas  do  not  include  passage-ways.  Areas  for  lightning  arresters  and  oil  switches  are  for  csti 
matin"  nurMse*  There  are  switches  on  the  market  requiring  less  space.  Areas  for  lightning  arresters  include  hom  gaps  over  tanks  and  ar(f 
for  fused  ari-estere.  For  non-fuse  arresters  considerably  less  space  is  required.  Spaces  not  filled  out  represent  apparatus  on  which  the  different 
manufacturers  vary  too  much  to  permit  obtaining  an  average  or  maximum.  


saviiig  in  the  width  of  the  operating  aisle,  but  require  more  space 
between  the  individual  switches,  since  the  blades  are  mounted  so 
that  they  rotate  in  the  same  plane. 

In  the  writer's  opin'on  the  best  type  of  disconnecting  switch  which 
has  been  developed  so  far  is  shown  in  Fig.  1.  Considering  the  enor- 
mous amount  of  floor  space  saved  by  it3  u-sc  it  is  hoped  that  the 
idea  will  bo  further  developed  and  utilised  by  switch  manufacturers. 

Methods  of  Connertinj  Inside  and  Outside  Equipment. — The  prob- 
lem of  bringing  a  high-tension  wii-e  out  of  a  building  is  similar  to 
bringing  one  out  of  a  transformer.  For  the  same  reason  that  mo»t 
transformer  high-tension  leads  are  brought  out  through  the  top  it 
will  be  found  best  to  bring  high-tension  conductors  out  of  power- 


horn  gaps  mounted  on  special  steel  work  over  the  lightning-arrester 
lean-to.  This  arrangement  is  used  in  a  35,000-volt  power  house  and 
shows  what  careful  plann'ng  can  accomplish  under  the  most  un- 
favourable conditions  in  an  old  building.  Different  types  of  wall 
outlets  are  shown  in  Figs.  5  and  6.  The  method  of  setting  wall 
bushings  must  depend  upon  the  particular  conditions,  and  due  con- 
sideration must  bo  given  to  architectural  features. 

Ko  luies  or  classitications  are  possible  with  reference  to  liigh- 
tension  wiring.  However,  given  certain  types  of  apparatus  and  a 
wiring  scheme,  it  will  generally  be  easier  for  a  designer  to  devise  a 


•ininimnnirm 

Oil  Srflkhes  iig/rfnmj Arresters 

Fl(j.  4.— Conditions  l'nder  which  both  W.\ll  and  Kooi'  Busuinus 

WERE  BEQUIRED. 

hoiweii  or  substations  through  the  roof.  In  some  cases,  however,  it 
will  be  found  better  to  use  wall  outlets.  Xo  lixcd  rule  can  be  made 
in  this  respect,  since  the  method  depends  on  the  ]iarticular  layout, 
arrangement  of  buses,  discomieeting  switches  and  lightning  arresters, 
being  the  ruling  factors.  For  pressures  of  100.000  volts  and  higher, 
the  weight  of  the  outlet  bashing  and  its  great  size  as  well  as  the  re- 
quired ground  clearance  from  steel  must  bo  takm  into  considera- 
tion when  designing  the  roof.  A  good  example  of  a  120,000- volt 
roof  outlet  cone  is  shown  in  Fig.  2.  The  base  casting  of  the  porcelain 
bushing  is  bolted  to  a  circularly- bent  angle  iron  which  is  attached  to 
the  roof  purlins  by  radial  angle  irons.  In  Fig.  3  is  shown  another 
type  of  roof  outlet,  and  also  a  roof  installation  of  horn  gaps  with 
the  operating  rod  running  through  the  roof  slab.  It  may  bo  pointed 
uot  that  the  roof  beams  arc  spaced  with  due  regard  to  electrical  con-  - 
•litions.     Jtofh  roof  and  wall  oullets  arc  shown    n  Fig.   t  with  the 


Fw. 


',— Method    of   Extenuiso   35,000-vui;r   Cu.suicruu 

IHROUaH  W.\LL. 


good  arrangement  with  high-tension  equipment  than  it  w-ill  bo  to 
work  a  low-tension  'bus  structure  into  rather  crowded  space. 

While  loose  wiring  or  strain-insulator  imits  may  be  suitable  on 
transmission-line  towers  they  arc  out  of  place  in  any  station.  Only 
rigid  conductors,  well  supported  and  properly  spaced,  should  bo 
considered  for  high-tension  station  layouts.  For  this  purpose  copper 
pipe  or  brass  pipe  is  preferable  to  wire.  Minimum  and  preferable 
clearances  are  given  in  the  accompanying  table.  In  this  connection 
it  may  be  pointed  out  that  all  energised  parts  should  bo  out  of  reach 
to  prevent  accidental  contact.  Thc'buses  may  be  arranged  either 
in  a  horizontal  or  a  vertical  plane,  it  being  safe  to  disregard  the  argu- 
ments advanced  that  something  may  accidentally  fall  across  hori- 
zontally arranged  "Iniscs,  and  short-circuit  them  and  that  an  opera- 
tor holding  a  length  of  pipe  may  short-circuit  vertically  arranged 
'buses.     Ther<'  is  iu>  more  chance  of  a  piece  of  metal  falling  across 
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horizontal  'buses  than  there  is  of  a  piece  of  pipe  short-cu'euiting 
verical  'buses.  Choke  eoils  should  be  loeated  as  near  the  building 
entrance  as  practicable  and  if  possible  even  out  of  doors,  as  showTi 
in  Fig.  5. 

Lighting  of  high-tension  rooms  is  a  difficult  problem.  Uniform 
illumination  is  out  of  the  question,  since  the  lighting  units  must  be 
placed  in  accessible  positions  and  therefore  m.ust  generally  be  very 


Horn  Cap 


one  or  two  voltage  coils,  as  in  all  wattjnetcrs  and  instruments  for 
measuruig  the  wattless  current.  In  ammeters  and  Aoltmeters,  the 
measurement  refers  to  the  square  of  a  current  or  the  square  of  a 
voltage.  There  were  scarcely  any  instruments  which  measured 
E-^  E«  cos  o,  or  Zj  /o  cos  9,  i.e.,  which  determined  the  position  of  a 
voltage  with  reference  to  another  voltage,  or  of  one  current  referred 
to  another.  Generally  speaking,  to  determine  the  phase  of  two 
currents,  reference  is  made  to  any  chosen  voltage  vector  as  a  sort  of 


Opercrfing 


Fig.  6. — W-ux-type  Bushing  fok  60,000-volt  Installation. 


low.  Furthermore,  it  is  difficult  to  illuminate  disconnecting  switches 
and  'buses  located  at  high  elevations.  Flood-lighting  may  be  sug- 
gested as  a  possible  solution  of  the  problem  of  properly  lighting  high- 
tension  rooms.  Otherwise  it  is  necessary  to  resort  to  special  re- 
flectors and  frosted  lamps.  Guards  should  in  most  cases  be  provided 
for  incandescent  lamps  to  protect  the  filaments  from  static  effects. 


POLE-FINDERS  FOR  ALTERNATE  CURRENT.* 

BV  DP.  A.  BRVCKJIANN. 

Continuous-current  voltages  and  currents  are  merely  added  or 
subtracted  in  order  to  find  the  resultant  ;  with  alternating  current, 
the  direction  of  the  vector  is  very  important.  Voltages  and  currents 
arc  generally  added  geometrically  ;   it  is  on'y  in  the  special  cases  of 


FlO.  1.— AHBIOCITy  I.N  THE 
I'OHITIOS  or  TUB  VecTOB. 


Fig.  2.— No  Ambioiitv  i.n  rut 
Vectoh. 


Fig.  3.— Di.vukam  oj"  Inddction  Reui!l.\toh.     PHASiiS  in  I'kofku 

Sequence. 

Scale:  1  mm. =3  volts. 

datum  line  by  using  a  wattmeter.  On  the  other  hand,  an  instrunieut 
with  a  fixed  and  movable  voltage  coil  presents  no  difficulties  of  a 
constructional  kind  and  has  a  fairly  extended  range  of  action.  An 
instrument  of  this  kind  ought  to  be  of  use  in  any  case  where  it  is 
desired  to  determine  the  phase  of  voltages  without  any  reference  to 
currents.  Such  cases  are  the  connecting  up  of  transformers  and  the 
determination  of  phases  that  are  to  be  joined  m  parallel.  It  would 
be  used  in  conjunction  with  one  or  two  voltmeters,  and  then  gives 
the  voltage-diagram  m  relation  to  that  of  the  network.  It  could  be 
used  by  contractors  for  testing  for  the  proper  connections  on  alternate 
current,  where  no  great  exactitude  as  to  the  amount  of  the  phase 
displacement  is  required. 

If  a  fixed  and  movable  voltage-coil  be  used,  there  is  generally  an 


Himilnrity  of  phiuic  ur  oppuiiitiun  uf  phtuic  that  a'gebruk  laelliiMh 
•  an  Ik^  iiHcd. 

Vectorial  multiplication  Iiuh  long  been  cnpuble  uf  execution  by 
m'-uAurini{  JD'triiineniH,  constnieted  on  the  dynarnomctrio  principle. 
.Sui:h  inttiunicntit  iiliow  lh<-  giomi-lrie  rcxultiiiit  op  profluct  of  two 
vectoni,  i.t.,  cithnr  the  product  o(  voltagii  and  current  in  wattmeterH. 
ur  III  ciirrmitii  in  limrn'-tem,  or  of  vnllngi'M  in  voltmclerM.  'I'hc  unnal 
niMe  in  to  <|i-t«Tiiiin<^  the  ixiMilion  of  a  (current-vector  in  reliitiou  lo  one 
or  more  vollngc  vectoni.     Thus  (liere  in  iixually  one  currciil -coil.  an<l 

*  Ahatmot  of  an  Artioto  in  the  "  Klektrotechtilaohe  ZcU«chri{t,"  Uc(t 
17,  Mtlii. 


-••-—7 


Fig.   1.-Di.\obam  of  Induction  REOUL.\Ton.     Phases  Cyclically 

M18CONNECTED. 

Scale;  1  mm. ■-3  volts. 

amliiguily,  which  givc.-i  rise  to  questions  easily  solvid  b\  a  little 
( iinsideration.  Let  us  Mippose  (here  is  such  an  instniiiieul,  aiul  that 
I  he  nee<lle  can  be  dellecled  <ui  both  sides  of  the  zero.  Let  us  suppose 
the  datum  voltage  ,1  to  be  applii'd  lo  the  fixed  coil  ;  then  let  a  voltage 
lagging  by  the  angle  7  be  iipplied  lo  the  movable  coil.  This  voltage 
will  ijroibiee  a  deficit  ion,  proporlional  to  OH  (Fig-  •)  ""fl  *•"*  *'''' 
(lection  will  bi'  in  a  [lositive  direction  ;  on  the  other  hand,  a  voltage 
f)f  the  same  iinioimt,  lagging  by  ISt)  -9,  will  jiroduee  a  negative 
deflection  of  the  sanie  amount.  The  resultant  voltage,  therefore, 
lies  without  doubt  above  the  horir.outal.  It  is,  however,  a  question 
whether  il  lags  or  K'lida  ;   for,  a.s  hIiowu  in  Fig.  1,  a  voltage  of  the 
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s.iiiu'  iimiiuut  li'iuliiig  li.v  nu  iinglr  9,  also  gives  ;i  iio.sitivc  dotlection 
<if  till'  ni;it,nutiulo  OIL  In  many  cases,  one  knows  beforehand 
w-lietlu'i-  tlie  voltage  lays  or  leads  ;  but  anyhow  a  second  measuro- 
ment  generally  puts  things  right,  or  an  instrum"nt  can  be  used  which 
gives  two  measurements  itself.  Let  us  take  an  instrument  with  two 
tixed  voltage  coils,  and  apply  the  two  equal  voltages  OA  and  OB, 
which  may  be  considered  to  be  derived  from  th(-  voltage  AB  {see 
Fig.  2)  by  putting  self-induction  and  resistance  in  series  with  it. 
The  position  of  the  vector  A'  is  then  clearlj'  denned.  The  instru- 
ment gives  now  not  only  a  detiection  on  each  side  of  zero,  but  in  all 
four  quailrants.  A"  gives  with  OA  and  OB  a  positive  deflection  above 
the  horizontal ;  A''  gives  with  OA  a  positive,  and  with  OB  a  negative 
deflection;  and  K"  (sho\vu  in  Fig.  1)  would  give  with  OA  a  negative 
and  with  OB  a  positive  deflection. 

An  example  of  such  a  measurement  on  an  induction  regulator  may 
help  to  explain  the  matter  further.  In  the  present  case,  in  default 
of  a  suitable  instrument  the  voltages  are  not  directly  referred  to  the 
network  voltage,  but  to  a  current  in  phase  with  it  and  of  known 
constant  value.  For  this  purpose  an  ordinary  wattmeter  is  used, 
which,  with  a  suitable  choice  of  constants,  gives  A'  cos  9  directly. 
The  induction  regulator  is  excited  from  the  network  ;  it  ia  intended 
on  its  secondary  side  (a,  b,  c)  to  regulate  the  secondary  side  of  a  trans- 
former, which  is  connected  on  its  primary  side  to  the  same  trans- 
former. The  results  of  the  measurements  are  given  in  the  diagrams 
in  Figs.  3,  4  and  5,  on  the  assumption  that  the  datum  voltage  vector 


Table  II, 


Vk.     .1.  -  UWOKAJI    OP    InDUDTIO!S     ReUUMTOH.      MiSQOKSEOHOJNS    IN 

Two  Phases. 

Scale;  1  mm, =3  vo|!b, 

is  drawn  vertically  upwards.  Table  I.  and  Fig.  3  show  the  results 
for  the  properly  connected  regulator  ;  the  measurements  in  Table  II. 
and  Fig.  4  show  cyclical  misconnections  between  the  transformer  and 


Table  I. 


Voltage. 

Volts. 

A'  cos  9. 

Cos  9. 

9  in  degrees. 

a*.'/ 

72-5 

+69-1 

0-95.'5 

170 

?/~ 

730 

-220 

0-302 

72-5 

:.r 

72-5 

-480 

0-G62 

48-5 

■'■",'/" 

120 

H-llO 

0-815 

35-5 

.»/  - 

12-5 

-12-5 

0-914 

24-0 

z"x" 

13-7 

-fl-0 

0073 

86-0 

X'lj' 

1020 

+640 

0-628 

51-0 

y'^' 

1020 

+35-0 

0-343 

70-0 

z'x' 

1010 

-985 

0-975 

13-0 

III! 

•19() 

-1-24-0 

-   0-49 

60-5 

nr 

4'JO 

+230 

0-47 

02  0 

IV  a 

400 

-47-0 

0-91) 

16-0 

a 

20  0 

-140 

0-483 

61-0 

1, 

200 

+300 

1-0 

0-0 

1- 

290 

-14-.5 

0-5 

OU-O 

u" 

29-0 

.     +21-2 

0-73 

43-0 

I," 

290 

+7-0 

0-242 

76-0 

'■' 

2911 

-280 

0-907 

M-5 

'(' 

290 

-290 

1-0 

(1-0 

b' 

29  0 

+8-5 

0-283 

73-5 

'■ 

29-0 

+210 

0-725 

43.3 

Voltage. 

Volts. 

K  cos  9. 

Cos  9. 

9, in  degrees. 

xy 

26-0 

-4-0 

0-1.54 

81-0 

y- 

26-0 

-  20-5 

0-79 

37-0 

zx 

27-0 

+2.5-0 

0-962 

16  0 

xy" 

80-0 

-61-8 

0-773 

39-5 

y"^" 

81-0 

11-2 

0-138 

82-0 

z"x" 

81-() 

+74-0 

0-914 

24-0 

x',/ 

37-5 

-10  0 

0-267 

74-5 

KK 

37  0 

+37-0 

10 

0  0 

III' 

51-0 

+2.5-0 

0-49 

60-0 

rir 

51-(l 

+24-0 

0-47 

62-0 

iini 

.50-11 

-49-0 

0-98 

11-0 

II. 

29-(l 

-14-0 

0-483 

61-0 

h 

30-(l 

+30-0 

1-0 

0-0 

(• 

30  0 

-15-0 

0-5 

60-0 

11" 

29-0 

+21-0 

0-725 

43-5 

b" 

29-0 

+7-0 

0-242 

76-0 

e" 

30-0 

-29-0 

0-967 

14-5 

0' 

29-0 

-29-0 

1-0 

0-0 

6' 

29-0 

+8-5 

0-293 

73-0 

'^' 

30-0 

+20-5 

0-684 

47-0 

Table  III- 

Voltage. 

Volts. 

K  cos  9. 

Cos  9. 

9  in  degrees. 

xy 

990 

+93-0 

0-94 

20  0 

y^ 

73-5 

-70-0 

0-953 

17-5 

zx 

26-0 

-23-0 

0-885 

27-5 

z"y" 

64-0 

+  35-2 

0-55 

.56-5 

y"^" 

102-0 

-60-5 

0-593 

.53-5 

z"x" 

38-5 

+25-0 

0-88 

28-5 

x'y' 

95-5 

+87-0 

0-91 

24-5 

2/'2' 

15-2 

-12-0 

0-79 

38-0 

z'x' 

80-6 

-75-0 

0-93 

21-5 

Ul> 

49-5 

+24-2 

0-49 

60-5 

vw 

49-5 

+23-0 

0-465 

62-5 

toil 

49-5 

-480 

0-97 

140 

a 

30-0 

-140 

0-467 

620 

b 

300 

+29-4 

0-98 

11-5 

c 

:;o-o 

-1.5-0 

0-5 

60-0 

11" 

30-0 

+21-0 

0-7 

45-5 

b" 

30-0 

+7-0 

0-233 

76-5 

c" 

30-0 

-28-2 

0-94 

20-0 

a' 

30-0 

-29-0 

0-965 

15-0 

h 

.30-0 

+  8-0 

0-267 

74-5 

.30-0 

+20-0 

0-666 

48-5- 

regulator,  while  Table  III.  and  Fig.  5  ahows  the  effect  of  two  faulty 
connections.  In  the  second  case  the  regulator  controls  the  voltages 
■I'!/,  y^,  and  zx  only  within  narrow  limits.  In  the  third  case  the  poly- 
phase system  is  entirely  disturbed. 

Instruments  of  this  construction  have  been  little  used  ;  only  the 
synchroscope  of  the  Weston  Company  belongs  to  this  class  ;  it 
measures  the  rotating  vector,  compounded  of  two  voltage  vectors  of 
miequal  rotating  speed,  and  becomes  similar  to  the  instrument 
described,  if  the  rotational  speeds  are  equal  and  a  suitably  calibrated 
scale  is  provided.  The  instrument  also  can  be  used  in  the  graphical 
construction  of  voltage  diagrams,  and  has  been  long  used  in  different 
forms  in  the  technical  school  at  Hanover. 


THE    PARALLEL  OPERATION  OF  STATIC  TRANS- 
FORMERS. 

BY  '.  LIN'DLEY  THOMPSON,  M.SC,  A.M.I. E.E.,  AND 
?.  AUSTEN  STIOANT,  A.AM.I.E.E. 
t^umiii-iry. — Tho  authors  deal  first  with  the  aspects  of  voltage  ratio, 
iinpedanco  and  polarity,  as  affecting  the  operatior  of  single  phase  trans- 
formers in  parallel.  Comparative  tables  are  given  showing  the  effect  on 
loading  of  varying  ratios  of  resistance  and  reactance  and  also  of  unequal 
impedances.  Formulae  ai-o  given  to  dotonnine  the  transfomier  current 
values  and  phaso  angles  imder  those  conditions.  Polyphase  trans- 
formers  are  then  treated  in  a  similar  manner,  but  with  the  inclusion  of  a 
study  of  phase  rotation.  The  "phasing  out"  of  three-phase  trans- 
formers is  described,  tables  and  diagrams  bohig  given  which  show  possible 
voltage  nieasuremonts  obtainable.  Ktsults  of  paralleling  dissimilar 
groups  of  transfonuors  are  described,  and  in  conclusion  the  effects  of 
position  of  jmiotions  to  "bus  bars  or  main  cables,  temperature  and  power 
factor  are  discussed. 


The  procodiiro  to  obtain  the  satisfactor\  parallel  oiieratioii 
of  most  types  of  electrical  machinery  is  necessarily  somewhat 
lomplicated,  au<.l  static  traiistfornicrs  are  no  exception  tu  tliis 
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.generality.  It  is  proposed  in  this  article  to  indicate  tlie 
methods  adopted  to  secure  tlie  best  results  and  to  sliow  various 
eSects  resulting  from  incorrect  procedure. 

When  paralleling  two  or  more  transformers  it  is  extremely 
desirable  that  they  should  possess  the  following  character- 
istics : — 

1 .  The  same  voltage  ratios. 

2.  The  same  per  cent,  impedances. 

3.  The  same  polarity. 

4.  The  same  phase  rotation. 

As  will  be  seen  in  the  course  of  the  article,  (4)  only  applies 
to  polyphase  transformers. 

A  certain  degree  of  flexibility  may  bo  allowed  with  the  .-iccoiKl 
characteristic  mentioned,  but  the  \oltage  ratio,  polarity  and 
phase  rotation  of  all  transformers  in  parallel  7)i>ist  be  the  .-iame. 
These  points  are  clearly  brought  out  in  the  course  of  the  article. 

Single-phase  Transformers. 

The  calculations  for  single-phase  transformers  are  neces- 
sarily simpler  than  those  for  polyphase  transformers,  but  the 
considerations  with  the  exception  of  phase  rotation  are 
precisely  the  same. 

1.  Voltage  Ratio. — As  stated  above,  the  ratio  of  two  or  more 
tran.sformei.«  operating  in  parallel  must  be  the  same.  If  this 
is  not  so,  circulating  currents  will  take  place  in  the  tran.sformcr 


per    cent, 
per   cent. 


windings  before  being  connected  to  their  load.  As  an  instance 
of  parnlleling  tran.sformers  of  different  voltaKc  ratios,  we  will 
take  two  single-phase  transformers  luiving  the  following 
characteristics : — 

Transformer  C— 200  k.v.u.,  5,000-140  volts, 
impedance. 

Transformer  D.— 350  k.v. a.,  5,000-480  volts, 
impedance. 

Now  as  there  is  a  difference  of  40  volts  between  the  two 
low-tenL<ion  terminal  voltages,  a  current  will  circulati-  through 
the  two  windings  when  th<'8e  are  connected  in  parallel.  The 
\nlu(-  of  tliis  current  i.s  in  direct  ])ro])ortion  to  the  difference  in 
terminal  voltage:*  and  in  inver.^e  jiroportion  to  tin-  .•sum  of  the 
iriijiedance  volts  of  the  two  transformers.  Taking,  then,  the 
200 k.v. a.  transformer,  the  percentage  full-load  current  wlen 
paralleled  will  cqusl 

(4hO-440)xlOO  „_ 

—.'4  1  ■X4.% 


100 


100 


730 


and  the  350  k.v. a.  transformer  percentage  full  U-.-k 
will  c'juul 

200  X 1 .00(J  /  mt  X  1  -545     „„  , 

—dTcfv  i>-«rx35.7— ^■-•^"■'^  I'"  '^^"*" 


current 


i.e.,  transformer  C!  will  become  overloaded  to  an  extent  of 
54-5  per  cent.,  while  transformer  D  will  become  3-(J  per  cent, 
underloaded.  It  is  to  be  noted  that  these  conditions  occur 
before  the  transformers  are  connected  up  to  any  external  load. 
The  difference  in  low-tension  terminal  voltages  are  taken 
somewhat  high  in  order  to  better  illustrate  the  deleterious 
effect  on  the  transformers.  With  smaller  differences,  however, 
the  circulating  current  set  up  will  prove  a  decided  obstacle  to 
satisfactory  operation. 

2.  Per  cent.  Impedance  Voltage.— It  has  been  previously 
remarked  that  to  obtain  satisfactory  results  from  the  parallel 
operation  of  transformers,  certain  conditions,  inherent  in  the 
design,  must  agree.  We  will  now  consider  the  effects  resulting 
from  a  departure  from  one  of  these  conditions,  namelv,  that 
of  the  same  percentage  im])edance,  both  with  regard  to  actual 
])ercentages  and  also  the  ratio  of  resistance  to  reactance  drops 
in  both  transformers. 

Taking  first  the  case  of  equal  per  cent,  impedances,  but 
unequal  ratios  of  resistances  and  reactance.  Transformer  A 
has  a  resistance  drop  of  1-5  per  cent.,  reactance  drop  of  3  per 
cent.,  giving  an  impedance  drop  of  3-36  per  cent.  Transformer 
B  has  a  resistance  drop  of  2  per  cent.,  reactance  drop  of  2-69 
per  cent.,  also  giving  an  impedance  drop  of  3-36  per  cent.  Now 
keeping  the  impedance  volts  constant  throughout  and  varying 
the  ratios  of  resistance  and  reactance  values,  we  can  compile 
a  comijarative  list  of  current  values  as  given  in  Table  1.  The 
values  given  may  be  obtained  graphically  as  indicated  in  Fig.  1, 
or  by  means  of  the  formula-  developed  by  the  authors  and 
given  below. 

The  following  conclusions  may  be  drawn  then  from  Table  I. 

(a)  That  two  transformers  operating  in  parallel  whose  equa' 
percentage  impedances  are  not  in  phase  {i.e.,  not  made  up  of 
the  same  ratio  of  resistance  and  reactance  drops)  will  both  take 
a  higher  and  equal  full-load  current  than  when  operating  singly, 
or  the  arithmetical  sum  of  the  currents  in  the  two  transformers 
will  be  greater  than  the  line  current,  the  transformers  therefore 
becoming  overloaded. 

(b)  That  the  transformer  having  the  smaller  ratio  of  resis- 
tance to  reactance  will  take  a  "  lagging  "  current  with  refer- 
ence to  the  lino  current.  The  other  transformer  will  take  a 
(-orresponding  "  leading  "  current  with  reference  to  the  lino 
current. 

(c)  That  the  angles  of  "  lag  "  and  "  lead  "  (with  reference 

Table  I. — Tramforniers  Having  Equal  I  mpedaiKes  Consisting  of  Unequal 
Itttlios  of  Resistance,  to  Reactance. 


Transformer  A. 
ImXiodanco  drop  3-36^,„ 

Transformer  B. 
Im])cdnnco  drop  3-3(i'',',. 

A'% 

Current.              | 

li",o 

^°o 

C'um-nt. 

K% 

e,  or  »! 

Increase  j 

% 

,,        ,,       :lncroasp 

(',  or  0,      1     „, 

1      /° 

1-5 

3  0 

*Lag  5° 

0-45 

2-0 

2-69 

♦Lead  5°           0-45 

10 
0-5 

3-2 
3-32 

Lag  9-5° 
Lag  13-85° 

1-36 
3-06 

2-0 
2-0 

2-69 
2-69 

Lead  9-5°         1-36 
Load  13-85°     3-00 

1-5 
1-5 

3-0 
3  0 

In  phase 
Load  4-5° 

0-2985' 

1-5 
1-0 

30 
3-2 

In  phase 
Lag  4-5° 

6V2985 

10 
0-5 

3-2 
3-32 

Lag  4-5° 
Lag  4-35° 

0-2985 
0-29851 

1-.'; 
10 

3-0 
3-2 

Load  4-5°      1   0-a9?6 
Load  4-35°       0-2985 

2-691  2-0 
3-2    t  10 

i 

Uad  8-45" 
Lead  18-05° 

1-205 
5-16 

2-0 
2-0 

2-69 
2-69 

Lag  8-45°         1-200 
Lag  18-05°       6-18 

1-5 
1-5 

3-0 
3-0 

Lag  13-46° 
Lag  23-05° 

2-75 
8-73 

2-69 
3-2 

2-0 
1-0 

Lend  13-45° 
Load  23-05° 

2-75 
8-73 

2-69 
3-2 

20 
1-0 

Lag  6° 
Lag  4-375° 

0-45 
0-2985 

3-0 
3-32 

1-5 
0-5 

Load  5° 
liond  4-875° 

0-4.'> 
0-2985 

1-0 
0-5 

3-2 
3-32 

Lag  17-95° 
Lag  31-9° 

5-0 
17-9 

2-69 
3-2 

2-0 
10 

Lead  17-95° 
Lead  31-9° 

50 
17-9 

2-235 
30 

2-5 
1-5 

T.flBd  1215'' 
Lood  27-3" 

2-44 
12-75 

1-0 
0-5 

3-2 
3-32 

Lag  12-15° 
Lag  27-3° 

2-44 
12-75 

*  Lag  or  lead  with  roferenco  to  the  lino  curi-cnt 
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to  the  line  current)  of    the    traiistorni-i  Table  II.^7'™».,/», 

currents,  i.e.,  angles  d^  and  0.,  Fig'.  1.  an 

equal. 

We  will  now  treat  in  a  similar  nianun 
the  case  of  two  transformers  of  \inequal 
per  cent,  impedances.  Table  II.  gives  a 
list  of  varying  values  for  two  transformers 
A  and  B.  Arbitrary  values  of  resistance 
and  reactance  have  been  taken  for  the 
first  pair  and  then  the  resistance  and 
reactance  values  varied  as  shown  in 
Table  II.  to  obtain  different  impedances. 
The  current  values  throughout  may  be 
obtained  graphically  as  shown  in  Fig.  1 . 
or  by  means  of  theformulie  developed  by 
the  authors  and  given  below. 

The  following  conclusions  may  be  drawn 
then  from  Table  II. : — 

(a)  That    two   transformers   operating 
in  parallel  with  unequal  percentage  im- 
pedances will  divide  the  load  current  in   in\  erse  proportion 
to  their  impedances. 

(6)  That  the  transformer  having  the  smaller  ratio  of  resist- 
ance to  reactance  will  take  a  "  lagging  "  current  with  reference 
to  the  line  current.  The  other  transformer  will  take  a  corre- 
sponding "  leading  "'  current  with  reference  to  the  line  current, 
(c)  That  the  angles  of  ""  lag  ""  and  ■"  lead  "  of  the  trans- 
former currents  (with  reference  to  the  line  currents)  are  in- 
versely proportional  to  their  impedances. 

It  will  be  seen  then  from  Tables  I.  and  11.  that  a  certain 
degree  of  latitude  may  be  allowed  in  paralleling  transformers 
with  unequal  impedance  and  with  different  ratios  of  reactance. 
But  if  too  great  a  disparity  exists  between  the  percentage 
impedances,  then  one  tran.sformer  at  least  will  be  seriously 
overloaded.  Apart  from  the  questions  of  efficiency  and 
regulation,  this  will  inevitably  result  in  a  considerable  cur 
tailment  of  the  possible  life  of  the  transformers. 

The  equations  for  obtaining  the  phase  angle  difference  o' 
the  transformer  ciurrents  with  reference  to  the  line  current  anrl 
also  the  values  of  the  transformer  currents,  are  as  follow-  : 
Referring  to  Fig.  1. 

6= Phase  angle  difference  between  tran.sformer  currents. 
(?i=Phase  angle  difference  between  line  current  and 
current  in  transformer  A  having  the  larger  per- 
centage impedance  and  leads  or  lags  the  line 
current  according  to  the  ratio  RX. 
6^=Tlmse  angle  difference  between  line  current  and 
current   in   transformer    B   having   the   smaller 
percentage  impedance  and  lags  or  leads  the  line 
current  according  to  the  ratio  RX. 
RaRb=%  Resistance  drop  of  transformer  A  and  B  respectively  . 
XjXjj=%  Reactance  drop  of  tran.sformer  A  and  B  respectively. 
^4=%  Impedance  drop  of  transformer  A  having  the  larger 

impedance. 
^A=%  Inipedance  drop  of  tran.sformer  B  having  the  smaller 

impedance. 
('=      50  per  cent,  line  current. 
f'-i=% Current  in   transformer   A   having  the  larger  im- 
pedance. 
(^'s=%  Current  in   transformer  B  having  the  smaller  im- 
pedance. 
0=     Orisin. 
Tlien— 


ij   Ijiiequdl  I iiiiiedunceg  Cunsi.sl!ii</  of  Unequal   Hatiua  oj 
Me/iislance  to  Reactance. 


Transformer  A. 

Transformer  B. 

A'°„ 

Current. 

R% 

x% 

i°o 

Current. 

i?% 

Oj,  or  flj 

Inci-ease  or 
decrease  % 

e^  or  So 

Increase  or 
decrease  % 

10 
1-5 
2  0 

2  0 
2.0 
2  0 

2-23ti  *Lag  4-85° 
2-5      '  Lead  2-7'' 
2-828    U'.adS-35° 

Inc.    6-0 
Inc.    8-3 
Inc.  10  0 

1-5 
1-5 

1-5 

2-0 
2-5 
3-0 

2-5 

2-92 

3-36 

*Lead  5-5° 
Lag    3-2° 
Lag  10-1° 

Deo.  5-2 
Dec.  7-25 
Dec.  7-4 

1-0 
20 

1-5 
1-5 
1-5 

1-804     Lagl-S" 

2-12    i 

2-5      1  Lead  1-1° 

Tuc.  28-0 
Inc.  25-0 
Inc.  22-0 

'2-0 
2-5 
3-0 

2-5 
2-5 
2-5 

3-2 

3-54 
3-91 

Lead  3-25° 
Lag  1-8° 

Dec.  27-9 
Doc.  25-2 
Dec.  220 

2-5 

2-5 

;  2-5 

10 
1-5 
2-5 

2-695    Lead  7-85" 
2-92    !  Lead  7-1° 
3-54    \  Lead  3-35° 

Dec.  2-9 
Dec.  0-9 
Dec.  5-0 

2-0 

1  2-0 
1  2-0 

1-5 
2-0 
2-5 

2-5 

2-828 

32 

Lag  7-25° 
Lag  6-9° 
Lag  3-0° 

Inc.  4-8 
Inc.  2-3 
Inc.  5-0 

1 

*  Lag  or  lead  with  reference  to  the  line  current. 

»=(T.„-. ■;;■;)  (.„,-};;) 


/■^sin  .  0 


.|C()S 


0+//, 


Current  in  tran.sformer  A  =--(;^%=- 


100.2 
I  . cos  . 


Current   in  tran.sfoiiner  R 


cos  U^ 
cos  .  Ox 

OS.  (5  1-7 /7~ 


(1) 

C-i) 

(4) 
■--^     (5) 


As  a  proof  of  the  foregoing  reasoning  and  formula,  Fig.  2 
may  be  referred  to  which  shows  the  resultant  vector  diagram 
for  the  impedance  drops  when  correcting  for  the  unbalanced 
loading.  Lay  out  for  transformer  A  and  on  the  corrected 
vector  C's,  the  decreased  resistance  and  reactance  drops  R.in 
and  Xar  due  to  being  underloaded.  Treat  transformer  B  m 
a  similar  manner,  laying  off  on  the  vector  C  ,  the  increased 
resistance  and  reactance  drops  R^.t  and  Xbr  due  to  being  over- 


loaded. Now  lay  off  on  the  resultant  line  current  vector  (. 
values  of  resistance  drop  Rr  and  reactance  drop  A'k  equal  to 
twice  the  resultant  values  of  the  normal  drops  (obtamed  from 
the  transformer  specifications,  viz.,  R^,  Rb  and  Xj,  Xb)  in 
jjarallel.  We  find  that  the  ends  of  the  reactance  vectors  al 
join  up  at  the  same  point,  thereby  giving  coincident  and  equal 
impedances  Ir.  This  shows,  therefore,  that  where  two  circuits 
operating  in  iiarallel  have  different  impedances,  the  line  current 
divides  itself  in  inverse  projjortion  to  the  impedances  and 
attains  to  such  a  value  in  each  branch  that  the  respective 
impedance  drops  become  equal.  This  being  the  case,  there  is 
ol)viously  no  tendency  for  any  further  circulatory  flow  of 
(urrent  to  take  place  between  the  branches  of  the  circuit,  there 
bein;.'  no  difference  of  impedance  voltage  to  maintain  any  such 
tlow^ 

All  the  above  reasoning  applies  as  precisely  to  polyphase  as 
to  single-phase  transformers. 

.■5.  /-"o/r/ /•/«//.  -Before  connecting  any  two  or  more  trans- 
formers in  parallel,  even  if  their  ratios  and  percentage  im- 
pedance volts  are  the  .sanu-.  the  correct  junction  of  terminals 
miist  be  found.  This  operation  is  termed  •■  phasing  out,"  and 
is  nece.ssarv  in  order  to  determine  that  the  two  or  more  trans- 
form<>rs  are  of  correct  polarit\-.  When  the  term  "  polarity 
is  used  in  connection  with  the  parallel  operation  of  machinery 
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it  is  understood  to  refer  to  a  certain  relation  existing  between 
tiro  or  more  units  and  not  to  be  applied  to  anv  single  unit  con- 
sidered alone.  It  can  be  said  tlien.  that  two  terminals  of  any 
pair  of  transformers  have  the  same  polarity  when  their  in- 
stantaneous voltages  are  in  phase.  That  is,  if  a  voltmeter  be 
connected  across  any  two  such  terminals  the  pointer  will 
register  zero. 

The  phasing-out  of  single-phase  transformers  is  simple  and 
needs  little  explanation  as  there  are  onlj  two  possible  con- 
nections one  of  which  must  be  correct.  Fig.  3  shows  two 
transformers  X  and  Y  to  be  phased  out.  Transformer  X  is 
connected  across  the  'bus  bars  on  both  primary  and  secondary 
sides.  The  first  operation  then  as  regards  transformer  Y  is  to 
connect  its  primary  winding  across  the  supply  bars  in  a  similar 
manner  to  tran.'^former  X.  If  the  two  transformers  ha\  e  the 
.same  polaritj-  the  corresponding  secondary  terminals  will  be 
at  the  same  potential.  In  order  to  ascertain  if  this  is  so,  con- 
nect one  terminal  of  the  secondary  winding  of  transformer  Y 
—say,  terminal  C— to  the  same  'bus  bar  as  that  to  which 
terminal  C  of  transformer  X  is  connected.  Now  measure  the 
voltage  across  the  unconnected  terminal  D'  and  the  'bus  bar 
corresponding  to  terminal  D  of  transformer  X.  If  this  voltage 
is  zero  then  the  transformers  have  the  same  polaritv  and  per- 
manent connections  can  be  made.     If.  on  the  other  hand,  the 


%  oltage'^measured  be  twice  the  normal  secondar}-  \  oltage  of 
the  transformer,  then  the  two  units  are  of  opposite  ])olarity. 
To  correct  for  this  ojiposition  it  will  be  necessary  to  cross- 
connect  the  terminals  of  transformer  Y  to  'bus  bars.  That  is 
connect  terminal  t"  on  to  the  'bus  bar  to  which  D  is  connected. 
(Jn  measuring  the  voltage  between  D'  and  the  'bus  bar  to  which 
C  is  connected,  zero  will  be  indicated,  and  permanent  connec- 
tions can  therefore  be  made 

4.  Phase  Rotation.— Thin  only  exists  with  polyphase  trans- 
formers, as  will  be  seen  later. 

{To  be  continued.) 


FREQUENCY  CHANGERS.* 

\:\    I!.  •iiiWNKMi. 

It  is  propow^d  in  thiB  Paper  to  consider  the  questions  involved  in 
the  u.se  of  frequency  changerB  as  electrical  jnnchines. 

Frequfni;y  chmigerH  may  be  divided  broadly  into  three  classes  :•  - 

1.  Where  the  electrical  energj'  is  converted  electromagnetieally 
(t>y  tran»formeraetioii). 

2.  Where  port  of  the  energy  is  converted  electromagnetieally  ant! 
the  remainder  converted  into  mechnnienl  energy,  and  then,  in  some 
ciiwH,  bnek  ngiiin  into  eleotricnj  energy. 

;i.  Where  the  enerjjy  is  converted  into  mechanical  energy,  and  llieri 
again  into  ejeelrical  enirgy. 

Thr  Jir't  iij  iIiiai-  iti/ifM  has  been  ileiwrihed  in  a  Paper  read  before  llie 
IriHtituliiiii.t  It  is  111  llie  second  and  partieuiarly  the  third  type  that 
the  author  pro|MiM<M  to  limit  this  I'ajier. 

Thr.  Seronil  lii/ir  usiialiy  takes  the  form  of  un  induction  ini>lc>t 
rueehanirnliy  coupled  lo  sumc-  for/ii  f>f  driving  motor.  If  an  K.M.I''. 
l^  applied  to  (lie  Hliiiijr  terminals  of  a  slip-ring  iialuetion  motor,  the 
rotor  of  tthieli  cannot  rotate,  tlic'  slip-ring  voltage  is  deleniiined  iiy 
the  ratio  (if  the  number  of  turns  in  the  two  windings,  and  its  fre- 
quency is  the  Hume  as  that  of  the  Mtator  Mupply.     II  Iho  rotor  iH 

•  A>Mtmot  of  B  Pn)iorrood  ln'<t  nii/ht  Imfun-  the  [nHlllutioa  of  Elr>ctrirnl 
Kn«inei'r». 
t'-.Ioumar'  t.K.K.   IIHI,  \  ol    1,11  .  p.  7IKI. 


allowed  to  rotate,  its  speed  being  held  constant  at  any  desired  value, 
the  rotor  frequency  is  equal  to — 

Stator  frequency  X  (Synchronous  r.p.m.  -Operating  r.p.m.) 
SjTjchronous  r.p.m. 
If  the  rotor  is  rotated  in  the  opposite  direction  the  rotor  frequency 
is — 

c,,   ^      ,  (Svnchronous  r.p.m. +  OperatinK  r.p.m.) 

htator  frequency  X  — ^^ — — £- — —. 

Synchronous  r.p.m. 

If  we  take  the  case  of  a  supply  frequency  of  25  cycles,  and  the 
rotor  is  rotated  at  140  per  cent,  of  synchronous  speed  in  the  opposite 
direction  to  the  normal,  the  rotor  frequency  is  25—1-1x25^60 
cycles,  and  of  the  energy  taken  irom  the  rotor  25, 60ths  is  converted 
by  the  transformer  action  and  35, 60ths  by  generator  action,  the 
driving  motor  supplying  the  power  for  the  latter  portion. 

Hence,  with  this  arrangement  it  is  possible  to  obtain  any  frequency 
from  zero  to  a  value  limited  by  the  maximum  safe  running  speed  of 
the  induction  motor. 

Such  a  machine  appears  at  first  sight  to  be  an  almost  ideal  fre- 
quency changer,  but  its  bad  inherent  voltage  regulation  has  pre- 
vented it  from  being  used  commercially  to  any  extent,  but  it  is  cer- 
tainly very  useful  for  testuig  purposes. 

The  third  type  of  frequency  changer  consists  of  an  alternating- 
current  motor  driving  a  sjmchronous  alternating-current  generator. 
The  motor  mav  be  either  of  the  induction  or  of  the  synchronous  typ?, 
the  former  giving  the  induction  frequency  changer,  and  the  latter  the 
synchronous  frequency  changer. 

As  the  motor  and  generator  are  not  electrically-  connected  together, 
each  machine  can  be  designed  for  any  desired  voltage  and  number  of 
phases,  so  effecting  a  change  in  both  voltage  and  number  of  phases, 
in  addition  to  the  change  in  frequency,  it  this  should  be  required. 
Also  by  controlling  the  generator  voltage  by  means  of  an  automatic 
regulator,  its  pressiu-e  can  be  maintained  constant. 

Maximum  Speed  of  Operatios. 

The  number  of  poles  on  the  motor  and  the  generator  must  have  the 
same  ratio  as  the  motor  and  generator  trequencies  (neglectuig  the 
slip  in  the  case  of  the  induction  frequency  changer),  and  this,  of 
cour.se,  determines  the  maximum  speed  for  which  the  set  can  be  de- 
signed. 

In  the  case  of  the  induction  frequency  changer  the  ratio  of  the 
two  frequencies  varies  to  a  small  extent  with  the  load. 

Characteristics  of  Ixduction  and  Synchroxoi's  Freqvency 
Chakgers. 

The  adoption  of  induction  or  synchronous  motors  depends  upon  the 
conditions  governing  each  case.  If  it  is  essential  that  the  ratios  of 
the  frequencies  should  be  constant  at  all  loads,  that  the  power  factor 
of  the  motor  should  be  under  the  control  of  the  operator,  or  that  th.' 
set  shoidd  be  perfectly  reversible  it  is  necessary  to  adopt  synchronous 
frequency  changers.  In  other  cases  thi'  induction  set  has  advantages, 
as  the  paralleling  of  and  load  distribution  between  induction  fre- 
quency changers  are  usually  simpler  than  is  the  case  with  synchro- 
nous sets.  Induction  .sets  form  a  connecting  link  having  the  nature 
of  a  slipping  clutch,  whereas  synchronous  sets  have  the  characteristic 
of  a  rigid  co\ipling. 

Indvctiun  Freviency  Chancers. 

The  motor  of  an  induction  frequency  changer  may  be  of  the 
squirrel-cage  or  slip-ring  type.  Starting  is  effected  in  the  mannei 
ordinarily  adopted  for  induction  motoi-s  :  it  of  the  squirrel-cage  type 
the  starting  current  in  the  line  will  l)e  100  to  150  percent,  of  full-load 
current.  In  the  case  of  the  slip-ring  motor  the  starting  cmreut  will  lie 
30  to  .50  ]Kir  cent,  of  normal  full-load  current. 

Si/nrhronising. — Where  induction  frequency  changers  ha\e  to. 
operate  in  parallel  the  slii)-ring  tyiio  ol  motor  is  preterable.  as  it 
enables  the  generator  to  be  synehroni.'ied  moic  easily. 

Considering  the  ease  where  a  frequency  changer  runiiuiK  <'m  un 
load  has  to  be  paralleh-d  with  a  .similar  set  canying  full-load,  owing 
to  the  slip  of  the  induction  moloi-  varying  directly  with  the  load,  the 
iiieoming  set  will  l)e  running  at  a  higher  speed  than  the  loaded  set, 
and  in  order  that  the  generators  nuiy  be  .safely  paialleled  it  becomes 
M(^cessary  to  increase  the  no-load  slip  of  the  incon'ing  set  to  a  value 
approximali'ly  the  sauu'  as  that  ot  the  loiuled  -set. 

This  iiK^reased  slip  may  be  obtained  either  by  artilicially  loading 
the  ineoniing  set  or  by  increasing  the  resistance  ol  the  rotor  circuits 
of  till-  motor.  If  the  motor  is  ol  the  s(|uirrel-eage  type  it  is  neei-ssary 
to  adopt  the  lirst  tuethod.  In  the  ease  of  tin  .slip-ring  motor,  the 
second  methinl  can  be  adopted  with  advantage.  An  alli-mative 
method  is  to  allow  the  ineoniing  machine  to  run  up  to  full  spei  d.  and 
when  the  gen  Tator  is  giving  its  corri-ct  voltage,  power  is  cut  off  from 
the  motor,  and  the  generators  paridlelid  at  the  instant  Ilic  Inqueticy 
of  the  ineoniing  generator  fulls  to  that  of  the  loaded  mai  bine 
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Load  Distribution.— y/hen  two  or  more  sets  luo  oporiUing  in 
parallel  the  load  taken  by  each  will  depend  upon  the  full-load  slip 
of  the  different  motors,  and  if  a  distribution  proportional  to  their 
relative  capacities  is  desired,  each  motor  must  have  the  same  per- 
centage slip  at  full-load.  With  slip-ring  motors  this  can  be  obtained 
by  means  of  the  external  resistance  in  the  rotor  circuit,  but  as  this 
precludes  the  use  of  brush-lifting  and  short-circuiting  gear,  it  is 
desirable  to  have  the  correct  slip  with  the  slip-rings  short-circuited. 
With  squirrel-cage  motors  each  set  must  carry  a  definite  proportion 
of  the  load,  dependent  upon  its  slip  at  full-load. 

Reversibility. — The  induction  frequency  changer  can  transmit 
power  in  the  reverse  direction — i.e.,  with  the  induction  machine 
running  as  a  generator,  provided  there  arc  synchronous  machines 
running  in  parallel  with  it,  having  a  capacity  large  enough  to  supply 
not  only  the  wattless  current  required  to  magnetise  the  induction 
machine,  but  also  the  wattless  component  of  the  total  load  on  both 
the  induction  and  synchronous  machmes. 

When  operating  as  a  generator,  the  induction  machine  must  run 
above  the  synchronous. speed,  and  as  in  the  case  when  motoring,  the 
slip  varies  with  the  load,  equal  slips  above  and  below  the  synchronous 
speed  corresponding  to  equal  outputs  as  generator  and  motor 
respectively. 

In  order  to  obtain  the  advantages  of  the  induction  frequency 
changer,  and  at  the  same  tijne  to  obtain  perfect  reversibility,  two 
induction  sets  may  be  used  ;  one  set  having  a  low-frequency  induction 
machine  coupled  to  a  high-frequency  synchronous  machine,  and  the 
other  a  high-frequency  induction  machine  coupled  to  a  low-fre- 
quency synchronous  machine.  ^   p  '  l'':  ;  ! 

Synchronous  Frequency  Changers.      '  [f] 

The  study  of  the  synchronous  frequency  changer  is  more  inter- 
esting than  that  of  the  induction  type.  To  investigate  their  opera- 
tion it  will  be  necessary  to  consider  how  the  load  on  a  synchronous 
machine  affects  the  phase  displacement  between  the  terminal  and  the 
generated  or  back  E.M.F. 

Angular  Displacement. — If  a  synchronous  generator  is  running  on 
no-load,  its  generated  E.M.F.  is  in  phase  with  the  terminal  E.M.F., 
but  when  loaded  these  two  E.M.F.s  may  no  longer  be  in  pha.se,  due 
to  the  resistance  and  inductance  of  the  windings.  This  displacement 
is  shown  vectorially  in  Fig.  1  for  a  load  having  a  power  factor  of  100 
per  cent.  : — 

0  4  is  the  terminal  E.M.F.,  and  as  the  load  has  a  power  factor 
of  100  per  cent.,  the  current  is  also  in  phase  with  0  A. 

A  B  '\s  the  resistance  drop  in  the  windings  (in  phase  with  the 
current). 

B  C  is  the  inductive  E.M.F.  (loading  90  deg.  with  respect  to  the 
current). 

0  C  then  gives  the  phase  direction  of  the  generated  E.M.F.,  leading 
with  respect  to  0  A  by  the  angle  a. 

Fig.  2  .shows  a  similar  diagram  tor  a  load  having  a  power  factor  of 
80  per  cent,  lagging. 

In  the  case  of  a  loaded  synchronous  motor,  the  back  E.M.F.  will 
lag  with  respect  to  the  terminal  E.M.F.  by  an  angle  which  we  will  call 
/3.  We  see,  therefore,  that  when  the  frequency  changer  is  loaded, 
its  generator  terminal  E.M.F.  will  lag  behind  its  no-load  position  by 
an  angle  of  a+  ((,'■*  — /5i)'>j  f,-/cjM)  .  where  fi^  is  the  no-load  value  of 
0,  and  nj  a  and  (\i  .1/  are  the  respective  frequencies  of  the  generator  and 
motor. 

In  Figs.  1  and  2  the  value  of  A  B  is  small  compared  with  0  A,  and 
lias,  therefore,  very  little  influence  on  the  angle  a,  BC  is,  approxi- 
mately proportional  to  the  armature  current,  and,  therefore,  where  a 
is  small  it  is  approximately  proportional  to  the  output  of  the 
machine,  if  the  voltage  remains  constant. 

We  will  now  consider  the  case  of  a  frequency  changer  converting 
from  2.'>  to  50  periods,  and  we  will  assume  that  at  full  load  a=20  deg. 
and  fi^25  deg.  The  load  on  the  motor  when  the  set  is  running  light 
we  will  take  as  10  per  cent,  of  its  full-load  ;  then  on  no  load  a=0  deg. 
and  ^i^2-.">deg.  (assuming  the  angular  displacement  to  be  propor- 
tional to  the  load). 

Due  to  the  ratio  of  the  frequencies  of  the  motor  and  generator,  the 
no-load  displacement  /S,  of  2-5  deg.  corresponds  to  a  displacement  a  of 
.">  deg.  between  the  actual  generator  terminal  E.M.F.,  and  the  gene- 
rator terminal  E.M.F.,  which  would  be  obtained  if  /3,^0— i.e.,  if  the 
no-load  losses  were  zero.  On  full  load  the  motor  displacement  fi  of 
2")  deg.  corresponds  to  a  generator  displacement  of  .50  deg.,  and, 
therefore,  the  total  angular  displaecment  between  (he  no-load  and 
full-load  generator  vol(agc<  is  .">()  deg.-  .'J  deg.  \  a-  05  deg.;  that  is 
to  say  if  one  set  is  operating  at  full  load  and  a  similar  .set  has  to  be 
paralleled  with  it,  the  terminal  E.M.F.  of  the  incoming  machine  will 
be  65  deg.  ahead  of  that  of  the  loaded  machine  when  the  generators 
sliould  be  synchronised,  and  when  this  is  done  the  si'ts  will  (livid<^  the 
load  equally. 


If  the  oO-period  machines  are  synchronised  before  the  25-poriod 
machines  the  latter  will  be  34  deg.  out  of  phase  when  they  should  bo 
synchronised. 

The  paralleling  of  machines  when  out  of  phase  causes  a  heavy 
momentary  rush  of  current  and  severe  mechanical  stresses  in  the 
stator  windings  and  other  parts  of  the  machines,  the  value  of  these 
stresses  increasing  with  the  amount  by  which  the  voltages  are  out  of 
phase.  To  kee])  these  stresses  as  low  as  possible  it  is  an  advan- 
tage to  synchronise  the  high-frequency  machines  before  those  of  the 
lower  frequency.  A  still  more  satisfactory  arrangement  is  to  build 
the  frequency  changers  with  either  the  motor  or  the  gen(!rator  stators 
rotatable  through  a  small  angle.  The  stator  of  the  incoming  machine 
can  then  be  rocked  round  witil  the  generator  voltages  are  in  phase, 
and  then  rocked  in  the  opposite  direction  until  the  set  takes  the 
desired  load. 

Load  Distribution. — If  two  similar  frequency  changers  are  operating 
in  parallel,  the  total  load  will  be  divided  equally  between  them,  and 
any  change  in  the  excitation  ot  one  generator  will  only  alter  the  power 
factor  at  which  each  generator  is  operating,  the  Idlowatt  output  of 
each  machine  remaining  practically  the  same  as  before. 

In  order  to  make  one  generator  take  more  load  than  the  other  it 
is  necessary  to  make  the  generated  E.M.F.  of  the  former  lead  with 
respect  to  the  E.M.F.  of  the  latter,  and  this  is  accomplished  by 
turning  the  stator  of  the  former  generator  through  a  small  angle  in 
a  direction  against  the  rotation.      ;,.  t^-,  ; 


Fio.  2. 


It  may  be  mentioned  that  a  division  of  the  load  proportional  to 
the  normal  output  of  the  different  sets  is  usually  desirable,  as  it 
generally  gives  the  highest  overall  efficiency. 

Design  of  Machines  Required  to  Operate  in  Parallel.— When  fre- 
quency changers  have  to  operate  Ln  parallel  all  the  sets  should  have 
as  nearly  as  possible  the  same  phase  displacement  bc^tween  the  motor 
and  generator  terminal  E.M.F.s  at  full  load,  otherwise  the  load  dis- 
tribution between  the  different  sets  will  vary  with  different  total  loads. 

We  will  consider  the  ease  of  two  sets  of  equal  capacity,  one  having 
a  total  full-load  angular  displacement  of  40  deg.  (expressed  in  terms 
of  the  generator  displacement)  and  the  other  of  60  deg..  th<-  sets  being 
adjusted  so  that  their  generator  voltages  are  exactly  in  phase  when 
both  machines  are  running  on  no  load.  If  the  sets  are  operated  at 
a  total  load  equal  to  their  combined  full-load  outputs,  they  will 
divide  the  load  so  that  the  former  set  carries  approximately  three- 
lifths  of  the  total  load  (i.e.,  it  operates  at  20  per  cent,  overload), 
whilst  the  latter  set  will  carry  approximately  two-fifths  of  the  total 
load  (i.e..  it  operates  at  80  per  cent,  of  its  rated  capacity). 

In  order  to  make  each  set  operate  at  full  load  it  will  be  necessary 
to  move  the  stator  of  the  overloaded  generator  approximately  20 
electrical  degrees  forward  in  the  direction  of  rotation,  or  the  stator 
of  the  other  generator  backward  a  similar  amount. 

With  this  new  adjustment,  if  the  total  load  be  reduced  to  zero,  the 
latter  set  will  reverse,  the  motor  operating  as  a  generator,  and  the 
generator  as  a  motor,  power  being  circulated  round  the  two  fre- 
quency changers. 

In  addition  to  the  correct  electrical  design,  it  is  also  necessary  that 
trequencv  changers  which  have  to  operate  in  parallel  should  be  so 
iHiiK  that  when  the  motor  vollilgea  are  in  ].liase  the  generator  volt- 


578 


THE  ELECTRICIAN,  FEBRUARY  9,  1917. 


ages  are  also  iii  phase.  This,  of  course,  is  easily  athieved  if  eitlier 
the  motor  or  the  generator  stator  be  made  rotatable.  If  fixed  stators 
are  adopted  the  sets  can  be  made  exact  mechanical  duplicates,  but 
to  do  this  involves  considerable  difficulties.  It  is  therefore  advisable 
to  make  the  sets  approximately  alike  and  to  provide  some  means  for 
final  adju.stment. 

In  order  to  ascertain  if  the  generator  voltages  of  two  frequency 
changers  are  in  phase  when  the  motor  voltages  are  in  phase,  a  simple 
method  is  to  nm  the  motors  in  parallel,  and  connect  terminal  A 
of  one  generator  to  the  corresponding  terminal  A^  of  the  other 
generator.  Both  generators  are  then  excited  to  give  equal  voltages, 
and  the  voltage  measiu-ed  between  terminals  B  and  Bj,  or  C  and  C\, 
will  indicate  the  amomit  by  which  the  generators  are  out  of  phase. 
These  voltages  can  be  plotted  graphically  to  obtain  the  angle  through 
which  one  generator  stator  should  be  rotated  to  bring  the  voltage 
exactly  into  phase. 

An  alternative  method  is  to  run  the  two  sets  with  both  the  motors 
and  generators  in  parallel,  an  ammeter  being  comiected  in  one  phasp 
of  the  generators.  Both  generators  are  then  excited  -vAth  approxi- 
mately normal  field  current,  the  excitation  of  one  being  then  adjusted 
so  that  the  alternating  ciurent  flowing  between  the  two  generators 
is  a  minimum.  If  the  generated  voltages  are  exactly  in  phase  this 
minimum  will  be  zeio. 

Starling. — The  starting  of  synchronous  frequency  changers  can 
l)e  effected  either  by  means  of  a  mechanically-coupled  starting  motor 
or  by  making  the  synchronous  motor,  or  if  desired  the  generator, 
self-starting  and  self-synchronising. 

If  a  separate  starting  motor  is  adopted  it  is  usually  of  th<'  in- 
duction tj^e,  and  may  have  either  a  squirrel-cage  oi  a  slip-ring  rolor. 
The  starting  motor  is  usualh^  built  with  one  pair  of  poles  less  than  the 
sjTichroncus  ;;votor,  and  the  rotor  resistance  is  adjusted  so  that  the 
set  runs  slightly  above  synchronous  speed  when  the  synchronous 
motor  is  excited  to  give  normal  voltage  ;  the  speed  is  finaily  adjusted 
to  the  correct  value  by  exciting  the  generator. 

It  the  separate  starting  motor  be  dispensed  with,  and  the  synchron- 
ous motor  be  made  self-starting,*  the  .starting  curn-nt  will  be  in- 
creased, but  as  the  machine  is  self-.synehronising  this  operation  is 
considerably  simplified.  During  the  starting  period  the  synchronous 
motor  operates  as  an  induction  motor.  If  solid  .steel  poles  are  used 
the  ciurents  induced  in  the  pole  faces  give  sufficient  toniue  to  run 
the  machine  up  to  speed. 

Starting  is  effected  by  an  auto-transformer,  the  initial  line  cur- 
rent at  starting  being  about  7.5  to  150  per  cent,  of  full-load  current. 
The  slip-rings  of  the  motor  should  be  short-circuited  through  a 
resistance  during  the  starting  period,  in  order  to  prevent  a  high 
voltage  being  induced  in  the  field  coils. 

Synchronising. — When  the  motors  of  two  identical  synchronous 
frequency  changers  are  rumilng  in  parallel,  the  generator  voltages 
will  not  necessarily  be  in  synchronism,  even  assuming  both  sets  to 
be  running  light. 

The  author  next  considers  at  some  length  the  case  of  two  identical 
frequency  changers  converting  from  50  to  2.5  periods,  the  motors  having 
eight  poles  and  the  generators  four  poles,  and  continuei  :  It  will  be 
found  that  the  chance  of  obtaining  correct  synchronism  is  always 
greater  if  the  low-frequency  machines  are  synchronised  before  thehigh- 
frequency  machines,  but,  as  already  pointed  out,  wh(tn  a  set  has  to  be 
paralleled  with  one  already  on  load  it  is  an  advantage  to  synchronise 
the  high-frequency  machines  first,  in  order  to  reduce  the  angle  by 
which  the  loaded  and  unloaded  machines  are  out  of  pha.se,  so  reducing 
the  niHh  of  current  at  the  moment  of  switching  in. 

.yfeth/)tiji  i,J  Olilainimj  Correrl  Si/nchronii^m.—  ln  order  to  obtain 
correct  synchronihm  of  both  motoiM  and  geni-rators,  one  of  two 
Tnefhofls  may  be  adopted  :— 

(1)  Where  thi-  motorK  and  generators  are  synehronused  simul- 
tnneouHly. 

f2)  Where  the  motors  and  generators  are  synchronised  separately. 

(1)  The  moMl  Hilt isf act ory  arrangement  is  to  have  a  synchroscope 
(ittH  with  two  pointers,  one  controlled  by  the  high-frequency  and 
th«  other  by  the  low. frequency  machine.  As  the  nuichlnes  approach 
nynchnmiHtn.  the  two  pointerK  will  rotate  at  different  sjjeeds  pro- 
portional lo  the  resper-iive  nlipM  of  the  ineomin^'Ilnu•||ines  controlling 
them,  and  the  motorH  Hhoiild  be  paralleled  when  the  two  pointers 
HimultnneouMly  indicate  HynehroniHui. 

(2)  Thi'  motor  im  (ir«l  parnlleled  and  the  .Hynehroseope  eontu'cted 
10  the  generator  ;  tUr  pointer  will  remain  Mlationury  at  a  position 
on  the  dial  indi"  nling  the  phase  difference  between  the  bus  bar  and 
the  generator  voltiigeH.  The  motor  ixeitation  is  then  reversed,  so 
cnuiiing  the  motor  to  "  xlip  a  pole,"  when  the  MynehroHcopu  poiiiU-r 
immedintflly  takes  up  a  ww  |M)Hltioii.  This  operation  of  reversing 
the  motor  fii-M  current  In  repealed  untd  the  syneliroHcope  indicates 
•Vnehroniirm.  when  the  Ken  r/iior  eiui  be  swilehed  on  lo  the  'bus  bars. 

•  ".liiumal"  I  K  K  .  IIH.'J,  \ol.  M.,  p.  H2. 


Synchronising  Loaded  with  Unloaded  Machines. — It  is  important 
to  note  that  when  synchronising  the  generators  in  the  way  just  de- 
scribed the  position  taken  up  by  the  synchroscope  pointer  will  vary 
with  the  output  of  the  loaded  machine,  due  to  the  angular  displace- 
ment (due  to  the  load)  between  the  motor  and  geneiator  'bus  bar 
voltages  as  previously  ex])lained.  This  can  be  taken  care  of  by 
.'itting  the  synchroscope  with  a  zero  mark,  which  can  be  moved  over 
a  scale  graduated  in  kilowatts  output  of  the  running  machine. 
Before  synchronising  the  incoming  machine  the  zero  mark  is  moved 
to  the  mark  on  the  scale  corresponding  to  the  output  of  the  loaded 
machine,  and  when  the  pointer  is  opposite  the  zero  mark  the  in- 
coming machine  is  in  the  correct  phase  for  paralleling. 

^iftf'  of  Interconnecting  the  Terminal  Learf.s.— The  above  considera- 
tions have  been  made  on  the  assumption  that  the  comiections  between 
the  motor  and  generator  stator  terminals  and  the  "bus  bars  have 
remained  unchanged.  With  polj-phase  machines  there  is,  however, 
the  possibility  of  obtaining  a  greater  number  of  out-of-phase  positions 
by  changing  the  connections  between  the  stator  terminals  and  the 
"bus  bars.  This  additional  complication  need  not  be  considered 
when  the  set  is  installed  and  permanently  comiected  up,  but  it  will 
lie  seen  that  in  the  case  of  a  frequency  changer,  where  neither  machine 
has  a  rotatable  stator,  if  it  is  impossible  to  synchronise  the  generator 
correctly,  due  to  faulty  machining,  &c.,  the  amount  by  which  the 
voltages  are  out  of  phase  may  be  reduced  by  changing  the  con- 
nections between  the  stator  terminals  and  the  'bus  bars. 

The  author  considers  the  case  of  a  10-pole  three-phase  motor 
driving  a  24-pole  three-phase  generator,  and  shows  that  it  is  possible 
to  obtain  an  out-of-phase  angle  between  the  generator  and  'bus  bar 
voltages  which  will  not  be  greater  than  6  deg. 

Comparison  between  Induction  and  SyNOHEONOus  Sets. 

There  is  very  little  to  be  said  in  the  way  on  comparison  between 
the  two  types  of  machines,  from  the  point  of  view  of  cost,  efficiency, 
overload  capacity,  reliability,  maintenance  and  floor  space,  as  in 
these  respects  they  are  practically  on  an  equality.  The  type  to  be 
adopted  must,  therefore,  be  determined  bj  the  other  characteristics 
of  the  machines. 

It  may  appear  from  the  foregoing  that  the  difficulty  and  troubles 
to  be  experienced  in  connection  with  the  operation  of  sjaichronous 
frequency  changers  are  sufficiently  great  to  make  it  advisable  to 
avoid  this  type  of  machine  if  at  all  possible.  A  close  consideration 
of  the  subject,  however,  will  show  that  these  diificulties  are  not  as 
real  in  practice  as  one  would  at  first  expect.  If  either  the  motors  or 
the  generators  are  fitted  with  rotatable  stators,  the  .synchronising 
and  load  distribution  is  as  simple  as  with  induction  frequency  changers. 
If  the  machines  have  non-rotatable  stators,  the  difficulty  of  syn- 
chronising depends  to  a  gn-at  extent  on  the  ratio  of  fiequency  con- 
version. Li  this  country  the  most  usual  frequencies  are  25,  40  and 
50  cycles,  and  with  these  frequencies  the  chances  of  obtaining  correct 
synchronism  (taking  advantage  of  the  effect  of  reversing  the  generator 
excitation)  are  as  follows  : — 

25  to  40  cycles  1  in  5  50  to  25  cycles  1  in  1 

40  „  25   '.,        I   ..  2  40  „  50   "  „       1   „  2 

25  „  50     „        1   ..  1  50  „  40       ..       1   „  5 

In  any  case,  the  operation  of  "  slipping  poles  "  by  reversing  the 
motor  excitation  is  easily  carried  out,  and  will  quickly  bring  the 
generators  into  the  correct  phase  relation  for  paralleling. 

Taking  all  the  points  into  consideration,  the  advantages  of  the 
synchronous  frequency  changer  are  sufficient  to  justify  its  adoption 
in  the  nuijority  of  cases. 


EFFECT  OF  BRUSH  WIDTH  ON  COMMUTATION. 

IIV  I',   (i.  I.KWIS. 

The  size  of  the  l)ru.shes  on  direct  current  motors  ami  generator.!  is 
a  very  important  consideration,  as  the  liruslus  have  a  very  important 
effect  on  the  commutation. 

The  convmutating  /.one  of  a  direct -cuirenf  motor  or  generator  is 
the  zone  on  the  arnriture  surface  in  which  the  armature  coils  are 
undergoing  commutation,  and  is  i(|ual  to 

P^'±''^^J^^-<^'■ ,1) 

Where  /■■,  -=  tooth  pilch  in  inches. 

r,=nuniber  of  coninuilalcr  bars  |)er  slot. 
/i,=numl>er  of  commutator  bars  covered  by  the  brusli. 

k=»,  cniiHlanl  dc-i)ending  on  the  type  of  winding. 
'•)i  =  number  of  eomniulator  bar.i  "which  the  armature  eo.ls 
are  chorded. 
In  a  nuiltiplewomid  armatinc  which  in  pitch-wound,  commuta 
•  .\l)Btracl  ofTili  mticle  in  ttic~  Electncllournnl." 
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tion  of  nil  the  coils  in  a  tooth  pitch  is  coni|ili'lc(l  in  the  sjxice  of  the 
number  of  commutator  bars  per  slot,  plus  the  number  of  commuta- 
tor bars  covered  by  the  brush  minus  one.  In  a  two-cii'cuit  winding 
where  the  number  of  commutator  bars  is  not  divisible  by  the  number 
of  pairs  of  poles,  instead  of  subtracting  one  from  the  number  of 
eommutatoi'  bars  per  slot  plus  the  number  of  bars  covered  by  the 
brush  subtract  0-5  bar  in  a  four-pole  machine  and  0-66  bar  in  a  six- 
pole  machine  and  so  on.  The  term  k  in  equation  (1)  then  equals  1 
for  a  nuiltiple-wound  machine,  0-5  for  a  two-circuit,  four-pole 
machine  ;  0-66  for  a  two-circuit,  six-pole  machine,  &e.  Still  assu- 
ming three  eommutatcr  bars  per  slot,  if  the  winding  is  chortled  one- 
fourth  of  a  slot,  then  r,,=0-75.  The  expresron 
C,+B,-k+C„ 

Cs 
gives  the  number  of  tooth  pitches  it  takes  for  all  the  conductors  for 
one  slot  to  cut  across  the  slot  flux. 

The  reactance  voltage  is  the  voltage  generated  in  the  zone  of 
commutation  in  the  coils  which  are  undergoing  the  process  of  com- 
mutation by  the  flux,  which  is  produced  by  the  armature  nxagneto- 
motive  force.  It  is  made  up  of  the  voltage  generated  in  the  short- 
circuited  armature  coils  by  three  fluxes — the  iuterpolar  flux,  the  flux 
cut  by  the  end  windings  of  the  armature  coils  and  the  slot  flux.  The 
latter  is  the  flux  produced  bj'  the  magnetomotive  force  of  the  arma- 
ture winding,  which  extends  from  the  tooth  top  across  the  tops  of 
the  slot  and  teeth,  the  whole  of  this  flux  being  cut  by  the  conductors 
undergoing  commutation.  The  expression  for  the  voltage  generated 
in  the  short-circuited  armatiu'e  coils  by  the  slot  flux*  is 

IcW,T,R.Tr/L  ,~\ 

-J^         108       (^-{l-3:W»+0-->2^2-16.s\/«;y\      .     .     (2) 

The  slot  voltage  is  thus  directly  affected  by  the  value  of  the  con- 
stant C.i,  which  is  equal  to  : — 

C, 

~-  'C,+B^-Ic+C„' 

Therefore,  to  increase  the  width  of  the  brush.  /?,,  is  to  decrease  the 

voltage  generated  in  the  short-circuited  armature  coils  by  the  slot 

flux  and  to  increase  the  width  of  the  eomnnitiiting  zone.     The  pari 


Fig.    1. — M.\GNET0M0TivE    Force   CtrHVE   Produced   by    .Vr.mature 

C'oiL.s  Undergoing  Commutation. 

Heavy  line  represents  case  where  brush  covers  three  commutator  bar.s. 

Light  line  represents  case  where  brush  covers  two  commutator  bars. 

of  the  reactance  voltage  due  to  the  slot  flux  is  generally  the  largest. 
Assume,  for  instance,  a  four-pole  motor  the  brushes  of  which  cover 
three  commutator  bars.  Suppose,  also,  there  are  three  commutator 
bars  per  slot  and  the  armature  coils  are  chorded  one-fourth  of  a  slot, 
then  the  constant  C^  in  formula  (2)  is 

Cs  3 

(\  = -= -  0-48. 

Cg+Bi~k+C^     3+3-0-5+0-75 

Now  suppose  that  the  brush  were  changed  and  that  the  density 
were  so  low  that  a  brush  could  be  used  which  only  covers  two  com- 
mutator bars.     Then 

3  3 

<",  = = (K-)71. 

3-f2-0-5+0-7.'5     5-2.5 

Or  the   value 
greater. 


[)f  the  K.M.F.  due  to  the  slot  Hux  will  be  19  per  cent. 


Assume  now  that  the  armature  coils  undergoing  commutation 
have  only  the  circulating  currents  in  them  caused  by  the  short- 
eireuit  voltage  generated  in  the  coils  as  mentioned  above.  The 
magnetomotive  force  produced  by  these  coils  is  represented  by 
Fig.  1.  The  heavy  line  represents  the  first  ease  and  the  light  line 
the  second.  This  also  gives  an  indication  of  the  short-circuit  vol- 
tage generated  in  the  coiLs,  since  it  is  this  voltage  which  produces 

*  From  a  pajier  on  "  A  Theory  of  Commutation  and  its  Application 
to   Interpolo   .Machines, "  in   the   "  Tran.sactions   A.I.E.E.,"   1911.   Vol. 
XXX.  p.  2,38().  ill  which 
/(-  current  t'oi'  conductor. 
W'     total  number  of  wires  on  the  armature. 
Tc     turns  per  individual. armature  coil. 
7?g=^  revolutions  per  si^cond. 
■.S- width  of  slot,  fissuming  parallel  sides. 
n.=r.atio  of  width  of  armature  tooth  to  the  width  of  ainiiitnrc  slot,  at 

I  he  .surface  of  the  core. 
/'  —  width  cif  armature  core,  including  ventilntins  spans. 
'/«     totiil,l,.],th  of  slot. 
''.,     correction  factor  for  the  brush  width,  chord  wiiidiiia,  &e. 


the  local  ciiircnts  referred  to.  The  heavy  line  represents  a  much 
better  condilitm  from  tlu^  standpoint  of  good  commutation,  because 
the  maximmn  value  is  lower  and  the  ma.ximum  value  is  not  as  much 
greater  than  the  average,  as  is  the  case  with  the  curve  given  by  the 
light  line.  It  is,  therefore,  easier  to  make  the  face  of  the  eommu- 
tating  pole  thi^  correct  shape  and  the  instantaneous  variations  will 
not  be  so  large.  In  the  case  of  the  dark  line  the  commutatiiig  [lole 
will  have  to  have  a  wider  fxu:i:  The  maximum  value  uiereases  about 
21  per  cent,  when  the  brush  width  is  decreased  from  the  width  of 
three  bars  to  two  bars. 

In  general,  good  commutation  cannot  be  obtainc:d  if  the  \oltage 
generated  in  the  armature  coils  short-circuitetl  by  the  brushes  ex- 
ceeds four  to  five  volts  per  coil.  If  the  brush  width  is  increased, 
the  value  of  the  constant,  C'j,  is  decreased  and,  therefore,  the  short- 
ciicuit  voltage  per  coil  is  also  made  smaller.  This  may  be  just 
enough  to  bring  the  value  of  the  short-circuit  voltage  per  coil  within 
safe  working  limits. 

When  a  motor  has  a  high  short-eiiciiit  voltage,  it  is  generally 
necessary  to  make  some  refinements  in  the  details  of  design.  The 
strength  of  the  cominutating  pole  may  be  made  sufficient  to  gcnerati^ 
a  voltage  equal  and  opposite  to  the  average  re-actance  voltage  per 
coil,  but  if,  due  to  the  high  maximum  voltage  per  coil,  its  strength 
is  not  sufficient  to  counteract  the  voltage  in  the  middle  of  the  coin- 
mutating  zone  and  is  too  strong  for  the  voltage  just  at  the  edgei  of 
the  zone,  sparking  will  result. 

When  the  brush  width  is  increased  the  width  of  the  com  mutating 
zone  is  also  increased,  and  if  this  is  carried  too  far  the  brush  will 
short-circuit  some  of  the  armature  coils  when  under  an  active  field, 
due  to  the  fringing  of  the  main  field  flux.  If  this  happens  it  is  almost 
impossible  to  make  the  machine  commutate  propeily,  and  the  only 
thing  to  do  is  to  make  the  brush  narrower. 

The  eommutatnig  poles  should  cover  approximately  the  width  of 
the  eommutating  zone,  so  the  width  of  the  brush  cannot  be  increased 
beyond  a  certain  limit  on  thi.s  account.  When  the  eommutating 
pole  is  not  wide  enough  it  does  not  sufficiently  eompen"atc  for  the 


Fig.  2. — Magneto.motive  Force  Curve  and  Com-Mutatisg-pole  Face 
which  are  necessary  for  netttrai.is.ltion. 

short-circuit  voltage  generated  in  the  armature  coils  on  the  outside 
edges  of  the  eommutating  zone.  Therefore  there  will  be  local 
currents  which  may  cause  sparking  and  heat  the  armature  coils 
above  normal. 

The  width  of  the  eommutating  pole  and  zone  can  be  determined 
from  formula  (1).  The  shape  of  the  Held  which  it  his  to  neutialise 
is  shown  in  Fig.  2.  and  therefore,  the  commutating-pole  face  should 
be  the  inverse  of  the  curve  shown.  If,  therefore,  the  air-gap  in  the 
middle  of  the  pole  is  one-eighth  inch,  the  air-gap  on  the  edges  of 
the  pole  should  be  approximately  one-half  inch,  since  the  strength 
of  the  field  to  be  neutralised  is  four  times  as  great  in  the  centre  of 
the  pole  as  on  the  edges. 

It  can  also  be  seen  from  Fig.  2  that  if  the  eommutating  pole  is 
correct  for  the  brush  width  that  gives  the  mignetomotive  force 
curve  shown,  it  nuiy  not  he  correct  for  a  narrower  or  wider  brush, 
since  the  shape  of  the  nuignetomotive  foi'ce  curve  is  changed. 

The  brush  would  have  to  be  wider  the  fewer  bars  there  are  on  the 
commutator  in  order  to  cover  the  same  number  of  bars.  However, 
it  is  generally  necessary  to  make  the  brush  wider  a:;  the  number  of 
bars  is  increased,  in  order  to  keep  the  same  width  of  cominulating 
zone. 

It  should  not  be  understood  from  the  above,  however,  that  the 
brush  width  could  be  increased  indeiinitely.  and  thereby  eommu- 
tating conditions  made  better,  for  the  limit  of  the  allowable  total 
volts  across  the  brush  is  reached.  Approximately  two  volts  across 
the  brush  uncompensated  for  is  permissible  with  fairly  good  com- 
mutation. If  without  the  eommutating  pole  there  is  eight  volts 
across  the  brush,  the  allowable  departure  from  exact  compensation 
is  25  per  cent.  If,  howexcr.  there  is  1(5  volts  across  the  brush  nor- 
mally, the  voltage  will  have  to  be  compensated  for  within  12-5  per 
cent.  There.fors  it  is  necessary  to  be  sure  that  the  total  volts  across 
the  brush  does  not  rise  to  too  high  a  value. 

When  the  brush  width  is  changed  the  brush  position,  or  neutral, 
is  also  changed.  The  amount  that  the  brushes  will  Inuo  to  be  shifted 
is  equal  to  half  the  change  in  the  brush  width. 
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SAFETY  RULES  IN  THE  U.S.A. 

To  receive  a  volume  of  Bafety  Rules  on  Electrical  Work 
running  to  323  pages  is  an  unusual  experience  and  causes 
the  recipient  to  have  some  misgivings  if  such  a  bulky  vokuue 
is  really  essential  to  the  safetv  of  those  workuig  with  elec- 
trical plant  and  of  the  public  generally.  Yet  this  is  the 
size  of  the  National  Electrical  Safety  Code  issued  by  the 
Bureau  of  Standards.  Although  we  had  already  seen  parts 
of  this  \  olume.  we  had  not  received  the  complete  Code  as  now 
published,  and  were,  therefore,  unaware  of  the  magnitude 
of  the  work. 

At  first  sight  we  are  tempted  to  ask  if  such  voluminous 
regulations  will  secure  the  end  for  which  they  are  issued, 
and  whether  those  who  are  anxious  to  stimulate  the  "  Safety 
First  "  movement,  which  has  become  so  prominent  ot  late, 
will  not  lose  some  of  their  force  in  seeking  to  cover  so  much 
ground.  It  would  be  unfortunate  if  these  rules  were  to 
suffer  the  fate  of  the  proverbial  business  system  which  was 
so  perfect,  but  which  required  so  much  attention,  that  no 
time  was  lelt  for  the  business  to  which  it  was  applied. 

On  the  other  hand,  it  should  be  observed  that  this  Code 
is  the  outcome  of  a  great  deal  of  work.  About  30  public 
conferences  on  the  Code  were  held  in  various  parts  of  the 
United  States  during  a  year  and  a  half,  and  in  the  coitference 
held  in  New  York  in  the  autumn  of  1915  more  than  100 
persons  participated.  Although  certain  criticisms  have 
been  made  it  must  be  acknowledged  that  the  Code  is  the 
considered  opinion  of  a  large  number  of  experienced  engi- 
neers in  the  United  States.  The  view  is  urged  that  the 
T'ode  must  be  detailed  so  as  to  cover  every  case  that  may 
arise  as  far  as  possible,  and  so  relieve  inspectors  of  any  great 
lesponsibility.  So  far  the  Code  has  been  adopted  in 
Pennsylvania,  and  will  shortly  be  adopted  by  the  Public 
Service;  Commission  having  jurisdiction  over  Greater  New 
York  and  probably  by  a  nimiber  of  other  States. 

It  is  a  little  difficult  to  draw  a  clear  distinction  between 
Safety  Rules  and  Wiring  Rules.  To  some  extent  the  Code 
consists  of  Wiring  Rules,  but  in  a  general  way  it  is  supple- 
mentary to  the  National  Electrical  Safety  Code.  It  is  of 
the  same  nature  as  our  Home  OfHce  Rules.  In  comparing 
it  with  similar  publications  in  this  countiy  one  is  struck  by 
the  much  greater  detail,  and  also  by  the  fact  that  each 
section  is  followed  by  a  lengthy  discussion  .setting  forth  the 
grounds  on  which  each  particular  rule  has  been  ba.sed  or 
giving  explanations.  This  in  itself  naturally  adds  very 
much  to  the  bulk,  and,  in  fact,  accounts  lor  about  100  jiages. 
Such  discussions  serve  a  very  useful  purpose,  but  it  is  just 
a  question  how  far  it  is  desirable  to  go.  In  some  respects 
we  feel  that  the  rules  have  gone  rather  too  far  in  detail. 
For  example,  in  the  mle  dealing  with  floors  we  notice  the 
ff)llowing  :— 

rii.iir>.  uliftll  hiivo  cvon  HurlacOB  and  nilord  sccuro  footing.  Project  in>! 
imiln,  Ukiho  honrdn,  unovrn  or  ((r»'a"y  wood  floon  imd  Hinooth  iron  (loorM 
"liiiiild  bo  nvoidi'd. 

And  in  the  discussion  on  this  part  of  the  Codi^  we  find  iln' 
following  :  — 

I'nll".  tii'Mi'ii  olmlruntiiiiip..  iind  hiinilnr  innchnniciil  ncoidantn  ftrc  re 
"lion*!!)!"  (or  llio  ({r'-nt/r  proportion  of  nil  p<>rHoniil  injiirii'j"  in  Htationn. 
In  another  rule  wo  roud  that — 

flcfrftivo  rquipmnnt  nhall  lio  put  in  good  nr'lor  or  pfnnnni'ntly  diK 
I  irin'Tlcrl.  ripfontivr*  wirinK,  wtirn  linrnriloii".  xlioiiM  Ik-  rfpniivil  m 
n  movi'd. 


Further  we  read — 

Infrequently  used  equipment  or  wirins  maintained  for  future  serviw 
should  be  periodically  inspected  to  determine  its  fitness  for  service. 

And  in  the  discussion  on  this  last  rule  we  read — 

Equipment  seldom  used  is  frequently  neglected  and  so  may  be  dan- 
gerous wlierever  placed  in  ser\ice.  This  can  be  avoided  by  systematic 
inspection. 

Although  we  fully  agree  with  the  sentiments  here  ex- 
pressed, it  seems  to  us  that  these  points  are  rather  matters 
of  common  sense  and  that  the  rules  may  lose  force  by  being 
encumbered  with  so  much  detail.  This  depends,  of  course, 
on  the  class  of  reader  that  is  in  view.  If,  for  example,  the 
reader  is  the  mechanic  or  the  wireman,  considerable  detail 
may  be  desirable.  We  doubt,  however,  if  this  is  the  case  ; 
we  imagine,  rather,  that  the  Code  is  addressed  to  those  in 
authority.  In  that  event  we  feel  that  the  rules  would  gain 
by  abbreviation  so  that  there  is  not  too  much  to  observe. 
It  is  usually  well  to  rely  for  details  on  good  standard  prac- 
tice and  to  allow  such  practice  to  develop  spontaneously  as 
far  as  possible,  being  supplemented  by  rules  of  a  general 
character. 

We  may  mention  that  the  Code  consists  mainly  of  four 
parts,  namely  (1)  rules  relating  to  electricity  supply  stations, 
(2)  rules  referring  chiefl)'  to  overhead  lines,  (3)  rules  for  the 
installation  and  maintenance  of  electrical  utilisation  equip- 
ment, and  (4)  rules  to  be  observed  in  the  operation  of 
electrical  equipment  and  lines.  By  far  the  largest  section 
is  that  dealing  with  overhead  lines,  and  here  much  useful 
information  is  to  be  found.  One  appendix  gives  a  number 
of  tables  of  loading  data,  normal  sags,  tensions,  and  resultant 
loadings  ;  whilst  another  appendix  deals  with  wind  pressure, 
numbers  of  wires  per  pole,  and  gives  formulae  for  calcu- 
lation of  moments  of  resistance  of  poles  and  determination 
of  size  of  pole.  In  the  discussion  of  this  part  of  the  subject 
there  is  given  a  number  of  construction  diagrams  of  pole 
work  and  graphical  data  of  sags  commonly  adopted. 

In  conclusion,  we  may  say  that  the  Code  is  published  by 
the  Bureau  of  Standards  at  Washington  at  the  extremely 
low  price  of  lOd.  in  paper,  or  Is.  3d.  in  flexible  cloth,  and 
whatever  views  may  be  held  as  to  excess  of  detail  we  are 
sure  our  engineers,  more  particularly  those  engaged  in 
overhead  line  work,  would  do  well  to  spend  this  modest 
sum  and  to  have  a  copy  by  them. 


REVIEWS. 

Copies  of  tho  undermentioned  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d.  for  books  published  under  2s.  Add 
10  per  cent  for  abroad  or  for  foreign  books.] 


Telegraphy:  A  Detailed  Exposition  of  the  Telegraph  System 
of  the  British  Post  Office.      l«y  T.  l<:.  Hekbeut.    lirdediimn. 

(I,(ind..n  :  WhillaUcr  cV  (...)  I'l'.  n\.  i  !"sr>.  9s.net. 
The  lirst  t'ditiou  of  tliis  book  appeared  in  U)06,  the  .sccoutl  iii 
U>()7,  wliilc  no  less  than  four  reprints  have  been  issued  before 
the  publication  of  the  edition  now  tiiuliT  consideration.  These 
facts  in  themselves  are  suHicieiil  evi(hMi(i'  as  to  "  Herbert 
being  valuable  to  a  large  body  of  students.  The  jiresent 
edition  consists  of  an  introduction,  23  chapters  and  10  appen- 
dices, running  into  nearly  1,001)  pages,  while  there  are  over 
(iOO  illustrations  and  a  very  coniiilete  and  well-conijiilod  index. 
In  tlie  ])reface  to  the  first  edition  the  author  states  that  the 
oliject  of  the  book  is  to  supply  the  need  for  an  u|)-to-date  and 
J,  tail,.,!  cxpoMition  of  the  tele^ni])li  practice  <.f  the  British  Post 
Ollice,  and  ul.so  to  |irovi(le  tor  the  requirements  of  the  Post 
Otiice  IJei)urtnient  and  the  City  and  Guilds'  examinations  on 
tlie  subject.  Both  of  these  aims  are  very  completely  met  by 
the  author's  effort,  but  in  doing  so  the  book,  of  necessity, 
becomes  elementary  in  il.n  treatment  of  the  engineering  side  ot 
telegraphy.  This  nwiy  be  gatiuTcd  by  tlie  fad  liiat  the  earlier 
rlinptors  deal  with  such  subjects  as  elementary  magnotism  iind 
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fli'ttricity  and  simple  calculations  rdatiny  to  circuits  and  con- 
ductors. The  author  is  not  to  blame  lor  this,  having  regard 
To  the  objects  set  out  in  his  preface,  but  the  advanced  student, 
while  he  will  find  the  book  useful  as  a  work  of  reference,  will  be 
<lisappointed  with  the  all  too  elementary  style  of  treatment 
which  has  had  to  be  adopted.  The  author  states  that "'  After 
anxious  and  careful  consideration  in  the  light  of  an  exten- 
sive teaching  experience,  I  have  deemed  it  best  to  avoid  the  use 
of  mathematics."  The  explanation  of  a  theoretical  point  is, 
therefore,  limited  in  its  depth,  although  the  author  is  curiously 
inconsistent  here,  for  on  p.  630  he  deals  with  the  arrival  curve 
on  a  long  submarine  cable,  and  gives  the  .series  from  which  the 
curve  is  plotted — for  a  cable  without  apparatus — and  the 
usual  first  approximation  for  small  values  of  t. 

When  we  turn  to  the  chapter  on  apparatus,  duplex  and 
quadruple.x  systems,  repeater  working,  central  battery  methods 
andbattery  arrangements,  the  treatment  is  found  to  be  excellent. 
The  sections  on  aerial  and  underground  lines  are  also  exceed- 
ingly good,  and  the  c^uestion  of  power  circuit  interference  with 
telegraph  circuits  now  finds  a  place. 
^  A  considerable  section  of  the  book  is  taken  up  with  descrip- 


ticjns  of  the  Baudot,  Murray,  Western  Electric  and  other  type 
printing  telegraph  systems.  The  Hughes  printer  is  explained 
by  means  ol  a  series  of  excellent  diagrams,  as  is  also  the  Baudot. 
Other  systems  are  illustrated  by  a  series  of  half-tone  illustra- 
tions, which  are  not  very  clear. 

To  the  aspiring  telegraphist  and  the  younger  student  the 
book  leaves  nothing  to  be  desired.  The  text  is  clearly  written, 
the  diagrams  are  well  drawn  and  lavishly  sujiplied,  and  the 
general  get  up  of  the  book  is  creditable  to  author  and  publisher 
alike.     It  is  a  monument  to  the  author's  industry. 

The  mature  student  of  telegraph  engineering  will  find  the 
book  valuable  as  a  reference  or  record.  He  will  not  turn  to  it 
as  a  guide  to  the  higher  branches  of  the  art.  Later,  let  us  hope, 
Mr.  Herbert  will  either  shed  a  few  chapters  to  make  room  for  a 
different  .style  of  treatment  or  write  an  entirely  different  com- 
panion work.  It  is  lamentable  to  record  that  while  the  British 
Postal  Telegraph  system  has  led  the  world,  we  have,  as  yet,  no 
British  text  book  on  telegraph  engineering.  Germany  has  its 
■■  Theoretische  Telegraphic,"  and  America  has  recently  given 
the  world  a  book  with  the  definite  title  "  Telegraph  Engi- 
neering," but  tJie  British  equivalent  has  yet  to  appear. 


FUSES  ON  SHORT  CIRCUIT. 


is  well  recognised  that  in  the  testing  of  fuses  as  ultimate  safe- 
guards it  is  desirable  to  test  them  on  a  dead  short  circuit,  as  this  is 
the  condition  which  they  may  be  required  to  iue''t  at    any  time. 


be  called  upon  to  cairy  before  they  blow,  and  that  consequently  the 
rate  at  which  energy  is  dissipated  at  the  moment  of  rupture  may  be 
much  higher  than  was  tisual  some  years  ago.  This  change  of  con- 
ditions has  been  brought  prominently  to  the  notice  of|Mr.  Sydney 
W.  Baynes,  Chief  Electrical  Engineer  of  the  St.  Pancras  Borough 
C'oimcil.     With  tin-  old  reciprocating  generating  sets  at  .St.  Pancras 


Klki  TRic  .Vrcs  of  Ulowtnc; 
lO-amp-re  fuse,     'j'wu  slniiidn  of  ."i-ainpi'ic  l.ail 
10. ampere   fuse.     'I'w.i  stramls  uf  .'j-ampere  lead. 
lO-ampere  fuse.     '!'«.■ -.tr.nids  of  ii-amiM'iv  lead". 

40-ampere  filse.      Ki'^lil  strands  of  C'-aoipcre  lead.     OK"'  aiting  lontiiuuil   until  \W  autu 
matic  cut-out  was  tripped  at  nppro.ximately  900  amperes.)  ..  .."^    :.,    ;. 

440- VOLT  Short  CiRrrriT  on  4  \s.   Break.     .50-ampere  fuse.    Ton  .strands  of  C^ainpere  lead.    (Automatic  switch  tripped  at  1,000  amix;rcs.) 
4-tO-voi.T  Shorj  CiKcrjiT  on  '.i  is.  Bi'.k,\k.    lOanipere  fuse.    Two  .strands  of  ij-ampcre  lead,    (.\utoraatio  switch  tripjx-d  at  1,200  amperes.) 


Km.  I.— 220-voi-T  Short  (,'ihcuit  on  3in.  Brk.u<. 
l"'ia.  2. — 220- VOLT  Short  Circuit,  on  4  in.   Brkak. 
Fic.  3.^— 440- VOLT  Short  ('ircuit  on  +in.    Bukak. 
Fig.  4.' — 440-voi.T  Short  Circuit  on  4  in.   Bukak 


Pus.   ."). 
Fio.   li.- 


CenerAlfy  speaking  the  conditions  in  service  arc  lio(  nearly  so  severe, 
but  this  fact  does  not  relieve'  the  eng'necr  from  the  lespons.bility 
"f  providing  fusi s  which  .shall  serve  as  a  protection  against  short 
•  ircuits.  What  has  not  been  fully  rccogn'scd  is  the' fact 4hat  the 
'  bnngc  of  generating  plant  frcm  reciprocating  engine* 'lio  steam 
lurbincB  has  increased  very  materially  the  eiirrcnl  whioli  fuses' may- 


severe  failures  were  se'dcm  found  in  fuses  for  house  services,  but 
s  nee  the  intrcduct^on  of  large  turbo-generators  so  many  failures 
have  ccm(;  under  hs.iiotieethati  Hi:  Baynes  has  conducted  experi-,; 
ments  to  diitl-rmjiehow  far  reliance  may  be  placed  on  the  ordinary 
fuse.  ■  A  mimbor  of  i^hotogiiiphs.were  taken  of  fuses  on  short  circuit 
■  and  some  of  till  sei  we  now  have  pleasure  in  reproduping.     .    f^Ji.  ,.    .i 

n  1 
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'  It  should  be  noted  that  tests  were  made  under  working  conditions, 
the  current  being  drawn  from  the  distributing  system,  being  carried 
first  by  a  long  feeding  main  and  back  to  the  power  station  along  the 
distributing  mains. 

Particulars  of  the  mains  used  are  as  follows  : — 
(    For  tests  carried  out  at  440  volts — 

r  3,460  yards,  consisting  of   1,730  of   1  sq.  in.   feeder,   350  of 

l"-     0-2  sq.  in.,  1,000  of  0-25  sq.  in.,  400  of  0-5  sq.  in.  distributors, 
r  ^excluding  length  of  connecting  cable. 
1    For  tests  carried  out  at  220  volts — 

1,730  yards,  consisting  of  865  of  1  sq.  in.,  165  of  0-2  sq.  in., 

500  of  0-25  sq.  in.,   200   of  0-5  sq.  in.   distributors,   excluding 

length  of  connecting  cable. 


Fio-  7. — EiKjECT  OK  Short  Circvit  on  Common  Type  of 
FrSE  Bo.'RD. 


Fill.  ». — Muimi 


i  TTn-  rdi'i  l«  olitftimyl  arc  Hhown  by  lln-  ."  '■>iiii|iaiiyiiiK  iiluNtrdlinnK. 
Ki((N  I  l<i  H,  in  whi<  )i  th<'  (iihih  nrc  Hii|>|Mirli  il  on  ii  lioarrl  S)  inx.  wide. 
'ITiIk  WMilh  givrH  nn  uh-n  n(  ihi'  HJ/,e  ot  thi'  arc  'I'hi-  MlnaiinrH  iirc 
dui-  fi  in'ilt<'n  m>'tnl.jf^  Kroiii  Mi<-  |>iirli<iulu  H)(ivi  n  uiidir  tlii«<-  liKiirin 


it  will  be  seen  that  in  most  cases  the  fuse  was  intended  to  blow  at 
10  amperes.  In  two  cases  the  ciurent  was  observed  on  an  ammeter 
and  was  seen  to  reach  a  high  figure,  namel}',  1,000  amperes  in  one 
ease  and  1,200  in  another,  when  the  automatic  switch  tripped. 
Power  was  given  by  a  continuous  current  turbo-generator  of  1,000  kw  . 
and  two  1,000  kw.  motor  converters  supplied  by  a  2,500  kw.  turbo- 
alternator.  These  generators  were  also  supplying  the  distributing 
network.  There  was,  therefore,  ample  power  to  maintain  the  vol- 
tage. In  several  cases  it  was  found  that  the  arcing  continued  until 
either  the  fuse  terminals  were  demolished  or  the  autoniatic  saiety 
trip  gear  was  released. 

Fig.  7  shows  the  effect  on  a  common  type  of  fuse  distribution 
board,  whilst  Fig.  8  shows  the  photograph  of  the  arc  in  this  case. 
It  will  be  noticed  that  the  terminals  have  been  demolished  and  that 
the  7  16  cable  leading  in  the  current  at  the  top  has  been  fused. 
In  Fig.  8  attention  may  be  drawn  to  the  fact  that  the  cable  on  the 
left-hand  s'de  has  shifted,  owing  to  the  large  electromagnetic  forces 
brought  into  play.  The  fuse  box  is  completely  hidden  by  the 
tia.sh. 

Owing  to  the  experiments  here  described  the  conclusion  has  been 
reached  by  Mr.  Baynes  that  fuses  of  the  cartridge  type  .should  be 
used,  and  that  they  should  be  so  made  that  they  camiot  be  easily- 
bridged  by  ordinary  fuse  wire  instead  of  being  properly  replaced 
when  blown.  .  i  ,. 


Fl':.  9. — DET.lii-S  OV  CONCIIJETK  KusK  lioX  AND  FiTTINCiS. 

Owing  to  the  deKtiuctiv(!  (^tToot  which  takes  |>lacc  if  an  arc  strike.-' 
laithed  metal,  Mr.  Bayn<r8  hiut  designed  fuse  boxes  made  entirely  of 
spe(ual  concrete,  us  described  in  Thk  KlkctkU'Ian,  Vol.  LXXI.. 
page  404.  Thi'y  are  nianufacluieil  by  McH.srs.  Telling,  of  Bermond 
sey.  to  the  Hj)cei(icati(>n  of  the  St.  I'uMcruH  Klectricity  Department. 
Wv'are  now  abU^  to  give,  details  of  the  latest  type  of  box.  as  shown 
HI  Kig.  SI.  The  boxes  themselves  are  very  cheap,  have  a  good  finiah 
and  appear  to  make  a  thoroughly  satisfactory  job.  They  aro  fittwl 
vvilli  lirnHH  screw HoeketH  ho  that  tlie  lids  can  be  easily  faNt<>ne«i  mi, 
and  thiy  are  uwmI  in  conjunction  with  ea.Htiron  cabU^  sealing  box(^, 
liolh  Ihi',  cast-iron  box  and  the  concri'ti-  box  being  ti.\e<l  to  the  wall 
as  indicated.  The  internal  littingK  are  of  Himpl<'  design  for  carrjiiig 
Zed  fuse  outridgeH  ;  tliese  are  li.xed  very  easily  by  means  of  the 
screw  shown.  There  is,  of  course,  no  possibility  of  diumige  by  an 
arc.  striking  I'arthed  metal.  'I'lie  boxes  are  ho  nuule  that  they  cnii 
be  lixe<l  siib-  by  sidf'  (uid  coupled  together  SO  as  to  be  adaptable  U>' 
the  circuits  to  be  Kiipplied. 
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BALANCERS  FOR  THREE-WIRE  CONTINUOUS- 
CURRENT  SYSTEMS. 

BY  THOMAS  CABT?:R. 

{Continued  from  page  555.) 

XVII.  General  Performance  Curves  of  Rotary  Balancers. 

Figs.  15  and  16  show  portions  of  the  complete  curves  for 
5=  +  l/10  and  fi=— 1/10  respective!}',  only  those  parts  being 
given  which  start  on  the  practically  useful  sections  and  con- 
tinue out  to  the  point  of  reversal.  The  same  general  shapes 
hold  good  as  in  Fig.  li,  but  owing  to  B  having  a  value  other 
than  zero,  A  becomes  zero  at  some  point  other  than  the  turning 
point,  80  that  e^  passes  through  zero  before  the  limit  is  reached, 
and  the  change  over  from  motoring  to  generating  comes  at  a 
relatively  difi'erent  point.  The  fully  detailed  description  of 
Fig.  14  already  given  will  enable  these  curves  to  be  understood 
without  further  comment. 

Fig.  17  shows  the  case  of  B^—\jb.  For  this  condition 
e^-e^,  which  is  always  equal  to  C'3(i?+2J5F/100),  is  03(1—2 
Xl/5x250/100)=0,  so  that  e^  is  always  equal  to  e^.  In  the 
general  case,  f3=e4  when  i?+2fiT7100=0  or  B=--\Q0RI2V. 
At  that«point  ^=  i(100/?/2F)6'3±100co/F} /((100/?/2F)C3 
^100P|)/F|  ,  as  the  other  terms  under  the  root  cancel  out. 

Therefore,  J  =  l-0  or  {C^R-'2,eQ)l(C.,R+2eQ),  which  is 
(f'3— 490)/(C3+490)  in  this  case.  The  turning  points  are 
at  +00. 
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Pig.   1 5.  —  REPRESENTATtvE  CrRvEs  FOR  Rotary  Balancer  with 
B=+010. 

.  «3=O3(ifJ+2BF/100)/(l-.4)  always  ;  and  in  this  case  A  is 
■either  1-0  or  something  other  than  1-0.  The  numerator  is 
always  zero.     Hence  ^3  is  zero  when  A  is  not  unity,  and  e^  is 

.  -  when  A  is  unity.     The  indeterminate  form  can  be  resolved, 

for  e3-e3^=C3(i2+2BF/100),  A  being  unitv.  But  63  =  F3 
-CiJ-C'5iR=F-C/J+(?/100)F+C'3B/2,  since  -0-^=0^12,  A 
being  unity. 

Hence 

■e3=eo+C'3jR/2+(BC'3/100)F,  or  e3-eo=C'3(/?/2+BF/10()). 

Henc6  63—63^=263—260,  or  63(1+^) =26(1,  or  63=2(60/(1+^) 
=€0,  since  A  is  unity. 

Thus  63  and  e^  lie  on  the  line  eo  and  on  the  zero  line,  and  the 
•closed  curves  of  the  previous  diagrams  now  become  two  parallel 
lines.  When  63—64=0,  the  case  is  that  of  pure  resistances 
with  no  E.M.F.  in  the  circuit.  For  this  part  of  the  diagram, 
-•I  has  the  value  shown  in  the  curves  which  go  to  infinity  at 
^''3=^490  and  become  unity  when  C3=±oo.  This  means 
that  although  63  and. 64  are  both  zero,  they  are  such  that  the 
ratio  of  the  two  zeros  is  not  unity,  and  hence,  in  this  matlu- 
matical  sense,  63  is  not  equal  to  64  for  this  part  of  the  diagram, 
losing  the  idea  of  torques  in  this  limitii^g  case,  C5  and  ('« 
will' be  such  that  their  ratio  is  also  A  ;  that  is.  although  63  and 
'4  iire  each  zero,  (\  and  f\  are  not  ecjual  to  each  other,  but 
must  have  a  varviiig  I'litio,  //,  in  order  to  gi\c  a  tru    zero  of 


torque  always.  This  may  appear  to  be  fantastic,  but  it  is  an 
interesting  case  of  limits,  and  is,  mathematically,  quite  in 
order.  For  A=\,  —0^=0^=0^/2,  and,  under  the  same  cir- 
cumstances, 63=64=60.  These,  along  with  F,  F3  and  F4,  are 
plotted  in  Fig.  17,  and  Cj  and  0^  are  shown  as  5  amperes 
greater  than  C5  and  C^  respectively.  C3,  C^  and  Og  all  pass 
through  zero  in  this  group  of  values.  As  B= — 1/5,  F3  becomes 
zero  when  C3=500,  which  represents  a  dead  short  circuit  on 
the  loaded  side,  through  which  Ci=245  amperes  flows,  0^ 
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Fio.    16.— Representative  Curves   for  Rotary   Balancer 
WITH   B=-010. 

being  250  amperes,  while  0^  is  255,  and  Cg  is  250  like  0^.  Any 
further  increase  of  C3  necessitates  the  introduction  into  the 
system  of  an  E.M.F.  in  series  with  2F  in  order  to  give  the  rest 
of  the  diagram  a  physical  meaning,  and  so  it  passes  beyond  the 
scope  of  the  present  consideration.  But  the  case  is  important 
within  its  proper  limits,  as  it  represents  the  condition,  already 
referred  to,  where  the  shunt  windings  of  the  two  sides  are  in 
series  across  2F,  and  are  not  connected  to  the  middle  wire; 


FiCi.  17.  — Refresent.vtive  Curves  for  Rotary  Bal.vncer  with  B=— 0-20, 


this  is  an  arrangement  sometimes  used  in  emergency,  in  rascs 
of  heavy  overload.  Since  63=64=60,  there  is  no  change  in 
sj)eed  so  long  as  the  fluxes  do  not  change.  There  would 
actually  be  some  slight  change  due  t6  the  influence  of  armature 
reaction  in  reducing  the  flu.x,  but  apart  froni  this  there  is  no 
reason  for  the  speed  to  change.  This  is  also  clear  because 
-^Tgi-  Cfl,  and  hence  the  su])erposed  torques  are  balanced  from 
the  very  start  of  their  existence  and  there  is  actually  no  nett 
accelerating  or  retarding  torque  available  to  change  the  speed. 
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As  Fg  becomes  negative  while  C3  is  still  positive,  R^  may  be 
considered  to  have  become  negative,  this  having  the  same 
eSect,  could  it  occur,  as  an  E.M.F.  in  series  with  2F.  The 
introduction  of  negative  values  of  R^,  though  physically  in- 
conceivable, allows  the  treatment  of  the  case  to  be  mathe- 
matically continuous. 

ri  D o^ 

The  part  of  Fig.  17  with  €^=€^=0,  having  A=^^^  ,„  " 

L^K  +  ZCg, 

gives  -C,=(C3R-2eo)l2R  and  Ce={C3R+2ea)l2R :  these 
are  (C3— 490)/2  and  {C3-i-490)/2  respectively,  and  are  straight 
lines  245  amperes  above  C5  and  C'g  for  .4=1  respectively  ; 
Ci  and  C2  for  this  case  are  again  5  amperes  higher  still.  The 
closed  curves  for  currents  in  the  previous  figures  have  thus 
become  pairs  of  parallel  straight  lines  which  meet  at  infinity, 
at  which  point  C'3  also  turns  back.  The  sj)eed  for  this  part  of 
the  arrangement  is  zero,  because  the  ratio  of  the  unbalanced 
to  the  balanced  speed  has  its  numerator  zero,  and  its  denomin- 
ator not  zero,  A  being  anrthing  but  unity.  Here  again  T'3 
becomes  negative  after  C3=500,  the  short  circuit  in  this  case 
meaning  that  Cg  is  495  amperes  and  C5  is  5  amperes,  C2  being 
■500 and  C^  zero.  The  hj-pothetical,  and  now  absolutely  fictitious, 
5  amperes  are  still  supposed  to  exist  separatel}',  but  C2=500 
is  a  strictly  true  result.  Negative  values  of  F3  again  indicate 
that  some  additional  external  E.M.F.  has  been  introduced  into 
the  system,  and  the  balancing  of  the  set  must,  therefore,  be 
considered  as  confined  between  the  limits  denoted  byC3=+500. 
It  is.  extremely  interesting  to  note  that  the  case  of  resistances 
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=  1-70  and  this  gives  03=250/1-70=147   amperes,  which  is 
again  a  point  on  Fig.  14. 

The  expression  for  g/100  given  above  may  be  written 
R3_         (l+^'')(g/100+l) 
R     {\-A^)(e^jV)-(l+Afqjm 
R3  R  has  a  turning  value  when  the  differential  of  the  right  hand 
side,  with  respect  to  ^,  is  equal  to  zero.     This  condition  resolves 
itself  into  A^-2{(eJV)j(qjl00)\A~l=0, 

A=^ll^i^(e,fV)±V  {(eolV)'+(qimr-]  }■ 

Taking  a  case  where  5/100=0-2,  A  becomes  —0-10  for  the 
turning  value  of  R^jR,  and  R3/R  has  then  the  value  1-5.  If 
5./100=0-2,  F3  must  be  300,  and  C'3  must,  therefore,  be  200. 
This  is  the  case  where  jB=-|-0-10,  since  fi=!//C3=20/200=0-]0. 
and  this  corresponds  to  the  turning  value  of  Fig.  15.  where  A 
actually  has  the  value  —0-10.  If  jfi'3  be  reduced  below  the 
limit  for  any  given  value  of  9/IOO,  this  value  of  qjlOO  can  no 
longer  be  got  with  any  value  of  A  except  an  imaginary  one,  and 
actually  qjlOO  changes  to  some  new  value,  less  than  before. 

The  most  interesting  case  arising  out  of  Fig.  18  is  that  of  a 
short  circuit,  when  ^3=0,  and  hence  i?3/iJ=0  also.  The 
value  of  qllOO  is  then  —1-0  always,  no  matter  what  ratio^the 

-3-0  S^eed  Change  — i 1- 


Fig.  18.— Curves  of  9/IOO  depesdkxt  on  iJ,//f  and  A. 


Kit;.    IS*. — CURVES  OF  RoT.\RY  BaL.\NCER   ON   Short  CntCUIT 
PLOTTED    AGAfSST   A . 


used  a.s  a  balancer  can  be  treated  as  a  limit  of  the  general  casei 
with  the  E.M.F.s  each  zero,  yet  mathematically  unequal,  but 
with  the  zero  torques  absolutely  equal  in  magnitude  as  always. 

XVIII.  RoTAKV  Bai.a.nckks  ox  Short  Circiuit. 

In  this  section  some  general  curves  are  considered,  with 
Npecial  reference  to  what  happens  when  a  short  circuit  occurs 
on  one  side  of  the  system. 

_  100  \{t^-e^)eJi3-^ei^e^)VR\ 
^      V  I     (e3+e^)H{3+(e3''+e^^)R     f 
and  this  may  be  written,  since  eJe^=A, 

q   Jl-A^){eJV){RJR)-{l+A') 
100         {\+AnRJR)+(\+A')      ' 

whicli  given  u  meuns  of  relating  1//IOO,  A,  and  R^j R.  Fig.  18 
hhowK  curves  of  '//lOO,  dependent  on  RJR.  ])lottc(l  for  various 
values  of  A,  again  using  tiir-  numerical  values  given  in  Fig.  13. 
Thin  shows  liow  t  lie  coiiipounding  cliaiigcH  for  u  given  value  of 
RJH,  ultering  from  imdi-n-oinpounding,  with  y/lOO  negative, 
to  level  comj)oundi/ig.  with  7/IOO-O,  while  A  has  some  value 
always  liMtH  tliufi  unity,  mid  pa.ssing  to  overcomjiounding,  wit  li 
'//'"*'  positive,  fur  still  Hiiiiiller  valuers  of  A.  These  <;utves 
contain  points  corrcMpoading  to  IIk!  curves  in  Figs.  14,  15,  16 
and  17.  For  exunipl<-.  wli.u  7/IOO  0  and  A  0,  RJR  1-02. 
Now  7/100 ---0  in  the  ca.Ke  of  Fig.  II,  and  H-JR  -\-i)2  for  f/-=0 
gives  fy'a  t2/>0/I''J2  215  amperes,  whirli  is  the  limiting  value 
nf  r,  for  that  cune.     For  ,1     0-5,  and  7  100     0  again,  RJR 


fluxes  have  to  each  other.  That  is,  F3  simply  becomes  7,ero. 
and  F4  rises  to  500.  As  it  is  impossible  ever  to  have  an 
absolute  short  circuit,  RJR  is  never  actually  zero,  but  a  con- 
sideration of  what  would  happen  if  it  were  zero  shows  the  limits 
wiiich  are  being  approached  as  the  short  circuit  becomes  more 
nearly  complete. 
('3=F3/i?3=F(l+<?/100)/iJ3 ;   /e3=(F/C3)(l-|-?/100) 

=  F/C3+BF/100 ;   C.,-  r/(7?3-5F/100) 
are  relations  which  are  always  true,  even  in  limiting  cases. 
Since  i?3=(F/C3)(l +17/100),  and  RJR 

{I -\-A-)(q  I  lOO+l) 
(l-A-')(eJV)-(l+Anqim)- 
(VlC.J(\+qllOO)^  {(l\A^)R(qim+l)]  1  {(\~A^)(eJV) 

-(i+An<iim)\ . 

which  gives  C3={VjR)  l(l-.4'-')(co/F 


R 


(i-\Ay^ 

'l+A-'- 


(i  t--4)-(7/I00)l  / 
(1 
'/      I' 

IIHI  '  li 


A'). 


•0  for  Vi".,  -0,  Ik'U, V  the  valii.' 


In  the  present  case  7/100  = 
of  r.,  oji  short  circuit  is 

(•3   1(1 -/i'^)/(i  I  .-i'^)!  (c„//o  I  i(M-.'i)^'(n  -i-^);  (17/0 

DiiTcrcutiating  this  with  ies])eit  to  A  shows  that  the  curve 
of  C'a,  dependent  on  /(.  has  turning  points  at  yl=— 0-42  and 
/!  =  — 2-38,  the  values  of  (';,  then  being  (iOO  and  —100  respec- 
tively. The  comiiletc  curve  of  values  of  C'3.  for  values  of  A 
from  —5  to  -|-6,  is  shown  in  h'ig.  I'.i,  and  it  is  interesting  to 
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note  that  every  value  oji  the  curve,  if  expressed  merely  as 
V.JR.-i,  is  of  the  form  0/0.  C-^  and  C\  are  al.so  plotted,  being 
derived  from  the  expressions 

C,=  ~CsAI(l+A),  and  C\=+C.,:{l+A). 

'.J  and  Cj,  also  shown  in  the  figure,  are  derived  from 
,>^=Vs-CR~(\R. 
and  e^=V^~CR-C\E. 

which,  since  ¥^=0,  7^=500,  (7=5,  and  R=l.  become 
^3=— 5— C5  and  64=495— Cg.  In  this  case  t'3  has  nothing 
to  do  but  send  Ci=C-\-C^  through  1  ohm  in  the  generating 
direction,  while  the  difference  between  500  and  e^  has  to  send 
(72=r-!-rg  through  1  ohm  in  the  motoring  direction.  The 
distribution  of  current  is  shown  for  .^=0-5  in  Fig.  20  ;  because 
of  the  E.M.F.s  in  the  circuit  besides  2V,  the  current  through  the 
short  circuit  is  actualh  greater  than  500  volts  would  give  alone, 
acting  across  the  part  of  the  balancer  not  short  circuited,  which 
has  a  resistance  of  1  ohm.  C'5  and  Cg  are  in  the  correct  ratio  of 
—0-5,  and  the  system  is  stable  with  qj  W0=— 1-0. 

In  regard  to  the  speed  of  the  balancer  on  shoi-t  circuit,  the 
ratio  of  this  speed  to  the  balanced  speed  is,  as  always,  given  by 
1+^    CsR+2qVllOQ       9o 

1—A'  Co  ■?3+<P4' 

For  short  circuit  in  this  case,  therefore,  the  ratio  of  speeds  is 
{(C3-500)/245}  {(l+^)/(l--^)}  {90/(93+94)}  ■ 
The  part  9o/(?3+94)  '^  '"■^^  ceiljainly  known,  and,  therefore, 
the  rest  of  the  expression  only,  :(C3~500)/245l  1(1  +^)/(l  —A)]  > 

+ 


SOOVolts- 
e3'194V.*-_e^^97V.' 


C,=-J94Amps. 
C, 


C.^4£3Amp5. 
Cg'3d8Amps. 


Cy591Amp5 

Flo.   20.— DiSTRTBUTION  OF  CuRRENT  IN    KoT.iRY   B.iLASCER  OS 

Short  Circuit  with  A  =  O-.x 

is  shown  in  the  diagram,  and  is  the  amount  by  which  90  (93 
+94)  must  be  multiplied  in  order  to  give  the  actual  ratio  of  the 
two  speeds. 

The  diagram  shows  that  63  and  C5,  multiplied  together,  give 
the  same  product  as  64  and  Cg.  It  also  shows  that  for  ^  =  1-0. 
C'5  and  C'g  are  each  exactly  half  of  C3  as  usual,  while  e^  and  ''4 
are  each  equal  to  Cq.  Thus  all  the  relations  already  investi- 
gated hold  good  at  short  circuit  also. 

Fig.  21  is  the  same  as  Fig.  19,  but  has  everything  plotted 
against  t'3  instead  of  against  A.  The  general  form  is  similar 
to  that  of  Figs.  14,  15,  16,  and  17,  but  in  this  case,  instead  of  B 
being  constant,  q  is  constant  and  equal  to  —100,  while  B  has  a 
different  value  for  each  value  of  C3,  as  it  is  always  equal  to 
'll'-^i-  Pig-  21  shows  complete  curves  for  everything  except  A. 
which  goes  to  infinitv  at  C3=5,  since 

C3=  ;(i_^2)/(i+j2).  (gj/j)+  ;(i+.4)-^/(i  \A%{V,R\ 
=  \{\\A^~\)l\\  /4M-1)!-  (co/iJ)+  1(1  M^ 

-f2/^+l)/(lM-+l)}(r//t!). 
which,  when  A~  «,  becomes  r'-3={— eo+F)/.R=5.  Arrows 
are  shown  at  corresponding  starting  points  on  the  various 
curves  indicating,  by  their  direction,  those  parts  of  the  curves 
whic'h  also  correspond  to  each  other ;  these  are  also  dis- 
tinguished l>y  h'tters  with  single  aiul  double  daslies.  Curves 
for  C,  and  ''■.  arc  drawn  in  Fig.  21  ;  thev  were  not  siiown  in 
Fig.  19.  ' 

'The  speed  change  curve  again  gives  the  factor  by  whicli 
'!'o/(93^  9i)  niust  be  multiplied  in  order  to  give  the  actual 
liitio  of  cliange,  and  is  again  plotted  from    [(Cj/J— 2F)/co(  j(] 

'  •■<)/(l     A)\. 


The  exact  vahu!s  of  the  turning  points  of  C'3,  already  givcnas 
600  and  —100,  are  found  as  follows  : —  1^  i-,i 

C3  turns  when  A  turns,  and  A  turns  when  the  part  of  its 
value  which  is  under  the  square  root  is  zero,  that  is,  when 

(100eo/IT-25(100C3i?)/F-(100C3jR/7)2=0. 

As  in  this  case  ?=  — 100,  this  is  the  same  as 

-(.o/TO— 2C3/?/F+{r3^/F)2=0,  or  03^-2^03-^=0, 


R^    R^' 


C,= 


2F/E±V'(4F2/jR2+4ep2/fi2) 


~R 


lF±v/(e„-+F-^)l. 


Hence  the  turning  values  are  250+ V"  122, 525. 
=250±350-035, 
=—100-035  and  4-600-035. 
Tlie  middle  point  between  these  two  extremes  is  at  C.^=VjR 
=■250,  while  the  whole  width  of  the  diagram  is  2\/{e^--\-V-)jR 
=700-070  amperes. 


Fu-..  21.—  Curves  of  Rotary  Balancer  on  Short  CiRcurr  plotted 

AOAINST  (\. 


In  regard  to  the  shape  of  the  curv 
multiplier,  it  is  possible  to  show  that 


the  speed  ratio 
'co  (multiplier— l)}--f(C3—pj  ^e^'+V"  in  this  case. 

For  the  hrst  term  is      ('„(^  /        ■  TZZj^^  I  ]  - 'lU'i  t'"^' 

l)v  inserting  the  value  of  A  in  terms  of  the  other  quantities, 

reduces  to  eo^+iC^RV-iCJi)''.     The  second  term,  (^3-^)  , 

is  l{CsR)^-2C3RV+V^)  IR'\  so  that  tlie  sum  is  {(O3R)- 
— 2C3RFI  (1/iJ-— l)-l-eoM-F-/F',  which  in  this  case,  with 
jR=l,  reduces  to  e|,-+F-.  The  meaning  of  this  is  that  if  the 
scale  used  for' the  multiplier  on  the  diagram  be  c,„  or  245, 
times  the  scale  used  for  current  and  volts,  the  curve  lor  the 
multiplier  will  be  a  circle  of  radius  v^(«o"+I'°)~350-035, 
measured  on  the  scale  for  C3,  with  its  centre  at  the  point  given 
by  C3=F//?=250  and  multiplier-^l-O.  In  Fig.  21,  the 
ultiplier  is  jilotted  to  a  scale  actually    I'     2.50  times  that 
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used  for  tlie  other  quantities,  so  that  the  fonn  is  actually  an 
ellipse  with  its  major  axis  250/245  times  its  minor  axis.  The 
maximum  and  minimum  values  of  the  multiplier  occur  when 
6*3=250  ;  and,  from  what  has  just  heen  stated,  they  must  be 
respectively  l-fA''(eo-+T"-)/eo  and  l-\/(fo'-+T'^)/fo-  "i' 
l-x-3o0-035 '245  and  1-350-035/245,  or  2-429  and  -0-429. 

(To  he  continued.) 


CORRESPONDENCE. 


A  DECIMAL  MONEY  SYSTEM. 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

Permit  me  to  say  in  reply  to  inquiries  that  my  contribution.-; 
on  the  above  subject  were  made  to  The  Electrician  because 
this  is  the  age  of  electricity.  Homilies  on  the  subject  in  regard 
to  the  difficulties  overcome  by  other  nations  in  other  ages  are 
merely  annoying.  We  have  penny-in-the-slot  telephone  boxes 
and  other  luxuries  of  a  similar  nature  to  grapple  with.  Other 
que.stions  are  dealt  with  in  my  contributions. 

While  I  appreciate  the  courteous  tone  of  Mr.  AUcock's  letters, 
I  would  remind  him  that  the  reform  which  we  both  desire  can 
only  be  secured  on  a  definite  plan  for  reconstruction.  That 
surely  must  be  perfectly  clear.  If  every  proposal  for  the  destruc- 
tion of  an  existing  condition  were  given  consideration,  su.stained 
Government  would  be  impossible.  It  is  up  to  the  would-be 
reformer  to  make  good  his  case.  He  must,  therefore,  assume 
the  offensive  :  but  attack  is  hopeless  without  an  objective  and 
j-nthusiasm.     Who  could  '"  enthuse  "  on  a  two-shilling  piece  ? 

Expletive  negatives,  such  as  "  take  it  for  granted  that  you 
must  not  touch  the  pound,''  are  the  tried  weapons  of  un- 
reasoned op])o.sition.  They  .succeed  because  the  majority  of 
people  are  indifferent  to  their  immediate  surroundings,  and  are 
accordingly  unobservant,  and  lack  ideas  and  ideals.  To 
attempt  to  placate  irrational  opposition  is  a  great  mistake.  To 
enter  into  inUdligent  argument  against  a  manifestly  imprac- 
ticable proposal  is  equally  dangerous.  Both  elements  are  harm- 
less if  treated  with  indifference,  but  regarded  seriously  they 
assume  an  importance  they  would  not  otherwi.se  obtain. 

The  time  may  shortly  come  when  it  will  be  nece.ssary  to  form 
ail  independcjit  organisation  for  urgirlg  the  decimalisation  of 
our  monetary  .system.  There  are  many  who  object  to  this 
que.stion  being  made  a  mere  stepping  .stone  for  introducing  the 
metric  sy.stem. 

London,  Feb.  5.  G.  0.  Parsons. 

TO  THE  KDITOKS  OF  THE  ELECTRICIAN. 

Mr.  Allcock,  in  his  letter  in  yotir  last  issue,  .says  that  he  would 
jirefer  that  tho.st;  of  us  who  have  written  on  this  subject  in  your 
columns  should  avoid  thinking  of  the  details  incidental  to  a 
change  of  system,  and  should  join  in  urging  the  (Jovcrninent  to 
ado|>t  a  decimal  sy.stem.  JJut  many  of  the  matters  I  dealt 
wiih  in  my  article  (in  your  is.su(^  of  January  26th)  arc  not 
dctailK.  I  pointed  out  that  gold  mu.st  be  the  basis  of  inter- 
national  exchange,  and  tJiat  any  token  coin  such  as  the  shilling 
or  the  florin  Wf.uld  not  do.  Mr.  Parsons  intends  the  shilling  to 
be  not  only  the  unit  of  calcnlutioii  in  thisciiuntry,  but  the  liasis 
<tf  int4'rniltif)nal  exchunge,  and  he  siiys  that,  if  this  is  so,  the 
sovereign  uh  u  measure  of  viilue  would  be  "  (lea<l."  This  is 
■^itrely  not  a  detail.  And  1  pointed  out  tiiat  it  would  cause 
much  difliculty  un<l  inconvenience  if  tjie  unit  of  calculation  in 
tlllH  country  was  difTerent.  from  the  basis  of  international  ex- 
•ihnnKc,  nnd  that  cnHequenliy  i\\'-  florin  .system  would  n<it  be 
Hliitttble.  though  in  this  sy.steni  the  .sovereign  could  remain  the 
linMH  of  international  e.vchange.  This  is  not  a  detail  eith<T. 
And  it  iM  not  exactly  a  detail  Ihut  the  people  of  tli(!  Hriti.sh 
Islands  who  jiuve  been  accu.Htonied  to  talk  of,  and  think  of, 
and  enlculnfe  in  yt,\\}\i\n  should  have  to  talk  of.  think  of  and 
eiilculul*'  in  lloriuH.  AlmoHl  every  jierson  in  this  country 
iiuikeK  tile  pound  his  unit  imd  this  is  ho  even  in  the  case  df 
/.iri|)|e  wlio  nuiy  neviT  liave  a.i  mueli  money  as  a  jiound. 

One  of  Mr,  Allcock's  objections  to  my  HyMteni  is  that  it  might 


in  some  cases  result  in  the  use  of  four  money  columns.  I  said 
that  people  could,  if  they  liked,  use  four  columns,  or  any  suit- 
able marks,  to  divide  the  various  denominations,  but  that  the 
vast  majority  of  people  woidd  do  without  anything  of  this  kind, 
and  would  use  merely  the  sign  of  pounds  and  the  decimal  point. 
However,  the  people  who  wovdd  use  four  columns  in  my  system 
would  use  three  in  Mr.  Allcock's  if  they  kept  only  one  figure  in 
each  column,  except  that  for  the  highest  denomination,  and  it 
would  be  quite  as  easy  to  use  four  columns  as  three.  If  they 
kept  two  figures  in  the  right-hand  column  they  might  as  well 
keep  three.  In  all  these  cases  it  would  be  much  easier  to  divide 
or  to  multiply  always  by  2  than  by  4  and  by  12  and  by  20,  as 
must  be  done  at  present. 

Mr.  Allcock's  other  objection  is  that  people  would  find  it 
difficult  to  express  a  farthing  by  £0'001,  while  he  thinks  they 
could  express  it  easily  by  O'Ol .  I  believe  that  those  who  would 
find  difficulty  with  £0'001  would  find  equal  difficulty  with  O'Ol . 
A  good  many  people  are  not  accustomed  to  decimals  of  any 
kind  and  do  not  take  to  them.  It  is  said  that  when  Lord 
Randolph  Churchill  was  Chancellor  of  the  Exchequer,  and 
when  percentages — in  decimal.s — of  something  were  shown  to 
him,  he  said  that  he  "  never  could  understand  what  these 

d d  dots  meant.''     The  people  who  would  find  a  difficulty 

in  expressing  a  farthing  as  a  decimal  part  of  a  pound  would  do 
better  to  write  it  down  as  a  farthing  and  use  columns  or  division 
marks,  and  not  incur  any  needless  risks  with  the  decimal  point. 

Feb.  5.  John  Johnston. 


TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

I  have  read  with  much  interest  the  correspondence  in  The 
Electrician  on  this  subject,  since  some  months  ago  I  sub- 
mitted to  a  public  body,  from  whom  we  shall  probably  soon 
hear  on  the  matter,  a  scheme  of  decimalisation  embodying  the 
same  system  of  coinage  as  proposed  by  the  Manchester  and 
District  Metric  Association,  but  with  the  addition  of  a  3c. 
piece,  which,  I  believe,  would  be  found  a  most  u.seful  coin, 
especially  by  newspaper  proprietors,  who  would  like  to  increase 
their  prices  by  50  per  cent.,  but  cannot  cheek  charging  fd.  a 
copy — two  coins  at  present. 

In  the  system  I  proposed,  however,  it  was  suggested  that  wc 
should  have  still  the  £,  with  florins  and  cents,  £.  f.  c,  in  fact, 
instead  of  £.  s.  d. 

Foreign  invoices  might  be  rendered  in  f .  and  c.  only,  but  the 
book  entries  could  still  be  in  three  columns  of  figures,  and  such 
a  sum  as  One  hundred  and  nineteen  pounds  nineteen  sjiillings 
and  eleven  pence  three-farthings  could  be  written,  without 
causing  any  confusion,  either  as  £119.  9f.  99c.,  or  f. 1,199.  99c., 
instead  of  £119.  19s.  llfd.  Tliere  is  the  further  advantage 
that  all  clieqiU's  would  be  paid  to  the  full  amount  of  tlie  invoice, 
instead  of  having  the  extra  halfpenny,  sometimes  charged, 
.struck  off  in  the  cheque. 

COINAGE. 
!■  \A  f  £  or  sovereign     =  10  florins     2fi0d.       1,000  cents. 

''"'"    \  Half  sovewMgn    =  5     „       -I25d.   ^      500     ., 

f  Florin  --  25d.  =-     100     ., 

Silver   ^  Half  ilorin  121d.=.       50     „ 

[^  Quarter  and  florin  (>.id.=        25     ., 

^.  ,    ,  (  10  cent  piece  (or  dime )  2iid.---       10     „ 

-^"^'"■' ■(    5  cent  piece  Ijd.^-         6    ,, 

f   4  cent  piece  Id.   ^  4     „ 

,,  J    :<       ,,  -      3d.:.       3    .. 

(^    1  ..  :!d.=^  1  cent. 

MONEY  TABLK. 
100  cenls  (c)     1  florin  (f). 
10  lloriiiK         1  pound  (£). 

Thr  present  lloriiis,  shillings  and  si.\])ences  could  remain  in 
<ii(ulalion  until  gradually  lephu-ed  by  the  lU'w  coins  repre 
.senting  lOOc,  5(lc.  and  25c.  The  three|)enny  |iiece  would 
disap[)ear  (it  has  a  habit  of  doing  .so  now  without  leave  asked  ur 
given)  ex(-ept  where  hoarded  for  Church  olTertory  purposes,  and 
only  those  who  jiroclaini  their  l)iety  and  generosity  by  stating 
that  "  they  always  put  silver  in  the  plate,"  would  regret  the 
loss  of  the  little  elusive  piece.  Tramcar  nnd  omnibus  conduc- 
tors Would  rejoice. 

London,  i''eb.  2.  A.  .1.  Lawkon. 
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FIRST  LONDON  ENGINEER  VOLUNTEERS. 


We  liavc  roft'ived  a  copy  of  the  Adjutant's  Ke])ort  on  the 
first  year's  work  of  the  First  London  Engineer  Volunteers,  in 
which  it  is  pointed  out  that  this  year  has  been  largely  one  of 
organisation  and  an  anxious  one  for  those  in  authority. 

In  Januan-,  1910,  there  were  two  Corps  occupying  jointly  the  Head- 
quarters in  Eccleston-place — the  Fourth  Battalion,  Central  London 
Volunteer  Kegiment  and  the  Enaineering  Institutions  Volunteer  En- 
gineer Corps.  They  drilled  and  did  much  of  their  work  together.  The 
former  body  has  only  just  been  fonued  from  the  remnants  of  the  Avchi- 
tects'  and  London  Comity  Goimcil  Corps,  w'  ic'  fomied  two  Companies. 
There  were  many  difficulties  in  the  way  of  good  organisation,  however, 
partlv  because  thei'e  was  in  the  air  a  prospect  of  amalgamation  of  the 
■tth  C.L.R.V.  Avith  the  Electrical  Engineers  and  partly  because,  in  this 
expectation,  no  responsible  Commandant  had  yet  been  appointed.  It 
is  not  sun[>rising.  therefore,  that  for  the  early  part  of  the  year  a  spirit 
of  unrest  was  abroad.  Although  work  was  carried  on,  it  was  only 
because  the  officers  were  keen  and  zealous,  that  any  real  progress  was 
made. 

But  in  May  the  period  of  unrest  came  to  an  end.  The  old  4th  C.  L.R.  V. 
and  E.I.V.E.C.  became  incorporated  as  the  First  London  Engineer 
Volunteers,  and,  for  the  last  six  months,  its  progress  has  been  both 
real  and  apparent.  Under  the  finn  but  kindly  rule  of  Lieutenant- 
Colonel  Clay,  the  work  of  i-e-organisation  has  been  successfully  accom- 
plished and  the  Corps  has  received  the  approval  of  its  inspecting  officers. 
The  County  Commandant,  Sir  Desmond  O'Callaghan,  K.C.\'.  O..  who  has 
officially  inspected  the  Corps,  both  on  parade  and  at  its  work  in  Head- 
([uarters,  has  expressed  hinself  as  "  entirely  satisfied  with  all  he  saw."' 
Official  recognition  and  Khaki  is  imminent. 

The  work  that  has  been  done  during  the  past  six  months  may  hi 
divided  into  drill  and  technical  work.  The  fonn^r  is  good  and  has  im- 
ptBved  decidedly,  during  the  past  three  months,  an  improvem.ent  which 
the  institution  of  N.C.O.'s  Classes  must  tend  to  increase.  The  technical 
work  has  Ijeen  largely  in  the  form  of  entrenching  on  Simdays,  arid  such 
elementary  instruction  in  bridging  as  can  be  given  at  Headquarters, 
togethsr  with  theoretical  instruction  in  the  form  of  lectures.  The  en- 
trenching work  at  Otford  (in  connection  with  which  a  very  successful 
camp  was  held  in  August)  ha.s  reached  a  high  order  of  excellence,  and 
has  been  warmly  commended  by  the  London  Defence  Authorities. 
Other  technical  instruction  has  not,  perhaps,  progressed  so  well,  but 
tiis  is  a  defect  that  will  be  remedied  in  the  near  future. 

The  work  of  the  searchlight  classes  is  of  great  value  and  is  estimated 
as  a  valuable  asset  to  the  Corps.  Originally  the  special  department  of 
No.  3  Company  (the  old  E.I.V.E.C),  these  cteses  have  been  thrown 
open  now  to  the  whole  Coq)s  and  sappers  wishing  to  join  have  only  to 
apply  to  their  Company  Officers  and  to  awa't  vacancies,  as  the  number 
that  can  bo  accommodated  in  each  class  is  limited.  Musketry  has  been 
well  looked  after  by  Mr.  A.  Gerard,  the  Instructor  of  Musketry,  to  whose 
zeal  and  efficiency  the  Coqjs  is  greatly  indebted. 

Other  departments  which  have  been  formed  recently  are  the  band  and 
the  ambulance  class.  The  former  is  but  a  nucleus  of  drums  and  bugles 
at  present,  but  it  is  a  healthy  nucleus  and  has  already  made  a  difference 
to  the  marching  of  the  Corps. 

Those  who  are  responsible  for  the  programme  for  1917  are  making 
every  effort  to  ensure  a  good,  practical  and  progressive  training,  which 
shall  make  each  man  in  the  Corps  a  fair  practical  engineer  soldier  in  as 
short  a  time  as  possible — provided  he  chooses  to  avail  himself  of  his 
opportunities. 

Theoretical  instruction  will  be  given  at  Headquarters,  to  be  supple- 
mented by  practical  instruction  in  camp.  Drill  will  be  well  looked 
after,  musketry  will  '"  carry  on  "'  and  there  will  be  an  additional  incen- 
tive to  good  work  by  reason  of  the  struggle  of  the  three  Companies  to 
hold  the  Commandant's  Cup. 

In  conclusion  it  is  pointed  out  that  what  is  required  for 
complete  success  is  better  attendance  and  particularly  more 
recruits.  We  trust  that  all  our  readers  who  have  time  to 
.spare  for  this  class  of  work  will  not  fail  to  join  the  First  London 
Engineer  Volunteers  and  thus  feel  that  they  are  doing  some- 
thing to  nmder  themselves  efficient  for  the  time  when  they  may 
he  called  upon  to  serve  their  country. 


LEGAL  INTELLIGENCE. 


Electric  Supply  Corporation's  Debentures. 

Mr.  Justice  Evo  has  rtservc  <l  judgment  in  an  action  against  the  Midland 
Klectric  Corporation  for  I'jiwcr  Distribution  (Ltd.),  by  Mr.  (ieo.  'Wni. 
Fowler,  cxiiutor  of  the  late  Miss  Mary  Jane  Fowler.  He  claimed  pay- 
ment of  DLHllO,  the  value  of  18  debentures  of  £100  each,  a  premium  of 
t45,  and  interest  at  rate  ot  4\  per  cent,  from  June  30,  1913,  the  date  when 
the  debentures  matured. 

The  case  for  plaintiff  was  that  after  the  death  of  his  aunt  the  company 
sent  her  notices  of  the  expiration  of  the  series  of  debentures  of  which  hers 
formed  a  part  and  of  the  issue  of  a  new  series.  These,  of  course;  she  did 
not  receive,  and  plaintiff  claimed  tliat  interest  on  the  debentures  con- 


tinned  to  run  until  they  were  paid  off.  The  company  first  declined  to 
pay  any  interest  from  June  30:  but  afterwards  they  said  they  were  willing 
to  pay  the  income  on  the  money  set  aside  for  the  payment  of  the  deben- 
tures. He  also  contenihd  that  it  was  the  duty  of  the  company  to  find 
their  creditor  within  the  realm,  the  debentures  not  being  payable  at  a 
particular  place.  There  was  an  executor  who  could  give  a  proper  dis- 
charge for  the  money. 

For  the  company  it  was  argued  that  plaintiff  had  been  in  default  in 
not  doing  certain  things  which  would  have  put  the  company  in  possession 
of  the  knowledge  they  required,  that  he  was  responsible  for  what  had 
happened,  and  that  that  was  a  good  reason  why  no  further  interest  should 
be  paid.  The  debentures  were  in  the  common  form  in  not  having  any 
place  specified  where  payment  should  be  made,  and  that  it  was  no  part 
of  the  company's  duty  to  send  people  wandering  through  the  land  in 
order  to  make  legal  tender  of  money  due  to  debenture  holders  who  did 
not  choose  to  apply  for  payment  in  the  usual  way.  If  plaintiff's  con- 
tention was  upheld  it  would  mean  that  in  the  future  debentures  would 
have  to  be  framed  in  a  verv  different  way. 


Alien  Enemy  Patent. 

Last  week  the  Controller  of  Patents  (Mr.  Temple  Franks,  C.B.)  heard 
the  application  of  Benham  &  Son  (Ltd.)  for  a  licence  to  use  patent 
No.  26,347  of  1912,  owned  by  Martin  Albrecht,  of  Frankfort-on-Main, 
relating  to  electric  heating  devices  or  bodies  of  the  kind.  It  was  stated 
that  the  method  consisted  of  strongly  pressing  a  thin  metal  easing 
around  a  resistance  strip  in  such  a  way  that  the  heat  produced  in  the 
resistance  strip  by  the  electric  current  would  be  transmitted  almost 
instantly  to  the  wall  of  the  casing. 

Mr.  BouSFiELD  (for  Benham  &  Sons)  said  applicants  had  made  a 
speciality  of  electric  kitchen  appliances,  and  also  appliances  for  use  in 
hospitals.  One  of  these  was  an  apparatus  for  heating  water.  The 
apparatus  referred  to  in  the  letters  patent,  while  it  had  its  speeialfeatures, 
was  after  a  well-known  type.  There  was  an  electric  resistance  wire 
enclosed  in  a  casing,  and,  as  the  Court  was  doubtless  aware,  an  electric 
current  was  passed  through  it,  the  resistance  material  was  heated, 
and  the  heat  was  transferred  to  the  water  or  other  liquid  in  which  the 
casing  was  immersed.  The  problem  had  been  to  transfer  promptly  the 
whole  of  the  heat  to  the  surrounding  medium.  A  simple  device  of  that 
kind  had  been  contrived  to  place  in  shaving  water.  A  man  dropped  a 
rod  of  metal,  coupled  up  by  wires  to  a  heating  installation,  into  his  shav- 
ing jug,  and  it  boiled  the  water  at  once.  Messrs.  Benham  &  Sons  had 
applied  for  letters  patent  for  that  device,  but  they  found  in  front  of  them 
the  patent  they  now  asked  for.  The  main  purpose  of  the  apparatus  was 
for  heating  wat^r  ;  it  might  be  made  in  any  size.  The  rod  had  inside  it 
insulating  mica,  and  on  every  side  of  the  element  were  other  strips,  and 
the  whole  thing  was  put  into  a  tube.  By  reason  of  its  arrangement  and 
compression  the  heat  got  away  at  once.  The  custom  previously  had  I  een 
to  mount  the  pieces  loosely,  with  the  result  that  a  large  part  of  the  heat 
did  not  get  to  the  outside  at  all.  What  Messrs.  Benham  &  Sons  desired 
to  do  was  to  compress  the  tube  into  its  casing,  so  that  there  was 
actual  contact  between  the  outside  layers  of  insulating  material  and  the 
casing.  This  woijd  give  direct  conduction  of  heat  from  the  he,itfd 
element  to  its  casing.     The  efficiency  was  said  to  be  95  per  cent. 

Replying  to  the  Controller,  Mr.  Cb.arles  R.  Allansby,  applicants' 
assistant  manager,  stated  that  already  they  had  made  electrical  heating 
appliances  by  attaching  the  heating  element  to  the  base  of  the  vessel  on 
the  outside.  Now  they  desired  to  immerse  the  element  in  the  water. 
They  might  eventually  make  specially  constructed  kettles,  with  a  grooved 
receptacle  for  the  element,  and  then  water  could  be  boiled  without  an 
exterior  fire  or  appliance.  They  wished  to  put  the  apparatus  they  now 
had  in  hand  upon  the  market  at  once,  and  would  be  ready  to  pay  a 
royalty  of  5  per  cent,  to  the  end  of  the  war.  They  anticipated  a  pubUe 
demand,  and  they  proposed  to  employ  the  method  in  apparatus 
they  were  making  for  their  own  use.  The  article  would  be  made 
in  various  sizes,  and  for  some  purposes  one  might  require  half  a 
dozen  more  according  to  the  capacity  of  the  vessel.  It  would  be 
useful  for  the  sterilising  of  vessels  such  as  surgeons  used  for  their  imple- 
ments when  carrying  out  an  operation.  The  element  would  be  smaller 
in  that  case.  Electricity  in  the  kitchen  was  receiving  considerable 
attention  in  these  days  when  economy  of  foodstuffs  was  the  first  con- 
cern. Meats  cooktd  by  fire  or  gas  shrank  a  sixth  in  bulk.  With  elec- 
tricity this  was  saved.  Wherever  there  was  electric  power  for  cooking 
this  new  device  was  sure  to  be  welcomed,  and  people  with  electric  kitchens 
could  warm  by  electricity  instead  of  by  coal  or  gas. 

The  Controller  said  he  saw  no  reason  whj'  this  licence  should  not  be 
granted.  He  would  recommen<l  a  royalty  of  5  per  cent.,  to  be  paid  to  the 
Public  Trustee,  and  the  licence  would  issue  at  an  earlv  date. 


Enemy-Controlled  Company. 

An  application  was  recently  made  to  Mr.  Justice  AstbUn'  to  stay 
proceedings  in  the  winding  up  of  Cedes  Electric  Traction  (Ltd  ),  in  order 
that  the  "Board  of  Trade  should  have  an  opportunity  to  decide  whether 
tliey  desiif  (1  to  e\erci.-e  their  rights  and  duties  under  the  Trading  with 
th<'  Knemy  Act,  the  allegation  l)eing  that  this  was  a  company  imdev  the 
control  of  alien  enemies  with  debt.^  owing  to  Englif  h  creditoi-s. 

In  giving  judgment,  his  LoKTisnrsaid  that  the  company  was  registered 
in  1910  and  was  said  to  Im"  imder  the  control  of  enemy  subjects,  and  it 
was  alleged  that  its  shares  and  debenture  holders  were  alien  ene.>  ies. 
Thesummons  to  stay  proceedings  was  by  an  English  eivilitor  who  ob- 
tained judgment  against  the  company  in  1915  for  DL.'JI'O.  Sub.-^equcntly 
in  the  same  year  the  company  issued  £3,000  worth  of  debentures,  and  in 
December,  1915,  a  winding-up  petition  was  brought  by  another  English 
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creditor.  In  January  last  year  the  Trading  with  the  Enemy  Act  was 
passed,  and  in  April  of  1916.  the  petition  came  on  for  hearing  and  the 
usual  windins;-up  order  was  made  without  any  of  the  facts  that  lie  had 
stated  being  brought  to  the  attention  of  the  Com't.  It  appeareil  that 
there  were  a  number  of  unsecuied  English  trade  creditors  of  the  comjiany. 
A  foreign  enemy  now  claimed  to  be  a  creditor  for  a  very  large  smn,  which. 
if  the  debt  existed,  would  absolutely  swamp  the  assets  so  far  as  the 
English  creditors  were  concerned.  The  business  was  now  being  carried  on 
by  a  receiver  forthe  debenture  holders,  who  were  said  to  be  alien  enemies. 
The  application  to  stay  the  winding-up  temporarily  was  togive  the  Board 
of  Trade  an  opportunity  of  considering  whether  they  wished  to  act  mider 
the  legislation  he  had  referred  to.  Subject  to  proper  undertakings  being 
given  by  the  applicant,  he  thought  the  application  ought  tosueceed,  and 
upon  proper  imdertakings  being  given  he  proposed  to  stay  the  winding 
up  for  six  months  to  give  the  Board  of  Trade  the  opportiuiity  already 
mentioned. 

It  was  stated  that  the  undertakinss  would  be  given. 


Battersea  Borough  Council  v.  Geo.  Juchau. 

At  Wandswortli  County  Court  last  week  plaintiffs  sought  to  n'cover 
£14.  l.s.  4d.  for  the  installation  and  hire  of  three  electric  lanterns. 

ilr.  E.  T.  D-iLE  (for  plamtiffs)  said  the  lanterns  were  supplied  and 
erected  under  an  agreement  for  their  use  for  three  years,  but  owing  to 
the  police  regulations  the  lights  were  in  use  only  a  few  months.  Though 
under  the  agreement  the  Council  had  the  right  to  charge  tlie  full  amount 
they  offered  a  reduction  of  75  per  cent,  to  all  customers.  Defendant  did 
not  avail  himself  of  the  offer.  He  was  charged  rent  till  Septemlier.  1915. 
and  in  addition  the  actual  cost  of  installation.  Apart  from  a  small  meter 
rent  the  hire  agreement  was  13s.  9d  per  quarter,  or  £2.  I5s.  a  year  for 
each  lamp.  The  full  amount  would  have  been  £24.  18s.  8(1.,  but  de. 
fendant  was  only  charged  with  the  cost  of  the  installation.  Defendant 
said  he  had  only  l>een  able  to  use  the  lights  three  of  four  days  when  war 
broke  out.  He  agre-ed  that  he  had  entered  mto  the  contract,  and  had 
paid  £2.  .3s.  3d.  under  it.  The  three  lamps  vt-ere  outside  the  shop,  but  he 
had  not  had  the  light,  and  he  was  not  going  to  pay. 

.ludge  H.vKRiNc-.TON  said  it  was  quite  clear  from  the  decision  in  the 
Leiston  case,  which  was  upheld  on  appeal,  that  he  would  have  to  decide 
against  defendant,  though  it  might  seem  a  hard  case.  He  gave  judgnien  t 
for  the  amount  claimed  with  costs. 


De'Ath  V.  London  Electric  Railways. 

Mr.  S.  W.ii.KKK recently  sat  at  the  Surveyms'  Institution,  Westminster, 
as  arbitrator  in  the  claim  for  compensation  by  Jlrs.  P.  DeWth  against 
the  Ijondon  Electric  Railways  Co.  for  damages  allcaed  to  have  been 
caused  to  her  property  in  Kilburn  by  noi.se  and  vibration  from  the 
Bakerloo  Extension  TuIh'  Railway. 

For  the  applicant  it  was  stated  that  she  complained  of  noise  and 
vibration  immediately  after  the  railway  was  opened  in  .January,  191.5. 
A  few  months  later  her  solicitor  made  a  claim,  but  at  the  n(|uest  of  the 
(>)m[)any  the-  matter  stood  over  until  .January,  191(i,  when  liahilitv  was 
disputed.  It  was  admitted  that  the  tenants  "who  occupied  the  jireniises 
at  the  Ix-ginning  of  the  war  had  remained  in  occupation.  .\  smvi'yor 
who  gave  evidence  estimated  the  depreciation  at  £300. 

On  Ix-half  of  the  (Vnipany,  Mr.  E.  HlLi-S  argued  that  the  noisi^  was 
nci^llgilile,  and  that  an  no  damage  had  occurred  for  two  years  claimant 
was  not  entitled  to  compensation. 

Suiveyrirs  gave  evidence  tliat  the  noise  was  negligible  and  that  there 
was  nothing  which  depreciated  the  value  of  the  property. 

The  Arbitrator  rewn-ved  his  decision,  but  ultimatelydecided  that  no 
damage  had  been  caused. 


PATENT   RECORD. 

SrECIPICATIONS  rDBLISHED. 

Tht  IMowlnf  abstract  from  -..me  ol  Iht  specifications  recently  published  have  been 
neciallycompiled  by  Maiji-;  lAnynwHn,  Ei.l.13  &  Pryor.  Chartered  Patent  Aients 
70  and  72,  Chancery-lane,  London,  W.C. 

Whtnei/er  the  dale  applied  lor  differs  from  the  date  on  which  the  application  uoi  Meed 
0  Iht  fatenl  Office  the  lormer  is  tii/en  in  brackets  alter  the  title. 

Ilicnu  1915  SlECincATlONS, 

I3,7S0  MoKOBY.    Relays  or  apparatus  (or  auKmentlng  the  effect  of  smallelectrlc  currents. 

..  I916S|'ECIF1CATI0HS. 

z/j  ^-MAAHMiMGiSTiOAiiT.    Fuics  for  protectltiKclectriccircultj.    (6/1/16.)  102  824 
'i-iii.    Eroirol/iic  flnpoiltlon  of  ,1  cobalt-silver  alloy.    (7/1/16.)    102.828 
■  ■    ''^h  E.-T-lrlcMcvivertera  and  briLinwrs.     (10/1/16.)     102,836. 
•I'.R.  K.     EkctricclcarllKhtlnt:  outfit.    (Ml/16.1     102,749. 
■■  .    A    H  .  &  Caiikard.  C.  C.    Means  of  cquallMnK  or  balancing  electric 
:pllc«ble   to  rotary  converter!,    (3/2/16,  addition  to    11,905/13. 

;  Electric iwltchen.    (16/8/16.)     102.766. 

■'      u/namo-electrlcmachlnos.    (21/2/16.)    102.768. 

'■  I'lirr  of  homopolarmoKnetIc  fields.  h.ivinK  a  common  flux 

:  tn  armj.iurecompor.cd  of  a  number  of  conductorsarranped 

o  (bru-.hcr.  or  th-  III'-  In  .Tmips  or  sen  each  comprlilng  a 

'  ',,^'^il'":'''^,^'     ^'     '  "■■    (23/3/16.)     102.772, 

ns    Electrical  mean'.  jslcal  notes.    (24/4/lS.) 

•V     »/  K.r-1. .       ,    -    I'  ^i.atlon  tolophOHD  »yitoms. 

R.,  &  Tahraht,  R.  W.    Electric  relays. 

.  niBchanlnm        ,.,„  ,.,nt,  (raniformor  and 
,.  .111.-  u.   ■.•„r,i     <.ri..\r.i     103,794. 


APPLICATIONS  FOE  PATENTS 

Note.— The  undermentioned  Applications  (except  those  marked  t)  are  not  open  to 
public  wspedion  until  alter  acceptance  ol  Complete  Specifications.  Those  marked  •  are 
open  to  inspection  12  months  alter  the  date  attached  to  them,  it  Ihey  ham  not  been  published 
preyiously  in  the  ordinary  course.  Names  within  parentheses  are  those  ol  communicators 
of  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

December  18,  1916. 
18.113  Schuster.    Galvanic  cells. 

18.144  Marks.    (Soc.  anon  des  Etab.  L.  Bleriot.)    Magnetos  with  fixed  armatures. 

18.145  Burnev&Blackburne&Cobb.    Terminals  forelec. wires. 
18,158  Garde.     Electriclampholders. 

18,160  Soc.  ANON  pcurl'Eclairage  Elec.  des  Vehicoles.  Advancing  ignition  in  explc- 
sionengines.     (29/12, 15,  France.) 

December  19,1916. 
18.173  Sayers.     Electric  telegraphs. 

18.193  B.T.-H.Co.     (G.E.Co.)     Protectivedevicesforelectriccircuits. 

18.194  Abbingdon-Ecco(Ltd.)&Biakco.     Ignition  magnetos. 
18,208  Neuland.     Dynamo  electric  machinery. 

December  20,  1916. 
18.255  Eastern  Telegraph  Co.  &  Davies.     Electric  voltage  regulation. 
1 8.257  Midglev  &  Vamdervell  &  Co.     Electric  switches  for  switchboards.  &c. 
1 8.328  Newberry.    Carton  and  shade  for  electric  lam  ps. 

December  21,  1916. 
18,285  Davies.     Electricgenerator.motor  or  motor  transformer. 
18,287  Tubes.     Electro-deposition  of  metals. 

18.300  AutomaticTelephoneMfg.  Co.     Automatictelephonesystems.  (31/12/15,  U.S> 

18.301  B.T.-H.Co.     (G.E.Co.)     Protective  devices  for  electric  circuits. 

18,307  Franks  &TELEPHOS,  &c..  Ltg.  Cc.     Operating  electric  switches  from  a  distance. 

18.323  V/estinghouse  Metal  Filament  La.mp  Co.     (Westinghouse  Lamp  Co.)     Manu- 

facture of  filaments  for  incandescent  lamps. 

13.324  Soc.  anon    pour   l'Eclairage    Elec.    des   Vehicules.    Distribution  boards. 

(21/1,16,  France.) 
18.326  Elektrizitatswerk  LoNZA.    Manufacture  of  crude  calcium  cyansmide.  (6/7/16 

Switzerland.) 
18.341   Jones.     Elec.  motormechanism. 

December  22.  1916. 
1S.366&  18,367  ANGOLD& Railing.     Hand-driven  portabledynamo-electricmachines. 
18.374  DowsoN.     Electro-pneumaticbrakes.    (1/6/16.U.S.) 
18.381  Fiat-san  Giorgio  Soc.  ANON.     Electrically  controlling  helms  of  shios.    (22/12/15, 

Italy.) 

18.386  Plaisant.     Aerial  conductors. 

18.387  Plaisant.     Dynamo-electricmachines. 

18,389  Marks,     (Uytborck.)  Prevention  of  increase  of  potential  in  electric  installations. 

18.398  Hogan  &MacLagan.     System  of  X-ray  tube  operation. 

18,402  Rodriguez.    Transmission  of  currents  of  varying  potential, 

18,408  Gooding  &  Randall.    V/ire  covering  machines. 

18.411  Sperry.     Operating  electrodes  for  searchlights.    (22/12/15.  U.S.) 

18.423  Roulland.    Current-saving  devices  for  electric  welding, 

18.425  BiBEY,     Electric  transformers  for  furnaces. 

December  27,  1916. 
18,462  &  18,463  King.    Sparking  plugs. 
18.464  King.     Electrodes  of  sparking  plugs. 
18,466  King.     Electricstarters  for  intemalcombustion  engines. 

18.503  Breeder  &  Lucas.     Electricsignalling  lamps. 

1 8.504  Vandervell  &  Co.  &  Midglfy.     Electricstarters  for  internal  combusuion  engines 
18.506  &  18,507  B.T.-H.Co.    (G.E.Co.)     Incandescent  arc  devices. 

18.509  Ellis  &  Thompson.     Electric  transformers. 

18.510  Van  Duyl.     Insulators  for  leading  in  electric  conductors. 

18.511  Dorey.    Dynamo-electricmachines. 

December  28,  1916. 
18. .^41  Suten.     Electric  apparatus  for  waving  hair. 

18.552  Soc.  Ai.'ON  POUR  l'Eclairage  Elec  des  Vehicules.    Advancing  the  spark  in 

internal  combustion  engines.     (9/9/16.  France.) 

18.553  Jaufert.     Electrolytic    production    of    non-metaUic    substances.    (29/12/15,. 

France.) 
18,562  Johansson.     Automatic  cutouts. 

December  29, 1916. 
18.584  Buckingham.     Electric  hand  lamps.  &c. 
18,591  SoMERFiELD.    Adjustment  for  X-ray  machine  to  absorb  nitrous  and  nitric  com-- 

pounds  generated  from  the  air  by  electric  discharge. 
18,609  PiNNOcK.     Electricwarming apparatus. 

18.611  Chkliar.    Accumulators,  particularly  electrodes  or  plates  forsame. 
1 8,624  Waite.    Trolley  heads. 

December  30, 1916, 
18.649  Cannartd'Hamale.     Electro-mechanicalmake  and  break  movement. 
18,661  Gotterson  &  Stevfn.    Gear  for  controlling  alternating-current  irotori. 
18.672  Hartmann.    Transforming  and  rectifying  alternating  or  polyphase  current.. 
(30/12/15,  U.S.) 

January  2,  1917, 
10  AsHTON.    Adjustableelectriclightand  gasshades. 
16  Sandeman.    Electricstarters  for  engines. 

18  British  Insulated &HELSBY Cables &BROTHERTON.    Electriccables. 
34  B.T.-H.Co.    (G.E.Co.)    Fluid  flowmeters. 

38  Robinson  &  Smith.    Automaticcontrolof  petroI-electricvehicles,&c. 
41  Lang,     Electric  ienition  for  engines. 
,10  B,7.-H.Co.    (G.E.Co.)    Systems  of  ship  propulsion. 
84  Slater.    Control  of  electric  motors. 
90  Ohtani,  YAGO&  Yanai.    Electric  lamp  or  other  vacuum  tube  with  copper  leadihf 

wire.    (26/1/16  Japan.) 
97  WiEOOLASKi.    Electric  treatment  of  reaction  substances. 

January  3,  1917. 
1  !0  Holloway.    Brake  mechanism  forrailv/ayand  tramway  rollingstock. 
117  Levin.     Electrolytic  apparatus. 
131  B.T.-H.Co    (G.E.Co.)    Incandescent  arc  lamps. 

139  Marks.    |S.  A. des  Et.ib.  L.  Bleriot.)    Starfingand  lightingdynamosforcars. 
145  Sandberg.     Heattreatment  ofrailwayand  tramwayrails. 
153  Electric  &  Ordnance  AccBssoRiBS  Co.  &  Etchei.ls.    Electromagneticswitches. 
155  Electric  &  Ordnance  Accdssoribs  Co.  &  Etchblls,    Electromagnetic  regulating- 
andswitchlngdcvices, 

Janu,iry4,  1917. 
180  M.  L.  Magnbt  Svnd,,  Lister  &  Watson,    M.igneto-electricmachines. 
196  VuLKAN  Maschihbnfabriks-A.G,     Shock-resisting  winding  for  rotating  magnet 

roils.    (24/5/16,  Auitrla.) 
216  ELLI3.    (Ambro'c  Ji  Elll."i.)    Lockinrrdevlcoforelectriclampglobes. 
220  Murray  AWooDROW,    Electric  welding  apparatus,    (12/1/16,  U,S,) 

January  5,  1917, 
249  Eastern  TBi,EaitAPH  Co,  t  Appleton,    Automatically  re-trnnsmitting  telegraphic 

mewages, 
2S3,  254  Si  255  Murray.    Electric  welding. 
264  Frost,     Electric  iRnlllon  for  engines. 

275  SvKNSKA  TuRDiNRADRiKs  A.  B.  LjUHOsTROM,    Radial  flow  turbines,     (10/1/16, 
.  S'«od«n,) 

276  SvbhskaTurbinfaiiriks  A,  B,  LjuiiosTROM,    Double  turbines,    (10/1/16,  Sweden, 

January  6,  1917, 
282  Lahcashirb  Dynamo  Si.  Motor  Co,  &  Stansi'iei.d,    A,  C.  dynamos, 
306  STBRtiNoTBLHriioHnSt  Ei.BCTRicCk>,,  Bell&Davby,    Electricslgnalling, 
31.1  AKTiRsBi.sKABaT  ELBKTRiatcuRBAU,    Telephone  System ,    (IS/1/16,  Norway,) 
314  &  315  Mason,    Ignition  dynamos,    (IS/3/1S,  U,S,) 
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COMMERCIAL    TOPICS. 


The  New 
War  Loan. 


During  the  week  there  was  a  further  large 
addition  to  the  number  of  subscribers  to  the 
\\'ar  Loan  and  we  give  below  a  few  of  the  prin- 
cipal electrioal  and  general  engineering  firms  who  have  participated 
in  the  issue.  It  is  the  bounden  duty  of  everyone  to  lend  whatever 
he  can  afford,  and  it  is  to  be  hoped  that  between  now  and  the  16th 
inst.  thos  e  who  have  not  already  subscribed  will  do  so. 

Bolckow.  Vaiighan  &  Co.  (£500.000).  Stewart.';  &  Llovds  (£300.000). 
Ebbw  Vale  Steel.  Iron  &  Coal  Co.  (£250,000).  T.  W.  Ward.  Ltd.  (£100.000), 
Hans  Renold  (£75.000).  Bluemel  Bros.  (£40.000).  Braithwaite  &  Kirk 
(£40.000),  Greenock  &  Port  Glasgow  Tramway.s  Co.  (£20,COO),  Airdrie 
&  Coatbridge  Tramwavs  Co.  (£7,000),  Wavgood  &  Oti.s.  Ltd.  (£10.000), 
Edward  Le  Bas  &  Co.  (£25.000),  Lodge  Sparking  Plug  Co.  (£25,000). 
*  *  *  * 

PlpptriPitv  Siinnlv  ^'■°'"  ^^^  particulars  given  in  another  columr  it 
in  New  Zealand     ^^■"'  ^^  '"''"  ^^''^  ^^^  '^"W^'^'  "^  electricity-  in  New 
m  new  ^eaianu.    Zealand  is  developing  at  a  rapid  rate. 
During  tho  past  year  27  licences  wfcr.?  granted  for  the  supply  of  elec- 
trical onergy,  compared  with  25  in  1915,  17in  1914,  and  13  in  1913.     U)) 
to  the  end  of  D'cember  last  111  electricity  supply  licences  had  been 
issued  and   10   tramway   midertakings   were   working   urdpr  statutoi-v 
authority.      It  will  be  seen,  thci-efore,  that  the  New  Zealand  electrical 
field  is  making  good  progress,  and  it  should  be  cultivated  by  electrical 
manuf actun. rs.     Although  there  is  a  pronounced  feeling  in  favour  of 
British  goods.  re])orts  are  to  the  effect  that  thest  cannot  be  got  and  that 
local  dealers  are  falling  back  on  American  and  Japanese  goods.     Even 
if  unable  to  supply  at  once,  British  firms  should  explain  the  circiunstances 
and  keep  dealers  supplied  with  their  catalogues  and  trade  literature. 


Exportation  of 
Parcels,  &c. 


His  Majesty  in  Council  on  Feb.  6  ordered  the 
following  addition  to  be  made  to  the  Defence 
of  the  Realm  Regulations: — 
24c.  The  Admiialty  or  Army  Council  may,  generally  or  in  the  case  of 
particular  persons,  prohibit  the  despatch  of  parcels  or  samples  to  any 
neutral  country  or  countries  in  Europe  except  with  permission.  The 
expression  "  parcels  "  includes  parcels  sent  by  parcels  post  or  shipped 
on  parcels  receipt,  and  the  expression  "  samples  "  includes  samples 
sent  by  parcels  post  or  samples  post. 

Electricity  Supply  '^"""S  the  week  two  London  electric  supply 
Companies  in  1916.  ™?!.P^°'r,^''''  '^"""""i^ed  their  dividends  for 
1916,  and  these  are  at  the  same  rate  as  m  1915. 
The  Westminster  Electric  Supply  Corpn.  is  paying  7  per  cent.,  and 
the  St.  James'  &  Pall  Mall  Electric  Light  Co.  8  per  cent,  for  the  year. 
Under  the  conditions  prevailing,  the  high  price  of  coal  anel  materials 
and  the  shortage  of  labour,  these  results  are  highly  creditable.  On 
the  other  hand,  the  National  Electric  Supply  Co.  (of  Preston)  has 
reduced  its  di  vidend  from  7s.  to  6s.  per  share. 


Inventions  by 
Employees. 


Disputes  frequently  arise  as  to  inventions  made 
ijy  employees  in  the  course  of  their  employment 
and  recently  ar  interesting  case  of  this  character 
Same  before  the  Hgh  Court. 

It  appeared  that  in  May,  1912,  one  Herman  P.  T.  Lind  entered  the 
service  of  the  British  Reinforced  Concrete  Engineering  Co.  He  was 
engaged  in  the  drawing  office  for  a  month  on  trial  at  30s.  a  week.  Sub- 
sequently he  was  appointed  assistant  engineer  at  £3  a  week,  which  was 
raised  to  £4  5s.  a  week.  His  duty  was  to  investigate  inquiries  adehessed 
to  plaintiffs  with  reference  to  reinforced  concrete  constructional  work, 
to  prepiire  jjlans  and  to  design  the  best  method  of  carr3'ing  out  such 
work.  In  October.  1914.  the  Powell  Duffryn  Steam  (^oal  Co.  inquired 
as  to  the  best  method  of  lining  the  headings  of  their  coal-mine.  Defend- 
ant was  directed  l)y  plaintiffs  to  report  on  the  matter  and  to  design  an 
appropriate  lining.  In  the  cour.se  of  this  employment  Lir.d  designed  a 
form  of  reinforced  concrete  block  for  lining  the  headings  of  mines.  He 
obtained  letters  patent  (No.  22,063  of  1914)  in  respect  of  the  lining,  and 
plaintiffs  claimed  a  declaration  that  the  invention  was  their  sole 
property,  and  that  defendant  held  it  as  trustee  from  tlicni. 

The  defendant  pleaded  that  he  was  engagt  d  by  ]jlain1ilTs  as  draughts- 
man and  not  as  an  assistant  engineer.  During  the  whole  of  his  employ- 
ment he  carried  out  ordinary  draughtsman's  work  under  the  control  of 
the  Company's  chief  engineer.  He  made  vaiious  schemes  or  designs  for 
carrying  out  the  work  at  the  Powell  DnITryn  Colliery.  While  so  engaged 
it  occurred  to  him  that  the  problem  of  supporting  the  roofs  and  walls  of 
structures  subject  to  large  forces  of  compression  could  be  dealt  with  on 
quill'  new  lines,  and  he  eluly  obtained  letters  patent  for  his  invention. 
The  invention  was  made  without  the  knowk'dge  oi  assistance  of  plain- 
I  iffs"  eliief  engineer  or  of  any  other  person. 


In  giving  judgment,  Mr.  .lu.stice  Eve  said  that  defendant  discovered  a 
method  which  would  obviate  concreting  within  the  mine  and  would  also 
comply  with  the  four  essentials  of  the  original  scheme.  He  disclosed  this 
method  to  plaintiffs'  chief  engineer,  who  said  that  it  was  a  good  idea.  A 
day  or  two  afterwards  Lind  applied  for  letters  patent  for  the  invention, 
and  they  were  duly  granted  to  him.  He  had  made  no  secret  of  what  he 
had  done  ;  he  had  consistently  asserted  his  right  to  the  invention  and 
he  had  given  his  evidence  with  lucidity  and  candour.  The  question  he 
had  to  decide  was  this  :  Was  it  inconsistent  with  the  good  faith  which 
ought  properly  to  be  inferred  or  implied  as  an  obligation  arising  from  the 
contract  of  service  that  the  servant  should  hold  the  patent  otherwise  than 
as  a  trustee  for  his  employer  ?  Defendant  said  that  it  depended  upon 
the  terms  of  the  contract  of  service.  In  a  sense  that  was  true  ;  but  it 
was  not  wholly  true.  The  terms  of  his  employment  obliged  him  to  place 
the  best  design  he  could  at  the  elisposal  of  the  company,  and  in  his 
opinion,  it  was  inconsistent  with  that  obligation  that  he  should  be  allowed 
to  retain  the  patent  for  his  own  benefit.  Therefore,  he  entered  judgment 
for  plaintiffs,  with  costs. 

*  *  *  * 

fv— «  „p  c„,„„i„-      rhe  Directors  of  the  War  Trade  Department 
Export  of  Samples  ..   ..    r     i-^  ^    ^u 

of  Prnhihitpri  announces  arrangemerts  to  farditate  the  export 

„     J  without    Priv\    Council   licence   of   samples   of 

Goods.  ,.,..    ,      •.  ■  ^ 

])rohibited  goods. 

A  declaration  must  be  made  on  Post  Office  Form  P.P.  21  that  the- 
samples  are  of  no  commercial  value,  and  giving  the  ultimate  destination, 
or,  in  the  case  of  samples  having  a  cammercial  value,  a  declaration  must 
be  made  on  Form  P.P.  21  and  a  certificate  from  a  British  Chamber  of 
Commerce  (giving  an  undertaking  that  the  goods  shall  not  be  so'd  without 
the  consent  of  the  War  Trade  Depaitnient)  must  be  sent  to  the  Customs 
and  Excise  Surveyor,  Renshaw-street,  Liverpool,  in  the  case  of  mails  for 
America  and  West  Coast  of  Africa,  or  to  the  Customs  and  Excise  Sur- 
veyor, Mount  Pleasant.  London.  E.G..  in  the  case  of  other  foreign  and 
colonial  mails.  A  schedule  is  also  published  of  goods  which  are  excluded 
from  this  permission. 

The  destinations  to  which  these  goods  are  prohibiteel  are  indicated  by 
the  letters  (a),  (b)  and  (c),  and  aie  as  follows  :  (a)  to  pU  destinations,  (b) 
to  all  ports  and  destinations  abroad  other  than  ports  and  destinations  in 
British  Possessions  and  Protectorates,  (c)  to  all  destinations  in  foreign 
countries  in  Eurojje  and  on  the  Mediterranean  and  Black  Seas  other  than 
France  and  I'Yench  Possessions,  Russia,  Italy  and  Italian  Possessions. 
Spain  anel  Portugal,  and  to  all  ports  in  any  such  foreign  countries,  and 
to  aU  Russian  Baltic  ports.     The  following  are  included  in  the  schedule  : 

(a)  Magnetos,  air  craft  (component  partsof  all  kinds  of ),  together  with 
accessories,  &c.,  aluminium,  alloys  of  aluminium  and  manufactiu-es  of 
aliuninium,  cerium  and  its  alloys,  ferro-molybdenum  and  ferro-tungsten, 
field  glasses,  &c..  platinum,  alloys  of  platinum  and  manufactures  of 
platinum,  radium  compounds,  tungsten,  steel  containing  tungsten 
molybdenum,  vanadimn  or  cobalt. 

(b)  Emery,  corundum  (natural  or  artificial),  ferro-cerium,  ferro-chrome. 
ferro-manganese,  ferro-nickel,  ferro-t  Itanium  and  ferro-vanadium, 
iridium  points,  jewel  points  and  caps  for  ships'  compasses,  mica,  molyb- 
<lenum,nickel,selenium,  tin,  raw  rubber,  vanadium,  tungsten  filaments, 
for  electric  lamps,  &c. 

4:  4:  4:  * 

„.     1  ■  -^    ■  Electricity  is  used  very  widely  in  the  mines  of 

tlectricity  m  United  States  for  lighting  and  power  purposes. 

«!t  t      M-  -^^  present  time  most  of  the  installations,  especi- 

ataies  rames.  ^jj^,  ^j^^  ^jj^^,  ^^^^^^  operate  with  direct  current. 

Some  mines  use  alternating  current  for  0})erating  the  fan  and  large 
ptmips,  transforming  to  direct  current  for  hauling  and  miscellaneous 
(X)wer  purjioses  only.  The  practice  of  centralising  mine  power  jjlants 
has  met  with  considerable  favour,  and  some  of  these  plants  are  very 
large  and  as  up  to  date  in  equipment  as  any  central  generating 
station  in  the  countrj'.  The  practice  of  buying  power  from  public 
service  corporations  is  growing  in  favour  and  promises  to  become 
widespread.  Mines  that  purchase  power  often  operate  the  ventila- 
ting fan,  hoists  and  all  machinery  on  the  .surface  by  electric  motors 
(usually  a.-c.  motcrs).  anel  use  no  steam  except  for  heating  purposes. 
At  tho  present  time  thon>  is  a  tendency  towards  tl-e  development  of 
storage -battery  locomotives  for  gathering,  and  in  a  few  years  splendid 
models  of  loccm'.otives  of  this  type  will  undoubtedly  be  on  the  market. 
Alreaely  manv  gathering  loconiotives  of  this  sort  aiv  in  successful  vise. 
The  United  States  Bureau  of  Mines,  in  co-operatioi-  with  the  manu- 
facturers of  storage-battiuy  locomotiws,  is  engaged  in  the  preparation 
of  specifications  for  exvlosion-proof  types  of  tlusc  machines.  The  coal 
muios  of  the  United  States  aif  beginning  to  adopt  individual  minors' 
lamps,  cap  tyiie,  oiierated  by  storagc-battories.  These  lamps  arc  meeting 
favoiirablc  corsideration  from  op-'ratoi-s,  who  have  alit-ady  installed 
about  90,000  of  tliese  lamps  and  are  continuing  the  adoption  of  them  at 
llie  rate  of  about  2.000  lan>"s  per  week. 
Thi-  mine  operators  of  tho  United  Stat<-s  aiv  devoting  a  great  deal  of 
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attention  to  safety  in  mines,  and  several  States  have  now  adopted  rules 
bearinw  directly  on  the  safety  of  electrical  equipment  in  mines.  The 
States  of  Pennsylvania  and  California  ur.ve  however,  the  most  comprc. 
hensive  codes  of  rules  of  this  character.  The  adoption  of  a  woman's 
com'jensation  law,  which  also  requires  that  the  mine  operators  shall  in- 
snre  themsr-lves  against  accidents  to  their  workmen,  has  lai^ly  increased 
the  intt  rest  of  mine  operators  in  saf  ^ty  anf  the  use  of  safeguards.  There 
has  been  formed  in  the  United  States  by -various  insurance  companies 
an  organisation  known  as  the  Associated  Corciianies.  which  insures  mines 
against  less  arising  from  accidents  to  the  worknen.  This  company  has 
published  a  list  of  standards  similnr  to  the  eodt  of  the  National  Board  of 
Fire  Underwriters.  Tin-- ■  -tinclinls  descrilx  what  the  undfrwriters 
consider  the  maximum  d'  ^i t  if'  ty.and  are  used  as  a  basis  for  estab- 
lishing insurance  rates,  lii  tin-  L  niti-d  States  the  control  of  mines  comes 
under  the  jurisdiction  of  the  various  State  Governments,  but  in  1909  a 
Bureau  of  Mines  in  the  Department  of  the  Interior  was  orgaiised  by  the 
Federal  Government  to  investigate  mining  conditions  all  over  the  coimtry. 
As  a  part,  of  these  in%'estisations  there  was  organised  an  electrical  section 
of  the  Bureau  which  has  devoted  its  attention  to  the  safety  of  electrical 
equipment  in  mines.  This  section  has  made  extensive  investigations  of 
explosion -proof  motors,  electric  fuses,  electric  lamp  bulbs,  explosion- 
proof  switches,  portable  electric  fbatteri-)  mine  lamps  insulation  of 
♦■lectric  conductors  methods  of  electric  shot-firing,  and  rules  for  the 
installation  of  electrical  equipment  in  bituminuos  coal  mines.  Reports 
on  practically  all  of  tK^se  investigations  have  been  issued.  The  most 
recent  publication  of  the  electrical  section  of  the  Biu«au  is  Technical 
Paper  138.  entitled,  '•  Suggested  Safety  Rules  for  Installing  and  Using 
Electrical  Equipment  in  Bituminous  Coal  Mines,'"  by  H.  H.  Clark  auel 
<^.  M.  Means.  Ihese  rules,  which  were  prepared  with  the  co-operation 
of  the  electrical  engineers  of  several  large  coal  comxianies,  are  im usually 
complete. 


UUFOBTS    A^D    EXFOBTS  OF  ELECTRICAL 
MANTTFACTURE8. 

From  Jan.  27,  1917,  to  Feb.  2,  1917 
IMPORTS. 

LoKDON.— t/.5./l..-  Telephone  material.  £241  ;  elec.  machinery.  £3.672  ;  wire  and 
cable,  £177  ;  unenumerated,  £5.354.  Japan:  Unenumerated.  £4,599.  Franc;:  Glow 
lamps, £11:  elec. machinery, £516;  unenumerated. £208.  Switzerland:  Unenumerated, 
£469.  Canada:  Unenumerated,  £54.  Holland:  Glow  lamps,  £810:  unenumerated, 
£2,028,    5iii<ic«,-  Unenumerated,  £491.     CMmac.*:.-  Elec.  machinery,  £360. 

EXPORTS. 

To  AusTRALA-ilA.  Auckland:  Unenumerated.  £41.  Melboiirnt:  Wire  and  cable, 
£t7;  elec.  machinery.  £258:  telegraph  material.  £34  :  unenumerated,  £1.830.  Sydney: 
Elec.  machinery,  £1.114;  unenumerated,  £383.  Wellmglcn:  Elec.  machmery,  £292 
unenumerated,  £297.    Adelaide:  Elec.  lamps,  1,500  n.o. :  unenumerated.  £262. 

Afpica.— Cflprf  Town :  Elec.  machinery,  £30  ;  wire  and  cable,  £183  ;  unenumerated. 
£312.  Port  Elizabeth:  Elec.  machinery,  £10:  unenumerated.  £37.  East  London: 
Wire  and  cable.  £1,878.  Durban:  Elec.  machinery,  £364  ;  wire  and  cable,  £315  ;  un- 
enumerated, £97. 

Z<yin.— Alexandria:  Elec.  lamps,  100  n.o.  Port  Said:  Telegraph  material,  £193. 
Pari  Sudan :  Unenumerated.  £14. 

IMDIA,  Ceylom,  Indo-China  AND  SxRAiTS  SETTLEMENT^. — Bombay :  Elec.  machinery, 
£438;  elec.  lamps.  1,170  n.o. ;  glow  lamps,  2,400  n.o. ;  unenumerated.  £499.  Calcutta: 
Unenumerated,  £278.  Madras:  Urienumerated,  £118.  Ceylon:  Unenumerated.  £70. 
Singapore:  V/ire  and  cable,  £324  ;  unenumerated.  £157.  Bangkok:  Elec.  lamps.  600 
ly.o.  Kilindini :  Unenumerated.  £45.  Karachi:  Unenumerated.  £26.  Sourabaya: 
Unenumerated, £145.  Samarang :  Unenumerated, £30.  Rangoon:  Unenumerated,  £44. 
Penang:  ETcc.  machinery,  £43  :  unenumerated,  £24. 

|ArAN.—/ro!><.-  Unenumerated,  £271. 

Ch!ma. — Hongkong:  Elec. machinery, £175.    Shanghai:  Unenumerated, £246. 

XJ.S.k.— New  York  :  Unenumerated,  £410. 

South  and  Central  America. — Buenos  Ayres:  Unenumerated.  £510.  Valparaiso: 
Tele^aph material.  £23  :  unenumerated.  £6.    Secondi :  Unenumerated. £21. 

Holland.— /tms/frdam.-  Wire  and  cable,  £86  :  unenumerated,  £29. 

Fn-icK.— Paris:  Elec, machinery,  £41  ;  wire  and  cable. £2,430 ;  unenumerated.  £132. 
Calais:  Elec.  ;.machinery,  £30.  Havre:  Elec.  machinery,  £26.  Rouen:  Unenu- 
merated. £283. 

SfAin.'- Santanda :  Unenumerated.  £80. 

Italy.— C^nofl  .■  Unenumerated.  £2.084. 

Canada.— Afon(^fa/.-  Unenumerated,  £25. 

Malta.  — Wire  .-ind  cable.  £15 :  unenumerated,  £237. 

CinrALTAR.— Submarine  telegraph  material,  £8.000. 

RumK.-Pelrograd :  Unenumerated,  £939.     Helsingfors:  Unenumerated,  £24, 

Deiikapk. — Copenhagen  :  Unenumerated,  £86. 

FOREIGN  GOODS  cl'icv  paid  and  free). 

Am^erdam:  Unenumerated.  £61.  MeWowne :  Unenumerated,  £534.  Bombay: 
Elec.  lamDj.  20,500  n.o.:  unenumerated,  £16.  Calcutta:  Elec.  lamps.  53,000  n.o. 
New  Yorh:  Unenumerated,  £575.  Port  Elizabeth:  Unenumerated,  £36.  Durban: 
Unenumerated,  £133.  Brisbane:  Clow  lamps,  1,200  n.o.  Christiana:  Unenumerated 
(:l,270,     Colombo-  Unenumerated,  £1 1. 

NoTf.. — Thn  lBr({«  nnmb«!r  of  itemi  in  these  official  retumo  under  the 
mUl'-'uiinK  hiiulin((  "  unennmeratcd  "  relate  to  what  is  dosoribed  oa 
••  elootrioai  goodi  "  and  "  olentrioal  mntoriala  " 


Plant  for  Sale. — The  Madrai  Electric  Sujjjjly  Corporation  (Ltd.) 
has  for  immediate  disposal  in  Madras  some  second-hand  plant,  in- 
cluding three  500  kw.  Davey  Paxman-Cromiiton  c.c.  sets  and  two 
500  kw.  Davey  Paxman-Crompton  a.-c.  sets,  with  one  250  kw,  and 
one  125  kw,  C^rompton  motor-generators,  one  250  b,h,p.  and  two 
HOb.h.p.  three-phase  motors.  Offers  to  tlic^  Secretary,  1,  Queen- 
Victoria-strect,  London,  E.C!.     See  also  an  advertisement. 

Sale  of  Shares  by  Tender.^The  Public  Trustee  invites  tenders  for 
the  purchase  of  the  whole  or  any  part  of  3,679  A  shares  of  £10  each 
(fully  paid)  and  1,200  B  shares  of  £10  each  (fully  paid)  of  the  Tudor 
Accumulator  Co.  (Ltd.)  which  are  vested  in  him  as  custodian  by 
an  oreler  of  the  Board  of  Trade.  Tenders  must  be  delivered  to  the 
Public  Trustee,  Kingsway,  London,  W.C.  on  or  before  Monday, 
Feb,  26,  anel  not  Feb,  5,  as  previously  advertised.  Further  particu- 
lars are  given  in  an  advertisement. 

The  Public  Trustee  announces  that  he  will  shortly  offer  for  sale 
by  public  tender  119,660  shares  of  £5  each  (fully  paid)  in  Messrs. 
.Siemens  Bros.  &  Co.  (Ltd.).  Particulars  anel  forms  of  tenders  will 
be  isstied  at  an  early  date.  Intending  tenderers  desirous  of  inspect- 
ing the  works  shouH  apply  to  the  Public  Trustee,  Kingsway,  London 
W.C.  in  writing. 

Names  of  Permanent  Magnet  Makers  Wanted. — An  advertiser  re- 
quires the  names  of  makers  of  permanent  magnets  for  small  moving 
coil  recording  instruments,  or  suppliers  of  steel  suitable  for  same. 

BANKRUPTCIES,   LIQUIDATIONS,   &c. 

The  R.E,T,  Construction  Co.  (Ltel. )  is  being  wound  up  voluntarily, 
and  Mr.  A.  Page,  28,  King-street,  Cheapsiele,  London,  E.C,  has  been 
appointed  lic[uidator.  A  meeting  of  creditors  will  be  held  on  Feb,  12  at 
the  Institute  of  Chartered  Accountants,  Moorgate-place,  London,  E.C. 

A  meeting  to  receive  an  account  of  the  wuiding  up  of  the  Atlas 
Electrical  Co,  (Ltd.)  v  ill  take  place  at  Balfour  House,  119,  Finaburr- 
pavement,  London,  E,C.,  on  March  5. 

A  meeting  to  receive  an  account  of  the  winding  up  of  the  Volta 
Co.  (litel.)  will  be  helel  on  March  7  at  3,  Warwick-court,  Gray'd  Inn, 
London,  W.C. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiy^ 
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BUSINESS  NOTICES. 

The  nddri'HH  of  \a-  ('nrbone  (Ltd.)  and  of  the  f^ondon  manager 
4Mr.  .f.  (J.  WilliainHim)  hnK  been  rcniove<l  to  CovcntrV  Houhc,  South- 
pliwi-,  K.f ',     Tcl(({raphi''  nddrcKH  :    "  Lacoinbe  Avi'  i/Ond"ri." 

KoIktI  Kft/jickerley  unci  .lohn  Kilward  rnpi^.r  (trading  an  Kazac 
krrley  A  Co.),  ch-cfr'rianH,  &c.,  Market -Htreel,  l^roylwlen,  LancH. 
have  diKwilvrd  iMirtnerxhip,  DebtM  by  Mr.  Capper,  who  continues 
I  he  liilHineKK  om  KavyickfTlfy  fr  Co. 

Hynmn  .MitrkH  imil  Mavid  StevepH  (tradhig  uh  the  Stamford 
Kiiifpni>iTin((  Co.).  clectriiHl  and  Kenenil  oiiKineiTH,  IH2.  Stoke  .New 
MiKlon  ron<l,  I^jndoti,  ,N,,  huve  diKwIved  piirtniTHhip.  DebU  b\ 
.Ml.  Sl<!veni». 


EXTENSIONS. 

Leeds. — The  Corporation  is  recommended  to  apply  for  sanction 
to  a  loan  of  £17,128  for  two  wate-r-tube  boilers  with  foundations,  &c. 

London  County  Council. — On  Tuesday  the  Finance  Committee 
reported  on  the  application  of  the  Woolwich  Borough  Council  for 
.sanction  to  borrow  £23,152  for  further  extensions  at  the  electricity 
supply  .station,  the  amount  behig  made  up  as  follows  :  turbo-alter- 
nator, £11,9.35  ;  switchgear,  £1,017,  £12,9,52.  and  mains,  &c.,  £10,20<). 

In  May,  1915,  tho  County  Coimcil  dealt  witli  the  (piestion  of  th"  out- 
standing period  of  loans  granted  for  42  years  for  plant  and  machinery 
tendered  obsolete  by  extensions  by  i-eipiirinj;  tlie  Borough  Cotmcil  to 
agree  to  ntpay  such  loans  within  ivduwd  pe  riods  I'qui valent  in  each  case 
to  half  tlio  period  une\]iiix'(l  at  April  I,  1920,  the  loans  then  affected 
amounting;  to  t.'i.'i.lli.'i.  Mi^ivover,  it  was  provided  that  f  o  loans  for  any 
obsolcti^  l)hiMt  and  maeliiMiMy  should  be  repaid  wh  "u  such  plant  bt^came 
obsolete  in  the  opinion  of  the  chief  engineer  of  the  Cotmcil,  who  was  to 
be  afforded  facilities  for  ins])ecting  the  plant  pi  riodically.  The  Finance 
Commrtteo  now  report  tl  at  they  are  infornied  tliat  a  I'eache-Allen  set 
and  a  100  kw,  I'arsons  turbln^^  will  Ix'come  obsoh  le  uiion  the  introduction 
of  the  machinerj'  to  bo  provided  otit  of  the  proceeds  of  the  present  loan. 
The  Borough  f!otmcil  is  preiian'd  to  n'liay  the  outstanding  debt,  on  this 
plant,  within  three  months  after  llv  si  tlinL'  to  work  of  the.  new  plant, 
and  this  arranuement  is  saiil  to  be  iTiisonabli'.  The  Borough  Ootmeil 
states  that  the.  whole  of  th  •  remaining  i>lnnt  must  be  ivtained  against 
bri'nU<l(iMii  or  overload  of  the  converters.  The  Kinanei  Committev  an- 
.rdvised  that  the  amotmt  proposed  to  be  paiel  for  the  n"w  plant.  &o..  now 
rc-ipiired  is  iTasonable,  having  i^gard  to  the.  pii^.Mut  high  pfio  s  pre- 
vailing, and  that  the  usual  periods  of  27}  years  tor  mains  (tlO.200)  and 
15  viiars  for  plant  (tl2.9.')2)  nia.'  he  allowed  for  i-opayment.  The  ox- 
oiMidituiv  is  for  exlensioiis  which  are  necessitat  (1  by  sp.  cial  oirciun 
stapeos,  and  as  theiv  is  no  olijeeticm  to  thf  sanction  Iwing  given,  they 
recommended  nieordingly,  but  that  the  onlertolxirrowbe  rot  issued  tmtil 
the  Hofou^h  (Iiiiuieil  had  agreed  to  n|  ay,  within  thn'e  months  After  thi' 
.■.(•lliiig  to  worU  of  the  ni  \v  plant,  I  In  milstaoding  hnlanec  of  so  much  of 
the  liian  of  Uitfl.  170,  seciiiV'clliy  iIim,!  ilali'iMan.  :tl,  l!l»:t,  as  was  in  n'»]X  ol 
of  th'  plart  (a  reache.Mlcp  m1  mid  one  100  kw.  I'arsons  turbine)  whicli 
wouUI  becimie  obsolete  on  thi'  iuKlallalion  of  the  new  |  l:uit. 

Nuneaton.  .Application  has  liren  made  to  the  !,.<;.  ftoard  foi' 
siiiicliiin  to  a  i(iMu  of  tl.OriO  for  a.  lioiU^r  and  feed  pbnip. 

Todmordcn.  The  Council  is  n-coninn-niled  to  purchase  a  1,000  kw. 
I  nrliii  generator,    eoudi'nsiiig    phinl,    .lee.,    at    an    estimated   eoHt   oi 

tlo.oiio. 
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6ENERAL. 

Marylebone  (London).-  The  (wiauliuis  are  tiuU'UVouiing  to  secure 
the  cu-oi!erati()ii  of  tlio  Horoiigli  Council  in  order  that  lads  under 
their  control  should  be  apprenticed  under  the  scheme  of  apprentice- 
ship of  the  eieclricity  departnnnt  of  the  Council.  The  Electric 
Supply  Committee  is  in  favour  of  the  suggestion. 

Having  regard  to  the  necessity  for  all  able-bodied  men  being  required 
for  the  Army,  tlic  general  manager  (Mr.  A.  H.  Sesabook)  engaged  a 
number  of  women  to  carry  out  the  work  required  to  be  done  at  the 
generating  station.  It  being  impossible  to  find  women  already  trained 
for  such  work,  a  request  was  made  to  those  employees  who  had  received 
temporary  exemption  to  teach  the  women  their  duties.  For  some  time 
considerable  difficulty  was  experienced  and  some  of  the  men  either  re- 
fused to  carry  out  the  instructions,  or  carried  it  out  in  such  a  way  that 
little  value  could  accrue  therefrom.  A  workman  who  was  the  ring- 
leader in  the  movement  was  dismissed  and  it  is  not  anticipated  that 
further  trouble  will  be  experienced.  Complaint  has  been  made  by  the 
men's  Union  with  regard  to  the  man's  dismissal,  and  the  Chairman  of 
the  Oimmittce  has  interviewed  the  Secretary  of  the  Union  on  the  matter 

Peterborough. — The  salary  of  Mr.  T.  Rowland,  who  has  hitherto 
been  acting  as  borough  electrical  engineer,  has  been  increased  by 
£70  per  annum,  and  his  appointment  has  been  made  permanent. 

Rochdale. — The  engineer  and  manager  of  the  Corporation  elec- 
tricity works  (Mr.  C.  Clare  Atchison)  has  tendered  his  resignation 
owing  to  ill-health.  1  he  resignation  has  been  accepted  by  the  Elec- 
tricity Committee,  ■^.f^w   L,  ^-   ■     - 

^  Salford. — An  additional  supply  of  energy  is  to  be  given  to  the 
works  of  Messrs.  Edward  Wood  &  Co.  (Ltd.). 

The  existing  agreement  is  to  be  extended  for  a  further  period  of  five 
years,  but  the  minimum  payment  to  be  made  by  the  company  foreltc- 
trioal  eneigj'  shall  be  £1,000  per  annum.  The  company  will  provide  the 
transformers  and  switcligear  in  connection  with  the  additional  supply. 

An  agreement  has  been  sealed  for  the  supi)ly  of  energy  to  the  premisf  .s 
of  the  Lancashire  &  Yorkshire  Railway  Co.  in  New  Park-road. 

St.  Helens. — The  Electricity  Committee  has  made  arrangements 
for  the  supply  of  electric  current  to  proposed  new  electrolytic  works 

^  Troon. — Li  regard  to  the  proposal  of  Kilmarnock  Corporation  to 
I  rect  an  overhead  transmission  line  to  a  new  hosiery  factory,  th  e 
Troon  Council  have  asked  that  the  cable  be  laid  underground. 


TRACTION   NOTES. 


Bexley. — The  I'rban  Comicil  is  negotiating  with  the  L.C.t'.  with 
a  view  to  the  supply  of  some  tramcars  on  the  hire-purchase  systeu'. 

Birmingham. — The  Tramways  Cjmmittee  has  decided  not  to  make 
any  contribution  to  the  rates  out  of  the  profits. 

This  decision  has  been  come  to  owing  to  the  lo.ss  of  £50,000  sustained 
through  the  Electric  Supply  Department  failing  to  give  a  sufficient  supply 
of  current  for  continuous  running. 

Blackburn.^-It  has  been  decided  to  increase  the  tramway  f.ares 
and  shorten  the  penny  stages. 

The  Accrinaton  tramcars  commenced  rum'in'-'  through  to  Blackburn 
or  Feb.  1. 

The  Coqioration  have  adopted  the  award  of  higher  wages  for  tramway 
workers  made  by  the  Board  of  Trade  Arbitrator. 

Darwen. — The  Tramways  Committee  has  decided  to  raise  the 
tramway  fares. 

'  Dundee. — In  its  annual  report  the  local  Society  for  the  Prevention 
of  Cruelty  to  Animals  advocates  the  haulage  of  jute  fnm'  the  Harbour 
to  the  works  and  warehouses  by  tramcar. 

The  report  states  that  the  adoption  of  a  system  of  tramway  haulage 
for  jute  has  been  advocated  for  years  past.  There  are  always,  even  in 
peace  times,  complaints  about  congestion  at  the  harbour  during  the 
jut*;  imp<jrt  season,  but  the  question  has  never  been  seriously  considered 
either  by  the  Harbour  Trust,  the  Council,  or  the  jute  importers.  Every 
time  there  is  a  jute  block  there  is  much  talk  about  the  lack  of  lorries,  but 
none  about  tramways,  which  would  not  only  get  the  jute  much  more 
quickly  transported,  but  would  avoid  heavy  strain  on  horses.  The 
tramway  system  could  easily  be  extended  to  the  harbour  and  also  to 
the  large  works,  many  of  which  are  near  the;  main  tramway  routes. 

The  Harbour  Board  has  just  appointed  a  Committee  to  consider  this 
qaestion. 

Glasgow. — It  is  announced  that  the  municipal  tramway  system 
is  now  free  from  debt,  the  whole  of  the  cajjital  ex|)enditure  of 
£3,83.5, 1."))!  having  been  repaid.  There  is  also  about  £120,000  avail- 
able for  renewals  and  de])reciation. 

^  L.C.C.  Tramways.  On  Tuesday  the  Highways  Committee  reiwrtcd 
that  a  number  of  additional  tramcars  had  been  run  on  various  routes 
to  counterbalance  the  closing  of  stations  and  higher  railway  fares, 
but.  there  was  a  difliculty  experienced  in  maintaining  .servicps  owing 
to   the  nljortagc  of  men,   which  even  for. the   nornml   services  now 


exceeds  3.oO,  with  the  result  that  the  service  on  any  particular  route 
can  be  increasetl  only  by  reducing  the  services  on  other  routes. 

The  existing  tramway  services  would  provide  sufficient  accommodation 
for  any  additional  pas.sciigcrs  arising  from  the  closing  of  railway  stations. 
Several  other  railway  stations  along  or  near  tramway  routes  are  ('losed 
on  Sundays,  but  it  is  not  anticipated  that  there  will  be  any  difficulty  in 
the  persons  who  formerly  used  such  stations  on  Sundays  securing  accom- 
modation on  the  tramcars.  If  it  is  found  necessary,  however,  earh- 
Sunday  morning  cars  will  be  run  for  the  conveyance  of  mimition  workers  ; 
in  fact,  arrangements  have  already  been  made,  on  one  route.  So  far  as 
can  be  ascertained,  the  increased  rail\vay  fares,  except  on  the  East 
London  through-rinining  routes,  have  not  resulted  in  any  appi'cciable 
increase  in  the  numl)er  of  tramway  passengers  during  the  busy  periods 
of  the  day.  On  the  through-running  routes  via  Bow  Bridge  and  via 
Barking-road  Bridge,  however,  there  is  a  marked  increase  in  long- 
distance tramway  passengers.  This  matter  is  being  closely  watched, 
with  a  view,  if  necessary,  to  providing  local  services  in  the  London  area 
to  accommodate  local  passengers  who  may  fail  to  find  accommodation 
as  the  result  of  the  influx  of  long-distance  passengers. 

In  December.  1912,  the  Council  approved  the  substitution  of  four 
turbo-generators  for  reciprocating  engines  at  Greenwich  generating 
station.  The  third  turbo-generator  should  be  ready  for  running  in 
August,  1917,  and  the  Committee  are  advised  that  it  is  important  for 
the  requisite  additions  to  the  condensing  water  system  to  be  put  in  hand 
immediately  so  as  to  allow  the  third  set  to  be  run  simultaneously  with 
the  first  and  second  turbo-generators.  The  modifications  should  be  on 
a  scale  sufficient  to  provide  ample  water  to  run  all  four  sets  simultane- 
ously, and  ensure  a  considerable  increase  in  the  general  safety  of  the 
station  by  providing  alternative  suction  in  case  one  of  the  pipes  becomes 
blocked.  It  is,  therefore,  proposed  to  construct  a  second  pipe  similar 
to  the  one  already  installed  but  without  the  central  division.  The  cost 
is  estuuated  at  £20,000  for  the  pipe  work,  £3,000  for  alterations  to  plant 
at  the  station,  of  which  £1,300  will  be  a  capital  charge  and  the  remainder 
a  revenue  charge,  and  £500  chargeable  to  revuene  account  for  structural 
alterations  at  the  station,  a  total  of  £23,500. 

The  report  and  recommendations  of  the  Committee  were  adopted. 

Sunday's  snowfall  seems  to  have  dislocated  the  L.C.C.  tramway  .system, 
and  great  delays  have  occurred  on  several  routes.  Mr.  G.  H. 
Himie  (Chairman  of  the  Highwaj-s  Committee)  explained  that  owing  to 
the  heavy  fall  of  snow  salt  was  used  in  the  tramway  thoroughfares  and 
as  the  salt  melted  it  had  the  effect  of  causing  short  circuits,  blowing  off 
the  fuses  and  rendciing  whole  sections  dead.  The  cars  struggled  over 
the  conduit  systems  by  fits  and  starts  until  about  five  o'clock  on 
Monday,  when  the  whole  of  the  L.C.C.  cars  in  urban  London  were 
brought  to  a  standstill.  In  areas  where  the  overhead  n«>thod  of  trans- 
mission was  in  use  the  cars  were  able  to  run.  On  Tuesday  there  was  an 
improved  service,  though  delays  still  occur  on  certain  routes. 

Tenders  are  to  be  invited  from  selected  firms  for  the  supply  of  tramway 
tittings,  &c.,  for  alternative  periods  of  six  and  12  montlis  in  1917-18. 

In  consequence  of  frequent  breakdowns,  a  Committee  has  been  ap- 
pointed to  consider  what  altcMations  are  neccssar\'  in  connection  with  the 
system  and  al-i>  til!  ,|ui-^(inn  a-  to  fan's  and  methods  of  fare  collection. 

L.C.C.  Tramway  Employees'  Wages. — In  IVcember  last  the  Court 
of  Arbitration  appointed  b\'  the  Board  of  Trade  issued  its  award  on 
the  question  of  the  wages  of  emplovees  of  the  traffic  section. 

The  Court  awarded  that  "  on  and  after  the  first  full  pay  day  following 
Nov.  6,  1916,  the  male  employees  concerned  who  at  present  are,  and  who 
during  the  continuance  of  this  award  may  be,  in  the  employment  of  the 
London  County  Council  in  their  traffic  section,  receive  a  further  war 
bonus  of  3s.  6d.  per  week,  or  7d.  per  day,  and  that  the  claim  on  behalf 
of  the  female  employees  concerned  has  not  been  established."  The  grades 
affected  by  the  award  are  motormen,  conductors,  assistant  regulators, 
pointsmen  and  signallers,  plough  shifters,  trailer  car  assistants,  recreation 
room  stewards,  stop  sign  washers,  destination  board  turners,  controller 
handle-men,  brakemen,  punch  repairers,  breakdown  hands  and  assistant 
ticket  van-men.  The  cost  of  giving  effect  to  the  award  (including  its 
application  to  men.  with  dependants,  on  war  service)  is  estimated  at 
£19,405  in  respect  of  the  remajrider  of  the  current  financial  year,  and 
£4(i,325  in  1917-18. 

The  awaid  of  the  Cquvt  onthe  applications  of  persons  employed  in  the 
electrjcalsection  is  as  fpjlows  : — 

Chs^rge  engineers  at  sub-station  to  receive  a  war  bonus  of  2s.  6d.  a 
week.  The  wages  of  fitters,  turners,  fitters'  labourers,  blacksmiths, 
hammermen,  machine  drillers,  crane  drivers  and  a  wircman's  mate  to  Ix- 
advanced  3s.  a  week.  The  wages  of  bricklayers'  labourers  to  be  advanced 
Id.  an  hour,  such  advance  to  be  regarded  as  war  wages,  and  to  continue 
during  the  jjeriod  of  the  war  and  nine  months  after  the  declaration  of 
peace.  With  regard  to  shift  workers  and  certain  other  employe  s  at 
Greenwich  station,  men  earning  under  43s.  a  week  to  receive  a  further 
war  bonus  of  3s.  lid.  a  week,  those  earning  43s.  up  to  and  including  50s. 
fL  week  to  receive  a  war  bonus  of  3s.  a  week,  and  those  earning  over  50s. 
a  week  to  receive  a  war  bonus  of  2s.  (id.  a  week.  The  foregoing  advances 
to  take  effect  on  and  after  the  first  pay  day  following  Nov.  G,  191fi. 

The  cost  of  giving  effect  to  the  award  is  .£9.55  in  respect  of  the  reniainder 
of  the  current  year  and  £2,310  in  1917-18. 

The  wages  of  men  employed  in  the  permanent  way  section  have  been 
advanced  from  3s.  to  4s.  a  week,  and  the  estin^ted  cost  involved  by  the 
award  is  £3,715  for  the  rcmaindei  of  the  year  and  £S,93.">  in  1917-18. 

The  (,'ourt  haw  also  issued  its  award  on  the  applications  of  certain 
grades  of  employees  in  the  rolling  stock  department  as  follows  : — 

The  wages  of  engineeiing  employees  (excepting  toolmakcrs  employed 
on  munition  gauge  work),  millwrights,  electricians,  coach-body  makers, 
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wheelwrights  and  mechanical  and  electrical    repair  stag  at   car  shed 
(excepting  light  and  power  attendants)  to  be  advanced  3s.  a  week. 

The  wages  of  controller  repairers,  light  and  power  attendants  at  car 
sheds,  beltmen  and  oiler.s,  armature  winders,  armatui'e  banders,  magnet 
and  coil  winders,  plough  repairers,  wiremen  at  central  car  lepair  depot, 
painters,  &c.,  at  Hollowav  and  central  car  repair  depots,  ciane  drivers, 
steam  lorrr  drivers,  slingers.  tvre  setters,  and  labourers  at  central  car 
repair  depot  to  be  advanced  as  follows  :  The  wages  of  those  receiving 
under  35s.  a  week  to  be  advanced  4s.  a  week,  and  the  wages  of  those 
receiving  35s.  a  week  and  over  to  be  advanced  3s.  a  week. 

The  wages  of  storekeepers  and  warehousemen  receiving  under  43s.  a 
week  to  be  advanced  3s.  Cd.  a  week,  and  the  wages  of  those  receiving 
43s.  a  week  and  over  to  be  advanced  3s.  a  week. 

The  wages  of  women  at  the  central  car  repair  depot  to  be  advanced 
2s.  a  week. 

The  foregoing  advances  to  be  payable  as  from  and  after  the  first  pay 
dav  following  Nov.  6,  1916,  and  to  be  regarded  as  war  wages,  and  as  due 
to  and  dependent  upon  the  abnormal  conditions  now  prevailing. 

The  Court  commend  to  the  favourable  consideration  of  the  Council 
the  case  of  women  under  21  year  of  age  who  are  engaged  at  the  repair 
depot  and  who  are  doing  women's  work.  The  claim  of  controller 
repairers  that  their  designation  should  be  altered  to  that  of  controller 
fitters  was  held  not  to  have  been  made  out. 

As  from  the  first  day  of  the  pay  week  following  Jan.  28,  1917,  the 
hours  of  the  electrical  and  repair  staff  at  car  sheds  (except  light  and  power 
attendants)  employed  on  night  shifts  to  Ije  reduced  from  10  hours  to 
nine  hours,  the  men  to  be  paid  the  same  amount  as  if  working  10  hours  : 
if  at  the  end  of  four  calendar  months  the  Council  finds  that  the  reduction 
of  hom's  is  not  reasonably  satisfactory,  the  Council  may  alter  the  number 
of  hours  from  nine  to  10.  or  to  any  other  period  of  time  betv\ecn  nine 
homs  and  10  hours  (the  same  amount  of  pay  being  continued). 

The  cost  of  giving  effect  to  the  awards  is  £5  lOO  for  the  remainder  of 
the  current  year  and  £12.400  for  1917-18. 

The  above  awards  do  not  apply  to  persons  under  21  years  of  age. 

Liverpool. — Out  of  a  total  revenue  of  nearly  three  quarters  of  a 
million  last  year,  the  Liverpool  City  Tramways  department  made  a 
profit  of  £236,111,  from  which  £125,000  is  beiiig  apijlied  in  reduction 
of  the  genera!  rates.  -  j 

Rotherham. — The  Council  has  authorised  the  jiurchase  of  10 
second  hand  traracars,  in  order  to  relieve  the  present  congestion  on 
the  sv.stem. 


LIGHTING  &  POWER  NOTES. 


Dudley. — 'I  he  Mreets  and  Lighting  (  ommittece  has  appruved  of 
2(>  additional  c-k'ctri-  street  lamps  being  lighted  in  the  borough. 
Electric  Coal  Cutters  in  the  Transvaal.— The  report  of  the  Transvaal 

&  Uelagija  I'ay  Invcstmint  Co.  states  that  the  collieries  owned  by 
the  (unipany  produced  573,837  tons  of  coal.  Cireat  improvements 
had  been  made  rccentl\  in  the  design  of  electric  coal  cutters,  and  a 
plant  of  the  most  modern  type,  suitable  to  the  conditions  of  the 
colliery,  wou!d  be  in.stalkd.  Such  plant  would  require  additiomd 
electrical  i)0wer,  and  the  sum  of  £10,0(K»  had  been  set  aside  to  tlcfray 
the  cost  of  the  installati()n.  It  was  antici|)ated  that  increased 
ffficiency  and  lower  W(,rking  costs  would  result. 

New  Electric  Iron-Smelting  Process.^ — '"  Engineering  "  states  that 
a  new  Swedish  invention  for  electric  extraction  of  iron,  with  coke 
as  a  reduction  medium,  is  attracting  much  attention,  altliough  the 
'•X[)tTimental  stage  is  not  yet  quite  over.  lni|)ortant  jiractical  re- 
sults are  confidently  reckoned  ujion,  and  the  new  j)rocass  is  expected 
to  |iri)\f  iMlvantaneouH.  especiall  v  for  Norw'av,  where  it  is  being  tried. 


important  radiotelegraph  stations  opened  during  the  year.     It  is 
stated    that    communication    has    been    commenced    between    the 

following  places  : — 

Isle  of  Tahiti  to  Samoan  Islands  and  from  there  to  New  Zealand: 
Atar  and  Ohinquetti  (Maurttania)  to  Port  Etienne  ;  Cape  Juby  to  Isle 
of  Teneriffc  ;  the  Continent  of  Australia  and  Tulagi  and  the  Solomon 
Islands  m  the  Gilbert  Archepelago ;  Seattle  ( Washii  gton)  and  Yohohama: 
Barcelona  ard  Budapest. 

Th>?  following  Transatlantic  stations  are  now  in  operation  :  Sayville 
(N.Y.)  and  Nauen  (Prussia);  Tuckerton  (N.Y.)  ard  Eilvese  (Prussia); 
Chatham  (Mass.)  and  Stavanger  (Norway) ;  ila'ion  (Mass.)  and  Nairbo 
(Norway) ;  Belmar  (N.Y.)  and  Carnarvon  (Wales) ;  New  Brunswick 
(N.Y.)audTowyn  (Wales) ;  Glace  Bay  (N.S.);  and  Letterfrack  (Ireland); 
Louisburg  (N.S. )  and  Clifden  (Ireland). 

High-power  stations  have  bten  erected  at  Funabashi  (Japan)  and 
Honolulu,  which  put  .Tapan  and  San  Francisco  into  communication. 

Telephone  Deposits. — Private  telephone  .subscribers,  not  on  the 
unlimited  system,  have  received  a  demand  for  larger  deposits  when 
they  have  exhausted  their  first  payments. 

It  is  stated  that  economies  in  bookkeeping  are  being  mado  in  the  Con- 
troller's department  anda  ccoimts  ars  being  sent  out  quarterly  instead  of 
monthly,  subscribers  being,  therefore,  asked  for  a  siun  likel\  to  covtr 
theirrxtra  calls  for  the  cnsniim  (luart  t 
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m  TELEGRAPH  AND  TELEPHONE  NOTES. 


Iniernaiionat  Telegrupn  Cunvenuoni.     hur.ng  iiili)  the  nuinlHr 

of  meniliTK  of  the  Interiialiunal  Tclegraiih  Union  was  increased  by 
one  by  the  aflhchion  to  the  Convention  of  St.  Petersburg  of  the  Colony 
of  Kn-nch  Somali. 

I'lru  (nd  Kn-ncli  Ou^ania  have  adheivd  to  th"  HadioTolegraphic 
('onvinlion  of  l.onilon. 

Italian  Wireless  Telegraph  Regulations.  Hecently  ii  decree  was 
JHMucd  wli.cli  niiikcM  it  compiilHorv  f.ir  merchant  vessels  carrying fiO or 
mori'iR-rsoiiH  to  be  provided  with  radiotelegraph  installationH. 

Long  Distance  Telephone  Commurication.  In  its  nnicw  of  jiro- 
urrxK  duriMj;  i'tjH  tin-  ■  .loiinial  Ti-!i>gri|;hi(|iii- "  announces  thiif 
diirini^  til"  yc/ir  teli|ilii,iiii  ci.miiiunicalioii  was  opened  lictween 
lljTlin  tmcl  Sollii.  and  i.ctwecn  Montreiil  and  Vancouver.  In  the 
liillcr  aim  coniinuiiii  iition  in  e(Tecl<il  by  the  intermedinry  of  sonie 
r.S.A.  teVphorie  liniK.  the  diHtiinne  Ictwten  the  two  towiiM  being 
..VI  r  l.tliHtMiilcM. 

Radio-Telegraphy  in  1916.  Tn  u  review  of  the  progrcHH  of  leic 
LT.ipliy  in  IXItl  the  "  .luuni.d  Te!enrnphi((ne  "  gives 'a  lint  of  the  more 


EMPIRE  NOTES. 


Australasia.  —X..M.  Trade  Con.missiorcr  ill  Australia  reports  that 
the  Commonwealth  Parliament  has  sanctioned  tlie  expenditure  of 
£171,000  for  the  extension  of  the  Tasmanian  Government's  h3dro- 
eleetric  plant  at  Great  Lake  and  elsewhere. 

Perth  (W.  Australia)  Council  has  allocated  £20,000  for  the  purchase 
of  gas  and  electrical  plant,  and  H.M.  Trade  Commissioner  suggests  that 
British  manufacturers  interested  in  the  requirements  of  the  Council 
should  instruct  their  agents  to  get  into  touch  with  the  City  Electrical 
Engineer. 

At  a  recent  meeting  of  the.  Mt.  LyeU  Mining  &  Railway  Co.  (Tasmania), 
the  chairman,  Mr.  B.  Kdly.  said  a  permanently  successful  basis  for  the 
treatment  of  zinc  ore  had  recently  been  found  in  the  use  of  electrolysis, 
and  it  was  confidently  antici|)ated  that  the  ores  could  be  roasted  direct, 
and  the  zmc  contents  Icaclicil  out.  while  subsequent  treatment  of  the 
solution  by  electrob  sis  would  \  ickl  tlectrulytic  zinc  of  the  highest  purity. 
The  rich  leady  residius  f  rdni  thr  loachiiig  would  be  suitable  for  treatment 
in  lead  smelters  in  tin  nsu^il  way.  The  zinc  treatment  works  would  be 
in  the  vicinity  of  Z'-'lian  and  negotiations  were  in  progress  with  the 
(Jovernment  for  the  ar  |uisiliiin  of  the  Tasmanian  Smelting  Co.'s  leases 
and  plant.  The  Mt.  LyeU  ('o.  had  secured  the  services  of  a  specialist  in 
the  electrolytic  treatment  of  complex  zinc  ores  from  the  Anaconda  Co. 
The  Minister  of  Defence  has  stated,  in  regard  to  the  future  supply  of 
electric  cables  to  the  Postmaster-General's  Department,  that  an  under- 
taking had  been  given  to  Metal  Manufacturers  (Ltd.),  Port  Kcmbia 
(N.S.  W.),  that  it  should  have  the  opportmiity  of  supplying  all  t  e  copper 
goods  wliich  the  company  mtended  manufactiiring.  and  which  would  be 
required  by  the  Postma'stc  r-General's  and  oth(  r  Govemmemt  Depart- 
ments for  10  years. 

At  a  recent  meeting  of  the  North  Illawarra  (N.S.W. )  (Vnmcil,  a  definite 
proposal  to  accept  tlu'  sclienio  of  eloctric  supply  offered  by  the 
Bellambi  Coal  Co.  (S.  hulli)  was  submitted.  The  scheme  was  to  install 
and  supjily  current  on  a  tiine-})ayment  system,  with  intcn-st.  The  pro- 
posal wasj  however,  ii'joctcd  as  it  was  not  considered  good  enough. 

Canada. — An  action  has  been  commenced  in  the  Supremo  tburt 
of  Ontario  for  an  injunction  to  restrain  the  Hydro- Klectric  Com- 
mission and  the  Attorney-General  of  the  province  from  proceeding 
with  the  (  hippewa  hydro -electric  develoiMiient,  on  the  ground  that 
in  the  franchises  of  the  Canadian  companies  the  Goverrunent  of 
Ontario  has  exjiressly  contracted  never  to  take  water  from  the 
Niagara  or  Welland  (Chi])pewa)  rivers  for  the  generation  of  elec- 
tric al  power. 

In  June,  19l(i.  a  Canadian  Order  in  Couiuil  aiitliorii-ed  the  establish- 
ment of  an  Honoraiy  Advisory  ('ouncil  on  In.lnstrial  and  Soientifio 
Research  for  the  Dominion.  ()n  the  recommendation  of  the  Minister 
of  Trade  and  (!omn'.erce.  the  following  have  lui  n  aiii-oiiitod  members 
of  the  Council : — 

A.  Slanlev  Mackenzie,  Ph.D.,  president  of  Dalhousie  Colkgo  and 
University  ;"  K.  D.  Adams,  Ph.D.,  D.Sc,  dean  of  the  faculty  of  applied 
science.  Mcdill  UniviMsity,  Monlrval;  I'rof.  R.  K.  Hutlan,  .M.I).  :  Prof, 
.r.  G.  .Mcb-nnan,  I'll  1).,  a"n<l  A.  H,  Macalimn.  M.  U.,  I'll,  I),.  Se.l)..  Univer 
sity  of  Toronto;  Walter  C,  Muriay,  LL.I).,  luvsldcnt  of  Saskatiicliewaii 
University  ;  R.  Hobsor,  Hamillou  :  H.  A.  Ross,  consulting  el"olrical 
cTiginenr.  Montreal :  anilTarcrede  IJicnvonu,  Montreal. 
New  Zealand  Electrical  Progress.    During  the  xcar  l!)Mi  llie  Public 

Works  |)e|iartmi'iil  .il  llie  New  Zealand,  Government  issued  27 
lieenci'S  authorising  I  lie  supply  of  electrical  energy.  ni|ikiiig  a  total 
of  III  licences  granted  sinci^  1887.  Tli.'  following  is  a  jisl.  i>f  the 
grantees  of  licences  in  lOIti,  together  with  tlie  places  coveivd  : 

Napier  Borough  Council  (Najiier).  Henry  Bodley  ('|V  ,l'..huo).  Huiitlv 
Town    Board  (Huntl>').   Louisa  .lones  (Wairttlwu-VrTc   Amlia).   Oan-ani 
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Horoufjh  tVnineil  (Oamai  u),  ¥.  Redwood  (Spring  Ci<-ek),  Than\.-s  Borough 
Oonncri  (Thamos),  J.  Chambors  (Makopcka.  Haytlock  North),  Beef  ton 
Blcot  lie  Light  it  Power  Oo.  (Reefton).  Spreydon  Borough  Council  (Sprc-y- 
don).  Sumnor  Borough  Coimcil  (Sumner).  Hastipgs  Borough  Council 
(Hastings),,  Woolston  Borough  Council  (Woolston).  .faraes  Thomason 
(Murehison).  R.  Ellis  (Brigbtwatt  r),  Wairoa  Borough  Council  (Wairoa), 
I'ahiatua  Boroui;h  Council  (Pahiatua),  Hamiistc-ad  Town  J5oard  (Hamp- 
stead).  Rising  8iui  Gold  Mining  Co.  (Aroha  &  (lliirc  muri  Survey  Dis- 
tricts), Nelson  Bros.,  Ltd.  (lii-i.  taun-aS.l>.).  K.Mt.MiL.il:.  P...n.njU  Coim- 
cil (Kaitangata),  MartinlH.n.iuli  T.-«ii  r.-anl  i  I  Vn  I,,., -lo,,  C.iunty), 
Waimairi County  Comicil(\VHinia 111  ('..iiiit\).  Il.unilin,,  |;,,i,,i,l;Ii  rmmeil 
(Hamilton),  Ric'carton  Borougli  Council  (Kiecarton),  1).  ,1.  Barry,  Ltd, 
(Tokomaru  Bav),  Iiiglcwood  Borough  Coiuicil  (Ti.ghwood). 

It  will  bo  noticed  that  17  of  the  bcencecs  ai-e  local  authorities,  the 
ifmaininc  10  being  companies  or  private  individuals,  compared  w'th 
six  local  authorities  in  1015  and  19  companies  or  pri\ate  individuals. 

There  are  only  10  tramway  undertakings  in  oneration  in  New  Zealand 
midor  statutory  "authority.  These  are,  with  one  exception  (the  Auckland 
system,  worked  by  the  Auckland  Electric  Tramways  Co.),  owned  by  local 
authorities,  viz.,  by  Wellington  and  Dimdeu  City  Coimcils,  Wanganui, 
Napier,  Gisbome  &  New  Plymouth  Borough  Comicils,  the  Christchurch 
and  Gonville  &  CastleclifE  Tramway  Boards,  andthe  Invercargill  Borough 
('otmcil  and  adjoinirg  local  bodies. 

Illllllllllll 


MISCELLANEOUS  NOTES. 


II  ml 

Alien  Enemy  Firms.-  .\  Mi|.|il.n(iii  (,.  the  ■  Board  of  Trade 
Journal  "  of  Feb.  1  contains  a  c ,  iii|ilctr  li^l  (to  Jan.  25)  of  the  names 
of  firms  which  have  been  onleml  liy  the  Hoard  of  Trade  to  be  wound 
up  under  the  Tra.ding  with  the  Enemy  Amendment  Act,  1916. 

British  Industries  Fair. — The  contract  for  wiring  at  this  Fair  (from 
2,000  to  .3,000  lamps)  has  been  .secured  by  W.  C.  Tackley  &  Co. 

Calendar,  &C. — We  have  received  from  Messrs.  Alfred  tTraham  & 
Co.,  Crofton  Park-road,  London,  S.E.,  a  useful  desk  blotting  pad  and 
calendar. 

Customs  Duties. — According  to  recent  decisions  the  import  duty 
on  electrically  heated  ])hotogra|ili  n  oimting  machines  is  20  per  cent, 
and  on  telephone  twine  for  larniL'  ii|i  rallies  and  rubber  bands  for 
deadening  vibration  of  tele])hciiic  transmitters  3  per  cent,  ad  val. 
British  goods  are  allowed  a  rebate  of  3  per  cent. 

Engineers'  Wages. — On  Monday  representatives  of  the  men  en- 
gaged in  the  engineering  and  allied  trades,  and  delegates  from  the 
employers'  federation,  resumed  their  conference  with  Sir  Geo. 
Askwith,  when  further  consideration  was  given  to  the  question  of 
the  method  of  procedure  for  dealing  with  wage  applications. 

The  unions  represented  included  the  Amalgamatt^d  Society  of  Engi. 


ueers,  the  Steam  Engine  iMakcrs,  Tool  Makers,  United  Machine  Workers, 
Electrical  Trades'  Union,  Scientific  Instrument  Makers,  Pattern  Makers, 
Blast  Workers  and  General  Workers'  Union.  At  tho  close  Mr.  Robert 
Young,  secretary  of  the  Amalgamated  Society  of  Engineers,  stat(Hl  that 
as  a  result  of  tho  coiifci«nco  satisfactory  conditions  wohj  agreed  to  for 
dealing  with  wages  on  a  national  basis. 

Lyons  Fair. — The  Secretary  of  the  British  Chamber  of  Commerce 
for  the  li'reneh  Riviera  and  Monaco  states  tliat  over  2.000  applica- 
tions for  S|Kice  at  the  Lyons  Fair  (to  be  held  from  March  I  to  1.5)  have 
been  received  by  the  Lyons  Fail-  Committee.  fJertain  British  firm.s 
who  did  not  exhibit  at  last  year's  Fair  will  exhibit  at  this  year's. 

Machine  Tool  and  Engineering  Association  (Ltd.)— The  directors 
report  for  lOHi  states  that  since  tli.^  last  report  24  Hrms  have  joined 
the  Association  while  one  has  resigned,  so  that  the  membership  is 
now  157.     One  application  for  membership  was  refused. 

The  arrangement  made  by  tho  directors  postponing  the  Exhibition 
which  was  to  have  teen  held  in  191G,  till  the  autumn  of  1918,  was  duly 
confirmed  at  a  meeting  of  those  members  who  had  taken  space.  No 
applications  have  been  received  during  the  past  year  in  resjxict  of  other 
exhibitions.  Several  of  the  directors  and  members  have  given  evidence 
before  the  Board  of  Trade  Engineering  Inquiry  Committee.  The 
directors  furnished  to  the  Committee  a  report  on  the  machine  tool  trade 
and  made  certain  suggestions  as  to  the  steps  necessary  on  the  j  art  of  the 
Government  to  assist  in  further  developments  of  the  trade.  A  variety 
of  Associations  have  been  formed  for  the  development  of  British  trade 
after  the  war,  but  up  to  the  present  the  directors  state  that  they  have  not 
seen  their  way  to  give  support  to  any  of  these  new  organisations. 

h\  view  of  the  decision  of  the  railway  companies  that  no  machine  tools 
should  be  carried  at  the  companies'  risk,  except  when  packoei,  .after 
.June  1,  1916,  representations  were  made  to  the  companies,  and  the 
regulation  was  modified  so  as  to  applj  only  to  lathes.  On  Sept.  28  a 
deputation  met  representatives  of  the  railway  companies  at  the  Clearing 
House  to  discuss  the  matter,  but  it  is  regretteel  that  railway  companies 
were  not  v  illing  for  lathes  to  be  sent  at  company's  risk,  except  when 
packed.     The  question  of  further  action  is  now  imder  consideiation. 

The  Association  has  been  in  communication  with  th"  Association  of 
Trade  and  Teclmical  .Journals,  with  a  view  to  the  adoption  of  som?  ar- 
rangement to  prevent  the  advertising  of  German  goods  after  the  war  in 
British  trad"  and  technical  journals.  The  Association  was  rej: resented 
at  a  conference  on  Dec.  8,  convened  by  the  Association  of  Trade  and 
Technical  Journals,  and  the  directors  hope  to  be  able  at  an  early  date  to 
make  definite  representations  on  the  matter  to  the  members. 

Municipalities  and  Income  Tax.— At  the  last  meeting  of  Oldham 
Eleetrieit  \'  ( 'oinniittee  complaint  was  made  of  the  heavy  income  tax 
elemand  on  the  dejiurtment. 

Tlie  chairman  (Aid.  H.hrdm.an)  explained  that  municipal  midortakings 
were  not  dealt  with  in  the  same  way  as  commercial  midertakings,  which 
returned  their  gross  income  and  their  gross  exi^enditure  and  were  assessed 
on  the  net  profit.  Although  the  Electricity  Committee  had  only  a  jirofit 
of  ,£5,100  last  year  they  had  to  pay  income  ta.x  amomiting  to  £4,500. 
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TENDERS    INVITED. 


Synchronous  Condensers. 

The  Toronto  Electric  Commlssioner.s  invite  tenders  for 
Synchronous  Condensers  of  5.000,  7,500  or  10,000  k.v.a.  capa- 
city for  operating  on  their  hydro-electric  system,  25  cycle,  three- 
phase.  Alternatives  are  required  for  2,200  and  13,000  volt 
machines.  Specifications  and  particulars  may  be  obtained  from 
the  general  manager,  Mr.  H.  H.  Couzens,  226-8,  Yonge-street, 
Toronto,  and  tenders,  addressed  to  the  Chairman  of  the  Toronto 
Electric  Commissioners,  are  to  be  in  by  March  28.  See  aim 
an  advertisement. 

Train  Lighting  Cells. 

Ihe  South  African  Railway.s  Adminlstration  require 
tenders  for  tlio  supply  of  3,420  Train  Lighting  Cells,  the  apjn-oxi- 
I  mate  requii-cments  for  tlic  year  ending  Feb.  28,  1918  (Teneler 
»  No.  756).  A  revised  drawing  of  the  cells  required  may  be  in- 
spected at  the  Railway  Stores  at  Cape  Town,  Port  Elizabeth, 
!'"iM  London,  and  IJurban  and  at  the  office  of  the  Chief  Railway 
Storekeeper,   Park  Statiim  (.'hambers.  Johannesburg. 

Turbo-Alternator  and  Condensing  Plant. 

Tenders  are  invited  for  the  supply  and  delivery,  l.o.li.,  and 
complete  erection  of  One  Steani  Turbo-alteni.at or  (of  7,51  )(l  k.  V. a. ) 
and  Condens'ng  Plant,  at  tho  City  of  .Melhouunic  ell^e(,ri(■ity 
works  TendiT  forms  from  Messrs.  Mcllwrailh,  IVh; Faeham  & 
Co.  Ppy.  (Ltd.),  Agents  for  tho  City  Council,  Billiler-square- 
_  buildings,  Loudem,  E.C.  ;■  teiulers  to  Chairjuau.  Electric  h'up])ly 
Committee,  Town  Hall,  Melboume,  bv  noon  March  5.' 


Telephone  Materials,  &c. 

Tenders  are  invited  up  to  March  28  for  the  supply  and  delivery 
to  the  Postmastcr-Generars  Department,  State  of  Soutli  Aus- 
tralia, of  Telephones,  Telephone  Parts,  Cords,  Line  Jlaterial, 
Creed  Tape,  &c.  Specifications,  tender  forms,  &c.,  can  be  ob- 
tained at  the  Commonwealth  Offices,  London.  See  also  an 
ndrerliftemriil. 

Automatic  Telephone  Exchange. 

The  High  Commissioner  for  the  Union  of  South  Africa  invites 
tenders  for  the  supply  and  installation  of  an  Automiitic  Tele- 
phone Exchange  at  the  Post  Office,  Pietermaritzburg,  Natal 
Province.  Specification  and  conditions  of  contract  from  the 
offices  of  the  High  Commissioner,  32,  Victoria-street,  London, 
S.W.,  where  tenders  must  be  lodged  by  noon  March  8, 
Boiler,  Coal  Bunker,  Conveyor,  &c. 

The  ICIeelriiily  Comuiitlee  of  Harrog.ate  Coiporation  invite 
tenders  for  tlu'  s\ipply  and  erection  ot  a  by-product  Stoam  Boik>r, 
Overhead  I  'oal  Bunker,  Coal  Conveyor  and  Structural  Steel 
Work.  Speeiiicationsfrom  borough  electrical  enginee-r,  Mr.  Geo. 
Wilkinson,  M.I.E.F..  to  whom  temUnsareto  be  si-nt  by  March  5. 
Wiring,  &c. 

Tenders  arc  wanted  by  Feb.  24  for  Electricians"  Work  at  the 
U'ar  Hospital  and  the  Merton  Banks  Sanatorium.  Ki:n;iiM;v. 
Forms  of  tender  from  Mr.  ,L  N.  Clarkson,  40,  Noi-tlistreet, 
KeigUley. 

T  ?iders  will  be  receiyed  by  Mr.  G.  Davies,  Aelybi-yn,  Chdaoh, 
un'il  l''el).  lOfovelpntri.Ml'ins'allationatCa'fa-ia  E.VtistC'apel, 
Clydaoh,     Specifications  can  be  seen  at  the  Mini.ster's  residence. ' 


591 


THE  ELECTRICIAN,  FEBRUARY  9,  1917. 


Arc  Lamp  Carbons. 

Tenders  are  invited  fur  the  supply  of  699,000  Arc  Lamp 
Carbons  to  the  City  of  Melbockse.  Tender  forms  from  the 
agents  for  the  City  Council,  Messrs.  Mcllwraith,  McEachani 
&  Co.  Ppy.  (Ltd.),  BUliter-square  Buildings,  London,  E.C.,  to 
whom  tenders  are  to  be  delivered  by  noon  Feb.  14. 
Electrical  and  General  Stores. 

Bermoxdsey  (London)  Guardians  require  tenders  by  ti  p.m. 
Feb.  22  for  12  mouths'  supply  of  Electric  Lamps,  Iroiunongery, 
&c.     Forms  of  tender  from  the  Clerk,  283,  Tooley-street,  .S.E. 

Cheltexham  Corporation  want   tenders   by  Feb.  14  for  12 
months"    supply    oi    Electric    Light    Fittmgs,    Castuigs,    Iron- 
mongery, &c.     Forms  of  tender  from  the  Borough  Engineer. 
Tramway  Materials  and  Stores. 

The  Tramways  Committee  of  Maschestee  Corporation 
invite  tenders  for  the  supply  of  Materials  and  Stores,  including 
Motor  and  Controller  Parts,  Resistances,  Coils,  Trolley  Poles, 
&c..  Lamps,  Switches,  Bells,  Insulation  Material,  Carbons, 
Overhead  Equipment,  Cable  Wire,  Oils,  Paints,  Ironmongery, 
Bolts,  Screws,  Axles,  TyrF<  Castings,  &c.  Schedules  from  the 
general  manager,  Mr.  J.  IL  McElroy.  Tenders  to  Chairman  of 
Tramways  Committee,  55,  Piccadilly,  Manchester,  by  Feb.  13. 

Halifax  tramways  department  require  tenders  by  Feb.  12 
for  12  months'  supply  of  lighting  Fittings,  Insulating  Materials, 
v.r.  Cable,  Copper  and  Phosphor-Bronze  Wire,  Brake  Blocks, 
Trolley  and  Overhead  Line  Materials,  Castings,  Oils,  &c. 

Salford  Corjwration  Tramways  Department  require  tenders 
bj'  Feb.  12  for  12  months'  supjily  of  miscellaneous  Stores. 
Particulars  from  the  Manager,  32,  Blackfriarsstreet,  Salford. 

Croydon  Council  require  tenders  by  10  a.m.  Feb.  19  for  the 
supply  of  General  Stores  to  the  Tramways  Department  for  three, 
six  and  twelve  months.  Forms  of  tender,  &c.,  from  the  Tram- 
ways Manager. 


m  TENDERS  RECEIVED  AND  ACCEPTED 


LEED.S. — The  Electricity  ('ommittee  recommend  the  acceptai 
of  the  tender  of  Babcock  &  Wilcox  for  the  sujjply  of  two  water-tn 
boilers  and  accessory  plant  at  £12,959,  and  that  of  Messrs.  \V 
Airey  &  Son  for  fomi'dations,  ssatings  and  Hues,  at  £2,000. 

London  County  Council.— The  Highways  Committee  1 
accepted  the  following  tenders  : — 

Frodingham  Iron  &  Steel  Co..  325  tons  of  rolled  stetl  bar  for  magiie 
brake  shoes  ;  London  Electric  Wire  Co..  &  SmUhs  (£691),  BrHish^In 
lated  &  Helsby  Gables  (£1,353),  and  Midland  Klectrio  Wire  Co.  (£38 
or  cotton-covered  copper  wire-. 
FuLHAM  (London).— The  Electricity  Committee  have  accept  1 
the  tenders  of  the  Stirling  BoUer  Co.,  for  two  boilers  with  sup 
heaters,  £5,890  ;  and  the  Erith  Engineering  Co.  ior  two  underfc 
stokers,  £1,689  12s.  Od. 

Salford. — The  Council  has  accepted  the  following  tenders  :  — 
British  W<?stinghouse  Co.,  equipping  blank  switch  cubicle,  £102,  ;  I 
supply   and  erection    of  switch   cubicle.   £153:     WiUans   &  Robin.s 
maintenance  of  5,000  kw.  Willans-Zoelly  turbo-alternator  unit. 

Manchester. — The    Electricity    Committee    has    accepted 
following  tenders : — 

Babcock  &  Wilcox,  two  water-tube  boUers  and  stoker  links  ;  Natio 
Boiler  &  General  Insurance  Co.,  supervision  of  boilers  during  constr 
tion  ;  Liverpool  Electric  Cable  Co.,  Callendcr's  Cable  &  Construction  ( 
C.  Macintosh  &  Co.,  Western  Electric  Co.,  Pirelli  General  Cable  Wor 
British  Insulated  &  Helsby  Cables,  W.  T.  Glover  &  Co.,  and  W. 
Henley's  Co.,  cables;  British  Westinghouse  Co.,  steel  air  ducts. 

XeW'Castle  West  (Ireland). — The  Town  Commissioners  ha 
accepted  thetender  of  the  Xewcastle  West  Electric  Light  Co.  for  strl 
lighting. 


FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND  REPORTS. 

EAST  LONDON  RATLWAY.— .\t  the  recent  meeting  the  chairman  (Lord 
Claud  Hamilton)  .said  that  the  (Jovcrnment  control  of  the  railways  had 
affected  their  company  in  a  way  that  was  never  contemplated  at  the  time 
the  (lovcrnment  ent<^rcd  into  their  arrangements  with  the  large  railways. 
Their  six  lessee  companies  were  under  Government  control,  but  neither 
the  East  Ix)ndon  nor  the  Joint  Committee  were  recognised  as  controlled 
railways,  although  physically,  of  course,  their  line  was  controlled.  They 
were  called  upon  to  forgo  their  legitimate  share  in  the  increased  gross 
receiptH,  which  had  been  very  considerable,  and  were  i  iinsi(|u(nt  upon 
the  electrification  of  the  line,  which  came  into  ojxratioii  during  1913. 
Having  regard  to  the  increa.sed  traffics  for  1915  and  191(i,  the  East 
lyjndon  Railway  would  normally  Yk-  entitled  to  about  f  74,0(X)  in  respect 
of  those  years,  instead  of  merely  receiving  the  minimum  rental  of  .£30,000 
for  each  year.  Thus,  there  was  apjMircnlly  due  to  the  company  £14,500, 
out  of  which  the  accrued  contingent  liability  to  Dec.  31,  191(i.  for  interest 
on  electrification  capital  e.xpenditurc  could  be  met  (£12,4<,lO),  leaving  a 
balance  of  £2,100.  He  had  laid  their  case  befon'  the  Board  of  Trade. 
.\11  they  asked  was  that  the  Government  should  give  the  company  a 
n-bate  amounting;  to  the  sum  thev  had  had  to  ]>av  for  interest  on  the 
eapitiil  lulvamid  f<.r  ijic  I  rifiiation. 

LANARKSHIRE  TRAMWAYS  CO.-  The  revenue  for  the  year  ended  Dec- 
31  J"«l_»'"-  £l2(i.ii2!».  19».  (Id. and  cxpenHOH  were  £78,702.  8s.  2d.,  leaving 
iAl.Hl't'.  Ms.  4d.  After  meeting  contributions  payable  to  local  authori- 
ticH  (£a,H(i5.  14b.  M.).  debenture  interest  (£1.042),  interest  accounts 
(lui.H22.  iHx.  lOd.),  transferring  £11,000  to  reserve  f<.r  depreciation, 
£2,500  to  miiiitenanci-  reserve  and  writing  £2,303.  Is.  tid.  olfinvestmems, 
*/■.,  and  adding  amount  brouclit  forward  (£058.  4s.  8d.),  thi-  balance  is 
£23,<KI1!.  I".  2d.  Dl  (his  amount  £11.147.  lOs.  has  been  paid  for  the 
interim  divitlin.l  ,it  rate  of  0}  p<r  cent,  per  annum  for  the  .Mine  hall-year 
on  th''  isHui-d  nhiire  eapital,  and  the  directors  recumniind  pavim  nt'of  a 
dividend  at  the  same  rate  (IJ.l  per  cent,  per  annum)  lor  thl'  half.year 
ended  Ihv.  31.  lllUl.  Aft<r  iiayiiiK  £510.  7k.  8d.  to  the  direi'tors  (being 
10  pir  e^-nt.  of  net  prolil»  uft^r  iwiymcnt  of  5  per  <!enl.  <lividend  for  the 
^•«r).  £7.';7.  I3h.  lUl.  hiiM  Iw-en  carried  forward.  The  revenue  shows  an 
increa..-  of  £20.08(1  and  (he  ex|)<  iimim  an  in<-reaw  of  £12.(17i,  compared 
with  111-  reviiiue  and  rx|M  iiwb  for  101.5.  It  has  been  im|M.»Mible,  owing 
lo  fhortaup  nf  lalM.ur  and  dilliculty  in  obtaininj;  nial<'rials,  to  maintain 
the  uiiderUkiiiK  III  the  usual  ulalo  of  repair  and  £2,.'i01)  has  been  trans- 
firred  to  nminleiiiiiui-  remrv.-  iietount  in  ord.r  to  make  some  provision 
forth-  r.poirn  which  will  hiive  to  l»e  undertaken  when  the  war  is  over. 

LfcAKDtfMlO  k  COLWYN  BAY  ELECTRIC  RAILWAY  (LTD.)      The  profit, 
for  the  ^..r».^.ll•rl  No.    :t.i.   l!il(K„fi,.,  |,rovol„,«  for  ordinary  o|mration 
.tiKl  ndiiiirilxtrnllon  .  x|,e„-.,  ,,,1.1  uit.nM).  anioiintH  to  C-i.Ilftt.    Ms    lil 
eiuniMurd   wilh  i».J13.    Uif.  Aid     iu   J,«1C.     JCxwutiouiU  uiiMuXfnanc.. 
..hiirv.-  not  appliriilile  .ol-|y   i„  il,n  year  (£1.405.   1«h.  4d.)  havo  Is-en 
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dcliited  to  re^er^^■  account.  Tlie  net  n-sults  have  bern  affected  by 
difficulties  of  obtaining  Labour  and  the  increased  cost  of  materials 
With  amount  brought  forward  (£431.  17s.  5d.)  the  total  availabl 
£5.748.  11.S.  6d.,  part  of  which  has  been  applied  in  providing  for  sink 
fmid  instalment  (£1,615).  and  the  directors  recommend  payment  c 
dividend  at  rate  of  per  cent,  per  annmn  (less  tax),  leaving  to  be  can 
forward  £157.  ll.s.  6d. 

NATIONAL  ELECTRIC  SUPPLY   CO.  (LTD.)— The  report  for  1916  et 
that  the  gross  profit  was  £12.1,so,  wbich.  with  the  balance  from  the  ) 
vious  year,  makes  a  total  of  £12.812.     The  directors  recommend  a  f 
dividend  of  3s.  6d.  per  ordinary  share,  making  6s.  per  share  ;   £4,00  • 
reserved  for  depreciation,  and  £2,03X  interest  on  bonus. 

SDNDERLAN0  DISTRICT  ELECTRIC  TRAMWAYS  (LTD.).— The  rej 
for  the  year  ended  Get.  .'U  last  stated  that  after  charging  expense 
operation  and  administration  and  providing  for  depreciation,  &(\,  tl 
remains  £1 1.045,  and  £(i.->l  was  liiought  forward,  making  £12,590.  A 
dedmting  dihentuie  inteieht.  &c..  tliere  remain-  £2.983.  The  direc 
recommend  payment  of  interest  at  rate  of  3  percent,  per  annum  (less 
on  the  fiist  income  bonds,  which  will  absorb  £2,102.  leaving  £881  ti  < 
carried  forward.  Traffic  receipts  increased  by  £2,486,  but  worl 
exiKTseswere  higher,  the  net  result  being  an  increase  in  profit  of  £1 
At  the  meeting  on  Tuesday  the  report  and  accounts  were  adopted. 

CITY   NOTES. 


MBMORANDA  ( I'eb  7). — Bank  rate  5,^  per  cent,  (since  .Ian.   IS.  19 
Consols,  51J.      Consols   Pay  Day    .Man'h  I.     Stocks  and  Shares  Tic|» 
Day.  Feb.  22.     Pay  Days  Feb.  '.I  and  23.     l>rico  of  Silver,  37  id. 

CITY  OF  BUENOS  AYRES  TRAMWAYS  CO.  (1904)  (LTD.)— 
directors  recommend  a  balance  iliviilend  for  the  year  litUi  of  Is. 
DOr  share  fmak'iig  o  per  cent,  |iei'  aniuun).  U  js  tax.  A  sum  of  £5.500 
iK-cn  traiisfenvd  to  general  amortisation  fun<l  and  £108  oarriod  f »rw 

KAMINISTIQUI*  POWER  CO.    -Last  > ear's  net  ivvenue  wa-s  S280.4 
(ayainst    S:«tl).5."ill).      i'i.\e,l    eliaims   'al>sorb<-d    806.125   and   djvidi 
.?I42,740,  while  there  was  transferiTil  to  surplus  aooniint  S50,.557. 
dividenil  on  the  stock  was  incit-aKcd  durinj;  the  yearfrom  6  to  7  jwr.c 
The  sundus  earnings  now  stand  at   .s:t:t(!.(!07. 

ST.  JAMBS'*  PALL  MALL  ELECTRIC  LIOHT  CO.  (LTD.)     The  diroc  f 
recomnieiid  a  b.ilani'.'  .Ii\i.le,i,l  o,i   llie  7  per  cent,   pivferenw  .sham 
the  l.alfvi'ur  eniliii;;   Dee.  :il.    I'.llli.  of  Us.  lid.  per  .vlmiv  and  5s.  «d 
Hhaiv  on'  the   ..rdinarv  -liaTv.s,   niaUine   with  the  interim  dividiind  f\ 
then 1  lola|.livlnliuli..ii  of  ,S|ereenl.  foi  the  veur. 

WESTMINSTER     ELECTRIC       SUPPLY     OORPN.      (LTD.) -The    ddd 
tors  recommend  a  dividend  at  the  rate  of  0  per  wnt.  per  atmum.  loan 
for  the  halfyenr  eniled  Dec   31  last.  makiuK  7  ner  cent,  for  the  yea 
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NOTS  S. 


The  Glasgow  Tramways. 

We  have  become  accustomed  to  look  upon  the  tramway 
undertaking  of  Glasgow  as  the  municipal  ideal  towards  which 
other  similar  undertakings  should  strive  as  far  as  possible. 
This  feeling  of  the  ideal  will  be  still  more  pronounced  in  future 
now  that  the  Glasgow  Corporation  has  succeeded  in  entirely 
freeing  the  undertaking  from  debt.  The  history  of  the  Glas- 
gow tramways  is  noteworthy.  In  1894  the  tramways,  which 
were  then  run  by  private  enterprise,  were  taken  over  by  the 
Corporation,  and  iu  1901  the  system  was  converted  from  horse 
traction  to  electric  traction  on  the  overhead  trolley.  Since 
then. there  have  been  various  extensions,  and  the  capital  ox- 
])enditure  has  risen  to  a  total  of  £3, i" 35, 1.56.  During  these 
years  not  only  has  the  usual  Sinking  Fund  been  accumulated 
but  a  large  fund  has  also  been  set  aside  for  depreciation  and 
renewals.  The  latter  has  now  reached  such  a  figure  that  it 
was  decided  at  the  last  meeting  of  the  Corporation  to  transfer 
such  a  sum  as  would  raise  the  Sinking  Fund  from  £1,560,267. 
lis  tlien  value,  to  the  figure  given  above  for  the  capital  ex- 
pcmliturc. 


Thus  the  whole  capital  debt,  including  iliat  lor  all  exten- 
.sions,  additions  to  and  improvements  of  rolling  stock,  &c.,  has 
been  wiped  out  in  the  remarkably  short  period  of  16  years. 
It  might  be  thought  that  this  achievement  had  been  obtained 
by  a  policy  of  cheese  paring.  This,  however,  is  by  no  means 
the  case.  The  whole  undertaking  is  in  excellent  (-oiidition,  and 
the  tramway  fares  are  stated  to  be  the  lowest  in  the  world. 
In  future  there  will  be  no  capital  charges,  and  this  will  result 
in  an  annual  surplus  of  something  like  £200,000  to  £300,000. 
This  noteworthy  result  is  partly  due  to  the  well  k'nown  fund 
•It  Gla,sgow  which  is  called  the  "  Common  Good."  It  seems 
'"  be  a  sort  of  savings  bank  of  the  C'orporation,  being  the 
iiTipient  of  all  .sorts  of  profits  and  iiropcrtics,  and  dates  back 


to  about  the  end  of  the  12th  century.  The  result  is  that  a 
fimd  of  several  millions  has  been  accumidated,  which  is  always 
available  for  undertakings  which  are  unquestionably  for  the 
common  good,  such  as  city  improvements,  housing,  widening 
of  streets,  <fec.,  and  it  is  by  means  of  this  fund  that  an  invest- 
ment of  £1,000,000  in  the  present  war  Loan  has  been  made 
possible.  It  woidd  be  an  excellent  thing  if  other  cities  would 
start  a  fund  of  this  kind,  instead  of  impoverishing  their  under- 
takings by  aidina;  the  rates. 


Publicity  and  British  Engineering  Interests. 

Recent  developments  in  the  war  have  sliown  very  clearly 
the  value  of  trained  journalistic  .services  in  making  known  to 
neutral  coimtries  the  ideas  by  which  this  country  is  swayed 
and  iu  removing  the  misconceptions  which  the  wider  publicity 
of  our  enemies  tends  to  foster.  It  is  possible  that  enemy 
countries  have  gone  to  the  other  extreme  in  their  efforts  to 
interest  neutrals,  though  most  of  us  feel  that  their  failure  is 
dtie  rather  to  the  inherent  weakriess  of  their  cause  than  to  the 
ingenious  methods  by  which  they  have  endeavoured  to  support 
it.  But  no  case,  however  sound,  can  withstand  completely  a 
campaign  of  misrepresentation  without  counteraction,  and  we 
as  a  country  have  in  the  past  been  remiss  in  assuming  that 
our  good  intentions  are  necessarily  evident  and  that  it  is  in- 
variably ■'  bad  form  "  to  make  any  reference  to  our  achieve- 
ments. In  the  scientific  and  engineering  field,  where  we  are 
dealing  with  matters  outside  the  range  of  view  of  the  general 
public,  this  is  particularly  true.  Germany's  scientific  achieve- 
ments have  undoubtedly  been  great,  and  we  should  be  foolish 
to  minimise  them  or  to  abstain  from  taking  measured  to  remove 
defects  in  our  own  scheme  of  education  or  commercial  organisa- 
tion by  which  we  have  been  handicapped.  But  we  have 
suffereti  also  by  our  indift"erence  to  the  opinibns  of  neighbours 
by  hiding  our  light  under  the  bushel  of  reserve.  A  notable 
instance  is  afi'orded  by  the  conditions  in  Sweden,  which 
country,  contiguous  as  it  is  to  German  territory,  has  been 
literally  flooded  with  German  ideas,  with  the  result  that  the 
intellectual  public  tend  to  have  a  very  poor  opinion  of  the 
literarv  and  scientific  achievements  from  other  sources. 


We  are  led  to  make  these  remarks  by  a  recent  circuUu:  issuer  1 
by  the  Engineering  Standards  Committee  appealing  for  private 
support  in  order  to  undertake  the  translation  and  cheaper  pro- 
duction of  British  Standard  Specifications.  It  is  pointed  out, 
and  truly,  that  the  wide  dissemination  of  this  information  in 
foreign  countries  would  be  of  the  greate.st  value  to  our  future 
trade,  and  that  other  and  more  enterprising  countries  are 
already  taking  steps  to  make  their  corresponding  propiganda 
known.  The  work  of  the  Engineering  Standards  Committee 
is  such  as  we  have  a  right  to  admire  and  of  which  we  may  feel 
justly  proud.  The  work  is  essentially  of  national  value,  and  it 
is  humiliating  to  think  that  the  State  .should  bo  so  indifferent 
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to  its  importance  as  to  grudge  the  relatively  small  amount 
required  to  make  it  widely  known.  We  see,  over  and  over 
again,  the  same  attitude  in  regard  to  the  reports  of  Committees. 
After  long  discussion  and  experiment,  a  Keport  is  issued,  but 
at  this  point  official  interest  ceases.  No  adequate  steps  are 
taken  to  make  its  contents  readUy  accessible  and  ntelljgible, 
and  no  proper  machinery  exists  to  force  it  before  the  attention 
of  the  public  in  this  country — still  less  before  people  on  the 
Continent.  We  can  only  hope  that,  as  has  so  often  happened, 
private  enterprise  wU  step  in  where  the  State  apparently  fears 
to  tread,  and  that  eventually  the  requisite  Government  Grant 
win  be  forthcoming. 


A  Platinum  Substitute.--An  alloy  known  as  rhotanium, 
of  metals  cf  the  platinum  group,  which  is  claimed  to  be  an 
entirely  satisfactory  substitute  for  platinum,  is  said  to  have 
been  produced.  The  price  of  the  new  allc  y  is  the  same  as  that 
of  platinum,  but  its  specific  gravity  is  about  halt  that  of 
platinum. 

Translation  of  Engineering  Standards  Committee's  Speci- 
fications.— The  Institution  of  Electrical  Engineers  has  contri- 
buted £500  for  the  translation  of  the  Engineering  Standards 
Committee's  Specifications  into  foreign  languages  and  for  the 
foreign  committees  which  the  committee  propose  to  set  up  in 
connection  with  tlio  Standardisation  Rules. 

Dock  Extensions  at  Tilbury. — By  the  enlargement  of  the 
main  dock  at  Tilbury  berthage  has  been  provided  for  three 
additional  vessels  each  700  h.  in  length.  For  the  discharge 
of  cargo  the  new  quayage  is  equipped  with  10  electric  cranes, 
eacli  capable  of  lifting  10  tons,  and  two  more  are  under  con- 
struction. Tliis  is  only  part  of  a  much  larger  extension  which 
the  fort  Authority  lias  in  view  after  the  war. 

Magnetic  Indicator  for  Critical  Temperatures.  -The  fact 
that  steel  loses  its  magnetic  properties  on  attaining  the  critical 
temperature  forms  the  basis  on  which  has  been  designed  an 
instrument  which  infallibly  indicates  the  instant  when  a  mass 
of  .steel  has  attained  the  decalescent  or  hardening  point.  The 
instrument,  which  is  made  by  the  Gibb  Instrument  Co.,  Pitts- 
burg, consists  of  a  contact  box  containing  magnet  and  coils, 
mounted  on  o.ne  end  of  a  rod  provided  with  handles  and  heat 
shield.  The  other  end  of  the  rod  carries  a  fluxmeter.  the 
needle  of  which  indicates  the  gradual  approach  of  the  steel  to 
the  non-matrnetic  or  critical  ])oint. 

Canadian  Iron  and  Steel  Production.— According  to 
"Canadian  .Macjiinery,''  of  the  t,jta]  ]ir.icliiction  of  1,298,325 
tons  of  steel  ingots  and  castings  in  the  Dominion  in  1016  about 
39,100  tons  were  made  in  electric  furnaces.  In  1915  only 
55  tons  out  of  a  total  of  910,000  tons  were  made  in  electric 
furnaces.  During  the  year  just  closed  the  production  was 
greater  than  that  of  any  previous  year,  the  second  largest 
l>rofliiction  of  .steel  being  1,015,000  tons  in  1913.  Coiiipiuvd 
with  1915,  the  in(''rease  in  jiroduction  of  pig  iron  in  19l()  was 
about  28  per  cent.,  and  of  steel  ingots  and  ca.stings  a  little  u\i,vr 
than  12  jier  cent. 

Power  Plants  on  Trial.- -American  electric  .supply  under- 
takings ari-  ii|,i,rti'd  to  he  eiiergeticallv  pushing  the  practice 
of  furnisliing  improved  jihuit  tn  trial.  The  clnef  difficulty  is  the 
driiwmg  up  of  an  agreement  ensuring  that  the  custom'er  will 
not  Tpfuw!  an  expensive  plant  after  its  utility  has  been  clearly 
demon Htrated.  H.tc  the  judgment  of  the  engineer  plays  an 
important  jmrt.  Any  plunt  offered  in  this  way  must,  to  his 
certain  kiiowledg..,  }„.  hucI,  as  to  bring  about  improved  efficiency, 
and  in  these  cinuniHtnnc.  h  it  has  lieen  found  I)  v  .some  companies 
that  the  customer  almost  inviiriubly  accepts  the  ])lant  after 
trial,  and  timt,  at  least  in  the  case  of  relatively  inexpensive 
macliinerj',  tlie  stii.ulalion  as  t<i  acceptance  can  be  waived. 

Artificial  Abrasives.  Among  the  qualities  of  an  abrasive 
whi<  li  rank  liigli  fi,r  practical  purjioses  are  uniformity  ol  struc- 
tiiir  and  hanhiesH.     In  this  ivMpe,(  thp  l>,.„t  urtificial  abrasives 


are  superior  to  natural  materials,  such  as  sandstone,  emery  or 
corundum.  In  tlie  electrical  furnace  two  distinct  classes  of 
'  abrasives  are  now  manufactured,  the  aluminous  group  and  the 
carbide  of  silicon  group.  Silicon  carbide,  while  extreme! v 
hard,  is  not  so  taugh  as  the  aluminous  abrasives.  Accordingly, 
the  latter  class  are  best  adapted  for  materials  of  high  tensile 
strength,  while  the  silicon  carbide  group  answers  best  for 
materials  of  relatively  low-tensOe  strength,  such  as  brass, 
bronze,  marble,  leather  or  wood.  Tests  have  also  shown 
that  less  horse-power  is  required  with  an  aluminous  abrasive 
than  with  a  silicon  abrasive  when  grinding  steel  ;  while  in  the 
case  of  cast-iron  the  contrary  holds  good.  During  the  last 
six  years  the  consumption  of  artificial  abrasives  in  the  United 
States  has  steadily  increased,  being  in  1915  nearly  double  what 
it  was  in  1909. 
Electrically    Illuminated    Fireplace.— Efforts  have  often 

been  made  to  simulate  in  the  electrical  grate  the  conditions 
present  in  a  wood  or  coal  fire,  which  by  mental  association  is 
so  closely  identified  with  comfort.  It  seems  hopeless  to 
attempt  to  imitate  dancing  flames,  but  in  the  United  States 
relatively  successful  attempts  to  imitate  glowing  logs  seem  to 
have  been  made.  In  the  latest  de%ice  the  logs  are  made  of  a 
translucent  material  and  asbestos,  reinforced  with  metal,  and 
made  hollov/  for  the  insertion  of  electric  lamps.  The  bark  and 
cut  ends  are  hand  painted  to  give  the  natural  appearance. of 
partially  burned  logs.  Coal  fires  are  imitated  by  the  use  of 
electric  bulbs  concealed  in  a  mixture  of  selected  pieces  of  coal 
and  transparent  lumps  of  glass.  A  "  chemical  smoke  "  is 
also  suggested.  One  factor  which  it  seems  impossible  to 
produce  is  the  progressive  change  in  appearance  of  a  wood  or 
coal  fire  as  the  material  is  used  up.  It  is  to  be  feared  that  a 
fire  in  which  the  conditions  in  this  respect  are  stationary 
would  never  deceive  for  any  length  rf  time,  however  cleverly 
contrived.  On  the  whole,  the  best  plan  wotdd  seem  to  be  to 
reccgnise  frankly  that  an  electrical  heater  is  not  a  wood  or  dial 
fire,  and  should  not  Ix-  expected  to  resemble  one. 

The  British  Glass  Industry.— The  Advisory  Council  of  tin.' 
Department  of  Scientific  and  Indu.strial  Research  have  added 
to  the  list  of  their  technical  committees  a  Standing  Committee 
on  Glass  and  Optical  Instruments.  The  members  of  the 
Committee  are  : — 

Prof.  H.  Jackson  (chainnan),  Mr.  Conrad  Beck,  Prof.  C.  V.  Bovs. 
F.R.S..  Mr.  F.  J.  Cheshire.  Mr.  A.  E.  Conradv,  Mr.  A.  S.  Esslemont,  Sir 
J.  W.  French,  Dr.  R.  T.  Glazebrook.  C.B..  F.R.S.,  Sir  Howard  Grubb. 
F.R.S..  F.R.A.S..  Mr.  E.  B.  Knebel,  F.R.A.S.,  Dr.  T.  R.  Merton,  Prof. 
J.  W.  Nicholson.  D.Sc,  Capt.  Creagh  Osborne.  R.N.,  Mr.  H.  ,J.  Stobait. 
Mr.  J.  Stuart,  Mr.  M.  P.  Swift,  Mr.  Wm.  Tavlor,  Mr.  F.  Twvnian.  Lieut. - 
Col.  A.  C.  Williams  and  Mr.  W.  F.  J.  Wood. 

The  Committee  has  appointed  a  series  of  sub-committees  to  which 
various  special  problems  were  referred.  Among  these  problems  the  nuiri' 
important  are  :  (o)  Raw  material  for  glass  and  glass  making:  (fc)  optical 
I)roperties  of  a  large  range  of  glas.ses  ;  (r)  general  ])hys!cal  and  chemical 
properties  of  glass  and  glassware  for  scientific  and  industrial  puiiJo.-cs  • 
lij)  tr-stiu'.'  Miirl  stalldM^li^ing  of  glassware:  (r.)  worksho],  teclmi()Ue  : 
(/')  X  ii»'  li  -  iMnu.itii  :  l(i)  optical  calculations  and  lens  desigiiinir  ; 
(A)  oii(  !.■  al  iii-l  Ml ni  -  :   I ;)  translation  of  foreign  works  on  optics. 

The  .SUuidui;;  ( 'umiiiil  tee  does  not  propose  to  limit  itself  to  the  above 
subjects,  but  is  prepaivd  to  consider  and  report  upon  the  necessity  foi 
investigation  in  other  directions,  relevant  to  its  tenns  of  reference. 
Manufacturers  who  have  experienced  difficulties  requiring  investigation 
for  their  solution  in  connection  with  the  subject  of  glass  and  optcal 
iiiKtruments,  or  who  desire  to  make  suggestions  for  special  nsearelu  -  on 
these  subjects,  are  invited  to  communicato  in  the  first  instance  with  tlu 
Secretary  of  the  Research  Department,  Great  George-street,  London.  S  W. 


OBITUARY. 


('.  V.  Burton. — The  death  oeenrred  on  the  3rd  inst.  of  Dr.  (  has. 
V.  ISurton  us  the  result  of  an  accident  at  the  Royal  Aircraft  factory. 
Karaborough.  Dr.  Burton,  who  was  born  in  I8(>7,  was  for  a  tinu' 
Kccretarv  of  the  I'hysieal  .Society.  He  was  working  at  l.nrd 
Ucrkck'v'w  private  kilioratory  at  l'\)X<'oudie,  O.xford,  when  the  war 
broke  out,  but  he  resigned  to  inidertake  ex]iorinu'ntal  work  al  llie 
Royal  Aircraft  factory.  .  ^i| 

KiLLun  IN  Action. — 'I'lie  following  are  reported  to  have  died  in 
action  or  of  vvonnds  : 

Sec.-!,ieut.  L.  A.  O'Mearn  ( K,  Liineashirc  Regt.).  wlio  was  killed  on 
Keb.   (1,   was  the  oulv  survivini.'  cliild  of   Major  \\ .   A.  .1.    H'Mi'ara,  lale 
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<usiiioei-iii-chief  of  tin-  Post  Office.  Hrforc  I  lie  war  Mr.  L.  A.  O'Mtara 
was  entered  as  an  enRiiieering  student  at  t'anibridse  llniversity,  but  he 
joined  the  Artist's  Rifles  in  January,  1!)1(>,  when  181  years, and  he  re- 
erived  his  commission  in  August,  1911). 

Lieut.  R.  Cecil  Hopkinson,  R.K.,  son  of  the  late  Dr.  .lolm  Hopkinson. 
dieil  of  wounds  on  Fob.  fl.  Mr.  Hopkinson.  who  was  2.5  years  of  age  at 
tile  time  of  his  death,  was  an  Exhibitioner  of 'I'rinily  ('ollcoe,  Cambridge, 
when-  he  obtained  a  first  class  in  the  Mechanical  Science  Tripos  in  1913. 
I'lilil  the  war  broke  out  he  was  engaged  in  C.  A.  ['arsons  &  Co.'s  works. 


PERSONAL. 


HoNoCES  FOE  W.VE  WoRKEES. — The  Prime  Minister's  list  of  New 
Year's  Honours  has  now  been  issued,,  and  among  those  who  have 
been  lionoured  are  the  following  : — 

Kiii'jIil'S- — H.  E.  Haward.  Controller  of  the  London  County  Comicil : 
F.  L.  Raven.  Chief  Mechanical  Engineer  of  North-Eastem  Railway 
since  1910,  and  Superintendent  of  Royal  Arsenal  Factories,  Woolwich, 
since  1915 :  W.  Lorimer,  chairman  of  the  North  British  Locomotive  Co. 
and  the  Steel  Company  of  Scotland  :  Aid.  Geo.  A.  Touche,  M.  P.,  chair- 
man of  the  Cordoba  Light,  Power  &  Traction  Co.  and  the  United  Electric' 
Tramways  of  Montevideo,  and  a  director  of  the  Anglo-Argentine  Trani- 
wavs  Co. 

k.r.B.s.— Sir  Frederick  Wm.  Black.  C.B.,  Director-General  of  Mmii- 
tions  Sujiply  (Director  of  Contracts,  Admiralty) ;  Sir  Herbert  A.  Walkei-, 
acting  chaimian  of  the  Railway  Executive  Committee. 

C.B.s. — Lieut. -Col.  Alfred  Ernest  Le  Rossignol,  London  Electrical 
Engineers;  Sir  Henry  Fountain,  C.M.G.,  Assistant  Secretar\*,  Com- 
mercial Dei  t.  of  tl'c  Board  of  Trade  ;  Philip  Hanson.  Din  ctor  of  Con- 
tracts, Ministiy  of  Mmiitions. 

The  President  of  the  new  Air  Board  is  Lord  Cowdray  ;  tlie  Director 
General  of  Military  Aeronautics  is  Lieut. -Gen.  Sir  David  Henderson  ; 
the  Controller  of  Aeronautical  Supplies,  Mr.  Wm.  Weir  ;  the  Con- 
troller of  Petrol  Engines,  ilr.  Percy  Martin  ;  and  the  secretary  is  Sir 
Paul  Harvey. 

The  Marquis  of  Crewe  lias  been  appointed  a  member  of  th"  Privy 
Council  Committee  for  the  organisation  and  development  of  seien- 
titie  and  industrial  research. 

The  Council  of  the  Liverpool  Universitj-  have  conferred  the  title 
of  "Associate  Professor"  on  Mr.  J.  Wemyss  Anderson,  M.Eng. , 
M.In.st.C.E.,  M.I.Mech.E.,  Lecturer  in  Engineering  Design  and 
Drawing  and  in  Refrigeration,  and  Dean  of  the  Faculty  of  En- 
gineering. 


APPOINTMENTS  VACANT  AND  FILLED. 


A  charge  engineer  is  wanted  by  Ilford  Urban  District  Council  for 
their  electricity  works.  Salary  £120,  increasing  by  annual  incre- 
ments of  £10  to  £150  per  aiuiuni.  Applications  to  the  engineer  and 
manager,  Mr.  Arthur  H.  Shaw,  by  Feb.  19.     See  an  advertisement. 

An  advertiser  requires  a  first-class  electrical  engineer,  with  ex- 
jierience  in  laying  out  oil  works  and  plant. 

A  capable  draughtsman,  accustomed  to  switchgear  design,  is 
required.     See  an  advertisement. 

A  temporary  engineer-electrician  is  required  for  the  Devon  County 
Asylum,  Exminster.     Applications  to  the  Clerk  at  the  Asylum. 

Several  station  engineers  are  requii'ed  for  Northern  Command 
power  stations  in  Lincolnshire  district.  Wages  £2.  10s.  to  £3  per 
week.  Applications  to  the  District  Electrical  Engineer,  Southern 
District,  Somerville  House,  West  Forest-road,  Nottingham. 


Leeds  Corporation  are  recommended  to  confirm  tlie  following 
appointments  : — Mr.  Ernest  Porter  to  be  superintendent  of  the  new 
electricity  generating  station,  at  £280  per  annum  ;  Mr.  H.  Topham, 
engineer-in-charge,  salarv  £140;    Mr.  C.  H.  King,  works  foreman, 

.silary  £182. 


INSTITUTIONS  AND  SOCIETIES. 


Association   of  Mining  Electrical  Engineers   (West  of  Scotland 

Eranch).--\t  ;i  nueting  of  the  above  association  uii  .Ian.  21,  a 
demonstration  willi  mining  signals  and  bell;;  to  comply  with  the 
Home  Office  Regulations  was  opened  by  Mr.  H.  A.  M'Ciabbe,  con- 
vener of  the  Bell  Signalling  Committee.  Mr.  J.  B.  Thomson,  the 
branch  president,  was  hi  the  chair.  Various  systems  of  sparkless 
.signalling  for  underground  use  were  shown.  In  the  course  of  the 
pn.eeedingsashi.rt  I'apei'  was  read  by  Mr.  Alex.  M'Phail  on  "  Modern 
Switch  ;nul.  Fuse  (.'ear." 


Faraday  Society.  .\  General  Discussion  on  "  The  'J'raining  and 
W'ork  of  t  be  (  hemical  Engineer  "  will  be  held  by  the  Faraday  Society 
on  Tuesday,  Macrh  G,  1917,  at  8  p.m.,  in  the  'rooms  of  the  Chemical 
Society,  Burlington  Hou.se,  W.  Sir  Robert  Hadfield,  F.R.S.,  Presi- 
dent of  the  Society,  will  preside  over  the  Discussion,  which  will  be 
opened  by  Sir  tk-orgc  Beilby,  F.R.S.  Papers  will  be  read  on  "  The 
Training  of  the  Cliemical  Student  for  Work  in  the  Factory"  by 
Prof.  F.  G.  Donnan,  F.R.S.  ;  on  "The  Training  of  the  Works 
Chemist  in  Physics  "  by  Mr.  Charles  R.  Darling  ;  and  a  Paper  en- 
titled "  A  Plea  for  the  Forgotten  Factor  in  Chemical  Training  "  by 
Mr.  W.  R.  Cooiier,  M.A.,  B.Sc. 

The  following  have  signified  theii-  intention  of  contributing  to  the 
Discussion  : — Mr.  G.  S.  Albright,  Dr.  E.  F.  Armstrong,  Dr.  Charles 
Carpenter,  Dr.  Dugald  Clerk,  F.R.S.,  Prof.  E.  G.  Coker,  F.R.S., 
Mr.  S.  Z.  de  Ferranti,  Mr.  A.  P.  M.  Fleming,  Mr.  E.  Hatschek,  Prof. 
G.  C;.' Henderson,  Prof.  A.  K.  Huntington,  Mr.  H.  A.  Kent,  Mr.  W. 
McNab,  Dr.  R.  Messel,  F.R.S.,  Sir  Gerard  Muntz,  Bart.,  Dr.  F.  M. 
Perkin,  Mr.  K.  B.  Quinan,  Mr.  W.  Gathorne  Young,  and  others. 


ARRANGEMENTS  FOR  THE  WEEK. 


FRIDAY,  Feb.'ieth  (to-day). 

Ix.STITUTION    OF   MeCH.-VNIC.W,   ENGINEERS. 

fi  p.m.     At  the  Institution  of  Civil  Engineers,  Great  George-street, 
S.W.     Annual     General     Meeting.     Paper     on     "Alternating 
Stress  Ex^)e^iments,"  by  Dr.  W.  Mason. 
Scottish  Locm,  Section.  Institttiox  of  Elec'tkical  Engineers. 
7.30 p.m.     At  207,  Bath-street,  Glasgow.     Kelvin  Lecture,  "Some 
Aspects  of  Lord  Kelvin's  Life  and  Work,"  by  Dr.  A.  Russell. 
SATUBDAY,  Feb.  ITtU. 

AsSdClATION  OF  JIlNISG  EleOTRIC.AT.  ENGINEERS,  MIDLAND  BRANCH. 

3.:',0p.m.  At  the  Midland  Hotel,  Mansfield.  Paper  on  "The 
Steam  Turbine  and  Its  Indu-itrial  Application."  by  Mr.  P.  J. 
Plevin. 

-■VSSOCIATION    OF    MlNIXK    ELECTRICAL    ENGINEERS. 

J.  10  p.m.     At  the   Royal  Technical  College,   Glasgow.      Paper  on 
"  Electrical  ("onvcters,"  by  Mr.  C.  S.  Buyers 
TUESDAY,  Feb.  20tll. 

Illuminating  Excjineebing  Society. 
■j  p.m.     At  the  Royal  Society  of  Arts,  John-street,  Adelphi,  W.C 
Paper  on  "  The  Effect  o\i  the  Eye  of  Varying  Degrees  of  Bright- 
ness and  CLutrast,"  by  Dr.  J.  Kerr. 
En(!Ineers"  Club. 
7.30 p.m.     At    the    Engineers'    Club,    Albert-square,    Manchester. 
•^The   Engineers'   Club,   What  it  is  and  What  it  Might  be," 
opened  by  Mr.  Edmund  L.  Hill. 
WEDNESDAY.  Feb.  2l3t. 

BiF.jiiNGHAM  Local  Section,  Institution  of  Electrical  Engineers. 
7  p.m.     At    the    University,    Edmund-street,    Binningham.     Dis- 
cussion on  "  Fuel  Economy." 
Yorkshire  Local  Section,  Institution  op  Electrical  Engineers. 
7  p.m.     At  the  Philosophical  Hall,  Leeds.     Paper  on  "  Some  Points 
ill    Connection    with   Engineering   Specifications,"    by   Mr.    .1. 
Shepherd. 
THURSDAY,  Feb.  22nd. 

Greenock  ELECTRic.-iL  Society. 
7.46  p.m.     At  Masonic  Rooms,  22,  West  Stew.ait-street.  Greenock. 
Paper  on    ■  Electricity  Supply  Costs,"  by  Mr.  F.  H.  Wliysall. 
FRIDAY,  Feb.  23rd. 

Physical  Society. 
5 p.m.     At  the  Imperial  College  of  Science,  Imjwrial  Listitute-road, 
S.  Kensington,  S.W.     General  Meeting. 
NoRTH-E.vsT  Coast   Institition  of   Engineers   and   Shipbuilders. 
7.30  p.m.     At  Bolbec  Hnll.  Newcastle-on-Tyne.     General  Meeting. 


I8t  LONDON  ENGINEER  yOLUNTEBRS. 

Officer  Commanding:   Lieut.-Col.  C.   B.   Clay.   V.D. 
Orders  for  the  Week  : — 
Officerforthe  Week. — Platoon  Commander  J.  O.  Chfade. 
NextforDuty. — Platoon  Commander  A.  Gerard. 
Appointment. — £09  Sapper  S.   Foster  to  be  sec.   cdr..  No.    1   companv 

(dated  Feb.  8.  1917). 
Monday,  Fob.   19th. — Teclmical  for  Platoon  No.  9  at  Regency -street. 

Squad  and  Platoon  Drill,  Platoon  No.   10.     Signalling  Class      Re- 
cruits'Drill.  C..30  to  8. 
Wednesday,     Feb.     21st. — Instructional    Class,     ti.  l.'i.      Platoon     Drill, 

Platoon  No.  I. 
Thursday,  Feb.  22nd. — Platoon  Drill.  Platoon  No.  7.     Ambulance  Class 

by  M.O.,  6.30. 
Friday,    F3b.    23rd. — Technical  for   Platoon   No.    10,    Regency -street. 

S(|uad  and  Platoon  Drill,  No.  9.     Signalling  Class.     Recruits'  Drill. 

6.2.5  to  8.2.5. 
Saturday,  Feb.  ?-tth. — ^N.C.O.'s  Class,  2.30,  under  Company  Coiiimandi  r 

Fleming, 
Entrenching.— Suspended  until  further  orders. 
Muske'try. — For  all  Companies,  see  Notice  at  HeadqiiartiiN. 
Not  I-;.— Unless  otherwise  indicated,  all  Drills.   &c.,   v.il!  Icil-c   plaice   at 

HeadqunrteiN. 
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FLYWHEEL   LOAD  EQUALISERS. 


These  machiiiei;  are  largely  used  foi  electric  winderi:  and  rolling 
mills.  They  have  also  been  used  for  coal  hoists  and  for  coal  and  ore- 
handling  plants. 

Definition. — A  flywheel  load  equaliser  may  be  defined  as  one  or 
more  electrical  machines  coupled  to  a  flywheel,  and  arranged  in  such  a 
way  as  to  flatten  out  automatically  the  load  curve  of  any  number  of 
motoni  connected,  either  directly  cr  indirectly,  to  the  mains,  so  as  to 
ensure  that  these  motors  impose  a  practically  constant,  and  regulable, 
demand  on  the  power  station  which  supplies  them- 

This  definition  has  been  framed  to  cover  :  (a)  The  systems  m  vvn.^ii 
the  flywheel  equalises  only  for  the  particular  load  supplied  by  its  o^Mi 
generator,  and  not  for  loads  on  other  parts  of  the  network  ;  and  (h)  the 
systems  in  which  energy  is  drawn  from,  or  returned  to,  the  mains  by 
the  equaliser  during  times  when  the  demand  is  respectively  less  or 
greater  than  the  average  demand. 

The  difference  between  these  two  methods  of  load  equalisation  is  an 
important  one.  Although  oi  the  flywheel  load-equalisers  in  existence 
probably  90  per  cent,  or  mare  belong  to  group  (a),  the  other  group 
nevertheless  covers  a  much  wider  field,  and  it  is  not  due  to  any  defect 
in  the  systems  com  mgimder  this  group  that  they  have  found  but  few 
applicatioi;s  in  practice.  For  a  certain  class  of  lifting  machinery,  as 
yet  untouched  by  the  electric  crane  maker,  the  systems  ot  load  equalisa- 
tion in'group  (h)  will,  in  all  likeljhood,  come  into  greater'prciuinencc. 

Principle  of  the  Flywheel  Load  Equaliser. — A  typical  load  diagram  in 
depicted  in  Fig.  1,  and  the  area  of  the  diagram  represents  horse- 
power-seconds.    It  is  assumed  tliat  the  cycle  is  of  short  duration,  and 


Determination  of  Weight  of  Flywheel. — It  will  now  be  shown  how  to 
determine  the  weight  of  wheel  required  for  balancing  the  load. 

Let  Fj  and  V^  be  the  upper  and  lower  limits  of  speed,  in  feet  per 
second,  of  a  po:nt  at  the  end  of  the  ladius  of  gyration,  then  when  the 
speed  of  the  wheel  is  reduced  from  Fi  to  V,,  the  change  of  kinetic 
encrg\' 

MK.E.)=W{V^^-V^'')-^2git.-\h (i, 

In  one  of  the  most  widely  used  equalisers  it  is  customary  to  allow  a 
■speed  reduction  of  15  per  cent.  Therefore,  by  substituting  0-8.5 1'l  for 
V.^  in  equation  (1 ),  we  find  that 

\(A'.£'.)=0-00435irr,=  ft.-lb (2) 

Although  cast-steel  wheels  have  been  nm  at  peripheral  speeds  of 
20,000  ft.  to  22,000  ft.  per  m  nute,  we  shall  here  assume  a  speed  of 
18,000  ft.  per  minute,  or  300  ft.  per  second,  as  representing  average 
conditfons  for  such  wheels.     The  radius  of  gjTation  of  a  cast-steel 


I'm:.   1.— L<ho  (iKVi;. 


2. — f'l-KVEs  FOR  Obtaining  the  Weight 
Bai..\n'cino  Svstkm. 


Kl.YWHEEt,  FOE    A 


that  it  i»  repeated  indefinitely.  Local  conditions  make  it  necessaiy 
that  the  demand  on  the  generating  station  should  be  constant.  In 
Fig.  1  the  height  OA  is  such  that  the  area  OABC  i^  equ.il  to  the  area 
of  the  lo;ul  diagram  ;  (JA  i::  thai  the  average  power,  and  means  have 
to  tx-  provided  for  limiting  th(^  demand  to  this  average.  Beginning  at 
(),  for  I,  seconds  the  demand  is  Ic^s  than  the  average  ;  from  the  time 
/,  to  the  time  /j  the  demand  is  greater  than  the  average,  and  from  I.,  to 
the  nul  of  the  cycle  the  fleniantl  is  again  less  than  the  average.  Fioin 
IhiH  it  ap|)car)  that  coinewlKMC  betweep  the  load  and  the  generating 
Ktation  iiiiiHt  be  interpoawl  a  machine  which,  during  times  when  the 
«l«-maiil  in  leriri  than  Ihe  aveiage,  automatically  rttorcji  energy,  and 
which,  (luring  timcH  when  llie  denmnd  i«  greater  than  the  average, 
/iii!om>iliciilly  gives  out  energj'.  In  the  exajnple  shown  in  I''ig.  1 
thi-  niergy  to  be  givi-n  out  i  i  reprcwutxl  by  (he  shivled  area,  and  flii ; 
arr-a,  f,f  coiirii',  rejinMcnts  Ih"-  energy  stored.  Assuming  for  the 
m<iiwu<  Unit  iiiiimv  arc  available  lor  automatically  altering  the  speed 
of  li  (lywiirel  ox  tin-  d"'Miiin<l  varies,  and  that  arrangements  are  at  hand 
for  the  )»ro[>iT  conversion  of  the  energy,  it  will  be  seen  that  Huc.h  a 
whe<'l.  of  it.  elf,  i;i  nnnir-icnt  for  Hinoothing-out  the  ]K'akK  and  for 
crrnlinK  a  eon^ilnnl  deiMund  on  tin-  supply. 

.S^iin-  till!  (iHTgy  iitor.il  in  ii  flywheoj  vnuiv  lui  the  iiquare  of  the 
HjMi-d.  il  followH  thai  if  ihc  :i|M-ed  !«•  rediierd,  iiay,  20  por  cent.,  the 
<-n<T(0'  Hlori.  will  Ih-  ndnicd  byl(H)[1»  (I  0-2)';  H6  jht  cent. 
Thill,  if  ill  a  wIm'cI  niiiiiiiiK  at  normal  Hpecd  the  eni-rgy  stored  is,  nay, 
27  .•  10' ft. -lb.,  tli'ii  for  a  20  |mt  cent,  reduction  of  H|HH'd  the  energy 
givwi  out  iH  o:m  -27  |(»"  1)'7  IO"fl.-lb.,  and  if  siii^h  eliang<'  of 
Mpeed  l>o  I'lTeeled  in  10  H'r-onrlii,  energy  iu  given  out  at-  tlie  rate  of 
((■(»7/  lOMt-lb.  fKT  Heeoiid,  which  rorrenpfjudH  to  1,708  1 1. 1'.  A 
.Viitvolt  dyiinino  drivni  by  the  «ii<i-|  would  yield  a  ciirrent  o?  2.'100 
ainp''nii. 


wheel   is  ai)])roximately  0-78  times  the  radiu.;  of  the  wheel,  ln-nie 
i'j^O-78  X  300=234  ft.  per  second,  and  from  equation  (2) 
:i(^.i?.)=0-0043,5II'x23-l' 
--23811' ft. -lb., 

which  is  a  convenient  expression  to  remember. 

By  equating  this  and  the  foot-pomid  equivalent  of  the  peak  to  be 
compensated,  namely,  tlu^  shaded  area  in  l''i{;.  1,  the  weight  of  the 
wheel  can  be  obtained. 

E.mmple. — It  is  requiiwl  to  determine  the  weight  of  a  ll> wheel  for 
compensating  a  peak  of  25,000  n.i-.-;.eeond;.  linving  g'.vini  that  the 
radius  of  gyration  of  the  wheel  i:;  4  ft..,iiid  that  the  maximum  and 
minimum  speeds  of  the  wlieel  are  (iOO  and  480  revs,  per  min.  rc'.|ie(- 
tively. 

Till'  maximum  speed  I',  at  the  radius  of  gyration  -  27r  X  4  ■  tUKi  f  ti(^ 

251-3  ft.  per  second,  and  the  mTiimum  speed  F-j,  also  at  the  radius 
of  gyrat-on  =F,  480  :  COO  0-8F,.  which  corresponds  to  a  speed 
reduction  of  20  por  cent.  A  peak  of  25,000  ii.e.-sr(M)nds  is  equal  to 
2.5.000  -,  5.')0=-  13-75  X  10"  ft.-lb. 

In'ierting  W^oai:-  vulue-i  into  eepiation  (1)  we  got    - 

W     13-75  -  IO''-;2x;i2-2-^25l-3»(l''-0-8^), 
3!»,(K)0|b. 

(!r.i,,hir.d  Method  of  Iklnmining  Weiylil  <f  Flywheil.  (MIhe 
several  graphical  methods  wlii(-li  have  been  given  for  finding  the 
weight  of  llywheel.  oik-  of  tlie  most  convenient  i.s  by  means  of  a  chart 
described  by  Meiinr.i.  I).  H.  Uuslimore  and  K-  A.  I'aiily.*  This  chart 
is  given  hi' Fig.  2.     Having  decided  upon  the  radius  of  gyiiition  in 

♦  •' Transact ioiiH,"  Am.lnHt.K.I5.,  Vol.  XXIX.,  p.  2-f!l,  liUU. 
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feit,  aiid  tlie  spood  iu  revs,  per  min.,  the  weight  of  a  wheel  required  to 
deliver  aiiy  uimilier  of  horse-power  seconds  from  0  to  100,000  with 
any  ehange  of  tiieed  from  10  to  70  per  cent,  may  be  obtained  by  the 
use  of  tliis  diagnun.  To  find  the  weight  of  a  wheel,  begin  with  the 
curve  in  the  upper  left-hand  comer  of  tlie  diagiam,  and  follow  the  line 
corre;:.ponding  to  the  per  cent,  drop  in  xpecd  until  it  intersects  the 
curve  aud  then  vertically  downward;  until  it  intersects  the  line  corre- 
sponding to  the  radius  of  gyration  of  the  wheel,  and  so  on  as  indicated 
by  the  dotted  I'ne,  which  assumes  a  wheel  having  a  radius  of  gyration 
of  4  ft.,  naming  at  COO  revs,  per  minute  and  delivering  25,000  ir.r.- 
sei  onds  with  a  20  per  cent,  drop  in  speed.  The  effective  weight  of  the 
wheel  is  apiJro.xJmately  39,000  lb. 

A  discussion  on  the  many  problems  connected  with  the  flywheel 
load  equaliser  falla  outside  the  scope  of  the  present  work.  Those  in 
search  of  information  on  the  mechanics  of  the  equaliser  wHl  find 
that  the  literature  on  the  subject  is  extensive.  Of  particular 
interest  h  an  article  by  Mr.  E.  H.  Collingliam,*  in  which  the  con- 
stants of  an  equaliser  for  an  electric  winder  are  determined.  It 
should  be  mentioned,  however,  that  the  speed  reduction  allowed  by 
Mr.  CoUingham  is  much  smaller  than  that  which  is  usually  allowed, 
with  the  result  that  the  flywheel  is  heavier  than  would  be  the  case  with 
a  larger  speed  reduction.  But  this  does  not  detract  from  the  value  of 
the  article. 

We  fhall  here  briefly  describe  three  systenLS  thatThave  been  de- 
vised. Before  doing  so,  however,  it  is  necessary  to  refer  to  the  wind- 
age losses  of  flywheels,  and  to  mechanical  details  connected  withthe 
equipment. 

Windage  Losses  of  Flywheeh. — Dr.  L.  Becker  -f  gave  a  formula 
which  was  deduced  from  experimental  data  furnished  by  the  Siemens - 
Schuckert-Werke.  ,  In  British  units  the  formula  is  : —  ; 

Horse-power  loss=4-70x  10-8 xF2-5xI»-(l+0-465i?^),       .     .     (^, 

in  which  V  is  the  peripheral  spe«d  in  feet  per  second,  D  is  the  diameter 
of  the  wheel  in  feet,  and  B  is  the  width  of  the  rim  in  feet. 

Particulars  of  the  six  wheels  examined  by  Dr  Becker,  together  witii 
the  observed  losses  and  the  losses  computed  from  equation  (1)  are 
given  below : — 


Diamoter. 
ill. 

Width. 

in. 

Speed. 
R.P.M. 

1  Peripheral 

speed. 

ft.  per  fee. 

Observed 
loss. 
H.P. 

Calculated 
los.«. 
H.P. 

7.8-7 

3-94 

1,000 

344 

4-7 

4-6 

141-7 

16-9 

500 

308 

19-9 

21-2 

102-4 

1       14-2 

600 

268 

6-6 

6-6 

17.3-2 

29-5 

375 

283 

50-4 

50-4 

lOti-3 

18-9 

600 

278 

9-9 

10-2 

!.57-.-> 

31-5 

350 

240 

30-7 

30-4 

In  an  article  entitled  "  Formulae  for  the  Windage  of  FlyTvheela," 
Ml-.  E.  Buckingham  {  points  out  that  serious  objection  may  be  made 
to  the  form  cf  equation  (1),  since  it  does  not  satisfy  the  fundamental 
condition  of  having  all  its  terms  of  the  same  dimensions,  and  he  pro- 
posed alternative  expressions. 

Windage  losses  of  as  much  as  74  h.p.  have  been  observed,  and  in 
ortler  to  minimise  the  \o:s  the  wheels  should  be  highly  polished,  and 
enclosed  in  cast-iron  or  sheet  steel  casts.  In  some  of  the  early  in-ital- 
lations  it  was  customary  to  rvm  the  wheels  in  vacuum,  but,  apart  from 
the  cost  of  the  air-tight  casing,  in  many  casts  it  was  fomid  that  the 
nxaintenance  of  the  vacuum  necessitated  an  cxpentliture  of  energj^ 
which  was  greater  than  the  windage  loss  of  the  open  wheel. 

Mechanical  Details. — At  one  time  it  was  thought  that  trouble 
would  be  experienced  with  the  bearings  owing  to  the  heavy  loads 
and  high  peripheral  speeds,  but  the  doubt  was  quickly  dispelled. 
It  is  u.sual  to  allow  a  specific  pressure  of  about  75  lb.  per  square  inch  of 
projectetl  area  of  bearing  surface  for  bush-type  bearings  lined  with 
white  metal.  The  beirings  are  generally  about  2  J  diameters  in  Ungth, 
and  to  avoid  undue  strains  they  are  of  the  self-aligning  type. 

Lubrication  iii  effected  by  oil  rings  and  by  oil  under  pressmc  from 
motor-driven  pumps  (in  duplicate),  or  from  au  elevated  tank  into 
which  the  oil  is  pumped.  Many  installations  are  provided  with  water- 
cooling  arnmgements  for  each  of  the  main  bearings.  Pressure  lubrica- 
tion is  very  useful  for  starting  purposes.  When  the  wheel  comes  to 
rest  the  oil  film  is  squeezed  out  of  the  bearings,  aiul  unless  this  fihn 
can  bo  established  again  before  starting  a  heavy  torque  is  required 
to  move  the  set  from  rest..  It  has  been  found  that  the  oil  pump  (luiekly 
re-est;il)lishcs  the  film. 

Ill  Older  to  facilitate  the  starting  of  a  flywheel  set,  a  pneumatically 
or  elcctriiallj'  ojiciatcd  barring-gear  may  be  used.     This  is  arranged  in 

•  ■'  Engineoring,"  June  18,  1909,  p.  807. 

t  "  Eloktr.  Kraftbotr.  u.  Uahnon,"  Vol.  V.,  p.  485,  Sept.  4,' 1907. 
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such  a  way  that  it  is  put  out  of  action  automatically  when  the  set 
reaches  a  speed  of  about  three  r(!vs.  per  min. 

Since  the  whole  of  the  energy  stored  in  the  wheel  has  to  be  dissi- 
pated before  the  set  can  be  brought  to  rest,  it  is  usual  to  fit  braking 
appliances  for  effecting  a  quick  stop.  Experiments  show  the  retarda- 
tion due  to  frictional  resistance  to  be  such  that  the  energy  stored  at 
560  revs,  per  m-n.  will  rotate  a  40-ton  wheel  for  about  three  hours 
after  the  current  has  been  interrupted.  One  method  of  braking  is  to 
excite,  with  continuous-current,  one  phase  of  the  driving  motor. 
Other  less  common  methods  are  by  means  of  eddy  currents  in  the  rim 
of  the  flywheel  or  by  water-cooled  mechanical  brakes. 

FlywlieelGenemlcr  [Set.— This  machine  is  the  simplest  flyw-heel 
equaliser  in  existence.  It  floats  on  the  line  and  furnishes  the  energy 
for  the  peak  loads,  there  being  no  transformation  of  the  normal  energy 
absorbed  by  the  hoist  motoK. 

A  good  example  of  a  flywheel  generator  set  is  that  constructed  by 
the  Allis-Chalmers  Co.,  of  Michigan,  and  the  following  particulars 
have  been  taken  from  a  Paper  by  Messrs.  W.  N.  Hotter  and  L.  L. 
Tatum.* 

The  load  to  be  handled  consists  of  three  ore-bridges  having  a  com- 
bined capacity  of  10,000  tons  of  ore  in  10  hours.  Each  ore-bridge  is 
equipped  with  motors  aggregating  1,365  H.P.,  and  power  is  obtained 
from  the  feeders  of  a  550- volt  trolley  system  some  1,100  ft.  from  the 
generating  station.  The  maximum  peak  load  is  1,600  amperes  (or 
2,000  amperes  when  handling  wet  ore),  and  the  arrangements  are  such 
that  with  the  maximum  current,  the  line  current  does  not  exceed  600 
amperes.  A  rip\heel  set  of  capacity  sufficient  to  deliver  1,400  am- 
peres at  550  volts  for  15  seconds  is  installed. 

The  set  con  lists  of  a  compoimd-wound  interpole' machine  of  200  kw. 
550-volt  600  revs,  per  min.  rating  at  normal  capacity,  with  an  over- 
load capacity  of  850  kw.  for  15  seconds  with  a  drop  in  speed  of  22  per 
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cfut.,  and  a  .>olid  cast-steel  disc  flywheel  9  ft.  diameter  and  15J  in. 
wide.  The  armature  and  rotating  parts  weigh  47,275  lb.,  which  at 
600  revs,  per  mn.  represents  25-7-millioa  ft.  lb.  of  energy  stored. 
At  470  revs,  per  min.  the  energv-  stored  equals  16-million  ft.  lb.,  or 
with  a  22  per  cent,  drop  in  speed,  there  is  delivered  9-7-million  ft-  lb.  of 
energy.  If  thi:j  change  of  speed  takes  place  in  15  ceconds  the  energy 
delivered  is  875  kw.,  or  1,600  amperes  at  550  volts,  or  more  than  the 
maximum  peak  required. 

From  the  schematic  diagram  of  the  main  electrical  connections. 
Fig.  3,  it  will  be  seen  that  the  series-winding  is  coimected  on  the  load- 
side  of  the  circuit  between  the  crane  and  the  equaliser.  This  allows 
of  operation  as  a  shunt  motor  when  the  fljTvheel  is  taking  energy  from 
the  feeder,  but  when  delivering  energj-  to  the  cranes  the  machine  acts 
as  a  compound-wound  generator.  Since  the  cranes  take  the  average 
current  tlirect  froni  the  feeder,  which  would  at  all  times  partially 
energise  the  series  winding,  a  magnet-switch, S, is  provided  to  short- 
circuit  the  winding.  A  current-relay,  CR,  controls  the  magnet-switch 
ope;iing  the  short-circuit  around  the  series  w-inding  at  a  crane  current 
of  400  amperes.  At  400  amperes  the  series-winding  is  suddenly  ener- 
gised, and  the  counter-E.M.F.  of  the  machine  is  thereby  raised  enough 
to  cause  the  machine  to  deliver  energj-  to  the  circuit,  instead  of  absorb- 
ing energy  from  the  circuit.  To  make  the  machine  take  the  desiretl 
proportion  of  the  total  load  the  .series  winding  is  so  adjusted  that  the 
delivcR'd  energy  is  approximately  jiroportional  to  the  current  in  the 
series  coil.  When  the  demand  drops  to  about  300  amperes  the  series 
coil  is  again  short-circuited,  thus  causing  the  voltage  to  tieerease  so 
that  the  flywheel  agjiin  absorbs  energy. 

The  shunt-field  connection  scheme  is  also  shown  in  Fig.  3.  On 
account  of  the  approximately  constant  line  voltage  and  of  the  variable 
speed,  it  is  nectr.sary  to  adjust  automatically  the  shunt  field  strength 

*  "Transactions   '  Aiu.Tnst.E.E..  Vol.  XXX.,  Part  I.,  p.  729.  1911. 
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to  suit  the  momentary-  values  of  the  speed.  If  the  tield  be  too  weak- 
the  motor  ciurent  or  rate  of  absorbing  energy  would  be  too  liigh. 
while  if  generating,  the  Toltage  would  be  too  low  to  allow  the  machiiic 
to  take  its  ijroi.er  proportion  of  the  total.  In  either  case  heavier 
loads  would  be  thrown  on  the  feeder.  To  correct  for  this,  current 
relays  B^,  R.^,  S3,  &c.  (Fig.  3),  are  connected  in  the  feeder,  and  are  so 
arranged  as  to  commutate  resiistance  in.  series  with  the  shunt-field. 
These  relays  are  set  to  operate  with  different  currents,  from  -100  to  600 
amperes.  "Below  the  average  load,  namely,  400  amperes,  all  the 
relays  are  open,  thus  giving  the  weakest  field,  and  tending  to  give 
maiimiun  speed  to  the  flj-»vheel.  Above  400  amperes  (feeder  ciurent ) 
certain  of  the  relays  close",  thereby  strengthening  the  field  and  reducing 
the  motor  current  or  increasing  the  generated  current,  depending  on 
whether  the  series  coil  is  in  action  or  not.     Under  a  sustained  peak. 
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of  the  motor-generator  set  is  controlled  by  meani  of  an  automatic  slip 
regulator,  SB,  operated  by  the  line  current. 

When  the  load  on  the  induction  motor  exceeds  the  mean  value  for 
which  the  slip  regulator  has  been  adjasted,  resistance  is  automatically 
introduced  into  the  rotor  circuit  of  the  induction  ntotor,  so  as  to  cause 
;i  reduction  of  speed,  thus  enabling  the  flj'wheel  to  give  out  some  of  the 
energy  stored  in  it,  and  thereby  assisting  the  motor  31  to  drive  the 
generator  D.  The  speed  is  automatical  Ij-  reduced  so  as  to  maintain 
constant  input  to  the  three-phase  motor  imtil  the  flywheel  has  given 
out  all  the  energy  required  in  excess  of  the  mean  value.  When  the  load 
falls  below  this  mean  value  the  regulator  cuts  out  the  resistance  in 
the  rotor  circuit  causing  the  set  to  increase  in  speed,  thus  storing  energy 
in  the  fl_\-wheel,  and  keeping  the  demand  on  the  line  constant. 
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the  flJ^vheel  slows  do\iii  gradually,  and  the  field  is  strengthened 
gradually  until,  with  the  w  heel  at  its  lowest  speed  and  maximum  field 
strength,  the  feetler  is  sui)))hTng  600  amperes.  The  function  of  the 
shunt  field  regulation  is,  therefore,  to  maintain  the  voltage  of  the  fiy- 
wheel  maehine  approximately  equal  to  the  feeder  voltage  under  all 
conditions  of  speed,  while  the  auxilinrj-  series  field  and  its  short-cir- 
cuiting .switch  change  the  characteristics  of  the  machine  from  those  of 
a  motor  to  these  of  a  generator.  The  excellent  performance  of  this 
set  is  apparent  from  the  load-current  and  line-current  ciu-ves  shown 
in  Fig.  4. 


From  the  foregoing  it  will  be  seen  that  the  wholejof  the  power^Uied 
by  the  winder  is  transformed,  whereas  in  the  flywheel-generator  set 
the  equaliser  only  furnishes  energy  for  the  jjeak  loads.  On  the  other 
hand,  with  the  motor-generator  set,  when  there  is  only  one  motor,  the 
control  arrangements  are  of  a  simple  character,  and  there  are  no 
rheostatic  losses  at  starting.  The  use  of  resistance  in  the  rotor  circuit 
of  the  induction  motor  introduces  a  certain  loss  which  will  average 
half  the  slip  between  maximmn  and  minimum  speeds,  but,  as  a  rule, 
this  loss  is  small  in  comparison  with  the  output  of  the  pUnt. 

The  large  fluctuation  which  takes  place  on  the  winder  motor,  and 
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•  Moturdriiirnlor  /■'li/irlirri  Sri,-  Ah  nrranged  for  use  with  ulteniatinn 
iMirrnilH  tin-  i-i|iiuli:.ir  lukrw  the  form  (le]iicle(l  in  Fig.  r>.  The 
•■<|uuliHi<r  III  coiijiin'  lion  with  Ward  I.<onur<l  control  is  largely  uwd  for 
••liilrii-  wiri'leni.  It  lon.nlfi  ot  an  ultiTnaliii^-i  iirrcnl  induction 
motor,  M,  witU  wound  rolor,  loiiplefj  to  n  ( out iniiouH-eurrent  gene- 
riilor.  />,  whicli,  in  liirii,  in  i'lc<:trii  ally  ioimeeled  to  a  eontintioUH- 
fMirrnil  winder  ni'itor,  //,  IViupled  to  tlw  motor-generator  Ih  a  Hiiit- 
ahji-  llywh"<-l.  A",  d'^wiKii' 'I  •"  tiik<'  <arr'  of  thi'  |H'ult  IoihIh.  TIii'  lields 
of  the  ImijiI  motor  iiriil  K'^fnitor  nri'  ex<it4'<l  He|ianttely  liy  u  hiiuiII 
exciii-r.  A",  nioiml*'*!  on  mi  •  xti-nnifiii  ol  tin-  motor  K<-ti<'nilor  Kliiift.  .\ 
voltjiK>'  riKoliil'ir,  I'tt,  im  |irovji|i<«J  for  iiutoinaticully  miiinlaiiiiii|{  the 
i-xiilcr  volliM(i'  rnrmtant  wIhii  lh<'  B|pe<fl  ol  the  wit  varicH.     The  hjii'uI 


the  corrcsiMHii finely  small  Hurl iial ion  on  the  jHiwer  sy.item  wiuii 
(^cpialiscd  ill  (his  m.mner  is  shown  in  l'"ig.  <>■  These  curveii  were 
taken  at  the  lest,  in  1002,  which  was  made  011  the  first  electric  winih'V 
to  be  equalised  on  this  syst^'m.  I'Voiu  the  diagram  it  will  be  noticed 
that  although  the  current  taUiii  by  the  winder-motor  varied  between 
I  l,sr>0  am|H'i-eH  and  I.UdO  iiiupercs.  the  current  input  to  the  main 
motor  was  held  practically  constant  at  100  amiK>re«. 

Coiirrrlrr  Synlem.-  .Another  system  of  importance,  KUital>le  for 
alternating  current,  is  that  known  as  the  converter  HysU-m,  the  prin- 
ciple of  which  is  ciiliiily  dilTiivnl  from  that  of  the  motor-generator 
equaliser  dcHiribed  above 

Fig.  7  shows  the  eoimeelioin  (it  I  he  converter  Hystem  as  applied  to 
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thicc-phase  hoisting  equipments.  The  hoist  motor  is  of  the  induc- 
tion type,  with  a  wound  rotor,  and  is  started  by  means  of  a  liquid 
rheostat  in  the  rotor  circuit.  In  order  to  equalise  the  demand  on 
the  line  the  equalising  set  is  connected  in  parallel  with  the  generating 
station.  It  consists  of  a  rotary  converter,  C,  and  a  continuous-current 
machine,  M,  to  which  is  coupled  a  suitable  flj-wheel,  F.  The  opera- 
tion is  as  follows  : — 

The  rotary  converter  acts  only  as  a  connecting  link  between  the  alter- 
nating-current system  and  the  equalising  set.  The  shimt-wound  field 
of  the  machine  Mis.  controlled  by  a  regulator.  R,  operated  by  the  main 
line  current.  At  the  beginning  of  a  trip  the  flywheel  is  running  at  full 
speed,  and  when  the  load  exceed::,  the  mean  value  the  regulator  auto- 
matically strengthens  the  field  of  the  equalising  machine,  so  that  it 
acts  as  a  generator  driven  by  the  flywheel.  The  amount  of  energy 
given  to  the  rotary  converter  and  thence  to  the  line  will  depend  on  the 
requirements  in  excess  of  the  mean,  as  the  regulator  will  continue  to 
cut  out  resistance  as  long  as  there  is  any  tendency  for  the  line  current 
to  increase  above  the  mean. 

When  the  demanel  elrops  below  the  average  the  regulator  will 
weaken  the  field,  caiLsing  the  equalising  machine  to  run  as  a  motor, 
which  taking  energj-  from  the  line  through  the  rotarj-  converter, 
speeds  up  the  fl^'wheel.  The  rate  at  wliich  resistance  is  introduced  into 
the  field  circuit  depends  on  the  difference  between  the  demand  on  the 
line  and  the  mean  load.  In  this  way  energy  is  stored  in  the  fljT^heel, 
and  the  line  load  is  kept  constant.  The  rotary  converter  charge,? 
either  continuous  current  into  alternating  current  or  vice  versa,  de- 
pending on  whether  the  fljT\heel  set  is  giving  out  or  absorbing  energy. 
It  will  be  seen  that  the  speed  variation  is  obtained  by  field  regulation, 
so  that  the  lo;3  is  negligible.  A  relatively  high  speed  reduction  can 
thas  be  econoniically  obtained  and  the  weight  of  the  flj-wheel  is  thereby 
reduced.  The  machines  of  the  equalising  set  need  only  be  large  enough 
to  deal  with  the  loads  which  exceed  the  mean  value,  and  as  a  rule  the 
capacity  will  not  be  more  than  about  one-half  that  of  a  motor-genera- 
tor set  for  the  same  duty.  Since  the  equalising  equipment  is  inde- 
pendent of  the  hoisting  motor,  it  can  be  out  of  .service  and  the  only 
difference  will  be  that  the  peak  loaels  will  come  on  the  line. 


SPRINGS.* 

BY    C.    E.    SQUIRE. 

A  spring  can  be  made  from  many  different  materials  ;  steel, 
bronze  and  indiarubber  being  those  generally  used.  It  can  be 
made  in  many  different  forms,  and  be  used  for  many  purposes,  but 
there  are  six  principal  kinds  : —         |^  3. 

1.  Cylindrical  or  conical  helical  springs  subject  to  axial  loading,  the 
material  being  mainly  subject  to  torsional  stress.  This  is  the  form 
that  has  the  widest  ajjplicatiou  ;  it  is  used  largely  on  railways  and 
tramways ;  for  many  kinds  of  valves  and  a  variety  of  engineering 
purposes  ;  for  upholsterj-,  e.g.,  sofas  and  mattresses  ;  and  also  the 
form  generally  used  in  m.easuring  instruments,  such  as  spring 
balances 

.  2.  Cylindrical  helical  springs  svbject  to  torque  about  the  axis,  in 
which  the  material  is  subject  to  bending.  This  form  is  not  much 
used,  but  as  examples  there  are  balance  springs  of  best  chrono- 
meters, springs  in  tumbler  switches,  and  the  motive  power  of  spring 
•  roller  blinds  and  .some  cheap  mechanical  toys,     i »•.  Bt' si!:'  fiS^'il t^ 

3.  Flat  spiral  springs  subject  to  torque  about  the  axis,  the  material 
being  subject  to  bending,  such  as  are  used  for  watch  and  clock  main 
and  balance  springs.  It  is  the  form  generally  used  where  it  is  required 
to  store  energj',  e.g.,  gramophone  motors. 

4.  One  or  more  straight  or  curved  pieces  subject  to  bending,  used  in  a 
threat  variety  of  cases,  e.g.,  railway  and  road  vehicle  springs,  and 
generally  where  it  is  required  to  absorb  shock  ;  many  kinds  of  instru- 
ments, such  as  the  small  springs  in  firearms,  pocket  knives,  latches 
and  locks,  and  many  other  uses;    in  fact,  class  (4)  with  class  (1) 

nclude  the  great  bulk  of  springs  used. 

5.  Indiarubber  springs,  generally  ■'subject  to  compression,  but  .foine 
times  to  tension. 

6.  Oases  in  closed  ves.iels,  such  as  pneumatic  tyres  anel  the 
chambers  on  i)umps. 

■Springiness  comes  into  all  sorts  of  problems.  According  to  the 
definition  of  Prof.  Perry  :  "  Any  contrivance  that  can  store  energy  as 
stra'n  energy  and  give  it  out  again  readily  is  a  spring." 

.Steel  was  introduced  for  the  springs  of  crossbows  about  the  tenth 
<cntury,  anel  the  whiu'l  lock  was  inve-nte'd  in  Xureinbcrg  in  I.IIT. 

Nuremberg  was  also  the  place  where  the  next  sti  p  was  m.ieic  in 
the  invention  of  watches  at  the  end  of  the  fifteenth  century.      It 

*  Abstract  of  Paper  read  before  the  Junior  Institution  of  Engineers. 


was  in  ((innection  with  watches  that  the  first  scientific  work  on 
springs  of  which  there  is  any  record  was  done.  Robert  Hooke, 
who  first  formulated  the  law  we  know  as  Hooke's  Law,  in  his  work, 
■•  De  Potentia  Restitutiva  "  (London,  1678),  says  that  he  first  found 
out  the  theory  of  springs  18  years  before,  but  did  not  publish  it 
because  he  wanted  to  obtain  a  patent. 

The  first  record  of  the  use  of  springs  on  railways  is  George  Stephen- 
.son's  patent  of  September,  1816.  The  first  locomotive  with  steel 
springs  was  the  "  Agenoria,"  built  by  Foster  &  Rastrick  in  1820,  and 
now  in  South  Kensington  Museum.  This  had  laminated  springs  on 
the  leading  wheels.  By  1830  the  use  of  springs  had  become  tairlv 
general. 

In  the  manufacture  of  laminated  springs  the  rolled  bars  are  first 
cut  to  length,  then  generally,  but  not  always,  the  spring  plate  is 
"speared"  (i.e.,  the  coiners  are  cut  off)  and  nibbed  and  slitted 
(i.e.,  a  little  stud  or  nib  is  pressed  into  the  plate  fairly  near  the  end 
which  fits  into  the  slit  in  the  nest  jilate,  so  as  to  prevent  relative 
movement  sidewtys  of  the  ends  of  the  plates  and  a  hole  or  stud  put 
in  the  centre. 

As  the  greatest  bending  moment  is  at  the  centre,  the  method  of 
fastemng  the  spring  together  is  rather  important.  The  usual  way 
is  to  put  a  rivet  right  through  the  centre  and  through  the  buckle. 
This  is  quite  satisfactory,  as  the  buckle  is  generally  not  less  than 
3  in.  T\ide,  and  is  pressed  on  hot,  and  so  makes  up  for  the  loss  of 
strength  by  the  rivet  holes  in  the  centre  of  the  spring  plate.  It  is 
essential  that  the  holes,  whether  drilled  or  punched,  should  be  kept 
as  small  as  possible— say,  A  in.  less  in  diameter  than  the  thickness 
of  the  plate.  To  reduce  the  effective  section  of  the  plate  at  the  centre 
as  little  as  possible  the  rivet  hole  is  sometimes  made  |  in.  by  Jin. 
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lengthways  of  the  plate,  and  another  method  is  to  nib  the  plate,  the 
nib  fitting  into  a  corresponding  depression  in  the  next  plate  and  to 
fasten  the  buckle  centrally  by  a  set  screw,  but  it  is  questionable 
whether  either  are  worth  the  cost. 

Sometimes  the  plates  are  of  varying  thickness,  but  geueralh-  this 
is  not  economical,  as  it  reduces  the  range  of  the  spring  to  that  suit- 
able for  the  thickest  plate,  and  one  is  not  so  certain  of  getting  a 
uniform  working  stress  in  all '  the  plates.  It  is  better  to  have 
one  thickness  only,  except  in  special  cases,  and  even  then  it  is  ver\' 
rarely  that  a  difference  of  more  than  A  in.  shoukl  be  used. 

The  plates  arc  next  heated  anel  bent  to  the  required  curvatiuc 
and  hardened.  The  old  way  is  to  bend  the  longest  plate  by  hanel 
work  to  fit  a  e'ambered  plate,  which  is  used  as  a  sort  of  templet  or 
jig.  This  back  is  then  hardeneel  anel  tempered,  and  the  seconel 
plate  bent  to  fit  the  back  plate,  and  so  on.  Xo  matter  liow  much 
care  is  exercised  in  bending  and  hardening,  there  is  always  a  certain 
aniount  of  warping  in  the  hardening  which  has  to  be  corrected  by 
hand  fitting  afterwards. 

The  tempering  is  done  in  a  furnace,  the  operator  withdrawing  the 
plate  from  time  to  time  to  juelge  the  temperature.  He  does  this  by 
rubbing  a  jiicce  of  hard  wood  on  it,  which  smokes  when  the  plate 
is  about  o;")!)  1<'.  At  about  ().")()  I',  it  leaves  a  number  of  bright  par- 
ticles on  the  plate  which  bum  without  flame,  ''  si)arklc,"  as  it  is 
calleel,  anel  at  about  800"!''.  the  wood  bursts  into  tlanu'.  It  seems 
rather  a  crude  way,  but  it  is  surprising  what  skill  anel  accuracy  the 
men  attain  by  constant  practice.  A  second  nuHhoel  is  to  hn\A  the 
plates  in  betiding  rolls  one  at  a  time,  and  a  third  to  bend  all  tlu' 
plates  for  oni'  spring  together  at  one  time  between  dies  under  a 
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hydraulic  press  and  to  harden  them  at  the  same  heat,  which  can,  of 
course,  be  done  in  the  rolling  process  also.  In  both  these  cases  the 
tempering  and  hand  fitting  follow  as  in  the  first  method. 

Perry  says :  "  I  think  carriage  spring  makers  and  buyers  are  too 
particular  in  their  wishing  to  haye  all  the  plates  lying  very  tightly 
together  when  bolted  up.  There  is  too  much  of  such  tightness. 
Usually,  too,  in  actual  use  a  carriage  spring  neyer  becomes  un- 
loaded, and  its  plates  are,  therefore,  much  more  tightly  pressed 
together  than  when  the  spring  is  examined  unloaded."  He  further 
indicates  how  the  amount  of  regulation  may  be  calculated  so  as  to 
obtain  a  uniform  stress  in  all  the  plates. 

Every  spring  is  tested  under  a  steam  scragg  to  about  twice  its 
working  deflection,  where  possible,  and  about  3  per  cent,  tried  for 
deflection  under  load,  in  a  compression  testing  machine. 

The  springs  are  taken  apart  and  the  plates  painted,  and  then  an 
iron  buckle  put  on  hot  and  closed  up  with  a  press. 

Coil  springs  are  of  two  main  types,  helical  and  volute.  Helical 
springs  are  made  of  either  circular  or  rectangular  section,  and  it 
should  be  remembered  that  a  section  of  bar  that  is  to  be  rectangular 
after  coiling,  will  not  be  rectangular  before.  The  shape  of  the  rolled 
bar  not  only  varies  with  the  shape  of  the  finished  section,  but  also 
with  the  diameter  of  the  mandrel  on  which  it  is  coiled.  As  a  verj- 
large  number  of  shapes  have  to  be  rolled  the  cost  is  generally  more 
than  for  the  round  bar. 

After  coiling,  the  ends  of  the  spring  are  trimmed  up  by  a  smith, 
and  it  is  then  ""  set  up,"  i.e.,  pulled  out  to  the  proper  height  for 
hardening.  It  can  sometimes  be  coiled  at  the  proper  pitch,  but 
generally  the  pitch  is  so  steep  that  there  is  a  great  tendency  for  the 
section  to  laj-  over  on  its  side.  The  spring  is  then  hardened  in 
whale  oil  and  tempered  in  a  bath  of  molten  lead  and  then  scragged. 
The  ends  are  ground  up  square  with  axis,  and  it  passes  much  the 
same  inspection  as  a  laminated  spring. 

Testing. — Sometimes  a  spring  is  given  100  severe  blows,  taking  it 
through  its  whole,  or  nearly  its  whole,  range.  This  test  is  directly 
opposed  to  the  principles  set  up  by  the  researches  of  Wohler,  Baker 
and  others,  and  the  only  infoimation  it  gives  is  that  the  spring  has 
stood  100  blows,  but  it  does  not  make  one  any  more  certain  that  it 
will  not  break  at  the  101st  ;   in  fact,  rather  the  reverse. 

The  author  is  convinced  that  to  press  a  .spring  home  smartly 
two  or  three  times  is  quite  cflectivo  in  bringing  to  light  any  latent 
defects  and  that  further  testing  shortens  the  life  of  the  spring  and 
is  detrimental,  especially  where  the  spring  is  of  indifferent  design. 
To  make  a  good  sj)ring  three  things  are  necessarj- — good  design, 
good  material  and  good  workmanship.  As  far  as  the  last  two  are 
concerned,  Sheffield  can  more  than  hold  its  own  with  all  competitors, 
but  it  is  a  question  whether  we  are  not  rather  behind  on  design. 
It  would  be  impossible  to  fix  the  responsibility  for  this,  but  if  engi- 
nr-ers  spent  one-tenth  of  the  money  they  pay  for  checking  the 
material  and  workmanship  in  checking  the  design,  the  results  would 
more  than  justify  it. 

CharacUrislics  nj  Spring  Steel. — The   following   table   shows  th(^ 
j»roperties  of  the  spring  steel  generally  used  for  railway  work.     The 
iigiires  lire   not  for  any  particular   U'St-piece,  but  are  the  average 
of  some  hundreds  of  tests  of  steel  by  several  different  makers. 
Characlerinlics  of  Spring  Sterl. 

Laminated  springn.     Coil  springs. 
,1  nail/tin — 

Cirbon   O-OO      ...  0-4.->      ...    10        ...  0-8 

Silicon  008      ...  010      ...  005      ...  009 

Sulphur 0029    ...0050    ...0029    ...0050 

PhosphoriM OO,")!    ...  0051    ...  0031    ...  0051 

Mnngfttienf 0-03      ...  0-87      ...  000      ...  0-8 

Hardening  Hurdeniiig 

Ab  and  Ak  and 

rolled,     tempering,  rolled.      tempering. 

Ttnuitt  TiM  — 
.Max  atn^nit,  tonii  Iter  Mq.  in.  .     40       ...     81       ...     59 
Klii«tic  limit,  tonH  per  Hq.  in.     30       ...     76       ...     —       ...       — 

Klon^iition,  j>.c.  in  Hin 17       ...       4       ...       0       ...       — 

r.<  dui  litin  ol  urec,  jxr  cent.       -12       ...      12       ...     14       ...       — 
.MihIiiIu.i  K    13,600  tons  per  «q.  in. 

Torttmi  Tot — 

Mnx.  nht'Br  ulrcM,  tonn   p«.T 

»q- in —       ...     _       ...     _       ...       70 

ElfMtlo  limit,  ton*  ptir  nq.in.     —      ...    —      ...     ...      .13 

Moduliu  N  6,000  lonii  por  aq.  in. 

'Hif  two  jiniilyncH  mIiow  Hli'eJH  IhiiL  (iorreH|i(ind  with  the  two  Hritish 

StAndnril  S|h  riln  iitiiin«.     There  ih  not  much  ililTiTcnre  between  tho 

phyxicBl   pro|Hrli'»  ol   Ih'-  two  KnulcM.  but  BpringH  made  from  the 

purer  mat<'rial  alionlii  hiivc  a  lung'-r  lite. 

Inwin  givi'M  :t  iiH  u  (ii-  lor  of  na(.ty  for  miiloriiil  mibjeet  to  Btatie 

Irindu  ;   B  when  nulijeut  to  lluetuutinK  stroHH  ;   und  12  when  Hubjeel 

lo  Hhock.     Taking  5  a»  tho  lowett  wo  cun  um  for  Hueh  piirpoHi-H  iih 


springs,  and  assuming  that  it  reiers  to  the  working  stress,  the 
working  stress  for  coil  springs  would  be  14  tons  per  square  inch  and 
the  proof  stress  about  28  tons  per  square  inch,  or  in  very  excep- 
tional cases  it  might  be  as  high  as  42  tons  per  square  inch. 

In  practice  the  stresses  are  much  higher,  and  there  is  a  variety 
of  ojnnion  as  to  what  really  is  the  maximum  safe  stress.  Some 
authorities  adopt  a  uniform  stress  for  all  sizes  of  bars,  while  others 
decrease  the  stress  for  the  larger  bars.  The  author  thinks  the  latter 
is  correct,  and  for  this  reason.  Hardenng  very  much  alters  the 
strength  of  the  steel,  and  depending  as  it  does  on  "the  rate  of  cooling, 
a  difference  of  seconds  in  hardening  makes  a  great  difference  in 
the  strength  of  the  material.  It  is  obvious  that  a  large  bar  will  not 
cool  so  quickly  as  a  small  one,  and,  what  is  of  more  importance, 
will  not  cool  so  miiformly.  So  the  final  material  is  not  homogeneous, 
and  has  a  less  average  strength. 

Stresses. — This  difference  in  rate  of  cooling  is  most  marked  in  the 
case  of  volute  springs.  The  imier  cods  are  almost  completely 
shielded  from  the  harflening  medium,  and  in  practice  the  author 
finds  that  for  satisfactor_y  working  a  volute  spring  should  always  have 
,1  lower  stress  than  a  similar  helical  spring  due  to  this  cause. 

Actually  the  stress  is  generally  in  the  neighboirrhood  of  50  tons 
per  square  inch,  but  one  is  often  asked  for  springs  in  which  tlie 
stress  works  out  to  60  or  65  tons  per  square  inch,  and  a  few  weeks 
ago  an  inquiry  was  received  for  a  spring  in  which  the  stress  woukl 
have  been  140  tons  per  square  inch. 

The  stresses  are  worked  out  in  much  the  same  way  as  for  a  beam 
or  a  shaft,  but  all  the  theory  of  design  is  based  on  the  assumption 
that  the  elastic  lim'.t  is  not  exceeded,  and  yet  the  very  first  thing 
the  spring  maker  does  to  the  completed  spring  is  to  give  it  a  very 
considerable  permanent  set,  i.e.,  he  exceeds  the  elastic  limit. 

In  a  bar  subject  to  bending  or  torsion  the  stress  is  not  evenly 
distributed  and  is  zero  at  the  neutral  axis,  so  that  all  the  fibres  do 
not  reach  the  maximum  stress  at  the  same  time.  When  some  of 
them  reach  the  limit,  set  takes  place  accompanied  by  a  new  dis- 
tribution of  stress,  so  that  a  larger  number  of  fibres  are  now  subject 
to  maximum  stress.  One  can  calculate  the  dimensions,  loads  and 
deflections  with  a  greater  degree  of  accuracy  than  one  can  make  the 
spring.  When  a  material  is  stressed  slightly  beyond  its  elastic 
limit,  a  new  and  higher  limit  is  formed,  as  in  wire  drawing,  and  the 
same  thing  occurs  with  springs,  in  a  way  one  might  say  that  one 
then  starts  afresh. 

In  calculating  the  stress  we  use  the  deflection  of  the  finished 
spring  only,  and  not  the  total  initial  deflection,  and  in  spite  of  the 
theory  being  more  or  less  incomplete,  the  stresses  obtained  really 
do  approximately  represent  the  actual  ones,  and  in  any  case  do  so 
relatively. 

Energy  Diagrams. — The  results  of  the  deflection  tests  can  be 
plotted  to  scale,  and  Fig.  1  shows  results  of  a  test  of  the  buffing 
spring  in  an  English  goods  wagon.  In  a  laminated  or  volute  spr'ng 
there  is  a  certain  amount  of  internal  friction,  due  to  the  relative 
movement  of  the  plates.  This  makes  the  total  deflection  less  for  an 
increasng  load  than  for  a  decreasing  load -i.e.,  the  increas'ng  load 
is  represented  by  the  upper  line  and  decreas'ng  loads  by  the  lowci- 
one.  I'nder  a  given  load,  say,  5  tons,  the  camber  of  the  spring  may 
be  anything  from  3  in.  to  4i  in.  The  dotted  centre  line  represents 
the  true  restcing  force  of  the  spring.  It  will  be  remembered  that 
the  deliintion  of  a  spring  is  "  a  contrivance  for  storing  euergj'."  Just 
as  an  indicator  diagram  represents  the  energy  given  out  by  the 
stcan;  ''n  one  stroke  of  the  piston,  so  the  area  of  this  diagram  repre- 
sents to  scale  the  amount  of  energy  stored  in  the  spring,  and  in  this 
case  is  44  in.  tons.  To  make  coniparisons  between  springs  one 
wants  to  bring  the  results  to  a  common  denominator,  and  to  do 
this  one  finds  out  the  work  stored  per  unit  of  spring.  The  units 
u.sed  by  the  author  ar<^  inch  tons  of  work  p<r  lb.  of  sjn'ing,  and 
this  is  the  "  resilii nee  "  of  the  si)iing.  The  term  resilience  is  often 
used  in  a  very  loo.se  sort  of  way,  but  it  has  a  delinite  mean  ng.  It 
is  the  amount  of  work  that  can  b(^  stored  i)er  unit  volume,  and  n 
tho  case  of  springs  the  resilience  is  the  direct  measure  of  the  efti- 
ei<  n(^y  of  the  spring.  The  valu<-  of  a  spring  in  minimising  sho  'U 
depends  directly  on  its  jiower  to  Htiire  energy.  It  is  seldom  ]  os- 
sjlilc  to  use  )i  spring  I'lrge  enough  to  taUe  u|)  the  whole  m-Tgy  ol  n 
moving  vehicle,  and  the  balance  is  expeneled  in  shock. 

lAmil.t  in  Mannfarlnring.—  There  is  no  need  for  the  author  (o  urg.' 
till'  int|K)rtance  of  fixing  limits  in  ntanufacliiring.  Thi>  use  of  limit 
gauges  is  well  known,  and  their  advanlagis  obvious.  In  consideriiiu 
railway  springH.  however,  it  should  bi'  rcmemli.red  that  it  is  .'i  bl.icU 
job.  and  the  limits  should  be  those  suitable  f<u-  .smiths"  work  and  not 
those  for  the  machine  shop.  I'ingincers  are  sonvetimes  a  little  in- 
rejisonable  on  this  |H)int. 

A  spring  is,  of  its  very  mil  ore,  llixible.  and  it  is  impossible  lo  gel 
the  Hainc  liegree  of  aceumcy  .is  with  a  rigid  body.      If  I'ft  unloaded. 
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it  will  recover  part  of  its  initial  set,  esjieeially  if  subjected  to  shocks, 
such  as  it  will  get  in  transit  from  the  maker's  works.  A  coil  spring 
also  increases  in  diameter  when  compressed,  and  clearances  should 
allow  for  this.  The  common  clause  in  speciticatiotis  limiting  the 
total  variation  in  length  to  J  in.  for  all  kinds  of  springs,  is  not 
practicable.  The  manufacturer  can  often  work  well  inside  this, 
but  there  are  cases  when  he  would  have  trouble,  even  if  given  three 
times  the  amount. 

Generally  speaking,  spring  makers  have  now  reached  the  greatest 
accuracy  at  present  commercially  possible,  and  it  is  the  rolling  mill 
which  K.xes  the  limit.  If  the  dimensions  of  .'spring  bars  are  within 
2  per  cent.,  it  is  good  average  rolling,  in  this  the  author  is  not 
speaking  of  odd  samples,  but  hard  and  fast  limits  within  which  one 
can  guarantee  to  work  month  after  month. 

What  is  a  fair  tolerance  for  springs  ?  While  it  is  not  possible 
to  give  a  figure  that  will  apply  in  every  single  instance,  a  total 
variation  on  any  dimension  of  3  per  cent,  covers  most  cases,  and 
is  a  reasonable  figure  for  good  average  work.  The  clause  relating 
to  scragging  strokes  in  the  British  Standard  Specification  No.  24 
for  laminated  springs  limits  the  amount  of  deflection,  and  conse- 
quently the  stress,  and  has  had  a  very  good  influence  on  the  design 
and  tests  of  laminated  springs.  Nothing  of  the  kind  is  specified 
for  coil  springs,  and  springs  are  regularly  made  to  inferior  designs  in 
which  the  stress  is  excessive,  and  subjected  to  tests  that  materially 
reduce  their  life. 

Proposed  Standard  "Scragging"  Clause  far  Coil  Springs. — The 
natural  question  is,  cannot  a  clause  be  devised  to  effect  the  same  end 
as  that  for  the  laminated  springs  ?  In  the  avithor's  opinion  it  can, 
and  he  would  suggest  the  following  as  a  basi.s  for  discussion. 

In  place  of  existing  clause  4,  specification  7  and  "a,  which  is  never 
fully  carried  oirt,  substitute  : — 

"  Each  spring  shall  be  tested  by  being  deflected  smartly  twice  by 
a  steam  scragg.  The  amount  of  deflection  .should  not  exceed 
WxK/L,  where  If  is  the  weight  of  the  spring  in  lb.,  less  the  weight 
of  one  coil.  L  is  the  maximum  load  in  tons  corresponding  to  the 
deflection,  and  K=\-\  for  compression  springs  made  of  circular 
section,  and  0-6  for  all  other  sections.  They  must  then,  if  required, 
stand  being  deflected  again  three  times  in  quick  succession  without 
showing  any  permanent  set.  Springs  shall  also  be  tested  under 
varying  loads  to  determine  the  range  and  deflection  per  ton." 

This  clause  would  limit  the  proof  stress  to  about  58  tons  per 
square  inch.  It  has  been  simplified  as  much  as  possible  and  con- 
sequently is  not  absolutely  accurate,  but  it  is  sufficiently  so  for  the 
purpose. 

It  is  not  suggested  that  58  tons  per  square  inch  is  the  ideal  figure 
for  the  maximum  proof  stress,  but  is  probably  the  lowest  that  would 
have  any  possibility  of  general  acceptance  in  view  of  many  exiisting 
standard  designs. 


BALANCERS  FOR  THREE-WIRE  CONTINUOUS- 
CURRENT  SYSTEMS. 

BY  THOMAS  CARTER. 
[Continued  from  page  5S6.) 

XIX.  Effect  of  Compounding  on  Load  in  Armatures  of 
Rotary  Balancers. 

In  Fig.  22,  a  set  of  curve.s  is  shown  connecting  values  of  C'5 
and,  Cg,  for  certain  values  of  B,  with  the  coiiesponding  value 
of  Cg ;  it  is  really  a  summary  of  one  i)art  of  Figs.  14,  15,  16, 
andl7.  Thefour  values  of  JB  chosen  are  again  +1/10,0,  —1/10 
and  —1/5,  and  the  figure  shows  how  the  value  of  A  must  vary 
with  C3  in  order  to  maintain  these  conditions.  When  A  is 
great,  the  compounding  is  bad,  and  vice  versa,  but,  on  the 
contrary,  the  nearer  A  is  to  unity,  the  more  nearly  equal  are 
Cj  and  ^V  That  is  to  say,  in  a  set  designed  for  level  com- 
pounding or  over  compounding,  C^  is  always  greater  than  Cg, 
and  the  proportional  difference  increases  witli  increase  of  load. 
Therefore,  in  the  case  of  a  heavy  overload  or  a  short  circuit,  the 
armature  carrying  Cg  tends  to  become  very  much  more  over- 
loaded than  the  other.  The  very  fact  of  the  field  being 
weakened  makes  annature  reaction  all  the  more  serious  a 
trouble,  and  there  is  "very  great  danger  in  e.xtreme  cases  of  a 
flash  over,  or  other  serious  commutator  trouble.  Fig.  22 
shows  graphically  the  important  fact  that,  when  5=  —  1/5,  that 
is,  when  A  is  always  unity,  C'5  and  t'g  remain  equal  to  each  other 
and  the  two  fields  are  of  equal  strength,  so  that  both  machines 
are  equally  able,  or  the  oi)])(i.site,  to  stand  up  to  tlii'  overload. 


and  one  is  not  overtaxed  compared  with  the  other.  In  praiitice 
A  can  be  made  unity  by  cutting  out  any  series  winding  which 
there  may  be  on  the  fields,  and,  further,  by  disconnecting  the 
middle  point  of  the  shunt  windings  altogether  from  the  middle 
wire,  so  as  to  excite  both  fields  from  exactly  the  same  number 
of  ampere  turns.  Even  if  the  middle  wire  be  not  discon- 
nected, cutting  out  the  series  windings  has  the  effect  of  bring- 
ing A  nearer  to  unity  than  before,  and  so  of  making  Cg  more 
nearly  equal  to  C^  and  saving  the  situation  to  a  certain  extent, 
at  the  sacrifice,  for  the  time  being,  of  good  compounding  of  the 
system.  But  there  is  a  further  advantage  in  increasing  A  in 
emergency  ;  curves  of  R^  are  shown  in  Fig.  22  for  the  four 
values  of  B,  indicating  what  value  R^  must  have,  as  B  changes, 
to  get  a  given  value  of  C3  with  the  value  of  V3  then  existing. 
R3=VIC3+BV/1Q0,  and,  therefore,  for  a  given  value  of  C3, 
two  curves  of  R3,  for  B=B'  and  B"  respectively,  are  separated 
vertically  by  a  distance  (J5'— B")F/100,  which  means,  iu 
Fig.  22,  that  since  B'—B"  is  always  0-10  for  adjacent  cui-ves, 
each  curve  is  vertically  above  the  one  below  it,  throughout  its 
length,  by  0-25  ohms.  This  means,  further,  that  for  a  given 
value  of  i?3,  C3  actually  diminishes  as  A  is  increased,  since  F3 
diminishes  and  C^^V^jR^.  Not  only,  then,  does  an  increase 
in  A  make  C^  and.  Cg  more  nearly  equal  to  each  other,  but  it 
actually  diminishes  the  total  amount  of  current  flowing,  and 
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Fig.  22.-  Curves  of  A  and  B3  and  fj  and  Co  dependent  on  B  and  f'3. 

so,  for  a  double  reason,  makes  the  balancer  more  able  to  woi'k 
under  difficult  conditions.  This  point  becomes  important 
during  the  consideration  of  the  actual  production  of  flux. 

The  figure  also  shows,  conversely,  what  values  the  com- 
pounding will  have,  as  C'3  alters,  should  A  not  remain  on  the 
curve  corresponding  to  a  constant  value  of  B.  It  is  possible, 
by  suitable  choice  of  field  windings,  to  maintain  B  practically 
constant  over  a  comparatively  long  range  of  C3,  but  eventually 
a  point  comes  when  the  change  in  the  field  conditions,  with  the 
new  value  of  C'3,  no  longer  gives  the  correct  flux  ratio  for 
maintaining  the  specified  value  of  B.  Fig.  22  gives  an  approxi- 
mate idea  of  the  new  value  of  B  under  these  conditions ;  as 
only  four  curves  are  plotted,  it  is  not  pos5^ble  to  sav  very 
exactly  what  the  value  is  when  the  curves  are  far  apart. 

Fig.  23  deals  with  the  same  set  of  variables  in  a  somewhat 
different  form.  It  has  a  scale  of  C3  at  the  top  of  the  chart  ancl 
one  of  R3  at  the  bottom,  C3  diminishing  as  R^  increases.  There 
is  a  scale  of  A  from  zero  to  unity  at  the  left-hand  side,  and  four 
curves  of  A  are  drawn  for  the  same  values  of  B  as  previously. 
Tiiese  are,  in  the  first  instance,  plotted  against  /?3  iji  rec- 
tangular co-ordinates :  but,  in  addition,  lines  are  drawn 
across  these  four  curves,  so  that  reference  may  also  be  made  to 
the  values  of  C'3  corresponding  to  those  of  R3.  The  curve  for 
£=—1/5  is  a  straight  line  through  A  =  l,  and  coincides  with 
the  axis  chosen  for  C3  ;  the  others  have  varying  values  of  A 
for  varying  values  of  f '3  or  7?,.     The  cross  lines,  which  are  very 
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nearly,  but  not  quite;  straiglit.  cut  the  four  curves  at  distances 
apart',  on  the  ^3  scale,  of  0-25  ohms  for  any  given  value  of  C'3. 
The  curves  of  A  are  not  related  to  C3  by  rectangular  co- 
ordinates, but  by  co-ordinates  inclined  to  each  other  at  a 
varying  angle  as  C'3  changes,  the  angle  being  indicated  each 
time  by  the  nearest  lines  cutting  across  the  four  curves,  if  the 
point  in  q^aestion  is  not  actually  on  one  of  these  lines. 

For  example,  ^^3=4:^  ohms  corresponds  to  the  point  ver- 
tically above  it  on  the  Cj  scale — namely.  -50  amperes— only  for 
the  condition  £=—1/5,  as  then  5=— i/10,  r3=225  volts  and 
03=22.5, 4-5=50  amperes.  The  same  value  of  R3.  if  applied 
to  a  circuit  where  B=+ljlO.  corresponds  to  a  point,  on  the 
curve  for  this  value  of  B,  ha\-ing  ^=0-7,  and  to  get  the  cor- 
respondiag  value  of  C3  a  direction  must  be  taken  from  this  point 
practically  parallel  to  the  inclined  line  through  03=60.  in- 
dicating that  O3  is  about  58  or  59  amperes.  Thus  the  points 
where  the  inclined  lines  cut  the  curves  are  a  scale  of  amperes 
marked  off  along  the  course  of  the  curves,  the  correct  point 
being  obtained  in  every  case  by  reading  vertically  up  from 
the  R3  scale  to  the  curve  having  the  desired  value  of  B.  As  the 
working  range  of  the  set  is  probably  up  to  about  100  amperes, 
the  four  curs-es  drawn  are  flat  enough  to  allow  reasonably  correct 
interpolation  for  other  values  of  B  than  those  chosen,  and  the 
figure  gives  a  fairly  complete  account  of  the  behaviour  of 
the  set. 

Suppose  it  is  desired  to  overcompound  the  system  up  to  265 
volts  with  03=80  amperes.  Then  the  overcompounding  is  15 
volts  or  6  per  cent.,  so  that  q  =  +6,  and  B=-f6/80=+0-075, 

10 


Kic.  2.1.— CuBVP,s  co.s-NEOTiNO  /J.f,  and  n,  for  Vartou.s  Values  ok  li. 

which  i.s  three-quarters  of  the  distance  between  ZJ=0  and 
B^+OIO.  K3forZf=0is310,and  for  £=+0-10  is  3-35,  and 
for  jB =0-075  its  value  is  exactly  three-quarters  of  the  distance 
between  3-10  and  3-35,  .since  «3=y/03-f  BV/IOO.  Hence  the 
value  of  A3  is  3-l-l-0-75xO-25=3-29  ohms,  which,  on  tlie 
80  ampere  line,  gives  A  -0-63.  This  is  the  most  exact  way  of 
interpolating,  because  the  relation  of  H,  to  B,  for  u  given  O3, 
i»  a  stiaigiit  line  one.  Conversely,  for  a  given  value  of  A ,  the 
resultant  value  of  the  compounding  can  be  discovered  for  any 
«iven  value  of  R3  or  O3.  «3=3  ohms  and  ^=0-80  gives 
«0  amperes  for  C,  and  -1/20  for  B,  ho  that  q^BV^  -  ^  per 
cent.,  and  tl..-  value  of  V^  is  !>(i  per  cent,  of  2.50-240  volts. 

A-  II .  Iiercmes  small  the  curves  become  crowded,  so  that  this 
.ii„..M.Mii  iH  not  suitable  foe  a  determination  of  the  conditions 
on  .l.'.ii  circuit  ;  but  tliem^  have  ulieadv  been  fully  discuBsed 
from  u  nion-  convenient  point  of  view. 

It  IS.  natiiiHlly,  not  snggcsted  that  it  would  be  ])roiitable  In 

,,,,  ,    <  Mill  a.H  have  been  discussed  for  each 

„, ,  1      hut  the  lull  consid<!iation  of  one 

„,!,,  Election  with  llie  vaiioiiH  processes 

whi<  li  t'ilvt)  ).U. t!.  I..»n  l-irii  iiHeful  in  Kiving  a  ty))icul  instance 
of  wliut  lia|ipeiiK  under  all  coiueivable  cdndiliiiiis,  and  the 
ne<e«tiary  jioialh  for  luiy  .-.jjim  ificd  case  that  liapjicns  to  occur 
Ml  iiructicr  can  be  taken  out  o(  the  more  elalidratc  treatment 
wliirli  has  been  necelWHry  til  cover  the  ( iiniplilc  t  henry  of  the 
iMion  of  biilttnccm.     The  precine  shape  of  the  vurioiiH  curves 


will  be  affected  by  the  relation  between  the  various  constants 
of 'the  circuit  ;  but  the  results  obtained  from  the  consideration 
of  a  set  with  the  values  shown  in  Fig.  13  give  a  cjualitatively 
correct  impression  of  what  hai)pens,  even  though  quantita- 
tively they  apply  only  to  one  hypothetical,  and  in  some  respects 
rather  exaggerated,  case. 

XX.  Types  of  Field  Windings  for  Rotary  Balancers. 

In  what  has  already  been  said,  the  interdependence  of  the 
various  parts  of  the  circuit  has  been  fully  treated  except  in  one 
particular,  namely,  that  of  the  actual  values  of  the  fluxes  on 
the  two  sides  of  the  system.  It  has  been  shown  that,  with 
21',  R,  0  and  e^  known.  O3  as  an  independent  variable  deter- 
mines, when  B  (and  therefore  q)  is  specified,  a  set  of  values  for 
all  the  other  variables,  1^3  and  T'4,  R3,  A,  e^  and  64,  Oj  and  0^, 
Oi  and  O2,  and  94/93,  the  last-named  ratio  being  the  same  as 
A,  or  64/63.  But  while  63  and  e^  are  definitely  determinable 
in  terms  of  other  quantities,  93  and  94  are  not  similarly  deter- 
minable, because  so  long  as  their  rati6  remains  right  their 
actual  values  do  not  matter  in  regard  to  the  balance  of  the 
system.  For,  if  93  and  94  be  changed,  keeping  their  ratio 
unchanged,  ^3  and  ^4  will  change,  and  this  will  upset  the  torque 
balance  of  the  set,  causing  change  of  speed  of  such  an  amount 
as  will  bring  back  the  old  values  of  e3  and  (?4,  because  only  with 
one  definite  pair  of  individual  values  of  e^  and  ^4  for  a  given 
value  of  the  ratio  eje^  will  the  system  be  stable.  If.  for 
instance,  each  flux  be  reduced  to  80  per  cent,  of  its  old  value,  A 
is  unchanged,  and  eje^  is  unchanged  ;  but  this  will  not  satisfy 
the  condition  for  stability,  because  e^  and  (3  will  only  be  80  per 
cent,  of  what  they  were,  and  hence  O5  and  Og  will  be  different 
from  what  they  were.  If,  as  usually  happens  in  a  practical 
case,  63,  Cj  is  a  generating  system,  and  64,  Cg  is  a  motoring 
system,  a  decrease  of  ^3  will  decrease  Q5,  while  a  corresponding 
decrease  of  e^  will  allow  Cg  to  increase.  Hence  ^3  O5  is  no  longer 
equal  to  64  L\,  and  the  system  adjusts  itself  under  the  in- 
fluence of  the  unbalanced  torque.  The  same  general  kind  of 
change  will  take  place  even  if  63,  O5  and  64,  Cg  are  not  gene- 
rating and  motoring  systems  respectively,  but  have  some 
other  relation  to  each  other  involving  balanced  torques.  Now 
Fg  and  F4  are  fixed  when  q  is  fixed,  and  q  depends  only  on  A, 
in  addition  to  fixed  quantities  in  the  system  ;  hence,  since  A  is 
unchanged,  F3  and  1'4  must  remain  the  same  when  stability  is 
restored  ;  but  C^  and  Og  must  also  remain  the  same,  since 
I'3  and  ^3  are  fixed,  fixing  O3,  to  whicli  C5  and  Cg  are 
related  througli  the  unchanged  A  only.  Hence,  since  Cs 
=  y3^CR~V^R  and  c^^\\~CR-i\R,  (3  and  ('4  '»e  fi-'^wl  j" 
value  for  stability  of  the  system,  and  the  speed  of  the  set  will 
rise  25  per  cent.,  since  1/0-80=1-25.  This  corresponds  with 
what  has  already  been  said,  namely,  that  the  speed  depends 
on  9o/(?3+94)-  1^  9»  ""'i  't'i  '^''^  changed  in  some  other  way. 
so  that  A  is  changed  also,  the  speed  will  still  adjust  itself  until 
two  new  values  of  C3  and  t'4  are  reached  such  that  the  con- 
ditions of  stability  consistent  with  the  new  value  of  A  are 
reached,  and  the  "necessary  speed  change  will  take  plaoe  to 
produce  these  actual  values  of  c-s  and  f  4,  the  ratio  of  64  to  63 
having  already  been  fi-xed  by  the  new  value  of  94/93=/^.  The 
interdependence  of  ail  these  (piantities  sliould  now  be  abun- 
dantlv  clear,  as  .should  also  tiie  fact  that  the  fixing  of  cei'taiu 
i|uantities  in  the  system  is  suflicient  to  fix  the  others  in  depen- 
dence on  them  in  a  completely  definite  way. 

There  is,  then,  only  one  solution  of  the  problem  for  ivu'li  set 
of  variables  as  far  astlie  external  circuit  is  concerned ;  that  is, 
the  fixing  of  A  for  a  given  value  of  R3  really  fixes  everything 
else.  15ut  for  t  he  balancer  it.self .  in  regard  to  its  speed,  there  is 
an  infinite  number  of  solutions  of  the  same  problem,  because 
only  t  he  ratio,  and  not  the  individual  values,  of  93  and  91  Jieed 
be  fixed.  The  sjiecd  of  the  set  does  not  conoern  the  external 
circuit  at  all.  as  all  that  is  demanded  there  is  certain  relations 
between  Y3  and  I'l ;  heme  really  tjie  infinity  of  possible 
siilutiiuis  of  the  iiroblem  are  all  jierfntly  legitimate,  and  are, 
in  fact,  producible  in  a  imre  shunt-wound  hand-regulatwl 
balancer  set,  because  the  attendant  watches  only  r3  '^'"l  ^ v 
as  shown  on  voltmeters,  and  may  thus  arrive  at  the  neccs.sary 
value  nf  .(  in  11  iiiullilude  of  ililTerenl  ways. 
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lu  actual  practice,  balancers  are  so  designed  that  they 
autoiiuiticall}-  produce  correct  values  of  F3  and  T'4  by  causing 
till'  dependent  variable  C3  to  act,  tlirough  series  field  winding, 
on  the  field  ampere-turns  in  such  a  way  as  to  produce  for  each 
\  ulue  of  C'j  or  R^  the  value  of  A  required  to  give  the  specified 
\  alue  of  B.  Each  machine  has  a  shunt  winding  occupying  the 
greater  part  of  the  field  coils  ;  and,  in  fact,  early  balancers 
were  pure  shunt-wound  machines.  A  consideration  of  the 
action  of  a  shunt-wound  set  forms  a  suitable  preliminary  to  the 
discussion  of  a  compound-wound  set.  Fig.  24  shows  in  (a), 
ih)  and  (c)  three  possible  arrangements  of  shunt  windings.  In 
the  case  of  (a),  each  winding  is  excited  from  the  voltage  on  that 
side  of  the  system  on  which  its  own  armature  is  working. 
When  C3  is  switched  on,  say  with  a  positive  value,  Cj  ,  as 
usual,  passes  through  its  armature  in  a  generating  direction, 
to  allow  which  to  occur  the  general  current  distribution  in  the 
system  must  be  such  that  either  e^  must  rise  or  Vg  must  drop. 
There  is  nothing  to  tend  to  make  Cg  rise,  but  rather  the  opposite. 
F3  falls,  reducing  the  excitation  which  produces  93,  and  at 
the  same  time  T'4  rises,  increasing  94.  This  means  that  A  is 
.greater  tlian  unity.  The  system  is,  therefore,  very  much 
undercompounded,  and  the  arrangement  can  only  be  regarded 
4is  a  crude  first  approximation  to  correct  balancing. 

The  second  stage  (6)  is  to  leave  the  shunt  windings  dis- 
connected from  the  middle  wire  altogether,  and  have  them 
excited  in  series  across  2F,  so  that  the  ampere-turns  are  the 
same  on  each  of  them,  and  93  and  ft  are  equal.  This  is  the 
case,  already  frequently  referred  to,  when  C3  and  e^  are  equal 


curve,  <fJ(f3=A  will  be  about  equal  to  F3/F4,  which  will  give 
less  undercompounding.  Crossed  shunts  alone  will  never 
make  the  system  level  compounded,  because  level  compoujid- 
ing  implies  73=^4,  which  would  mean  A  =  l,  and  A=l  can 
never  give  F3=T''4.  Shunt  winding  alone  will  always  give 
undercompounding  of  the  system,  though  under  favourable 
circumstances  the  amount  may  be  so  small  that  the  set  is  good 
enough  without  series  winding.  If  it  is  necessary  to  liave 
exactly  level  compounding,  or  overcompounding,  it  becomes 
necessary  to  increase  ^3  and  lower  64  by  such  amounts  that  F3 
and  F4  need  not  alter  in  the  one  case,  or  that  F3  must  become 
greater  than  F4  in  the  other  case,  in  order  to  satisfy  the  con- 
ditions of  stability.  So  the  device  is  arrived  at  of  fitting 
compound-wound  field  coils  on  the  balancer.  Such  an  arrange- 
ment is  shown  diagiammatically  in  Figs.  25  and  26.  The 
series  winding  is  arranged  so  that  it  assists  the  shunt  winding 
when  the  corresponding  armature  is  generating  and  opposes 
it  when  it  is  motoring.  Once  arranged  so,  everything  remains 
correct,  for  when  C3  becomes  negative  the  series  ampere-turns 
change  over  from  what  the_v  were  before  to  their  opposite,  and 
consequently  A  passes  from  a  value  less  than  unity  through 
unity  to  something  greater,  the  shunts  remaining  excited 
always  in  the  same  direction.  There  are  two  methods  of 
coupling  up  the  series  windings  ;  that  shown  in  Fig.  25  has 
each  series  winding  carrying  the  whole  current  of  the  armature 
on  the  opposite  side  of  the  system,  that  is,  the  series  windings 
carry  Cj  and  C^  respectively  ;  that  shown  in  Fig.  26  has  each 
series  winding  carrying  the  whole  of  the  current  in  the  middle 
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Fig.  24. — Various  Arkangements  of  Fig.  25.— Compound-wound   Rot.\ry- 

Shcnt  Windings  for  a  Rotary  Balancer.     Bal.incer  with  Crossed  Series  Windim 


Fig.  26.— CoMPOiiND-wonND  Rotary  B.^lancer 
^^T^H  Series  Windings  in  the  Middle  Wire. 


always,  and  its  characteristics  are  now  well  known.  The 
system  is  still  undercompounded,  as  B=— 1/5  in  the  numerical 
case  chosen  ;  but  Cg  and  C5  are  always  equal,  the  speed  never 
<:hanges,  except  in  so  far  as  93  and  94  are  reduced  from  their 
original  value,  90,  by  armature  reaction,  and  in  the  emergency 
of  short  circuit,  as  has  been  shown,  this  is  really  the  most 
favourable  connection  of  all  for  getting  the  machines  to  stand 
up  to  the  overload-  Owing,  however,  to  the  considerable 
undercompounding,  which  cannot  be  altered  at  all  by  field 
regulation,  since  A  is  unity  under  all  circumstances,  the 
arrangement  would  not  work  sufficiently  well  in  practice  for 
it  to  be  adopted  as  a  standard.  The  third  stage  (c)  is  to  excite 
the  shiuit  of  each  machine  from  the  voltage  on  the  opposite 
side  of  the  .system,  so  that  F3  produces  94  and  F4  produces  93. 
This  means  that  the  fall  which  is  necessary  in  F3  relatively 
to  e^  is  obtained  at  a  higher  value  of  \\  than  before,  because 
93  has  actually  been  increased,  which  increases  c., ;  and, 
similarly,  the  fall  which  is  necessary  in  ('4  relatively  to  F4  to 
allow  the  correct  6'^  to  pass  is  obtained  at  a  lower  value  of  Y ^ 
than  before,  because  e^  is  itself  decreased  by  the  decrease  in 
94.  That  is  to  say,  A ,  being  now  less  tlian  unity  as  soon  as  any 
load  comes  on,  makes  the  system  more  nearly  level  com- 
pounded than  before,  the  value  of  li  depending  on  the  fLxed 
<-liaracteri.stics  of  tlu;  machines.  If,  for  example,  the  fields  are 
well  saturated,  then  the  change  in  flux  will  be  very  small,  and 
A  will  remain  nearly  unity.  If,  on  the  other  hand,  tlie  fields 
are  wmked  on  the  lower  straight  part  of  the  magnet isatiou 


wire,  'so  that  the  amjjere-turns  of  the  two  windings  are  equal, 
while  those  in  Fig.  25  are  unequal,  because  C^  and  Cj  are  never 
equal  The  series  windings  are  crossed  in  Fig.  25,  because,  in 
the  event  of  heavy  overload,  C\,  which  determines  the  opposing 
ampere-turns  on  the  motoring  side,  remains  much  less  than  Cj, 
which  det;  mines  the  assisting  ampere-turns  on  the  other  side. 
Hence  94  is  not  decreased  so  much  as  it  would  be  if  the  series 
windings  were  not  crossed,  and  there  is  less  danger  of  the  field 
vanishing  altogether.  This  is  rather  more  favourable  than  the 
case  of  Fig.  26,  because  in  the  latter  both  series  windings  have 
the  same  number  of  ampere-turns,  so  that  the  motor  field  is 
bound  to  be  weakened  more  than  it  is  in  the  case  of  Fig.  25. 
Otherwise  the  two  arrangements  are  practically  equivalent  to 
each  other. 

In  level  compounded  systems,  with  .6=0,  it  ought  not 
theoretically  to  matter  whether  the  shunt  windings  are  crossed 
or  not,  but  it  is  better  in  jiractice  to  cross  them.  The  ten- 
dency is  always  for  a  level  compounded  system  eventually  to 
become  under  compounded  as  the  load  increases  beyond  a 
certain  point,  and  when  that  occurs  the  shunts,  if  uncrossed, 
will  add  to  the  under  compounding  tendency,  whereas,  if 
crossed,  they  will  not  let  the  system  down  so  far.  Further,  on 
an  over  compounded  system,  with  B  positive,  owing  to  the 
lower  value  of  A  required,  it  is  advisable  to  arrange  to  cut  out 
the  seTics  windings  on  heavy  overloads,  in  whicli  case  if  the 
shunts  are  uncrossed  the  arrangement  is  the  very  worst  pos- 
sible, being  the  same  as  is  shown  in  Fig.  2-i  («),  whik»,  if  they  are 
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crossed  it  remains  at  the  much  better  stage  shown  in  Fig.  24  (c). 
And  if  it  can  be  arranged  to  disconnect  the  shunt  wmdmgs 
from  the  middle  wire  altogether  in  case  of  further  emergency, 
it  does  not  matter  whether  they  are  crossed  or  not.  Hence, 
on  the  whole,  the  safe  rule  is  always  to  have  the  shunts  crossed, 
even  though  in  a  system  with  B  positive  the  other  arrangement 
would  actually  give  the  required  value  of  A  more  easily,  and 
more  series  winding  must,  therefore,  be  used  with  crossed 
shunts  in  this  case  than  with  uncrossed  shunts  in  order  to  pull 
down  the  value  of  A  sufficiently.  This  may  necessitate  a 
somewhat  larger  size  of  machine  being  used,  to  find  room  for 
the  extra  winding,  but  reliability  is.  in  the  case  of  a  balancer, 
worth  a  little  extra  initial  cost,  as  if  it  should  fail,  tremendous 
damage  may  be  done  on  the  consumers'  part  of  the  system. 
Even  to  resort  to  the  cutting  out  of  series  windings,  except 
in  case  of  absolute  emergency,  is  bad,  because  it  is  bound  to 
upset  the  compounding  of  the  system,  and  will  probably  cause 
dissatisfaction  on  the  part  of  some  consumers,  if  not  actual 
damage  to  their  lamps.  Interpoles  will  help  greatly  in  cases 
of  overload,  as  they  will  keep  the  commutator  right,  though 
when  the  overload  becomes  very  great  they  may  have  a  ten- 
dency to  cause  unstable  running  or  hunting  of  the  balancer, 
owing  to  their  leakage  effect  on  the  vanishing  main  field,  and 
it  is  then  that  it  becomes  advisable  to  convert  the  balancer 
temporarily  into  a  shunt  wound  set.  Interpoles  must,  as 
u.sual,  always  be  connected  directly  in  series  with  the  armature 
on  which  they  are  acting,  and  are  consequently  not  crossed. 

XXI.  Design   of   Compouxd-wouxd    Fields   for   Rot.\ry 
Balancers. 

The  actual  process  of  designing  the  field  is  simple.  After 
selecting  a  frame  size  on  the  basis  discussed  in  an  earlier 
section,  the  larger  part  of  the  field  winding  space  is  devoted 
to  shunt  coils,  which  produce  by  themselves  the  flux  90  '"  ^^^^^ 
field.  Then,  from  the  known  constants  and  requirements  of 
the  set  and  .sy.stem,  the  value  of  A  is  found  for,  say,  full  load. 
The  value  of  the  brush  contact  resistance  corrresponding  to  the 
value  of  C'a  chosen  for  the  calculation  of  A  must  be  included  ui 
H,  as  otherwise  the  subsecjuent  calculations,  based  on  A,  will 
not  give  exactly  correct  results.  The  values  of  C^  and  Co 
can  be  immediately  calculated  from  C3.  when  A  and  C  are 
known,  and  a  few  trials  will  determine  the  number  of  series 
turns  which,  with  C\  and  Cj  passing  round  them  suitably,  will 
so  alter  the  original  ampere  turns  as  to  make  94/93  have  its 
required  value,  A.  If  the  arrangement  of  Fig.  26  be  used,  it  is 
not  necessary  even  to  know  C\  and  C'j,  as  C'3  produces  the  whole 
effect.  H,  for  example,  it  should  be  found  that  in  such  a  set, 
to  deal  with  6*3=40  as  normal  full  load,  with  B=0,  the  shunt 
ampere-turns  alone  are  12,000  per  machine,  and  A  has  to  be 
i)-HH,  then  with  40  amperes  in  each  series-winding,  one  adding 
atiipere-turns  to  12.0(KI,  and  the  other  subtracting  ampere- 
turns  from  it,  the  fluxes  must  be  such  that  94/93-^0-88.  The 
magnetisation  curve  of  the  frame  being  knowji,  the  following 
would  be  the  process,  the  value  of  9„  being,  say,  1  megaline  p('r 
pole. 

l'ro))<n"'il    rtcricM    turnH    per 

miv'hine  

SitIim     »iii|iiT(;-turnM       per 

miu'hiiie  

Total   anipiTi'-tiiriiH   proiluv- 

>"V  7t  ;■•■• 

Toliil  ttfii(M-r<'lurn«  proiluc- 

init  9,  

9,  (with   fiill-loail  armaturu 

rinntion)    I  0«40|  0020 1  OIHK) 

9,  (with  (iill'loail  armnturi! 

ri'a<:ti"ii)    

9i/?i     '^ 


and  C'2  is  22-8  amperes.      The    calculation    table  is  then  as 
follows  : — 


0 

10 

0 

400 

2,0()0 

11,000 

20 

800 

11,200 

12,000  12,400  12,800 

I 


OO'IO    OOUO ,  01)80 
1-00    I  O'OH      0'»2 


:io 
1,200 

10,800 

1:1.200 

0-880 

l-OOO 
0-88 


40 

.'iO 

l.lfOO 

2,000 

10,400 

10.000 

i:»,(ioo 

14,000 

0-8(i0 

0-840 

1-010 
0-85 

1020 
0-82 

'  ThcTpforc,  30  wrieB  lurnn  per  machine  are  juHt  right,  designed 
in  carry  40  ampcreM  at  (ull-loiid. 

For  the  rune  of  Ki^.  2.'i,  HuppoHc  (J  ill  1-!)  amperes,  thcu,  as 
r,  id  40  and  A  Ih  0-HK.  (\  is  10x0-88/1 -88.-  -18-7  ttni|)ereH. 
iinil  (\  is  40/1-88  -21-.'J  iiniiM-rc-M,  ho  tjiat  C'l  is  17-2  amperes, 


Proposed  series  turns  per 
machine     

Ampere-turns  opposing,  due 
to  17-2  amperes    

Ampere-turns  assisting,  due 
to  22-8  amperes    

Total  ampere-turns  produc- 
ing 9 1  

Total  ampere-turns  produc- 
ing tpa  

(p,  (with  full-load  armature 
reaction)    

93  (with  full-load  armature 
reaction)    

?4/93  =  -4 


0 

20 

0 

340 

0 

460 

12,000 

11,660 

12,000 

12.460 

0-940 

0-930 

0-940 
1-00 

0-960 
0-97 

40 

690 

910 

11,310 


60 
1,030 
1,370 
10,970 


12,910  |13,370 
0-910    0-890 


80 

1,380 

1,820 

10,620 

13,820 

0-870 


0-980    1-000  j  1-020 
0-93    I  0-89    I  0-85 


100 
1.720 
2.2H(> 
10.280 
14.28*> 
0-8o(» 

1-0.30 

0-82 


Thus,  rather  more  than  60  turns  per  machine  are  required 
in  this  case,  probably  about  70,  to  carry  an  average  current  of 
20  amperes.  The  values  17-2  and  22-8  used  above  are  true 
only  for  the  finally  used  correct  values  of  the  fluxes,  which 
means  that  none  of  the  other  columns  in  the  calculation  are 
consistent,  as  they  correspond  to  a  value  of  A  which  would  not 
give  17-2  and  22-8  amperes  as  stable  values.  The  method  is, 
however,  a  correct  one  as  far  as  its  purpose  goes,  as  it  is  used  to 
discover  a  column  of  consistent  values,  containing  the  correct 
solution,  and  actually  succeeds  in  doing  so. 

A  set  of  about  this  size,  with  frames  well  rated  up  on  full- 
load,  should  carry  100  per  cent,  overload  comfortably  for  a  few 
minutes,  say,  80  amperes  in  the  middle  wire,  and  at  the  same 
time  automatically  keep  level  compounding  within  1  per  cent, 
of  V  throughout,  without  the  use  of  any  shunt  regulating 
resistance,  so  that,  if  V  be,  say,  200  volts,  F3  should  lie  between 
199  and  201  volts  right  up  to  6*3=80.  In  the  above  calculation 
only  the  ratio  of  fluxes  has  been  considered  ;  the  actual  values 
of  the  individual  fluxes  may  be  what  they  will,  and  all  that 
happens  is  that  the  speed  adjusts  itself  to  suit.  The  adoption 
of  the  device  of  making  C3  control  A  has  reduced  the  possible 
number  of  complete  solutions  of  the  problem  from  infinity  to 
one,  but  fortunately  the  one  can  be  easily  determined,  and 
speed  does  not  matter,  so  long  as  it  does  not  become  excessive. 
The  actual  values  of  93  and  94  depend  on  the  shape  of  the  mag- 
netisation curve  of  the  frame,  and  this  is  the  additional  factor 
which  has  now  been  brought  in  and  allows  the  problem  to 
have  one  definite  complete  solution. 

Referring  to  Fig.  14,  it  will  be  seen  that  for  B  to  continue  to 
be. zero,  the  curve  of  fj  gradually  bends  upwards  again  towards 
zero  at  the  turning  limit,  and  Cg  becomes  equal  to  63  nearly. 
Now  if  this  were  the  distribution  of  currents  in  the  series 
windings  93  would  certainly  be  greater  than  90,  but  94  would 
not  be  appreciably  less  than  9p,  because  the  series  winding 
would  be  carrying  only  C,  which  has  practically  no  effect. 
Hence,  instead  of  being  zero,  as  it  should  be  for  B  to  be  zero, 
A  will  have  some  positive  value  less  than  unity,  which  means 
that  the  system  will  have  become  under  compounded.  At 
what  point  this  starts  will  depend  upon  how  soon  the  curve  of 
('•.  begins  to  turn  upwards,  but,  as  has  been  said,  it  is  easily 
jiossible  to  get  100  ])cr  cent,  overload  in  the  middle  wire  with 
])ractically  perfect  results  as  regards  (■om])o\nuling  of  the 
system,  and  if  the  interpoles  and  brushes  were  specially  (-arc- 
fiilly  adjusted  to  avoid  hunting,  still  greater  overload  ('aiJarity 
witii  good  compounding  could  probably  be  obtained.  .V 
similar  consideration  will  show  t  hat  a  set  designed  for  any  ot  hci- 
sort  of  coiupoimding  with  li  constant  will  generally  tiot  main- 
tain that  amount  of  com))ouiiditig  indefinitely,  but  will  tend 
towards  a  lower  value  of  B.  Fig.  14  and  the  other  similar 
diagrams,  therefore,  do  not,  as  a  whole,  represent  cases  of 
aut^nnatic  working  ;  they  merely  show  how  to  get  a  given 
value  of  B  under  certain  (-ircumstances  by  somehow  making  A 
follow  a  certain  curv*-,  say  by  using  hand-regulated  resistance 
in  the  shunt  held  circuit.  In  luactice.  B  can.  by  careful 
design,  be  maintained  constant  for  a  long  enough  range  to 
cov("-  all  ordinary  loads,  and  I  he  bahiiucr  works  satisfactorily, 
therefore,  in  ai-tual  use. 

(7'(i  hr  nut  ill  lied.) 
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FREQUENCY  CHANGERS. 


At  the  meeting  of  the  Institution  of  Electrit-al  Engineers  on 
Tliursday,  the  8th  inst.,  the  following  discussion  took  place 
upon  Mr.  R.  Townend's  Paper  on  the  above  subject.  An  ab- 
stract of  the  Paper  will  be  found  in  our  last  issue  : 

Mr.  G.  W.  Paktkidge  said  he  was  sorry  tha  author  had  not  referred 
t(i  phase  changers.  Could  not  the  distribution  of  the  load  be  effected  by 
l\v<  use  of  automatic  regulating  transformers  instead  of  shifting  the 
-tator.  which  appeared  to  be  a  question  of  altering  the  inductive  drop  on 
the  particular  set  ?  The  alternative  method  of  paralleling  by  switching 
off  the  motor  would  cause  a  rush  of  current  when  the  motor  was  i^-con- 
nected  to  the  circuit  and  in  all  probability  damage  the  end  coil  of  the 
stator  winding.  Ht.  had  known  that  to  hapjKni.  His  motor  generators 
wore  now  switched  in  through  a  water  resistance.  Moving  the-  stators 
miglit  be  satisfactory  with  small  sets,  but  ho  thought  it  hardly  practi- 
cable with  very  large  ones.  The  synchronising  and  switching-in  of  the 
.-ets  might  be  possible  by  means  of  a  water  re  sistance  n\  the  first  instance, 
gradually  bringing  it  into  phase,  and  then  short-circuiting  it  by  means  of 
an  oil  switch.  Such  apparatus  could  also  be  used  for  switching  the  set 
o\it  if  there  was  any  disturbance  on  ths  two  supi>lies  which  were  being 
ill  alt  with.  He  was  not  clear  as  to  whether  the  author  advocated  the 
synchronous  or  the  induction  high-frequency  changer.  He  said  in  regard 
to  the  linking-up  of  stations  ir  South  Wales  the  use.  of  synchronous  sets 
was  undesirable,  because  the  capacity  of  the  stations  was  large.  Did 
that  mean  the  capacity  was  large  compared  with  that  of  the  frequency 
changers  ?  He  (llr.'  Partridge)  thought  the  induction  frequency 
changer  simpler  to  work,  though  he  aelmitted  the  subject  of  the 
.synchronous  frequency  changer  was  more  interesting.  The  size  of 
the  frequency  changers  required, and  also  the  capacity  of  the  different 
systems,  would  probably  increase  greatly,  and  he  thought  the  induction" 
frequencv  changer  would  be  preferable-;  there  would  be  less  danger 
of  its  falling  out  of  stap,  it  would  be  simpler  to  work,  simpler  in 
design  and  stronger  mechanically.  He  had  had  a  sot  working  satisfac- 
torily for  the  last  six  years.  The  particulars  of  this  set  were  as  follows  : 
Capacity.  1,500  kw.  :  speed,  36.5  revs,  per  min.  It  consisted  of  a  three- 
phase  induction  motor  with  a  woimd  rotor,  having  8  poles  connected  to 
a  single -i.hase  sxTichronous  machine,  which  had  28  poles.  The  syn- 
chronous machine  was  provieled  with  a  damper  winding,  so  that  it  could 
rim  as  a  motor  if  necessary.  Slip  of  motor  on  fidl  load,  2i  to  3  per  cent. 
( )verall  efficiency  of  set  86  J  per  cent.  It  was  made  by  the  Westinghouse 
Company,  and  he  thought  the  author  was  the  designer.  It  came  up  to  the 
compan -'s  guarantee.  Either  sida  o(  the  set  was  used  to  generate 
current.  It  was  sxTichronised  by  nmning  up  on  the  induction  motor, 
anel  then  varying  the  speed  of  one  or  other  of  the  sets  of  prime  movers 
before  synchronising.  It  nonnally  ran  with  three-phase  current  as  a 
motor  driving  the  synchronous  generator.  This  single-phase  generator 
was  provieled  with  a  TyrriU  regulator,  and  this  ore  set  kept  the  whole  of 
till  lighting  system  constant,  no  matter  how  many  generators  were 
synchronised  with  it.  As  soon  as  the  switchman  synchronised  the  steam 
si-t  he  had  noth'ng  further  to  do  in  regulating  the  systems,  as  the  pressure 
w-as  kept  constart  by  that  motor  generator. 

Mr.  J.  S.  HioHFiELD  said  ill  considering  the  question  of  ]inkmg-up  one 
always  cam.?  across  the  question  of  vaiying  freciuencies.  In  quite  a 
small  area  there  were  frequencies  of  90.60.  40,  50  and  75.  To  link-up, 
some  of  these  would  have  to  be  changed,  orelse  frequency  changers  must 
lie.  employed.  The  problem  of  frequency  changers  was  not  simple.  It 
was  desirable  that  the  link  should  enable  either  station  to  supply  the 
other.  On^  of  the  main  advantages  of  linking-up  was  to  enable  the  plant 
at  one  station  to  be  run  at  a  greater  load,  so  that  the  other  station  could 
bo  shut  do\vn  for  repairs,  and  if  the  supply  was  not  recijirocal  that  advan- 
tage was  lost.  He  thought  linking-up  two  different  frequencies  Involved 
the  use  of  synchronous  plant.  He  doubted  whether  the  induction 
generator  would  y  rove  very  successful,  and  he  thought  that  in  practice  a 
fre(|uency  changer  consisting  of  two  sjnichronous  sets  would  be  required. 
If  two  stations  some  distance  apart  were  tied  togetlier  through  the  shaft 
of  the  motor  generator  and  there  was  any  violent  ehan,g^ — as  there  was 
sou'Ctim-s  in  reciprocating  plant — th?  force  had  to  be  trarsmitteel 
t lnoiii;li  the  shaft.  With  tlie  ordinary  low-speed  reciprocatmg  engine  he 
doiiiitrd  whether  it  could  be  done  in  commercial  practice.  There  was 
the  ilitiiculty  of  putting  the  machires  in  step  and  .synchropising  them. 
It  might  1»  all  right  with  ope  big  miit  which,  once  it  was  put  in.  was  not 
taken  out  except  when  absoluteh  necessarv',  but  he  doubted  whether  it 
was  possible  to  work  a  great  number  of  those  frequency  changers  tying 
together  a  number  of  different  systems.  It  seemed  to  him  odd  fre- 
(lueneirs,  such  as  7.5.  IK1  and,  perhaps,  40,  should  be  done  away  with,  so 
that  there  should  oi-l\-  be  one  frequency  or  at  most  two  frequencies  to 
deal  with.  Ho  regarded  frequency  changers  as  a  temporary  expedient, 
e.vcept,  perhaps,  that  with  two  large  systcm.s  at,  say,  25  and  50  fre- 
quency i  t  would  Ixi  impracticable  to  change  the  whole  of  one  of  them  and  in 
that  ca.se  the  frequency  changer  might  ]irovo  of  great  and  lasting  value. 

In  reply  to  the  discussion,  Mr.  Townknd  said  he  had  not  referred  to 
lihaso  changers  because  lie  ha"d  heard  another  member  had  partly  written 
a  Paper  on  that  subject  for  the  present  session,  but  he  had  since  heard  it 
would  not  bo  road  unt  il  next  session.  If  it  was  required  to  get  a  single- 
phase  from  a  three-phase  supply  without  unbalancing  the  three-phase 
system  or  to  got  a  three -pha.^o  balanced  supply  from  a  single.phaso 
s%sten>,  it  could  not  bo  done  with  transformers.  There  must  bo  some 
rotating  apparatus,  because  a  single-phasc  load  went  from,  .a  maximum 
down  to  zero  and  backtoaniaximum,  and  itwas  a  pulsating  load,  wherias 
a  polyphase   load  w.is  a  continuous  load.     Care  must  tx>  taki'n  of  tho.se 


pulsations  by  means  of  inertia  in  the  moving  parts  of  the  machine.  When 
a  sing)e-|)hase  load  was  taken  from  a  polyphase  system  it  distorted  the 
phase  relation  of  the  polyphase  .system,  and  any  polyphase  motor,  either 
svnchronous  oi-  induction,  connected  to  that  system  would  have  a 
balancing  effect — I.e.,  the  phase  of  the  motor  connected  across  the  high 
voltage  phases  of  the  system  would  draw  more  than  th?  ])hase  connected 
to  the  low-voltago  phase  of  the  system,  and  if  the  power  taken  from  the 
high- voltage  phases  was  in  excess  of  the  power  required  by  the  motor " 
it  would  deliver  powsr  back  again.  It  therefore  worked  as"  a  balancer, 
and  the  amount  of  balancing  it  could  do  deiiended  on  the  inductive  droii 
in  the  windings.  The  motor  having  this  balancing  effect  unbalanced  its 
own  voltages,  and  therefore  there  must  be  impressed  on  the  motor  a 
voltage  of  such  a  value  and  phase  that  it  would  cau.se  this  balancing 
current  to- flow  in  the  motor  or  to  overcome  the  inductive  drop  by  this 
unbalanced  current,  and  by  this  m.eans  a  perfect  balancing  machine 
would  be  obtained.  The  s\Tichronous  motor  had  the  advantage  that  it 
could  convey  the  magnetising  current  from  the  line  and  could  also  be 
used  to  improve  the  power  factor  if  necessarj'.  A  polyphase  motor  con- 
nected across  the  single-phase  supply  would  operate  as  a  transfonner,  and 
generate  current  in  the  second  phase  of  the  motor.  There  was  a  series 
converter, used  principally  for  converting  the  whole  of  the  power  from 
three-phase  to  single-phase  or  vice-versa,  and  a  shunt  converter, used  to 
bring  the  load  back  to  a  balanced  state.  The  shunt  converter  was  a 
three-phase  motor  coupled  to  the  circuit,  and  in  series  with  the  stator 
windings  was  connected  a  booster  mechanically  driven  by  the  main  cor- 
■verter.  Then  the  voltage  and  direction  of  voltage  were  adeled  to  the 
stator  windings  of  the  converter  in  such  a  way  as  to  balance  the  load. 
An  unbalanced  three-phase  load  consisted  of  a  balanced  three-pha.=e 
load,  plus  a  single -phase  load.  When  considering  problems  in  connection 
with  a  single -phase  load  it  was  convenient  to  say  a  single -phase  current 
could  be  resolved  into  two  single-phase  currents  with  opposite  rotations. 
A  current  had  to  be  impn  ssed  on  the  system  having  a  phase  rotation  in 
the  opposite  direction  to  the  normal  phase  rotation  of  the  system,  with  a 
voltage  of  such  a  value  and  phase-angle  that  it  would  exactly  neutralise 
the  coimter-rotational  load.  This  was  done  with  the  shimt-type  con- 
verter, by  taking  a  three-phase  s\Tichronpus  motor,  connecting  it  to  the 
mains  and  then  in  series  with  the  stator  windings,  and  connecting  a 
booster  in  which  a  voltage  with  the  desired  value  was  generated  with  a 
phase  rotation  opposite  to  the  nonnal  rotation  of  the  'bus  bars,  the  pha.<e 
of  the  impressed  voltage  being  also  dependent  on  the  amoiuit  of  out-of- 
balance.  The  voltage  of  the  booster  was  obtained  by  separate  excita- 
tion and  the  voltage  could  be  changed  as  desfred.  The  phase  of  the 
booster  voltage  could  be  changed  by  mechanically  moving  the  stator  or, 
as  was  usuaUy  done,  bv  having  two  field  coils  in  the  booster,  and  by 
exciting  the  two  fields  to  different  values  any  phase  displacement  could  be 
obtained  on  the  booster.  He  did  not  think  there  would  be  magnetic 
leakage  on  the  series  system.  With  regard  to  Mr.  Partridge's  sugges- 
tions that  transfonr.ers  m,ight  share  the  load  with  synchronous  sets,  he 
did  not  see  what  advantage  would  be  obtained.  There  would  have  to 
be  choke  coils  rmi  out  to  the  transformers.  When  using  the  rotatable 
stator,  which  he  (the  author)  thought  should  be  fitted  either  to  the 
motor  or  generator,  the  two  machines  might  be  mechanical  duplicates, 
but  a  third  machine  had  to  be  fitted,  and  it  could  not  be  made  a  mecha- 
nical duplicate  of  the  two  previous  machines.  He  had  seen  2,000-kw. 
machuies  fitteel  with  rotatable  stators.  In  some  cases  the  rotation  was 
controlled  by  a  small  motor  controlled  from  the  sw-itchboard.  The 
shock  when  an  induction  motor  was  switched  in  would  be  no  wor.se  than 
when  switching  the  full  voltage  on  the  machine  at  a  standstill.  It  w'as 
desirable,  however,  to  build  up  the  voltage  gradually  bv  means  of  a 
water  resistance.  He  had  seen  a  specification  for  automatic  means  of 
moving  the  stator  continuously  in  either  direction  by  means  of  a  motor, 
with  the  object  of  limiting  the  load  to  a  safe  loail  for  the  .synchronous 
converter,  but  he  had  not  heard  of  such  a  machine  being  built.  It  would 
be  troublesome  and  would  involve  slip-rings  for  what  was  usually  a- 
stationarj'  part.  He  had  never  heard  of  magnetic  coupling  being  used 
betwr.en  two  machines,  and  he  did  not  keow  that  it  was  necessar\',  as  it 
was  generally  considered  not  safe  to  link  un  two  .systems  with  fre-quenc.v 
changers  of  le'ss  than  half  the  ca^iacity  of  the  smaller  of  the  two  sjstcm.s, 
though  he  thought  in  many  cases  the  frequency  changer  was  much  too 
big.  The  size  of  the  frequency  changer  was  not  limited  by  the  capacity 
of  the  station,  but  by  th-  variation  of  the  load  on  the  stations.  He  d'd 
not  think  there  would  be  a  great  deal  of  trouble  in  regard  to  paraUelir.g 
the  generators.  The  whole  problem  was  solv.^d  if  one  machine  was 
fitted  with  a  rotatable  stator.  The  machine  was  rocked  back  imtil  the 
machines  were  in  pha.se,  then  the  stator  was  rocked^backwards  again 
until  it  took  the  load.  The  induction  frequency  changer  had  advan- 
tages in  synchronising  tie  generators,  but  it  hacl  a  great  disadvantage 
when  it  was  necessary  to  rmi  inverted  with  induction  machuies  gene- 
rathig.  There  must  be  a  large  kilovoltampere  ca))acity  on  the  syn- 
chronising set  in  paralleling  induction  machines.  There  was  also  the 
drawback  of  change  of  frequency  between  full-load  and  no-load. 
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THE   ABUSE    OF  PROSPERITY   AND    THE 
MISUSE  OF  MAN  POWER. 

(iiven  access  to  a  sufficieutly  long  purse,  or  having  well- 
nigh  unlimited  credit,  an  incompetent  person  could,  for  a 
time,  gull  others  of  greater  ability  into  the  belief  that  he 
■was  an  exceedingly  shrewd  man  of  business.  Tt  would  be 
possible  for  him  to  continue  the  deception  till  he  had  to 
produce  his  balance-sheet  or  to  face  his  creditors.  In 
exactly  the  same  wa}-.  but  with  greater  ease,  is  it  possible 
for  the  statesman  to  claim  that  he  possesses  the  business 
instinct  to  a  marked  degree.  Incompetence  in  the  one  case 
means  that  relativeh'  few  people  suffer,  and  in  the  other  that 
the  entire  community  suffers.  It  were  idle  to  say  that  in 
the  above  we  refer  neither  to  a  particular  statesman  nor  to 
a  particular  coimtry  ;  but  the  gullibility  of  a  people  seems 
to  bear  a  direct  relation  to  the  age  of  the  country  in  which 
thev  live. 

It  is  the  prevailing  fashion  in  a  certain  section  of  the 
Press  to  lay  the  blame  on  the  shoulders  of  the  late  Govern- 
ment for  the  existing  and  truly  awful  state  of  affairs.  With 
this  view  we  have  little  .svmpathv.  The  foundations  on 
which  the  coming  victory  will  rest  were  well  and  truly  laid 
two  and  a  half  years  ago  by  a  mere  handful  of  men,  directed 
by  tho.se  who  have  since  been  hounded  out  of  office. 
In  tho.se  stirring  times  of  impreparedness  mental  effort 
trimnphed  over  brute  force,  as  it  has  triumphed  on  everv 
occasion  when  the  two  have  been  put  to  the  test.  In  our 
opinion,  the  pre.sent  unenviable  position  is  due  not  so  much 
to  Government  as  to  prosperity.  As  a  result  of  our  pro- 
sperity we  allowed  ourselves  to  become  inefficient,  and  faced 
with  the  possibility  of  less  prosperous  years  in  the  near 
future  it  is  now  .sought,  by  means  of  committees  innumer- 
able, to  better  the  conditions.  The  greater  the  difficulty 
of  keeping  body  and  sou!  together  the  hardier  and  moie 
efficient  is  the  race,  and  we  venture  to  think  that  but  for 
the  indiiHtrial  prosperity  during  the  war,  which  is  like  a 
curse  on  the  country,  an  entirely  satisfactory  peaces  wou  d. 
long  Hince,  have  been  arranged. 

The  most  recent  and  by  far  the  mo.st  striking  <'xani])i(  ol 
inettici<;ncy  is  that  of  the  National  Service  scheme,  which 
wa.s  launched  little  more  than  a  week  ago,  and  which  i.-  now 
making  its  trial  trip.  When  the  time  comes— as  it  as- 
.suredly  will  come— for  c()mi)ulHory  national  service,  the 
tiiiK-  tliiit  i.s  now  being  wasted  in  an  endeavour  to  rai.se  the 
■  •  ' '•  II  \  number  of  workers  under  what  is  called  the 
'II  '.irv  .lystem  will  be  bitterly  regretted.  Kor  not  only 
>:•■■'  i-K'd  time  in  the  prcNcnk  cost  us  considerably  more 
ill. II"  I  •.  niillion.H  sterling  per  day,  but  it  also  makes  the 
l>i.    il.iliiv  of  noble,  fruilfid  luliour  an  ideal  of  the  lernote 

f.ll.lH- 

ding  the  fact  that  most  of  the  pre.sent 
niply  u  leinciirhation  of  older  schemes  not 
..,  ui-'ii  ci.-\ ,  iiig,  the  pi<"Hcnl  milaxy  of  all  the  talents  affects 
t,<i  dcMjiiHe  the  advice  iitid  crilici.sm  that  is  offered  by  the 
luy  pn'.HH,  and  to  ignoni  nltogetln'i  tiie  techiiicnl  pres.'i.  We 
«gre.e  with  Mr.  Nkvuj.k  ('hamiikki.ain  thai  t  h(!  will  to 
niak«!  a  thitig  work  is  very  often  hull  the  battle,  but  we 
deny  that  Ihfi  will  is,  oi  it.sclf,  sufficient  to  ensnid  vlJiricnl 
wr)rking.     It    is  of   importance  to  the  country   tliut  the 


Xational  Service  scheme  should  work,  and  it  is  at  least 
equally  important  that  the  Scheme  should  work  econo- 
mically. The  absolute  necessity  of  quick  action  is  the  veiv 
best  of  reasons  why  any  and  every  scheme  should  be  well 
considered  before  putting  them  into  practice.  Ill-con- 
sidered action  spells  Gallipoli  and  Mesopotamia. 

That  compulsory  national  service  will  have  to  be  insti- 
tuted can  be  shown  by  means  of  smiple  arithmetic.  During 
the  present  conflict  it  has  been  found  that  from  three  to  five 
workers  are  required  for  the  supply  of  the  necessaries 
required  by  every  Eoldier.  Our  cwn  troops  number  several 
millions,  and  a  conservative  estimate  shows  that  12  million 
workers  are  required  for  supplving  necessaries.  To  this 
number  must  be  added  another  big  number  to  represent 
those  whose  business  it  is  to  supply  necessaries  to  the  workers. 
Nor  is  this  all,  for  in  order  to  wage  the  war  the  export  trade 
of  the  countrj'  must  be  maintained.  The  latter  impera- 
tively demands  the  employment  of  many  workers.  There- 
fore any  scheme  of  national  service  to  be  successful  calls 
for  workers  in  numbers  commensurate  with  the  number 
of  persons  at  present  in  the  country  who  are  able  to  work, 
which  means  every  fit  person  from  Ifi  to  60  years  of  age. 
This  is  to  provide  the  necessaries  for  oiU'  own  fighting  men. 
and  to  continue  our  export  trade.  In  addition  to  our  own. 
other  troops  have  to  be  provided  with  necessaries,  and 
although  in  the  past  America  has  been  able  to  lighten  <nir 
burden  verv  materially,  the  likelihood  of  America  having, 
to  help  herself  must  not  be  overlooked. 

That  the  skill  of  many  of  the  workers  in  the  country  is 
not  yet  directed  into  proper  channels  is  evident  from  an 
inspection  of  the  goods  displayed  in  the  shops  in  all  the 
large  towns.  It  is  common  knowledge  that  there  is  an 
unparalleled  boom  in  most  non-essential  trades,  and  the 
said  boom  will  continue  as  long  as  Parliament  allows  non- 
essential goods  to  be  manufactured,  and  as  long  as  people 
imagine  that  because  they  have  the  money  they  have  the 
right  to  spend  it  as  they  wish. 

Since  August,  1914,  the  people  of  the  country  have  dis- 
covered that  they  are  musical,  and  as  a  result  pianos  are 
at  a  premium.  Jewellers  say  they  "  cannot  complain.'" 
We  take  it  that  when  a  business  man  says  he  cannot  com- 
plain he  really  means  that  he  is  doing  well.  Never  to  our 
laiowledge  have  so  many  people  (of  both  sexes)  been  seen 
wearing  furs  as  during  the  present  season.  Alth(nigh  sugar 
can  only  be  obtained  with  "difficulty  for  domestic  purposes, 
anyone  having  money  suflScient  can  buy  sweetstuft's  by 
the  cartload.  A  glance  in  the  windows  of  any  "  fashion- 
able "  boot  shop  lends  colour  to  the  theory  that  the  desire 
nowadays  is  to  use  a  maximum  amount  of  leather  per  pair 
of  boots.  Reckless  extravagance  is  equally  noticeable  in 
the  drapery  and  allied  tradts.  Tlic  reader  can  furnish 
other  examples  by  the  score. 

The  manufacture  and  sale  of  these  haul)les.  bcarskuis,, 
i>ulti>)scotch.  boots,  blou.ses  and  the  like  takes  up  the  whole 
lime  of  a  vast  army  of  workeis,  us  well  as  an  ecjually  vast 
a)in  V  to  provide  them  with  foodstuffs  and  with  the  materials 
re(|uired  in  their  several  trades.  Instead  of  bringing  peace 
iM'Micr,  every  man-hour  thus  spent  delays  ])eace  by  one 
iiiiin  hour.  W(^  are  glad  to  note  that  the'PlUMK  MiNlSTKK 
liiiH  prepared  the  lountry  for  the  inevititble  by  saying  that 
if  the  voluntary  system  biialcs  down  compulsion  will  In 
necessary.  This  may  be  taken  as  an  indication  that  many 
workers  are  retpiirod.  In  some  respects  we  think  it  wiudd 
have  been  better  to  state  the  mnnber  of  workers  likely  to  be 
retjuired,  ami  to  aimounc(^  daily  the  nund)i!r  of  volunteers. 

Nothing  in  the  foregoing  cnn  be  calli'd  deslructive 
criticism.  We  have  reserved  this  'or  tin  last,  iitid.  unfor- 
tunatclv,  wc  shall  have  to  he  brief.      It    may  be   po.ssible 
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however,  to  deal  with  wliat  we  roiisider  to  be  latioual 
national  service  when  it  is  found  that  compulsion  is  necessary. 
There  are  parts  of  the  Scheme  which  fill  us  with  astonish- 
ment. If  we  understand  the  matter  rightly,  the  classifica- 
tion is  to  be  done  by  the  officials  in  the  local  emplo ynent 
exchanges,  and  volunteers  will  be  examined  by  these 
officials.  It  appears  that  provision  has  been  made  for 
examining  elsewhere  those  who  are  averse  to  going  to  the 
labour  exchange  (we  purposely  give  this  excellent  though 
ill-managed  institution  the  name  by  which  it  is  generally 
known,  notwithstanding  the  fact  that  to  many  anything 
connected  with  labour  is  so  common).  This  pandering  to 
the  whims  of  the.  public  is  a  sign  of  weakness.  The  clas- 
sification of  the  volunteers  into  trades  by  the  very  superior 
and,  from  the  labour  standpoint,  totally  incompetent  and 
oftentimes  very  young  officials  of  the  labour  exchange  means 
that  the  work  will  have  to  be  done  a  second  time.     In  our 


opinion,  the  apology  for  the  minimum  wage  was  sadiv  out 
of  place.  We  have  yet  to  see  the  recruiting  sergeant  who 
adopts  an  apologetic  tone  to  the  man  who  risks  everything 
for  a  shilling  a  day.  What  the  man  in  the  street  wants  to 
feel  is  that  in  his  ab.sence  on  national  service  his  less 
patriotic  neighbour  will  not  be  allowed  to  deprive  him  of  his 
bisiness,  and  that  the  State  will  not  allow  some  inoffensive 
alien  to  fatten  at  his  expense.  What  the  engineer  wants 
to  know  is  :  "'  What  does  Mr.  Neville  Ciiamkerlain  mean 
by  an  engineer  ?  "  We  should  like  to  know  in  how  many 
of  the  hundi-ed  branches  of  engineering  are  volunteers 
specially  wanted '!  The  machinery  already  exists  foi- 
suppl}'ing  volunteers  in  many  of  these  branches.  By  means 
of  this  machinery,  which  is  more  stable  even  than  the 
Cabinet,  it  will  be  possible  quickly  to  find  engineers  (|ualified 
to  fill  engineering  appointments,  and  to  find  real  engineers 
to  take  the  place  of  the  pseudo  engineers  now  in  our  midst. 


THE    PARALLEL   OPERATION   OF   STATIC  TRANS- 
FORMERS. 

BY  i.  LINDLEY  THOMPSOX,  M.SC,  A.M.I.E.E.,  AND 
S.  AUSTEX   iSTIGANT,  A.AM.I.E.E. 

{Concluded  from  page  516.) 

Sammary.^The  authors  deal  first  with  the  aspects  of  voltage  ratio, 
impedance  and  polarity,  as  affecting  the  operation  of  single  phase  trans- 
formers in  parallel.  Comparati\T3  tables  are  given  showing  the  effect  on 
loading  of  varying  ratios  of  resistance  and  reactance  and  also  of  unequal 
impedances.  Fonnulse  are  given  to  determine  the  transformer  current 
values  and  phase  angles  under  these  conditions.  Polyjihase  trans- 
formers are  then  treated  in  a  similar  manner,  but  with  the  inclusion  of  a 
study  of  phase  rotation.  The  "phasing  out"  of  three-phase  trans- 
formers is  described,  tables  and  diagrams  being  given  which  show  possible 
voltage  measurements  obtainable.  Results  of  paralleling  dissimilar 
groups  of  transformei-s  are  described,  and  in  conclusion  the  effects  of 
position  of  junctions  to  'bus  bars  or  main  cables,  temperature  and  power 
factor  are  discussed. 


Polyphase  Transformers. 
In  dealing  with  polyphase  transformers  it  wUI  be  seen  that 
the  treatment  of  the  subject  of  paralleling  is  on  similar  lines 


ing  to  operate  any  two  or  more  polyphase  transformers  in 
parallel,  the  internal  connections  should  be  carefully  studied 
to  ascertain  whether  parallel  connection  on  both  primary 
and  secondary  sides  is  permissible. 

Fig.  4  shows  the  complete  range  of  possible  connection.s. 
The  interconnected  ,star-delte  connection  is  not  included, 
as  it  has  no  utility  and  no  advantage  over  a  delta-delta  con- 
nection. 

It  will  be  noticed  that  Fig.  4  is  divided  up  into  four  main 
sections.  The  pairs  of  connections  enclosed  in  the  left-hand 
upper  and  right  hand  lower  sections  indicate  permi^^sibh- 
internal  connections  for  parallel  operation,  as  their  primaries 
and  secondaries  are  both  in  phase.  The  pairs  of  connections 
enclosed  in  the  left-hand  lower  and  right-hand  upper  sections 
indicate  those  internal  connections  which  are  not  suita))le  for 
connecting  in  parallel.  In  these  cases  the  secondaries  are  all 
•30  deg.  out  of  phase,  as  shown  by  the  dotted  lines  ioininer  the 
pair.s  of  secondaries. 

1.  Voltage  Ruio. 

2.  Per   cent.   Impedance   Voltage. — Thest   cwo  factors  have 
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to  that  of  single-phase  transformers,  hut  is  necessarily  extended 
to  cover  the  diversity  of  possible  connections.     Before  attempt- 


Ikmmi  iidequati'U   enough  treated  in    the  easejof   single-phase 
transformers  and  need  no  further  attention. 
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3.  Polarity. 

4.  Phase  Rotation. — As  stated  previously,  the  procedure 
adopted  to  determine  the  correct  i  unction  of  the  terminals  of 
two  or  more  transformers  is  termed  '"  phasing  out.'"  In  the 
case  of  polvphase  transformers,  however,  it  is  essential  that 
lioth  the  pclarity  and  phase  rotation  of  paralleled  units  shall 
lit-  the  same. '  So  that  both  of  these  requirements  come  under 
the  general  term  of  "'  phasing  out.""  A  brief  definition  of  the 
meaning  of  "  phase  rotation  "  will  doubtless  be  of  assistance 
A  concise  definition  is  given  by  Mr.  E.  C.  Stone  in  the  "  General 
Electric  Review"  of  August.  191.5,  and  is  to  the  effect  that 
""  phase  rotation  is  that  angular  direction  which  in  a  polyphase 
svstem  represents  progression  of  the  maximum  value  during 
a  sequence  of  time."'  This,  of  course,  applies  to  either  current 
or  voltage  and  may  be  either  in  a  clockwise  or  counter-clock- 
wLse  direction.  The  ultimate  determination  of  the  correct 
polaritv  and  phase  rotation  of  polyphase  transformers  is  fre- 
quentlv  a  laborious  procedure  and  in  any  case  is  much  more 
complex  than  that  of  single-phase  transformers.  This  is  due 
to  tl:e  numerous  possible  connections,  both  as  regards  polarity 
and  phase  rotation.  With  care,  however,  the  correct  polarity 
can  be  accurately  determined  and  the  following  remarks  and 
diagrams  indicate  the  methods  used. 

'  A.ssume  that  we  have  two  three-phase  transformers  having 
the  .same  ratios  and  impedances  and  that  their  internal  con- 
nections correspond  to  one  of  the  permissible  connections  given 
in  Fig.  i.  Fig.  5  shows  the  two  transformers  X  and  Y,  and 
in  this  first  case  we  will  assume  that  the  windings  are  un- 
«-arthed.     This  being  the'case,'^the  terminals  of  the  two  trans- 


Ci  Bi  A^ 
i  DtEt  F" 


C'i  B'i  A' 
D'T  E'»  F'» 


fornnTH  may  or  may  not  he  at  the  same  |)ot('ntial  aliove  earth. 
Jn  con-sequcnce  they  may  he  said  to  be  "■  floating""  at  their 
own  reMpective  potentials  above  earth.  Now.  transformer  X 
i«  '•omietted  acrons  the  "bus  bars  on  both  primar}'  and  .secondary- 
fiides  unri  tran.Kformer  Y  is  coniiwted  across  the  bars  on  tlie 
primary  .side.  Before  taking  any  voltajre  measurements  it  is 
ffwentiul  to  fix  tlie  potential  of  the  two  transformers  to  tjie 
Haine  value  above  cartji.  This  i.s  effected  by  connecting  one 
of  the  weondury  terminaJH  of  tran.sformer  Y  on  to  the  .same 
'bil«  bar  U.S  i.^  connected  what  mis.'ht  he  tliought  to  be  the  corre- 
HpondinK  tfrminal  of  tran.sformiT  X.  i.e.  say,  tliose  lettered 
JJ  iiml  Jj'.  Now  mea.ture  tlie  voltage  acro.ss  /i'.A"  and  f.f. 
It  the  voltage  riieuHuremcnts  in  both  in.stances  are  zero,  the 
tr.iii^oriiiertt  are.  of  the  name  [)olarity  and  phase  rotation  and 
ui.iv  1)1-  permanently  connected  aerrMs  Himilar  't)u.s  bars,  if, 
hiMvi-viT,  the  voltii)ie«  mea.snred  across  A'.A"  and  F.F'  are  twice 
the  normiil  line  voltage  then  tbe  traiiH(ormir.s  are  of  opposito 
poliiritv.  but  lin\e  il,e  name  plia.-e  rutntion  and  paralleling  is 
iiii|io.H.>iil)|e  with  their  jircMent  connections.  In  order  to  ob- 
viate the  ncceiwity  for  writing  out  any  further  all  the  |)ossibh' 
\.,li;iv'e^  i.btiiiiialili!  luTofw  varii.u.s  terminals,  a  (let.iiilcd  .^um- 
in.it,  !•  '.Mven  iM  FigH.  «i  to  i;(incluHive,  togetber  with  Table  1 1 1. 
Willi  thi-i  Table  in  mind  and  almi  referring  to  the  cc.neisc  key 
included,  th«  followinK  in  the  ](rocedure  UMually  adopted  iii 
order  to  "  |»hajM-  out  '  when  parallelini;  trun.-formerH  of  dis- 
oiniilur  innnufiictiire.  ReferririK  iifiiin  to  Kig.  5,  t.jie  irans- 
(oriTier*  hnve   their  leai'ln  lonnected  a^  uliowri  and  de.Hcribed 


above.     The  voltage  measurements  across  E.E',  F.F',  E.F' 
and  F.E'  should  be  made.     These  four  values  will  correspond 
to  one  or  other  of  the  various  conditions  of  Table  III.     As  a 
case  in  point  let  these  various  voltage  measurements  be —     , 
•  Across    £.£'=1-73  line  voltage. 

i^..F'=l-73  line  voltage. 

E.F'=2m  line  voltage. 

i?.£'=2-00  line  voltage. 
These  measurements  will  agree  then  with  Fig.  7b.  and  from  the 
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c.     (7.)     d. 
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b.  c. 

Vins.  0,  7.  s, 


(13.) 

1.    H', 


d. 

II.   12 


diagram  it  will  lif  seen  tliat  I  hi-  two  t  laiisfoniicrs  are 
nite  polarity,  opposite  phase  rnliitiiiii.  and  lia\  <•  like  I 
l)ri<l,t;ed.     In  order  to  brint;  these  two  transformers 
it  is  nece.H.sarv  to  reverse  the  interiiid  eiinnect ion  of  I'it 
primary  nr  .secondaiy  windinjis  i>f  transformer  Y  aiu 
change  the  lettering  A"  and  /'".     Having  made  these 


f  oppn- 
rmiiials 
itii  line 
her  the 
inter- 
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Table  III. — Possibk  Voltage  Measurements,  Phase  Rotation,  and 
J'dlaiit!)  Conditions  ivhen  Paralleling  two  TltreePhase  Transformers  of 
Similar  Internal  Characteristics. 


Table  in. 

— continued. 

Volts  across  terminals. 

Phase 

rotation. 

^'''''"ty-    'bridged. 

Trans.  Y. 

Trans. 

Cor- 
rect. 

Re- 
versed 

Cor- 
rect. 

TiUe'^"- 
^''"'llike 

X 

D' 

E' 

F' 

Rev. 

D 

O 

V 

V 

>| 

E 

V 

o 

V 

S-Y'cs 

YeS 

1 

1" 

F 

V 

V 

0 

1 

...  1     .. 

D 

0 

V 

V 

^ 

, 

E 

V 

V 

o 

r 

Yes 

/. 

F 

V 

o 

V 

J 

D 

V 

o 

V 

■^ 

E 

V 

V 

0 

VY'es 

,. 

F 

0 

.V 

V 

J 

D 

V 

o 

V 

^ 

E 

0 

V 

V 

L 

Yes 

,1 

F 

V 

V 

0 

J 

D 

V 

V 
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■^ 

E 

o 

V 

V 

^Yes 

f 

F 

V 

0 

V 

J 

T) 

V 

V 

0 

■^ 

i 

E 

V 

o 

V     y ... 

Yes 

Yes 

F 

0 

V 

V      jj 

D 

M5V 

0-578V|0-578vS 
M5V  p-.'i78V    J>Ycs 

E 

0-578V 
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...    Ki 

F 

0o78V 

0-.578VM.5V     J 

D 

lloV 

0 -578 VO  ■.578V  "1 

E 

0-578V 

0-.578VM5V   '  y   ...   ]     Y.-s 

...      t. 

F 

0-578V 

1-loV  ,0-578V:  J          i 

D      0-.578V 

115V  ;0-578V 

1 

[ 

E       0-578V0-578VM5V  , 

VY'es 

1 

r 

F      ]M5V   0-,578V|0-578V 
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i 

D      iO-578VllgV   0-578V 
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E      ,115V   0-.578Vi0-578V 

y ... 

Y'es 

...        ,1 

F      !0-578V0-578VlM.5V 

J 

1    ' 

D      0  •.578V  0 -578 VM5V    ' 

^ 

E      il-loV  ;0-.578V0-.578V    i»Ye.s  ;      ... 
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F      ]0-578VM5V   0-.578V 

j     ' 

D       0-.578VO-.578Vill.W    " 

\     i 

E       0-578V1-15V  !0-.578V 

y  ...      Yes 
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F       115V  |0-578V,0-578V 

r  ' 

1 

Key  to  the  above  Table. 
Polarity.  Phase  bridged 


Phase  rotation 

Correct    Correct    Like 

Correct    Correct    Unlike 

Correct     Reversed Like 

Correct     Reversed Unlike 

Reversed Correct    Like 

Reversed Correct    Unlike 

Reversed Reversed Like 


Fig 
B  O.C.C 
8  a.c.e..  9 
7  a.c.e. 
10  a.c.e.  11 
t\b.df. 
8  b.d.f.  9 
Tb.df. 


b.d.f. 
Reversed Reversed Unlike 10  b.d'f.,  U  b.d.f . 

tions,  similar  voltage  measurements  should  again  be  taken  and 
the.se  will  now  be  found  to  be — 

Across    £'.£"=zero. 
F.F'=zcTo. 
E.F'==line  voltage. 
F.E'^ine  voltage, 

i.e.,  the  corresponding  diagram  is  now  Fig.  6a.  and  the  trans- 
formers now  possess  the  same  polarity,  same  phase  rotation 
and  have  like  terminals  bridged.  The  above  method  can  he 
followed  in  dealing  with  any  of  the  cases  specified  in  Figs.  0 
to  11.  It  will  be  noticed  that  these  diagrams  also  take  into 
account  the  bridging  of  dissimilar  pha.ses.  The  various  con- 
ditions of  connections  shown  in  Figs.  6  to  1 1  are  also  applicable 
to  any  of  the  combinations  shown  in  diagram.  Fig.  4. 

In  the  ca.se  of  transformers  connected  star-star  a  sin\pler 
method  is  available.  In  order  to  fix  two  such  transformers  to 
the  same  relative  potentials  above  earth,  the  neutral  points  of 
the  two  secondaries  are  bridged.  The  following  viiltnu'' 
measurements  should  then  be  taken,  and  as  a  case  in  |i(iint  I't 
them  equal  — 

Across    £.£"=0-578  line  \  oltiige. 

F.F'=0-r)78  line  voltage. 

E.F'=l-\5    line  voltage. 

F.E'--=()-578  line  voltage. 

£.Z)'=0-578  line  voltage. 

F.D'  =  ]-m    line  \(,ltage. 
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These  conditions  will  be  seen  to  correspond  with  Fig.  13c, 
which  denote  that  the  transformers  are  of  incorrect  polarity 
and  correct  phase  rotation.  To  bring  these  two  transformers 
into  line  it  is  necessary  to  reverse  the  internal  connections  of 
either  the  primary  or  secondary  windings  of  transformer  Y  or 
change  the  lettering  of  the  secondary  terminals  of  the  same 
transformer  as  follows  : — 

E'  changed  to  D' 
F'  changed  to  E' 
D'  changed  to  F'. 
These  alterations  having  been  effected  similar  voltage  measure- 
ments should  be  repeated,  which  will  be  found  to  give — 
Across   E.E'=zeTo. 
F.F'^zeio. 
E.F'=]ine  voltage. 
F.E'=lme  voltage. 
E.D'=\ine  voltage. 
F.D'— line  voltage, 
which  conditions  will  agree  with  Fig.  12a.     Permanent  ton- 


j  '  B]  rj      ci    [A^  j  ■b'  n     ^c| 

www         WmaI  www         vwwv   I 
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E  D'  ET 

Fig.  14. 


important,  and  phasing-out  is  conducted  in  the  same  way  as 
with  ordinary  three  phase  transformers. 

Fig.  15  shows  diagrammatically  connections  of  this  type. 

A  further  case  might  be  treated  which  deals  with  the  parallel- 
ing of  a  three-ijhase  transformer  with  a  bank  of  three  single- 
phase  transformers  connected  in  delta-delta.  Given  that  the 
phase  connections  of  the  two  units  permit  of  parallel  operation, 
then  the  procedure  is  as  follows  :  Connect  the  three-phase 
transformers  and  the  three-phase  bank  in  parallel  on  the 
primary  side  as  shown  in  Fig.  16.  In  this  instance  each  single- 
phase  transformer  must  be  phased  out  separately.  Now 
connect  terminal  3A  to  terminal  iX  via  the  bus  bars  and 
measure  the  voltage  across  4A  and  5X.  If  zero  voltage  is 
indicated — the  conditions  being  shown  vectorially  at  "  a  " — 
tlie  connection  is  correct  and  permanent  connection  can  be 


21   1 
B 


4    5    6 


3    4  3    4  3    4 


C.  \  '    d. 


Fiu.""  10. 


nections  can  be  made  to  the  'bus  bars  and  satisfactory  opera- 
tion will  ensue.  The  same  procedure  applies  to  any  com- 
bination of  transformers  detailed  in  Fig.  1.  which  have  star 
secondaries. 

When  ])hasing-out  for  the  paralleling  of  two  Scott-connected 
three  to  two-phase  transformers,  care  must  be  exercised  that 
the  tliree-pha.se  windings  are  symmetrically  connected.  If 
this  i.s  not  so  the  two-phase  windings  will  be  30  deg.  out  of 
l>hiii*<\     The  connections  are  indicated  in  Fig.  14  where  ter- 


made.  Should  the  voltage  measurement  across  4 A  and  5X 
be  twice  the  normal  as  shown  vectorially  at  "  &,"  then  the 
phases  correspond  but  the  connections  are  reversed.  Hence 
4A  should  be  connected  to  4X,  when  the  voltage  across  3A  and 
5X  will  be  zero  and  permanent  connections  can  be  made.  If. 
however,  on  joining  3A  and  4X  and  measuring  across  4A  and 
5X,  the  voltage  indicated  equals  1-73  times  the  normal  as 
shown  at  "  e  "  or  equals  the  normal  as  shown  at  "  d"  then 
3A.4A  do  not  correspond  to  the  same  phase  as  4X.5X.  With 
.■!.V  and  4X  still  connected,  measure  the  voltage  across  4A  and 


Kio.  1' 


ininul  A'  in  connected  to  tiie  Kunie  'bus  bar  as  terminal  A  ;  B' 
t<>  tli<!  Hiiine  »»  B,  imd  (■"  to  the  sanie  us  (J.  If  tlie  ttonnections 
lire  corrert  zero  viiltufc  will  be  shown  on  measuring  across 
f).I)'  und  ucriiiw  E.E'  and  the  trunnforniprs  may  be  paralleled. 
If,  liiiwi'ver,  twice  thi-  line  voltuge  were  registercii  ncrosi*  tliesc 
teriiiinal-i,  then  the  jtriliirity  of  the  two  eiiiiiliiiiiilions  would  be 
rev<Twil,  To  correct,  rever»e  the  Mccondary  windings  of  one 
<-oinbinerj  unit,  i.e.,  interchange  D'  nnd  A"  and  also  interchunge 
the  otlier  <!IkIm  of  the  Haine  secondary  windinj^.-i  in  n  nimilur 
iiiunner.' 

If  it  in  dcMircU  to  |iiinilli-l  tw6  Tce-connecteil  conibiiuitionH 

*■!  ''  rii  to  three- |ilia.'<e  trunNformution  then  pi-rfectly  synmie- 

1  uneetion  in  not   neicKMnrv.     I'olnritv.  however,  is  all 


(iX.  If  zero  is  given  then  permaneiit  ((innection  can  be  made 
between  these  two  latter  terniiMnis,  hut  if  twice  the  normal  is 
indicated,  tlien  the  pliases  correspond  l)ut  are  reversed.  Sliould 
1-73  limes  the  line  voltagi^  or  nonnal  line  voltage  be  given  the 
phases  do  not  correspond  and  3.\  ami  IX  do  not  belong  to  tlie 
saine  phase.  Therefore,  by  coiiseciitive  reasnning  3.\  and  I.V 
must  be  in  the  same  phase  as  .""iX  and  (iX.  Tliis  metliod  of 
elimination  is  followed  thniUf^lioiil  willi  transformers  B  ftnd  (' 
until  zero  readings  are  ihtajiicd,  wImm  permanent  connections 
can  III'  made. 

As  a  final  example  uf  ;;inup  p.uallrlnit;.  we  will  take  I  lie  i':ise 
of  three  single-phase  Iransfiiinii'is  ((innected  in  closed  delta 
and  ojieraling  in  |mrallel  willi  two  single-pliase  IraiisfurMiers 
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connected  in  open  delta,  all  transformers  being  of  the  same 
rapacity  and  possessing  the  same  internal  characteristics. 

Fig.  17  shows  vcctorially  the  resulting  conditions.  Each 
group  is  first  dealt  with  separately  as  though  carrying 
full-load  current  and  the  results  combined  to  obtain  the 
correct  value  and  phase  relationship  of  the  currents  in  all 
transformers. 

Taking  first  the  closed  delta  :  I.,  Ila.,  III„. 
{'('.,  =current  value  in  transformers  Ila.  and  =line  current/\/3 
and  similarly  with  transformers  1.  and  III„. 

With  the  closed  delta  :  lit.  and  III*. 

C'C'3=current  value  in  transformers  II;,.  and  =line  current. 
Similarly  with  transformer  Ills . 

Completing  tile  parallelogram  and  taking  50  per  cent,  of  the 
resultant  current  value,  we  get  CC^  =  132  per  cent,  of  the 
normal  transfurmer  current  of  a  closed  delta  bank,  and  which 
is  apparently  th(;  current  in  transformers  Iln.  and  lib-  As, 
however  the  line  current  divides  up  inversely  as  the  impedances 
of  the  phases  of  the  bank,  it  is  obvious  that  the  actual 
current  in  transformers  Ila-,  Hi.-  and  III„.,  Hid.  is  in  ratio 
to  the  normal  transformer  current  of  a  closed  delta  hank 
as  BB^jCC\  or  as  100/132=()-7615  of  the  normal  translormer 
current. 

The  vector  .4.J4  shows  the  phase  of  the  current  in  transformer 
] ,  while  ^.43  and  BB^  show  the  phase  of  the  currents  in  trans- 
formers llo.,  II  .  and  III„.,  Illf,.  respectively. 

To  summarise  it  can  be  said  that  when  paralleling  a  bank 
of  open  delta  transformers  with  a  closed  delta  bank,  the  phases 
each  carrying  two  transformers  in  parallel  will  only  take 
76-15  per  cent,  of  their  full-rated  capacity  when  the  remaining 
phase  is  carrying  its  normal  full-load  current.  Also  that  in 
all  the  transformers  the  currents  will  be  out  of  phase  with  the 
voltages  as  indicated  in  Fig.  17. 

Other  factors  to  be  taken  into  consideration  when  paralleling 
transformers  are  briefly  summarised  as  follows  : — 

1.  That  the  cables  on  either  side  of  the  main  junction  are 
of  appro.ximately  the  same  length  (in  the  case  of  similar  banks 
on  either  side  of  the  main  junction).  Or  in  the  case  of  a 
heavier  bank  on  one  side  than  the  other,  the  percentage  resis- 
tance and  reactance  of  the  cables  should  be  in  the  same  pro- 
portion as  the  resistance  and  reactance  of  their  respective 
l)anks.  Should  these  very  materially  differ  then  conditions 
will  arise  as  indicated  in  Fig.  1,  i.e.,  the  currents  on  either  side 
of  the  main  junction  will  not  be  in  phase,  and  one  bank  at  least 
may  become  seriously  overloaded. 

When  two  or  more  transformers  are  to  be  paralleled,  whose 
respective  impedances  are  slightly  different,  the  current  dis- 
tribution may  be  balanced  by  a  careful  selection  of  the  main 
junction  point ;  that  is  by  allotting  to  tlie  transformer  with 
the  smaller  impedance,  a  proportionately  longer  run  of  cable, 
so  that  the  total  impedance  of  transformer  plus  cable  is  the 
.same  on  either  side  of  the  main  junction. 

2.  Tran.sforniers  should,  whenever  possible,  be  paralleled  at 
the  same  or  nearly  the  same  temperature.  Unless,  however, 
there  is  a  very  large  difference  between  tlie  temperatures  of 
two  or  more  transformers  at  the  moment  of  paralleling,  no 
si-rious  damage  will  result.  The  tendency  will  be  towards  the 
conditions  shown  in  Fig.  1,  as  the  transformer  at  the  higher 
temperature  will  have  a  greater  resistance  than  otherwise. 
Tills  will  result  in  increased  impedance  and  consequent  un- 
balancing of  current.  The  increase  in  resistance  obtaining 
from  an  increase  in  temperature  of  15°C.  to  60°C'.  is  only  18 
lier  ciuit.      As  the  resistance  drop  may  be  normally  of    the 

[:•.  order  of,  say,  2  i)er  cent,  of  the-  no-load  terminal  volts,  the 
incri'a.se  at  60°C.  would  be  up  to  2-36  per  cent.,  giving  an  im- 
pedance of  corresponding  increase.  The  results  of  this  can  be 
judged  from  Table  III. 

3.  With  regard  to  power  factor,  it  cati  be  delinitely  .stated 
that  the  satisfactory  parallel  operation  A  transformers  is 
entirely  independent  of  this  function  ;  that  is,  if  the  trans- 
lormcrs  do  not  take  their  normal  i)r,)portional  share  of  the  load 
a  I  an>  oni'  i)ower  factor^  they  will  not  do  so  at  any  other.  This 
call  be  clearK-  seen  on  referring  to  Fij;.  1. 


PRINCIPLES  INVOLVED  IN  COMPUTING  THE  DEPRE- 
CIATION OF  PLANT. 

The  following  is  an  account  of  the  discussion  on  M--;  is. 
Gill  and  Cook's  Paper  on  this  subject  before  the  Manchester 
Lccal  Section  of  the  Institution  of  Electrical  Engineers.     An 
abstract  of  the  Paper  was  concluded  in  our  issue  of  Jan.  26th. 
Mr.  S.  L.  Pearce  said  members  generally  would  agree  with  the  defini- 
tion of  the  KV^ipective  functions  of  the  engineer,  accountant  and  financier, 
and  with  the  emphasis  laid  upon  the  need  for  the  closest  co-optration. 
Within  the  last  few  years  there  had  been  examples  of  such  ca  operation 
in  connection  with  electricity  undertakings  in  this  country,  for  instance, 
at  Bristol  between  Sir  Wm.  Preece  and  Prof.  Dicksee.  and  recently  at 
Southampton,   where  Sir  John   Snell  was  a.ssociated  with  an  eminent 
accountant.     When  all  had  boon  said  on  this  point,  it  remained  true 
that  the  engineer  had  to  bear  the  brunt  of  the  correctness  or  otherwise 
of  the  depreciation  charges,  because  it  devolved  upon  him  at  the  start 
to  estimate  the  factors  which  determined  it — namely,  the  first  cost  and 
the  lives  of  various  portions  of  plant.     After  making  clear  what  was 
meant  by  "  depreciation,"  the  authors  resolved  it  into  two  components — 
renewals  and  improvements.     The  first  of  these  was  provided  for  alreadv 
in  the  case  of  local  authorities,  who  were  compelled  by  statute  to  fonii 
a  sinking  fimdm  connection  with  electricity  undertakings  ;  but  everyone 
did  not  appear  alive  to  the  necessity  of  making  provision  against  the 
possibility  of  having  to  scrap  portions  of  the  plant  before  the  physical 
life  was  at  an  end.     It  was  desirable  to  emphasise  the  fact  that  depre- 
ciation was  as  much  a  working  charge  as  fuel,  and  it  had  to  be  settled 
on  a  well-defined  basis,  not  dependent  upon  the  amoimt  which  a  company 
desired  to  pay  in  dividends  or  a  local  authority  to  allocate  to  the  relief 
of  rates.     Contrary  to  the  authors'  opinion,  there  appeared  a  fair  measure 
of  agreement  amongst  engineers  with  regard  to  the  question  of  the  life 
of  plant,  upon  which,  of  course,  the  renewals  chiefly  depended  ;   but  th  ■ 
trouble  lay  in  the  fact  that  the  recommendations  and  opinions  of  experts 
were  very  often  ignored.     The  question  of  obsolescence  or  improvement 
introduced  the   realm   of  speculation,   and  there  was  a  divergence   of 
opinion  as  to  the  percentage  allowance  for  residual  values.     It  was  almost 
impossible  at  the  present  time  to  forecast  correctly  future  progress,  or 
when  the  scrapping  policy  would  become  desirable  ;    therefore,  whilst 
agreeing  with  the  authors'  method  from  a  strictly  logical  and  scientific 
point  of  view,  it  was  doubtful  whether  in  practice  two  sets  of  elaborate 
calculations  were  necessary.     One  would  appear  to  satisfy  reasonably 
all  practical  requirements  if  based  on  the  life  of  plant,  either  physical  or 
economic.     If  the  fonuer  basis  were  adopted,  it  would  Ije  prudent  to 
build  up  a  general  reserve  fund  to  a  substantial  amount,  whicli,  of  course, 
would  depend  entirely  upon  local  corditions,  in  order  to  provide  for  the 
possibility  of  having  to  scrap  a  portion  of  the  plant  before  the  physical 
life   came   to  an  end.     Regarding   the   Local  Government  practice   in 
granting  loans,  10  or  12  years  ago  it  was  usual  to  allow  long  periods  for 
repayment,  periods  which  were  undoubtedly  in  excess  of  the  economic 
lives  of  portions  of  the  plant,  if  not  in  excess  of  the  physical  lives.   Since 
1906  the  Board  seemed  to  have  leaned  on  the  other  side,  and  the  periods 
were  miduly  short.     It  was  not  clear  whether  the  Board  now  intended 
to  cover  both  physical  and  economic  lives  ;  indeed,  it  was  open  to  doubt 
whether  the  new  policy  was  based  upon  any  very  definite  ideas  at  all. 
The  bulk  of  the  Paper  dealt  with  the  question  of  sinking-fimd  method 
against  straight-line  method.     Thefonnerwas  adopted  by  municipalities, 
and  a  verj-  strong  case  was  made  out  in  its  favour.     The  authors  laid 
undue  stress  upon  the  difficulties  of  carrying  out  the  modernisation  of 
existing  plant.     Many  at  the  oresent  time  wore  compelled  to  adopt  a 
big  scrapping  policy  :  schemes  were  being  held  up,  and  engineers  had  to 
modernise  existing  stations  so  as  to  increase  outputs,  and.  difficulties 
arose  when  no  provision  had  been  made  for  an  improvement  fimd.     The 
difficulties    were    not    to    be    exaggerated,    as    the  practice   of    local 
authorities  was  well  established.     The  Local  Government  Board  would 
grant  borrowing  powers  corresponding  to  the  full  value  of  the  new  plant 
required  less  the  amount  outstanding  on   the   old  plant.     During  the 
period  the  old  plant  had  still  to  rmi  the  midertaking  carried  a  double 
burden — the  annual  charge  on  the  old  plant  and  the  annual  charge  on 
the  new  plant.     Obviously,  every  engineer  deciding  upon  the  i)olic>-  of 
'scrapping  a  certain  amount  of  plant  would  have  to  take  all  these  facts 
into  consideration.     It  had  to  b?  borne  in  mind  that  the  cost  of  repro- 
ducing i^lant  was  not  necessarily  the  same  as  the  original  cost.     The 
autliins  were  right  in  making  a  strong  point  of  the  fact  that  the  life  of  the 
plant  ^U<nlld  be  reckoned  by  the  work  done,  and  not  merely  as  a  number 
of  years.     In  many  eliftrif  al  undertakings  the  load  factor  was  going  up, 
and  likely  to  incn  .1  -  -1  ill  i  in  t  her  in  the  future,  and  this  was  to  b<»  taken 
into  account  in  est  iniii  inu  1  In- economic  life  of  the  plant.     The  .speaker 
did  not  agive  that,  tlie  ninjntenancc  costs  m.ight  be  consideivd  not  to 
increase  with  age  of  plant.     'I'here  was  no  reference  in  the  Paper  to  the 
provision,  in  addition  to  the  fimd  for  expiring  capital  outlay,  of  a  further 
ftmd  for  the  acc|ui^ition   of  now  plant  without  recourse  to  the  i-aising 
of  new  capital,  eeiiueMnh    known  as  the  double  provision  basis.     Piv- 
stnuably  the  autlmis  .li^.i-jnni  with  such  a  policy.     Regarding  tho>e 
electrical  undertaking's  eoni|'elled  to  cortributo  certain  sums  annually 
by  way  of  relief  of  rates,  the  sneaker  expressed  opinion  that,  in  the  event 
of  this  policy  being  aboli.slied,  the  whole  of  the  benefit  accuring  therefrom 
should  not  go  to  the  consumer.     The  aim  of  all  undertakings  should  lie 
self-c(t])italisation  spivad  over  a  cycle  of,  say,  40  or  50  jtars. 

Mr.   .r.   Beckett  (Borough  Treasuivr,   Accrington),  rei>ic  senting   tin 
Limra-ihitv  and  riieshire  Branch  of  the  Institute  of  Municipal  Tre:\v\iivr. 
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and  Accountants,  entirely  agreed  with  the  authors'  view  that  it  was  very 
desirable  there  should  be  hearty  cooperation  betwe?n  the  various 
ofScials  of  municipalities  and  their  organisation  in  order  to  promote  the 
best  interest  of  those  whom  they  served  in  common.  The  first  essential 
was  to  find  out  the  facts,  and  with  these  at  all  events  there  would  be 
agreement.  Failing  this  an  approximately  accurate  basis  was  desir- 
able, and  in  fact,  must  be  adopted,  but  until  the  facts  could  be  definitely 
ascertained  divergent  opinions  were  neither  to  he  depreciated  nor  de- 
plored. They  were  rather  a  sign  of  vitality.  The  authors  stated  :  "I* 
is  often  said  that  one  ;annot  say  how  long  a  certain  plant  will  last.  One 
must  estimate  the  life  if  there  is  to  be  any  attempt  towards  scientific 
treatment  in  planning."  It  was  right  here  that  the  deplorable  diver- 
gence took  place  and  would  always  ari.se  on  the  subject  of  estimates,  but 
over  and  above  individual  differences  of  opinion,  there  was  in  practice 
alwavs  some  oscillation  between  phvsical  necessity  and  financial  expe- 
diencv.  between  actual  present  needs  and  available  means.  Referring 
to  exhausted  plant,  the  authors  stat«  d  :  "It  may  be  argued  that  the  cost 
of  making  them  (the  charges)  should  be  defrayed  by  new  capital ;  but 
this  is  not  always  available."  The  authors  suggested  this  should  be  part 
of  the  annual  charges,  but  the  speaker  submitted  that  it  was  no  part  of 
the  annual  charges  in  respect  of  plant.  It  might  be  prudent  to  make 
provision  for  it  by  way  of  reserve  if  there  was  surplus  revenue  available 
for  that  purpose,  but  it  was  certainly  not  true  accomiting  to  charge 
against  the  plant  for  any  period  more  than  had  b?en  taken  out  of  the 
plant  within  that  period  in  earning  the  revenue.  Who  could  fix  the 
charges  in  advance  upon  any  sort  of  scientific  principle  ?  Who  could  go 
into  a  power  house  and  mark  out  the  parts  which  would  become 
antiquated  or  obsokte  or  need  improvement  in  5.  15  or  2.5  years  ?  The 
proposition  was  dearly  indefinable.  Th^  necessity  for  the  charge  also 
depended  upon  the  state  of  development  of  the  plant  and  machinery.  The 
true  principle  apjK-ared  to  be  that  plant  might  be  discarded  and  replaced 
bv  more  economical  plant  out  of  capital  when  the  result  of  so  doing  \ipon 
the  revenue  account  was  not  only  to  maintain  a  state  of  equilibriimi. 
but  resulted  in  a  positive  tinaneial  advantage  to  the  undertaking.  Local 
authorities  could  not  give  effect  to  the  proposal  of  the  authors,  for  they 
had  to  submit  to  the  limitation  and  restructions  imposed  by  the  Electric 
Lightini;  (Clau.ses)  Act,  1899.  by  which  they  were  restricted  to  a  reserve 
fund  and  a  suq)lus  revf  nue  of  5  p^ir  cent,  upon  the  capital  outlay.  He 
did  not  agree  with  the  authors'  definition,  and  he,  therefore,  ventured 
upon  another  definition,  viz.  : — 

The  charge  against  revenue  of  any  given  period  of  that  proportion 

of  the  cost  of  production  during  that  period  which  represents  the 

consequent  fall  in   value  due  to  wear  and  tear  of  the  producirg 

machinery  and  plant,  or  the  repayment  to  capital  out  of  the  revenue 

earned  during  a  given  period  of  such  proportion   of  the   origmal 

outlav  as  has  been  absorbed  or,  consumed  in  eaminj?  such  revenue. 

Mor«  brieflv.  this  was  the  capital  restoration  charge.     The  authors 

declared  that  the  function  of  the  engineer  was  to  provide  the  inf  onnation 

necessarj'  regarding  the  plant,  such  as  first  cost,  residual  value  and  life. 

Depreciation,  as  such,  was  not,  as  the  authors  said,  a  financial  o]x"ration  ; 

it  was  clearh  a  phvsical  process,  having  no  necessary  relation  to  finance 

whatever.     Again,  from  its  return,  depreciation  had  no  relation  whatever 

to  improvements.     The  fall  in   value  arising  from   obsolesence.  super- 

«.ssion.  antiquation  or  the  introduction  of  improved  machineiy  could  not 

l<i-  dealt  with  along  mathematical  lines.     These  things  were  distinct  from 

depreciation  of  fixed  capital,  and.  therefore,  he-  (the  speaker)  was  din  otly 

at  iwtuo  with  tho  authors'  definition.     The  primary  object  of  depreciation 

was  tho  pr,>sen  alion  of  the  original  capital,  and  the  n'casure  of  the  annual 

charge  viai  tho  amount  of  cajiital  annually  consumed  by  the  production 

of  the.  year.     <'ontrar\-  to  what  was  re])oatedl\  stated  in  tho  Paper,  depre- 

rlatioii  had  no  n-lation  to  the  return  on  capital  outlay.     Supposing  a 

l«ri(Ki  of  trade  ilepression  or  losses  incurred  over  several  years,  surely  the 

depitciation  would  not  be  sus|)ended  meanwhile.     It  was  afact  that  some 

undertakings  made  an  annual  loss  and  «-ere  sulisidised  by  rates.     Tho 

prowxH  went  on.  profit  or  no  profit,  and  if  the  authors  had  kept  that  fact 

in  mind  it  would  have  saved  thi-m  the  nea'ssity  of  making  calculations 

in   tho   I'afH-r  which  mi-dlessly  took  account  of  the  r.'tum  on  capital. 

iK-cau""  tho  n-tum  on  ca)  ital  had  nothing  to  do  with  the  question  of 

•  i-preciation.  The  authorK  stated  "  the  depreciation  fund  is  not  required 
until  the  end  of  the  life,"  and  the  question  was  raised  as  to  the  placing 
of  the  annual  amounts  meanwhile.  If  the  money  was  not  required 
in  the  undertaking  it  would  earn  interest  elsewhere.  An  aecunniliiliiig 
■  I.  |ii' .  ii.tioii  fund  with  a  fixed  niininium  rate  of  interest  for  the  accuniu- 

(."■riojl  came  very  ni-ar  the  sfilulion  of  the   problem  Kubniitted. 

I  lule   the   fund   nlprewnleil    eapital,  either  in    a    fixed    or   liipiiil 

■  .iling  itn  true  function  of  restoration,      it  was  ilifTicult  to  helii've 

-  '.oM   would  defend  the  Ktraighl-line  metho<l  for  tlu'  simple  reason 

mi  Ihorl  extr.icted  from  revenue  the  total  ainoiiiit  of  lapilal  in 

'  M'-  of  deprii-Mtinii,  regardless  of  intiTist  which  prnpirly  U'longid 

I'  pri'i  iiition  fund.     An  aeeumulnting  method  also  provided  a  Hal 

'  .  Iiargi   i.ver  the  whole  [K-riod  of  the  eHtimate<l  lif<-,  but  the  fiiud 

■    ;  .nil  and  ol.liiinid  inti-rcnt  eariiid  ;    the  speaker  was,  tlierifore,  in 

-mr-i  iixiit  with  the  i.iilliorM  on  the  quislion  of  the  ehuraeter  of  the  fund 

lo   Ik    I'lnployKl    (t  «|i  pr- m.iI  inn.     The    piir|ii>He   of   the   sinking   funil, 

•  pi'«ltiiiK  of  iiiiinri  i|nl  ill  ri.iiiitx,  wai  fiiniliimrntally  ditliieiit  from  the 
d<'(irei  inli.iii  fiiiiil  'Ih'  sinking  tuix)  had  to  proviile  eapital.  The  loeal 
.iiilhorily,  with  n  triii  depreriutioii  fund  pluM  a  Hiiikiiig  fund,  carried  a 
doiibji'  burden.  'Hw  iiiw  of  liolh  would  handicap  enorninui'ly  the  initia- 
tioii  iif  uny  tiiiini<  i|inl  Hihiiin'  wli'ii  ('iim|mri'<l  with  private  ciuicerMH. 
ItegnrdiiiK  m»inliiinnec  and  iiiicHnlx  the  froiiliirn  lulwiin  thiw  were 
not  well  (leKiK'd,  and  no  provision  wan  made  in  the  Hiheme  to  iiieel.  the 
I  rnt  of  I  bin  work.  In  the  |'u|i<t  it  wn/«  iixHumed  thai  the  enst  of  nwiiii- 
tenant*   wan  mmrtunl  eaeh  year.     With  •leprprinlion   fixed   ii|hiii   first 


cost,  and  maintenance  constant  and  taken  for  granted  that  it  would  not 
ncrease  with  age,  in  what  part  of  the  scheme  was  provision  made  for 
the  items  which  combined  repairs  and  renewals  ?  In  dealing  with  the 
subject  of  average  life  and  equated  life  the  authors  seemed  to  be 
somewhat  confused.  The  speaker  asked  for  a  further  explanation  of  the 
difference  between  equated  and  average  life,  as  he  had  always  understood 
them  to  be  interchangeable. 

Aid.  Walker  said  that  for  manj'  years  it  had  been  recognised  that 
the  chief  engineer  of  a  large  electrical  undertaking  must  have  more 
qualifications  than  the  purely  engineering  ones.  There  did  not  appear 
to  be  any  necessity  for  two  depreciation  funds,  as  proposed  by  the 
authors.  If  it  were  decided  that  plant  was  not  to  be  run  for  the  whole 
of  its  physical  life,  but  for  a  shorter  period,  termed  the  economic  life,  the 
amount  set  apart  for  the  sinking  fund  should  be  something  which  at  the 
end  of  such  life  fulfilled  the  object  for  which  it  was  created.  Dealing 
with  the  residual  values,  the  authors  allowed  2  per  cent,  on  physical  life 
and  13  per  cent,  on  economic  life.  The  economic  life  was  the  period 
after  which  it  was  justifiable  to  scrap  the  plant  ;  therefore,  in  the 
speaker's  opinion  it  was  incorrect  to  estimate  for  more  than  scrap  value. 
In  the  case  of  distributing  systems  the  value  of  recovered  copper  ought 
to  be  assumed  as  the  same  for  both  periods.  t'arefuUy  as  the  Paper  had 
been  prepared,  and  sound  as  the  sj'stem  appeared,  much  still  depended 
upon  estimates.  In  the  determination  of  standards  of  maintenance 
opinions,  or,  at  any  rate,  practices,  differed  considerably,  and  plant 
which  had  been  allowed  to  suffer  in  early  days  in  order  to  earn  large  divi- 
dends would  be  affected  later  by  the  mistake.  This  was  a  factor  which 
might  upset  the  original  calculation  of  the  economic  and  physical  life. 
Another  ix)int  to  be  borne  in  mind  was  that  plant  should  not  be  thrown 
out  simply  because  its  steam  consumption  was  high  ;  obviously  the  most 
economic  plant  in  a  station  was  run  with  the  highest  load-factor,  and  the 
uneconomic  plant  was  only  brought  into  use  during  the  period  of  peak 
load.  Consequently  any  gain  shown  by  replacing  such  plant  might  be 
very  small,  and  it  was  necessary  in  such  cases  to  consider  the  actual 
contribution  of  the  plant  to  the  total  output  of  the  station.  At  Man- 
ehester  Mr.  Pearce  had  made  a  valuation  of  what  he  considered  to  be  the 
true  economic  life,  and  in  comparison  with  the  values  fixed  by  Sir  W.  H^ 
Preece  at  Bristol  in  1906,  the  Manchester  table  was  the  more  severe. 
Buildings  were  taken  at  40  years,  plant  and  machinery  at  20  years,  mains 
and  service  20  years,  motors  10  years,  which  periods  were  very  much 
shorter  than  those  fixed  on  former  occasions.  It  was  decided  to  estab- 
lish a  renewals  suspense  account,  and  to  transfer  from  revenue  account 
each  year  the  amount  which,  put  into  the  renewal  suspense  account, 
would  be  sufficient  to  meet  the  deficiency  in  the  sinking  fund  as  shown 
by  the  calculated  shorter  life  of  the  plant.  The  total  amo\int  paid  into 
that  account  had  been  about  £344,000,  but  certain  renewals  had  been 
made,  and  it  now  stood  at  £191,000.  This  was  in  addition  to  the  reserve 
fund.  The  speaker  was  of  the  opinion  that  the  latter  policy  of  the  Local 
(Jovernment  Board  in  fixing  very  much  shorter  periods,  and  dividing  u]) 
the  loans  in  accordance  with  the  plant  on  which  they  were  going  to  be 
spen.,  was  bringing  the  sinking  fund  itself  closely  approximate  to  the 
economic  life. 

Mr.  W.  W.  Cook  replied  very  briefly  to  a  few  of  the  points  raised,  and 
reserved  the  official  reply  for  the  "  Journal '" 


CORRESPONDENCE. 


A  DECIMAL  MONEY  SYSTEM. 

TO   THE   EDITORS   OF   THE   ELECTRICIAN. 

Mr.  Allcock  tliink.s  that  critics  will  do  better  by  .■<iipi)ressing 
their  ideas,  so  as  to  put  all  their  efforts  into  gettiii};  Parliament 
to  take  an  interest  in  decimal  coinage.  While  admiring  the 
work  of  the  Decimal  Association.  1  fear  tliat  the  new  coinage 
will  get  scant  hel])  from  Parliament  until  its  advocates  put 
forward  a  sclieme  acceptalilc  to  the  gri^at  majority  of  the  com- 
munity. It  is  out  of  no  s|)irit  ol  "  cus.sediiess  "  that  I  have 
criticised  the  florin  unit,  but  from  a  conviction  that  putting  it 
forward  will  arouse  so  much  opiH)sition  that  the  whole  matter 
may  be  drop])e(l  for  years  to  come.  Neither  do  1  advocate  the 
sliiiling  unit  from  mere  prejudice,  for  my  own  bias  is  towards 
the  dollar  of  Kill  halfpennies.  lUit  I  have  talked  th«  question 
over  witii  maiiv  jieoiile,  and  have  found  that  the  shilling  is  the 
favourite  ;  indeed,  I  have  yet  to  meet  anyone,  outside  corrcs- 
pi  indents  in  the  Press,  who  are  o|H«n  to  accept  the  florin 

l.i't  me  give  instances.  A  bank  manager  of  some  40  years 
experience,  having  a  very  lialaiucd  mind,  read  over  a  Paper 
ill  wliich  the  iloriii  and  sliilliiiL'  were  compared.  After  two  or 
three  weeks  he  returiieil  llie  l'a|iiT  willi  the  remark  that  he 
t  liouglit  the  .-hilling  to  be  the  better  unit.  \  professional  man 
of  high  repute  listened  attentively  while  I  explained  that,  with 
the  llorin,  "s,  (id.  would  become  K.;$-7.5.  and  change  fioin  half 
a  sovereign  would  be  \<\\'2r>.  iVc.  He  gave  it  as  his  decided 
opinion  that  snmething  sim|ilrr  tliim  tiuit  vviis  needed.  A 
wniniin    li;ivil'o    ;i    uiiu  •■! -11  \'    (irgi  cr  sn  id    I  lie    ■iiiiilr.       Another 
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woman.  %vho  might  reasimabl}-  be  taken  a.s  representing  the 
average  of  tlie  middle  chisses,  declared  that  she  would  never  lie 
able  to  understand  the  florin  sj'stem.  A  grocer,  who  has  a 
large  business,  shook  his  head  vigorously,  and  said  tliat  the 
florin  unit  would  never  do.  The  vision  of  a  Saturday  night 
during  the  transition  period,  when  he  was  trying  to  explain 
to  all  kinds  of  customers  that  3s.  6d.  was  F.  1-75,  and  the  like, 
did  not  attract  him. 

I  liave  not  tried  to  explain  the  florin  system  to  working  men, 
hut  I  hope  Mr.  Allcock  will  do  so,  and.  after  h?  his  got,  say, 
20  to  understand  it,  that  he  will  write  a  letter  (or  a  book) 
relating  his  experiences.  Personally,  I  would  rather  undertake 
to  get  1,000  people  to  understand  the  .shilling  unit  than  to  drive 
tha  meaning  of  the  florin  unit  into  the  heads  of  20. 

The  fatal  flaw  in  the  florin  unit  is  that  no  sums  of  money 
expressed  in  our  present  coinage  are  easily  recognisable  in  it. 
£1.  2s.  looks  all  right  as  22s.,  and  £1.  5s.  6d.  is  not  very  far 
wrong  as  S.25-50  ;  but  write  them  as  F.ll  and  F. 12-75  and 
how  many  people  will  recogm.se  them  without  effort  ?  These 
are  simple  cases.  When  one  deals  with  such  sums  as  13s.  lid. 
and  17s.  lOd.  the  conversion  to  florins  becomes  quite  impos 
to  at  least  90  people  out  of  100. 

Lastly,  the  shilling  is  quite  as  good,  if  not  better,  than  the 
florin  for  foreign  trade.  In  Europe  the  franc  is  by  far  the  most 
familiar  coic,  and  the  .shilling  is  near  enough  to  it  to  be  easily 
understood.  In  America  the  shilling  would  pass  as  about  equal 
to  a  quarter  dollar,  which  would  be  quite  simple.  Taking 
everything  into  account,  the  case  for  the  .shilling  appears  to  be 
overwhelming. 

Tynemouth,  Feb.  8.         — C.    Tltrxbull. 

TO    THE    EDITORS    OP    THE    ELECTRICIAN. 

I  should  like  to  bring  to  the  notice  of  your  readers  a  para- 
graph from  Brook-Smith's  "  Arithmetic."  The  book  is  very 
old,  but,  unfortunately,  my  copy  has  lost  its  title  page,  so  that 
I  cannot  give  the  exact  date.     I  quote  in  full  : — 

The  following  decimal  .system  has  been  recommended  by  a  Comm.ittee 
of  the  House  of  Commons,  and  has  received  the  general  assent  of  those 
arithmeticians  and  men  of  science  who  wish  to  see  the  introduction  of  a 
decimal  system  into  Kngland  ;  there  is  little  doubt,  therefore,  that 
should  a  change  take  placs  this  system  will  be  adopted  and  sanctioned 
by  Parliament. 

In  it  the  pomid  or  sovereign  as  at  present  defined  will  still  be  our  imit  of 
money  ;  its  sub-multiples  will  follow  the  decimal  system,  and  take  the 
names  of  florin,  cent  and  mil,  so  that 

10  mils  (m)     =lcent(c) 
10  cents  =  1  florin  (f ) 

10  florins        =1  pound  or  sovereign  (£). 
Hence  £2.5.  7f.  8c.  9m.  may  be  written  £2.5-789,  and  may  be  operated  on 
as  easily  as  the  decimal  25-789. 

Apart  from  the  name  of  cent,  I  believe  the  above  system 
will  cause  less  confusion  and  trouble  on  all  sides  than  any  of 
the  other  .systems  proposed  in  the  columns  of  The  Electrician. 
Since  a  Parliamentary  Committee  has  already  reported  on  it, 
it  seems  to  me  that  half  the  work  has  been  done,  and  I  heartily 
join  with  your  other  contributors  in  urging  on  the  decimalisa- 
tion of  our  coinage. 

Rugby,  Feb.  \2.  A.  E.  Hill,  B.Sc.  (L.md.). 


TO   THE   EDITOE.S   OF   THE   ELECTRICIAN. 

With  reference  to  this  question,  it  .seems  to  me  that  the 
poun<l  is  the  only  logical  unit  to  take  for  business  purposes. 
Ordinary  business  men  think  in  pounds,  and  in  book-keeping 
the  number  of  digits  is  much  less  than  would  be  the  case  if 
the  shilling,  or  that  abomination  the  florin,  were  the  unit. 
Imagine  the  number  of  figures  involved  in  accounts  running 
into  thousands  of  pounds  and  the  increased  ri.sk  of  a  mistake. 
If  the  shilling  or  the  florin  be  adopted  as  the  unit  then  an  extra 
"  decimal  point "  ought  to  be  introduced  for  .separating  the 
large  nuinlK'r  of  figures  representing  the  integer. 

London,  Feb.  10.     •      11.  C.  Silver. 

TO   THE   EDITORS    OF   THE   ELECTRICIAN. 

There  is  a  misprint  in  the  following  .sentence  in  my  letter  in 
\''iur  la.st  i.ssue  : — "  In  all  these  oa.scs  it  would  be  much  easier 
I"  divide  or  to  multiply  always  by  2  than  by  1  and  by  12  and 
by  20,as  mu.st  be  done  at  jire.sent."  The  "  2  "ought  to  be  "  10." 

J.iondon,  Feb.  10.  JoiiN  Johnston. 


PHYSICAL  SOCIETY. 

A  mi'cting  was  held  on  the  26th  ult.  at  the  ImlH-ria-l  O'li  ge  ol 
Science,  Prof.  ('.  V.  Boys,  F.R.S.,  President,  in  the  Chair. 

A  Paper^  entitled 

"A  Clock  of  Precision," 
was  reatl  by  Mr.  C.  O.  Bartrum. 

The  principal  feature  of  the  author's  arrangement  i.s  the.  employ- 
ment of  a  "  Slavic  "  clock  to  do  the  great  part  ot  the  work,  leaving  the 
master  pendulum  no  function  beyond  that  of  controlling  the  rate  of 
the  other.  The  master  pendulum  swings  freely  except  for  a  short 
peiiod  (about  one-fifth  of  a  second)  every  minute,  during  which  it 
receives  an  impulse  from  a  small  falling  pallet  elect roniagnetically 
released  by  the  slave  clock.  At  the  end  ot  its  tall  the  pallet  closes  a 
second  circuit  and  is  restored  to  its  initial  position.  These  twoi 
electric  circuits  also  energise  parts  of  the  mechanism  in  the  slave 
clock  by  which  the  latter  is  kept  in  time  with  the  master  pendulum. 
The  lagging  of  correction  behind  error,  with  the  resulting  periodic 
fluctuation  in  the  rate,  is  reduced  almost  to  the  vani.'hing  pouit  by 
the  introduction  ot  a  "  negative  backlash  "  in  the  control  mechanism- 

The  Paper  contains  a  mathematical  discussion  of  the  best  working: 
conditions  and  of  the  possible  magnitude  of  errors  which  might  arise, 
from  various  causes. 

The  President  said  the  subject  was  one  in  which  he  had  the  keenest 
personal  interest,  and  he  congratulated  the  author  on  the  efficient  way  ho 
had  dealt  with  the  problem  and  the  successful  result  which  he  had 
obtained.  Of  the  numerous  elements  which  went  to  make  up  the  clock, 
that  which  he  thought  he  most  admired  was  the  device  for  abolishing 
"  hunting  "  by  means  of  negative  backlash.  With  regard  to  the  most 
suitable  arc  of  vibration,  it  was  possible  that  this  could  best  be  deter- 
mined expermienta'ly,  as  it  had  been  with  escapement  clocks,  for  her^, 
as  elsewhere,  there  are  the  counteracting  advantages  of  imjjroving  iso- 
chronism  with  reduction  of  arc  and  improving  stability  of  amplitude  with 
increase  of  arc.  Such  tests  could  only  be  made  usefully  under  the  most 
perfect  conditions  for  the  master  penduhmi.  As  in  the  case  of  all  new 
inventions,  it  was  certain  that  the  few  people  who  weiT  interestc  d  in  the- 
production  of  the  perfect  clock  woidd  inuui-diatch  >,.-  other  ways  of 
doing  the  same  thmg.  There  was  no  merit  m  tin-  cminiarable  with  the 
original  invention,  but  some  of  the,,iiiodiHcatiiins  imvlLt  be  usefid.  He 
had  himself  found  it  impossible  to  afr,9|id  thinking  of  devices  alternative 
to  some  of  those  employed  by  Mr.  Bartrmn. 

Prof.  Boys  then  proceeded  to  sketcli  out  an  alternative  method  of 
maintaining  isochronism  between  the  master  pendulum  and  the  slave 
clock  without  giving  the  pendulmn  of  the  latter  as  much  work  to  do.  A 
full  accomit  of  his  contribution  will  appear  in  the  '■  Proceedings." 

Mr.  DuDDELL  said  that  at  the  Paris  Observatory  there  was  a  standard 
seconds  penduhun  in  a  chamber  60  ft.  below  the  surface  of  the  ground. 
'  The  temperature  was  constant,  and  there  wei*  no  pressure  variations, 
as  the  penduluni  was  in  a  vacuiun.  It  was  driven  electrically,  and  main- 
tained a  perfectly  constant  rate,  requiring  no  attention  whatever.  It 
gave  a  signal  in  a  telephone  eveiy  .second. 

A  Paper  on 

"The  Effect  of  Water  Vapour  in  the  Atmosphere  on  the 
Propagation  of  Electromagnetic  Waves," 

by  Dr.   Frederick  .StHWEKS,  was  taken  as  read,  on  account  of  the 
lateness  of  the  hour. 

The  author  discusses  the  probable  influence  of  moisture  in  the 
atmosphere  on  the  refraction  of  electromagnetic  waves  roimd  the 
earth's  surlace.  The  conclusion  of  Kiebilz  that  the  presence  of 
moisture  does  not  affect  the  dielectric  constant  by  more  than  10  per 
cent,  is  shown  to  be  erroneous,  being  based  on  tlu-  assinnption  that 

h-l    1 

the  Clausius-Mossoti  formula, -,=constant,  holds  when  passing 

fc-f-2  •  a 
from  the  liquid  to  the  gaseous  state.     Examples  are  quoted  to  show 
that  this  law  fails  in  many  cases,  especially  where  the  dielectric  con- 
stant is  high  in  the  liquid  state. 

In  the  absence  of  more  accurate  data  for  ordinary  temperaturesi. 
the  author  prefers  to  assume  a  value  for  the  dielectric  constant  of 
water  vapour  obtained  by  extrapolating  the  results  obtained  by 
Baedeker  for  higher  temperatures.  The  extrapolated  value  is  almost 
certainly  too  low. 

From  this  result,  and  the  average  conditions  of  the  atmosj)heri' 
over  the  ocean  with  regard  to  temperatiu'c  gradient,  &c.,  deduced 
from  meteorological  data,  it  is  shown  that  the  lowest  layers  of  the 
atmosphere  (1,000  to  1,.500  metres  approximately  in  depth)  refra(.:t 
electromagnetic  waves  towards  the  earth,  so  that  the  greater  jiart  of 
the  s|)ace  waves  will  reach  the  receiver,  contrary  to  the  conclusion 
(if  Kiebitz. 

Dr.  (I.  CifREK  (oomntunioated  remarks)  :  The  author,  presumably 
nn.'i\vaii>  of  their  oxistener.  doi's  i\ot  refer  to  the  somewhat  numerous 
U[>l"«'r  air  data  which  have  hcii.i  published  in  this  comttiy  by  the  Moteoro- 
|o'4'iciil  Odice.  A  study  of  this  data  as  to  the  temiiera'ture  gradients 
would.  [  think,  have  proved  useful.  Invei-sions  are  not  confinod  to  tho 
lowest  layers,  but  in  these  layers  they  are  exceptional,  and  do  not  suftioo 
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to  reduce  the  areraee  temperature  gradient  to  such  low  values  as  the 
author  has  taken  for  the  first  and  second  kilometres.  For  these,  5  dec. 
or  fi  deg.  ])er  kilometre  would  not  have  been  too  high,  especially  for 
tropical  regions.  If  the  empirical  exponential  formula  for  vapour 
Tjressure  b?  assumed,  the  pressure  at  any  given  height  varies  directly  with 
that  at  ground  level,  and  so  in  temperate  latitudes  is  much  lower  in 
winter  than  in  summer.  It  thus  seems  rather  a  fundamental  point 
whether  wireless  phenomena  in  temperate  latitudes  show  a  marked 
annual  variation  corresponding.'  with  that  of  vapour  pressure  at  around 
level. 


LEGAL  INTELLIGENCE. 


Alien  Enemy  Patent. 

In  the  Patents  Court  last  week  ilessrs.  H.  Clarke  &  Co.  applied  for  a 
lic!acj  to  use  patent  No,  26,941  of  1906,  granted  to  Max  Meirowsky,  of 
t.'o'.n-Ehrenfeld,  Germany,  for  a  method  of  forming  electric  insulation 
tub'^s  by  means  of  a  mandrtl  around  which  the  material  to  be  woimd  is 
]ia-^^ed  perjiendicularly  to  the  axis  of  the  mandrel,  as  distinguished  from 
spirally.  The  fibrous  material,  which  may  be  woimd  together  witli 
insulation  material,  and  is  of  breadth  equal  to  thf-  length  of  the  tulw  to  Ix- 
formed,  is  powerfully  stretched  before  being  woimd  on  the  mandrel,  so 
that  the  fibrous  material  during  the  winding  operation  itself  fonns  the 
out<?r  pressure  mould,  or  former,  and  the  materials  are  wound  with  per- 
fectly uniform  tightness  while  dispensing  with  a  stationar\-  jiressui-e 
su;)port  or  roller.  In  another  claim  the  stretched  fibrous  material. 
V-fore  being  woimd,  is  led  between  two  heated  rollers,  and  the  freely 
movable  indeix^ndent  mandrel  is  during  the  winding  operation  pressed 
uniformly  against  the  surface  of  the  hot  rollers. 

ilr.  WoRSNip  (for  applicant)  said  his  client  had  been  in  the  employ  of 
the  patentees  (Jleirowsky  &  Co.),  who  had  branch  works  at  Manchester. 
At  the  outbreak  of  the  war  they  were  represented  there  by  a  Mr.  Schultz. 
In  Oct.,  1915.  Mr.  Clarke  commenced  business  on  his  own  account,  and 
latt  r  Mr,  Schultz  visited  him  at  his  invitation  to  look  at  a  machine  he  had 
built,  and  thivattned  proceedings  for  infringement.  When  asked  what 
was  their  authority,  Mr,  Schultz's  firm  replied  that  they  had  control  of 
the  patent  by  jiermission  of  th'i  Public  Trustee.  The  applicant  was  told 
by  the  Public  Trustee  that  lie  had  given  no  authority  whatever.  Mr. 
Clarko  was  advised  by  his  patent  agent  that  he  was  not  infringing.  He, 
however,  thought  it  pro;)er  to  come  to  the  Court  and  ask  for  a  licence. 

Mr.  MoFiTz  (for  lir.  Schultz)  pointed  out  that  those  tubes  wero  used 
for  protecting  high-tension  electrical  mains,  and  could  only  bo  manu- 
factured in  .short  lengths. 

Jlr.  H.  Clarke  said  it  was  possible  to  make  tubes  of  that  character 
without  using  any  s))ecific  machine.  He  knew  of  no  method  of  making 
insulation  tubes  except  by  winding  them  roimd  the  mandrel. 

Mr.  MoKiTzexi)lained  that  Mr.  Geo.  Schultz  had  changed  his  rame  to 
Scott,  and  was  now  ('apt.  Scott,  of  H.M.  Forces,  Cai)t.  Scott  had  con- 
ducted the  English  business  of  Meirowsky,  and  with  the  outbreak  of  the 
war  the  Knglish  liability  of  earrj'ing  on  fell  on  Capt.  Scott.  It  was  a 
partnership  Ixjtween  Capt.  Scott  and  Meirowsky.  When  Capt.  Scott 
joined  the  forces  he  invited  Messrs,  Schultz  &"Co,,  whoso  managing 
dirtctor  was  his  father,  to  go  to  Manchester,  take  up  the  Englisli  business 
of  Meirow»k>'  &  Co.,  and  manufacture,  Capt.  Scott  was  an  English-born 
fon  of  Mr.  Schultz,  who  himself  was  bom  in  the  free  city  ol  Hamburg, 
«nd  was  naturalised  in  this  coimtry  in  the  early  sixties. 

Answfring  Mr.  Moritz,  Mr.  Cl.vrke  said  the  o.xjjorienoe  ho  gained  in 
Ills  employment  guided  him  in  building  a  machine,  and  it  wound  por- 
]x-ndicularly  u]  on  the  mandrtd.  and  employed  hea\';v'  pressure  and  hot 
roll'irs.  The  strolched  fibrous  material  was  micanitc.  He  should  say 
that  in  broad  i  rinei]des  th  •  machines  wore  not  the  same.  He  did  not 
wind  the  tul)e.s  under  heat  and  "  great  pressure  "  ;  there  was  a  certain 
Amount  of  prowiuni  but  not  pressure  caused  by  stretching  the  fibrous 
muteriftl.  In  all  the  time  that  he  was  with  Meirowsky*  Co.  he  did  not 
k'low  that  theira  was  a  patented  machine.  There  was  no  mark  upon  it. 
It  wai  by  pure  inadvortance  that  when  he  began  he  placed  on  his  note 
li'  ading  ••  Iat«  (J,  Schultz  &  Co.  ( Ltd. )."  It  should  have  boon  "  laU>  of," 
aid  »li"n  hiH  attention  was  call'.d  to  the  mistake,  which  ho  admitted 
wit'   iiip\<-m,  bo  at  one"  remedied  it. 

Coui.Mil  insistc'd  Hint  Me.ssrs.  Schultz  &  Co.,  under  the  now  arrange. 
me.it,  could  '<u))pl..  a!l  public  n'<|uirementH,  and  having  n.gard  to  all  the 
circumxlnnvn  thin  wan  not  a  cuho  when'  the  Court  should  intorfen  ,  and 
KO  cncounige  an  Knglish  employe  of  a  Gorman  finn  to  start  indojieM- 
dently  and  build  n  plant  and  lh"n  come  to  the  Court  for  licence.  Tln' 
lioird  ol  Trad"  lind  »,>provi'd  of  what  had  been  done  by  Capt.  Scott. 
Th"  (ir.-M  tii'l  flmii  coT-idernble  work  for  the  Admiralty.  The  Hoard  of 
Ti  arinouficed  that  lh"iypropo:Jed  to  consider  that  businosH. 

"'  iiropond  lo  shift  the  nnotssary   plant  to  their  London 

»  "V  would  carry  on,  and  then  h"  supposed  tho  Hoard  of 

'I'  md   up    the    bu'iinusH   ot   Meirowsky   &   Co.     If   they 

•I  lit/.  A  t'o.  would  opplv  for  llie  iiatonl  and  aoquiro  it. 

■'  '"'•'■  with  llm  Adniirally  ot  £:i.(KK)  or  f  I.IMK)  «,  year  in 

"  '•  wiiH  Iho  tKirson  entitled  to  maniifacturo  in  this 

•  ■nmnnt,  and  111"  arrangnmenl-  could  Im  oallod 

'■  !'■"  or  a  iiarlimrtiliiii.      It  datodfrorn  Sept..  1912, 

n  -.t  l)ei.'4.iiili<ir.     Tin  palnntno  xavn  th"*  a;/onoy  for 

<  iiliiro  in   K'lgliiKl.     Tlioro  wan  n  olnu«o  to  tlio 

'  '  ••  lath'-r  dierl  or  left  his  buHiiiess  III"  son  was  to  bo 

I  liili  in  ord'T  lo  an  and  liiko  up  Siihult/.  \-  Co.     Tho 

li  14  to  l>n  cirrii'd  out  in  thn  nam"  of  .Meirowsky  & 

'  .1.11  lo  hnvu  tho  full  U"0  of  K  >i<liHh  pnl<ml((. 

1  11"  ■.  .  .  r.i.M.ii'.  ;     it  is  tjuiU)  00  iiyiivftid"  that  that  a((rnomnnt  wan 


suspended  Ijy  the  war.  The  (lourts  have  held  that  an  agreement  of  that 
kind  was  put  an  end  to.  Capt.  Scott's  agreement  was  with  a  purely 
German  firm.  People  left  in  that  po.sitioD  with  an  agrement  have  como 
here  to  ask  for  a  licence,  and  have  produced  their  agreement,  and  said. 
■'  We  want  to  carry  on,"  and  we  have  given  them  a  licence  in  dozens  of 
cases.  We  have  said,  "  Wo  cannot  give  you  an  exclusive  licence,  but  if 
you  arc  fulfilling  the  ne?ds  of  the  coimtrj-  you  have  a  right  to  come  hero 
and  say  so.'  It  would  have  been  very  much  better  if  Capt.  Scott  had 
come  here  for  a  licence  in  the  first  instance. 

Counsel  :  They  have  laid  it  before  the  Board  of  Trade,  and  the  Board 
of  Trade  said  "  CtO  on." 

The  Controller  :  The  Board  of  Trade  should  not  have  done  s».  We 
shall  have  to  consider  this  case. 

C'cuNSEL :  In  the  m.eautime  the  Board  of  Trade  intend  to  wind  uji 
Meirowskjr  &  Co.  Messrs.  Schultz  inter  d  to  manufacture  in  London, 
and  have  sold  some  of  the  machines. 

Mr.  Temple  Fk.\xks  observed  that  applicant's  method  might  be  called 
shai-p  practice.  It  was  constantlv  done.  He  might  have  felt  that  tho 
company  who  had  emplojed  him  were  destined  to  be  wound  up. 

Mr.  Geo.  Schultz  said  he  was  managing  director  of  Schultz  &  Co., 
whose  subscribed  capital  was  all  English.  Both  his  sons  had  assumed 
the  name  of  Scott,  When  he  himself  went  to  Manchester  and  took 
charge  of  that  business  he  informed  the  Board  of  Trade  and  they  ap- 
proved. Ho  had  that  day  received  a  notice  that  the  Board  of  Trade 
were  going  to  lookintothe  affair  of  Meirowsky  &  Co.  It  wasiu  the  autumn 
of  last  ye.ir  that  he  found  the  Manchester  works  very  inconvenient. 
They  had  call-;  from  the  Admiralty,  and  had  recently  brought  to  the  notice 
of  the  Admiralty  a  speciality  in  connection  with  mica  tubes  which  over- 
cam.o  one  of  th©  difficulties  in  connection  with  micanite  tubes.  It  had 
been  arranged  that  one  firm  should  manufacture  fur  tho  other. 

Mr.  Arthur  Wm.  Scott,  brother  of  Capt.  Scott,  stated  that  tho  firm  of 
Meirowsky  &  Co.  had  a  contract  with  the  Admiralty  to  supply  them  with 
so  many  tubes  for  three  years.  They  called  them  micanite  tubes,  and 
they  were  to  be  made  to  Admiralty  specification.  When  the  Admiralty 
wanted  tubes  of  particular  measiu'ements  he  (witness)  proceeded  to  devise 
a  special  machine,  for  which  Geo.  Schultz  &  Co.  now  held  th>  patent. 
The  specifications  of  thepatentnow  being  askedforwere  in  request  at  the 
time  for  consultation.  It  was  necessary  that  he  should  see  he  did  not 
infringe  that,  and  he  should  say  that  Mr.  Clarke  ought  to  have  been 
acquainted  with  the  patent  which  was  the  firm's  principal  stock-in-trade. 
iHie  Controller  of  Patents  :  Of  cour.3e,  I  don't  want  to  advise  you, 
but  it  seems  to  me  that  if  you  have  been  carrying  on  the  business  of 
Meirowsky  &.  Co,  you  ought  to  have  been  paying  over  your  jirofits  to  the 
Public  Trustee  as  custodian.  i 

Counsel  intimated  that  the  business  had  been  carried  on  at  a  loss  since 
the  outbreak  of  tho  war. 

Answering  the  Controller,  coimsel  said  the  tubes  were  largely  used  for 
wireless  apparatus,  and  it  might  be  that  the  Admiralty  conditions  were  of 
so  searching  a  nature  that  t!i'-  mih  iliing  w-hich  would  produce  the  tubes 
as  they  required  them  wa-  iIim  im  k  'ime. 

The  Controller  :  We  .^Inll  li  .m-  ic  think  about  it.  You  may  call  it 
sharp  practice,  but  you  have  to  remember  w^hat  tho  company  was, 
Meirowsky  &  Co.  was  an  alien  enemy  business,  and  tho  question  is 
whether  the  Court  should  overlook  such  sharji  practice  for  the  purpose  of 
facilitating  the  trade  of  the  coimtr\'. 

Counsi  1  observed  that  when  Capt.  Scott  came  back  he  would  legiti- 
mately expect  to  have  anything  that  was  going  in  the  way  of  Meirowskys' 
business,  and  the  Controller  answered  that  it  might  appear  that  Capt. 
Scott  was  the  agent  of  Meirowsky.  He  added  :  Wo  shall  liave  to  con- 
sider the  case  of  Meirowsky.  and  look  into  the  details.  He  would  report 
to  tho  Board  of  Trade  on  the  hearmg,  and  Mr,  Clarko  would  eventually  be 
notified  on  the  subject  of  tho  licence.  He  had  taken  note  of  the  appli- 
cant's offer  of  a  royalty  of  5  per  cent. 

Counsel  said  his"  clients  would  similarly  apply  for  a  licence  and  offer  o 
per  cent,  ^_^^^ 

PATENT   RECORD. 


SPECIFICATIONS  rUBLISHED 

The  tallowing  abstract  irom  some  ol  the  srecifications  recently  published  have  been 
tpecially  compiled  by  Messrs.  tHEwsuKN.  Ellis  &  Pkyor,  Chartered  Patent  Asents, 
70  and  72,  Chancery-lane.  London.  W.C. 

Whenever  the  date  applied  lot  differs  Irom  the  dale  on  which  the  application  was  lodged 
al  the  Patent  Office  the  former  is  given  in  brackets  alter  the  title. 

1915  SlKClHCATK^NS, 

I'l  103  Westikohouse    Metal    Fuambnt    Lamh   Co.     Filament    windinR   m.-ichines, 
(29/12/14,) 

1916  SrBClFICATlONS. 

2,233  M-LMaonetoSynd.Ji  Watson.    Dyn.nmo-electric  machines.    (15/2/16.)  102,846. 
2.345  Berry.     Electric  heat  radiators.    (16/2/16.)     102,846.  ,,„„,,,„,„... 

4.962  Crochat.     ElcclrlcaldrlvlnK.  particularly  (ormotor  vehicles.    (4/4/16.)  102,864. 
B,769  Automatic  Telephone  Mfo.  Co.  &  Ckbbn.    Slgn.illinc  systems  .ind  apparatus 

thirefor,  more  particularly  for  use  in  mines,    (20/4/16.)     102,669. 
6,982   Ieffbrson.    Tormlnalsoalfor  battorlos,    (21/5/15.)    100,534. 
6.633  British  Westinohousb  Elbctkic  Si  Mi-o.  Co.    AltornatlnB-current  commutator 
motors.    (19/6/15.)    100.743.  .  „ 

Th"  ,irii.,iluic  ail. I  cio;i-tK'|.|  .vliulini;  o(  an  alternating-current  motor  are  con- 
I,-  n-h  a  control  circuit,  whiToby  Iho  applied  voltage 

-n'r,  .ind  auxiliary  oxcltinc  means  are  provided 
in. iln  (liiid  winding  will  be  automatically  adlusted 
I  h.'d  to  tlio  armature  and  the  cross-field  winding. 

e7'y4  Ki'.i  ri'idii'.   Sl   C'lnv.r.     lil'-  incal  lt;nltlon  systems   (or   Internal-combustion 

engines.    (16/7/14.)    (DIvKkvl  application  on  7,758/15.)    100,747. 

9,099  lORANic  Electric  Co,    (Cutler-Hammer  M(g,  Co.)    Means  for  conlrolllngeiectrlc 

•.KitoM.    (.!B;(.    (..)        ..    '.  ,,  ,.|pclrlc  motor  or  a  plurality  Of  electric 

I  his  aie  Invariable,  and  comprises  the 

1  ,.••  ol  aeries  iocltout  twitclics  for  eUecling 

,Mv  ol  speed.!  to  the  next  higher  speed  In 

lor.iHi  ,ao  to  !(i"  oi>^[.itht!.  u!  a  maim. ill  >  upcr  able  master  switch. 
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COMMERCIAL    TOPICS. 

-  .  The'i)resident."of  the  Institution  of  Electrical 

The  War  Loan.  p„gi„gei.s  (jnC  ('.'  P.  Sparks)  announced  at  the 
meeting  last  week  that  the  Council^  had  piUT-hased  £5,250  worth  of 
the  new  War  Loan  and  the  Benevolent  Kund  was  taking  up  £700, 
in  addition  to  the^conversion  of  the  existing  amounts  invested  in 
Government  funds.     ^  >  !►  S*«i 

Among  other  lar<{e  contributors  may  be  mentioned  the  following  : 
British  Electrical  Federation  (£355.0C0).  Bolckow,  Vaushan  &  Co. 
(£500,000  new).  Dunlop  Rubber  Co.  (£3.5(1.000).  Marconi's  Wireless  Tele- 
graph Co.  (£200,000),  Mather  &  Watt  (£100.0(10),  I.  Frankcnburg  & 
Sons  (£67,000  new),  Marconi  International  Marine  Communication  Go. 
(£.50,000).  Auckland  Electric  Tramway  Co.  (£50,000),  British  Mannes- 
raann  Tube  Co.  (£50,000),  Vulcan  Boiler  &  Cieneral  Insurance  Co. 
(£50,000),  Ncttlefold  &  Son.s  (£25,000),  Scottish  Tube  Co.  (£25,000). 
Para  Electric  Railway  &  Lighting  Co.  (£25,000),  Lodge  Sparking  Plug 
Co.  (£20.000  new).  Huddersfield  Tramwavs  Committee  (£40,000),  Hud- 
dersfield  Electricity  Committee  (£10,000),  0.  C.  Hawkes  (Ltd.)  (f20,OCO 
new),  S.  Gratrix  jun.  &  Bro.  (£15.000  new).  Sir  David  Salomons  (£13.000 
new),  Boving  &  Co.  &  Electro-Metals  (Ltd.)  (£12.000).  W.  F.  Dennis 
&   Co.   (£10,000  new).  Pettcrs  (Ltd.)  (£10,000). 


Lead  Supplies. 


By  an  order  of  the  Minister  of  Munitions  dated 
Feb.  2  no  sale  or  purchat-e  of  lead  can  take  place, 
except  in  accordance  with  a  licence  or  for  the  purpose  of  carrying  out 
a  written  contract  existing  prior  to  the  date  of  the  Order. 

Until  further  notice  there  must  be  no  use  of  lead  for  manufacture 
without  a  licence,  imless  for  necessary  repairs,  involving  the  consumption 
of  not  more-  than  1  cwt  or  for  type-casting  from  lead  already  in  that  form 
or  previously  purchased  for  that  pui-pose.  Monthly  returns  of  lead  in 
stock,  &c.,  and  contracts  and  orders,  will  have  to  be  made,  unless  the 
total  stock  in  hand  or  order  for  future  delivery  has  not  exceeded  1  cwt. 
The  object  of  the  Order  is  to  conserve  and,  as  far  as  possible,  divert  all 
supplies  of  lead  to  war  puqjoees. 

Applications  for  licences  must  be  made  to  the  Director  of  Material", 
Hotel  Victoria,  Northumberland-avenue,  W.C. 


Excess  Profits 


Conditions  in 
Written  Contracts. 


The  Board  of  Referees,  on  the  application  of  the 
Dutv  Decision      Thermo-EIectric  Ore  Reduction  C'orpn.  (Ltd.), 
*  ■     Luton,  have  increased  the  statutory  percentage 

for  the  business  of  manufacturing  and  preparing  tungsten,  molybde. 
uum,  chromium,  tantalum,  vanadium  and  their  alloys  so  far  as  the 
same  are  used  in  tlie  manufacture  of  high-speed  steel,  to  12  per  cent,  in 
the  case  of  companies,  and  13  per  cent,  in  the  case  of  other  businesses. 
*        *        *        * 

Disputes  frequently  arise  over  conditions  on  the 
backs  or  margins  of  contracts,  especially  if  they 
are  in  small  type  or  placed  in  inconspicuous 
places.  An  interesting  case  of  this  character  recently  came  before  a 
Divisional  Court  on  apjieal  from  the  Wolverhampton  County  Court. 
It  appeared  that  a  builder  named  Roe  got  into  touch  with  a  firm  of 
timber  merchants  at  Warrington.  The  traveller  of  the  firm  called  on 
'  Roe  in  February.  1916,  with  a  price  list  of  various  kinds  of  timber,  and 
said  that  he  might  have  anj  item  at  the  iirice  fixed.  Roc  then  marked  a 
number  of  items  which  he  would  take,  and  tlii'  traveller  took  the  marked 
list  away  with  hin\.  Nothing  was  said  then  ^djcuil  the  contract  being  in 
any  way  conditiemal,  but  on  Feb.  12  the  li-uillir  lallcd  again  and  left  a 
written  contract.  Roe  glanced  at  it  and  -,iu  that  <]u-  i(uantitics  of  tim- 
ber appeared  to  be  correct,  but  he  did  iml  n  id  tin-  wliole  document  care- 
fully, and  he  did  not  see  that  op  tin-  side  tlim-  was  |iiinted  in  .'mall  type  a 
note  to  the  effect  that  goods  were  sold  only  on  cundition  that  they  were 
in  hand  at  the  moment  when  the  order  was  lereivcd.  \\hen  the  order 
reached  the  firm  part  of  the  timl)er  wanted  had  already  Ixen  sold,  and 
eventually  Roc  sued  for  breach  of  contract  in  failing  to  deliver.     . 

The  County  Court  .JudKc  held  th.at  the  coTitiact  was  conta.'ncd  in  the 
document ;  that  defendants  did  not  take  rc'.soiiahle  -.teps  to  bring  the 
condition  to  plaintiff's  attention,  and  that,  in  fact,  the  plaintiff  never 
saw  it;  that  a  suji^'csted  custom  of  the  trade  had  not  been  proved; 
and  that  plaintifi  had  not  waived  the  breach  of  contract.  He  therefore 
gave  judfiment  for  the  plaintiff.  It  was  now  argued  that  if  the  contrac' 
was  ( inbiidii'd  in  the  document  it  must  depend  on  the  whole  document  ; 
plaintiff  could  not  relVon  part  of  it  and  repudiate  another  part.  It 
might  be  that  as  the  parties  never  had  been  ad  idi  m  the  document  was 
not  a  contract  at  all.  For  plaintitT  it  was  submitted  that  whether  there 
had  been  a  contract  or  not  was  a  epicstion  of  fact  for  the  .Judge. 

The  Court  allowed  the  appeal,  on  the  ground  that  it  was  not  clear  that 
till'  ('ounty  Court  .hidge  had  considered  the  real  (iiiestion.  In  the  cour.-c 
of  his  jud}.Mnent,  .Mr.  .Justice  Bailhache  said  that  ilifcndants  had,  no 
doubt,  more    than  one  tra\eller,  and  thrv  carried  on  bnsine.-s  at  head- 


e[uarter3  as  well,  so  in  their  contracts  they  epiite  properly  protected  them- 
selves by  a  clause  t  bat  L'oods  were  sold  subject  to  their  being  in  hand 
when  the  order  fur  ili,  i,i  n  ached  theirhead  office.  The  contract  suedon 
was  entered  int..  i  ImII-  with  the  traveller  ;  no  sold  note  was  given  at 
the  time,  but  at  :i  lit,  i  ,latr  the  traveller  called  and  left  a  sold  note,  on 
I  1  /lie  h  in  very  ..-iimII '.I  nil  :.■.;. ared  the  notice  that  sales  were 
conditional  on  the  particulu  -...I-  1..  111.4  nnsold  when  the  order  reached 
the  head  office.  Plaintiff  l....k._cl  at  the  note,  and  saw  that  the  prices 
appeared  to  be  correct,  anil  he  did  not  trouble  to  reael  the  rest.  The 
County  Court  .Judge  fomid  that  defendants  did  not  take  reasonable  s  eps 
to  bring  the  condition  to  the  notice  of  plaintiff,  and  that  plaintiff'  never 
knew  of  its  existenoe.  The  e|uest-'on  was  whether  the  Judge  had  properb- 
directed  himself.  When  parties  to  a  contract  exchanged  bought  and 
sold  notes  or  a  vendor  handeel  to  a  jiurchaser  a  sold  note  which  was 
acceptefl  as  the  contract  there  was  no  duty  on  the  .seller  to  re(|uest  the 
buyer  to  read  the  note  or  to  call  his  attention  to  its  contents.  If  the 
buyer  accepted  the  note  and  failcel  to  read  it  he  would  do  so  at  his  peril, 
and  would  be  boimd  by  the  conditions,  even  if  he  had  not  read  them. 
The  ticket  cases  cited  were  not  cjuite  the  same  ;  indeed,  there  was  a 
broad  distinction  between  such  cases  and  the  present  case,  where  there 
was  no  obligation  ou  the  seller  to  draw  the  attention  of  the  buyer  to  the 
conditions  in  the  document,  and  the  buvcr  was  bound  by  the  conditions, 
though  he  had  not  read  them.  To  that  rule  there  was  an  exception 
that  if  the  solel  neitc  was  misleading,  either  because  its  tenns  were  am- 
biguous or  because  the  conelitiou  relied  on  by  the  seller  was  so  placed  in 
the  docimient  that  an  ordinarily  careful  m,an  would  not  expect  to  find 
it  there,  cj.,  if  a  strike  clause  were  inserted  among  a  list  of  articles  dealt 
in  by  the  seller,  the  bujer  would  not  be  bomid  by  the  condition.  And  it 
might  be  that  the  -ujer  would  not  be  bound  if  the  condition  was  printed 
in  such  small  tirpe  as  to  be  unreadable  to  a  pei'son  of  ordinary  eyesight. 
The  c[uestion  there  was  whether  the  clause  at  the  side  of  the  document 
was  so  printed  that  an  ordinary  careful  business  man,  reading  the  docu- 
ment with  proper  care,  might  reasonably  miss  seeing  it.  In  order  to 
escape  from  being  boimd  by  the  document  plaintiff  must  be  able  to  show 
that  it  was  misleading,  within  the  sense  of  thatword  which  he  had  stated, 
and  it  was  a  question  of  fact  for  the  Comity  Court  .Judge  to  decide  whether 
the  clause  was  so  printed  and  placed  that  a  reasonably  careful  busmess 
mtin  could  be  held  justified  in  saying  that  he  had  never  seen  it  and  could 
not  have  been  expected  to  see  it.  It  was  not  clear  that  this  question  had 
been  considered  bv  the  Judge,  and  the  case  must  go  back  for  a  new  trial. 

*  *  *  * 

V  I,  Vi-  PI  t  •  ^^^  report  of  the  Yorkshire  Electric  Power  Co. 
Yorkshire  Electric  j^^.  ^^^  ^^gj.  ^.^^^  ^j^^^^.^  ^y^^^  considerable  pro- 
Power  LO.  grass  has  been  made  under  difficult  conditions. 

Notwithstanding  the  higher  cost  of  coal  and  all  materials,  the  labour 
and  other  difficulties,  the  net  profit  (£35,800)  shows  an  increase  of  35 
oer  cent.,  and  the  directors  state  that  the  check  received  from  the  out- 
break of  war  has  now  been  recovered  from  and  normal  progress  resumeel. 
( )wing  to  the  great  demand  for  power  the  generating  ))lant  has  had  to  be 
increased.  It  is  also  reported  that  there  is  an  increasing  demand  from 
textile  mil!«,  collieries,  &c.  The  gross  receipts  were  £116.600.  against 
£93,300.  and  the  surjilus,  after  meeting  interest  charges,  is  £29,100,  com- 
uared  with  £21,200.  It  1-  .moimim  d  I..  ;ay  :!  (against  1)  percent,  on  the 
ordinai-\-  capital— the  In  Ji.  -t  1.  tiiiii  it  li.i-  -.  !  iveeivcd.  It  is  proposed 
to  place  £12.000  (aoa;ii-t  il.r,ti<)i„  ivmia,-.  and  to  carry  £3.900  fonvard. 

*  *  *  * 

....  There    are    welcome    signs    of   activity   among 

Organisation  m  electrical  manufacturers  for  the  organisation  of 

Selling  Engineering  ^,^^  ^^j^  ^^  ^^^^^  products,  both  among  the 
Specialities.  Entente  Powers  and  in  countries  in  which  the 

(lerman  salesman  is.  going  to  'hustle  after  the  war.  There  are 
admitted  faults  in  our  system  of  trading  in  sp-ecialised  engineering 
Ijroducts  with  customers  overseas.  The  greater  proportion  of  this 
business  has  Veen  done  b>-  merchant  agents,  who,  as  a  rule,  are  not 
engineers,  and  have  no  technical  staff  ;  they  have  made  no  attempt 
in  the  ):ast  to  sell  the  goods  on  their  special  merits,  and  always 
referred  back  technical  queries  to  the  manufacturers  themselves. 
In  the  past  the  merchant  agent  was  the  Lest  weapon  the  British  pro- 
ducer had  to  compete  against  organised  selling  methods  conducted 
by  expert  engineers,  who  took  the  specialised  goods  right  up  to  th.' 
consumer  and  cxj)lained  direct  M'hy  he  should  Imy  them.  Tin 
results  of  this  latter  methcd  were  apparent  before  the  war,  and  now 
1  he  British  prcducer  is  evidently  determined  to  take  no  more  dianees. 
.\  noteworthy  instance  of  this  determination  to  conduct  sales  on  an 
organised  plan,  so  far  as  ccrtaiji  electrical  specialities  are  concerned, 
has  this  week  been  brought  to  our  notice  by  Mr.  H.  C.  Sidd.eley.  the 
nianagmg  director  of  British  Switchgear"  (Ltd.).  This  company, 
tVie  formation  of  which  (capital  £42.000)  we  announced  last  week, 
will  uiulertake  the  sales  of  the  switcbgevir  products  of  Brook,  Hir.st 
&   Co.   (Chester),   Krskine,  Heap  e«t   Co.   (Manchester)  and  Elcctrie 
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Control  (Ltd.)  ((Glasgow)  in  those  countries  in  which  electrical  manu- 
facturing is  alreacly^3tablish-d.  and  in  which  it  is  desirable  to  intro- 
duce British  switchgear  specialities.  Were  these  three  firms  to 
attempt  to  maintain  three  distinct  selling  engineers  or  agencies  in 
these  countries  the  cost  would  be  out  of  proportion  to  the  return,  and 
any  attempt  to  work  on  these  lines  would  end  in  failure.  Tluough 
the  medium  of  a  company  like  British  Switchgear  (Ltd.)  the  three 
lirms  are  enabled  to  repose  the  responsibility  of  marketmg  all  then- 
specialities  upon  a  single  selling  engineer.  He  will  find  that  on  most 
occasions  if  he  cannot  sell  motor  starters  for  Brook,  Hirst  &  Co.  or 
.switchgear  for  Erskine.  Heap  &  Co.,  he  can  find  a  customer  for 
automatic  gear  for  Electric  Control  (Ltd.).  The  sales  expenses  of 
three  manufacturers  producing  somewhat  similar  specialities  will 
thus  be  at  the  disposal  of  one  selling  organisation  instead  of  three  ; 
the  advantages  of  such  an  arrangement  are  obvious.  Mr.  H.  C. 
Siddeley  is  also  interested  in  the  Electrical  Manufacturers  Co.  of 
(Jreat  Britain,  which  was  registered  in  Dec,  1915,  and,  whose  forma- 
tion we  hailed  as  a  sign  of  awakening  activity  in  electrical  trading 
circles.  This  undertaking  comprises  the  following  electrical  manu- 
facturers: Bruce  Peebles  &  Co.,  Crompton  &  Co.,  Lancashire 
Dvnamo  &  Motor  Co.,  Allen  West  &  Co.,  Brook,  Hirst  &  Co.,  Erskine. 
Heap  &  Co.,  Whipp  &  Bourne  (Ltd.),  and  Electric  Control  (Ltd.). 
Its  chief  object  is  to  act  co-operatively  in  countries  where  there  is 
little  or  no  manuf?.cturing.  such  as  Russia,  China,  South  America. 
4c..  in  which  it  is  helpful  to  be  able  to  put  forward  complete  schemes 
for  ]X)wer,  lighting,  &c.  Here  again  the  co-operative  trading  idea 
will  ensure  an  infinitely  better  chance  for  the  business  to  come  into 
British  hands  than  if  all  these  firms  individually  attempted  to  obtain 
orders.  Co-ordination  of  felling  effort  on  these  lines  is  capable  of 
extension  to  other  sections  of  the  industry,  and  with  such  extension 
will  assuredly  come  increased  power  to  coi;e  with  German  methods 
i  n  the  great  markets  of  the  world. 

*         *         *         * 
.         .         ,      The  Registration  of  Business  Xam?s  Act  comes 
Registration  OI      .^^^^  j^^.^^  ^^  Thursdav  next,  and  the  prescribed 
Business  names.    ^^^^^   ^^   application   for   registration    will    be 
obtain^iljle  (gratis)  from  all  post  offices  on  Wednesday. 

Ther.,-arethr,'pforii-;.  vi7...forindividuals  for  firms andforcon)oratio!is. 
The  fee  (5.--.)  is  to  hi-  'laitl  by  aftikinj!  an  adliesivn  stamp  to  '<   r 

when  com'ileted  the  forms  mM-fbt-  >:ent  to  or  dflivered  to  the  T?(uistrar 
of  Bu~ino.s.s  Names.  "!'.>.  Pai-.-cIl  s<juaTv.  Liridnn.  W'.C. 


FOREIGN  GOODS  (duty  paid  and  free). 

MeWourr.e:  Unenumeraled.  £278.  Bombay:  Elec.  lamps,  5G0  n.o.  Calculla:  Un- 
enumerated,  £93.  Colombo:  Unenumerated,  £56.  Bergen:  Unenumeraled,  £434- 
X),>-r^-c^  ■  Unenumerated,  £34.  Lisbon:  Unenumerated,  £104.  Singapore:  Ur?nu. 
mer'ated,  £!9,     Co/a/s.-  Unenumerated,  £59.     CopeKiicicn  :    Unenumerated,  f2'.0. 

Note. — The  large  number  of  items  in  these  official  returns  under  the 
misleading  heading  "  unenumerated  "  relate  to  what  is  described  m 
"electrical  goods  "  and  "electrical  materials." 


IMPORTS    AND    EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

from  Fci..  :;,  niv,  ;,  Fh.  !»,  1917 
IMPORTS. 

London.— U.S./i.  •  E!ec.  carbons,  £480;elec.  machinery,  f.240  :  v;ire  and  cable 
£*Ifc:  unenumerated,  £2.7t8.  Japan:  Unenumerated,  £5.990.  France:  Unenume- 
rjtei.  £74.  Swilierland:  Elec.  machinery.  £1.6C0 :  urenumeratcd.  £126.  Canada: 
Unenumerated,  £57.    Holland:  Cluw  lamps.  £605:  unenumerated,  £1,CCC. 

EXPORTS. 

T     A:..~^/.iA  1/      Auckland:    Elec.  machinery,  £69:    unenumerated.  £172.     A/*'/- 

•le.  £2,074:    elec.  machinery.  £513  :    telephone  material.  £492  : 

Sydney:  Elec.  machinery.  £1,862 ;  wire  and  cable,  £1.772;  te!e- 

.nenumerated.  £784.     Wellinrlon:   Elec.  machinery,  £110  ;  win- 

■'■numerated.  £529.    Adelaide:    Elec.  machinery,  £680 ;    unenu- 

Chn,t:hurch:   Elec.  machinery,  £85 ;  wire  and  cable,  £281  ;   telegraph 

■     unenumerated,  £441.    Brisbane:  Unenumerated, £22,    Dunedin:  Wirt 

:3.     LylHeton:   Elec.  machinery,  £78 ;    unenumerated,  £62.     Frcmantle : 

■-  £1.151  ;    unenumerated.  £27.    Newcaslle:   Telegraph  material,  £90. 

l*-.£34:  unenumerated,  £59. 

'■  ■"::     Elec,    machinery,    £1,270;     unenumerated,    £1,644,    Fori 

nory.  £429;  wire  and  cable,  £175,    East  London :  Eioc.  machi- 

■-  J  ted,  £646.    Durban:   Elec,  machinery,  £1.607:  wire  and  cable, 

-  £1,423.    Be/ro:    Unenumerated,    £61.    Dilasoa   Bay:     Elec. 

•■  Unenumerated,   £159.    Fort  Sudan:     Unenumerated,    £39. 

f.lO. 

-Chk'a  ahd  St'-aits  Setti-emE'its. —  flomiay.'  Wire  and  cable. 

•  ■  .160  n.o,:   unenumerated.  £1,322.    Calcutta:   Elec.  glow  lamps, 

jWc.  £111;   dec.  machinery,  £908;    telegraph  material,  £38: 

'      y.^lir:-,:    Uncnum.-ratcd,  £341.    Ceylon:    Elec.  m.ichinery, 

■numerated,  £30,    Sin%apore:   Elec,  machinery,  £642; 

Unenumerated,  £49,    Rangoon:  Unenumerated,  £734, 

TV.  £35. 

■  .Talcd,  £428. 

_rna':Wner_yj^_£70:   unenumeraled,  £40.    Shanihal:   Elec. 

»ted,  E257,    Boaon:   Elec, 

'    .terlal.  £263;   unenu- 
Unenumeraled,  £33 : 
^323, 
^ •■:.    Wire  and  cable,  £76 ; 

'''"iS*'  "'>WJmeraled,£l86,    Calais:  Unenumerated, 
r.190,    Bouhtnr :    Unenumeraled,  £45.     Marstiiltts: 
'■;      n  jiChlnory.  £7,s ;  unenumeraled,  £1.133. 
unenumeratfd,  £1,623. 
i*»8.    Halt/ax:   Taleiraph  malerlol,  £60,    SI 


BUSINESS  NOTICES. 

Robert  and  John  Edward  C  ipp.'r(trading  as  Faz-'xkerley  &  Co.), 
electricians,  &c..  Market-street,  Droylsden,  have  d  ss^lved  partner- 
ship. Debts  by  Mr.  J.  E.  Capper,  who  continues  the  business  as 
Fazackcrley  c&  Co. 

Sale  of  Shares  by  Tender.— The  Public  Trustee  in\'ites  tenders  for 
the  purchase  of  the  whole  or  any  part  of  3.679  A  shares  of  £10  each 
(fidly  paid)  and  1,200  B  shares  of  £10  each  (fully  paid)  of  the  Tudor 
Accumulator  Co.  (Ltd.)  which  are  vested  in  him  as  custodian  by 
an  Older  of  the  Board  of  Trade.  Tenders  must  be  delivered  to  the 
Public  Trustee,  Kingsway,  London,  W.C,  on  or  before  Monday, 
Feb.  26,  and  not  Feb.  5,  as  previously  advertised.  Further  purlieu- 
lars  are  given  in  an  advirtisement. 

The  Public  Trustee  also  offers  for  sale  by  public  tender  119,660 
shares  of  £5  each  (fully  paid)  in  Messrs.  Siemens  Bros.  &  Co.  (Ltd.). 
Tenderers  desirous  of  inspecting  the  works  should  appl,\-  to  the  Public 
Trustee,  Ivingsway,  f^ndon,  W.C,  to  -nhcm  lerders  are  to  le 
de  ivered  by  neon  if  Aprl  2.  Further  particulars  are  set  cut  in  an 
advsrisement. 

Plant  for  Sale. — The  Madras  Electric  Supply  Corporation  (Ltd.) 
lias  for  iinjnetliate  disposal  in  Madras  some  second-hand  plant,  in- 
cluding tlu'ce  .500  kw.  Davey  Paxman-Crompton  c.c.  sets  and  two 
•JOO  kw.  Davey  Paxman-Crompton  a.-c.  sets,  with  one  250  kw.  and 
one  125  kw.  ftompton  motor-generators,  one  250  B.H.r.  and  two 
HOb.h.p.  three-phase  motors.  Offers  to  the  Secretary,  1,  Queen- 
\'ictoria-street,  London,  E.C.     <See  also  an  advertisement. 

Messrs.  W.  H.  Allen,  Son  &  Co.  (Ltd.),  Queen's  Engineering  Works, 
Bedford,  have  for  sale  a  second-hand  150  kw.  2,500  revs,  per  min.. 
250  volt.  d.  c.  direct  coupled  turbo-generator  set,  with  surface  con- 
ilpnsing  plant. 

Patent  Development. — The  proprietors  of  patents  Nos.  12,547  of 
1912  and  8,831,  11,177  and  10,864  of  1913,  relating  to  "Telephone 
lines  and  apparatus,"  desire  to  sell  the  patents  or  to  license  British 
manufacturers.  Particulars  from  Messrs.  ISoult,  Wade  &  Tennant, 
111 -112.  Hatton  Cardcn.  London.  E.C. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Barrow-in-Furness. —  Last  week  the  Ci,r|)uratiun  decided  to  apply 
to  the  L.  (1.  Board  for  sanction  to  borrow  £14,255  for  extensions  of 
the  electric  supply  department. 

The  electrical  engineer  (Mr.  H.  R.  Burnett)  had  reported  that  the  great 
increa-;o  had  rcci'ntly  taken  place  in  the  demand  for  clcctricity,an(l  the 
KIcctricitv  Conitnittce  had  aiiprovcd  his  sugctestions  to  extend  the  works 
at  a  cost  of  £25.8(10. 

In  movinu  the  adoption  of  the  report,  the  chairman  (Aid.  Smith)  said 
the  estimates  were  merely  n  repetition  of  what  the  Council  lifts  already 
l)assed.  They  liad  been  pansed  on  separate  occasions.  They  estimated 
in  .laniiary  lost  year  for  £10.:H)0  and  in  .luly  increased  it  by  iS.O.Vi.     In 

llic  minutes  for  .July  tlioy  would  Hud  the  ('oimcil  approved,  but  it  was 
not  in  the  particular  form  the  L.C.  Hoard  wanted.  They  had  now  sent 
in  a  fresh  application,  and  the  connnittic  had  now  the  consent  of  the 

Itdurd  to  Ko  on  with  the  work.     They  conid  arran^'c  about  the  details  of 

llic  loan  afterwards. 

Battersea  (London).     The  Horough  <  'ouncil  is  ap|)lying  for  siiiction 

lo  a  loan  of  £1,000  for  extonsion  of  mains,  &c.,  in  the  Nine  Elms 
district. 

Till'  following  increases  of  salary  of  the  staff  have  been  approved  by 

Ihe  rina-icc  Committee  : — Mr.  F.  A.  liond.  electrical  engineer,  from  £700 

to  £72")  |)i'r  annum  ;    Mr.  H.  V.  (!.  Thompson,  assistant  engineer,  from 

£2H.')  lo  £310  per  anrmu  ;    Mr.  T.   Hcinictl.  station  suiJcrinlindcrt.  from 

£211.1  lo£22r)pi'raimum  :   Mr.  !•;.  S  Collcy.  Mr.  0.  K.  F.  Kvuns  and  Mr.  II. 

V.   Ileab'.  shift  enijineers.  from   tKiO  to  tl70  per  aimum  :    Mr.    W.  T. 

,M«xralh,  mains  aisinlant.  from  tl:i2  lll>,  to  C150  per  annum  ;    Mr,  W, 

,Mear>'.  n'eter  HuiM'rinleiKlcnl.  from  tl.'ill  lo  tUiti  jicr  annum  ;    Mr.  .\.  S. 

Knight,  inHlallniion  in»licctor,  from  £12."i  to  £130  per  annum  ;    Mr.  .1. 

('.  .XdaniM,  olliec  clerk,  from  £107.  Ills,  lu  i:ll5  per  annum. 
Bethnal  Green  (London).    Thi'  Hiirough  Council  is  rcconnneiKh'd 

lo  appl\  for  Miilliorily  lo  borrow  tl.iHiO  for  house  services.  &r. 
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Burton-on-Trent.— As  the  genei-iiting  [ilant  is  only  sufficient  U> 
supply  consumers  already  fonnected  and  consumers  in  hand,  tin- 
Electricity  Committee  has  prepared  a  scheme  of  extensions  at  tlic 
electricity  works. 

Application  is,  therefore,  to  be  made  to  the  L.G.  Board  and  tlic 
Treasury'  for  sanction  to  borrow  £2,5.000  for  plant.  &c.  Two  motors  for 
iliivinu  "in  i'<iuncction  with  the  .supply  of  poworto  the  English  Grains  Co. 
aiv  to  li;'  nurohased. 

Sheffield. — Electric  supply  mains  are  to  Ije  extended  at  an  esti- 
mated cost  of  £1,255. 

The  general  manager  of  the  electricity  undertaking  (Mr.  S.  Edgar 
Feddenj  has  been  authorised  to  accede  to  an  application  from  the  Elec- 
trical Trades'  Union  for  an  increased  rate  of  pay  up  to  49s.  per  week  for 
wiremen,  cable  jointers,  and  skilled  electrical  workmen. 

The  General  Manager  has  also  l.cen  authorised  to  engage  six  tem- 
porary draughtsmen  and  surli  .it  In  r  tr.  Iinical  assistants  as  he  may  require 
in  preparing  plans  and  spr.  ilir:iti<.iis  fnr  the  buildings  and  equipment 
of  the  new  power  house  at  Jfhukiiurn  Alcadows.  One  lOiin.  lathe  and 
one  screwing  machine  for  tlie  titters'  shop  at  Ncepsend  station  are  to  be 
purcha.sed  at  a  price  not  to  exceed  £237. 

Shoreditch  (London), — The  borough  electrical  engineer  (Mr.  C- 
Xewton  Russell)  recommends  the  installation  of  a  turbo-generator 
set.  in  j)Iace  of  a  reciprocating  set,  at  an  estimated  cost  of  £41,000. 

Stockport. — At  the  last  meeting  of  the  Council  it  was  announced 
that  the  generating  plant  was  working  to  the  utmost  of  its  capacity, 
and  the  power  supply  and  the  tramways  would  be  affected  by  a 
breakdown.  The  Electricity  Committee  is,  therefore,  to  urge  the 
Government  to  grant  facilities  for  providing  additional  plant. 

Wolverhampton. — Two  feeder  cables  are  to  be  laid  at  an  estimated 
cost  of  £11,020. 

BENERAL. 

Exeter. — The  Electricity  Committee  has  granted  the  following 
increases  of  salary  to  members  of  the  electrical  engineering  staff  : — 

First  shift  engineer.  £120  tofl40  :  second  shift  engineer.  £100  to  £120. 
third  shift  engineer.  £100  to  £120  :  foreman  engineer,  £2.  2s,  to  £2.  5s. 
The  committee  has  been  empowered  to  graduate  the  pay  within  the  scale 
as  it  may  deem  expedient. 

Liverpool. — In  moving  the  adoi^tion  of  the  estimates  of  the  electric 
.supply  department,  Mr.  Russell-Taylor  stated  at  the  Corporation 
jneeting  last  week  that  in  1916  the  Corporation  sold  over  60,000,000 
luiits  of  electric  current,  compared  with  40,000,000  miits  in  1912. 

In  the  latter  year  the  Coi-poration  made  a  profit  of  £51,000,  but  last 
year  they  almost  doubled  that,  and  out  of  it  gave  £55,000  to  the  relief 
of  the  rates. 

Mr.  Gates  complained  that  though  the  new  electrical  plant  was  con- 
suming less  coal  much  than  the  old  plant,  the  public  consumer  had  had 
no  reduction  in  price  for  15  years. 

The  motion  was  tb.cn  passed. 

Manchester. — The  accountancy  and  secretarial  branches  of  the 
(lectric  supply  ilepartment  are  to  be  separated,  but  both  are  to  be 
imder  the  control  of  the  chief  electrical  engineer,  Mr.  S.  L.  Pearce, 
whose  title  will  be  chief  engineer  and  manager. 

Monmouth. —  Last  week  the  Council  were  informed  that  the  seveie 
frost  had  causcil  d. linage  at  the  electricity  works  and  to  the  wt^r. 

Thi-  turbines  wrn-  fmzi'n  on  one  day.  The  ice  on  the  River  Monnow 
had  had  to  be  constantly  broken  and  cleared  up  to  the  weir,  where  it 
accvunulated,  and  the  water,  being  unable  to  flow  over,  caused  a  much 
•rreater  pressure  than  ordinary,  the  result  being  that  the  weir  gave  way. 
If  they  could  go  on  vmtil  the  spring  then  they  would  have  to  take  the 
matter  in  hand  and  complete  what  was  left  imdone  some  years  ago. 

Newport  (Mon.). — On  Tuesday  the  Town  Council  increased  the 
salaries  of  Mr.  A.  Nichols  Moore,  borough  electrical  and  tramways 
enginc(-r,  anel  Mr.  X.  J.  Young,  general  manager  of  the  electricity  and 
I  lamways  elepartment,  by  £100  each  per  annum. 

Worcester. — The  Corporation  are  recommended  to  sell  the  existing 
storage  battery,  and  to  purchase  out  of  the  procecels  a  25-kw.  motor 
baian<'er. 


TRACTION   NOTES. 


Dudley.— A  collision  I.etwcen  two  Iramcars  Ui>l  ucck  A'.^ulled  in 
the  death  of  one  of  the  drivers  and  injuries  to  several  others. 

The  iitquest  on  the  woijian  Payne,  who  was  killed  in  the  tnuncar 
accident  on  .Jan.  4,  was  concluded  last  week. 

The  driver  of  the  car,  Bks  jamin  Davies,  said  he  put  on  the  hand- 
br.ike  and  sccuritig  chain  and  went  to  the  messroom  at  Dudley  terminus. 
h-iicr  lie  was  told  that  the  car  had  overturned. 

M\oaiu  .Jknson,  the  conductress,  said  she  "  gave  two  bells"  and  then 
released  the  brake,  without  looking  to  see  if  the  driver  was  in  his  ])lace. 
.She  should  have  feceivid  two  answering  signals  before  she  released  the 
brake,  and  she  admitti  d  that  she  did  not  get  them. 


The  ConoNKH  saiel  the  jury  must  have  regard  to  the  fact  that  in  these 
times  we  ha<l  to  put  up  with  much  that  we  did  not  like.  They  had  had 
til.-  ail  vent  of  the  conductresses.  All  allowance  must  be  made  for  the 
frailties  of  human  nature,  and  in  that  particular  case  for  the  inexperience 
of  a  girl. 

Tlie  jury  found  that  death  was  due  to  misadventure  caused  by  the  care- 
lessness of  the  conductress  in  releasing  the  brake  without  convincing  her- 
self timt  sli.'  hid  r.Ti'i\i'.i  (hi'  pr..pcr  signal.  They  were  of  opinion  that 
til'"  tiMiiiuay  .■.iiii|iiiiy  wr.-  In  lilain.'  for  not  having  made  some  arrange- 
ment that  w.iiil'l  liivc  iii.'vcnli  (I  the  accident,  and  strongly  urged 
imm.'diate  provision  ag.iiiist  a  recurrence. 

Glasgow. — The  Corpiiration  had  an  important  and  interesting 
agenda  to  go  through  last  week. 

The  members  imanimously  agreed  to  invest  £2,000,000  in  the  War 
Loan. 

Mr.  Montgomery,  in  moving  the  minute  of  the  Tramways  Committee, 
said  they  propo.^ed  to  lieiuidate  the  entire  debt  of  the  tramways  depart- 
m.ent  by  transferring  from  the  depreciation  and  renewals  fund  to  the 
sinking  fimd  a  sum  which  would  m.ake  the  sinking  fund  equal  to  the  entii-e 
capital  expendituif  of  tlie  departm.ont  (£."{,800.000).  It  wa-  a  i,i,,it.-i  ,,f 
great  gratification  that  the  Committee  were  in  a  position  t.i  mak.-  -urh  ,i 
proposal,  and  thus  to  have  the  system,  entirely  free  from,  de  bt,  Tliat  had 
been  achieved  in  the  comparatively  short  period  of  16  years.  It  was  a 
remarkable  achievement,  without  parallel  in  the  historj'  of  any  tramway 
or  other  mimicipal  tmdertaking  in  the  United  Kingdom.,  and  the  result 
had  been  arrived  at  without  any  cheese-paring  or  impoverishing  policy. 
They  had  maintained  the  entire  plant  in  a  state  of  completa  repair. 
They  had  carried  out  a  broad  and  progressive  policy,  and  they  had  given 
the  citizens  a  service  which  for  convenience,  eificiencj'  and  cheapness  was 
misuiijasscd  by  any  tramwaj'  midertaking  in  the  United  Kingdom.  It 
was  true  that  at  present  they  had  some  com.plaints.  but  that  they  were 
working  imder  abnorm.al  circumstances,  and  he  thought  the  citizens 
shoukl  bo  glad  they  were  getting  such  a  service  as  they  had.  Some 
tramways  had  been  compelled  to  restrict  their  services  and  others  to 
raise  fares.  Ho  hoped  Glasgow  would  not  require  to  resort  to  those 
expedients.  As  to  the  future  finance  of  the  department,  he  said  that  last 
year  they  provided  £174,000  for  depreciation  and  renewals.  This  year 
they  projjosed  to  lay  aside  onty  £73.000,  so  that  on  that  score  there  would 
b3  a  saving  of  £101,000  in  the  current  year.  Next  year  the  sinking  fund 
would  also  cease  to  be  a  charge  upon  the  revenue  of  the  department. 
That  fmid  am.ounted  to  £120,000,  so  that  by  1918  there  would  be  a  net 
saving  on  the  charge  against  the  revenue  of  something  like  £221.000.  It 
seemed  to  him  that  that  opened  up  a  vista  of  a  verj'  substantial  suiphis 
for  the  comm.on  good.  They  recognised  that  the  proud  position  in  which 
the  tramways  midertaking  stood  to-day  was  due  to  the  sagacity,  wisdom 
and  foresight  of  the  men  who  had  guided  its  affairs  since  its  inception. 
The  minute  was  seconde  d  and  approved  amid  applause. 
Halifax. — Last  week  the  Council  was  recommended  by  the  Tram- 
ways Committee  to  increase  the  tramway  fares  50  per  cent,  and  also 
to  reduce  the  service. 

Aid.  C.  F.  iSpESC'ER,  chairman  of  the  Committee,  in  moving  the 
adoption  of  the  minutes,  said  a  reduction  in  the  service  of  cars  had  be- 
come absolutely  necessary.  The  staff  was  depleted  and  overworked, 
and  the  cars  needed  to  be  overhauled.  The  present  service  of  cars  must 
be  reduced  by  25  per  cent.  It  was  proposed  to  run  the  last  cars  about 
10.30  p.m.,  and  to  reduce  the  number  of  cars  now  run  during  those  times 
of  the  elay  when  there  were  fewest  passengers.  The  Committee  calcu- 
lateel  that  if  the  present  fares  were  maintained,  and  the  service  of  cars 
reduced  by  25  per  cent.,  there  would  be  a  loss  in  revenue  of  £14,000  per 
annum.  Besides  having  to  provide  £3,000  next  year  for  war  bonuses, 
there  would  be  a  payment  of  £2,400  for  income  tax,  and  an  increase  of 
£2,500  in  interest  on  loans.  Having  regard  to  the  increased  e  xpenditure, 
thi  increase  in  fares  had  been  recommended.  If  the  Finance  Com- 
mittee would  forego  the  Jili.OOO  devoted  to  relief  e  f  rates,  the  Tramways 
Committee  might  be  alilc  to  jnill  through  without  increasing  the  fares. 

.Several  members  criticised  the  proposal  to  increase  the  fares,  and  this 
jiortion  of  the  minutes  was  referrcel  back  by  a  large  majority. 

Hull. — Owing  to  the  decision  of  the  Council  to  retain  halfpenny- 
fares  the  Tramways  Committee  has  appointed  a  sub-committee  to 
devise  a  working  scheme. 

The  manager  (Mr.  W.  .1.  McCombe)  had  reporticl  that  owing  to  the 
great  pri-;snvr  (in  the  staff  owing  to  the  half-pi'iiiiv  si.i.j.s  the  fares  could 
not  li.  ..ill.  .  I..I.  War  conditions  and  short  sta-.  -  .li.l  ii.>t  coincide  with 
a  1.  \.iiiM'  |in.|iiirtioned  to  e-normously  iner.i  ..I  .  \|iiiiscs.  He  sug- 
;;i,-st.il  l.iiii  si.iycs  on  seven  routes  in  place  of  iln  iiiii;iiial  throe  stages, 
and  III.'  .'liiuniation  of  48  stopping  places. 

L.  &  Y.  Railway. — In  the  directors'  report  of  the  Lancashu'e  & 
^^ll  ksliin-  Railway  Co.  it  is  stated  that  the  electric  trains  on  the 
.Maiiclu'slcr  and  Bury  line  commenced  running  on  .-\]iril  17  la.st,  and  the 
sc'r\  ill'  li.is  since  been  maintained  with  every  satisfaction. 

Liverpool. — The  estimates  of  the  Tramways  Committee  were 
a|iprovcd  b.v  the  Corporition  la.st  week. 

Thechainnan  i.fllir  i"iiiiiillteo(Mr.  E.  Ru.SSKLl,-TAYl.on).  inmovingthe 
adojition  of  tli'  i^iimai-.  .lainted  that  Liverpool  ])o-scs.'cd  a  miiqtie 
mii'iicipal  comiuen  i.il  lei.l  naUing  in  its  tramway  and  electrical  dc])art. 
mfnts.  Before  makin<;  tli.-ir  (Miutribution  to  tb.o  ratos.  the  whole  uufler- 
taking  was  carefully  co-isidereMl,  and  the  coni.mittee  folt  iiorfectly  justitieil 
in  asking  tho  Council's  accept,anco  of  £125,000  from  the  tramways.  Tho 
result  had  exceeded  their  most  sanguine  anticipatioivs.  During  1916 
thi>y  had  made  a  greater  profit  on  tho  tramways  than  prior  to  the  war. 
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notwithstanding  that  their  expcaditure  had  increased  bv  £147,000.  of 
which  £50.000  represented  increased  wages  and  bonuses  to  emrloyees. 
He  hoped  that  the  time  of  low  wages  had  gone  by,  and  he  hoped  that  in 
T.turn  the  tramways  employees  would  give  them  of  their  best.  In  1916 
they  carried  157.636,595  passengers,  or  1.3,500,000  more  than  in  1913. 
which  was  a  record  year.  Included  in  those  figures  were  4.750.000 
soldiers  and  sailors  carried  iiee  of  charge.  Having  spoken  in  discourage- 
ment of  any  reduction  in  fares,  Mr.  Russell-Taylor  mentioned  that  1,900 
Tramway  employees  had  joined  the  forces  and  of  these  100  had  been  killed. 
He  agreed  that  the  tramcars  were  overcrowded,  but  it  was  a  physical 
impossibility  to  prevent  that.  The  people  of  Liverjjool  were  becoming 
a  greater  travelling  public.  For  one  thing,  more  women  workers  wanted 
to  use  the  cars  than  formerly.  They  must  remember  that  we  wei-e  at 
war :  their  attenuated  staff  n-ere  working  at  the  highest  possible  pressure. 
The  Committee  could  not  look  forward  to  another  year  similar  to  1910. 
They  had  obtained  a  fair  ))ercentage  of  their  increased  profit  from  war 
and  mvmition  work,  but  they  hoped  that  the  war  would  end  in  1917. 
As  to  after-war  developments,  the  committee  would  be  able  to  supply 
energy  for  all  the  new  works  that  would  be  (rected.  He  warned  the 
Council  not  to  expect  the  same  amount  contributed  to  the  rates  next 
year  as  this  year.  Ere  long  a  scheme  for  affording  increased  travelling 
facilities,  such  as  were  not  offered  to  any  other  section  of  the  public  in 
the  land,  would  be  thought  out. 

Mr.  H.  R.  Rathboxe  expressed  the  view  that  a  report  should  be  sub- 
mitted, signed  by  a  permanent  official,  cartifying  that  after  the  large 
allocation  to  the  rates  there  was  a  sufficient  reserve  to  meet  d -prcciation, 
renewals,  repairs,  alterations,  &c. 

Alderman  Cohes  said  that  Mr.  Ban-ow,  the  controller  of  accounts,  had 
^iven  an  absolute  as.surance  to  that  effect. 

Maidstone. — The  salary  of  the  tramways  manager  {Mr.  Lambert) 
has  l.ecii  iiuTcasecl  to  t.'iOO  ];er  aimuni. 

Maintenance  of  Trackless  Trolley  Routes.— f^erious  difficulties  are 
being  experienced  in  connection,  with  the  running  of  the  trackless 
trolley  car.s  of  Leeds  Corporation  between  Guiseley  and  Otley. 

During  the  wet  weather  which  preceded  the  frost  the  cars  are  asserted 
to  have  damaged  the  surface  of  the  roads  so  as  to  make  them  dangerous 
to  ordinan.-  vehiciUar  traffic.  Complaint  was  m.ade  to  Leeds  Cori)ora- 
tion.  but  they  replied  that  inasmuch  as  they  paid  throe-eighths  of  a  penny 
wr  running  mile  towards  the  upkeep  of  the  roads,  but  had  been  allowed 
to  get  into  such  a  .shocking  state  that  their  rolling  stock  was  being 
knocked  to  pieces.  Representatives  of  the  Comity  Council  agree  that 
the  roads  are  in  a  tsrrible  condition,  but  the  cost  of  putting  tlu m  right 
would  run  into  four  figurc;s,  and  labour  is  scarce.  Meanwhile  the  roads 
are  being  ))atchod  up  here  and  there,  and  tlrivers  have  to  do  the  best 
they  can,  but  naturally  the  road  is  going  from  bad  to  wor.se.  Leeds 
Corporation  may  stop  the  service  of  cars  altogether,  and  they  claim  that 
they  would  bo  within  their  legal  rights  in  stopping  payment  of  the  con- 
tribution to  the  upkecj)  of  tho  roads  if  the  roads  are  not  maintained. 

Manchester. — A  draft  report  has  been  prepared  by  a  sub-committoe 
of  the  Traffic  Congestion  Committee  which  was  appointed  to  con- 
Hider  the  best  means  of  relieving  the  great  pressure  of  traffic  in  the 
central  parts  of  the  city. 

The  rei»ort  propo*s  the  use  of  a  portion  of  the  old  Infinnary  site  for 
tho  (wtablishmcnt  of  a  tramway  terminus  and  for  the  erection  of  tramway 
and  other  municipal  offices,  leaving  as  an  open  space  the  remainder  of 
the  Hito.  It  is  also  proposed  to  use  other  open  spaces  and  sejuarcs  in  tho 
centre  of  tho  city  for  tramway  terminals  and  to  construct  six  new 
arterlcH.  To  meet  the  tramway  needs  the  report  suggests  a  reduction 
»(  tramway  traffic  within  a  prejscribed  area  in  tho  centre  of  the  city, 
b'-'«ide»  the  cutting  oi  new  strcots  and  tho  establishment  of  new  tenninals. 
tho  conxtruction  of  new  thoroughfares,  &c.  It  is  further  proposed  to 
unite  Alljcrt-square  and  St.  Pct<!r'H-8quaro  with  a  new  street,  and  then 
to  win  tho"C  opon  spaces  as  tramway  terminals.  With  reference  to  the 
Salford  Hid  of  the  city,  tho  Sub-com-mittce  suggest  that  the  Manchester 
and  Sidford  authorities  should  confer  with  each  other  on  tho  question. 

Middlesex  Tramways.— l''inchley  Urban  Council  has  asked  tlie 
Metro|><)lituii  Klectric  Tramways  (Ltd.)  to  give  an  improved  tramway 
i«Tvlie  between  North  Finehley  and  (iolders-green  and  Crikdewooil 
and  ulwj  on  the  HiglijtatelJurnet  route. 

Nelson. — The  Klcitri<Oty  &  Tramways  Committee  have  appointed 
a  Hiib-rommitlM-  to  consider  upon  tho  ])r()|)oKed  alteration  of  the 
KtaR'-H  iin  tlie  Hurrowford  route  and  the  revision  of  chargos  for  Mork- 
men'n  IjrketM. 

Shelfleld.— Owing  to  the  enrtailraont  of  the  railway  servicPH,  there 
in  n-id  for  iidditicmal  tramciirs  <m  the  Sheffield  and  Rotherham 
ihrnuKli  wrvi<e  iit  <i-rtiiiu  periods  of  the  day,  and  a  ine(^ting  is  to  Ix^ 
iirniMKcil  with  tho  HotliiTliiun  Tramways  Coiuniitlco  on  the  question 
of  ft  mor<'  fri'i|iient  Bervi'c. 

A"  lb"  Mi(ii»lry  of  Miiiiiliiinn  Iiiih  not  Kmntod  n  permit  for  the  purchaKO 
of  20  now  Irnmriir.,  IIm'  oMi.r  of  lb»  l/mdon  Counly  Council  to  soil  10 
fdurwluiel  (IrHilije  dci  k  i  iirx  ic  l.i  Ix-  Hccfplcil. 

Tho  ■I'riiinwiiyi.  Comiiiittoi-  Ihik  Minfirineil  llie  iiclion  of  llio  City  Bur- 

vri  .r  iir  i,.ir,  I ,,•  7/.  iiihn  r,(  triim  nidi  from  liriKliloii  Corporntif)n. 

■inif  inr  lop  ciivem  ri'miiicd  for  con  verted  ningle- 
■'  •■nlihlriiclii.il  o)  whir li  ii.   I.eiiix  i'oiitinue<l  in  tho 

•I   ,  I".  I"  to  lu>  |Miiil  for  out  of  n'Vi'uue. 

SubilUUted  Iramcar  Driven.-  In  order  to  meet  the  shortage  (if 
Irimii  .ir  drive m  lh<-  \S»r  (Ifliie  will  releftsi^  from  the  Armv  motorinen 


who  are  not  in  Class  A,  in  exchange  for  other  tramway  workers  up 
t  o  30  years  old  who  are  Class  A  men. 

Torquay. — The  dispute  between  the  Council  and  the  local  Tram- 
ways t^o.  as  to  the  charge  foi  current  for  traction  has  been  settled. 

Tho  company  will  pay  £250  extra  for  the  period  from  Aug.  1,  1915,  to 
•Tuly  31,  1916,  and  10  per  cent,  extra  per  unit  as  from  the  latter  date.' 


MISCELLANEOUS   NOTES. 


Conciliation  Board  for  Government  Employees.— A  Conciliation 
and  -rVrbitration  Board  for  State  Employees  has  been  appointed  as 

follows : — 

Sir  William  Collms,  M.P.  (chairman).  Sir  A.  Kaye  Butterworth  and  Mr. 
Harry  Gosling.  The  Board  will  consider  claims  for  increased  remimera- 
tion,  but  they  have  no  power  to  deal  with  claims  made  on  behalf  of  indi- 
vidnals.  The  secretary  of  the  Board  is  Mr.  G.  M.  Hodgson,  1,  Whitehall- 
gardens,  London,  S.W. 

Customs  Duties. — According  to  a  recent  decision,  apparatus  for 
transmitting  written  or  spoken  messages  is  subject  to  import  duty 
under  No.  524  bis  of  the  tariff  as  "  electrotechnical  apparatus." 

The  transmitter  and  registering  apparatus  are  considered  as  one 
apparatus  and  tho  telephone  attachment  as  another.  If  the  parts  are 
imported  separately  each  part  is  regarded  as  one  apparatus. 

Enemy  Firms  Wound  Up.— The  Board  of  Trade  has  ordered  the 
uindiiiL'  U|i  ni  4nl  husinesses  controUeel  by  alien  enemies. 

The  latest  onlcrs  aic  \v  thr  cases  of  tho  Brimsdown  Lamp  Works 
( Ltd.),  Kingsway  Hun-.  ,  K  iiij^h  a\ .  London,  W.C.  manufacturers  of  and 
eiealers  in  electrical  laii'i..  iin.llittings  (Controller;  H.  J.  Morland,  3, 
Frederick's-place,  Old  .1.  wiy.  K.C.)  and  Coal  Distillation  Co.,  Middles- 
borough,  manufacturers  of  cuke  ovens  and  kye-product  plants  (Con- 
troller: G.  B.  Nancarrow,  Royal  Exchange.  Middlesborough). 

The  Controller  of  Maschinenfabrik  Augsburg-Numberg  A.G.  has 
applied  for  a  release.     Objections  to  the  Board  of  Trade  before  Feb.  17. 

Imports. — The  following  are  official  values  of  electrical  machinery, 
material  and  apparatus  imported  into  this  country  during  January, 
1917,  with  increase  or  decrease  compared  with  January,  191G  : — 

Electrical  machinerj',  £133,329  (increase  £35,824) ;  including  generators 
and  motors  other  than  for  aeroplanes,  motor  cars  and  cycles,  £22,653 
(increase  £6,300);  and  electrical  machinery  unenumerated,  £110,676 
(increase  £29,524)  ;  telegraph  and  telephone  cables  other  than  submarine, 
£27,256  (increase  £13,848  ;  telegraph  and  telephone  apparatus,  £3,098 
(decrease  £11,651) :  other  electrical  wires  and  cables,  rubber  insulated, 
£10,582  (increase  £7.858  ;  with  other  insulations,  £1,479  (increase  £852) ; 
carbons,  £7,088  (decrease  £4.276);  glow  lamps,  £19,696  (increase 
£0,181)  ;  arc  lamps  and  electric  searchlights,  £38  (increase  £38) ;  parts 
of  arc  lamps  and  searchlights  (other  than  carbons),  £11.965  (increase 
£5,541) ;  primary  and  secondary  batteries,  £44.477  (increa.se  £19,832) ; 
meters  and  measm-ing  instruments,  £5.264  (increase  £237)  ;  switch- 
boards, nil  (decrease  £223) ;  electrical  goods  and  ajijiaratus  unenumerated. 
£45,109  (increase  £18,913).  Total  otelectrical  goods  and  apparatus  other 
than  machinerj'  and  unit  sulated  wire,  £176,052  (increase  £57,150). 

Exports. — The  exports  of  electrical  machinery,  material,  &c., 
(luring  January,  1917,  with  increase  or  decrease  compared  with 
January  1916,  were  as  follows  : — 

Electrical  machinery.  £177.024  (increase  £74.411)  :  including  railway 
and  tramway  motors',  £2,585  (decrease  £559)  :  other  ge^nerators  and 
motors  except  for  aeroplanes,  motor  cars  and  cycles.  £881  (increase  £233) ; 
and  electrical  machinery  unenumerated,  £790  (increase  £272) ;  telegraph 
and  telephone  cables,  submarine,  £28,825  (increase  £9,599) :  other  than 
submarine,  £124.096  (increase  £69,891);  telegraph  and  telephone 
unparatus,  £17,357  (decrease  £0,606) ;  other  electrical  wires  and  cables 
rubber  insulated,  £.50,006  (increase  £11.353);  with  other  insulation, 
£36,172  (decrease  £9.040)  ;  carbons  £352  (decrease  £175) ;  glow  lamps, 
€11,004  (decrease  £1.014);  arc  lamps  and  searchlights,  £86  (decrease 
tl.872) ;  parts  of  arc  lamos  ivnd  searchlights  (other  than  carbons),  £287 
(lb-crease  £479)  ;  primary  and  secondary  batteries,  £19,929  (doorcase 
£2.770)  ;  meters  and  measuring  implements,  £14.088  (decrease  £453) ; 
transformer:,  £3,208  (increase  £121);  switchboards.  £1.821  (decrease 
£3,726);  electrical  goods  and  apparatus  unenuinerated,  £()3,793  (in- 
er.'asc  £26,322).  Total  of  eloctrieal  goods  and  apparatus,  other  than 
miichincry  and  uuinsulalcd  wire,  ,C371,084  (increase  £91,151). 

Radio-Telegraphy  In  Spain.-  -A  decree  has  been  issued  placing  al 
wirclisH  telegraph  st.ilionH  in  Spain  under  ollieial  sujiervision,  and 
henceforth  they  will  be  worked  luuler  State  control. 

Will.— Sir  tJeo.  Franklin,  u  direitor  of  tho  Liritish  Thomson' 
Houston  Co.,  the  Lanarkshire  Tramways  Co.  (Ltd.),  <1e.,  and  I'ro" 
(  hanicllor  of  Shcllield  University,  left  estate  of  the  value  of 
£11)8,107,  of  which  £98,025  is  net  personally. 

Me  left  contingent  legacicH  of  £25.000  to  the  Unircslty  of  Sheffield 
and  of  £5.000  to  Hhellleld  Corporal  iim.  the  incenne  tei  be  uiM'Hid  by  tW 
local  education  committee  in  providing  scholarships  tenable  at  Shcffielil 
I'niverrtil  v  for  boys  and  girls  i-ducalcd  at  the  Central  Secondory  School. 
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TENDERS    INVITED.  I 


I! 

Railway  Stores. 

The  Great  Central  Railway  Ci.i.  invite  tenders  for  the 
supply  diu-ing  the  six  months  ending  Oct.  31,  1917,  or  during 
the  12  months  ending  April  30,  1918,  of  various  stores  and 
Materials,  including  Asbestos  Packing  Sheets  and  Boiler  Cover- 
ing ;  Carriage  and  wagon  Fittings  ;  Drysaltery,  Gas,  Water  and 
Steam  Tubing  and  Fittings  ;  Glass  :  India  Rubber  ;  Hard- 
ware, Oils ;  Screws :  Signal  Materials ;  Steel  Angles,  bars. 
&c.  ;  Sundry  Tools  ;  Varnish,  Wire,  &c.  Samples  and  pattern.s 
may  be  seen  from  Feb.  26  to  March  5  inclusive  in  the  Public 
Hall  of  the  Conservative  Club,  Gorton-lane,  Gorton,  Man- 
chester, and  specifications  and  forms  of  tender  may  be  obtained 
from  the  stores  supermt^ndent,  Mr.  Walter  Williams,  Great 
Central  Railway,  Gorton.     Tenders  to  the  secretary,  Mr.  Oliver 

5.  Holt,  Marylebone  Station.  London,  N.W.,  by  9  a.m.  of  March 

6.  iS'ee  also  an  advertisement. 

Electrical  and  Tramway  Stores. 

^  The  Electricity  Committee  of  Bolton  Corporation  invite 
tenders  for  JIater'ials  and  Stores  for  year  ending  March  31,  1918, 
including  Lubricating  Oils,  Joint  and  Service  Fuse  Boxes, 
.Jointing  Materials,  Wire,  &c..  Meters,  Motors,  Motor  Starting 
Switches,  Transformers,  Ironmongerv,  Stoneware,  Cable 
Troughs,  Covers,  &c.  Specification  and  form  of  tender  from  the 
borough  electrical  engineer  (Mr.  W.  J.  H.  Wood),  and  tenders 
to  the  Chairman  of  the  Electricity  Committee,  Town  Hall, 
Bolton,  by  noon  March  7.     See  also  an  advertisement. 

Hammersmith  (London)  Borough  Council  invite  tenders  for 
the  supply  of  stores  for  the  year  ending  March  31,  1918,  in- 
cluding .small  Engineers"  Tools,  Metal  Steam  Tubes  and  Fittings, 
Hand  Files,  Steam  Packing  and  Jointing,  Oilmens'  Goods,  Elec- 
tric Light  Sundries,  Insulated  Wires,  Cable  Joint  and  Fuse 
Boxes,  Insulating  Compound,  Hardware,  &c.  Forms  of  tender 
and  further  particulars  from  the  borough  electrical  engineer, 
Mr.  G.  G.  Bell,  85,  Fulham  Palace-road.  Tenders  to  the  Town 
Clerk,  Mr.  Leslie  (Gordon,  Town  Hall,  Hammersmith,  W.,  by 
4  p.m.  of  Wednesday.  Feb.  28.     See  also  an  advertisement. 

Bermondsey  (London)  Guardians  require  tenders  by  6  p.m. 
Feb.  22  for  12  months'  supply  of  Electric  Lamps,  Ironmongery, 
&c.     Forms  of  tender  from  the  Clerk,  283,  Tooley- street,  S.E. 

Tenders  are  requii-ed  b_\'  first  post  March  14  for  supply  of 
Electrical  goods  for  one  year  to  the  Cheshire  County  Aysluni, 
Parkside,  Macclesfield.  Forms  of  tender,  &c.,  from  the 
Clerk. 

The  PowELL-DrPFRYN  Steam  Coal  Co.  require  tenders  by 
10  a.m.  March  7  for  supply  of  Electrical  Goods,  Iron,  Rubber, 
.  Asbestos,  &c.  Forms  of  tender,  &c.,  from  the  Stores  Manager, 
Aberaman  Offices,  near  Aberdare. 

Croydon  Council  require  tenders  by  10  a.m.  Feb.  19  for  the 
supply  of  General  Stores  to  the  Tramways  Department  for  three, 
six  and  twelve  months.  Forms  of  tender,  &c.,  from  the  Tram- 
ways Manager. 

Telephone  Materials,  &c. 

Tenders  are  invited  up  to  March  28  for  the  supply  and  delivery 
to  the  Postmaster-Gcnerars  Departnu^nt,  Slate  of  South  Aus- 
tralia, of  Telephones,  Telephone  Parts,  Cords,  Lino  Material, 
Creed  Tape,  &c.  Specifications,  tender  forms,  &c.,  can  be  ob- 
tained at  the  Commonwealth  Offices,  London.  See  also  an 
advertisement. 

The  High  Commissioner  for  the  Union  of  South  Africa  invites 
tenders  for  tlie  supply  and  installation  of  an  Automatic  Tele- 
phone Exchange  at  the  Post  Office,  Pi<'termaritzburg,  Natsil 
Province.  Specification  and  conditions  of  contract  from  the 
offices  of  the  High  Commissioner,  32,  Victoria-street,  London, 
S.VV.,  where  tenders  must  be  lodged  b>'  noon  Slarch  8. 

Turbo-Alternator  and  Condensing  Plant. 

Tenders  are  invited  for  the  supply  .and  delivery,  f.o.b.,  and 
complete  erection  of  One  Steam  Turbo-altcrnal  or  (of  7,500  k.  v.a. ) 
and  Condensing  Plant,  at  the  City  of  Melbourne  oloctricity 
works  Tender  forms  fiom  Messrs.  Mcllwraith,  McEacham  & 
Co.  Ppy.  (Ltd.),  Agents  for  the  City  Council,  Billiter-squaro- 
buildings,  London,  E.G. ;  tenders  to  Chairman,  Electric  Supply 
C  nnmittoo.  Town  Hall,  Melbounio,  by  noon  March  5. 


Synchronous  Condensers. 

The  Toronto  Electric  Commissioners  in\-ite  tenders  for 
Synchronous  Condensers  of  5,000,  7,500  or  10,000  k.v.a.  capa- 
city for  operating  on  their  hydro-electric  system,  25  cycle,  three- 
phase.  Alternatives  are  required  for  2,200  and  13,000  volt 
machines.  Specifications  and  particulars  may  be  obtained  from 
the  general  manager,  Mr.  H.  H.  Couzens,  226-8,  Yonge-street, 
Toronto,  and  tenders,  addressed  to  the  Chairman  of  the  Toronto 
Electric  Commissioners,  are  to  be  in  by  March  28.  See  also 
an  advertisement. 

Electric  Lamps,  &c. 

The  Victorian  Railway  Commissioners  requu-e  tenders  by 
II  a.m.  March  21  for  supply  of  200  Half- watt  Lamps,  100 
Lanterns  and  100  Contact  Couplings.  Specification,  &c.,  from 
tlie  Commissioners'  offices.  Spencer-street,  Melbourne. 

The    Metropolitan    Water    Board    require    tenders    by 
11  a.m.  March  8  for  three,  six,  nine,  or  12  months'  .supply  of 
Electric  Lamps.     Forms  of  tender  from  the  Chief  Engineer, 
Savoy-court,  Strand,  London,  W.C. 
Boiler,  Coal  Bunker,  Conveyor,  &c. 

The  ICkctiiiity  Cuiuiiiittce  of  Harrogate  Corporation  invite 
tend<'rs  fur  the  supjily  and  erection  ot  a  by-product  Steam  Boiler, 
Overhead  Coal  Bunker,  Coal  Conveyor  and  Structural  Steel 
Work.  Specifications  from  borough  electrical  engineer,  Mr.  Geo. 
Wilkinson,  M.I.E.E.,  to  whom  tenders  are  to  be  sent  by  March  5. 

Coal  Conveying  Plant,  &c. 

Manchester  Corporation  want  tenders  by  10  a.m.  March  7 
for  the  supply  and  erection  at  Stuart-street  station  of  Coal- 
conveying  and  Suction  Ash  Plant.     Specifications  from   Mr. 
F.  E.  Hughes,  Town  HaU,  Manchester. 
Copper  Wire. 

The  Commissioners  or  H.M.  Works  invite  tenders  for  the 
supply  of  Hard-drawn  Copper  Wire.  Forms  of  tender  from  the 
Controller  of  Supi^ies,  King  Charles-street,  S.W.,  and  tenders 
tu  the  Secretary,  Storey's-gate,  S.W.,  by  11  a.m.  Feb.  16. 

Wiring  Conduits. 

The  Commissioners  of  H.M.  Works,  &c.,  require  tenders  by 
11  a.m.,  Feb.  16,  for  the  supply  of  Heavy  Gauge  Screwed  Con- 
duits. Forms  of  tender,  &o.,  from  the  Controller  of  Supplies, 
King  Charles-st.,  Westminster,  S.W. 

Train  Lighting  Cells. 

The  South  African  Railways  Administration  requu-e 
tenders  for  the  supply  of  3,420  Train  Lighting  Cells,  the  approxi- 
mate requirements  for  the  year  ending  Feb.  28,  1918  (Tender 
No.  756).  A  revised  drawiiig  of  the  cells  required  may  be  in- 
spected at  the  Railway  Stores  at  Cape  Town,  Port  Elizabeth, 
East  London,  and  Durban  and  at  the  office  of  the  Chief  RaQway 
St()rekce|)er,   Park  Station   Chambers,  Jolianiu'sliurc. 


TENDERS  RECEIVED  AND  ACCEPTED 


Shefeield.— The  Ciirporation  his  accepted  the  following  ten- 
ders :  — 

Electric  Construction  Co..  supply  and  erection  at  Newhall-road  sub- 
station of  d.o.  traction,  switchboard,  converter  and  feeder  panels  ;  A. 
R^yroUo  &  Co  ,  supply  and  delivery  of  h.t.  3,000  volt  loose  sub-station 
switch<?ear ;  Mortimore  Lyon  &  Co.,  generating  set  and  condenser  for 
cliarging  electric  vehicles,  £810. 

U'olverhampton. — The  Council  have  accepted  the  following 
tenders  : — 

A.  R-^yroUo  &  Co  .  two  switch  panels  with  necsssary  instruments, 
transformers.  Ice,  £670  ;  Stavelcy  Iron  Co.,  condenser  water  pipes,  £750. 

Weymouth. — The  Coimcil  have  accepted  the  tender  of  Johnson* 
Phillips  for  supplying  and  laying  cables,  at  £5,520,  and  also  for 
Imosters  and  switchgear,  at  £980. 

Ctiascomus  (Argentina).— The  Municipidity  has  received  two 
tenders  for  an  electrical  installation  for  the  town. 

'I'ho  amount  of  llic  irn,\rr  of  the  Seciedad  La  Enci^ia  Eleotrica  was 
S17(».(H)0  m.n.  (about  tl  t.sOO)  and  lliat  of  the  Oonumnia  Anslo- Argentina 
li  ■  Elcctricidad  $150,000  (abmit  £13,000),  $30,000  in  cash  and  the  re- 
mainder in  instalments  over  10  years. 
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FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND   REPORTS. 


ADELAIDE  ELECTRIC  SUPPLY  CO.  (LTD,).— Tli;-  uio^s  nvcnue  for  the 
yearendsd  Aug.  31  last  was  £136,541,  against  £119.898  for  the  prc-eedrng 
year,  an  increase  of  17  per  cent..  comt)ared  with  an  increase  of  7  per  cent. 
in  191.5.  Aft^r  payment  of  debenture  interest  and  management  and 
general  ex;>enses  in  London  and  Adelaide,  and  after  allocating  £9.330 
7s.  6d.  to  del>enture  stock  .service  fund  and  £3.000  to  reserve  for  excess 
nrofits  duty,  the  credit  balance  is  £.52,046.  It  i.s  propcsed  to  pay  a  Kj;al 
dividend  of  5  per  cent,  (tax  free)  on  the  ordinarj-  share.s,  making  10  per 
cent,  for  the  year,  and  a  bonus  of  2  per  cent,  (tax  free),  leaving  to  cany 
forward  £1.240.  With  £7.921  brouL'ht  forward  the  total  credit  balance 
to  be  carried  forward  is  £9.1(i(^. 

DUBLIN  UNITED  TRAMWAYS  CO.  (LTD.)- At  the  meeting  last  week 
the  chairman  (Mr.  W.  il.  llun)hy)  stated  that  the  direct  loss  caused  by 
the  r.-'b?Ilion  in  Easter  week  was  small,  but  in  traffic,  &c.,  their  total  loss 
was  about  £15,000.  Notwithstanding  that  their  gros.s  receipts  were 
£1,435  over  those  of  1915  ;  in  fact,  their  total  receipt's  (£335,335)  create  d 
a  record.  They  were  able  to  pay  a  final  dividend  of  5  per  cent.,  making 
4i  per  cent,  for  the  year  on  the  ordinarv'  shares.  Their  exiienses  also 
created  a  record,  being  £11.478  over  those  of  1915,  and  of  this  excess  coal 
accounted  for  £5,219,  though  the  quantity  consumed,  owing  to  savings 
effected  by  various  mechanical  and  electrical  economies,  was  less  by 
1,230  tons.  The  pric?  of  coal,  however,  which  averaged  18s.  5d.  per  ton 
in  1915,  cost  24s.  5:Jd.  in  1916.  They  would  have  to  pay  a  still  higher 
price  for  coal  supplies  when  the  present  contracts  ran  out  in  about  a 
month's  time.  The  items  under  ''  Maintenance  "  showed  an  increase  of 
£3,694.  The  cars  had  been  greatly  improved,  and  new  and  more  po%\  erf  ul 
car  motors  and  electrical  equipments  had  been  fitted  in  several  of  the 
cars.  Permanent  way  Tnaintenance  accounted  for  £1,646  of  the  increase. 
The  only  relayinu  of  track  executed  durimx  the  year  was  the  work  at 
Kingsbridgc  and  Drumcondraroad  involved  in  the  alteration  of  levels 
of  the  road  by  the  ('orporatiou.  That  work  cost  them  £2,254,  which  was 
charged  against  the  special  reserve  for  renewals  of  rails.  For  rail  relaying 
they  were  placing  £20.000  out  of  the  year's  surplus.  There  had  been  no 
increa-c  fif  fares  and  the  year's  result  was  therefore  creditable. 

EDISON  SWAN  ELECTRIC  CO.  (LTD.)— At  a  meeting  of  the  holders 
of  th-  first  d  -1)  -ntun-  stock  on  Monday  a  resolution  approving  a  scheme 
of  arrangement  was  passed.  The  Chairman  (Mr.  C.  J.  Ford)  observed 
that  the  scheme  provided  for  £100,000  of  new  mone.v  being  brought  into 
the  business,  through  the  medium  of  the  issue  of  100,000  preference 
shares,  for  the  increase  of  the  interest  p.ayable  upon  the  first  debenture 
stock  from  4  to  5  per  ci'ut.  per  annum,  together  with  the  increa.se  of  the 
interest  upon  the  second  debenture  stock  from  5  to  5.1  per  cent,  per 
annum,  for  the  provision  of  an  annual  sinking  fund  for  the  redemi)tion 
of  both  classes  of  debenture  stock,  and  the  ultimate  merging  of  the 
(«!Cond  debenture  stock  with  the  first  debenture  stock  into  one  class, 
iKiaring  interest  at  5  per  cent,  per  annum,  and  for  the  relinquishment  of 
th'.-  security  which  both  classes  of  debenture  stock  held  on  the  £2  per  share 
uncalled  upon  the  partly-paid  "  A  "  shares. 

ELECTRICAL  &  INDUSTRIAL  INVES'TMENT  CO.  (LTD.)— At  the  meet- 
ingye.sterdiiy  (Thursday)  it  was  re[H>rt(  d  that  thi'  profit  for  the  year  1916 
lifter  jiiiymint  of  all  management  expenses  and  interest  on  debenture 
sloekjt,  was  £13,489.  I3k.  Od.^  and  with  £10,877.  15s.  brought  forward,  the 
total  available  was  £24,367.  8».  Cd.  The  directors  reeommen<kd  pay- 
ment of  the  dividend  for  the  year  on  the  6  per  cent,  cumulative  juc- 
ference  shares  (£6,000)  and  a  "dividend  of  5  p<r  cent,  on  the  i)refern  d 
ordinary  shures  (£5  000),  carrying  forrward  £13,367.  Ha.  6d, 
The  rejxirt  and  accounts  w<-re  adopted. 

BOETKOPOLITAN  RAILWAY  CO,— At  the  meeting  last  week  th(  eln.ir 
mi'i  (  Lord  .\l,.T,,,„ivae)  stiiie.l  that  the  (iovernment  control  of  tli.^  rail 
way-  wniiM  m.  doubt  n-muin  in  forci-  until  the  work  of  di^mobilisiilion 
wH~  ciimpl'-ie  and  th'-  buniness  of  the  country  n-sum.ed  its  nonnal  courte. 
.\Vtint  thij  nclual  Irallie  revenue  of  the  company  was  the  boaril  could  nol 
tell,  for  th'i  ordlnarj'  oiK^rations  of  Ihu  Clearing  Houhc  wore  susiKinded, 
niid  tluiy  w<rr>  not  dubitcd  with  tho  mileage  portion  of  through  fares  over 
ollK^r  .:omimHicH  lines'  booked  at  their  offiet-s.  At  Ihe  Hanw  time,  ^\v•^ 
h«d  lull  control  oM-r  Die  company's  gi-neral  affairs,  and  wore  sparing  no 
pain-  to  lay  the  foundation  for  incn-a»ed  business.  What  tho  podlion 
of  railway  conipnnie«  mJKhl  lie  after  thi-  war  it  was  inipossibli  ((>  say. 
II,  «le  II  il.r  .,M.<-nt  Ciivernne  Ml  control  and  guarantee  tenuinuti  d,  Ihey 
''  "O'ilion  ol  inilepcndi  niH-  l)ir-y  (Mxuoieil  before  tho  war, 

"  '  *''•'  olli'-rrftilwiiy  pomi'nniex,  would  Ih-  fa(r<-(l  with  very 

' '  '  "x,H-nililuiv,  and  unlesH  Ihi-y  wi^nt  permitted  to  take 

M';i    I'.  ■  .ill. I.'    Ih'-ir  n-v.-iiu-  by  rai...inK  '"n-»  and  ruUg  il  would  not  Im- 
nil  <  ii.e  iii.ill.  r  to  nmlii-  t-iid-   ii.i.,.|. 

I/NDEROKOUND  EI.ECTBIO  RAILWAYS  00.  (LTD.)— T)ie  itvmu"  for  the 

'   to  „ae  iIm-  full  ,„|,.M.,t  l„  1)i,e.  31   last  on  its 

ilative  income  d-i-iiliin-  hlock  and  lo  pa\-  2  per 

'I    "I    "■■  ■■MM'  bill. d~  ol  IIMH  lor  Ihe  half-year 

'"\  fi"  )  lor  Oil'  yi  »r,  wMli  a  carry 

'  "ii<.ii  i.f  I  iwrrenl.  on  Ihe  inconie 
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l>o,ids  is  chii-tly  (hir  tn  th-  lnrv^■a■.■d  iueome-tiix  ami  1,,-s  in  (-xrlian^.- 
on  cdumins  ;)aid  abroad.  The  iwcnue  shows  a  rtduction  of  £27,0Ott. 
while  the  increased  income-tax  and  loss  in  exchange  exceed  £56.000. 

YORKSHIREjELECTRIC  POWER  CO.— The  net  profit  for  the  year  191 
after  pavment  nf  morti;age  and  other  interest,  is  £29,112.  4s.  Id.,  com- 
pared with  £21.209.  in  1915  and  £20,535  in  1914.  With  £2.477.  18s.  5d. 
brought  forward  the  total  is  £31,590.  2s.  (id.  The  directors  recommend' 
payment  of  a  dividend  for  the  year  (less  tax)  at  rate  of  6  per  cent,  per 
annum  on  the  preference  shares,  and  of  3  per  cent,  on  the  ordinary  shares, 
the  transfer  of  £12,000  to  general  reserve  fund,  carrying  forwai-d 
£3,866.  5s.  6d.  Seventy-eight  members  of  the  staff  are  serving  in  His 
Majesty's  Forces  and  five  have  been  killed.  The  directors  desire  again 
to  recognise  the  loyal  services  of  the  staff  rendered  under  very  difficult 
conditions.  The  cost  of  both  labour  and  supplies  has  been  heavy,  but 
the  accounts  indicate  that  the  Company  has  now  returned  to  the  steady 
progress  interrupted  by  the  war.  The  advantage  of  the  company's 
supply  is  being  realised,  and  to  meet  demands  in  every  part  of  the  com- 
piny's  area  (especially  in  the  southern  and  eastern  divisions  where 
collieries  and  steel  works  are  being  rapidly  developed),  it  has  been 
necessary  to  order  additional  generating  plant.  Owing  to  urgent  re- 
quirements for  power  suplpy  £(iO,000  is  being  advanced  by  the  Govern- 
ment towards  the  cost  of  the  extension  now  being  made.     _  taaiErfitI  ^ 


CITY  NOTES. 

UBHORANDA  (Feb.  13).— Consols,  51^,  Consols  Pay  Day  March  1. 
Stocks  and  Shares  Ticket  Day,  Feb.  22.     Pay  Day,  Feb.  23.     Price  of 

Silver,  3.s  J,d. 

CENTRAL  ELECTRIC  SUPPLY  CO.  (LTD.— The  accounts  for  1916 
show,  after  inchidiiig  tS  brougl\t  forward  and  paying  interest  on  deben- 
ture stock,  placing  £19,557  to  depreciation  and  writing  off  £1,257  (one- 
half),  discount  on  issue  of  debenture  stock,  a  credit  balance  of  £6  to  Ix- 
carried  forward. 

CENTRAL  LONDON  RAILWAY  CO.— The  directors  recommend  the 
following  dividoiiils  • — ( in  th"  undivided  ordinarj'  stock  for  the  half-year 
ended  Dec.  31  of  1 'J  per  cnt.  (making  3i  per  cent,  for  year),  on  the 
l)reff.rrod  ordinary  stock  2  per  cant,  (making  4  ^)er  cent,  for  year),  and 
on  the  deferred  ordinarv  stock  for  the  vear  1916  3  per  cent.,  carrying 
forward  £12.079 

CITY  &  SOUTH  LONDON  RAILWAY  CO,—A  dividend  of  }  per  cent - 
has  been  deelan  il  i.n  the  eonsnlidated  ordinary  stock  for  the  six  months 
ended  Dee.  31,  making  IX  per  cent,  for  year.     £17,245  is  carried forwaid. 

DAVIS  jc  TIMUINS  (LTD.) — The  directors  propose  to  pay  a  balance 
dividend  at  rate  of  10  per  cent,  per  anniun  on  the  Ordinare  shares  for 
the  half-year  to  Dec.  31.  making  8  ])er  cent,  per  annmn  for  tho  year  (free 
of  tax),  and  to  pay  in  addition  a  bonus  of  17  per  cent,  (free  of  ta.x), 
leaving  to  te  carried  fonvard  (but  subject  to  the  special  taxation  of  the 
ye-ar)  £75,436, 

L.  &  S.W.  RAILWAY  CO.— -\  diviilend  of  3i  per  cent,  has  been  de- 
elareel  for  the  ])ast  half-year  on  the  ordinary  stock,  which,  with  the 
interim  dividend,  makes  5J  per  cent,  for  1916.  This  is  after  placing 
£20,000  to  electrification  revenue  suspense  account.  nwi^  < 

LONDON  ELECTRIC  RAILWAY  CO. — .\  dividend  of  }  per  cent,  has  been 

(leelared  i.ii  Ihe  nrilioaiy  shares  for  the  half-year  to  Dec.  31,  making  U 
per  eeiil,  loi  Ihe  \eai.      l'L'-t.l7  I  is  earried  forward.  \/f 

METROPOLITAN  DISTRICT  RAILWAY  CO.  -The  directors  recommend 

llie  fdjliiwiiie  (livid' ml-  :  (III  llie  f'liir  per  cent,  guaranteed  stock  for 
111"  si.\  iiiiHiths  ended  |):'e.  31,  2  jier  i:.  nt.  (nuvking  4  per  cent,  for  year), 
111  tho  4i  per  cnt.  fii-st  pivferenco,  2{  \>er  cent,  (making  4\  per  cent.), 
on  the  5  per  c  nt.  second  preference  slock,  l.l  per  cent,  (making  3  \yM' 
(•■nt.),  earrying  forward  £20,6S8. 

NORTH    LONDON  ■  RAILWAY      CO.— .-V   final  dividend  of  IJ  percent, 

iiuiliiiie3,'  per  eeiil.  fur  llie  vear  (the  same  as  for  1915)has  been  declared. 
£.5,mill  has  been  pineed  lo  geni'ral  reserve,  and  £10,000  (against  £8,000) 
earried  forward. 

ST.  JAMES'  ft  PALL  MALL  ELECTRIC  LIOHT  CO,  (LTD,)— The  share 
transfer  books  of  this  company  are  closed  from  the  16lh  iiist.  to  March  2. 
inehisive,  pi'.-i)arator\'  to  the  imyinert  of  dividends  for  the  half.yenr 
ended  Dec,  31,  191(1." 

8MITHFIELD  MARKETS  ELECTRIC  SUPPLY  CO.  (LTD.).— A  dividend  of 
1  'ler  e  III.  has  been  declared  for  the  pas  I  veiirmid  about  £1,000  is  carried 
(i.Vwanl 

TELEGRAPH  CONSTRUCTION  &  MAINTENANCE  CO.  (LTD.)— Tho 
ilireili.is  propose  to  (liNlrilinle.  In  addilioii  to  the  Interim  dividend  of  5 
per  cent,  paid  in  .July  Inst,  a  furlher  diviilend  of  10  jier  lent..  together 
with  a  bonus  of  12«,  jxt  share.  The  diMribution  is  the  Hnine  as  in  the- 
preyioiiM  year. 
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National  Instruction  in  Technical  Optics. 

We  reproduce  el^'where  a  Report  just  issued  by  the  Sub- 
committee appointed  by  the  Conjoint  Board  of  Scientific 
.Societies  on  Oct.  12,  1916,  to  consider  instruction  in  Technical 
Optics.  The  Report  very  properly  draws  attention  to  the 
neglect  of  this  important  subject.  As  a  preliminary  step  it 
recommends  the  appointment  of  a  supervising  representative 
Council  to  organise  courses  of  study,  ojjerating  through  a 
Director  of  Studies,  who  will  be  re.sponsible  to  the  Council. 
Among  other  measures  advocated  are  the  translation  of  suit- 
able works  on  optics  in  foreign  languages,  the  organisation  of 
day  and  evening  courses  at  the  Northampton  Institute,  and 
artangements  for  higher  instruction  at  some  other  institution 
of  University  rank.  These  steps,  we  gather,  are  designed  to 
meet  the  immediate  necessities  of  the  situation — which  are 
urgent— and  it  seems  probable  that  in  the  future  a  National 
Institute,  devoted  exclu.si  ely  to  optical  work,  may  be  found 

To  scientific  men  the  limitations  ini])o.sed  on  us  by  absence 
of  instruction  and  facilities  for  research  in  ap])lied  optics  have 
long  been  manifest.  We  recall  that  some  years  ago  a  scheme 
for  a  National  In.stitute  was  put  before  tlie  London  County 
Council,  but  appears  to  have  been  side  tracked.  Shortly  after 
the  outbreak  of  war.  when  the  shortage  of  o])tical  appliances 
and  the  poverty  of  resources  for  manufacture  led  to  very  great 
dittiiulties,  the  British  Science  Guild  addressed  to  the  Mini.ster 
of  .Munitions  a  memorandum  urging  that  even  at  the  eleventh 
Hour  an  Optical  In.stitute  should  be  established.  When  one 
considers  the  vital  importance  of  optical  ai)|)aratus  in  the  form 
of  lieri.scopes,  telescopes,  range-finders,  &c.,  in  almost  every 
Itrandi  of  warfare,  and  t\w  known  difficulties  of  providing 
even  a  fraction  of  tiie  sui)ply  lu-eded,  it  seems  incredible  that 


Mr.  Lr.ovD  Georce  in  his  reply  to  this  memorandum,  should 
have  been  content  to  commend  this  matter  to  the  generosity 
of  private  individuals,  offering  no  promise  of  Government 
action.  We  believe  that  the  sum  suggested  for  the  formation 
of  the  desired  Central  Optical  Institute  was  very  reasonable, 
indeed  meagre  ;  when  one  sets  against  this  expenditure  the 
loss  arising  through  a  single  shot  finding  its  mark  owing  to 
possible  greater  optical  and  range-finding  resources  on  the  part 
of  the  enemy,  it  seems  extraordinary  that  the  opportunity  for 
developing  the  study  of  such  optical  munitions  should  have 
been  so  lightly  dismissed.  Optical  apparatus,  however,  while 
essential  to  warfare,  forms  an  important  element  in  almost  all 
varieties  of  scientific  work.  It  enters  into  medical  work, 
photography,  photometry,  chemical  and  physical  apparatus. 
In  the  glass  industry  the  absence  of  any  widespread  effective 
system  of  technical  instruction  has  been  a  terrible  handicap. 
Even  now,  as  the  Committee  truly  points  out,  years  must 
elapse  before  an  adequate  supply  of  trained  labour  will  be 
available,  even  if  every  nerve  is  strained  at  once  to  meet  the 
deficiency.  We  can  only  hope  that  the  recommendations  of 
the  Committee  will  be  translated  into  prompt  and  effective 
action  and  that  the  coming  of  peace  will  find  us  at  least  better 
prepared  in  this  respect  than  the  outbreak  of  war. 

Teachers  and  Organised  Labour. 

l.\  a  note  on  this  subject  in  our  issue  of  the  26th  ult.  it  was 
stated  that  one  of  the  conditions  of  employment  under  an 
enlightened  body  like  the  London  County  Council  was  that 
all  employes,  including  teachers,  who  engaged  in  outside  work 
should  hand  over  to  the  Council  all  moneys  received.  On  good 
authority  we  hear  that,  so  far  as  teachers  are  concerned,  this  is 
not  the  case.  We  regret  that  we  were  misinformed.  It 
appears  that  teachers  under  the  Council  are  allowed  to  engage 
in  outside  work  provided  such  work  does  not  interfere  with  the 
discharge  of  their  duties,  and  provided  they  notify  the  principal 
of  the  college  or  school  as  to  the  amount  of  the  fees  they  receive 
in  executing  such  work.  There  is  nothing  in  the  first  require- 
ment to  which  exception  can  be  taken  ;  but,  in  our  opinion,  the 
second  requirentent  falls  little  short  of  an  impertinence.  Why, 
we  a.sk,  should  the  Council  be  pre{)ared  to  allow  one  of  their 
servants  to  build  up  a  private  practice  on  condition  that  he 
discloses  the  amount  of  money  he  receives  from  such  practice  ? 
Irksome  restrictions  of  this  kind  may  be  used — not  for  a 
monuMt  do  we  assert  that  they  are  so  used — for  limiting  a 
man's  earning  capacity  either  under  the  Council  or  outside. 
It  surely  would  be  well  to  get  rid  of  these  '"  little  "  things  from 
the  resolutions  of  the  Council.  Since  they  disclose  the  anunints 
to  their  principals,  perhaps  those  who  have  been  allowed  to 
engage  in  outside  work  will  have  no  objection  to  disclosing  the 
fact  to  us  ;  and.  perhaps,  those  who  have  not  been  allowed  to 
undertake  outside  work  will  place  the  facts  before  us.  Our 
desire  is  to  improve  the  conditions  under  which  teachers  iu 
technical  institutions,  and  particularly  engineering  teachers, 
follow  their  employment. 
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On  the  Virtues  of  Gas  and  Truth 

The  clever  journalist  who  contributes  the  notes  on  '"  Elec- 
tricity Supply  Memoranda  "  in  the  "■  Gas  Journal  "  takes 
exception  to  a  recent  note  in  these  columns  on  the  "  Develop- 
ment of  the  Power  Load."  In  the  note  referred  to  we  said 
that  ou  ■  thoughts  were  on  all  the  sinners,  including  those  in  the 
gas  industry,  who  thought  they  had  the  right  to  use  extrava- 
gantly every  ton  of  coal  they  purchased,  and  to  destroy  every- 
thing in  the  coal  except  its  calorific  value.  We  only  mentioned 
the  gas  industry  because  the  ""  Memorandist  ""  observed  that 
we  had  a  "  rare  good  opportunity  "  of  slating  those  electricity 
concerns  which,  through  prior  negligence,  entered  into  the  war 
period  with  plants  demanding  several  pounds  of  coal  per  kilo- 
watt-hour generated.  From  the  ""  facts  "  given  in  the  ""  Gas 
Journal  "  it  is  obvious  that  nearly  everything  in  life  m  st  to  be 
desired  is  due  to  the  gas  industry.  When  we  said  that  for 
many  years  the  gas  engineers  destroyed  most  things  that  were 
worth  anything  in  coal  we  referred  to  the  time,  and  that  not 
very  long  ago,  when  illuminating  gas,  notwithstanding  its 
virtues,  was  innocent  of  candle-power,  and  when  the  country 
side  was  laid  bare  on  account  of  the  non-recovery  of  tlie  bye- 
products.  The  ■■  Memorandist,"'  being  a  gas  expert,  can  fill 
in  the  blanks  for  himself.  We  are  recommended  to  study  the 
accounts  of  the  gas  engine  manufacturers  to  ascertain  whether 
ga.s-engine  making  is  a  decapng  industry.  There  is  no  need 
to  study  accounts,  for  there  are  still  some  dark  corners  of  the 
ear  1>  where  an  electricity  supply  is  not  available,  and  some 
equally  dark  corners  where  the  demand  for  electricity  sujjjily 
is  so  great  that  the  jjlant  installed  is  insufficiently  large  to  cope 
with  the  demand,  with  the  result  that  many  people, contrary  to 
their  wishes,  are  compelled  to  use  gas  engines  to  keep  their 
shafting  in  motion.  Legislative  barriers  set  up  by  mistaken 
policies  against  industry,  and  from  which  barriers  for  years 
freedom  has  been  sought,  are  not  peculiar  to  the  gas  industry. 
It  is  on  account  of  such  barriers  that ""  plants  demanding  several 
pounds  of  coal  per  kilowatt-hour  generated  "  are  allowed  to 
waste  coal ;  that  every  one  in  the  country  who  so  desires  can 
generate  his  own  power  and  not  only  waste  coal  but  also  man 
power  ;  and  that  ga,s  engines  are  allowed  to  compete  with  the 
electric  motor.  In  thanking  the  "'Memorandist"  for  his 
leaderette  we  would  observe  that  uncertainty  of  motion  in 
foreign  territory  is  not  iieculiar  to  members  of  the  electrical 
profession. 


Electric  Stabiliser  for  Aeroplanes.  It  is  stated  that  a  new 
form  of  '•iectrical  stabili.ser  for  aen)])lanes  lias  been  invented 
l»y  Mr.  <Jrville  Wright.  The  idea  of  the  gyroscope  is  rejectetl 
and  in.sti'ad  a  i<endulum  swinging  in  a  liquid  bath  controls  tlie 
.".upply  of  current  to  a  small  propeller  placed  immediately 
ahove  the  pilot's  Jiead.  The  arrangement  is  said  to  give 
aiitoiMatii-  .stability. 

Electrical  Equipment  of  American  Automobiles,    .\cconl 

iliK  U>  ■'Tlie  .Motor,'  tlie  (loul>le-unit  sy.stein  of  electrical  e(|Mi|i- 
inent  i.^  JHToniiMg  usual  on  .American  cars  instead  of  the  siuiilc 
or  dyniimotor-unit  sy.steni.  A  separate  lighting  dynamo  anil 
a  Hturting  motor  ujqiear  to  give  the  best  results.  The  latest 
••i>timat<M  Hhow  that  HI  jier  cent,  of  the  1017  oars  have  the 
■  !., lib!.-. unit  HVMt.iii,  as  crimpared  with  fil-7  i)er  cent,  in  19i(i. 
Til''  <;-volt  MyHteiii  JH  now  ii-ed  on  S'.l-.")  jn-r  cent,  of  this  year's 
rarx.  mi  tliat  iImm  low  voltii'.--  limy  now  l.c  regarded  lis  the 
ntuiidurd  ciiii'. 

Lnminoas  Efficiency  ol  the  Electric  Arc.  A  re(  .nt  con 
tribution  by  K.  Karrer  in  the  ■  .loiirniil  "  of  the  Kranklin  Insti- 
tut«  dewTlbcM  Mome  tcHt.t  oil  the  lumilioUH  cfliciency  of  the 
riidiation  from  variouM  types  of  electric  ur<s.  The  measure- 
iii.'nt  WHS  .  urn-.j  „ul  by  iiieuiiH  of  thermopiles  which  could  he 
uliielded  by  ceils^contJiiiiiiiK  special  solutions  transmitting  oiilv 
the  luniinouarHyii.     The  highest  elKcienfy,  about  I'.i  per  cenl., 


was  recorded  with  yellow  flame  carbons.  This  tigun-  refers 
only  to  the  nature  of  the  radiation  and  losses  in  the  lam|i  itself, 
c.ff.,  in  the  resistance  it  must  also  be  considered. 

Works  Laboratories.— A  correspondent  in  "  The  Times  Engi- 
neering- Supplement  "  emphasises  the  importance  of  works 
laboratories.  It  is  essential  to  the  success  of  such  laboratories 
that  the  physical  and  chemical  problems  which  arise  should  be 
studied  with  a  keen  eye  on  commercial  and  practical  considera- 
tions. Therefore  the  head  of  such  a  laboratory  should  pre- 
ferably be,  not  a  technical  student  fresh  from  college,  however 
gifted,  but  a  man  who  has  had  a  scientific  training  and  subse- 
quently gained  experience  in  practical  work.  An  important 
supplement  to  the  work  of  such  laboratories  is  the  methodical 
collection  and  indexing  of  technical  information. 

Output  of  Steel  in  the  'United  States.-^  According  to  tlie 
'"  Iron  Age  "'  the  production  of  pig  iron  of  the  United  States 
last  year  amounted  to  39,450.000  tons,  which  is  about  30  per 
cent,  in  excess  of  the  output  for  1915.  The  production  of 
steel  during  the  same  period  was  probably  in  excess  of 
42.000,000  tons.  A  total  of  103  open  hearth  furnaces  were 
completed  in  1916,  and  the  electric  furnace  is  now  making 
distinct  progress,  the  estimated  number  contracted  for  or  in 
operation  at  the  beginning  of  the  present  year  being  nearly 
double  the  number  in  use  at  the  commencement  of  1916,  and 
roughly  a  third  of  the  total  number  of  such  furnaces  in  opera- 
tion throughout  the  world. 

The  S.  P.  Thompson  Memorial.  We  understand  that 
sufficient  support  has  been  secured  to  ensure  the  purchase  of 
the  library  of  the  late  Prof.  S.  P.  Thompson,  and  that  definite 
steps  are  now  being  taken  to  secure  this  library  for  presentation 
to  the  Institution  of  Electrical  Engineers.  We  should  like, 
however,  to  make  a  further  suggestion.  It  appears  to  us  that 
a  portrait,  which  might,  perhaps,  be  appropriately  hung  in 
the  library  of  the  Institution,  might  very  well  form  part  of  the 
memorial,  and  would  cost  a  comparatively  small  sum  in  addi- 
tion to  that  required  for  the  main  object.  To  his  old  students, 
and  to  many  others,  a  j^ortrait  would  convey  very  much  more 
than  the  somewhat  necessarily  dry  bones  of  ancient  literature, 
however  valuable  these  may  be.  We  all  know  of  the  Ronalds' 
library,  but  is  not  Ronalds  ratiier  a  name  than  a  reality  to  the 
members  of  the  Institution  ?  A  jiortrait  of  the  late  S.  I'.  T. 
would  do  sdiuetliing  to  srcure  the  rrality  as  well  as  the  name. 

Substitution  in  Reserved  Occupations. — Recently  the 
Reserved  Occupations  Committee  sent  a  letter  and  memo- 
randum on  the  question  of  substitution  in  reserved  occupations 
to  the  Incorporated  Municipal  Electrical  Association,  and  the 
lion,  secretary  of  the  Association  (Mr.  II.  Faraday  Proctor)  has 
now  issued  copies  of  the  letter  and  memorandum  to  it^  mem- 
bers. 

In  his  covering  communication  Mr.  Faraday  I'lmtur  iioints  out  that 
the  committee  part iculsrly  desire  that  all  olirtiiial  mulertakois  should 
take  action  in  this  matter  as  speedily  as  possihlr.  ami  that  tlisaWed 
soldiers  and  sailors  should  be  u.sed  as  far  as  possililr  at  oloctrii-  gcnirating 
.stations,  but  that  if  a  sutficioncy  of  such  disabkil  men  is  not  fovtlKoining 
there  may  be  no  delay  in  introducing  women  for  occupation  where  their 
services  arc  capable  of  being  used.  You  will  |)robalily  be  awavo  of  wliat 
is  being  done  in  the  mn,ttci  of  training  disabled  soldiers  and  sudors  at 
the  Northampton  Institute  and  elsewhere;  in  which  matter  the  In.stitu- 
lion  of  Electrical  Engineers  is  taking  a  prominent  part.  The  question  of 
data  as  to  the  sulTiclency  of  men  for  the  various  positions,  as  also  the 
ipiestion  of  technical  advice  in  the  matter  of  retaining  a  suBiciency  of 
skilled  operators  in  electricity  works,  is  reeeivii\g  attention  at  tlic  present 
liini'." 

Board  of  Fuel  Research.    A   Board  of  I'uel  Ke.-c>areli  has 

Ijccm  appointed  liy  the  Comiiiitt. I'  the  Privy  ('miiicil  for 

Scientific  and  Industrial  Ifescarch  on  the  reeonnuendation  of 
tlieir  Advisory  Council. 

Sir  George  Reilby,  K.H.S..  has  consented  to  act  as  Director 
of  the  new  orgniiisation,  aTi<l  he  will  l)e  assisted  by  the  lion. 
Sir  Charles  Par.sons,   K.C.H.,    K.H.S.,   .Mr.    Hiciiard   Thivlfall. 

I-'.K.S.,  and  Sir  Kicliard  Hednuivne,  K.C.B..  Chief  in-| lor  of 

Mines,  as  menihers  of  I  lie  Hoard, 

I'lu'  Reei.nsI  ruction  (■(mimillie  of  the  late  ( lovcTMUienl  appointed  a 
Htidiig  Hull coinmillee  on  coal  eonservation  under  the  ehairinanship  of 
l/oril  llahlanc  in  .liilv,  lIMd,  which  has  suggested  ini|K.rlaiil  subjects  for 
research.  whiU'  both'the  ..\dmirally  and  the  Ministry  of  .Munitions  have 
been  interested  in  fuel  probhins,  and  havi-  been  niakiug  tests  and  invcsti- 
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..ition-.  rhc  Ai-lvi^-ory  Cimiuil  liave  coiifonx-il  with  Lonl  Haklnm-"s 
C'ominittoc  anil  with  the  British  Association  Committeu  for  the  purpose 
of  co-ordinating  all  the  research  at  present  being  nnilertaken  or  to  be 
undertaken  in  iiiture,  anil  complete  agreement  has  been  reached.  All 
propn-als  for  research  into  fuel  initiated  by  the  Coal  Conservation  Sub- 
committee will  be  referred  to  the  Advisory  Council  For  their  consideration, 
and  under  the  new  arrangements  will  stand  referred  to  the  Board  of  Fuel 
Research,  which,  if  the  proposals  are  approved,  will  be  responsible  to  the 
Council  and  to  the  Committee  of  the  Privy  ( 'ouncil  for  carrying  them  out. 
It  is  understood  that  the  British  Association  Committee  will  transfer 
all  the  material  they  have  collected  to  the  new  Board,  and  it  is  hoped 
and  anticipated  that  the  activities  of  the  Admiralty  and  of  the  Ministry 
of  Munitions  will  also  be  co-ordinated  with  those  of  the  Board,  for  the 
Direttor  (Sir  George  Beilby)  is  already  in  consultation  with  the  officers 
of  both  departments  who  are  concerned  in  these  matters. 

It  will  be  the  work  of  the  Board  to  investigate  the  nature,  preparation 
and  utilisation  of  fuel  of  all  kind.",  both  in  the  laboratory  and,  where 
necessary,  on  an  industrial  scale.  Sir  (ieorge  Beilby.  with  the  assistance 
of  his  board,  will  be  responsible  for  drawiitg  up  schemes  of  research  into 
these  problems  :  and  when  the  schemes  have  been  approved  by  the 
Advisory  Council  and  the  Committee  of  the  Privy  Council  authority  will 
be  given  him  to  carry  them  into  effect. 

By  arrangement  with  the  Governors  of  the  Imperial  College  of  >Science 
and  Technology  the  Lord  President  has  retained  Prof.  W.  A.  Bone. 
F.R.S..  as  Consultant  to  the  Board  of  Ftiel  Research  under  the  Depart- 
ment cif  Scientitie  anil  Industrial  Research.  Prof.  Bone  will  continue  to 
hold  his  chair  at  the  Imjierial  College,  but  he  will  abandon  all  private 
consulting  work  while  connected  with  the  department. 


OBITUARY. 


John  Rennie. —  It  is  with  deep  regret  that  we  have  to  record  the 
death  of  Mr.  John  Rennie,  M.I.E.E.,  Electrician  to  the  Board  of 
Trade,  which  occurred  on  ^Monday  last.  He  was  one  of  the  pioneers 
of  accurate  electrical  measurement  and  hi.s  experimental  researches 
in  connection  with  meters  have  been  of  great  \-alue  to  the  electrical 
.supply  industry. 

John  Rennie  was  born  at  Xewton-on  Ayr  in  1850  and  wa.s  educated 
at  the  Free  Church  School.  On  leaving  school  he  entered  the  service 
of  Me,ssrs.  Barclay,  Curie  &  Co.,  the  well-known  Clyde  ship  builders. 
In  1876  he  entered  Glasgow  University  and  went  through  both  the 
Arts  and  Engineering  Courses.  He  specially  distinguished  himself 
in  physical  laboratory  work,  gaining  a  ""  Thomson  Experimental 
Scholarship,"  which  he  held  for  three  years.  In  1881  8ir  William 
Thomson  (Lord  Kelvin)  appointed  him  his  secretary  and  private 
as,sistant,  a  post  which  he  held  for  nine  years.  In  1890  he  was 
appointed  Electrician  to  the  Board  of  Trade  ;  his  special  duties 
being  to  superintend  the  work  of  the  electrical  laboratory.  In  his 
capacity  as  assistant  to  the  Electrical  Adviser  to  the  Board  of  Trade 
he  took  an  active  part  in  equipping  and  organising  the  electrical 
standards  laboratory,  and  carried  out  the  experiments  for  establish- 
ing the  various  electrical  standards  and  sub-standards. 

Although  Mr.  Rennie's  work  was  of  great  value  to  the  industry 
its  importance  was  appreciated  by  few.  He  sometimes  joined  in 
the  discussions  at  the  Institution.  He  displayed  no  small  gifts  as 
an  orator,  and  his  remarks  were  always  helpful  and  to  the  point. 
For  instance,  we  remember  him  telling  meter  manufacturers  that 
thev  should  give  more  finish  to  the  outsides  of  the  meters  so  as  to 
make  them  handsome  and  artistic.  The  meters  would  then  get 
better  treatment  than  when  they  look  as  if  they  had  been  picked 
•off  the  scrap-heaj).  We  have  discussed  many  problems  in  con- 
nection with  meters  with  Mr.  Rennie  and  we  have  never  met  any- 
one with  a  wider  or  more  varied  knowledge. 

Mr.  Rennie  was  very  loyal  to  his  old  chief,  Lord  Kelvin,  and  many 
of  his  reminiscences  showed  him  in  a  very  kindly  light.  As  a 
lecturer  at  Faraday  Hou.se,  Rennie  was  a  great  success.  He  had 
gr.  at  powens  of  exposition  and  whether  from  the  scientilic  or  literary 
point  of  view  his  lectures  were  equally  adm  rable.  Inventors  as  a 
class  are  somewhat  impatient  of  criticism  and  Ronnie  came  across 
many.  He  always  listened  to  them  with  the  greatest  courtesy,  but 
never  hesitated  to  give  his  unbia.ssed  opinion  on  the  m-rits  of  their 
inventions.  Many  of  them  were  grateful  and  proiited  by  his  ^«lvioe^ 
others,  with  most  crude  ideas,  only  linancial  ruin  could  stop. 

Shortly  after  the  outbreak  of  the  war  Mr.  Rennie's  eldest  son, 
who  was  an  officer,  was  killed  whilst  with  the  Expeditionary  Force 
in  Xorthern  France.  He  was  a  young  man  who  had  greatly  dis- 
tinguished himself  at  the  City  of  London  School  and  at  St.  John's 
College,  ('anibridj.'c.  The  cutting  short  of  such  a  promising  life  was 
a  great  blow  to  his  fr.lher.  He  had  consolations,  however,  in  hi.s 
other  children,  one  of  whom.  J.  C.  Reiniie.  was  lately  Chairman  of  the 
Students'  Section  of  the  Institution  of  Electrical  Engineers.  Per- 
sonally, John  Rennie  was  one  of  the  most  modest  aiul  miassuming 
of  mvn.  and  he  will  be  sadly  missed  l)y  a  very  large  number  of  friends 
and  iu((ua:ntan<'(s.  A.  R. 


J.  K.  f  ROW.— We  regret  to  announce  the  death  of  Mr.  John  Kent 
Crow,  D.Sc,  F.I.C.,  late  managing  director  of  Messrs.  Wilkinson, 
Hey^vood  &  Clark  (Ltd.). 

A.  W.  Martin.— We  also  regret  to  announce  the  death  of  Mr. 
A.  W.  Martin,  staff  engineer  of  (he  {;.P.O.,wh;eh  took  place  on  the 
14th  inst.  after  an  oper;>.tioii  following  an  illr.G.^::i  of  three  months. 

Deceased,  who  was  44  years  of  age,  was  an  associate  member  of  the 
I.E.E.,  and  served  on  the  Council  for  191.5-10.  The  funeral  took 
place  at  Highgate  on  Monday,  and  among  those  present  were  Mr.  Percy 
Martin  (brother),  Sir  Wm.  Shngo.  Dr.  R.  Mullineux  Walmslev,  Mr.  W. 
Noble,  &c. 

Ald.  J.  Brodie.— The  death  also  occurred  on  Monday  of  Aid- 
Joseph  Brodie,  Chan-man  of  the  Blackpool  Tramways  and  Electricity 
Committee,  and  who  has  been  identified  with  the  municipal  electricity 
supply  and  tramways  departments  for  some  years. 


APPOINTMENTS  VACANT  AND  FILLED. 


A  capable  draughtsman,  accustomed  to  switchgear  design,  is 
required.     See  an  advertisement. 

A  large  electrical  manufacturing  company  requires  a  representa- 
tive for  Scotland.     See  an  advertisement. 

Messrs.  .Johnson  &  Phillips  (Ltd.),  Charlton,  London,  S.E.,  ad 
vertis'"  for  switchgear  draughtsmen. 

Mr.  J.  K.  Bruce,  deputy  chief  officer  of  the  L.C.C.  tramways,  has 
leen  appointed  traffic  manager  in  the  tramway  department  as  from 
April  1,  at  the  commencing  salary  of  £1,250  a  year,  rising  by  annual 
increments  of  £50  to  £1.,500  a  year. 

Dr.  J.  Erskine-Murray  has  been  appointed  lecturer  on  wireless 
telegraphy  at  Faraday  House. 

Mr.  C.  A.  Frost,  assistant  electrical  engineer  at  Bexhill,  has  been 
appointed  (at  a  salary  of  £300  per  annum)  chief  electrical  engineer  to 
the  Council,  in  succession  to  the  late  Mr.  Le  Feu\Te. 


ARRANGEMENTS  FOR  THE  WEEK. 

TUESDAY,  Feb   27tli. 

Royal  Ixstitutiox. 
3  p.m.     At    Albemarle-street,    Piccadilly,    W.     Lecture   on    "The 
Strength  and  Structivre  of  Metals,"  by  Prof.  W.  E.  Dalby,  M.A. 

^Lectur^  1.) 

Manchester  Locai.  Section,  Institution  of  Electrical  Engineers. 
/  p.m.     At   the    Engineers'   C'lub,    17,    Albert-square,    Manchester. 
Paper  on  "  Some  Points  in  Connection  with  Engineering  Speci- 
lications,"  by  Mr.  J.  Shepherd. 

.A.ssociATioN  of  Supervising  Electricians. 
7.15  p.m.     At   St.    Bride    Institute,   Ludgate-circus,    E.C.       Papei' 
on  '■  Modern  Power  Cables,"  by  Mr.  H.  Savage,  M.I.E.E. 


1st  LONDON  ENGINEER  VOLUNTEERS. 

Officer  ('.iinuuMiding.  Lieut. -C..1.  C.  H.  Clay.  \.V. 
Orders  for  the  Week  : — 
Officer  for  the  Week. — Platoon  Commander  A.  Gerard. 
Next  for  Duty. — Platoon  Commander  W.  J.  A.  Watkins. 

Monday,  Feb.  26th. — Technical  for  Platoon  No.  !)  at  Regency-street. 
Si|uad  and  Platoon  Drill.  Platoon  No.  10.  Sisinallin!;  Class.  Re- 
cruits' Drill,  G.,'iO  to  8. 

Wcdn. Sclav,  Feb.  28th.— Instructional  Class,  0.15.  Platoon  Drill. 
Platoon  No.  2. 

Thursday,  March  1st. — Platoon  Drill.  Platoons  Nos.  5  and  0.  .Am- 
bulance Class  by  M.O..  (>.:«). 

Friday,  March  2nd".— Technical  for  Platoon  No.  10,  Regency. street. 
Si|uad  and  Platoon  Drill,  No.  9.  Signalling  Class.  Recruits' 
Drill,  0.25  to  8.25. 

Satinday.  March  :Jrd. — 2.45,  Commanding  Officer's  Parade.    Uniform. 

Smiday."  March  4th.— KntrcnchiMg  at  Otford.  Parade  Victoria  (S.E.  & 
C.  Railway  Booking  Officel  8.45  a  m.  Unifonn.  haversacks,  water 
bottles.  Midday  rations  to  be  carried.  Railway  vouchers  will  be 
provided. 

/i((.-'(f  (■  Traininq  will  be  at  Kfhcr,  where  a  course  has  been  arranwd  under 
Royal  Engineer  Instructors.  Names  hj«>7  be  scut  in  to  Orderly 
Room  not  later  than  Fib.  28. 

Musketry. — For  all  Companies,  see  Notice  at  Headquartei's. 

NoTK. — Unless  otherwise  indicated,  all  Drills,  Ac.  will  take  place  at 
Headquarters. 
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ELECTRICAL  SYSTEM  OF  THE  RAND  POWER  COM- 
PANIES. WITH  SPECIAL  REFERENCE  TO  METHODS 
OF  OPERATION  AND  EXPERIENCE.* 

BY   BERNARD   PRICE. 

Summari/. — The  object  of  this  Paper  is  to  describe  the  lay-out  and 
operating  characteristics  of  the  electrical  portion  of  one  of  the  largest 
power  schemes  of  to-day,  and  to  plac?  at  the  disposal  of  electrical  engi- 
neers certain  experience  gained  on  that  scheme  during  the  last  seren 
years.  The  Paper  is  confined  to  a  consideration  of  the  electrical  system 
when  viewed  as  a  complete  entitj'. 


HlSTOElCAl  XOTE. 

The  Victoria  Falls  and  Transvaal  Power  Co.,  Ltd.  (V.T.P.  Co.), 
was  promoted  in  1906  with  the  object  of  supplying  power  to  the  gold 
mining  indu-strj-  and  other  consumers  in  the  ^^'itwaters^and  distrjct 
and  of  acquiring  the  concessional  rights  to  develop  the  Victoria  FiJls. 
It  was  found  that  the  capital  charges  of  the  hydro-electric  scheme 


approxim.ate,  but  serve  to  indicate  the  geographical  distribution  of 
existing  and  possible  load. 

Johaunesbiu-g  has  a  mimicipal  electrical  undertaking  luning  a 
peak  load  of  about  1 1,000  kw.  and  an  annual  output  of  about 
28,000,000  imits.  Other  towns,  in  order  of  size,  are  Germiston, 
Boksburg,  Eoodepoort,  Benoni  and  Springs,  all  of  which  municipali- 
ties take  bulk  supply  from  the  company.  A  few  industrial  con- 
sumers are  connected  to  the  system.,  but  the  .supply  taken  by  the 
mines  represents  almost  99  per  cent,  of  the  total  electrical  business. 

Out  of  a  total  of  S-t  substations  one  demands  over  6,000  kw., 
live  demand  over  4,000  kw.,  and  no  less  than  39  demand  over 
1,000  kw.  It  will  be  clear,  therefore,  that  the  area  is  typically  one 
which  demands  large  quantities  of  power  at  a  relatively  snj.aii  number 
of  points  distributed  over  a  relatively  small  but  elongated  area.  .;  jj- 

Location  of  Generating  Stations  and  Si/stem  Lai/oiil. — 'J'liore  are 
foiu-  generating  stations,  three  being  situated  along  the  Reel  ;;ud  one 
at  Vereeniging  on  the  Vaal  Eiver,  some  35  miles  south  of  Johannes- 
burg.    The  latter  station  feeds  into  the  Kand  sj'stem  at  Robinson 
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Fio.  1. — .-\iu;.\  oi'  Srei'i.Y  and  Distribition  of  Load. 


outweighed  the  cost  of  fuel  iu  the  steam  station,  and  this,  with  otiur 
"onsiderations,  lead  to  a  decision  in  favoiu  of  steam  generatul  i:ow(  r. 

In  liiOT  two  small  existing  concerns  were  taktn  over  and  new 
statioiiH  were  erected  at  Simmer  Pan  and  at  Brakpan  thus  enabling 
the  existing  plants  to  be  scrapped  and  the  requirements  of  new  con- 
bumers  to  be  nxet. 

Jn  1908  the  largest  group  of  mines  decided  to  electrify  its  mines 
lliroughout  and  to  purchase  all  its  power  from  the  Rand  Jlijies  Powi'r 
Supply  Co.,  Ltd.  (R.Jl.P.S.  Co.),  a  subsidiaiy  com|)any  of  the  V.F.P. 
'V,.,  one  condition  being  that  the  m.ines  should  al.so  be  furni.shed  with 
;i  bulk  Hiipply  of  eontpressed  air.  Both  concerns  are  controlled  and 
operHlcd  by  the  same  management  and  staff.  The  supply  is  fur- 
I.  -Ill (I  to  nil  mining  consumers  at  2,100  and  525  volts,  the  necessary 
■ii  |i  douM  tran.Hformers  and  switchgcar  being  provided  by  tli<^  Power 
I  rjj(i),any  while  the  eon.simicr  supplies  the  sub-station  bui'dings. 

LVVOVT    OK  iSVSTBM. 

.lrf«  of  Niip/ily. — The  Kand  is  a  narrow  strip  of  country  nuniing 
i(i«t  (it)d  went  and  following  the  reef  over  a  length  of  about  .50  miles. 
Mrwt  of  the  HhuftH  and  surface  works  lie  witliin  a  strij)  of  a  few  mil<'s 
in  width. 

'ITie  urr'u  ix  particularly  prone  to  severe  lightning  and  other  slornvs 
.md  it  id  probable  that  there  are  fi'W  loealilics  in  the  world  wliiel\ 
'iflcr  more  wvere  conditiiiuN  for  overhead  working.  The  lightning 
M-juuiM  eoiiuneneeH  about  the  beginning  of  October  and  ends  in 
.Mnreh. 

/,«;//  fhararlfri/illrn.  Kig.  1  in  a  Hkeleton  mill)  showing  the  I'o«ei 
Ciimpiinii  X  area  of  Hupply  and  the  towns  anil  rnilwavH  within  it. 
The  liliii  k  diMH  reprem  nt  eonHumiTN  taking  powr  from  the  l'ow<  r 
( ',,1111. 111. i -.  iiiid  ilirme  hiiving  White  centres  the  mines  (otln-r  than 
■I"'  ";l'  '  '  III  III"  three  privately-owned  HlatloiiH)  not  con- 
■    ''I   I"  ''  ■         '■  111.     'I'lie  ari'ii  of  the  circle  in  eiieh  case  is  pro- 

I   "  '■ '  '"  ' '        ■ii-iiiiier'x  tiiiiYlmuiii  ileniand,  iiml  (he  eireles  which 

I".     '■       I   d  Ni'M  re|Mi  •<  lit  the  inireiuiid  deiiiiind  whii  h  HUeh 

I  .1  1  ,l;r  if  ...,,  |.l.  Illy  eluelrilii-d.      Tl iv.m  me  only 


which  nxay  therefore  be  treated  as  a  foiuth  source  of  output  aong 
the  Reef.  The  considerations  which  led  to  the  selection  of  Vereenig- 
ing as  the^fourth  generating  site  were  two-fold,  \nz.,  to  secure  an 


th»  .South  .\ 


I  ;.!•:. 


Km.  ■-.  -CjKi.ss.sm'TKiN  ok  Kiii..srATioN. 

ii(le(|ua(e  water  supply  and  to  olilain  cheap  coal.  The  cost  of 
freight  on  coal  in  South  Afriei-.  outweighs  the  cost  of  elect lical  trans- 
iirHsion  for  ei|Uiil  energy  produced  and  equal  d'stanei'  covered. 
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Bralspaii. 


Xiiiubrr     ! 

Si>fC(I.  ivYs.  ntn- mill.  ... 

GtiiPrating  voltage  

K.V.A.  ratiiv;  (.summer) 

Total  K.V.A 

Gfiierahir  Tni  Hxfonner— 
Xum'ier     


1,500  I  l.oOO 
2.250  !  5,000 
3,750  I  18,000 


;  *3.i)h.    tSngle. 
j  phase 

10,500  {21,000 


K.\'.A.  rating  (smT!m"r) 

Total  K.V.A 

Skp-dnii-ii.  Transfuniier— 
Ximibo  r     


■tjo 


4,500 

9,000 


iS-nh.  I    Ki-r,i,. 
40,000    140,000 

10,000    21,000 


Simnioruan. 


-   -2  I       4 

1,.™0  i    1.500 

10.000  i    i.-inO 

3,7.-)0  ;    :!.7riO 
7. .500     l.i  000 

I 


•-..-,00 
I  '^.OOO 


K. \'. A.  rating  (smnmor)|    3,7.50  1    4  OOO 

I'utal  K.V.A.    31, .500 

•  tiipri'isur  Transformer — 

Ximiber     

TjT>e 

Ratio 


K.V..^.  rating  (suiniivr) 
Total  K.V.A.'    

tyirthiiiij  Transformer — 

Number     2 

Tvpe  +3-iiha-e 

H.T.  voltage     10.00 

K.V.A.  rating  (summiM-)  1,500 

Total  K.V.A.    3,000 

Slalhm  Power  Trans.— 

Number     2       i       2 

Tvpe  J3-pIi.     +3-ph. 

Ratio     10,.550     10,500 

K.V.A.  rating  (sninraer)!       230  \       230 
4.50  .500 


Total  K.V.A 

ilain  Su-itchgear — 
80.000  V.  nanels  ... 
40,000  V.  nianel-s   ... 
20,000  V.  panels   ... 
10.000  V.  panel.'^   ... 


l.flOO 


fueratc 


1. 5(11 » 

5,000 

1 5,000 

30.000 


tS'i-le. 

v)ha=R 

42,000 


5,000 
30.000 


3-i->ha<'e 
40.000 

10.000 
:'..7.50 

15  1IIK) 


10,000 
1.500 
1,.500 


*3-pha^e 
10.000 


440 
.500 


1,(1(10 

5,000 
12,000 
00,000 


2x 
21,000 


12.500 
1)2.500 


l.iK'li 
5,000 
12,000 
2 ',000 

5.O0O 
1 8,000 
3(1,000 

I 
t3-ph. 

li 
t3.pli. 

79.000 

79,000 

to 
88.000 
12.. 500 
06  - 

lij 

.ss  000 

9,(>(10   ' 
OO 

v.i  nil 

t:i-ph. 

42,000 

£0  000 

to 
42,000 

21,000 

and 

21000 

!!  (1(1(1 

6  000 

t3-ph. 
80,000 


t3-pli, 
80,000 


40.000     40,00(1 
2x2 10002x21000!  21,000  I  10.000 


4,000       1,500 
1 16,000       3,00(1 


1 

t3-^)hasp 
'20  000 

1.2.50 

1,250 

3       ,       4 
*3-ph.     *3-ph. 
21,000   I  21,000 


*3  iihase 
2(t,000 

1.730 
4.000 
24.000 

1  (.-special) 
t3-ph,Tc 
'-!0,00O 


20,0  (1 


2,100 
1,2.50 


.525 
1,250 


*3-ph, 
5,000 

500 
2  X  1, 2,-0 \ 
2:-:  1,000  J 


3- phase 

*3.iiha<e 

21,000 

21,000 

525 

.525 

1,000 

()50  &  500 

2,1.50 

8 

No.  K.V.A. 

21  216,000 


t  Di-lta-star. 
SUMMARY. 


■  '■  ^'iterator  tra:i.sformer.5  {3-pha-:e)  

„  ,,  (single  phase) 

Step-down  transformers      

( 'onipressor  transformers     

Earthing  transformers 

Station  tra'isfonuer-S    


1 .56,000  \,.. 
67,500/"''' 
""■.,500 
:.000 

1,800 /•**■'• 


3  large  transformers 


134,500 
24,000 


000  K.V.A. 


:  .star-delta. 


-Vo, 

SO.OOO  V.  panels     Id 

40.000  V .,,,         4,s 

20.000  V 66 

10.000  V.       ,,         45 

TotalNo,  of  H,T.  nanels   17.5, 


Table  II,— Oct  r 

head  Line   Data. 

Pres. 

Power  conductors. 

Guard 

wire. 

Minliiuim 

Minimum 

Insulators. 

Heights 

„ 

Span  on 
straight 

above 
nearest 

volts. 

1.     Iv.i.  11 

ductor  from 

Type  on 

Type  on      . 

Spacing 
laterally. 

eonduelurs 

ground  at 

in  feet. 

intermediate 

straining 

power 

in  inches. 

insulator  in  feet. 

masts. 

masts. 

conductor. 

ins. 

ft.     ins. 

ft.    ins. 

ft.    ins. 

\e reeniging-Robinson   . . . 

80,000 

108 

34       5', 

■192 

Suspension  6 
discs  in  series 

10      3 

14      9 

\'iTeeni!;ing-Robiiiaon   ... 

80.000 

108  vertical 

34       5'. 

102 

6  discs  in  .series... 

9     0 

6     5 

iSim.meipan  -Hralqian     . . . 

40,000 

47 

29       0 

:!28 

I'ii. 

I'in  2  in  parallel... 

2     8} 

(i     2 

.Sinimerpan-Hant jes  

40.000 

47 

JO      1  1 

492 

■1  discs  in  .series  ... 

2     Si 

7     0 

Bantjis-West     

20.000 

47 

40      I  1 

192 

3  discs  in  .series  ... 

2     8| 

7     0 

Bnikpan  network  north  . 

20,000 

47 

.■!4        1 

3.50 

3  discs  in  series  ... 

2     8} 

6  III; 

Brakpan.Rand  Collieries 

20.000 

21 

24       S 

90 

2  pins  in  \  arallel  . 

1     3 

4     (» 

Hand  fW.lieries-Springs  . 

20.000 

29 

31        3 

200 

2  pins  in  parallel  . 

1  -n 

4     0 

Simmerpan  network 

10,000 

47 

33       ,S 

3.-.0 

2  discs  in  series  or 
2  pins  in  parallel 

3     1 

6   10« 

lliulial  lines  from  .Simmei 

10.000 

29 

24       8 

100 

,, 

2  pins  in  parallel  . 

I     3 

2     0 

Kast  Kwitch.lioii.se 

N.H.-Alli..,wer  eo-ul, 

et.M-<  luv 

iiliuvd  (riaiiguin 

rlv  exci'pt  where 

Kited,  and 

ill  guard  wires  a 

re  plae[-d  in  a  lior 

7o:'tal  plan 

■.     None  of 
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The  four  points  of  output  arc  interconnected  by  40,000- voh  trans- 
mission lines,  and  the  Vereeniging  Station  feeds  into  Robinson  at 
80.000  volts.  The  40,000- volt  transmission  extends  west  of  Robin- 
son to  feed  a  step-down  station  at  Bantjts,  and  there  is  a  second 
step-down  station  at  Hercules,  midway  between  the  Simmer  Pan 
and  Brakpau  Stations. 

The  various  distribution  networks  are  all  operated  at  20,000  %-olts. 
excepting  that  round  Simmer  Pan  and  a  short  feed  from  the  Brakpan 
Station  to  the  Brakpan  Mines,  which  are  at  10,000  volts.  All  trans- 
mission and  distribution  circuits  are  overhead  with  the  exception  of 
the  networks  between  Bantjes  and  Rosherville,  whicli  are  under- 
ground. 

The  demand  imposed  by  the  several  net'.\"orks  and  tlie  appioxiniate 
rated  capacity  of  the  four  sources  of  output  are  given  in  Fig.  1.  At 
Brakpan  the  plant  installed  is  at  present  capable  of  meeting  the 
demand  on  the  local  network,  while  the  40,000-volt  transmission 
enables  other  stations  to  feed  the  Brakpan  area  when  necessary. 


The  main  features  of  the  equipment  and  tlie  .■-l/t  ut  llie  by.--U 
be  gathered  from  the  following  summarised  round  figures  : — 

Number  of  generating  sets 

Total  rati-d  k.v.a.  of  do 216. 

Number  (pf  large  transformers 

Total  ratid  k.v.a.  of  do 382. 

Number  of  smaller  transf  omiers 

Total  rated  k.v.a.  of  do.  : 302. 

Numb;r  of  station  h.t.  T>anels     17.5 

Number  of  sub-station  h.t.  panels 412 — 

Number  of  sub-station  l.t.  panels  

Mileage  of  80,000  volt  overhead  3-phase  circuit 

40,000-volt         ..  

20,000-volt         ..  

20,000  volt  midergroimd  3-phase  circuit   ... 

10,000-volt  overhead 

Miscellaneous  l.t. 

Pilot  and  telephone  cable 

Bare  telephone  overhead 


21 
,000 

03 
,00(1 
321 
,000 


38R 
130 
82 
93 
4'.» 
40 
21 
202 


■] 


MB.  Magnetic  Balancers. 
I .W.  Integrating  Wattmeter. 
D.R.  Differential  RelSy. 
A .  Ammeter.  ' 


I'll;.   3. — IllACIlAM  OF  CoNNKCTlnNS   |\    H  K;  ll-TI-NSIOX  .Si' Il-STATION. 


Till-  giip  Ij.'twccii  (liiH  urea  iiiul  the  Simmer  Pun  network  is  occupied 
by  the  niincH  which  take  Hupply  from  the  Mtatioiis  of  the  E.R.P.M. 
and  Kli-iiifoiit<-iii  (lrou|iH.  'J'lic  generating  |)hiiit  al  Simnier  Pan  is 
more  l|i,-iri  Nuflieicnt  to  meet  (he  dcjiuind  on  tlie  Sinuucr  Pan  net- 
work, and  lliiH  Htulion  iiorii'.aily  eurricM  some  of  the  wcHtern  load. 
'I  he  l!>»herville  mill  Vereeniging  StatiohH  deal  with  the  area  between 
Itiintje''  .mil  P.imherville,  but  can  aiwayn  fall  back  upon  th<'  Simmer 
Pan  Mill  ion  al  timi'a  of  need. 

'Ilie  iMiiinty  (if  HUpply  from  tlie  Vereeniging  Station  Ih.  of  course, 
ijeiiendeiil  upon  the  reliability  «if  the  34  route  milen  of  80,000  volt 
traiiirniiMiion  linen,  but  Ihene  lincH  have  proved  more  reliable  than 
(iny  otherx  on  the  H\nl<m.  The  only  other  MiilionH  entirely  de- 
|M-ni|ciit  ii]Hin  the  reliidiilly  of  IraiiHiniMaion  liricH  are  those  fed  from 
the  Kteiiilown  ntntioiiH  ill  I'aiitjeH  und  HereuliM, 

Kgi-lfMKNT  Ok   SVMTKM. 
NiiMierouii  tablcH  with  regnril  to  the  ei|iiipiiieiil  of  the  HyHlem  are 
given  in  the  origiiml  \'i\\wx.     m-e  Table  I. 


The  following  general  characteristics  may  lie  meiitioiu'd  as  bearing 
upon  (juestions  of  operation  : — 

tli'iieraling  Slalions. — At  Simnxer  Pan  and  Brakpan  the  control 
s«  itchboard  is  aitualetl  in  the  switchhiuise,  whicli  is  entirely  separate 
from  the  turbine  room,  whilst  at  the  other  stations  the  control  boanl 
overlooks  the  generating  .sets.  The 'busbars,  oilswitches,  arresters 
and  auxiliary  a])paralus  are  i)laced  in  se])arate  galleries  and  the 
three  pha.McH  of  each  circuit  are  .separated  from  thosi>  of  ad.jaeenl 
circuits  by  brickwork  partitions.  .\t  Simmer  Pan  and  Urakpaii  the 
thnfc  [ihaseH  of  each  circuit  are  also  partitioned  olt  from  one  another, 
but  this  ia  not  the  eiusn  at  the  later  stations.  At  all  stations,  ex- 
cepting Simmer  Pan  and  the  Urakpan  10,000-volt  switch-house,  the 
galleries  have  been  seetionali.sed. 

In  tlie  ease  of  the  20,0011  volt  switeh-house  recently  built  at 
Urakpaii,  the  design  has  bei'ii  lonsiderably  simplilied  by  terminating 
th(>  overhead  Mmik  in  an  arrester  yard,  froju  which  point  uiideiground 
eabh'H  are  run  to  the  switch-house  some  distance  away. 
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All  the  large  generators  on  the  system,  excepting  those  at 
Vereeniging,  have  been  equipped  with  reactances  mserted  between 
the  5,000-volt  generator  terminals  and  the  primary  windings  of  the 
step-up  transformers.  There  is  also  a  10,000-volt  reactance  in 
circuit  with  the  step-down  transformers  which  feed  the  Simmer 
Pan  distribution  network.  The  generator  reactances  are  designed 
to  reduce  the  voltage  of  the  circuit  about  6  per  cent,  when  carrying 
full  load. 

Sub-stations. — Fig.  2  is  a  sectional  view  of  a  standard  sub-station, 
and  F:2.  3  a  diagram  of  connections  for  the  same.  The  various 
three-phase  circuits  are  separated  from  one  another  by  brickwork 
partitions  and  in  some  of  the  larger  sub-station.s  the  switch  chambers 
are  divided  into  two  parts  by  an  iron  door. 

Lines. — All  transmission  and  distribution  lines,  with  the  exception 
of  low  tension  circuits  and  a  few  isolated  high  tension  di-stribution 
lines,  are  run  on  lattice  masts  with  earthed  guard  wires  suspended 
above.  The  electrical  characteristics  of  the  various  types  of  line  in 
1156  are  set  out  in  Table  II. 

(To  be  continued.) 


SOME  ASPECTS  OF  INDUSTRIAL  RESEARCH  WITH 
SPECIAL  REFERENCE  TO  AMERICAN  RESEARCH 
ACTIVITIES.* 

BY  A.  P.  M.  FLEMING. 

In  engineering,  more  so  than  in  most  industries,  the  importance 
■of  research  is  paramount  and  is  generally  recognised  as  such.  Es- 
pecially is  this  the  case  with  electrical  engineering,  the  progress  of 
which  led  to  the  birth  of  the  dynamo,  has  depended  almost  essenti- 
ally on  scientific  investigation  and  application.  For  instance,  the 
present  state  of  electrical  illumination  has  been  the  result  of  the 
solution  of  far-reaching  problems  in  physics.  Similarly,  wireless 
work,  particularly  wireless  telephony.  The  same  may  be  said  of 
many  other  branches  of  engineeruig,  as,  for  instance,  aviation, 
mechanical  transport,  &c. 

While  engineers  may  have  clearly  defined  ideas  as  to  the  im- 
portance and  necessity  of  research,  this  is  not  shared  equally  by 
men  in  other  industries,  and  particularly  by  the  community  in 
general.  It  is  part  of  the  piu:pose  of  this  lecture  to  show  briefly  the 
bearing  that  research  has  on  the  mterests  of  all  classes  of  the  com- 
munity and  to  endeavour  to  propagate  the  "  research  spirit." 

In  its  broadest  sense  research  means  simply  the  acquisition  and 
application  of  new  knowledge.  Without  new  knowledge,  no  in- 
dustry can  continually  flourish.  In  the  least  organised  industries, 
new  knowledge  comes  as  the  result  oi  the  accunimulated  experience 
of  the  worker.  As  conditions  become  more  exacting  and  refine- 
ments necessary,  the  assistance  of  the  technologist  is  required  in 
seeking  and  pro\'iding  scientific  knowledge.  In  the  largest  and  most 
progressive  firms,  staffs  of  men  are  provided  to  make  and  turn  to 
account  new  scientific  discoveries.  It  is  indisputable  that  an  in- 
dustry must  stagnate  unless  continually  kept  up  to  date  by  some 
such  methods  and  a  firm  that  effectively  carries  on  research  cannot 
but  triumph  over  its  less  progressive  rivals. 

An  aftermath  of  the  war  will  be  "  footing  the  bill."  Whatever 
material  wealth — if  any  at  all — may  be  collected  from  our  enemies, 
I  am  of  the  opinion  that  it  will  be  insignificant  compared  with  the 
losses  to  be  made  up.  To  meet  these  losses,  we  have  one  main  source 
of  supply  to  draw  upon,  namely,  the  latent  energy — mental  and 
physical — of  every  worker  of  every  grade.  Fducation  and  research 
are  the  two  channels  by  which  this  treasury  may  be  tapped. 

Considering  the  various  aspects  of  research,  attention  will  first  be 
given  to  that  of  the  manufacturer. 

It  is  clear  that  to  the  manufacturer  research  is  of  the  utmost  im- 
portance. Possibly  its  greatest  field  for  usefulness  lies  in  the  de- 
velopment of  new  or  improved  materials.  Examples  of  what  has 
been  accomplished  in  recent  times  are  optical  glasses,  tool  steels, 
light  steels  implojed  in  automobile  work,  high  quality  magnetic 
materials,  aluminium  alloys  of  great  strength  and  lightness,  and 
numerous  others,  ferrous  and  non-ferrous  as  w<'ll  as  also  organic 
products. 

The  next  field  lies  in  the  development  of  new  an<l  improved  pro- 
cesses for  cheapening  production.  In  this  respect  there  is  no  I'mit, 
no  finality. 

Another  most  imjiortant  field  is  afforded  by  discoveries  leading  to 
the  development  of  entirely  new  products  in  which  priority  can  be 
secured  and  maintained.  In  this  country,  while  wo  have  sometimes 
achieved  priority  we  have  not  retained  it.  In  other  cases,  having 
failed  to  achieve  priority  at  the  start,  we  have  made  desperate  efforts 
to  attain  that  position,  sometimes  with  success.     The  importance  of 
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achieving  and  securing  priority,  however,  need  not  be  enlarged  upon. 
In  this  connection  we  have  often  far  too  limited  a  vision  as  regards 
possibilities  of  markets  and  confine  our  attentions  to  markets  that 
exist,  forgetting  sometimes  that  markets  can  be  created. 

The  benefit  of  research  is  by  no  means  confined  to  the  nianu- 
facturer,  it  is  also  of  interest  to  the  worker.  Primarily  because  any 
factor  which  makes  for  prosperity  in  industry  ultimately  makes  also 
for  the  well  being  of  the  worker  engaged  in  it.  The  question  of  the 
adequate  division  of  profits  of  industry  is  a  domestic  one  which  1 
need  not  go  into.  There  is  another  most  important  matter  m  which 
workers  and  employers  are  mutually  interested  :  it  is  in  adaptability' 
to  new  lines  of  manufacture  which  will  make  for  continuity  of  em- 
ployment and  all  that  this  means  to  the  worker,  not  only  as  regards 
his  prosperity  but  also  the  conservation  of  his  handicraft  skill. 

Research  is  of  importance  to  the  financier  in  that  it  provides  him 
with  new  fields  for  the  profitable  employment  of  capital,  and  as  such 
contributes  to  the  industrial  prosperity  of  the  community.  Further, 
by  means  of  research  facilities,  opportunities  are  afforded  for  care- 
ful consideration  of  new  financial  propositions  embodying  features 
of  a  technological  nature  which  may  or  m.ay  not  be  on  sound  lincf, 
and  in  this  manner  much  investment  of  a  highly  speculative  character 
may  be  avoided.  I  believe  that  an  analysis  of  the  failiu-e  of  con', 
panics  due  to  unscientific  foundation  would  be  of  considerable  in 
terest.  It  is  not  so  m.uch  a  matter  that  the  m.oney  subscribed  by 
the  public  is  lost  to  them,  as  that  it  is  diverted  from  healthy  indus- 
trial channels  into  non-productive  ones. 

The  educationalist  is  vitally  concerned  in  research  because  it 
broadens  his  scope  in  all  directions.  For  the  propagation  of  re- 
search, increasing  numbers  of  highly  trained  technologists  and 
scientists  are  required.  Moreover,  it  is  equally  necessary  that 
every  grade  of  worker  can  be  educated  to  appreciate  the  importance 
of  research,  whether  of  the  m.anual  working  type  or  of  the  employmg 
class. 

In  connection  with  the  educationalist  it  is  of  importance  to  note 
that  in  any  enterprise,  more  especially  in  research,  it  is  the  human 
element  that  counts,  and  that  while  in  this  country  we  have  been 
fortunate  in  leading  the  world  with  our  eminent  physicists  for  some 
generations  past,  we  have  not  been  equally  fortunate  in  the  supply 
of  men  well  trained  and  progressive  enough  to  apply  to  the  best 
advantage  the  discoveries  the  scientists  have  made. 

Due  to  the  fact  that  m.ost  of  the  pure  science  research  in  this 
country  has  been  done  in  the  universities  and  the  uidustrial  research 
largely  in  the  works,  a  feeling  has  arisen  that  there  vis  a  very  clear 
line  of  demarkation  between  the  two  phases  of  the  subject.  Person- 
ally, I  do  not  agree  with  this.  In  m,y  opinion  the  line  of  demarka- 
tion— if  one  exists  at  all — is  drawn  very  fine  indeed,  and  the  pure 
science  discoveries  of  today  may  well  have  industrial  applicaticn 
to-morrow.  I  think  the  division  will  become  less  marked  still  with 
the  progress  that  is  being  made  in  some  of  the  largest  research  estab- 
lishnients  in  the  world  to  carry  on  both  pure  science  research  anil 
industrial  research  under  the  same  roof. 

An  idea  prevails  that  research  is  always  a  matter  of  the  test  tube 
and  chemical  paraphernalia  generally.  This  is  by  no  means  the  case, 
and  some  of  the  researches  most  important  to  industry,  and  especi- 
ally to  engineering  projects,  have  been  carried  on  in  contemporary 
sciences.  For  instance,  the  ease  of  the  prev^ention  of  malaria  and 
the  construction  of  the  Panama  Canal ;  the  developments  of  aviation 
dependent  upon  the  petrol  motor.  In  other  directions  the  research 
efforts  that  have  been  made  to  curb,  for  instance,  tuberculosis,  will, 
if  successful,  have  marked  effect  in  conserving  the  man-power  and 
therefore  the  productive  capacity  of  the  comminiity.  Physiological 
researches  conceniing  fatigue  and  efficiency  of  working  may  have 
far-reaching  importance.  The  researches  of  Taylor  in  the  conserva- 
tion of  human  effort,  however  mis-applied  his  results  may  be,  are  in 
principle  of  very  great  significance.  A  research  which  woultl  solve 
the  problem  of  dealing  satisfactorily  with  the  difference  between 
labour  and  capital  would  be  of  the  greatest  conceivable  benelit  to 
industry.  A  research  which  would  seriously  reduce  infantile  n>oi- 
(ality  woulel  add  immensely  each  year  to  the  workers  in  industry 
and  the  probable  energy  available  for  production. 

Inlernatioiial  Aspect  of  Research. — Prior  to  the  war,  as  is  will 
known,  Germany  had  made  great  strides  in  research  work.  I  am 
unaware  of  what  her  progress  in  that  respect  has  been  since  the  war 
broke  out,  but  I  imagine  that  it  has  been  at  least  on  a  level  with  o\m' 
own.  In  this  connection  it  is  important  to  note  that  whatever 
hanilicap,  such  as  the  burden  of  taxation,  may  be  placed  on  her 
Industrie's  after  the  war,  she  will  retain  what  is  after  nil  her  m.est 
important  stock-in-trade — that  is,  scientific  capacity. 

In  the  Far  East,  Japan  has  during  the  past  six  months  voted  fren> 
the  Imperial  Treasury  considerable  sums  for  the  advancement  of 
research,  and  with  the  cheap  labour  and  wonderful  adaptabilit\-  ol 
that  people  we  may  look  to  prospects  of  competition  in  u\any  I  lus 
of  products. 
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In  America,  iu  recent  years  much  progress  has  been  made  in  re- 
search. In  addition,  she  is  becoming  extremely  prosperous,  and 
can  afford  to  add  vastly  to  her  research  facilities.  As  some  slight 
offset  to  this,  however,  some  consolation  may  be  derived  from  the 
fact  that  inflated  wages  during  the  war  and  the  lack  of  intense  effort, 
due  to  the  absence  of  the  stress  conditions  occurring  in  Europe,  may 
to  some  extent  weaken  her  productive  activities. 

In  any  international  undertaking,  such,  for  instance,  as  education, 
it  is  impracticable  to  take  schemes  that  have  been  developed  in 
other  countries  successfully,  and  apply  them  with  the  same  degree  of 
success  in  our  own,  due  to  the  fact  that  human  characteristics  and 
en^^ronmental  conditions  are  possibly  not  the  same.  This  also 
applies  to  research,  particularly  so  far  as  the  human  element  is  con- 
cerned. At  the  same  time,  some  guidance  can  be  obtained  from  the 
work  of  other  people.  With  this  in  nund,  I  propose  to  outline  the 
research  acti^■ities  that  have  been  carried  on  m  the  United  States  in 
recent  vears : — 


Eeo  Motor  Co. 
C'anners'  Association. 
University  of  Illinois. 
Mellan  Institute. 
Bureau  of  Standards. 
Forest  Products  Laboratoiy. 
Department  of  Agriculture. 
Carnegie  Institute  of  Industrial 

Research. 
New  York  Testing  Laboratory. 
Industrial  Research  Laboratory. 


American  Rolling  Mills  Co. 
Eastman  Kodak  Co. 
General  Electric  Co. 
National   Electric   Lamp   Asso- 
ciation. 
Pennsylvania  Railroad  Co. 
Westinghouse   Electric    &    Mfg. 

Co. 
National  Cash  Register  Co. 
Fitzgerald  Beunie  Co. 
Edison. 

While  the  figures  applying  to  American  research  laboratories  arc 
vcrv  striking,  I  do  not  wish  to  convey  the  impression  that  it  is  only 
in  the  States  that  research  work  has  been  done,  or  that  by  com- 
parison we  are  unable  to  hold  our  own.  A  vast  amount  of  research 
has  been  and  is  being  done  in  this  country.  It  would  be  foolish, 
however,  not  to  take  note  of  certain  features  which  American  re- 
search developments  indicate.  The  first  is  that  they  have  very 
strongly  the  '•  research  spirit,"  and  are  prepared  to  spend  vast  sums 
of  monev  in  this  coimection.  Often  this  money  may  be  inefficiently 
expended,  and  the  fact  that  they  have  vast  aggregations  of  capital 
enables  them  to  expend  large  sums  without  feeling  the  financial 
burden  as  heavily  as  would  smaller  firms.  The  second  lesson  is  the 
tendency  towards  co-operative  research. 

In  America  heretofore  thcmarket  has  largely  been  a  h(  ni  ■  market, 
and  this  has  tended  to  the  development  of  individual  research 
laboratories.  In  this  country,  while  we  have  a  home  market,  and 
while  this  home  market  will"  be  stronger  the  more  prosperous  our 
industries  become,  we  also  have  to  consider  a  large  exjjort  market. 
America  is  also  considering  a  large  export  market,  as  indicatid  by 
financial  associations  designed  to  deal  with  overseas  trade,  and  a!so 
the  recent  formation  of  a  national  research  organisation  linking  up 
the  existing  individual  research  efforts.  If  wc  are  to  compete 
MueceBsfullv  in  export  markets,  it  is  necessary  that  our  research 
work  should  develop  on  co-operative  lines.  The  general  outline  of 
the  plan  developed  some  two  years  ago  for  the  formation  of  national 
n-Hearch  work  in  this  country  is  well  known,  and  while  it  is  not 
neccHsarj-  to  discuss  in  detailthe  lines  on  which  this  national  effort 
can  U'Ht'  proceed,  it  is  clear  that  some  means  will  bo  taken  to  try 
and  H<-eure  co-operation  of  manufacturers  in  s'milar  indu-strus 
and  conduct  a  great  deal  of  research  through  trade  associations. 
TImw  >lTort8  can  hardly  be  successful  unless  backed  up  very  largely 
by  tli<-  manufacturers  themselves.  For  many  reasons  research,  to 
bi-  iiioht  effective,  must  be  carried  out  on  extensive  lines,  and  from  a 
luiitter  purely  of  economy,  it  is  not  ))ossible  for  ciu-h  individual 
lirni  to  <  xpenil  the  money  neecHsnr}-  for  this  to  be  done.  To  achieve 
IhiM  eooperalive  working,  not  only  must  manufaeturcrH  be  prepared 
to  fori-(<ii  some  of  the  strong  indiv'dualistic  tendency  that  has  been 
rhiiniiliTititie  ot  the  past,  but  also  steps  n'.ust  be  taken  to  educate 
the  growing  worker,  nince  every  advance  in  manufacturing  refine- 
menl  will  invojvi  eorreHprmdilig  progrcHS  on  the  part  of  the  worker. 
liiMTliiiK  to  ilii'  inllueiii'i'  that  reHcareli  has  on  Ihi'  interests 
of  till'  roiiiiiiunily.  it  is  Honu-liiniH  thought  that  the  wlioli'  of  the 
iH-ni'lilN  of  r«M'/iiih  me  iii(|uiri<l  by  I  he  manufaelurer,  and  that  the 
i'\|i<riw  nhould  III  lioriie  by  hitii.  yVelually,  the  maiuifailurer.  the 
worker,  llie  llniiiiriir  iind  (he  <  ducal  ionist  are  only  the  means  by 
which  M<rm>'  treamin^  of  nature  is  sei'iired  atul  converted  to  the  use  of 
the  eoinniuiilty,  Kor  example,  modern  illinuiiuition,  corivenienceH 
111  Irnvej,  hygienic  condilionH,  and.  in  fact,  all  that  luuUes  l-fe  worth 
liviiiK.  i"  d'Ve|o|H'd  in  I  bin  wuy. 

Knim  th''  iminl  of  virw  of  national  rcHeareh,  it  is  ho  neeessary  to 
b.iM'  Hunie  strong  indiealionN  n)  pnblie  opinion  before  any  move- 
iin'iit  can  be  niiule,  Ihnt  ever>'  nieanM  shoulil  be  taken  to  biing  to  the 
.>|i|ire<'iull>in  oi  llie  ifeiii  nil  |ii>'il'"  'h"-  '"iiortanee  anil  nei'eHsity  of 

r.  ...  ..r,  1,. 


BALANCERS  FOR  THREE-WIRE  CONTINUOUS- 
CURRENT  SYSTEMS. 

BY  THOMAS  CARTER. 
(Continued  from  page  ijOlj.) 
XXII.  Effect  of  Type  of  Field  Winding  on  Speed  Varia- 
tion WITH  Change  of  Load,  including  Short  circuit 
Conditions,  in  Eotary  Balancers. 

Considering  now  the  actual  speed  change  which  takes  place 
when  C3  changes,  the  multiplier  of  90/(93+94)  lias  already 
been  plotted  in  Fig.  14  for  a  case  of  constant  B,  namely, 
when  5=0,  and  in  Figs.  19  and  21  for  a  case  of  constant  q, 
namely,  when  q=—100.  In  regard  to  Fig.  14,  it  may  be 
assumed  that  93  does  not  differ  very  much  from  9,,,  because 
the  additional  ampere-turns  produced  by  C'g  have  to  compen- 
sate for  armature  reaction,  and  in  an}'  case  probably  satura- 
tion is  soon  reached.  Hence,  on  the  working  part  of  the  curve, 
indicated  by  letters  with  single  dashes,  90  (93+94)  is  capable 
of  simplification,  because  94=^93,  and,  therefore,  9o;'(93+94) 
=90/93(1+^),  which  is  simply  l/(l+-4)  if  90=93-  Hence 
the  actual  speed  change,  for  B=0,  is  represented  fairly  well 
by  dividing  the  multiplier  shown  in  Fig.  14  by  (1+^)  at  all 
points.  The  result  is  not  plotted,  but  it  is  obvious  that  if  93 
is  constant,  as  has  been  assumed,  the  speed  curve  will  follow 
the  same  general  course  as  63',  so  that  the  speed  rises  gradually 
to  a  maximum,  when  e'3  is  a  maximum,  of  about  20  per  cent, 
more  than  the  light  load  speed,  and  then  falls  gradually  down 
to  the  light  load  speed  again  at  the  turning  point,  if  -4  be  kept 
at  the  correct  value  to  give  B=Q.  Thus  the  variation  is  not 
abnormal  even  over  a  large  range  of  current  change  ;  and  in 
an  ordinary  way  the  rotary  balancer,  especially  with  inter 
poles,  is  really  a  very  stable  piece  of  apparatus. 

On  short  circuit,  the  conditions  of  which  are  indicated  iu 
Figs.  19  and  21,  q  is  always  —100,  and  T'3  is  always  zero.  The 
distribution  of  current  depends  upon  .4,  and  the  speed  change 
multiplier  depends  on  A  and  Cj  onlv,  being  {(Cg— 500); 2-45} 
X'M+A)(.l^A)]. 
The  various  cases  are  shown  in  tabular  form  on  page  631. 
The  following  notes  apply  to  the  various  cases  under  the 
numbers  in  the  first  column  of  the  table. 

1.  93  disappears  because  F3  producing  it  is  zero  ;  o^  goes 
up  because  F4  is  500  volts  instead  of  250  ;  the  amount  l-39o 
is  more  or  less  guessed  at,  as  likely  to  be  correct  with  double 
t  \\(i,  normal  volts  on  the  winding  and  no  armature  reaction.  All 
the  currents  are  very  low,  but  the  speed  increases  55  per  cent., 
the  ratio  being  2-02x l/l-3=l-55. 

2.  93  and  94  are  equal,  and  are  le.ss  than  90  becau.se  of  dis- 
tortion due  to  armature  reaction  ;  the  value  0-890  is  again  an 
a])])roximation  by  guessing.  The  currents  C-  and  C^  are  equal 
and  large.  The  "speed  change  is  not  great,  being  25  per  cent, 
increase,  derived  from  2-00  Xl/(0-8+0-8) =1-25. 

3.  93  is  produced  by  500  volts  on  the  shunt  winding,  and 
there  is  no  armature  reaction  ;  it  will  tlierefore  again  be  about 
l-39o.  94  is  produced  by  no  volts  oji  llie  shunt  winding,  and 
is  therefore  zero.  There  is  a  considerable  armature  current, 
but  if  the  brusiies  are  neutral  and  everytiiing  is  symmetrical 
this  ])roduces  no  resultant  field  unless  the  interpoles,  if  there 
be  any,  cause  active  flux  on  account  of  their  leakage.  As  tiiis 
amount  is  uncertain,  and  in  any  case  n.ot  relatively  large,  94 
is  ])ut  down  as  zero  in  the  table.  (\  is  zero,  but  Cg  is  495 
amijcres.  The  set  comes  practically  to  a  standstill,  tuniing 
actually  verv  slowly  backwards  so  as  to  give  the  small  value 
of  Cj  sliown  in  the  table:    the  sjieed   ratio  is       t)-02\l   1-3 

I.  93  is  produced  by  .'■)00  volts  on  the  shunt  winding  and  (  e 
assisting  it  ijl  the  series  winding,  it  will  fJicrerove  be  alioiit 
I •39,,  again  ])robably,  as  the  shunt  ampeiv  turns  will  have  been 
reduced  in  order  to  jnake  room  for  scries  ampere  turns  on  the 
assumi)tion  tjuit  tlie  frame  size  has  not  bei'U  increased..  9,  is 
produced  bv  no  volts  on  the  shunt  winding  and  is,  therefore, 
again  zero.  '  There  is  no  current  in  the  .series  winding,  because 
C\  is  zero,  imd  the  urniatiiie  reaction,  as  in  (3),  has  no  resultant 
effect.  Hence  everything  is  as  in  (3),  and  tin-  speed  .M'llles 
down  iiiiictically  to  ."itundstill  again. 
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No. 

Field  winding. 

A 

93 

94 

C\         e. 

<■* 

c. 

c. 

Ci 

,,      \  Actual  speed 
"     1  change  ratio. 

1 

0 

+l-3<p<, 

+5 

0 

+495 

-5 

0 

0 

+5 

+1-55 

2. 

Shunts  across  2F,  disconnected  from  middle 

-fl 

+0-8(po 

+0-8cpo 

+500 

+245 

+245 

-250 

+250 

-245 

+255 

+  1-25 

3 

0 

+  1-390 

0 

+495  i  -5 

0 

0 

+495 

+  5 

+500 

0015 

0 

+l-39„ 

0 

+495 

-5 

0 

0 

+495 

+5 

+500 

0015 

5. 

Crossed  shunts,  series  in  middle  wire.  Fig.  26 .  —0-25 

+l-25<p„ 

-0-3(p„ 

+350 

-120  1  +30 

+  115 

+465 

+  120 

+470 

-0-39 

•5.  93  is  produced  as  in  (4),  but  the  series  has  C^  in  it,  assisting 
the  sliunt,  instead  of  C^.  As  the  series  turns  are  about  half  of 
wliat  they  would  be  in  (4)  and  as  there  is  now  some  armature 
reaction,  probably  l-25cpQ  is  about  tlie  value  of  cpj.  94  is  pro- 
duced by  no  volts  on  the  shunt,  and  ('3  in  the  series  in  the 
negative  or  demagnetising  direction,  as  it  is  arranged  to  work 
so  always.  Hence  94  is  actually  negative.  Its  actual  value 
can  only  be  known  when  the  characteristics  of  the  frame 
are  known.  Suppose  it  be  such  as  to  make  ^4  =  —0-25.  Then 
C'3=3o0,  and  C5  and  Cg  are  respectively  115  and  465  amperes. 
The  speed  is  definitely  reversed,  the  ratio  being  given  by 
— 0-367  xi;(l-25— 0-30)  =  — 0-39,  that  is,  the  speed  changes 
139  per  cent,  from  its  light  load  value  iu  the  negative  direction. 

As  regards  the  comparative  merits  of  the  five  cases,  (1)  has 
all  the  current  values  low  when  the  stable  condition  is  reached, 
but  as  the  speed  changes  55  per  cent.,  there  will  be  large  ac- 
celerating currents  during  the  period  of  change,  and  these  will 
be  just  as  bad  in  their  tendency  to  cause  flashing  over  as  if  they 
were  there  permanently,  a  flash  over  being  practicalh'  an  in- 
stantaneous phenomenon.  Moreover,  when  the  short  circuit 
or  heavy  overload  has  passed,  the  set  cannot  do  otlierwise  thaji 
continue  to  give  under  compounding  of  the  system,  and  is 
therefore  not  suitable  for  practical  use  as  a  balancer  ;  (2) 
divides  the  currents  equally,  as  it  always  does,  and  the  speed 
change  is  only  25  per  cent.,  so  that  there  is  comparatively 
little  disturbance  ;  (3)  and  (4)  are  alike,  and  the  sudden  ten- 
dency of  the  set  to  stop,  coupled  with  the  enormous  overload 
represented  by  Cg,  make  it  distinctly  bad  to  allow  either  of 
these  connections  to  remain  when  a  very  severe  overload  occurs  ; 
(5)  has  a  still  greater  change  of  speed,  implying  a  still  greater 
jerk  on  overload,  and  C^  is  still  very  great.  On  the.  whole, 
then,  (2)  is  once  more  shown  to  be  the  most  satisfactory  arrange- 
ment on  short  circuit  or  very  heavy  overload.  All  the  cases 
refer  to  absolute  dead  short  circuit,  which  can  never  occur, 
but  they  show  comparatively  what  will  happen  in  the  case  of 
extreme  overloads,  and  are  valuable  from  that  point  of  view, 
although,  owing  to  the  somewhat  uncertain  values  of  the  fluxes, 
the  actual  figures  must  be  taken  with  some  mental  reserva- 
tions. Although  (3)  and  (4)  are  alike  from  this  point  of  view, 
'it  has  been  shown  that  for  a  less  severe  emergency  (3)  is  better 
than  (4),  because  it  actually  reduces  C3  and  makes  Cj  and  Cg 
more  nearly  ecjual  to  C'3/2  than  they  were  before  ;  therefore 
(3)  is  a  useful  intermediate  step  between  the  ordinary  running 
condition  I'epre.sented  by  (4)  and  the  emergency  arrangement 
n'])r('sentod  by  (2).  (5)  is  less  good  in  an  emergency  than  (4), 
so  that  although  as  a  running  arrangement  there  is  not  much 
to  choose  between  (4)  and  (5),  the  general  conclusion  may  be 
drawn  that,  on  the  whole,  (4),  as  shown  in  Fig.  25,  is  probably 
the  best  standard  method  of  coupling  up,  with  arrangements 
for  changing  to  (3)  and  (2)  in  mild  and  severe  emergencies 
respectively.  Tiiis  is  an  additional  confirmation  of  conclu.sions 
already  arrived  at  from  other  jjoints  of  view. 

XXJIl,    B.\LAXCER.S     ON     LoNti     FEEDER,!,     AND     RAr.AN'CERS 

Combined  with  Booster.s. 
In  the  case  of  a  balancer  feeding  into  a  network,  if  the  dis- 
tribution point  is  very  di.stant  from  the  generating  point,  the 
balance  will  not  be  correct  at  the  far  point  unless  special  pre- 
cautions are  taken.  Consider  the  case  shown  in  Fig.  27,  where 
/^,  ohms  is  the  resistance  of  each  outer  wire,  and  Km  ohms  is  the 
resistance  of  the  middle  wire.  If  C3  is  positive  it  flows  up- 
wards in  the  diagram,  and  if  negative,  downwards. 


The  sum  of  these  two  is 

V\+V\=V,+  V,-(2C,~C,)Ii.,=2V-~2R,{2C,-C,)f2. 

Now  if  C3  be  assumed  to  divide  equally  between  the  two  arma- 
tures of  the  balancer,  so  that  —C^=C^=C3/2,  which  is  always 
approximately  true,  and  means  therefore  that  the  assumption 
will  introduce  only  a  small  error  in  most  cases,  the  current 
given  by  the  dynamo  is  (2C'o— C3)/2.  Hence  the  voltage 
between  the  outer  wires  at  the  distant  point  is  not  dependent 
at  all  on  the  resistance  of  the  middle  wire,  but  is  different  from 
2F  by  just  the  drop  due  to  the  dynamo  current  in  the  sum  of 
the  resistances  of  the  two  outer  wires.  It  is  therefore  possible 
to  raise  the  voltage  between  outers  again  at  the  distant  point 
to  2F,  by  making  Rf,  zero  or  equiva- 
lent to  zero.  Now,  if  there  be  in- 
troduced into  a  circuit  whose  resist- 
ance is  R  ohms,  which  implies  a 
drop  in  volts  of  R  volts  per  ampere, 
a  series  wound  booster  having  a 
straight  line  characteristic,  and 
giving  R'  volts  per  ampere  in  the 
direction  in  which  a  current  is  flow- 
ing, so  that  it  causes  the  jioint 
towards  which  the  current  flows  to 
tend  to  have  a  higher  potential 
than  the  point  from  which  it  flows, 
the  resultant  drop  in  volts  iscl  early 
R'-R'  volts  per  ampere,  and,  in 
effect,  the  resistance  is  altered  from 
R  ohms  to  i?—i?' ohms.  Therefore, 
if  R'=R,  the  eftVct  is  the  same  as 
if  the  circuit  had  no  resistance  at 
all,  as  far  as  the  current  flowing  iu 
it  is  concerned,  and  if  R'  is  greater  than  R,  the  effect  is  as 
if  the  circuit  had  a  negative  resistance,  giving  a  rise  in  volts 
instead  of  a  drop,  when  current  flows.  If,  then,  a  booster 
be  introduced  into  each  outer  wire  giving  Rq  volts  per  ampere 
in  the  direction  in\vhich  the  current  flows,  the  outer  wires  will 
have  an  equivalent  resistance  of  zero,  and  V'-^+V'^  will  be  2F. 
It  is  not  possible  to  raise  the  voltage  between  outers  by  making 
a  balancer  overcompounded.  '  F3+  F4  is  always  just  equal  to 
the  volts  between  outers  at  the  point  where  the  balancer  is 
connected  to  the  system,  and  therefore  tlie  balancer  can  never 
add  volts  into  a  system  as  a  whole,  but  can  only  alter  the 
relative  potentials  of  the  outer  and  middle  wires,  without 
altering  the  total  P.D.  across  the  system  in  the  slightest  degree. 
\  balancer  cannot,  therefore,  act  as  a  boo.stor,  but  correct 
balance  at  the  distant  point  can  be  restored,  if  it  has  been 
disturbed,  by  making  the  balancer  such  that  it  has  an  over- 
eompounding  effect  on  the  system  as  a  whole.  If  the  com- 
liounding  at  the  distant  point  is  level,  F'3=F'4,  and  therefore 

V,-V,=C,(R,+2R,„). 
Now  F3-F4=27F/1()0,  hence,  if  2'/!"  U)0  ^C3(Ro+2R,„), 

o>-  qlt\=\^y(Ro+2R,n),  or  B=lOO(R„^r-2R,n)2V, 


Fig.  27.— Diagram  to  illus 
TR.iTE  Balancing   at  a 

Distant  Point. 


c-2 


632 


THE  ELECTRICIAN,  FEBRUARY  23,  1917. 


tlien  B.  so  found,  will  give  the  necessar}-  amount  of  over- 
compounding,  at  the  point  where  the  balancer  is  connected, 
to  give  level  compounding  at  the  distant  end  of  the  feeder. 
This  is  quite  generally  true,  and  means  that  the  compoundmg 
effect  which  the  balancer  must  have  on  the  system  is^  deter- 
mined bv  the  losses  in  the  system.  For  example,  if  2r=500, 
^^^0-10,  B„.=0-20,  Co=500,  and  C'3=100,  B  must  be 
100(0-10+0-40)/500=0-10.  The  drop  on  the  positive  outer 
is  50  volts,  that  on  the  negative  outer  40  volts,  and  that  on  the 
middle  wire  20  volts.  T^.  with  C3=100,  is  10  per  cent,  above 
2.50.  or  275  volts,  and  hence  T''4=225.  Therefore  1^3=275 
—50—20=205  volts,  and  F'4=225+20— 40=205  volts,  and 
j-'j-f  F'4=410  volts,  which  is  500  volts  less  450x0-20  volts, 
this  being  the  drop  in  2i?o  due  to  (500+400)/2  amperes.  This 
is  without  anv  boosting  in  the  outer  wires. 

On  examining  the  expression  B=lOO(Ra+2Rm)l'2V  further, 
some  interesting  results  are  obtained.  If  R,,  be  made  equivalent 
to  zero  bv  boosters,  as  suggested  above,  the  expression  becomes 
B=lOORmiy-  la  the  above  numerical  case,  B  would  therefore 
be  0-80.  giving  F3=270  and  F4=230.  Hence,  as  there  is  still 
20  volts  rise  in  the  middle  wire  between  the  supply  point  and 
the  distant  point,  F'3=2.50  and  F'4=2.50,  again  giving  correct 
balance.  From  the  equation  B=lOOR,„i  V  it  is  clear  that,  if  R„i 
be  zero,  B  is  zero.  If  therefore  a  booster  be  put  in  the  middle 
wire,  giving  Rm  volts  per  ampere  in  the  direction  of  the  current, 
R,„  will  be  made  equivalent  to  zero,  so  that  there  is  no  potential 
difference  between  the  ends  of  the  middle  wire,  and  B  will  then 
be  zero,  or  the  balancer  must  be  such  as  to  give  level  com- 
pounding. Another  way  of  making  Rm  zero  is  to  put  the 
balancer  at  the  distributing  point  instead  of  at  the  origmal 
supplv  point,  but  tliis  usually  involves  special  journeys  for 
attention  unless  it  can  be  housed  along  with  other  gear  which 
in  anv  case  needs  attendance.  To  put  the  balancer  at  the  far 
end  of  the  feeder  saves  a  third  wire,  bat  it  will  be  better,  on  the 
whole,  to  keep  it  at  the  supply  end.  and  put  in  the  third  wire  if 
■other  circumstances,  such  as  those  just  suggested,  make  it 
cheaper  or  othenvise  preferable  to  do  so.  Then  a  set  gmng 
overeompounding  of  the  system,  or  a  middle  wire  booster,  or 
both.  mu.st  be  used.  If  the  feeder  were  very  long,  mvolnng 
more  overcompounding  than  can  be  dealt  with  conveniently 
in  the  design  of  the  set.  a  middle  wire  booster  might  be  added, 
designed  so  that  fi-100K',„/F=0,  R'„,  being  the  equivalent 
value  of  the  middle  wire  resistance,  and  this  would  make  the 
balance  correct  under  all  conditions.  R'm  must  therefore  be 
equal  to  BT';  100. 

For  example,  if  for  any  reason  B  were  limited  to  a  maximum 
of  0-05,  it  would  be  necessary  to  make  the  middle  wire  have  an 
e<|iiivalent  resistance  of  0-05  X  250/100=0-125  ohms.  That  is, 
the  middle  wire  booster  would  have  to  give  0-075  volts  per 
ampere  in  the  direction  of  C'3.  Then  F3  would  be  262-5  and  F4 
would  be  237-5,  so  that,  with  /Zo=^'-  and  Rm  giving  a  rise 
of  12-5  volts  from  station  to  outer  end,  F'3^T"4=250  is  again 
true. 

A  Mtill  further  possibility  is  that  a  middle  wire  booster  may 
l)e  UHcd  to  compensate  a  balancer  which  gives  an  under- 
compounded  Hvsteni,  such  as  a  static  balancer  always  does.  If, 
f(.i  exanipl.-,  li  were  -0-05,  F3  would  be  2:]1\  and  F.,  262i, 
and  till-  iiiiddli-  wire  would  need  to  have  an  e<iui  valent  icsistance 
of  -(l-O.'j/200/KHI  0-125  ohms.  Hence  the  middle  wire 
boont^r  muHl  give  0-.'}25  volts  per  ampere  in  the  direction  of  the 
riirrent,  wliicli  iiieunH  I2,J  volts  droj)  between  the  HU|)i)ly  end 
niid  till?  dintuut  end,  so  that,  with  /<o=0,  I'a  again  ^  l"4=250 

V<llt*. 

An  »  luHt  exiimjilc,  HiippuHc  B  were  4  0"20,  then  R' „,  would 
need  to  '«-•  0-2/'2r»()/|()<l  0-5  ohms,  which  is  greoter  than  the 
iicluai  value  of  Hm-  'VWiH  riieaiiH  that  the  booster  would  have 
t<i  give  -  0-3  voltH  per  ampere  in  the  dir<'ctiou  of  the  current,  or 
0-3  viiltii  per  uinpc-n-  figiiinnt  the  direction  of  the  current, 
involving  a  rine  of  5<l  voltH  from  the  slntion  lo  the  far  end. 
Then,  (liiicc  F,  in  20  per  cent,  more  than  250,  or.'5(M)F.,  and  l'^ 
iH  20<»F.,  F',     I",    250  is  again  true. 

Hence  /J  |(H)(//o  (  2Wm)/2F,  correctly  interpreted,  hoIvch 
the  problem  of  Imluncer  and  boonter  ronibinations  in  a  |iei-fcctly 
general  way. 


xxiv.  switchgear  and  coxxectioxs  for  rotarv 

Balancers. 
Fig.  28  shows  all  the  essential  switchgear  for  use  in  con- 
nection with  a  rotary  balancer.  The  armatures,  A^  and  Ao. 
have  each  their  own  interpoles,  IP^  and  IP-,,  in  series  with 
them,  but  their  currents,  C^  and  C2,  pass  through  the  series 
windings,  S2  and  S^^,  on  the  opposite  sides  of  the  system 
respectively  from  A^  and  A^-  S  is  a  starter  arranged  with  two 
resistances,  one  in  series  with  each  armature  circuit,  so  that 
each  half  of  the  balancer  starts  as  a  motor  on  T'  volts.  The 
shunts,  <S7(j  and  <S7;2,  are  crossed,  and  are  arranged  in  series 
across  the  two  armature  circuits,  in  such  a  way  that,  since  <S' 
has  no  oS  position,  a  satisfactory  discharge  path  is  provided  for 
them.  A  combined  field  regulator,  R,  is  arranged  so  that  the 
motion  of  the  contact  arm  inserts  resistance  in  one  field  circuit 
at  the  same  time  as  it  cuts  it  out  of  the  other,  there  being 
only  one  resistance  for  the  two  field  windings.  It  is  not 
absolutely  necessary  to  have  R  at  all  if  the  system  is  level 
compounded,  but,  if  provided,  it  may  be  useful  for  fine  adjust- 
ments in  special  cases.  The  middle  wire  current  is  measured 
on  the  centre  zero  ammeter,  C3,  and  provision  should  be  made 
for  measuring  the  volts  at  2T',  Fg,  and  T'4,  this  being  most 
simply  and  cheaply  done  by  having  one  voltmeter  connected 
to  a  three-way  double  pole  selector  switch,  with  its  contacts 
connected  to  the  points  indicated  by  2F,  F3,  and  F4  on  the 
diagram.  There  is  no  no-volt  release  on  the  starter,  as  this 
would  involve  having  an  ofi  position  on  this  switch,  with  the 
consequence  that   the  simple  discharge   path  for  the  shunt 


K[i;.  28.— SwiTCHCE.^R  .\>'D  Connections  for  a  Rot.vry  Balancer. 

(■ii(-uit,  already  referred  to,  has  to  be  modified,  and  in  some 
ca.ses  a  separate  shunt  breaking  switch  and  non-inductive 
resistance  might  have  to  be  used.  Any  automatic  features 
desired  should  be  embodied  in  the  main  switches,  Si(\  and  Sir.>. 
which  mav  therefore  be,  if  desired,  circuit  breakers  with  no 
volt  and  overload  cut-outs,  or  alternatively,  ordinary  hand- 
operated  switches.  From  some  points  of  view  it  is  inadvisable 
to  provide  automatic  features  in  a  balancer  circuit,  because  in  a 
three-wire  svstem  the  last  thing  which  should  be  cut  out  is  the 
balancer,  as  the  consequences  of  such  an  oic-urrence  might  be 
very  disastrous  to  consumers'  apparatus  :  if  such  features  arc 
uscil,  they  should  be  so  set  as  to  operate  only  in  the  very  last 
emer-'ency.  If  desired,  there  may  be  a  centre  zero  ammeter  in 
circuit  with  each  half  of  the  balancer,  between  Siv  and  A.  The 
numerical  sum  of  the  currents  in  these  two  ammeters,  less  the 
shunt  current,  would  be  equal  to  (V,.  There  is  no  special 
advantage  in  having  these,  however,  as  if  ('3  is  within  t  lie 
specilied  limits,  so  also  are  the  currents  in  the  balancer  itself. 

In  regard  lo  cutting  out  the  series  windings  in  an  emergency, 
which  mav  be  followed,  should  the  emeigency  continue,  by  tin- 
disconnection  of  the  shunt  windings  from  the  middle  wire,  as  it 
is  desirable  that  these  temporary  expedients  should  not  remain 
in  operation  after  their  purpo.se  is  served,  it  is  well  to  arrange 
for  theiii  i)cing  carried  out  by  self-reiilaciug  switchgear, 
operated,  say,  by  solenoids.  The  .series  windings  are  coupled 
ii|i  in  imiallel  with  diverteis,  anil  the  jiart  of  the  circuit  con- 
taining the  winding  is  o])ened  when  the  overload  ociuirs,  A 
diagram  of  an  iirraugemerU.  wliich  would  be  self-replacing  is 
shown  in  Fig.  2'.t,  and  refers  to  the  same  coniiling  up  <if  ''"' 
series  as  in  Fig.  28.     if  the  series  be  coupled  in  t  he  midiUe  wire, 
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the  modifications  necessary  are  only  of  details,  and  need  not  be 
specially  illustrated  ;  only  one  diverter  would  be  required,  as 
both  windings  carry  the  same  current,  and  could  be  cut  out 
by  opening  one  switch  in  series  with  them  both.  The  principle 
in  both  cases  would  be  that  shown  in  the  diagram  ;  solenoid  I. 
would  lift  its  core  when  the  specified  overload  occurred,  and,  by 
means  of  insulated  fingers,  open  a  switch  in  the  circuit  of  each 
series  winding  against  a  spring  which  would  replace  the  switch 
and  so  allow  the  winding  to  become  active  again  when  the  over- 
load ceased.  The  solenoid  would  need  to  drop  its  core  at  a 
current  not  greatly  different  from  that  at  which  it  lifted,  which 
can  be  arranged  by  having  a  sufficient  air  gap  in  its  magiietic 
circuit,  even  when  the  core  is  drawn  in,  to  ensure  freedom  from 
prolonged  holding  up.  As  the  overload  would  probably  come 
on  suddenly,  and  drop  as  suddenly  again,  such  an  arrangement 
would  work  promptly  and  definitely  and  well.  The  scheme 
illustrated  also  includes  solenoid  II.,  operating  at  a  still  higher 
overload  and  arranged  to  open  a  switch,  also  against  a  replacing 
spring,  in  the  wire  which  connects  the  bar  of  the  shunt  regulator 
to  the  middle  wire,  thus  putting  the  field  windings  directly 


Solp.noid  T-*l^' 


Flo.  29.—  Diagram  of  Emergency  Solexoids  for  Field 
Windings  of  Rotary  Balancer. 

across  the  outer  wires,  making  93=94  and  63=64,  and  producing 
all  the  consequences  following  therefrom.  The  exact  form 
which  this  switchgear  would  take  is  immaterial  ;  so  long  as  the 
principles  embodied  are  those  which  have  beei  described,  or 
something  equivalent  to  them,  the  arrangement  will  protect 
the  balancer  from  the  consequences  of  severe  overload,  by  first 
of  all  cutting  out  the  series  windings,  and  then  disconnecting 
the  shunt  windings  from  the  middle  wire.  As  a  last  resort,  the 
overload  circuit  breakers  may  be  arranged  to  open,  but  only 
at  a  current  still  greater  than  that  required  to  operate  the 
serond  solenoid. 

iTo  b:  cintiRu  d  ) 


RATING  OF  OIL  CIRCUIT-BREAKERS.* 

BY   E.    M.    HEWLETT. 

The  variable  factors  entering  into  the  problt m  of  rating  oil  circuit- 
breakers  make  its  solution  very  difficult. 

Up  to  certain  capacities  it  has  been  possible  to  determine  definitely 
what  oil  circuit -breakers  will  open.  The  experience  of  many  years, 
(luring  whicl)  oil  circuit -breakers  grew  from,  a  few  thousand  volts 
for  a  few  kilowatts  station  capjicity  to  lO.ddll  volts.  40,000  volts  and 
higher  voltages  for  inaiiy  thousand  kilowatts  station  capacity,  coupled 
with  the  tacility  oi  testing  various  designs  under  actual  emergency 
conditions,  has  crystallised  the  requiivmcnts  of  circuit-breakers  ot 
this  kind  and  the  constructive  features  of  commercial  design. 

iHowevcr,  the  capacity  of  stations  is  always  growing,  the  forces 
dealt  with  are  ever  increasing,  and  consecjucutly  new  types  of  circuit- 
breakers  must  be  constantly  developed,  ratings  of  which  cmuot  be 
based  on  actual  past  service.  To  test  such  circuit-breakers  sys- 
tematically would  be  beyond  the  scope  of  any  testing  units  at  the 
disposal  of  any  manufacturing  company. 

The  possibility  of  utilising  large  power  stations  for  the  testing  of 
circuit- breakers  is  very  limited,  as,  in  order  to  cany  their  connected 
load,  the  big  operating  comi)anies  must  generally  have  constant  and 
instantancou.s  control  of  all  their  apparatus. 

Thu.s,  new  designs  of  high-duty  circuit-breakers  must,  for  the 

*  Abstract  of  a  J'aper  ii-ad  Iwforo  the  American  Institute  of  Electrical 
Engineers. 


present,  bo  rated  mauily  upon  judgment  based  on  past  broad  ex- 
perience. For  the  engineer,  the  ideal  way  of  rating  circuit- breakers 
is  on  the  basis  of  the  current  which  is  actually  opened  in  the  arc  at 
the  operating  voltage  of  the  system,  as  in  the  present  A.I.E.E. 
ruling.  (This  current  in  the  arc  is  not  the  peak  value  of  the  short- 
circuit  current  curve,  but  is  that  value  which  prevails  at  the  moment 
when  the  circuit-breaker  opens,  at  the  point  where  it  is  installed.) 
iHowevcr,  in  a  rational  design  of  circuit- breaker,  other  factors  must 
be  considered  besides  current  to  be  ruptured,  primarily  the  power 
factor  at  the  time  of  the  event  and  the  voltage  regulation  of  the 
system.  In  the  smaller  capacities  these  factors  could  be  disregarded, 
as  with  them  it  has  always  been  possil>le  to  aliow  very  liberal  safety 
factors  without  sacriticing  reasonable  proportions.  We  are,  there- 
fore, rating  at  the  present  time  oil  circuit-breakers  by  arc  current 
and  system  voltage  up  to  certain  capacities.  As  the  capacities  of 
the  system  and  circuit-breakers  increase,  as  spacings  f.nd  clearances 
become  important  design  factors,  and  as  materials  empioyed  in  the 
construction  of  the  circuit-breakers  must  be  used  more  nearly  to 
their  limits,  it  becomes  necessary  to  take  all  conditions  into  account. 

For  small  stations  and  industrial  service  the  kilowatt  rating  is  most 
convenient — i.e.,  the  total  generating  capacity  of  the  system  or  its 
equivalent  at  the  point  ot  disturbance.  Generally  the  kilowatt 
rating  is  based  on  the  assumption  that  the  disturbance  takes  place 
so  close  to  the  generating  ajiparatus  that  reactance  and  resistance 
of  connections  between  generating  apparatus  and  the  place  of  dis- 
turbance need  not  be  considered. 

If  the  oil  circuit -breaker  is  located  at  some  other  point  in  the 
system  with  considerable  line  or  transformer  impedance  between 
the  generating  apparatus  and  circuit-breaker,  allowance  must  be 
made  for  the  current-limiting  effect  of  this  additional  impedance. 
Instead  of  the  generated  kilowatt  capacity,  an  equivalent  kilowatt 
capacity  must  be  used,  which  refers  to  the  actual  location  of  the 
circuit-breaker  in  the  system.,  and  is  lower  than  generated  kilowatt 
capacity  by  an  amount  dependent  on  the  characteristics  of  the 
intervening  conductors  and  circuits. 

The  physical  dimensions  of  the  conducting  copper  parts  of  the 
circuit-breaker  should  always  carefully  be  considered.  Conducting 
parts  must  be  of  sufficient  size  to  carry  the  rated  current  indefinitely 
without  objectionable  temperature  rise,  also  be  large  and  strong 
enough  for  the  maximum  current  rushes  between  the  instant  of 
short-circuit  and  the  time  of  opening  of  the  circuit. 

The  use  of  current-limiting  reactors  or  reactances  in  transformers 
and  m.achines  in  connection  with  systems  is  increasing.  The 
reactor  may  be  in  circuit  permanently  or  only  when  the  breaker  is 
opening.  Various  means  have  been  developed  to  insert  reactors  or 
resistance  into  the  circuit  as  the  circuit-breaker  opens.  While  such 
arrangements  reduce  the  current  which  the  ciicuit-breaker  opens, 
they  cannot  act  quickly  enough  to  reduce  the  instantaneous  maxi- 
mum current  and  the  shook  on  the  system.,  which  is  the  real  point 
to  be  considered. 

Finally,  one  man  will  require  the  circuit-breaker  to  open  the  most 
severe  short-circuits  without  the  slightest  indication  of  distr?ss. 
Another  man  may  be  well  pleased  if  the  circuit -breaker  protects  his 
more  costly  machinery  even  if  the  cu'cuit-breaker  itself  is  destroyed 
in  doing  so.  Someone  else  may  expect  the  circuit-breaker  to  open 
two  or  possibly  three  times  without  requiring  inspection  or  repair. 

It  is  thus  e\-ident  that  there  is  a  wide  range  of  opinion  as  to  what 
constitutes  satisfactory  operation. 

To  sum  up,  I  am.  in  favour  of  rating  circriit-breakers  on  the  basis 
of  current  in  the  arc  and  ojjerating  voltage  of  the  system.  The  term 
"  current  in  the  arc  "  implies  that,  in  deSning  its  value,  all  factors 
have  been  considered  which  are  necessary  to  determine  the  actual 
work  to  be  performed  at  the  time  when,  and  at  the  place  where,  the 
current  is  interrupted. 

I  am  not  in  favour  oi  givuig  ratings  to  circuit-breakers  in  transient 
j^eak  values  which  do  not  exi,st  at  the  time  of  opening  the  circuit. 


CHEMISTRY  AND  EXAMINATION  OF  LUBRICATING 
OILS.* 

liV    ELLIOTT    A.    EVANS. 

Lubricants  may  be  resolved  into  three  classes — liquids,  viscous 
substances  and  solids — of  which  the  author  directed  attention  to  the 
li<|uid  lubricants.  The  substances  which  constitute  the  class  of 
lii|uid  lubricants  are  water,  oil  and  em.ulsitied  oil.  Water  is  for  most 
|)urposes  nugatory,  and  emulsified  oils  were  beyond  the  scojic  of  the 
I'aper.  The  only  oils  which  may  be  recommended  lor  lubricating 
purposes  arc  mineral  oils,  semi  and  non-drying  fatty  oils  and  liquid 
waxes.  Fatty  oils  alone  as  lubricants  are  obsolescent  ;  their  place 
is  being  taken  by  mineral  oils.     Mineral  oils  have  won  popularity 
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by  virtue  of  their  ccmparative  inertia,  tlieir  cost,  aixl  to  the  fact  tliat 
they  can  be  obtained  in  almost  any  degree  of  viscosity,  and  so  their 
utility  eclipses  that  of  any  other  t\-pe  of  oil  which  may  be  used  as  a 
lubricant. 

The  differentiation  of  mineral  oils  is  often  a  matter  of  great 
difficulty,  but,  speaking  generally,  one  m.ay  obtain  seme  criterion 
as  to  the  origin  of  an  oil  by  its  specific  gra\'ity — e.g.,  Texas  oils  have 
a  specific  gravity  ranging  about  0-950,  Califomian  oils  0-930  and 
Penn.sv-!vanian  oils  0-876  to  0-910. 

Composition  of  Lvhrirating  Oils. — Lubi-icating  oils  may  be  eifhei 
hjdrocarbon  oils,  semi-drying  or  non  drjing  fatty  oils  or  fats,  or 
iiqufd  waxes,  either  separately  or  together.  SLineral  oils  are  mixtures 
of  hydrocarbons  belonging  to  the  various  homologous  series,  ranging 
from  the  most  saturated  noimal  paraffins  to  the  most  unsaturated 
hydrocarbons  of  the  aliphatic  series,  saturated  and  unsaturated 
cyclic  hydrocarbons  and  arcmatic  hydrocarbons.  In  the  manu- 
facture of  lubricating  oils  it  is  the  endeavour  of  the  manufacturer  to 
eliminate  the  un.satiu-ated  cyclic  hydrocarbons  and  all  the  aromatic 
hydrocarbons  from  the  most  expensive  lubricating  oils,  because  not 
only  are  they  of  very  doubtful  lubricating  value,  but  their  instability 
maj  give  rise  to  excessive  carbonisation  and  acidity  of  the  oil. 

.Some  Califomian  oils  are  now  on  the  market,  but  they  cannot  be 
re-commended  universally  as  lubricants.  Their  viscosity  diminishes 
rapidly  with  rise  of  temperature.  For  some  purposes  they  may  be 
blended  with  Pennsj'lvanian  oil.s,  but  where  a  good  lubricating  oil 
is  desire-d  Califomian  oils  should  not  be  used. 

The  Texas  oils  are  used  to  a  considerable  extent  for  many  piu-- 
poses,  but  owing  to  the  fact  that  they  are  chiefly  composed  of  the 
series  CnHjn-,  and  C„H2„_4  they  are  very  liable  to  decompose  at 
elevated  temperatures  and  perhaps  at  high  pressures. 

It  has  been  found  that  if  a  hydrocarbon  oil  be  lieated  under  pres- 
sure de>composilion  takes  place,  and  lighter  oils  result.  The  pro- 
ducts of  decomposition  are  generally  governed  by  the  temperature 
and  pressure  at  which  the  reaction  is  conducted.  When  an  oil  is 
converted  in  this  manner  into  lighter  oi's  the  lighter  oils  are  .sard  to 
be  '■  cracked.''  Strictly  speaking,  of  course,  it  is  the  heavier  oil 
which  is  "  cracked  "  and  the  lighter  oils  are  the  resultant  products 
of  the  cracking.  The  teim  "  pressure  "  is  used  in  its  broadest  sense, 
and  does  not  s:mj)ly  relate  to  pressures  greater  tlian  an  atmosphc  re. 
.Some  oils  crack  when  distilled  at  a  [jressure  less  than  one  almo.sphcre. 
and  soni'-  caiuiot  be  elistillcd  under  a  pressure  of  a  few  millimetres. 

The  crai-king  of  oils  has  become  an  extremely  important  branch 
in  the  technology-  of  nxineral  oils.  By  this  process  vcrj'  large  ejuan- 
tities  of  petrol,  benzene,  toluene  and  lubricating  oils  are  made,  but, 
unfortunately,  oils  so  produced  are  generally  inferior  to  those 
obtained  by  direct  distillation — at  least,  for  some  purposes. 

During  the  cracking  carbon  is  deposited,  and  some  extremely 
unstable  hydrocarbons  arc  formed  which  decompose  with  explosive 
vioie-nce.  The-.sc  unstable  hydrocarbons  are  probably  of  the  oletine 
Herics.  but  as  their  existence  has  only  been  reve-alcd  of  late  the  study 
of  them  is  still  in  progress.  It  is  cjuite  conceivable  that  the  explosion 
in  an  air  compressor  at  .Smithfie'd  occurred  through  the  production 
of  these  unstable  bodies,  and  that  the  vapour  of  the  light  oils  was 
cxplcjkd  by  the  di-tonation  of  these  very  unstable  olefincs.  That 
the  explosion  wa8  caused  by  the  ignition  of  oil  fog  in  the  compressor 
may  be  n  verj-  convenient  working  hyi)othesis,  but  it  is  a  little 
flilTicult  to  understand  how  ignition  was  effected. 

The  HiiKgcHtion  that  a  compound  oil  should  be  used  as  a  lubricant 
for  air  romiiressors  must  be  condemned,  and  although  I  recommcnel 
n  minerni  oil  conHisting  of  the  sciies  ('„H2„  +  ,,  nothing  has  been  sad 
OH  to  which  members  of  the  series  should  be  U8e>d.  It  is  of  little 
importance  to  ascertain  which  |iarlicular  hydrocarbons  of  the  .series 
nre  prcKcnl  in  the  oil,  becauKc  if  we  know  the  Hash  point  and  the 
viw-OKily  of  the  oil  we  know  approximately  which  nvmbe^rs  are 
jirewiil.  wb-eh  is  in  (^enr-ral  sufjicient  for  our  purpose.  The  hy- 
putli<-i.>  of  the  oil-ffj//  has  created  a  belief  that  an  oil  with  a  high 
viiporiKiilion  ]joiit  is  i-ssential.  The  adoption  of  such  an  oil  is  a 
viTj-  »!«<•  pn-eiiution,  but  nn  oil  with  a  high  vajiorisation  point  has 
(1  liiKli  viMdcity-  ;n  fiiet,  probably  cotisidi-rably  higher  than  is 
iirecKiiiirv  li.r  dciil  lulirieatioii  an<l  so  inuiece-SHarj'  work  is  thrust 
njKiii    the  eortiprefHor,     Th'-   vnpoiisiilion   point    as  usually  deter- 

""""'  '^"  '■'"i.v  I II  arbitrary  Hlandard,  as  it  gives  no  indication 

I.,  niliiri-  lit  which  viipor.xation  will  lake  place  in  the 
"Hiiw    till-    viiporiM»|i(jn    joint    is  gove-rned    by    the 
I  '  /ilniiiHphiri-.  mill  the  rale  of  vajiorisation  is  (lejieiident 

ii|H>ii  ilie  loiirenlriiliiin  o(  the  vapour  in  that  aliuoHpliire;  hence 
whiilevi-r  vniKjriwition  In  wieeted  it  eiui  only  lie  reganled  as  an 
(iiichor  in  the  deep  wa  of  iiiir  ertainly. 

The  ftiitlior  in  of  the  opinion  ihnt  an  oil  with  a  spceille  viseosity 
ol  nboiil  70  (water  I).  <ir  in  weonds  2..'00.  and  n  elowd  flnHli|iiiinl 
of  iiboill  HKJ  K..  inn  be  wif.jy  ii»iil  if  the  teinperatllic  of  the  com- 
preowir  in  earedilly  ri-Kulnte<l. 


L.C.C.  TRAMWAY  ADMINISTRATION. 


An  important  report  on  the  jnesent  position  of  the  London  C eiinty 
Council  tramways  department  was  presented  to  the  County  Council 
on  Tuesday  by  the  Highways  Committee. 

The  ejuestion  of  reorganisation  was  referred  to  a  sub-committee  in 
August.  1916,  financial  matters  bemg  reserved  for  the  consideration  of 
the  committee.  Recently,  however,  another  sub-committee  was  ap- 
pointed to  consieler  and  report  ujion  the  financial  position  ol  the  tram- 
ways, but  the  committee  now  submits  proposals  lor  adoption  by  the 
Coimcil.  After  setting  out  the  present  organisation  of  the  department, 
the  report  eleals  with  the  need  forre organisation.  The  miles  of  track  open 
on  March  31.  1914,  were  144-83  (against  24-375  in  19C0),  the  carmiles 
nm  were  59,209.289  (10,208.161),  and  the  passengers  carried  522.952.640 
(117.992,713).  The  total  revenue  was  £2,268,668  (£470.098),  the  total 
number  of  employes  was  12,232  (2,750).  and  during  the  same  period  the 
capital  expenditure  increased  from  £1,710,056  to  £13.028,120.  The 
growth  in  workin,g  costs  and  the  increasing  comjilcxity  of  passenger 
traffic  operation  in  London  woulel  alone  justify  a  nview  o'  the  organisa- 
tion, but  the  present  time  is  pa^ticulfl^l^  i.  iUMi  mii'  for  any  necessar\- 
alterations  in  organisation,  since  there  air  -r\rr  li  \  u-ancies  in  the  higher 
ranks  ol  the  department  and  arrangements  f.n  lilhug  some  of  them  are 
urgentlv  necessary.  Owing  to  de]iartmuntal  conditions  the  chief  officer 
has  hitherto  been  compelled  to  devdte  much  time  and  attention  to  ordi- 
nary executive  business,  whilst  the  divi.sion  of  the  department  into  10 
.sections  has  also  rendereel  necessary  great  efforts  in  co-ordination. 
For  these  reasons  he  has  been  hampered  in  dealing  with  such  important 
matters  as  the  develoj  nient  and  improvement  of  the  system  and  the 
consideration  of  larger  questions  of  tramw-ays  workina  and  loliey.  There 
is  room  for  considerable  improveme-nt  in  the  status  nf  tin-  technical  and 
professional  officers  in  charge  of  the  principal  secticnis.  and  more  effective 
use  could  be  made  of  their  .services.  The  number  ol  sections  into  which 
the  department  is  divided  is  too  large,  co-orelination  of  the  work  being 
thus  rendered  unduly  difficult.  In  the  traffic  section,  in  which  no  risks 
should  be  taken  likely  to  prejudice  successful  working,  the  Committee 
say  :  We  find  that  it  is  necessary  to  add  to  and  improve  the  existing 
departmental  machineiy.  in  order  (inter  alia)  to  secure  more  fully  the 
nccessar\-  data  for  the  puniose  of  iftVctinu  improvements.  We  have 
eibserved  also  that  the  principal  .sulii.idinatc  officers  have  not  sufficient 
authority  to  deciele  executive  and  disci;)liiiary  matters  of  comparative ly 
minor  importance  which  might  well  be  left  to  their  discretion. 

Basis  of  REOne.AKiSATioN. 

For  reasons  already  indicated  the  chief  officer  should  be  relieved  of 
much  work  which  he  now  carries  out  jiersonally.  This  relief  can  be 
effected  by  a  consielered  system  of  devolution  mider  which  the  principal 
subordinate  officers  will  act  in  certain  matters  upon  general  lines.  We 
are  of  opinion  that  the  position  of  deputy  chief  officer  should  be  abolished 
as  a  separate  appointment.  Under  our  ))roposals  there  will  be  several 
officers  of  sufficient  standing  who  coulel  be  called  on  to  discharge  the 
duties  of  chief  oflicer  in  his  absence,  and  upon  ttiese  officers  the  work 
hitherto  performetl  by  the  deputy  chief  oflicer  will  automatically  devolve. 
We  consider  it  undesirable  to  attach  to  the  position  of  head  of  a  par- 
ticular branch  the  function  of  dei)nty.  and  think  il  in  fnalile  to  decide 
from  time  totime  which  oflicershall  orilinarily  dis<  haii:.'  ilir  (hities  of  the 
chie-f  officer  in  tlu-  absence  of  the  latter.  Our  i,  iiri;anis.il  ion  proposes 
the  grouping  of  the  work  in  five  brandies.  Of  the  luesent  10  .section  the 
traffic,  electrical,  rolling  stock  and  pennanentway  sections  become 
.scjiarate  branches  in  the  new  oi-ganisation.  The  ivmaining  work  of  the 
department,  subject  to  certain  appreipriations  of  such  work  to  the  four 
branches  above-mentioned,  is  organised  under  a  general  branch.  This 
is  the  broad  effect  of  the  rearrangement  as  altecting  the  work  to  be  done 
in  particular  branches. 

Heath  of  Branches. — The  heads  of  branches  slunild  liavi-  a  deliuite 
status  in  the  de-partinent.  and  it  is  es.sential  that  tluy  slujiilil  lie  ofiieei-.s 
of  ability,  initiative  and  experiince-.  There  being  no  intermediaiy 
between  tliem  and  the  chief  officer,  they  should  be  officers  upon  whom 
the  thief  officer  could  place  complete  reliance,  particularly  as  much  of 
the  work  now  carried  <iut  In'  the  chief  olfici  r  would  devolve  on  tliein. 
They  should  have  elesignations  eorivsponding  to  their  positions,  and  \m 
propose  the  (h-signat Inns  (i.)  t ra flic  manage  r.  (ii.)  electrical  engineer, 
(iii,)  rolling  stock  engineer,  (iv.)  peniianent.wny  engineer,  (v.)  chief 
cleik.  Their  reniimeration  should  he  eiiinnieiisurate  with  their  po.sitior. 
It  i.s  important  that  the  heads  of  blanches  should  he  relieved  of  work  and 
ns|ioiiHibility  which  can  safely  be  entnistid  to  suhoidinalis,  so  that, 
like  the  chief  olficer.  they  can  gi\e  ade(|iinte  time  and  attention  to  the 
more  important  asprcts  of  their  work.  In  this  eonneetionwe  have  in 
mind  the  d'sirahleiiess  of  the  chief  ollierr  and  the  heads  of  branohi  s 
keeping  in  close  touch  with  tramway  and  tiansport  wink  elsewheiv  than 
in  i,.on(loii.  ArrangrmentH  should  he  made  for  li.ads  of  branchis  to 
attend  our  meeliiiKS  and  the  imet  iiigs  of  our  snli  eonimilli  is  iliiring  the 
(lOiiHidiTiilion  of  matters  of  importance  alleoting  their  hmnehes,  thus 
bringing  iis  into  closer  touch  witli  the  ollieers  immediately  coneenied  in 
micli  mattei-rt.  It  has  been  pointed  out  to  lis  that  a  eonsiileiabji'  part 
of  the  lime  of  the  principal  ollieeis  of  tin-  department  is  siHiil  in  pn  pal- 
ing reportti  for  committeeH.  The  attendance  of  the  heads  of  liianehes  at 
our  meetings  will  inopence  llie  opporl unities  for  infonnation  being  given 
ornllx.  wh<-tlier  on  request  or  after  notice.     Hejmrls  are  neeessniy,  of 
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I'O'.ir- '.  i'>  order  to  kcc-ji  tlu'  Council  informed  and  to  maintain  its  records  ; 
but  th  ■  main  duty  of  the  liiglier  officers  is  to  secure,  under  the  direction 
of  th  ■  ('ouicil.  th"  proper  management  and  development  of  the  nnder- 
takiniT.  Th?  iireparation  of  reports  must  be  subordinate  to  these  con- 
s  ide rations. 

ArriiHgtmenli for  Reliei'lng  ihi' Chief  Offiffr. — There  is  a  great  extent  of 
departmental  work  carried  out  in  accordance  with  the  Council's  standing 
orders  and  regulations,  &c.  The  most  important  poirts  for  depart- 
ment.al  con.sideration  and  settlement  in  connection  with  this  executive 
work  m'l^t  b?  reserved  for  th"  chief  officer,  whilst  matters  less  important 
ar.'  decided  by  the  heads  of  branches,  leaving  minor  matters  to  be  settled 
by  minor  officials.  There  should  be  departmental  records,  brief  and 
readily  accessible,  in  form  settled  by  the  chief  oificer.  of  action  taken  by 
offic-ri  other  than  himself.  Under  the  present  system  a  very  large  per- 
centage of  persons  taken  into  employment  (otlier  than  officers  appointed 
by  r.>so!ution  of  the  Council)  have  in  practice  Ix-cn  engaged  by  the  deputy 
c'.ief  officer  personally.  We  consider  that  the  duty  of  engaging  persons 
for  employment  could  in  a  large  proportion  of  cases  and  without  dis- 
advantage h?  entrusted,  under  rules  made  by  u«,  to  heads  of  branches 
and  to  officers  occupying  responsible  positions  below  them.  Several 
offic?rs  in  the  department  have  a  customary  power  of  suspension  of 
employes  for  a  day  or  two.  We  think  that  the  periods  over  which  sus- 
pension may  be  ordered  by  officers  of  different  status  should  be  defined  ; 
and  that,  according  to  their  status,  officers  of  various  grades  hav'ng  con- 
trol of  employ-^s  should  have  specified  power  to  deal  with  disei- 
I  linavy  matters,  subject  to  the  individual  affected  having  an  indefeasible 
right  of  appeal  to  the  chief  officer  personally.  \A'e  consider  that  the 
heads  of  branches  should  keep  the  records  of  .service  of  employes  in  their 
resp?c'ive  branches,  except  the  records  of  service  of  officers  appointed  by 
r^solution  of  the  Council.  We  suggest  that  officers  having  supervision 
of  sections  of  the  work  of  the  department  should  submit  each  year  to  the 
heads  of  their  respective  branches  brief  reports  on  the  work  of  their 
sections  ;  that  the  heads  of  branches  should  submit  each  year  to  the  chief 
officer  reports  on  the  work  of  their  respective  branches  ;  and  that  the 
chief  officer  should  advert  to  such  reports  when  submitting  to  us  his 
annual  report  at  the  time  of  the  submission  of  the  annual  accovmts.  On 
the  whole  we  think  that  the  balance  of  convenience  is  in  favour  of  the 
present  system,  under  which  all  reports  to  the  committee  are  signed  by 
tile  chief  officer.  Where  there  is  a  conflict  of  opinion  on  a  teclmical  or 
professional  question  between  the  chief  officer  and  an  officer  occupying 
the  position  of  head  of  a  technical  or  professional  branch,  the  report  to 
the  committee  should  disclose  the  opinion  of  the  head  of  the  branch. 
The  heads  of  the  technical  and  professional  branches  should  be  at  liberty 
to  conduct  in  their  own  names  correspondence  arising  in  their  branches. 

The  comptroller  of  the  Council  is  the  financial  adviser  to  the  Coimcil 
and  all  committees.  We  propose  an  amendment  of  the  present  rule  to 
provide  that  in  all  matters  affecting  the  finances  of  the  tramways  in  which 
it  is  the  duty  of  the  comptroller  of  the  Council  to  advise  us,  he  shall 
report  thereon  to  us  at  the  earliest  convenient  moment.  In  order  to 
afford  him  all  possible  facilities  in  the  discharge  of  his  duties,  we  propose, 
further,  that  the  rule  shall  provide  that  he  shall  he  supplied,  as  far  as 
possible  in  advance,  with  all  information  required  by  him  for  the  pur- 
pose of  any  such  report  We  consider,  however,  that  when  he  proposes 
to  bring  before'us  matters  affecting  the  finances  of  the  tramways  under- 
taking and  occurring  to  hira  in  the  course  of  his  duties,  he  should  acquaint 
the  chief  officer  of  his  propo.sed  action  so  far  as  it  touches  the  manage- 
ment of  the  imdertaking.  The  work  of  the  tramways  accoimtant  may  be 
divided  into  (1)  work  closely  identified  with  the  tramways  oiganisation 
and  the  working  of  the  undertaking,  and  (2)  work  comprising  operations 
similar  to  those  which  in  the  case  of  other  services  are  midertaken  in  the 
department  of  the  comptroller  of  the  Council.  The  comptroller  keeps 
the  accoimts  of  the  undertaking,  and  the  receipts  and  payments  are 
made  by  him  or  under  his  general  direction,  but  the  work  under  (2) 
above  has  with  his  concurrence  remained  in  the  tramways  department  as 
a. matter  of  administrative  convecience,  resulting  partly  from  the  staff 
arrangements  of  the  several  tramways  undertakings  acquired  from  time 
to  time  by  the  Council,  and  partly  from  the  location  of  the  tramways 
staff  in  various  offices  at  some  distance  from  the  County  Hall.  We  are 
of  opinion  that  such  accountancy  work  as  is  now  performed  in  the  tram- 
ways department  should  be  merged  in  the  general  accountancy  work  of 
the  Coimcil:  but  that,  owing  to  present  difficulties,  the  tran.sfer  of  the 
work  from  the  tramways  department  to  the  dii)artment  of  the  comp- 
troller should  not  be  effected  immediately.  Pending  the  transfer  certain 
modifications  should  Ix;  made  in  the  present  arrangements.  The  de- 
scription '•  .Accountant's  section  "  is  misleading,  and  we  consider  that 
this  should  be  altered  to  "  Accoimts  section. "  Similarly  the  nomen- 
clature, derived  from  company  management,  of  the  various  sub-sections 
should  be  altered.  These  questions  of  nomenclature  are  of  departmental 
concern,  and  the  deputy  chief  officer  has  informed  us  that  the  suggested 
alterations  will  be  made.  Caiv  should  be  taken  in  the  organisation 
of  the  sub-sections  to  keep  accountancy  work  siqiarate  from  adminis- 
trative work,  so  that  the  ultimate  transfer  of  this  accountancy  work  to 
the  department  of  the  comptroller  may  be  facilitated, 

f  iRO.iNrSATIOX  or  BR.\St'HES-TR.\FFJC. 

We  propose  the  reorganisation  of  the  department  into  five  branches — 
viz.,  (1)  traffic  branch,  (2)  electrical  branch,  (3)  rolling  stock  branch,  (4) 
permanent  way  branch,  and  (5)  general  branch.  Having  regard  to 
developments  during  the  past  few  years  in  connection  with  passenger 
transport  service  iu  London,  it  is  vitally  necessary  for  a  most  efficient 
staff  to  be  furnished  to  deal  with  traffic  matters.  The  traffic  problems 
which  constantly  confront  us,  and  call  for  unremitting  attention  by  the 


eliief  otHciT.  cannot  be  di'alt  with  adequately  in  the  absence  of  an  org.in- 
isatio-i  specially  designed  for  dealing  with  these  matters  in  all  their 
various  aspects.  Modern  traffic  conditions  call  for  the  application  of 
scientific  methods  ;  and  the  organisation  of  a  service  such  as  that  of  the 
Coincil's  tramways,  operated  under  conditions  not  in  their  nature  con- 
stant, should  be  sensitive  to  every  change,  actual  or  iirospective,  whether 
in  relation  to  the  requirements  of  the  travelling  public  or  to  traffic  con- 
ditions generally.  The  traffic  assistant  and  the  officers  luuler  his  direc- 
tion, whilst  fully  occupied  with  essential  duties,  have  been  hamiiered  in 
dealing  with  many  classes  of  work  which  must  be  the  subject  of  study  in 
order  to  obtain  and  a])i5ly  the  knowledge  necessar\-  for  the  best  results 
in  connection  with  traffic  organisation.  Whilst  fully  appreciating  the 
great  services  rendered  by  the  chief  officer  and  the  deputy  chief  officer  in 
connection  with  the  work  of  the  traffic  section,  we  feel  confident  that  a 
strengthening  of  the  staff  is  essential  to  secure  efficient  handling  of  traffic, 
adequate  dealing  with  traffic  problems  and  that  internal  impetus  tn 
efficiency  and  improvi-nnit  which  can  be  given  only  by  a  fully  equipped 
staff  constantly  wafeliiiii;  tlv  interests  of  the  midertaking  and  the  require- 
ments of  the  travelling  public.  The  successful  working  of  the  imdertak- 
ing must  depend  largely  upon  the  organising  capacity  and  proved  ability 
of  the  officer  in  charge  of  the  traffic.  The  number  of  employes  in  the 
section  at  present  is  over  .5.000,  and  in  nonnal  times  about  7,000,  the 
salaries  and  wo'ji'^  iiimI  in  the  branch  amomit  to  about  £11,000  a  week. 
Having  regard  tn  ilr  m  i^mfude  of  the  undertaking,  the  complexity  of 
London  traffic  cnidit  kmi^  a!i(l  the  special  circumstances  arising  in  London 
on  account  of  the  existence  of  competitive  services,  a  salarj-  of  only  £000 
a  year  cannot  secure  and  retain  in  the  Coimcil's  service  an  officer  of  the 
ability  required.  We  consider  that  the  change  made  in  1910,  when 
the  position  of  traffic  manager  was  abolished  and  the  smaller  position  of 
traffic  assistant  established  has  not  proved  sat isf acton'.  We  have  no 
hesitation  in  advising  that  to  the  important  position  of  traffic  manager  a 
salary  of  from  £1,200  to  £1,500  a  year  should  be  assigned.  We  have 
arrived  at  the  conclusion  that  the  work  of  the  traffic  branch  should  be 
organised  in  twosections — viz.,  (1)  a  development  and  publicity  section, 
to  deal  with  matters  which  have  not  hitherto  received  adequate  atten- 
tion ;  and  (2)  an  operation  section.  The  requirements  of  the  public 
and  the  possibilities  of  the  tramways  undergo  constant  change,  owing  to 
growth  and  migration  of  population,  growth  and  decadence  of  shopping 
and  industrial  centres,  and  other  causes.  All  such  changes  require 
to  be  catered  for  and,  if  possible,  anticipated,  and  it  will  be  a  primari' 
duty  of  this  section  to  obtain  the  necessarv*  data  on  which  action  should 
be  based.  Moreover,  the  London  tramways  have  to  compete  for  traffic 
with  other  means  of  transit,  and  the  development  of  the  midertaking  on 
successful  lines  must  to  a  considerable  extent  depend  on  constant  and 
well  directed  effort  to  adjust  the  services  to  public  needs.  Such  matters 
as  through  rmining,  through  booking,  nature  and  adequacy  of  services, 
fares  and  fare  stages  should  be  dealt  with  in  this  section  as  matters  of 
development.  We  attach  equal  importance  to  the  publicity  work  which 
we  propose  should  be  imdertaken  in  this  section.  In  1913  a  firm  of 
advertising  contractors  offered  to  advertise  the  Coimcil's  tramways  at 
£23,150  a  year,  and  in  the  following  year  an  advertising  scheme  involving 
expenditure  of  about  £6.000  a  year  was  submitted  by  another  finii. 
Those  offers  were  not  accepted.  The  chief  officer  is  of  opinion  that  to 
advertise  adequately  the  Council's  tramways  would  involve  expenditure 
of  £15.000  to  £20,000  a  year.  Whilst  not  wishing  to  prejudge  the 
question  of  the  amount  which  should  properly  be  appropriated  for  pub- 
licity service,  we  are  satisfied  that,  ajiart  from  other  forms  of  publicity, 
greater  use  should  be  made  of  the  ;)ress  as  a  means  of  conveying  to  the 
public  advantages  peculiar  to  the  tramways  service.  The  preparation 
of  time  tables  should  be  undertaken  in  this  section,  which  should  also 
carry  out  independent  traffic  checks.  The  principal  officer  in  this  sec- 
tion should  be  directly  responsilile  to  the  traffic  manager,  and  be  desig- 
nated the  development  superintendent,  his  salary  being  from  £oC0  to 
£800  a  year.  He  should  have  under  him  at  least  three  re^iionsible  heads 
of  sub-sections — (i.)  a  publicity  ;i-vi>iaiit  (from  £3t'0  to  £4C0  a  year), 
(ii.)  an  officer  in  charge  of  mati.  i-  \.  \.l\n^<s  to  fares  and  independent 
traffic  check  (designation  to  be  d.t.  nunu  .1)  (from  £300  to  £-lCO  a  .vear), 
and  (iii.)  a  time-tables  assistant  (from  £250  to  £300  a  year). 

The  operation  section  of  the  traffic  branch,  under  the  immediate  and 
close  supervision  of  the  traffic  manager,  would  be  in  effect  the  iiresent 
traffic  .section.  The  section  requires  reorganisalion  for  focu"'sing  its 
energies  on  the  work  of  traffic  operation,  and  economising  the  t'me  of  the 
principal  officers,  so  that  they  may  give  adequate  attention  to  such 
important  mattei-s  as  obtaining  and  utilising,  by  and  through  subordi- 
nates or  otherwise,  statstical  and  other  infonnation  likelv  to  assist  in 
securing  the  most  satisfaetoiy  results  in  connection  with  traffic  ojie ration. 
There  should  be  a  smooth  chaniud  of  comm.miication  from  this  section 
to  the  development  and  publicity  .section  of  statistics  and  infonnation, 
and  r.-ady  ami  sympathetic  cop'^idi  ration  of  sug.gestions  made  by  junior 
gradr>  .)f  t  i:illir  o|li(  ;  I-  and  othei-s.  The  principal  officer  in  this  section 
shniilJ  i.  dp,  .1 IV  ir-i-,insible  to  the  traffic  manager  and  be  designattd 
o)>ei.it  inn  -ipiirniirnilriil.  the  salary  to  be  assigned  to  the  t)o.-ition  being 
from  t.jtm  to  tTOO  a  year.  His  position  would  correspond  approxi- 
mately to  that  of  traffic  assistant  in  the  present  oigauisation.  The 
designation  of  the  two  district  traffic  superintendents  should  be  alteivd 
to  divisional  superintendents,  with  approximately  similar  dutirs.  the 
salary  to  be  assigned  to  each  position  being  from  £;?00  to  £)00  a  year. 
The  divisional  traffic  superintendents  I  elow  them,  or.  outdoor  work,  in 
the  pre.-ient  organisation  should  be  desiL'tiali  d  di-lriet  superintendents. 
Theirrateof  pay  should  nowlx-  fixed.  Thr  Minn  v  i-i..n  of  tbr  work  of  the 
punch  repair  shop  should  lie  placed  under  ih.  dn  i-ioual  superintendent 
(southern  section). 

(To  be  conclmhil.) 
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LARGE  ELECTRICAL  SYSTEMS. 

Large  generating  stations  working  in  parallel  and  supply- 
ing networks  covering  extensive  areas  are  now  the  problem 
which  has  to  be  faced  by  the  electricity  supply  engineer 
wherever  electric  power  is  making  very  marked  headway. 
Small  stations  and  small  supply  areas  will  become  things 
of  the  past  in  the  course  of  a  few  decades,  and  we  trust  that 
the  interval  in  this  transition  will  not  be  so  very  long. 
This  is  the  obvious  line  of  progress,  but  at  the  moment  the 
engiueei-s  who  handle  schemes  of  this  kind  are  few  in  nmuber, 
and  we  therefore  welcome  the  occasions  when  such  engineers 
feel  free  to  speak  of  their  experiences.  For  this  reason  we 
are  glad  to  see  the  Paper  read  recently  by  Mr.  Ber\.\rd 
Price  before  the  South  African  Institute  of  Electrical 
Engineers.  It  is  a  Paper  of  the  greatest  possible  interest , 
as  it  deals  with  the  very  large  system  of  the  Band  Power 
Companies,  more  pai-ticularly  in  regard  to  methods  of 
operation  and  the  experience  gained  therefrom..  In  1913 
Jlr.  A.  E.  H.ADLEY  read  a  Paper  before  the  Institution  of 
Electrical  Engineers  describing  the  plant  and  network  of 
the  Victoria  Falls  &  Transvaal  Power  Co.,  but  the  present 
Paper  deals  particularly  with  questions  of  operation,  and 
thus  gives  an  insight  into  some  of  the  difficulties  experi- 
enced. 

It  will  be  admitted  that  the  conditions  in  South  Africa 
are  much  more  severe  than  those  found  in  this  country, 
more  particularly  on  account  of  violent  thunderstorms 
which  subject  the  overhead  system  to  severe  stresses,  and 
which  consequentlv  mav  from  time  to  time  cause  break- 
downs in  the  plant.  Thus  it  may  be  said  that  if  a  service 
free  from  inteiTuptions  can  be  given  in  South  Africa,  there 
should  be  no  flifficulty  in  obtaining  a  corresponding  service 
in  thi.s  country. 

To  give  some  idea  of  the  size  of  the  imdertaking  it  may 
b<-  mentioned  that  there  are  four  generating  stations  aggre- 
gating 210,000  kw.,  comiected  with  transmission  lines, 
mostly  at  40,000  volts,  but  in  one  case  at  ^0,000  volts. 
The  overhead  network  supplies  the  Band,  which  has  a 
length  of  about  50  miles. 

<  )f  the  many  interesting  features  a  few  may  here  be  noted, 
'i  lie  large  generators  are  protected  by  means  of  reactances 
iji-tween  the  5,000-volt  generator  temiinals  and  the  primary 
windings  of  the  step-up  transformers.  Theae  are  designed 
to  reduce  the  voltage  of  tlie  circuit  about  0  per  cent,  wiien 
'arryiiig  full  load.  It  has  also  been  found  necessary  to 
|iiotrct  fh<'  tran.sfonncMS  when  switching  out,  and  special 
ni<-lh(i(l«  have  been  adopted  for  tliis  purpose.  When 
poH.Hitile  the  large  traiisforniers  uie  shut  down  grailually 
with  >i  rotating  machine,  and  in  other  instances  artificial 
loa'i  Im  jirovidi-d  ;  otlierwise  e.xtrcmely  high  pressures  may 
uri»c.  Apai1  from  thi-.se  precautions,  there  are,  of  course, 
the  iiMual  Mufefy  devicc.i  in  the  form  of  automatic  cut-outs 
iind  lightning  urrestiTH.  but  from  llie  point  of  view  of  con- 
tinuity of  .Hupply  on  a  large  Hystcm  of  this  kind  it  becomes 
nece.HHary  to  know  just  what  is  happening  in  the  event  of 
im  iiutoinutir  cut-out  acting  ut  any  |mrticuliir  ixiint.  This 
It  attaini>d  by  having  a  control  room  at  Simmer  I'an.  and 
here  the  control  of  the  whole  MVMteni  is  centralised.  In  the 
•■vent  of  the  automatic  operation  of  a  Hwit<-)i  in  one  of  the 
•<ub  Mtation.M  a  bell  and  inast'-r  indiciitnr  In  the  cumIkiI  ronm 


give  warning  of  what  has  occurred.  There  are  also  in- 
dicators at  the  generating  stations  and  step-down  stations. 
The  control  engineer  has  a  large  diagram  of  the  entire 
svstem  on  the  wall  in  front  of  his  desk  and  on  this  all 
switching  operations  may  be  recorded  bv  means  of  coloured 
discs  suspended  from  pins.  Although  the  information 
which  the  control  engineer  receives  automatically  through 
the  opening  of  a  switch  does  not  tell  huu  which  particular 
switch  or  how  many  switches  have  opened ,  !  e  is  generally 
able  to  gauge  what  has  happened,  and  he  is  therefore  able 
to  give  his  directions  immediately  by  telephone. 

By  means  of  this  centralised  control  it  is  also  possible  to 
direct  the  general  working  of  the  svstem  so  that  the  ntaxi- 
mum  economy  is  attained.  To  obtain  this  maximum 
economy  is  not  a  perfectly  simple  matter,  as  the  cost  of  coal, 
which  is  by  far  the  most  important  item  where  the  load 
factor  is  about  70  percent.,  varies  widely  at  the  different 
stations,  as  well  as  the  calorific  value ;  and  there  is  the 
further  complication  that  there  are  two  companies  in 
operation.  Electric  energy  may  be  transferred  from  one 
part  of  the  s\^tem  to  the  other  (held  bvthe  two  companies), 
provided  that  on  the  whole  there  is  no  appreciable  balance 
of  energy  outstanding  at  the  end  of  each  financial  year. 
On  this  accoimt  the  interworking  of  the  power  stations  is 
not  altogether  straightforward,  but  it  appears  to  give  a 
satisfactory  result. 

In  recent  years  we ,  have  heard  a  good  deal  of  the 
correction  of  power  factor  and  the  desirability  of  using 
synchronous  motors  or  rotary  condensers,  as  they  are  some 
times  called,  for  this  purpose.  It  is  interesting  to  note  that 
Mr.  Price  makes  use  of  this  method,  but  only  under  certain 
conditions.  It  is  found  that  it  does  not  pay  to  use  the 
method  merely  for  the  pm-pose  of  reducing  transmission 
losses.  On  the  other  hand,  if  the  supplying  of  idle  current 
necessitates  the  running  of  a  steam  tm-bine  which  could  be 
shut  down  by  operating  an  idle  generator  as  a  rotary  con- 
denser, the  improved  conditions  may  pay  for  the  running 
of  this  idle  machine.  Since  the  steam  consimrption  of  a 
tm-bo-generator  obeys  Willan's  law  fairly  closely, it  is  a  case 
of  balancing  the  no-load  consumption  of  the  steam  turbine 
against  the  loss  of  power  due  to  running  a  machine  light  as 
a  ]-otary  condenser.  In  one  of  the  cases  mentioned  the 
no-load  loss  of  the  steam  turbine  is  equivalent  to  1,200  kw., 
whereas  that  of  ruiming  the  rotary  condenser  is  6  0  lew. ; 
consequently,  the  saving  is  considerable.  As  another  in- 
stance, it  pays  to  run  one  of  the  six  .■5,000-kw.  generators 
at  Simmer  Pan  as  a  rotary  condenser  because  in  this  way 
the  power  factor  of  the  load  carried  by  the  step-down 
transformers  at  that  point  is  increased  :  consequently  the 
output  of  one  of  the  small  generators  can  be  transferred  to 
larger  and  more  economical  units  at  the  same  station.  In 
the  early  days  of  the  scheme  there  was  considerable  benefit 
in  this  way,  as  the  operation  of  an  idle  generator  to  im- 
])rove  the  power  factor  enabled  tlic  available  plant  to  deal 
with  a  larger  load  than  would  otlierwise  be  possible. 

it  is  interesting  to  note  that  the  load  on  the  machines  is 
regulated  by  their  temperature.  We  believe  this  method 
was  suggested  some  little  time  ago  by  Mr.  John  Chri.stie 
as  the  ideal  at  which  one  should  aim,  but  we  do  not  re- 
member hearing  of  its  adoi)tioii  Ijcfore  the  (iresent  ca.-^e. 
At  all  the  Hand  .stations  connections  liave  been  run  from 
each  nuichine  to  a  specially  calibrated  voltmeter,  and  these 
connections  can  be  joined  at  will  (o  .separate  brushes  on  the 
rotor  .sli|)-rings  of  any  .set.  The  rule  according  to  which 
the  jilant  is  run  is  that  on  the.  average  the  cojjix'r  teni|HMa- 
ture  shall  not  exceed  HOC,  under  normal  condition.s,  aiul 
that  on  emergency  it  shall  not  be  allowed  t  >  exceed  H.jC. 
ll   is  pointed  out  that  this  allows  a  certain  margin  in  the 
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event  of  parts  of  the  machine  getting  hotter  than  the  tem- 
perature indicated.  In  other  words,  the  "  hottest  spot  " 
temperature  is  likely  to  be  somewhat  higher  than  the  in- 
dication obtained  by  the  arrangements  that  have  been  made. 
Bv  having  this  systenr  the  generating  plant  can  be  loaded 
up  to  the  maximum  safe  figure  quite  independent  of  the 
clmiatic  conditions  of  the  moment,  which  is  certainly  an 
advantage. 

It  is  also  interesting  to  note  that  an  investigation  is 
being  made  to  ascertain  the  effectiveness  of  applying  forced 
circulation  of  the  oil  in  combination  with  an  external  oil 
cooler  to  keep  down  the  temperature  of  oil-cooled  trans- 
formers. It  is  thought  that  the  shell  type  of  transformer 
will  be  found  to  lend  itself  well  to  this  treatment,  because 
with  that  type  it  is  relatively  easy  to  obtain  thorough 
circulation  of  the  oil  throughout  the  spaces  which  surround 
the  windings  and  core. 

In  regard  to  reliability  of  supply  there  is  one  point  which 
seems  to  stand  out  somewhat  prominently  in  Mr.  Price's 
Paper,  and  that  is  the  difficulty  in  handling  very  large 
powers  by  means  of  oil  switches.  It  is  well  known  that 
an  oil-switch  may  have  its  powers  very  severely  taxed  in 
the  event  of  having  to  deal  with  a  short  circuit,  and  that 
this  is  one  of  the  troubles  with  which  engineers  have  been 
increasingly  faced  as  the  size  of  their  power  stations  has 
increased.  Mr.  Price  states  that  on  manv  occasions 
switches  have  exploded  and  ignited  the  oil,  thus  causing  a 
fire.  "  the  effects  of  which  can  onlv  be  appreciated  bv  those 
who  have  witnessed  them.  Dense  smoke  rapidly  fills  every 
gallery  of  the  switch-house,  covering  insulators  with  soot 
and  involving  much  delay  in  the  resumption  of  supply." 
It  appears  that  these  switch  troubles  have  recently  been 
surmounted,  but  unfortunately  Mr.  Price  does  not  give 
any  indication  of  how  this  happy  result  has  been  obtained. 
In  Germany  there  have  been  attempts  to  utilise  carbon 
tetra-chloride  in  place  of  oil,  so  as  to  avoid  the  use  of  such 
an  inflammable  material,  but  the  results  do  not  seem  to 
have  been  very  satisfactory.  Notwithstanding  its  inherent 
defects,  oil  remains  the  most  suitable  cooling  mediimi.  Much 
progress  has  been  made,  but  it  is  evident  that  the  switch- 
gear  or  large  generating  stations,  which  has  become  in- 
creasingly important  in  recent  years,  still  requires  the  most 
careful  attention  of  those  who  are  engaged  in  this  class  of 
•work. 


NATIONAL  INSTRUCTION  IN  TECHNICAL  OPTICS.* 

Several  attempts  have  been  made  during  recent  years  to  provide 
systematic  training  in  technical  optics,  and  a  scheme  prepared  by  the 
London  t'oimty  Council  will  be  referred  to  in  this  rejiort ;  but,  before 
di3cus8in<;  the  details  of  any  proposals,  it  is  advisable  to  fonn  a  clear 
conception  of  the  requirements  of  the  optical  trade  in  this  respect. 

[f  a  perfect  organisation  for  instruction  and  research  in  optics  could 
instantaneously  be  called  into  being,  some  yeans  would  necessarily  elapse 
before  the  trade  would  appreciably  benefit  by  it.  Men  trained  in  the 
scientific  principles  imderlying  the  proper  construction  of  optical  appa- 
ratus are  not- obtainable  at  the  present  moment;  they  will  have  to  be 
trained,  and  thi.<s  requires  time.  The  next  few  years  will  determine  the 
future  of  the  indu.stries  of  the  coimtiy,  and  in  order  to  avoid  a  delay 
which  might  prove  fatal  it  i.s  essential  that  iwovision  should  be  made  at 
once  to  give  the  trade  assistance  Any  scheme  adopted  should  include  the 
ap|)ointnient  at  once  of  a  highly  qualified  scientifie  man  as  "  Director" 
who  will  l)e  charged  with  the  organin.ation  and  direction  of  the  whole  of 
the  teaching. 

A  furth'/r  urgent  need  is  the  supply  of  standard  text  books  dealing 
with  tlio-e  parts  of  optics  which  at  present  are  greatly  neglected  in  this 
counti-y  ;  this  includes  practically  the  whole  of  geometrical  optics  and  a 
large  part  of  technical  optics.  In  our  opinion,  the  quickest  and  most 
effective  manner  of  dealing  with  this  requirement  is  by  publishing 
Ininslations  ote.Kisting  foreign  books  and  abstracts  of  important  Pipers 
■  Ml  the  subject. 

*  Abstract  of  a  report  of  a  (!ommittee  appointed  at  a  meeting  of  the 
Hoard  of  Scientific  Societies  on  October  12,  191((.  and  consisting  of  Mr. 
Cnnr.icl  |{-ck.  Mr.  V.  .1.  Cheshire,  Mr.  E.  B.  Knobel.  Sir  Phillip  Magnus, 
I'rof.  H.  .lackson  and  Prof.  A.  Schuster, 


A  knowledge  of  optics  is  not  confined  to  those  intending  to  enter  the 
optical  trade.  The  Anny,  the  Navy,  the  Patent  Office  and  other  Ciovern- 
ment  Departments  employ  optical  experts.  The  Royal  Naval  College 
habitually  sends  some  of  their  ablest  young  officers  to  an  optical  fimi 
to  be  instructed  in  the  principles  and  design  of  range  finders,  gimsights 
and  otli(>r  optical  instruments.  Medical  men.  bacteriologists,  sur- 
veyors and  nautical  men  would  also  in  many  cases  welcome  instruction 
in  special  branches  of  optics.  The  School  of  Economics  presents  a 
e?rtain  analogy  with  the  proposed  School  of  Optics.  Experience  in  this 
case  shows  that  the  insliiK  tioii  uiv.n  li;i-  ;ittraftcd.  from  much  wider 
circles  than  was  origmalh  i  ..iiti  mnlit'  d.  -liM.nts  desiring  instruction 
in  special  departments  of  (  i-,>ii.)iiii(<.  ft  ,>.  lli,  ivfore,  well  not  to  take 
too  narrow  a  view,  but  to  look  upon  the  practical  application  of  optics 
a^  b?i'ig  o:ie  of  the  many  points  of  contact  between  the  ii>dustries  and 
pure  science. 

The  establishment  of  an  optical  institute  would  concentrate  the  efforts 
of  all  who  are  co  \CL"mrd  with  the  manufacture  or  use  of  optical  instru- 
ments. It  would  bring  together  the  several  optical  societies,  who 
might  find  a  home  within  its  building  ;  would  be  the  centre  for  the 
co-operation  of  th-  trade  with  students  and  teachers,  and  should  contain 
a  library  with  |)i-riodieals  and  books  on  optics. 

The  general  direction  of  the  courses  of  study  should — asis  the  case  in 
the  scheme  of  the  London  County  Council — be  vested  in  an  advisory 
council,  on  which  the  trade,  as  well  as  the  optical  and  learned  societies, 
are  represented,  and  to  whom  the  director  would  be  responsible.  Full 
courses  of  instruction,  both  in  day  and  evening  clas.ses,  will  be  required. 
The  day  departments  would  consist  mainly  of  youths  between  the  ages 
of  IS  and  20,  who  would  nc  i\('  L'eneral  and  technical  instruction, 
including  mathematics,  pli>  -i.-.  rh- mistrj'  and  practical  optical  work. 

The  evening  work  would  l>i'  a.lintiil  to  the  requirements — 

1.  Of  students  engaged  in  the  trade  during  the  daytime  ; 

2.  Of  advanced  stud'nits,  some  of  whom  would  have  graduated  in 
science,  and  would  be  preparing  to  occupy  the  position  of  managers  in 
optica!  works  ; 

3.  Of  other  persons  interested  in  learning  the  scientific  construction 
or  use  of  optical  instruments. 

Provision  should  be  made  for  research  work  not  requiring  a  highly 
specialised  or  expensive  plant.  Special  investigations  might  be  referred 
to  the  National  Physical  Laboratory-,  or  any  other  laboratory'  suitable 
for  the  i)urpose. 

It  is  also  worth  considering  whether  a  good  journal  or  paper  should 
not  be  published  devoted  to  scientific  instruments  and  other  matters 
concerned  with  optics. 

In  making  provisional  arrangements  to  cover  the  transition  period 
before  the  desired  institute  can  be  established,  regard  must  be  had  to  the 
work  being  done  at  existing  institutions,  smli  a-c  tliat  done  at  the  North- 
ampton Polyteclmic  Institute  and  at  Kinu  <  ill.  i;r.  London,  under  the 
Glass  Research  Committee  of  the  Institiitr  cf  ( 'luiinstry.  In  the  scheme 
of  the  London  County  Council  it  is  suggested  that  the  Imperial  College 
of  Science  should  institute  a  .separate  department  of  technical  optics, 
and  the  functions  of  such  a  department  and  that  at  the  Northampton 
Institute  are  not  sufficiently  correlated.  However  the  work  be  allotted 
according  to  the  scheme  now  proposed,  the  control  should  be  vested  in  a 
single  body,  working  through  the  director  of  studies. 

The  chief  requirements  which  require  immediate  attention  may  be 
summarised  as  follows  ; — 

1.  The  appointment  of  a  supervising  representative  council. 

2.  The  appointment,  under  the  proposed  supervising  coimcil,  of  an 
administrating  director,  with  special  duties  during  the  transitional 
period,  which  will  include  advice  to  the  trade  and  the  organisation  of  the 
different  parts  of  the  curriculum. 

3.  Th"  tra-islation  of  suitable  works  and  the  abstracting  of  other 
important  publications  on  technical  optics. 

i.  Pending  the  erection  of  a  suitable  building,  the  organisation  of  day 
and  evening  cour.ses  at  the  Northampton  Institute,  and  arrangements 
for  higher  instruction  at  some  other  institution  of  university  rank. 


CORRESPONDENCE. 


A  DECIMAL  MONEY  SY^^TEM. 

TO  THE  EDITORS  OF  THE  ELECTRICIAN'. 

The  correspondence  on  the  new  decimal  coinage  is  throwing 
so  much  light  on  what  people  think  that  one  hoj)es  that  the 
editor  will  allow  it  to  continue.  Decimal  coinage  is  before  the 
nation ;  hundreds  of  thousands  of  our  men  are  learning  to  use 
it  abroad.  Parliament  is  wakening  up  to  the  need  for  improve- 
ment, and  all  wc  now  want  is  a  good  workable  scheme,  accept- 
able to  the  majority  and  easily  undiMstoud  by  the  averaite 
person. 

Mr.  Hill  revives  a  plan  which  has  a|i|ii'an-d  in  many  forms, 
using  the  sovereign,  the  tlnriu  and  further  divisions.  To  this 
one  must  point  very  strongly  to  wi\at  is  the  real  difticiilty  in 
the  way  of  the  immediate  adoption  of  a  rational  coinage. 
Almost  any  decimal  system  would  do,  once  it  had  .su|)i)lanted 
the  present  one,  but  the  stumbling  block  is,  how  is  the  nation  to 
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carry  on  diiring  the  transition  period  of  some  two  years  or 
more?  Advocates  of  the  florin,  &c.,  speak  as  if  the  Mint  could 
turn  out  sufficient  coins  to  fill  our  requirements  in  a  few  weeks. 
When  one  considers  the  enormous  amount  of  work  involved  in 
keeping  pace  with  normal  demands  on  the  Mint  one  must 
admit  that  even  two  years  would  be  all  too  short  to  replace 
either  silver  or  copper.  Gold  coins  fortunately  work  in  with 
either  the  shilling  or  florin  unit. 

Now  the  only  way  to  carry  on  during  the  period  of  change  is 
to  take  a  new  unit  which  will  work  in  easily  with  the  existing 
coins.  This  is  where  the  florin  or  decimalised  sovereign  fails. 
How  in  the  world  is  Mr.  Hill  or  anyone  else  gting  to  get  the 
ordinary  man  and  woman  to  understand  that  3s.  6d.  becomes 
1-75,  5s.  lid.  becomes  2-95,  and  8s.  4d.,  4-17.  Let  him  form  a 
class  of  people  between  30  and  70  years  of  age,  made  up,  say, 
of  an  ordinary  woman  of  the  middle  classes,  a  cook,  a  navvy,  a 
fitter,  a  lodging-house  keeper,  a  washerwoman,  a  policeman, 
and,  if  he  can  get  them,  some  society  people.  Let  him  explain 
the  conversions  to  them  thoroughly,  and  see  if  he  can  get  them 
to  display  facility  in  a  month  !  Probably  they  will  fail  to 
turn  up  after  two  or  three  lessons.  I  would  be  willing  to 
guarantee  to  get  them  to  have  some  kind  of  idea  of  the  ^hilling 
system  by  half  an  hoiu:"s  tuition.  All  they  would  need  would 
be  a  card  giving  the  copper  equivalents,  and  as  for  the  equiva- 
lent of  sovereigns  in  shillings,  they  know  them  already  as  far 
as  ever  they  need.  Tell  any  man  or  woman  that  £1.  15s.  is 
35s.,  and  you  will  receive  the  answer  '"  I  know  that."'  Say  it 
is  17-50  florins,  and  they  won't  be  convinced.  Again,  with  the 
shilling  as  unit,  we  need  not  withdraw  the  present  silver  coins 
for  many  years. 

Mr.  Silver  thinks  that  too  many  digits  would  be  required  in 
writing  down  sums  in  shillings.  Other  nations  do  not  find  this 
trouble,  and  a  simple  example  will  show  that  we  would  not. 
Take  the  following  : — 

14     S     9       S.88-7."> 

r,  12    0       11200 

20   U  11        414<)2 

3     8     6       G8oO 

£34     4     2  S.li8417 

Mr.  Silver  thinks  that  the  shilling  method  would  lead  to 
errors  in  addition,  but  surely  everyone  would  rather  have  tlic 
.shilling  .system  than  the  present  style  in  the  above  exain|ilc. 
When  it  comes  t<j  long  additions,  the  advantage  of  tlie  shilling 
is  even  greater,  as  one  does  not  have  to  divide  by  12  and  20. 
One  more  case  may  be  quoted.  A  million  pounds  in  sove- 
reigns is  written  down  with  seven  digits  ;  in  shillings  it  is 
written  with  eight  digits.  The  difference  in  this  rcsj)ect  is  so 
trivial  that  I  am  glad  Mr.  Silver  mentioned  it.  Probably 
cithers  have  liad  the  .'■ame  idea. 
Tvnriiioutii.  Feb.  17.       . _,  ('.  TuRXiiui.i.. 

KLKCTRIF-'K'ATION  OF  WOOD  SHAVINGS. 

TO  THE  EDITORS  OF  THE  ELECTRICIAN. 

At  the  aerojihinr-  works  here  my  attention  was  called  to  an 
occurrence  which  I  think  exceptional,  and  may  be  of  interest 
t<i  your  readers.  A  workiuan  found  tliat  the  shavings  of 
nialiogany  which  he  was  ])laniiig  clung  in  a  remarkable  fasliinii 
to  the  jilaiie,  and  had  to  l)e  ])ulled  oil.  I  was  asked  to  go  and 
»ee  the  plii'iinnieiion.  1  found  at  once  that  the  shavings  came 
friiMi  (111-  |)hine  highly  charged  with  electricity;  they  wen; 
atiructcd  to  the  |ilane,  or  bencli,  or  the  ])iece  from  whicli  tliey 
liud  been  pluni'il,  l)ut  strongly  rejielled  cacli  other,  standing 
out  lit  an  iiiit'li'  of  60  (leg,  from  the  vertical  if  ajqiroached 
within  iin  inch  or  ho  Iiv  iuiiid. 

Tiw  charge  wiih  most  reniarkably  jiersistent.  1  carried  the 
tdinvm^.H  aioHK  a  corrirlor  through  an  oflice  and  u])  a  lliglit  <>l 
stairH,  iind  the  charge  th<iii(<h  reduced,  was  still  operative,  and 
tju;  ri'|iulsion  wilin'Mned  liy  nnotiier  observer. 

Till-  weath.-r  wiiH  i  h-ar  and  fro.sty  at  the  time,  hut  1  was  not 
jiware  o(  uny  otliiT  siinilar  in>itunce. 

I  enclose  in  nn  envelope  one  of  the  niaiiogany  shavings. 

Leeds,  K«b.  J-l.  W.  Hkookh  Saveum. 

I'.S.  Tlif  building  in  whirh  this  occurred  is  u  long,  liigh- 
i.Mili'd  one,  uiH-d  Bs  H  "  rink  "  in  the  first  period  of  its  existence 
\V    I'.   S 


THEORY  AND  OPERATION  ;0F  SPLIT-PHASE  MAGNET.  ■ 

BY  F.  IIYJIANS. 
Summary. — In  order  to  present  the  subject  matter  of  this  article  in  a 
clear  and  concise  form,  the  writer  has  divided  it  into  separate  sections 
devoted  to  preliminaries  necessary  for  the  derivation  of  the  vector 
diagram  of  the  split-phase  magnet.  In  Section  I.  the  relation  is  derived 
between  flu.\  components  and  the  corresponding  e.xciting  current  com- 
ponents. In  Section  II.  a  core  structure,  similar  in  magnetic  behaviour 
to  the  split-phase  magnet,  is  considered,  to  show  tliat  phase  differences 
in  the  fluxes  actually  may  occur  even  with  open  secondaiy  and  to  derive 
the  manner  in  which  the  primary  reacts  at  the  closure  of  the  secondary. 
Sections  III.,  IV.  and  V.  take  up  factors  of  split-phase  magnet  design. 


I. — Resolution  of  a  Flux  in  Its  Components. 

The  diagram  of  Fig.  1  repraoenti  a  mignet  core  and  a  coil  wound 
on  a  portion  of  the  same,  excited  by  an  E.II.F.  e.f     A-j'iumuig  the 

t  The  capital  letters  used  in  reference  to  an  E.M.F.  or  current  denote 
instantaneous  values,  and  the  small  letters  indicate  effective  values. 
Capital  letters  in  reference  to  fluxes  denote  instantaneous  values  and  small 
letters  maximum  values. 


Fiu.  1. — DiA';sAM  of  Magnei  Core  and  Coil. 

coil  to  be  without  resistance,  the  relation  between  flux,  exoiting 
current  and  E.M.F.  is  shown  in  the  vector  diagram  Fig.  2,  wherein 
0/)=e  is  the  impiessed  E.M.F.,  OA  =  <f  the  flux  lagging  90  deg. 
behind  OD,  and  OB=c  the  exciting  current  leading  the  flux  by  the 
angle  a.  We  can  resolve  the  flux  9  in  two  arbitrary  components, 
9i  and  9.,,  00  that  geom'^trically 

9=9, +  92 (1) 

The  flux  9,  will  have  an  exciting  current  r^,  the  flux  90  an  cxiitina 


h'lu.  2.  — l!i:i.MroN  iinrwuEN  l'"r.cx,  Kx<'i'riN(i  (hiiuiiONT  and   KLiiCTUo- 

MiiTIVK    KillirK     |-(1H    UONDIllONS    OF    Fill.    1. 

ciiirriii  c^,  ind  (In-  problem  which  wr  here  proposi'  to  solve  consi^di 
in  dclcriuinirig  the  r<'la(ioii  whiili  must  <'xist  between  /"i  and  r„. 
Since  the  lliixeH  9,  and  V;  oiiur  simMltaiicoUily,  that  is,  i^ime  only 
the  remillaut  flux  9  aitunlly  exint;i,  it  in  dear  lliat  llii'  nnntbcr  o' 
IIm'-m  oI  force  jicr  ampere  I'xciliug  current  nvniit  be  the  name  fur  llie 
rc;iultiuit  flux  as  well  for  itii  uomponent,  so  I  hat  ;    - 

y/g=1)i/<;i=9a/c, (->> 

♦  Abstrnctod  from  the  "  Rleotrical  Worlil.' 


THE  ELECTRICIAN,  FEBRUARY  23,  1917. 


689 


Fioiu  I  and  2  wo  derive 

c=Ci  +  r,, C!) 

whieh  means  that  the  exciting  current  c,  inducing  the  rc»ultant  Hux 
9,  i:j  the  resultant  ot  the  currents  Ci  and  c,,,  exciting  the  comixtnent 
fluxes  tpi  and  92'  "-'*  showii  in  Fig.  2.  When  thus  OAF  is  the  tri- 
angle of  the  fluxes  and  OBC  the  triangle  of  the  corresponding  ex- 
citing currents,  we  deduce  from  the  proportionality  2  at  once  : — 

1.  The  triangle  of  the  fluxes  OAF  and  the  triangle  of  the  corre- 
sponding exciting  currents  OBC  are  similar,  so  that  /  BOA=  i  COF 
=  Z  BOA  =a,  and  hence  : 

2.  In  the  triangles  of  the  exciting  currents  and  of  the  corresponding 
fluxes,  each  exciting  current  will  lead  the  corresponding  flux  by  the 
same  angle. 

In  Fig.  2,  c  lead'i  cp  by  the  given  ang'e  a.  If  we  therefore  resolve  9 
in  the  components  9,  ''•nd  9i  we  obtain  the  corresponding  excifng 
currents  by  drawing  OC  and  BG  so  as  to  make  an  angle  a  with  the 
directions  of  OF  and  FA  respectively,  when  CB  will  be  the  exciting 
current  of  Oj  and  OC  of  9.,.  Since  the  fluxes  all  link  with  the  same 
spool,  it  is  clear  that  the  impressed  E.M.F.  e  must  be  the  resultant 
of  the  E.M.F.s,  necessary  to  balance  the  E.M.F.s  of  eelf-induction 
due  to  9]  and  90.  Each  of  the  former  E.M.F.s  leads  the  corre- 
sponding flux  by  90  deg.  We  draw  consequently  through  D  and  0 
lines  perpendicularly  to  the  directions  of  FA  and  OF,  whence  ED 
and  OE  will  be  the  E.M.F.s  which  induce  the  fluxes  91  and  90. 

II. — Coil  Linked  with  Two  Core.s,  of  which  One  is  Provided 
WITH  .\  Secondary. 

As  will  be  set  forth  in  detail  in  Section  III.,  the  phenomena  which 
take  place  in  the  split-phase  magnet  are  identical  to  those  occurring 
in  a  core  structure  a;  in  Fig.  3,  con^usting  of  two  individual  cores  1 


Fig.  3. — Core  Structuke  used  to  illustrate  Action  of 
Split-phase  Magnet. 

and  2,  simultaneomsly  excited  by  a  single  primary  spool  of  iip  turns 
and  provided  with  a  secondary  of  «i  turns  on  core  1.  Considering 
tirst'  the  conditions  with  open  secondary.  When  the  primary  is 
excited  a  flux  91  will  be  set  up  in  core  I  -and  a  flux  9,  in  core  2. 
\A'hen  the  two  cores  have  difierent  magnetic  properties — each,  for 
iii'jtanoe,  having  different  dimensions,  although  consisting  of  the 
same  material — the  fluxes  91  and  92  will  neither  be  in  phase  nor  will 
their  wave  form  be  sinusoidal.  These  interesting  facta  can  be  de- 
monstrated as  follows  : — 

Let  Figs.  4a  and  4b  represent  the  hysteresis  loops  for  the  cores  1 
and  2  respectively,  where  flux  values  are  plotted  as  ordinatcs  against 
lurrent  as  abscissae,  C„av.  being  the  maximum  instuntaneoas  value  of 
the  exciting  current  c.  At  each  instant  the  total  flux  linking  with 
the  primary  must  be  the  algebraic  sum  of  the  instantaneous  flux 
values  induced  in  core  1  and  core  2.  We  consequently  obtain  the 
loop  Fig.  4c  of  the  resultant  flux  by  plotting  against  each  instan- 
taneous current  value  C  the  sum  of  the  corresponding  instantaneoas 
flux  values  91  in  core  1  and  9 2  in  core  2,  w'hich  we  obtain  immediately 
from  Figs.  4a  and  4b.  Assmning  the  primary  to  have  no  resistance, 
all  of  the  impresfied  E.M.F'.  must  be  consumed  by  the  E.M.F.  of 
self-induction  due  to  the  linking  of  the  resultant  flux  with  the  pri- 
mary. If,  therefore,  the  impressed  E.M.F.  is  a  sine  wave,  it  follows 
that  such  must  also  bo  the.case  with  the  resultant  flux. 

In  Fig.  .")A  the  curve  a  represents  the  sine  wave  form  of  the  re- 
sultant flux,  in  itantaneous  flux  values  being  plotted  against  time. 
The  wave  form  of  the  exciting  current  c  (Fig.  oB)  is  derived  by  .ascer- 
'lining  the  value  of  9  at  a  given  instant  from  Fig.  oa,  whence  we 
•ilitain  from  Fig.  4c  the  corresponding  value  of  the  exciting  current 
•lud  ])lot  the  latter  against  the  time  in  Fig.  oB.  Knowing  at  opcli 
instant  the  value  of  the  exciting  current,  we  obtain  from  Figs.  4a 
ami  4b  the  corresponding  value  of  the  fluxes  91  and  90,  and  can  plol 


these  values  as  ordinatcs  in  Fig.  oA,  where  curves  b  and  c  will  be  the 
wave  shapes  of  the  ttuxcvs  in  core  1  and  core  2.  The  wa\e  forms  of 
these  fluxes  are  no  longer  simple  harmonics  ;  they  attain  their  maxi- 
mum simultaneously,  but  9.,  the  flux  with  the  higher  maxinuun  value, 
leads  9i  by  a  considerable  amount. 

Under  the  conditions  in  actual  magnets  the  phase  dii.erence 
between  the  fluxes  91  and  9^  is  generally  slight,  and  no  material 
error  is  made  when  treating  them  as  harmonics. 

In  Fig.  6a  the  condition  with  opens  secondary  are  thus  repre- 
sented by  OC,  the  vector  of  the  flux  91  in  core  1  ;  OA,  the  vector 
of  the  flux  92  in  core  2  ;  OH,  the  vector  of  the  resultant  flux  9, 
which  links  with  the  primary,  and  OG,  the  vector  of  the  current  <:, 
which  e.xcites  the  fluxes  9,  and  92-  Upon  the  closure  of  the  secoa- 
davy  a  current  c^  will   flow  through  its  windings,  and  the  problem 


Figs.  4a,  4b  and  4c. — Hysteresis  Loops  for  Cokes  1  and  2  of 
Fia.  3  AND  THE  Resultant  Flux. 

consists  in  determining  the  maimer  in  which  the  primary  will  react. 
To  distinguish  the  new  conditions  from  the  conditions  with  open 
secondary,  the  primary  current  will  be  denoted  by  Cp  and  the  fluxes 
in  cores  1  and  2  with  the  secondary  closed  by  9/  and  9^, . 

Since  the  primary  is  assumed  to  have  no  resistance,  the  impressed 
E.:M.F.  must  under  all  conditions  be  consumed  by  the  E.M.F.  of 
self-induction,  caused  by  the  linking  of  the  resultant  flux  with  the 
primary  spool.  Consequently  the  resultant  flux  9  linking  with 
the  primary  rema-ns  the  same  with  open  as  well  as  with  closed 
secondary,  and  however  the  fluxes  in  cores  1  and  2  may  be  affected 
by  the  closure  of  the  secondary,  their  new  phase  and  magnitude  must 


JA  AND   .JB, 


Sine  Wave  Form  of  Resultant  Flux  and  Wave 
FoitM  i)i-  ExciTiSG  Current. 


be  such  that  their  resultant  rcma'ns  the  flux  9  represented  liy  the 
\ector  OH.     Vectorially  this  is  expressed  as  follows  : — 

With  open  secondary,  9i-l-92=?. 
with  closed  secondary,  9^-4-9^,  =9. 
Hence, 

(9i-?/')  =  -(?i-?//) ") 

Hut  in  Fig.  6a, 

9/=9,-fCZ)     and     9// =92-!- --!£'. 

Substituting  for  9/  and  9//  in  1,  wc  obtain 

CD=-AE (2) 

expressing  that  the  vectoi-s  CD  and  AE  are  equal,  jiarallel  to  each 
other  but  of  opposite  directions. 

When,  however,  the  closing  of  the  secondary  causes  the  flux  in 
core   1  I0  change  from  9,  to  <f,  and  in  core  2  from  90  to  9//,  tho 
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changes  are  measured  by  the  vectore  CD  and  AE  respectively  and 
we  consequently  deduce  the  following  from  equation  2  above  : — 

The  re-adjustment  which  takes  place  upon  the  closure  of  the 
secondary  occurs  in  such  a  manner  that  the  vectorial  increase  in 
flux  in  one  core  is  equal  to  the  vectorial  decrease  in  flux  in  the  other. 

With  the  above  and  the  results  of  Section  1.  we  are  now  in  a  posi- 
tion to  determne  phase  and  magnitude  of  the  fluxes  in  cores  1  and  2 
and  also  of  the  primary  current,  upon  the  closure  of  the  secondary, 
provided,  of  course,  that  the  open  secondary  conditions  as  well  as 
phase  and  magnitude  of  the  secondary  current  is  given.  Supposing 
for  the  present  phase  and  magnitude  of  the  primary  current  Cp  with 
closed  secondary  known  and  represented  by  OF  in  Fig.  6a.  Con- 
sidering firit  core  2,  an  inspection  of  Fig.  3  will  show  that  the  M.M.F. 
which  excites  the  flux  Ojj  is  iip'ACp  so  that  fpwill  be  the  cun-ent  ex- 
citing 9//.  If  we  now  join  G  and  F,  evidently  OOF  will  be  the  tri- 
angle of  the  exciting  currents  and  OAE  the  triangle  of  the  corre- 
sponding fluxes  in  core  2.  According  to  Section  I.  theie  triangles 
are  similar,  and  hence 

<^Jc=AE!GF (:?) 

In  the  triangle  of  exciting  currents  OGF  and  in  the  triangle  of  the 
corresponding  fluxes  OAE,  00  leads  OA  by  the  given  angle  j3.  so 
that  in  further  accordance  with  Section  I.,  OF  leads  AE  by  the  same 
angle,  as  shown  in  Figs.  6a  and  6b. 

Referring  now  to  core  1,  an  inspection  of  Fig.  3  will  show  that  the 
magnetomotive  force  which  excites  Oj  is  the  vector  difference  be- 
tween the  magnetomotive  force  iipXCp  due  to  the  primary  and  the 


Figs.  6a  and  6b. — Vectob  Diagrams  fok  Conditions  with  Opkn 
Secokdaby  and  Closed  Secondary. 

demagnetising  magnetomotive  force  w^Xf,  due  to  the  secondary. 
The  rc-sultant  magnetomotive  force  is  expressed  by 

and  in  consequently  equivalent  to  a  current  Cp  —  {ns/»p)rs  flowing 
through  the  np  turns  of  the  primary.  If  in  Fig.  6a,  Cj  is  th<'  vector 
of  the  sffondarj'  current,  we  draw  /'A'  =  (Hj/«p)Cs  parallel  to  c.,. 
whence  OK  will  be  the  vector  difference  of  the  current  r',  ami  a 
current  of  magnitude (n^/jipjCj  and  the  phase  cj.and  will  be tlie  excit- 
ing current  of  the  flux  9,.  By  joining  A'  and  0,06' A' will  be  the  tri- 
angle of  the  exciting  currents  and  OCD  the  triangle  of  the  corre- 
Hponrling  Muxes.  In  the.se  triangles,  OO  leadn  OC  by  the  given  angle 
n  and  consi^qucntly  (IK  leads  f'/f  by  the  same  single.  The  relati\f 
relation  ln-tueen  the  vectors  OK  and  ('D  in  also  shown  in  Kig.  6ii. 
wherein  '7>  is  drawn  equal  but  opposite  to  .'lA'  in  accordance  with 
equation  2.  TliC!  above  trianglea  OOK  and  OC/J  are  similar  ac- 
conling  to  S<*tion  I.,  so  that 

,fJc  =  CD/aK (4) 

Since  by  equation  2,  CJ)  and  AE  are  numerically  equal,  wc  deduce 

from  :i  and  4  f,/OF=fjlOK.       .     .' (.J) 

Il.nnw.in  Fig.  On  we  mnktOF,  =9,  and  OK'  9,.  it  is  clear  that 
F,K'  in  the  n-nullant  of  9,  anri  9,,.  and  must  therefore  be  equal  to 
Offt  rp  III  Kig.  Oa.  On  acciiunl  ol  lli<-  pro]iortionality  .'i.  we  further 
di-ducf  I  hat  Iriangliti  OFK  and  OF,K'  of  Fig.  On  are  I'iimilar,  ho  that 

iOF.r^,-~f"(lf,--^FK/f:\ 
Trinngh'  OFK  of  Viu.  On  Ih  nuT-iy  n  reproduction  of  the  name  tri- 
angle o(    Fig.   «A,   wliinin  a.  Hialed   Ixfore   FK=^{iislnp)r;.     Sub- 
it  it  uting  in  the  nbovc^  for  FK,  we  obtain 

OA79,-'VA79,  -(«./np)o/9 (fl) 

How  to  construct  (hn  dingrnm  for  elonod  H(>condary  when  the  o|«'n 
«'<f»nd»ry  conclHlonH  are  giviii  h  now  clear,  for.  with  the  latter 
known,  (rionglv  Of ,A"  of  Fig.  On  <an  at  once  be  drawn.     If,  in 


addition,  the  phase  and  magnitude  of  the  secondaiy  current  is  given 
we  can  draw  in  Fig.  6b  FK  parallel  to  FiA"  and  of  such  length  that 
FK=(Hsh>p)Cs-  Tranoporting  there  upon  triangle  GFK  of  Fig.  6b 
to  Fig.  6a,  but  so  that  the  side  FK  is  parallel  with  the  direction  of 
cs,  we  obtain  at  once  OF,  the  vector  of  the  primary  cmTent,  which 
excites  the  flux  9^/  in  core  2  as  well  as  OA'.the  vector  of  the  e.xciting 
current  of  the  flux  9^  in  core  1.  Applying  again  the  theorem  of  the 
triangle.''  of  exciting  currents  and  corresponding  fluxes,  we  find  easily 
that  OF  leads  9^/  by  the  angle  (i  and  OA'  leads  9/  by  the  angle  a. 
Making,  thcrefoie,  /.FOE=^  and  /:  KOD=a,  we  obtain  the  phase 
of  9;/  and  of  f^,  and  since  OH='j;,  must  be  their  resultant,  their 
magnitudes  are  readily  determined. 

In  another  section  of  this  article  to  appear  in  a  later  issue,  jjractieal 
factors  of  split-phase  magnet  design  and  operation  will  be  di-'cussed. 


fflGH-TENSION  SUBMARINE  CABLE  BETWEEN 
DENMARK  AND  SWEDEN.* 


The  cable  which  has  been  laid  for  the  purpose  of  transmitting 
power  from  Sweden  to  Denmark  is  remarkable,  inasmuch  as  it  is  the 
longest  submarine  cable  of  its  kind,  having  regard  to  the  pressure  at 
which  the  transmission  takes  place.  The  power  is  received  by  the 
electricity  and  tramway  company  at  Hellerup,  near  Copenhagen, 
and  is  transmitted  by  the  South  Sweden  Power  Co.,  at  Malmo  ;  the 
generating  power  station  is  on  the  Lagan  river,  about  50  miles 
north-east  of  Helsingborg.  The  original  proposal  to  take  power  in 
this  form  from  Sweden  met  with  opposition  from  the  Danish  military 
authorities,  as  difficulties  might  quite  possibly  arise  in  tine  of  war, 
but  eventually  it  was  considered  that  the  advantages  outweighed 
the  disadvantages.  A  contract  was,  therefore,  made  early  in  1914 
for  laying  the  necessary  cable,  and  the  work  was  completed  before 
the  end  of  1915.  The  submarine  cable  is  about  5-4  km.  long,  and 
consists  of  nine  factory  lengths,  each  measuring  600  metres.  The 
cable  is  of  the  three-conductor  type,  insulated  with  impregnated 
2'aper.  Each  conductor  has  a  sectional  area  of  70  sq.  mm.  It  was 
tested  at  the  works  at  87,500  volts,  and  carries  current  at  35,00(1 
volts.  A  great  amomit  of  experience  has  been  had  with  regard  to 
gutta-percha  cables  for  submarine  work,  but  things  are  very  different 
with  high-pressure  cables.  The  jointing  of  kad-covered  paper- 
insulated  cables  at  sea  is  not  at  all  a  simple  matter,  and  all  sorts  of 
precautions  have  to  be  taken  both  with  regard  to  regulating  the 
movements  of  the  ship  and  its  laying  machinery,  and  also  with  regard 
to  the  exclusion  of  moisture  from  the  jomts.  The  greatest  depth  at 
which  a  joint  is  laid  is  38  metres.  After  the  cable  had  been  laid  it 
was  tested  for  half  an  hour  at  a  pressure  exceeding  the  working 
pressure  by  50  per  cent.  The  whole  transmission  line  is  made  uj)  as 
follows  :  The  first  portion  from  the  Lagan  river  is  overhead,  and 
carries  a  pressure  of  50,000  volts.  There  is  a  transformer  station  at 
Helsingborg,  where  a  conveis-on  to  25.000  Milts  takes  place.  From 
this  jioint  there  is  an  undergnmiul  eal)le.  about  4-S  km.  long,  to  a 
switch  house,  situated  near  Palsju,  nearly  north  of  Helsingborg.  At 
this'pomt  the  submarine  length  begins  :  it  reaches  land  in  Denmark 
at  Marienlyst,  whence  an  underground  cable.  1  -5  km.  long,  conveys 
the  power  to  a  sub-station  at  Elsinore.  About  200  metres  to  the 
north  of  the  submarine  high-tension  cable  there  is  laid  a  four-cored 
he.ivily  armoured  guttapercha  cable,  which  is  used  for  telephone 
purposes  ;  it  also  serves  to  protect  the  high-t.iision  cable  from  the 
anchors  of  shi)is  that  may  be  driven  out  of  their  course  by  stress  of 
weather.  On  the  touth  side  of  the  high  tension  cable  there  are 
three  telegraph  cables.  At  the  present  lUdinent  only  370  kw.  are 
being  transmitted  to  Denmark,  but  this  is  likely  to  be  mtich  increased 
in  the  future.  Taking  into  account  the  present  high  price  of  coal,  the 
conlraet  ought  to  he  very  useful  to  the  Danish  tramway  authorities. 


BOOKS  RECEIVED. 

[Copies  of  the  undermentioned  works  can  be  had  from  Thk  Elbctrician  Officss.  post 
free  (unless  otherwise  stated),  on  receipt  of  published  price,  adding  3d.  for  books  published 
under  it.  and  5  per  cent,  for  books  published  net.  Add  10  per  cent,  for  abroad  or  for 
forelen  books.] 

"  Depreciation  niul  WantiiiK  Awets  luul  IhcirTivatmcnt  in  Computing 
.\ruuiiil  I'rotiland  Lo!w."  By  1'.  D.  benki-,  (London:  Sir  Isaac  I'ilm.in 
>V  Soiih.  I.ld.)     Tp.  xxiv. -f2;t:i.      IOh.  Ilil.  net. 

••  AnnuliH  di'K  PoHfos,  Telcainphe.s  ( t  Telephones."  (Taris  :  A. 
Dnmiis.)      I'i>.  vii. -|-2(H1.      12  fr. 

■  llinh  .Speed  Inteninl  (;i)n>lin.><tii.n  FnKines."  By  Arthur  \V.  .fudge, 
A.K.f'.Sc.     (London:    Whillaker  ,V  Cn.)      IV-  ix.  h^t™!.      15^.  net 

••  Annuiiire  I'liur  I'Aiui  l!ll"."  (I'liriH  :  Cuutliier-Villais  el  Cic. 
l'|).  vlii.-l  700.     2  fr.  net.  

•  AbMtract  of  an  article  in  the  "  muktrotcoluiiaohe  Zoitsohrift,"  Heft 
1,'t.  I II  1(1. 
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LEGAL  INTELLIGENCE. 


Alien  Enemy   Patent. 

Application  was  recently  n'a(l(  Ijyth''  United  Flc^xible  Metallic Tubinj; 
Co.  for  a  licence  to  use  a  Gerni.a-i-omied  patent  (No.  3,822  of  1909)  for  a 
form  of  nietal  tubing  which  can  be  used  for  covering  electric  cables,  the 
characterisitic  of  which  is  that  a  metal  band  is  wound  in  the  form  of  a 
scrow  thread  and  has  its  edges  welded,  tlie  joints  Ix'ing  welded  together 
bv  electric  or  autogenous  welding.  The  welding  of  the  joints  of  the  tube 
could  bo  done  through  the  winding  of  the  tube  on  the  ordinary  tube- 
winding  machine  in  which  case  the  winding  spindle  would  form  one 
electrode  and  one  of  the  winding  rollers  of  the  winding-head  the  other 
electrode.  The  longitudinal  section  of  the  wall  of  the  tube,  when  con- 
structed, had  the  configuration  of  a  waved  line,  and  the  tube  readily 
bent  by  reason  of  the  corrugation. 

Mr.  Imk.w,  chartered  patent  agent,  said  applicants  already  made  a 
flexible  tube,  which  was  used  for  cables  of  an  Entirely  different  construc- 
tion. That  was  in  the  f  onn  of  rings  or  in  section  interlocking  strips,  each 
coiled  upon  itself.  Where  there  was  much  vibration  there  was  a  dis- 
advantage in  the  continuous  sliding  of  the  parts,  and  the  wear  and  tear 
involved.  That  was  avoided  in  the  patent,  which,  however,  was  less 
flexible  than  their  own.  The  form  of  tubing  covered  by  the  German 
patent  was  not  t)eing  manufactured  in  this  country  at  present. 

Mr.  Wm.  Berryman.  works  manager,  stated  that  the  applicant  firm 
made  4,000,000  ft.  (or  700  miles)  of  tubing  last  year,  in  size  s  ranging  from 
Jin.  to  loin,  in  diameter.  They  were  supplying  lai^e  quantities  to  the 
naval  and  military  authorities.  The  patented  tubing,  because  of  its 
space,  was  more  suitable  for  heating  and  cooling,  and  avoided  the  dis- 
advantage of  applicants'  asbestos  packing  where  there  was  wet  steam  or 
vibration.     The  flexibility  of  the  tube  arose  from  the  spring  of  the  metal. 

The  CoNTROT.LER  said  he  would  recommend  that  a  licence  be  granted 
at  a  royalty  of  5  per  cent. 


Liability  for  Lost  Tramcar  Luggage. 

At  Newcaitle-on-T.vne  last  week  Judge  Greenwell  gave  a  reserved 
judgment  in  a  claim  by  a  passenger  (Elsie  Hcwitson)  against  Newcastle 
Coiporation  for  tO,  the  value  of  a  suit  case  and  its  contents. 

The  facts  were  given  in  our  issue  of  Jan.  26  (p,  .532).  In  giving  his 
judgment,  his  Honour  pointed  out  that  the  statute  roc|uired  free  carriage 
of  passengers"  luggage  up  to  28  lb.,  and  if  it  was  less  (as  in  the  present 
case)  the  Corporation  became  common  carriers  when  they  accepted  a 
penny  for  its  conveyance.  They  attempted  to  limit  the  liability  by  a 
t'cket  wh'ch  had  a  elause  on  't  m  type  so  small  that  it  was  impossible 
to  read  except  liy  jm.,  I,  v,  in  a  strong  light.  He  had  seen  no  notice  iit 
the  cars  disclaiini'i  j  i.-Hni-iliility.  After  referring  to  the  Corporation 
Acts  and  by-law.-.  Ii'  .-aul  no  authority  had  been  given  for  the  penny 
charge.  In  one  judgment  it  was  said  the  ticket  was  no  more  than  a 
receipt.  He  found  that  the  Conioration  were  common  carriers,  who  had 
failed  to  contract  out  of  th»ir  liabilit v.  and  he  gave  judgment  for  plaintiff 
for  £9. 


Workmen's  Compensation. 

At  Lambeth  (London)  County  Court  recently.  Judge  Parry  had  again 
before  him  the  case  of  Thomas  Woolley,  electrician,  who  was  being  paid 
compensation,  the  respondents  being  Watson,  Marsh  &  Co.  The  case 
came  before  the  judge  in  December,  when,  acting  on  the  report  of  the 
Medical  Referee,  he  directed  that  15s.  a  week  should  be  paid  to  applicant 
until  the  date  of  the  present  hearing,  and  that  he  should  in  the  meantime 
make  every  endeavour  to  get  back  to  work.  It  was  reported  that 
applicant  was  engaged  in  packing  china,  being  paid  5s.  a  day,  or  30s.  a 
week.  He  stayed  four  days  in  January,  but  his  leg  became  so  painful 
that  he  had  to  stop  work,  and  had  done  none  since.  He  had  seen  his 
panel  doctor,  who  said  he  was  unable  to  do  any  work  at  present. 

Judge  P.vRRY,  after  ascertaining  that  applicant  was  56  years  of  age, 
said  the  Medical  Referee  had  stated  there  were  still  some  effects  of  the 
injury,  and  that  th=re  was  a  certain  amount  of  incapacity.  Whilst 
litigation  was  hanging  about  he  did  not  think  that  the  man  would  try  to 
overcome  his  difficulty,  and  suggested  a  settlement.  After  a  short 
conference  the  pirties  came  to  terms,  applicant  being  paid  15s.  a  week 
to  date  and  £26  in  fuU  settlement  of  his  claim.  .Judgment  was  then 
entered  for  applicant  for  £26  with  costs,  but  the  doctor's  fee  for  atten- 
dance that  day  was  disallowed. 


Blimdell  V.  Comins. — Last  week  the  Court  of  Appeal  dismi.sscd  the 
appeal  of  Mr.  ( '.  .J.  Weld  Blundell  from  a  verdict  and  judgment  against 
him  in  a  libel  aetioii  lirought  by  Mr.  Comins,  C.A.  £500  damages  had 
been  awarded  to  Mr.  Comins  in  respect  of  a  letter  written  by  apjiellant^ 
and  which  had  also  formed  the  subject  matter  of  an  action  by  Capt. 
Lowe,  a  former  manager  of  the  company.  The  grounds  of  the  appeal 
were  that  the  damages  were  excessive,  and  that  there  was  misdirection 
on  the  part  of  the  judge.  The  appeal  was  dismissed  without  calling  upoa 
respondent. 


J.  .Beatty  v.  Salford  Corporation. 

At  Manchester  Assizes  last  week  pliiutitf  sought  to  recover  damages 
from  Silford  Corporation  for  injuries  sustained  through  being  knocked 
down  Ijy  a  tramcar.  On  the  night  of  Aug.  4  'ast  p  aintiff  was  riding  on  a 
bicycle  in  Trafiord-road,  Salford,  when,  as  he  came  out  from  behind  a 
stationary  tramcar,  he  was  knocked  down  by  a  car  coming  in  the  opposite 
direction,  the  driver  of  which,  it  was  alleged,  neglected  to  sound  his  gong. 
His  'eg  was  fractured,  and  he  had  been  unable  to  work  since. 

The  driver  of  the  car  and  other  witnesses  for  the  defence  said  the  gong 
wa,B  sounded,  and  thit  pl\intiff  came  so  suddenly  from  behind  the  car 
that  he  ran  into  it. 

The  jury  found  for  pUintiff,  and  assessed  the  damages  at  £200.  Judg- 
ment wa,8ent?red  for  this  amount,  but  a  stay  of  e  xecution  was  granted. 


Tehphone  Charges. 

.  At  the  (!ity  of  London  Court  last  week  (before  .Sir  John  Paget,  K.C.) 
the  Po.stmaster-tieneral  sued  Messrs.  Harry  South  &  Lan(be  for  £3,  being 
balance  of  ti^lephone  charges.  Defendajits  raised  a  counterclaim  for 
loss  suffered  through  the  telephone  being  cut  off,  but  the  Postmaster- 
(Joneral  pleaded  that  no  one  had  any  right  to  clain\  damages  against  the 
Crown  except  through  the  old  form  of  a  petition  of  right.  Judgm.ent 
was  entered  for  plaintiff,  with  costs. 


.Boy  Tramcar  Drivers. 

At  the  (hrlisle  t!ouaty  Court  recsntly  two  claims  were  made  by 
cattle  d  ^alers  for  damage  for  injuries  to  cattle  by  a  tramcar,  and  a  total 
sum  of  eoii  v,a,i  award -d.  The  accident  occurre<l  on  a  dark  night.  It 
wai  stated  th'it  the  drivi'r  of  the  car  was  aged  Ki,  and  the  manager  of 
th'  oonnany  admitted  that  the  lad  had  only  had  one  week's  training. 
Th"  maximum  speed  of  12  miles  an  hour  had'nol  been  reduc.'d  since  the 
lighting  restrictions  came  into  force. 


EDUCATIONAL. 


University  of  Cambridge. — A  (irace  has  passed  the  Senate  approv- 
ing of  the  granting  of  the  new  research  degrees  of  "  Master  of  Letters  " 

and  "  Master  of  Science." 

The  intention  is  to  encourage  students  to  remain  in  residence  for  one 
or  two  years  after  th-y  have  completed  their  work  for  the  Tripos  and 
engage  in  research  under  comnetent  direction.  Though  the  new 
degrees  are  mainly  intended  for  Cambridge  graduates  they  will  l)e  open 
to  properly  graduated  students  from  other  imi  versities. 

University  of  Birmingham. — At  the  recent  annual  meeting  the 
reports  of  the  Council  and  of  the  Principal  (Sir  Oliver  Lodge)  were 
presented. 

In  1915-16  there  were  370  matriculated  and  319  unmatriculated 
students,  a  total  of  689,  compared  with  786  in  1914-15,  and  1,032  in 
1913-14.  There  was  an  increase  in  the  number  of  women  .students,  and 
in  the  medical  faculty  women  are  40  per  cent,  of  the  total. 

Prof.  Frankland  put  forward  certain  specific  reforms  in  the  teaching 
of  science  bj-  universities  in  order  to  replace  the  amateur  by  the  pro- 
fessional aspect  of  science  study.  With  regard  to  the  length  of  the 
curriculum,  he  suggested  that  no  science  degi'ee  should  be  conferred  un- 
less the  candidate  has  had  a  minimum  of  four  years'  stud3',  reckoned 
from  matriculation,  at  one  or  more  of  the  recognised  universities  or 
equivalent  institutions.  This  minimum  period  of  four  years  should  be 
exacted  for  the  lowest  degree  (B.Sc. ),  and  even  this  should  not  be  con- 
ferred without  the  performance  by  the  candidate  of  some  relatively 
simple  research  work.  A  higher  degree  (M.Sc.)  should  be  conferred  for  a 
fifth  year  devoted  to  original  investigation  at  a  university  on  presenta- 
tion of  a  thesis  embodying  the  results  of  this  research,  and  approved  by 
the  examiners.  The  highest  degree  (B.Sc.)  should  be  awarded  only  for 
published  research  work  approved  by  the  examiners  on  the  same  lines  as 
heretofore.  Every  facility  should  be  provided  to  enable  undergraduates 
and  graduates  to  pass  fnim  one  university  to  another.  The  funds  avail- 
able for  scholarships  should  be  distrilnitcd  on  an  eleemosynary  basis, 
and  not  for  conferring  distinction  on  exceptionally  brilliant  students. 
The  universities  must  insist  on  a  higher  standard  of  school  attainments, 
more  especially  in  mathematics.  English  and  foreign  languages  (French 
and  German  at  least.)  The  time  spent  on  examinations  should  be  very 
greatly  reduced.  It  is  (according  to  Pro'.  Ei-ankland)  altogether  sub- 
versive of  the  true  spirit  of  university  life  that  undergraduates  should  be 
shepherded  and  driven  to  their  work  like  schoolboys.  Once  let  it  be 
clearly  understood  that  a  high  standard  of  attainment  will  be  rigor- 
ously exacted  for  the  degiee,  and  there  will  soon  be  an  end  of  the  slack- 
ness" and  shirking  which  these  ever-recurring  examinations  are  intendcol 
to  prevent.  Physical  training  and  the  civilising  influence  of  military 
discipline  must  form  an  integral  part  of  the  university  eunnculum. 

Manchester  School  of  Technology.— At  the  meeting  of  th "  Man- 
hester  K<lneati(iii  Coiumitleeoii  Monday lastf  he  Technological  School 
Comniitlce  rccomnunuled  that  the  salary  of  Prof.  Miles  ^\■alker  be 
increased  from  £600  a  year  to  £1,200,  bv  three  equal  instalments  of 
£200  on  April  1,  1917,  1918  and  1919.     "  '*■ 

After  a  short  discussion  the  recommendation  was  approved,  with  two 
dissentients.  It  was  said  that  Prof.  Walker  was  one  of  the  most  dis- 
tinguished professors  of  electrical  engineering  in  the  country  and  that  it 
great  engineering  firm  had  offered  him  a  salary  of  £1,800.  Principal 
SlaxwoU  CJarnctt,  replying  to  a  question  as  to  the  number  of  students  at 
the  School  of  Technology  and  the  cost  of  administration,  said  the  numbor 
was  certainly  less  than  it  was  a  year  ago,  but  that  was  what  one  would 
have  expected.     One  mu-t  remember,  however,  that  the  school's  grants 
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from  tlie  Government  dui'ing  the  last  four  years  had  increased  by  £4,000 
a  year.  As  to  research  work,  the  amount  going  on  now  was  very  much 
greater  than  it  was  this  time  last  year,  and,  it  allowed,  he  could  give 
information  concerning  such  work  and  of  the  extreme  value  put  upon 
it  by  the  Government  that  would  astonish  the  Committee. 

Universiiy  of  ShefBeld. — Frof.  W.  Ripper  succeeds  Dr.  H.  A.  L. 
Fisher  as  Vice-Chancellor. 

University  College  of  North  Wales. — At  a  meeting  of  the  Cieneral 
Committee  for  Xorth  \\'ales  and  the  Welsh  Communities  of  London 
last  week  it  was  decic'ed  to  make  the  erection  of  new  science  build- 
ings at  this  college  the  Xorth  Wales  memorial  to  men  fallen  in  the  war. 
The  nucleus  of  the  fimd  is  a  gift  of  £20.000  fromJIr.  Thomas,  supple- 
mented by  another  of  £.5,000  from  Col.  David  Davies.  It  was  urged  that 
by  the  development  of  science  the  whole  coimtrj'  and  future  generations 
would  benefit.  Lord  Kenyon  was  appointed  chairman,  and  it  was 
stated  that  the  Kin"  and  the  Prime  >Iinister  approved  of  the  proposn). 
The  scheme  will  cost  £150,000. 

University  College  of  S.  Wales.— Sir  Wm.  Tafem  has  given  £25,000 
for  equipping  a  chemical  laboratory  at  this  college. 


idevices  with  incandescent  cathodes.   (22/7/15.) 


PATENT   RECORD. 


SPECIFICATIOXS   PUBLISHED. 

The  toliou/inf,  abstract  from  some  of  the  speciffcaiions  recently  uublisked  have  been 
specially  compiled  by  Messrs.  Mewburn,  Elli'!  &  Pryor,  Chartered  Patent  Agents. 
70  and  72,  Chancery-lane.  London,  W.C. 

Whenever  the  date  applied  for  differs' from  the  dale  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 
1915  Specifications. 
5,319  Blathy.      Processof  111  aojiratus  for   testing  electricity  meters. 
10,722  NoBBS&NoBBS.    Electrical  heating  apparatus.  •  (21/1/16.) 
!7,S8I  Western    Electric    Co.    Automatic    telephone    call    distributing    svstfn-is. 
(19,12,14.) 

1916  Specifications. 
70  Hamilton'.    J.E.     Electric  controller,  particularly  for   use  in   connection   with 
electrically-propelled  vehicles. .  (3/1/16.)     102,931. 
471  Marconi's  Wireless  Telegrpah  Co.  &  Franklin,  C.S.     Electrical  condensers, 
(11/1/16.)    102,997. 
The  condenser  is  formed  of  a  series  of  overlapping  coaxial  cones  of  conducting 
material  each  of  v.'hich  has  its  bottom  edge  turned  oiit  and  rounded  off  into  a  flange 
and  has  its  apex  rounded  and  preferably  closed  or  nearly  closed. 
477  CODD,  M.  A.    Ignition  devices  for  internal  combustion  engines.  (11/1/16.)   102.998 
487  ScHwiDT,  W.      Magnet  systems  for  magneto-electric  machines  for  ignition  purpoics 
in   internal  combustion  engines.    (11/1/16.    Convention  date  not  granted.) 
100,018.  -  >     /  < 

519  Pearson,  G.    Secondary  batteries.    <12/1/J6.)     102,999. 
541  Mason,  C.  T.     Ignition  dynamos.    (25/1/15.)    100,031. 

579  Mould,  J.    Starting  or  synchronous  dynamo-electric  machinery  and  means  there- 
for.   (13/1/16.)    101.809. 
531  W.'?ioHT,  E.  B.      Electrical  apparatus  for  producing  hot  and  cold  currents  of  air 

tor  drying  hair  and  for  other  purposes.    (13,1/16.1     103,153. 
599  Elwell.  C.  F.,&Close.  C.  J.    Radio-receiving  circuits.    (13/1/16.)    103,004. 
The  circuit  is  provided  with  two  electromagnetically-coupled  coils  interposed 
rii'.'j-tively  between  the  receiver  and  the  antenna  and  between  the  receiver  and 
':-^rt?..    The  secoidary  or  earth  coil  and  the  coupling  between  the  two  eliminator 
c^.ls  .-nay  both  be  variable  for  tuning  purposes.    The  aerial  may  also  be  connected 
10  earth  through  an  inductance  coil  to  a  variable  point  of  which  the  receiver  is  con- 
ne:ted,  so  that  atmospherics  are  trapped  both  at  the  inductance  coil  and  at  the 
coupled  coils. 
721  Bachelet  Shottle  i  Loom  Co.  &  Routledoe,  W.      Electro-magnetic  shuttle- 

thro-«ing  gear  for  weaving  looms.    (I7/1/I6.)    103,157. 
802  B.T.-H.  Co.    Electric  switches.    (18/1/16.)    103,167. 

876  Relay  Automatic  Telephone  Co.  U  Bvorave,  L.  C.      Telephone  systems. 
(19,1/16.)     103.173. 
1,417  Western   Electric  Co.      (Western    Electric  Co.)    Cores    for    Pupin    loading 

colls,  electro-maencts.  and  the  like.    (29/1/16.)     103,188. 
1.976  H'jlbert,A.W.    Electricdiaphragm  hornsforautomobilesand  thellke.  (25/7/16.) 

103  0IO 
2,0W  P.^- ■"  1      >■    '"•'■^DEAU,    E.      Radio-telegraphy.    (Il/2/'5,    addition  to 

the  provision  of  means  whereby  the  properties  of  circuits 
c  employed  in  order  to  obtain  easily  an  auxiliary  voltaie 

-     '    •■   ■'    .  •     ir  >-ifninaUo(themainsparkgap 

2.2.'^  li,*;c..  k.  :;,     Eluctiic  batteries.    (I5,'2/16.)     103,020. 

2'i\b  Svke;  ItiTERLOCKiMo  SiciiAL  Co.,  W.R.,  &  Tarramt,  R.W.     Railway  signalling. 

•g«        I26/2;16,)     103.026. 

?..\^A  Walkkit,  W.  L.     Battery  cellj.    (17/3/IS.)    100,176. 

3,286  ^'/.u,  H.  C,  &  Edwarl.5,  E.      Electric  cable  drums,  reels  or  the  like.    (4/3/16 

tt  I03,20(.. 

■t'.WRT-HC-     'CEC'?)     Electric  discharge  apparatus.    (28/3/16.)     103,046. 

'"     '■'    "     •      ■    '-      I -charge  device  In  which  a  portion  of  the  discharge  path 

■  i>ound  which  has  a  low  electrical  resistance  but  v.hich  is 

verici  Into  a  compound  of  high  electrical  resistance  by 


nations,  com- 
ing of  a  sealed 
ti.illy  non-con- 
1  an  anode,  and  , 


fc  K«c5TiHo,  C.  B.      Portable  military 'telophonw.    (13/4/16.) 

'    '  '■  '   ••     1      --Mvet.    (25/4/16.)    103,235, 

■"•.  It  OitLiNO,  A.      Telegraph  trani- 

•  (    103,062, 

' i7hlll\h.)     103,065, 

"    .1.     Rilay  selectors,  especially 
tnlophonenyelenif,  (11/12/15.) 


(or  wlrtltu  telephone  tyilenii. 


10.122  FosHST.  L.  LE.     Electri< 
100,96^. 

Relates  to  an  e!ectric  vacuum  device  for  generating  electrical  oscillations,  ccm- 
prising  an  evacuated  metallic  vessel,  forming  the  wingelectrode  of  said  device,  and  an 
outer  vessel  surrounding  said  evacuated  vessel,  and  in  electrical  connection  with 
sime.  the  grid  and  filament  electrodes  being  located  in  said  evacuated  vessel,  and 
extending  out  of  both  of  said  vessels,  and  means  enclosed  by  said  outer  vessel  for 
maintainingsaid  inner  vessel  airtight. 
10,611  Western     Electric    Co.     Automatic    telephone    call    distributing    systems. 

(19, 12/14.  divided  application  on  17,581/15.)     101,033. 
10,745  Jones.     Anodes  forelectroplating.     (29/7/16.)     (Addition  to  17.328/15).  102,897 
11,327  British  Westinghouse  Electric  &  Mfg.  Co.     (Westinghouse  Electric  &  Mfg. 
Co.)     Alternating-current  dynamo-electric  machines  of  the  compensaled  com- 
mutator type.     (10,8/16.)     103,265. 
Automatic  means  are  provided  in  the  control  circuit  of  a  motor  whereby  under 
extremely  light  loads,  the  excitation  of  the  cross  field  winding  is  greatly  reduced, 
irrespective  of  the  specific  connections  of  the  control  system  at  that  time,  and  the 
cross-field  winding  may  even  be  entirely  eliminated  from  the  circuit  when  the  load 
current  falls  below  a  certain  value. 
11,691  See.  DE  Paris  ETDU. Rhone.     Magneto igniticn  systems.     (6/12/15.)     102,606. 
11.736  King,  W.    (Chkliar.  1..  &  Theodor,  B.)    Construction  of  pocket  or  portable 

electriclamp.     (188,16.1     103.268. 
13.631  Sa.NGSTE'?.     Attachment  of  magnetos  to  the  power  up.its  ofmotor  Cycles.  (22/3/16. ) 

(Divided  applicanon  on  4,217,16.)     102.913. 
13,727  P.\TE,  G,.  &  Wood,  A.  R.     Electric  heating  and  cooking  apparatus.     (27/9/16) 
103,279. 


APPLICATIONS  FOR  PATENTS, 

Note. — The  undermentioned  Applications  {except  those  marked  t)  are  not  open  to 
public  inspection  until  after  acceptance  of  Complete  Specifications.  Those  marked  *  are 
open  to  inspection  1 2  months  after  the  date  attached  to  them,  if  they  have  not  been  published 
previously  in  the  ordinary  course.  Names  ivithin  parentheses  are  those  of  communicators 
of  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  oljixed. 

January  8,  1917. 
329  Cambridge  &  Macgregor.    Controlling  speed  of  internal  combustion  engines  by 

electric  ignition. 
331  Cannart  d'Hamale.    Adjustable  resistances  and  inductances. 

362  B.T.-H.Cc.     (G.E.Co.)     Electric  heating  devices. 

363  Devers.     Electric  arc  devices.     (26  3,16  .  U.S.) 

368  Armstrong,  Whitworth  &  Co.  &  Cheetham.    Apparatus  for  electric  lighting. 

January  9,  1917. 
386  Molyneux.     Ignition  devices  for  engines. 
400  Garland.     Automatic  or  wireless  steering  control. 
414  Trier.     Electricstartingdevices  for  engines. 
426  Garde.     Electricswitches. 
436  CoDD.     Induction  coils  or  transformers. 

438  Bethenod  &  Girardeau.     High-frequency  alternators.    (10,  8/15,  France.) 
449  Bethenod  &  Girardeau.     Stators  of  electric  generators.    (10/8/15,  France.) 

January  10.  1917. 
468  Hurst  &  Pa TTON  &  Spiller.  Sparking  plugs. 
481   Jenkins.     Electric  heated  wearing  apparel. 

452  White.     Mechanical  circuit-breaker  for  electric  heated  water  apparatus. 
488  Roose  &  International  Electric  Co.    Telegraph  and  telephone  apparatus. 
502  B.T.-H.  Co.     (G.E.Co.)     Electric  controllers. 
528  Murray  &W0ODROW.     Electric  welding  machines.     (83'I6,U.S.) 

January  11,  1917. 
538  Crichton.     Electric  welding. 
.558  i<LLEiN5CHMlDT.    Telegraphic  printers. 
560  Engelke.'    Electriclampholders. 

565  PuGH.    Controller  for  electric  time  signals. 

566  B.T.-H.  Co.    (G.E.Co.)     Bearings  for  instruments. 

577  Graham.     Electric  apparatus  for  indicating  at  a  distance  numerical  data. 

578  Graham.     Electric  apparatus  for  transmitting  and  indicatingorders,  &c. 
584  Hubbard.    Clutch  mechanism  for  electric  cranes. 

January  12,  1917. 
b09  Clark  &  Longford.     Ignition  plugs. 
614  Spencer,     Electric  warehouse  crane. 
625  Western  Elec.  Co.    Signalling  device. 
634  Balzarini.    Obtaining  non-alternating  h.t.  currents  by  means  of  three-phate  or 

polyphase  E.M.F.  of  l.t.  v^ith  one  single  induction  coil. 
640  Igranic  Elec  Co.    (Cutler-Hammer  Mfg.  Co.)    Overload  circuit-breakers. 

January  13,  1917. 
686"  Berry.     Magnetic  material. 
691  Dover.    Telephone  receiver  casings. 

695  Balzarini.     Reversal  of  primary  current  and  periodic  communication  of  second- 
ary circuit  to  improve  working  of  induction  coil. 
January  15,  1917. 
713  King.     Electric  lamps  for  motor  vehicles. 
720  Carson.     Electric  illuminated  rudder  indicator. 
732  Ashcroft.    Galvanic  batteries. 

740  Relay  Automatic  Telephone  Co.  &  Johnson.    Automatic  telephone  systems, 
744  B.T.-H.  Co.    (G.E.Co.)    Valve  mechanism. 
749  British  Elec.  Transformer  Co.  &  Crosbie-Hill.    Phase  transformation  of 

electric  currents  and  transformers  therefor. 
752  Henderson.    Electricmagneticsignalling apparatus.    (13, 1,' 16,  U.S.) 

January  16,  1917. 
767  Hartley.     Elcctrlcilluminated  indicatorsfor  personalwear. 
773  McLouoHLiN.    Commutatorsand  collectingrings. 
788  Humphries.    Carbon  holders  for  arc  lamps. 

802  Bennett.    Cord-grips  for  lamp  wires.  , ,.  ,  ^ 

807  S-HOLEY.    (Soc.  Anon,  des  Phareset  Lan tomes  Tub.)    Lamps  for  searchlight?, 

&c. 
819  Fletcher  &  Joel.    Dynamo-electricmachines. 

January  17,  1917.  ,    ^   _.     . 

830  Lancashire  Dynamo  &  Motor  Co,    Apparatus  for  operating  feed  device  of 

reciprocating  tools,  &c, 
851  Western  Electric  Co.    Semi-automatic  telephone  systems. 
860  Henry.     Electric  batteries. 

January  18,  1917, 
892  Creville.     Electro-medical  apparatus. 
894  Hiohfield.    Winding!  of  motors  and  generators. 
910  Harris.     Electric  keyboard  transmltline  .apparatus,  &c, 

930  N/ESBR  &  Liliendahl-Pbtsrsbn.    Auxili.ary  apparatus  for  telephones, 

931  Austin  &  Taylor.     ElectilccoupUngs  and  cases  therefor. 
934  935  Cowpkr-Coles,     Electro-deposition  ol  copper. 

936  CowpBR-CoLEs.     Production  of  copper  tubes. 

937  CowpBR-CoLKS.    Recovery  of  copper  from  weak  copper  sulphate  solutions. 
943  CooKR,    Eleclrlcmotor  control, 

January  19,  1917, 
955  HoHH.    Electricswitches,  ,     ,  ,     ' 

974  BT,-H.Co.    (G.E.Co.)    Syalemsofcltctric  ship  propulsion, 

January  20.  1917. 
999  Elbctromotors    (Ltd,),    Obbnhai.oii    &    Lohobottom.     Dynamo-clecti.o 
machinery.  .  ,  ■■ 

1.016  Harlwood.     Miners' safety  lamps.  .,     ,      ,    1.1   .  1 .  .  .„ 

1.017  Henley's  TBLEOiiAPHWoRK!!  Co,  SiPovBY.    Suspender  for  elecWcCab.cs,  8tc, 
1,026  S-jH,    Telephone,  &C.,  receivers. 

January  22,  1917. 
1,046  Taylor.    Accumulators  for  miners' lamp-n. 
1,050  Harvby.    Receivers  lor  toloRraphy  and  telephony, 
1,060  Hbtmbrinoton.    Multiple  cryital  detector  (or  wireless  telegraphy. 
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I  COMMERCIALglNDUSTRIAL  SECTION. 


COMMERCIAL    TOPICS. 


The  War  Loan       '"""    ^ ''**■" «'"o''    "'    ' 'i^^'    Exchequer    (Mr.     A. 

ine  war  Loan,  j,^^^.^^  j_^^.j  announced  in  the  House  of  Com- 
mons on  Monday  that  the  new  War  Loan  had  been  a  much  greater 
success  than  the  Government  had  anticipated,  and  he  estimated  that 
the  amount  of  new  money  was  over  £700,000,000. 

PAnioiVL'  the  latest  subscribers  to  the  loan  \vi.iv  :  Harland  &  WoltT 
(ll.."<"l.000i.  Mend  Nickel  Co.  (£250,(ii:ii  i.  Mr.M~,  i  A.  \anilcT\ell  &  Co. 
(tlit.Si.Mll.  Aerators  (Ltd.)  (£30,000).  Staiituu  li,,ii  \  c.al  Co.  (£27.5,000). 
India  Rubber,  Gutta  Percha  &  Telcgraiili  Works  Co.  (f.'JO.OOO  new), 
Anglo-Argentine  Tramways  Co.  (£240,000  new).  Sterling  Telephone  & 
Electric  Co.  (£2.5,000).  Crittall  Mf,i>.  Co.  (£20,000).  Liverpool  Overheail 
Railway  Co.  (£!(t.l"l(l),  .\|,rs.-y  Town  c,,.  (£.5,000),  Brown,  Boveri  &  Co. 
(£4,000),  British  \Vr,t  m-li'ms.  r...  i  ij  iidiiO),  Monte  Video  Telephone  Co. 
(£.50,000).  Joseph  Tonicy  *  Son  it-' oiiu).  employes  of  the  General  Elec- 
tric Co.  and  allied  companies  (£2ij..l(10),  L.  Le  Persoune  &  Co.  (£18,000), 
Osram- Robertson  Lnmp  Works  employes  (£10,000),  Western  Union 
Telegraph  Co.  (£9,000),  Peel-Conner  Telephone  Worl;.s  employes  (£2,000). 


T    ri     Aftpr'  --n  intf rim  report  by  Lord  Balfoui's  Committee 

th    W  '     un  Commercial  and  Indu.stnal  Policy,  which  was 

tne  war.  issued  on   Tuesday  last,  makes   the   following 

recommendations  in  favour  of  Imperial  Prefersnce  : — 

1.  In  th;  light  of  cxpn-ience  gained  during  the  war,  we  consider  that 
special  steps  must  ),c  taken  to  stiiiiul:i!  c  tlir  |„-.  duction  of  focd-stufl's, 
|.aw  mati'rials  ai.il  inaniilactureil  aithli  \Mi!iiii  Ih-  Kmpiro  wherever 
the  expansion  of  pnduction  is  pnsMl,!  aiai  i  >  i.iaiiiiically  desirable  for 
jhe  safety  and  welfare  of  the  Empire  as  a  whole. 

2.  We  therefore  r.,>commend  that  H.M.  Government  should  now  de- 
clare their  adherence  to  the  principle  that  pieference  should  te  accorded 
to  the  products  and  manufactures  of  ths  British  Overseas  Dominions  in 
respect  of  any  Customs  Duties  now  and  hereafter  to  be  imposed  on 
Imports  into  the  United  Kingdom. 

3.  Further,  it  will  in  our  opinion  be  necessary  to  take  into  early  con- 
sideration, as  one  of  the  methods  of  aclrleving  the  above  objects,  the 

desirability  of  establishing  a  wider  range  of  Customs  duties  which  would 
be  remitted  or  reduced  on  the  products  and  manufactures  of  the  Empire 
and  which  would  form  tlie  basis  of  commercial  treaties  with  Allied  and 
neutral  Powers,     b  ||»  K 

t  In  a  letter  to  the  Pr.n  e  M'n'ster  the  Committee  state  that  (hey  have 
an-ived  at  the  above  conclusions  chiefly  on  the  ground  that,  although  to 
some  of  them  any  measures  which  might  actin  restraint  of  trade  were  in 
the  abstract  distasteful,  they  think  it  necessary  that,  for  the  sake  of  the 
unity  of  the  Empire,  a  serious  attempt  should  now  be  made  to  meet 
the- declared  wishes  of  the  Dominions  and  Colonies  for  the  development 
of  their  economic  relations  with  the  United  Kingdom,  and  tliat  anv 
abstract  opinions  members  may  hold  should  not,  under  the  ciicurastances 
and  with  the  experiences  gained  duriuL'  the  war,  stand  in  the  way  of  any 
measures  which  are  seen  to  )  i-  iiii|ii.ri,iii(.  having  regard  to  the  general 
interests  of  the  Empire,  in  icallm^  (he  resolutions  of  the  Colonial 
Conference  of  1902  the  Committee  say  that  whatever  controversies  may 
have  arisen  in  the  past,  tliey  think  that,  "  regard  being  had  in  particular 
to  the  sacrifices  made  and  the  services  rendered  by  our  fellow  subjects 
overseas  for  a  common  purpose  during  the  present  war,  the  time  has 
now  arrived  at  which  tliis  request  should  be  granted  to  the  fullest  extent 
which  is  now  or  may  hcraaftcr  become  practicable."  The  Committee 
desire  to  emphasise  the  fact  that  for  the  ]niipnsc  of  rec'overinw  trade; 
lost  during  tlie  war.  of  scicuring  new  markets  and  of  consolidating  the 
resources  of  the  British  ICmpire,  the  development  throughout  the  Empire 
of  a  system  of  mutual  tariff  preferences  was  a  subject  which  cannot  niv 
louger  be  negheted.  Measures  must  he  devised  to  safeguard  (he  in- 
terests of  the  consumer  and  the  rightful  demand  of  labour. 

The  roconimendaCons  aie  m.ade  uiianir.ously,  but  (here  are  M'parat<' 
memoranda  by  (Sir  F.  N.  .Smitliand  bv  Messrs.  R.  Hazletcui  and  ,John 
O'Neill. 


Excess  Profits  'I  h  ■  Ho.ird  of  Referees  liave  ineren-sccl  the 
Duly  Decision,  statutory  percentages  in  the  following  eases:-— 
To  1\  per  cent,  for  companies  and  8J  per  cent,  for  others  operating 

electric  tramways  in  Cape  Province  [H.  Africa),  on  the  application  of  the 

Cape  Electric  Tramways  (Ltd.). 

To  8  per  cent   and  i)  per  cent,  respectively  for  companies  and  others 

operating  motor  omuibu."es  in  Londcm.  on  the  ajiplieation  of  the  London 

(ininibus  Owners'  Federation. 


Census  of 
Aluminium. 


Thf  Minister  of  Munitions  has  made  an  order 
rcN|iMi'ii]M  iliai  all  |  eiM.ns  shall  in  the  first  seven 
cl  ■  \  >  ol  eai  h  iM(,iii  li  I  'ij  I  lining  in  March  send  iu 
to  the  Director  of  Materials.  A..M.2  ill).  Hotel  Victoria,  Norlhum- 
berlard-avenue,  London,  ,S.W.,  monthly  returns  of: — 

(a)  All  aluminium  held  by  them  in  stock  or  otherwise  under  their 
control  on  the  la.st  day  of  the  preceding  month. 

(6)  All  aUuninium  purchased  or  sold  by  them  for  future  delivery  and 
not  yet  delivered  on  such  last  day,  together  with  the  names  of  the  sellers 
to  or  purchasers  from  them. 

((■)  All  aluminium  delivered  to  them  during  the  preceding  month. 

('/)  All  aluminium  scrap  or  swarf  produced  by  them  and/or  issued  from 
tlicir  works  during  the  preceding  month. 

(c)  All  contraets  or  orders  existing  on  the  last  day  of  or  entered  into 
during  the  preceding  month  requiring  for  their  execution  the  use  of 
aluminium,  specifying  the  purposes  thereof. 

No  return,  however,  is  required  from  any  person  whose  total  stock  of 
aluminium  in  hand  and  on  order  for  future  delivery  to  him  has  not  at 
anj'  time  during  the  preceding  month  exceeded  66  lb. 

Failure  to  comply  with  the  order  oi  false  declaration  will  be  an  offence 
against  the  Defence  of  the  Realm  Regulations,  and  be  liable  to  penalties 
of  fine  and  imprisonment.  Under  the  order  made  by  the  Minister  of 
Munitions  on  Dec.  2,  191G,  all  dealing  or  negotiation  for  dealing  in 
aluminium  without  a  permit  is  illegal. 

Emplovers  and      ^'^  ^^"^  ''"""'^'^  ''^P^''*  °^  *''^  Employers'  Parlie.- 

After-war  mentary  Council  it  is  siated  that  when  the  time 

Problems  comes  for  taking  stcck  of  the  nation's  industrial 

resources,  in  view  of  the  univer.sal  competition 

which  will  rule  the  markets  of  the  world,  it  will  be  found  that  any 

return,  even  on  a  sn  a"l  scale,  to  the  conditions  which  governed 

national  production  in  the  period  before  the  war  would  be  disastrous 

and  possibly  f-ital  to  British  interests  both  at  home  and  abroad. 

The  Council  note  evidence  of  the  growing  feeling  of  distrust  in  the  old 
methods  of  labour  unionism.  The  fact  of  those  methods  having  to  be 
abandoned  to  meet  national  necessities  has  impressed  itself  stiongly  even 
on  the  minds  of  those  who  formerly  excused  then  as  promotimg  the 
interests  of  labour. 

The  demand  that  after  the  war  labour  shall  take  a  larger  share  of  the 
profits  of  industiy,  a  demand  that  has  been  endorsed  by  several  members 
of  the  Government,  and  with  which  sympathy  has  been  expressed  i.i 
many  influential  cpiarters.  is.  in  the  opinion  of  the  Council,  one  to  which 
no  reasonable  ex.i  ]i'i'a\  can  be  taken,  provided  that  labour,  earnestly 
and  whole-heart  ill\.  |'  i  forms  its  part  in  the  general  scheme  of  pro- 
duction, and  thus  establishes  a  good  title  to  the  claim  for  greater  re- 
muneration. A  high  standard  of  production  can  be  maintained  only  if 
the  energies  of  capital  and  labour  alike  are  exerted  to  their  utmost 
capacity. 

*  *  »  * 

USA    Flpetrreal    ^*  '*^  rep'orted  that  the  value  of  the  total  sales  of 
.„■  ■    ■     .  the  three  leading  electrical  manufacturers  in  the 

Manufacturers,     tt  c,  »    (.i     /  •         i  t^i    ^  •     n-    ^       i^i    .  • 
U.S.A.  (the  General  Electric,  Western  Electru- 

and  W^stinghouse  companies)  during  the  past  year  was  over 
$505,000,000  (an  increase  of  62.3  per  cent.),  and  that  the  value  of 
unfilled  orders  is  over  $105,000,000  (an  increase  of  over  144  per 
cent. 

The  sales  of  the  General  Electric  Co  were  S120.000.000,  compared  with 
S8.5,500.000.  and  §107,000,000  in  1013.  The  figures  of  the  Western 
Electrie  Co.  were  §105,000,000,  863,800,000  and  S77,,500,000  respec- 
tively :  while  the  Westinghou.se  Co.'s  sales  were  8SC,0CO.(-10O.  .S3S.(100.C0(i 
and  ,15'13,700,000.  The  figures  rejiresent  only  the  regular  products  of  the 
companies,  and  do  not  include  orders  for  m.unitions,  but  it  is  cstim.  ted 
that  the  average  increase  of  pricps  over  the  previous  vear  was  1.5  per  cent. 

*  *         *         * 

American  Copper  ^^^'^  ^^'"*"'  ^^'^^'''^  Ceological  Survey  Depart- 
Produetion  in  1916.  1"^"/  ;»'"'"'""•«  /!';>*  the  production  of  copper 
m  IOKj  surpassed  all  previous  records. 
I(  is  es(im.a(rd  that,  .at  an  av(  rage  iiricc  of  about  27  cents  a  pound,  the 
value  of  the  liiKi  output  is  ,§.520,(100.(10(1,  compawd  with  8242.il(H).(l(Ml  in 
Mil. 5.  .\cconliiig  lo  statistics  and  estimates,'  the  output  of  blist(  r  and 
Lake  cop]',er  from  dom.cstic  oi^s  was  1,928,000,000  lb.  in  191(>.  against 
1.388.000,000  11).  iu  I9L5.  The  output  of  I'cfinod  copper  (elcctrol'tie. 
Lake,  casting  and  jiig)  from,  primarv  sources,  domestic  aucl  fon  ii,'i\,  for 
1916  is  estimated  at  2,311,000.(100  lb.  against  1,634,000,000  lb.  iu  191.5, 
and  the  production  of  eopia'r  from  the  mines  of  th<>  United  .States  for 
1 91(5  was  moiv  than  double  that  of  10  years  ago  and  n\on>  Ihan  four  times 
that  of  20  years  ago.  The  profit  resulting  from  the  dome-stic  produeticin 
was  far  gi'eater  in  1910  than  in  an,y  pi'Cvious  year,  and  probably  exceedeel 
8'1(I0,000,000.  The  cxpeu'ts  of  pigs,  ingots",  bai-s,  plates,  sheets,  rods, 
wiiv,  &e..  for  the'  first  ten  monlhs  of  1916  amcmi'teel  to  6, 5"), 4 7 2,000 lb,. 


644 


THE  ELECTRICIAN,  FEBRUARY  23,  1917. 


compaicd  -n-ith  529,280,000  lb.  for  the  first  ttn  months  of  lOlo.  It  i- 
estimated  that  the  supjilv  available  for  domestic  consumption  is  mati  ■ 
riaUv  greater  than  the  1,043,000,000  lb.  of  1915,  no  account  Ix-ijig  taken 
of  stocks  held  at  the  clo.-e  of  the  year. 

The  average  price  of  copper  for  1916  showed  a  marked  increase  over 
that  of  1915.  being  slightly  above  27  cents  a  pound,  against  17-4  cents  in 
1915.  JIuch  of  the  copper  was  sold  several  weeks  or  months  in  advance 
of  deliveiy,  and  it  is  probable  that  the  actual  average  price  differed 
somewhat  from  th'  average  of  the  daily  quotations  for  immediate  delivcn". 

VI    t  ■    R  ncr  c     ^*  '*  estipiated  that  the  value  of  the  electric 

■    th    IT  5  a"         range  business  in  the  United  States  of  America 

in  ine  U.b.A.  j^  jgjg  pmoj^ted  to  82,300,000  at  list  pr.V cs. 

and  it  is  calculated  that  during  the  current  year  this  figure  will  Ve 

increased  to  §1,760,000.     The  list  prices  were  advanced  on  Feb.  1 

uw  ing  to  the  high  price  of  raw  materials,  &c. 


Development  of 
the  Empire's 
Resou!C3s. 


A  movement  has  been  inaugurated  for  the  pur- 
jiose  of  promoting  the  development  by  the  State 
of  the  Empire's  resources  in  order  to  assist  in  the 
payment  of  the  war  debt. 
The  Empire  Resources  Development  Committee  Ins  been  formed  in 
order  to  jiush  the  movement.  Among  the  members  arc  :  Earl  (ire^■. 
Lord.s  Selborae,  Desborough,  Dunraven,  Islington  and  Plymoutli.  Sir 
Starr  Jameson  (chainuan).  Sir  L.  Worthingtbn  Evans,  Mr.  Bigland.  Sir 
Wm.  Bull.  Mr.  Page  Croft,  Mr.  Oust,  iNIr.  Jloreton  Frewcn,  Mr.  Eudyard 
KJl)ling.  Jlr.  Wilson  Fox,  Mr.  Hodge,  Mr.  Almeric  Paget,  &c. 


Metals  and 
Empire. 


Tp  a  recent  lecture  at  the  London  Sehooi  .f 
Economics,  llr.  O.  Beale, chairman  of  the  Loi  d  u 
(  Inmber  of  Commerce,  said  that  if  this  count  y 
had  gone  on  in  the  path  it  was  pursuing  before  the  war  for  an(ytiicr 
decade  it  would  have  lost  its  place  in  the  world. 

Mr.  Beale  said  he  had  continually  warned  the  Australian  Acbuini'-tra. 
tio.i  that  th^  lead  which  was  being  allowed  to  be  exported  to  Gerniaiiv 
would  be  returned  to  Australia's  sons  in  the  shape  of  bullets,  but  Ivs 
warning-;  were  unheeded  The  war  had  taught  Australia  and,  indfi  d, 
the  British  Empire,  that  Germany  must  never  again  be  allowed  to  don'i- 
nate  their  markets. 


IMPORTS  AND  EXPORTS  OF  ELECTE.ICAL 
MANUFACTURES. 
From  Feb.  lo,  1917,  lo  I'eb.  lii,  1917. 
IMPORTS. 

LoHDOl'.— U.S.A.:    Elec.  carbons.  £102 :   dec.  machinery,  £5.267;   wire  and  cable 
£715;     unenumerated.    £10.533.    Japan.-     Unenumeraled.    £2.481.    Frar.ce:     Ex- 
cartons,  £100;    unenumerated,  £263.    Switzerland:    Unenumerated,  £41.    Hcliur.d 
Unenumerated,  £44.    Denmark:  E'.ec.  machinery.  £115.    Spain:  Elec.  carbons.  £355 
EX  PORTS. 

To  ^.\JS■TR^.lhZi^.— Auckland:  Unenumerated.  £77.  Melbourne:  Elec.  m.-^chim-ry 
£551;  ielegTaphmaterial.£330;  unenumerated. £617.  Sydney:  Elecmachinery.  ClOl  : 
unenumerated,  £1.319.  WcUinston:  Elec.  machinery,  £77;  unenumerated,  £1.495 
Adelaide:  Unenumerated,  £176.  Christchutch :  Elec,  machinery.  £135.  Brnbai.c: 
E'ec.  lamps,  3.960n.o.  Lyitelton:  Elec.  machinery,  £104.  Fremanlle:  Uneni.rrera!C'' 
£51.     //fWca;/(<.-  Elec.  machir,er-/.f.!. 907. 

Atkick.-  Cape  Town :  £;■-  :  -  -  1,-.  £18;  elec.  lamps,  1,100  n.o. ;  unenumcraic^ 
£166.    Fori   Eliiabelh:     U:  -  ■  ;:79.    East   London:     Unenumerated.    £61 

CK^ion.- Wire  and  catle.C-;,-  ■•cd, £1.735.    £a><!.-  Elec.  lamps.  2.3t0  r  0  - 

unenumerated,  £14.    Maur::  ■.,        L: -j.uir.eraled,  £192.    Napier:    Elec.  machinery 
£464;  unenumeraled,  £91. 

^r,iM.-  Alexandria:  Elec,  lamps,  1.500 n.o. ;  elec. machinery, £513;  unenumeraled 
£148. 

I.--:  :<■    CevL-:.-.   Imj-Chiha  ahd  Straits  Settlement?.— Bomtoy.'    Elec.  lamp? 

•  '^'^'i■■    Ca/cK«fl.-  Elec.  lamps,  SCO  n.o. :  wireand  cabi';.  £2.S8  ■ 

jmerated.  £1,021.    Madras:  Elec.  machinery,  £39  ;  uneni:- 

.'•'ire  and  cable.  £25;   telegraph  material,  £65;   olcc.  1,-irr.p.^ 

1  (;145.    Singapore:  Unenumerated, £246.    Karachi'  Unenu- 

7,'-,V"  'o  *'..'..    ''„V,'  ■'"•'''f"*';"' -■    Elec.  machinery,  £439.    Penang:    Unenumerated 

£676.    Bankok:  Wire  and  cabl",  £18 ;  unenumerated.  £14. 

J*iA?i.  Kobe:  Unenumerated,  £146.  Tokio:  Unenumerated,  £61.  Osaka  ■  E\i:<: 
michmery,  £179. 

Ckiha.- Wodrtonf .-  Unenumerated,  £420.  Shanghai:  Elec.  machinery,  £55  -  un- 
criumcr.-.1r'!,  £970.     Tientsin:  Unenumeraled.  £20. 

U  £.A      NruYork:   Unenumeraled.  £326. 

D-  !:tm  ami,  Civitfal  America.-  Buenos  Ayres:  Unenumerated,  £217.  Telccluc.no  ■ 
l,,'-i'-"^;r'^!,"';"''  Montevideo:  Unenumer,-itcd, £1 18.  PortAleera:  Unenurrerated, 
tltJ      I'lodr  lanritr,:  Unenumera'erf,  £/9. 

H-    :  Mir,,     Amurdiim:  Wire  and  cable.  £1,016;  unenumeraled.  £426. 

'  J".  Wirr.-jir,dcablc.£6l  ;  o:cc.michlnery.£S50;  unonumorateJ.£l.7;8 
inery,  ew.  Marseilles:  Telegraph  material,  £53;  elecmachinery, 
'•enumerated,  £417,    Bordeaux:    Elec.  machinery,  £313;    unenu- 

Elec.  m  «chlncry,  £279 :  unen  umeratcd ,  £504, 

"il:  Unenumeraled,  £344.    Halifax:  Submarine  telegraph  materlul 

chlnrrv,C70. 

V/H        '"'"'*■  '^"^"'  *'""  "'"'  '""''''•  '^^'  •■  "''«K"Pl"n«terlal, 
FOREIGN  Q00D8  (duty  paid  kod  free), 

■,'■■■■'■       '■'"'■•      P-'-    1  .-M -."'■'■■''.  •■      Cilvn,/,,:  Unrnu- 


BUSINESS  NOTICES. 

Messrs,  Siemsns  Bros,  Dynamo  Works  (Ltd.)  and  Siemens  Bro§. 
&  Co,  (Ltd.)  have  removed  their  Caxton  House--oflfiees  to  Palaco.- 
place  Mansions,  Kensington  Court,  London,  W.  Telephone, 
■"  Western  6349  "  ;  te    r;  -aphic  address,  '"  Siemens  Kens  London." 

Messrs.  Ceorge  Ellison  L:  ve  removed  their  head  office  and  woj'ks  to 
Wellhead-lane  Works,  P  .-.-y  Barr,  Birmingham.  Telegrams : 
•  Induction,  Bu-mingham  "  ;   l.lephone  :    ""  740  Northern.'' 

Mr.  J.  P.  Kemp  has  taken  lAiament  business  premises  for  fiis 
business  in  connection  with  electric  vehicles,  trucks.  &c,,  at  ()2, 
Broad-street,  Birmingham.  There  is  a  fairly  large  showroom  with 
thiee  offices,  workshop  and  large  basement,  and  Mr.  Kemp  proposes 
to  go  in  strongly  for  the  development  of  the  electric  vehicle  industry. 

The  following  companies  have  removed  to  3,  London  Wall- 
buiidino-s,  London,  E.G.  (t:lephone  number,  London  Wi.ll,  2902)  :— 

Canadian  &  Gsneral  Finance  t'o.,  Brazilian  Traction,  Light  &  Power 
Co.,  Rio  de  Janeiro  Tramway,  Light  &  Power  Co.,  Sao  Paulo  Electric  Co,, 
Barcelona  Traction,  Light  &  Power  Co.,  Mexico  Tramways  Co.,  Mexico 
Electric  Tramways  Ltd.  (Reg.  (Mhce),  Mexican  Light  &  Power  Co;, 
.Alexican  Electric  Light  Co.,  and  the  Pachuca  Light  &  Power  C"o. 

The  partnership  between  Robert  Organ,  ten.,  Robert  Organ,  jun,. 
and  E.  E.  S.  Organ  (trading  as  R.  Organ  &  Sons),  electrioians,  <fec,, 
88,  Winchcombe-strcet,  Cheltenham,  have  dissolved  partner.-hip. 
Debts  by  Robert  Organ,  jun.,  and  E.  E.  S.  Organ,  who  continue  under 
the  uld  style. 

Sale  of  Shares  by  Tender.— The  Public  Trustee  invites  tenders  for 
the  purchase  of  the  whole  or  an v part  of  3.679  .\  shares  of  £10  each 
(fully  paid)  and  1,200  B  shares  of  £10  each  (fully  paid)  of  the  Tudor 
Acciminlator  Co.  (Ltd.)  which  are  vested  in  hun  as  cnstodian  by 
an  Older  of  the  Board  of  Trade.  Tenders  must  be  delivered  to  the 
Puljlic  Trustee,  Knigsway,  London,  W.C.,  on  or  before  Feb.  26. 

The  Public  Trustee  also  offers  for  sale  by  public  tender  119,660 
shares  of  £5  each  (fully  paid)  in  Messrs,  Siemens  Bros.  &  Co.  (Ltd.). 
Tenderers  desu-ous  of  inspecting  the  works  should  apply  to  the  Public 
Trustee,  Kingsway,  London,  W.C,  to  wh- m  te  ders  are  to  be 
de  ivered  by  nco.i  i^f  Apr  1  2.  Farhrr  p:irticul-irs  are  sit  ciit  i<i  an 
adv-risjmni. 

Plant  for  Sale,— Messrs,  \\.  H.  Allen,  Son  &  Co.  (Ltd.).  Queen's 
I'^iigineering  Works,  Bedford,  have  for  sale  a  second-hand  1.50  kw. 

2,500  revs.  ]ier  min.,  2,50  volt.  d.  c.  divert  conplcd  turbo-generator 
,set,  with  surface  i-undeiisiiig  |ilant. 

BANKRUPTCIES,   LIQUIDATIONS,  &c. 

The  Railless  Electric  Traction  Co.  (Ltd.)  is  being  wound  up  v.jluil- 
tarily,  and  Mr.  A.  Page,  28,  King-street,  Cheajjside,  London,  E.C, 
has  been  appointed  liquidator. 

The  Electric  Railway  «t  Tramway  (^arringe  Works  (Ltd  ),  l^eorge 
F.  Milnes  &  Co.  (Ltd.),  and  the  British  Electric  Car  Co.  (Ltd.)  are 
Ijcing  womid  up  volurtarily,  Mr.  L.  E.  Picldn  has  been  appohited 
liqiudator.  Messr.s.  Linklater  &  Co.,  2,  Bond-court,  Wtdbrook, 
London,  E.C,  aie  solicitors  to  the  companies. 

The  Orondal  Kjellin  Co.  (Ltd.)  having  gone  into  voluntary  liquida- 
tion for  the  purpose  of  reconstiuction,  a  mcetirg  of  creditors  will  be 
hf)ld  at  20,  Abchurch-lane,  London,  E,C.,  on  March  1  at  2.30  p.m. 
Creditors  must  send  particulars  of  claims  by  March  29  to  Mr.  (J.  H. 
Hill,  liquidator. 

A  meeting  to  receive  an  accoinit  of  the  winding-tip  of  the  South 
Wales  Wireless  Training  College  (Ltd  )  (hi  vol.  liq.)  will  be  held  at 
92,  Queen-street,  Cardifl',  on  March  22. 

Claims  against  Fredk.  Brown,  electrician,  8,  Stafford-street, 
Llanelly,  are  to  bo  sint  by  March  7  to  Mr.  f  1.  A\'.  Thomas,  4,  Queen- 
street,  Carmarthen,  preparatory  to  the  payment  of  a  dividend. 

The  adjudication  in  the  case  of  John  Taylor  Peddic.  nurlianieal 
engineer.  Exhibition-buildings,  Aldwycli  Site,  London,  W.C,  lias 
been  annulled,  and  a  sclieme  has  been  api)iovcd  imder  which  the 
debtor  is  to  p,-iy  iircfcivntial  claims  fortbwllb,  and  to  ])ay  w  coniiiosi- 
lion  of  .5s.  ill  liic  t  111  iin.sccured  crcdilor.s. 

I 


ELECTRICITY  SUPPLY. 


!    £1,110.    Sinf apart:  Elec.  Blow  lompn, 

u.H  ill  Ihi'iii-  iifHpjal  reliirnH  under  llie 
■■rKlnl"  ndale  lo  whiil  ix  docrllnl  iih 
icil  eint.  rinU." 


EXTENSIONS. 

Colchester.-  The  Klectricity  Committee  has  lieen  eiiipowerecl  to 
|iiirrliasi'  a  inotiir  alteniutor  iiiid  lo  lay  a  main  from  the  stiilioii  to 
till'  shipyard  of  MesHi-H.  Renii"'.  Korreslt  d  Co.,  for  supplying  tlio 
liriii  with  I'lectric  t  iirrciil  for  po«!  r  iipd  lighting. 

The  ('i)iiiinitt('O  in  uIbo  In  ]>repire  11  sclieme  for  (he  ercelioii  of  a  now 
geiK'nitiiig  MliitioM  nl  Hylhi'  and  lo  adopt  Miieli  other  nieasiiris  as  thoy 
niiiy  be  iiilviHcd  to  be  needful  for  meeting  the  increased  deniaiids  for 
curreiil  In  Ihe  neir  future. 
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Keighley. — Applioation  has  been  nuulo  to  the  L.  G.  Board  fo'' 
samtion  to  borrow  £2,000.for  an  e.li.t.  cable. 

Leeds. — The  Electricity  Committee  has  applied  to  the  L.  G.  Board 
for  authority  to  borrow  £17,128  for  additional  generating  plant. 
■      Norwich. — On  Tue.sday  the  Couiiril  resolved  to  apply  to  the  L.(i. 
Board  for  sanction  to  borrow  £3,5(1(1  for  tlie  ecjuijiment  of  a  new  sub- 
station. 

St.  Helens. — The  Corporation  ha\e  applied  to  the  L.G.  Board  lor 
sanction  to  a  loan  of  £12,000  for  additional  gcneratmg  plant,  cables,  &c. 

Southend-on-Sea. — The  Electric  Lighting  and  Light  Railways 
C.imiuittee  has  considered  a  report  by  the  electrical  engineer  (Mr.  R. 
Birkett)  upon  the  necessity  foi  providing  additional  generating  plant 
in  order  t  j  cope  with  the  increasing  demand  for  current. 

The  Committee  is  of  opinion  that  in  view  of  the  shortage  of  current 
which  would  otherwise  ensue  steps  should  be  taken  without  delay  in 
order  that  immediately  upon  the  termination  of  the  war,  or  sooner  if 
possible,  the  manufacture  of  the  plant  may  be  proceeded  with.  It  has, 
therefore,  been  decided  (subject  to  the  usual  sanction)  to  apply  to  the 
L.  G.  Board  for  leave  to  borrow  £4j,520  for  the  provision  of  additional 
generating  plant  at  the  electricity  works. 

An  application  from  the  Manager  of  the  local  Gas  Company  for  a 
supply  of  current  for  power  purposes  at  the  Gas  Works  has  been 
letcrred  to  the  Electrical  Engineer, 

Swindon. — The  Electricity  and  Tramways  Committee  has  been 
authorised  to  expend  £6,000  in  pro\iding  new  plant,  cables,  &o.,  in 
order  to  give  a  supply  of  electrical  energy  to  newworks  in  the  district. 

GENERAL. 

Bandon  (Co.  Cork). — The  Town  Commissioners  have  an  electric 
supjjly  scheme  under  consideration. 

Barnes. — The  Council  has  appointed  the  ehaiimar  of  the  Council, 
the  chairman  of  the  Electricity  Committee  and  the  Electrical  Engi- 
neer to  meet  Ealing  Council  representatives  to  discuss  the  question  of 
bulk  supply. 

Batley. — The  Electricity  Committee  is  making  an  effort  to  improve 
the  methods  of  steam  raising  at  the  destructor  works,  and  £100  per 
year  is  to  be  paid  for  the  steam,  passed  on  to  the  electricity  works. 

Th?  foreman  at  the  d?structor  works  is  to  act  as  foreman  over  the 
boilers  at  the  electricity  works  (receiving  5s.  per  week  extra  for  his  ser- 
vice.5)  and  the  Electrical  Engineer  is  to  superintend  the  foreman's  work 
in  the  matter  of  steam  raising. 

Belfast. — Aid,.  T_\Trell  has  been  elected  chairman,  and  Councillor 
M'hite  \-ice-chairman  of  the  Tramway  and  Electricity  Committee  for 
the  ensuing  yeai'. 

.Birmingham. — The  Electric  Supply  Committee  has  allocated 
£25,000  from  the  profits  of  its  undertaking  in  relief  of  rates. 

A  similar  sum  wa-i  handed  over  la=;t  year,  but  the  Tramways  Committee, 
which  contributed  £50,000  last  year,  will  be  unable  to  make  a  contribu- 
tion this  year. 

Exeter. — In  his  last  report  the  borough  electrical  engineer  (Mr.  H. 
I).  Munro)  draws  attention  to  the  fact  that  the  maximum  load, 
which  occurred  on  Dec.  18,  1910,  amounted  to  1,318-5  kw.,  or 
227-4  kw.  greater  thin  the  maxunum  demandfor  1915,  and  80  greater 
than  the  last  normal  maximum  demand  wh'ch  occurred  in  1914. 

The  report  points  out  that  a  maximum  of  l.318.'>  kw.  called  for  .serious 
attention,  as  it  had  occurred  at  a  psriod  wh-^n  the  public  lighting  was 
practically  non-existent,  the  lighting  of  sho;)  fronts  suppressed  and  a 
geaeral  reduction  of  interior  and  private  lighting  in  operation  for  econo 
mical  reasons.  If.  in  the  event  of  conditions  becoming  more  or  less 
nonnal  by  the  end  of  the  year,  the  Electric  Suiiply  Committee  would 
be  in  a  po  ition  of  difficulty  through  shortage  of  generatina  plant. 

Mr.  Munro  has  been  instructed  to  report  fully  to  the  Committee  on 
tlK'  situation. 

Hacliney  Preferential  Charging  Case.— West  Hartlepool  ard 
liiddiich  Councils  have  decided  to  make  contributions  towards  the 
costs  of  Hackney  Borough  Council  in  defending  the  action  brought 
by  the  Gas,  Light  &  ("oke  Co.  to  restrain  an  alleged  preferential 
method  of  charging  for  current. 

Harrogate. — At  the  last  meeting  of  the  C'orporation  (he  Lighting 
Committee's  minutes  stated  that  the- borough  electrical  Engineer 
(Mr.  Geo.  Wilkinson)  had  reported  that  he  had  designed  a  steam 
))lant  which  embodied  in  one  comi)lete  and  self-contained  unit  of 
reasonable  size  and  capital  co.st  the  valuabi-  features  of  smokele.ss 
combustion  with  the  recovery  of  tar  and.  aniinnniacal  litpiors  as 
bv-prcducts. 

Drsimis  of  the  new  plant  had  b^-en  submitted  on  behalf  of  tli-  (Jorpora- 
tioii  tc.  Ci.vcmmcutexperts,  with  the  result  that  he  had  l)een  uranted  bv- 
111  ■  Mnoslr.-  of  Munitions  a  C3rtiticate  for  the  construction  of  the  iilanl. 
-Ml'.  Wilkinson  stated  that  the  scheme  had  now  arrived  at  a  stage  whin 
the  specifications  for  the  plant  could  be  nreiiarcd,  and  asked  for  aiitlio- 
rity  to  prepare  such  specifications  and  advertise  for  tenders. 

The  necjssary  authority  to  prepare  specilications  and  advertise  for 
tenil-rs  was  given. 


Hospital  Lighting. — At  the  recent  annual  meeting  of  the  sub- 
scribers to  the  Carlisle  Fever  Hospotal  it  was  decided  to  expeiul  £400' 
on  an  electric  light  installation  for  the  buildings,  and  in  pi'oviding 
electric  ]iower  for  the  laundry. 

Redditch. — The  chaii-man  of  the  Electric  Supply  Committee  (Mr. 
l'\  C.  Doliihin),  in  moving  the  adoption  of  the  committee's  rejjort 
last  week,  welcomed  the  electiical  engineer  (Mr.  Mayne)  on  his 
return  to  duty  after  his  recent  illness. 

Mr.  Dolphin  said  he  had  recently  paid  several  visits  to  the  electric 
supply  station,  and  lie  had  been  delighted  with  the  appearance  of  things. 
The  new  plant  w-as  in  good  working  order.  Much  praise  was  due  to 
Messrs. Handcock  &  Dykes  and  to  their  own  engineer  for  the  way  in  which 
they  had  carried  out  the  extension  scheme.  They  now  had  one  of  the 
most  up-to-date  stations  in  England,  and  could  face  the  financial  problem 
with  confidence. 

Rotherham. — Wortley  Rural  Cotuicil  has  consented  to  the  Cor- 
jioration  supjilying  four  firms  in  their  district  witli  electrical  energy. 
The  Electrical  Distribution  of  Yorkshire  has  also  consented  to  their 
supplying  three  of  the  four  firms  for  the  period  of  the  war,  as  the 
comjiany  is  not  able  to  supply  at  present. 

Sheffield. — At  last  week's  meeting  of  the  CounoU  there  was  a  long 
discussion  on  the  proposal  to  place  £300,000  in  the  War  Loan,  and  a 
motion  to  increase  this  figure  was  defeated. 

Aid.  HoRRON  said  it  should  be  borne  in  mind  that  municipal  tinanc:- 
was  not  an  easy  problem  at  any  time,  but  it  was  particularly  complex  at 
present.  Th°ir  income  was  being  u=ed  to  finance  capital,  and  they  liad 
no  capital  at  all  in  handfrom  which  they  could  loan  money  to  th°  (iovcra- 
nient.  The  city  was  more  heavily  ]jledged  than  any  other  city  in  the 
country,  and  it  was  most  important  that  they  should  maintain  their 
linancial  position  if  they  were  to  maintain  the  city  in  a  state  of  efficiency 
as  the  cou'iti-y's  great  ar-c'i^l  :nd  to  miint:iiii  tli-ir  electric  supply.  He 
did  not  mean  private  lij!!t  II.  J.  Ii. m-c  \v  lin'l  ilrr.ntcd  the  laying  of 
mains  for  that  purpor.  tli..ii:jli  i'  'Ii  i  i  iii"  li  -w  i.iild  like  to -ee  elec- 
tricity in  evers'  house  in  hU  ■lluUl.  .4t  present  lli  y  wciv  going  through  a 
transition  period  whereby  electricity  was  being  used  more  a^id  more  for 
the  works.  Steel  was  most  urgently  needed  by  the  Government,  and  the 
nro/ision  of  electric  power  for  turning  the  lath"s  and  machinen-,  and 
heating  the  steel  furnaces  of  the  citv,  was  the  greatest  service  Sheffield 
c-iuld  render  to  the  prosecution  of  the  war.  Tf  they  put  money  into  the 
Loan  that  they  afterwards  found  it  difficult  to  put  into  that  necessary 
ei|uipment  of  the  citv.  they  would  be  rendering  a  service  to  the  eve.  but 
not  th"  mod  essential  service  that  they  could.  There  seemed  to  be 
sn  u"  id-a  that  electric  nowcr  wa^  a  profit-earning  kind  of  luxury,  or  an 
aha  itage  to  the  great  firms  of  the  East  End,  v/hich  they  could  very  welt 
atfnnl  to  wait  for  until  the  money  had  been  nut  into  the  war,  and  that  if 
th  •  t^nncil  did  not  extend  electricity,  but  did  put  some  money  into  the 
war.  th-jy  would  have  answered  the  highest  call.  He  submitted  that  that 
was  notthe  cise.  Sheffield  had  more  controlled  firms  for  its  area  than 
an>-  oth»r  niac?  in  the  kingdom..  The  idea  that  profits  would  accrue  to- 
the  Ea<t  End  firms  throupth  the  TJrovision  of  electricity  was  a  fallacy. 
Wliat  would  acerm  «-as  the  capacity  to  go  on  ni.aking  munitions,  which 
were  the  most  essentia!  thing,  in  addition  to  the  men,  to  win  the  war. 
Th^i-  had  r^centh-  had  a  report  that  the  writings  off  for  the  electricity 
sinking  fund  v/ere  not  adequate  for  th°  life  of  the  machinery.  Th"  new 
sta':ion  was  to  cost  ultimately  a  million  and  a  half.  Of  that  amount,  it 
was  nronoscd  to  spend  £600,000  in  the  first  year,  and  the  manager  esti- 
mated that  £306,449  would  be  required  up  to  .Tune  3,0.  It  might  be 
that  that  period  would  be  extended  by  a  month  or  two.  But  he  urged 
members  to  realise  that  they  would  have  to  raise  that  money  for  elec- 
trlciti-,  as  a  war  service,  later,  whatever  they  did  that  day.  a-id  that 
heavv':  commitment  had  been  the  factor  which  had  mainly  governed  his 
mind  on  the  matter. 

Aid.  BL.\N';n.4RP  moved  an  amendm-ent  in  favour  of  putting  £500.000 
into  th"  Loan.  He  did  not  think  that  the  expenditure  on  the  electricity 
u  id-rtaking  would  be  as  rapid  as  Aid.  Hobson  had  suggested.  He  was 
satisfied  that  when  the  tim.e  came  Sheffield  could  finance  that  and  all  its 
other  undertakings. 

Sir  Wm.  Gleoo.  chairman  of  the  Tramways  Committee,  and  others 
favoured  th°  investment  of  the  larger  sum,  but  the  amendment  was  ulti- 
nritcly  defeated. 

Walsall.— During  the  six  weeks  ended  Jan.  21,  700,015  units  were 
geiun-atcd,  compared  with  624,041  in  the  eorj-csponding  period  of  the 
jirv  vicus  year. 

However,  it  took  9-1:!  lb,  coal  Tor  each  uiiit  generated,  against  7-7  lb. 
in  1916,  This  higher  consumption  of  coal  is  due  to  the  general  deterioia- 
t  ion  of  th"  plant,  and  more  particularly  the  boiler  house  plant  bv  rea-on 
of  the  coitinuous  o;erat-on  of  the  station  on  a  load  considerably  above 
its  proper  maximum  operating  capacity.  On  Dec.  13  last  the  maximum 
loud  recorded  was  2,006  kw..  but  the  effective  capacity  of  the  plant  is  only 
I..S70kw.  Recently  the  supply  from  the  old  station  has  been  main- 
tained with  difficulty,  and  there  had"  been  interruptions  of  supi'ly  to- 
factories  and  to  the  tramways. 

In  order  to  effect  urgent  repairs  at  the  generating  station,  the  tramway 
service  was  shut  downi  on  three  da\s  between  9  a.m.  and  8  p.m.  The 
inw-ea^-ed  price  to  be  paid  for  current  will  involve  an  additional  expendi- 
ture to  the  tramways  department  of  about  £1.000  per  annum. 

.\rrangements  bad  been  made  for  lighting  tlic  sti ts  in  the  centre  of 

Ih"  town  inder  a  siivjlc  control  system. 
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Worcester  Park. — Ihe  Parish  CouncU  agree  with  the  decision  of 
.the  Rural  Council  to  support  the  application  of  the  South  Metro- 
politan Electric  Tramways  &  Lighting  Co.  for  a  provisional  order, 
jirovided  that  satisfactory  guarantees  are  given  in  the  order  that  the 
price  to  consumers  shall  not  exceed  6d.  per  unit. 

Yorkshire  Electric  Lighting  Orders. — The  town  clerk  of  Bradford 
(Mr.  F.  Stevens)  has  reported  to  the  Parliamentary  Subcommittee 
of  the  Corporation  that  only  two  matters  appear  to  require  attention 
in  regard  to  the  bills  and  plans  deposited  in  Parliament  for  the 
current  session. 

These  relate  to  the  Clayton  and  Queensbury  and  the  Rawdon  and 
Yeadon  Electric  Lighting  Orders.  In  the  former  case  the  Order  will 
alfect  the  Corporation  as  regards  tramways,  gas  and  water,  as  well  as 
ijossible  extension  of  boundaries.  Li  the  latter  case  the  order  affects 
Bradford  only  in  regard  to  possible  extension  of  boimdaries.  I'onnal 
objections  are  to  be  filed  in  order  to  give  the  Corjjoration  an  opportunity 
to  take  such  future  action  as.  ma^'  be  thought  desirable. 
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t   Doncaster. — The  Coum-il  has  applied  to  the  Board  of  Trade  for 
authority  to  double  the  tramway  route  in  St.  Sepulchre  Gate. 

Dover. — The  Tramwaj-s  Committee  has  abolished  workmen's 
tickets  for  the  period  of  the  war. 

Dundee. — Women  conductors  made  their  debut  on  the  tramcars 
on  Monday  last. 

Grimsby. — The  Public  Light  Committee  will  construct  a  shelter 
for  vehicles  coming  to  the  electricity  works  to  have  then-  batteries 
recliargec'.. 

London-Brighton  Electric  Railway.— At  the  recent  meeting  of  the 
Brighton.  Hove  and  Worthing  Season  Ticket-Holders'  As.sociation 
the  Mayor  announced  that  after  the  war  the  L.B.  &  S.C.  Railway  Co. 
had  decided  to  have  four  sets  of  rails  from  Brighton  to  London,  two 
sets  being  used  for  exjjress  service.  It  was  also  hitended  to  electrify 
the  line.     That  would  practically  make  Brighton  a  suburb  of  Londen. 

London  County  Council. — On  Tuesday  the  Highways  Committee 
]jre.sented  a  lengthy  report  on  the  reorganisation  of  the  tramway 
system.     The  report  is  abstracted  on  another  page. 

In  the  course  of  the  discussion  Mr.  H.  H.  Gonnox  said  the  success  of  tiic 
scheme  would  depend  upon  their  getting  the  right  type  of  men  not  only 
for  the  five  senior  positions,  but  also  for  some  of  the  minor  positions. 
Doubt  was  expressed  in  some  quarters  whether  the  scale  of  salaries 
attached  to  the  posts  was  sufficiently  generous  to  attract  men  of  the 
tj-pc  the  ('ouneil  had  in  mind.  He  thought  the  scheme  was  very  well 
thought  nut,  but  they  must  allow  a  reasonable  amount  of  time  to  elap.-c 
before  full  results  were  teen. 

.Mr.  C!.  A.  H,\RDY  also  criticised  the  salaries  proposed,  and  Mr.  Cottox, 
while  supporting  the  report,  said  it  was  no  use  having  a  publicity  office  to 
popularise  the  tramways  so  long  as  they  had  the  present  truncated 
i-ystcni. 

.Mr.  .1.  ]).  OiLBKiiT  said  they  could  only  make  their  tramways  a  financial 
success  if  they  ran  them  on  pro[)er  business  lines.  The  undertaking  was 
a  huge  business  concern,  and  he  regretted  that  the  committee  had  tied 
themMlvi'H  down  to  particular  salaiies  for  particular  posts. 

The  report  was  adopted,  and  it  was  agreed  to  authorise  tho  committee 
I'l  till  the  principal  ponitionn. 

The  chairman  of  the  Highways  Committee  (.Mr.  G.  H.  Hume)  stated, 
in  reply  to  a  qucHtion,  that,  acting  on  the  request  of  the  Ministry  of 
.Munitic,n«,  they  had  sold  10  tramcars  to  Shellield.  The  price  paid  was 
Hi'M  liiih,  and  at  I^ondnn  could  afford  to  spare  them,  they  were  only  too 
kIbiI  to  let  them  go  to  Hheflield,  where  tlicy  were  badly  wanted  for  the 
I  onv.  yanii-  of  munition  workerH  to  and  from  their  empfoymcnl. 

l5/itt<-rwn  Borough  ('iiuncil  have  asked  the  L.CC.  lo  construct  the 
junilli.n  lini-  in  j-Dimc-rl  the  tramways  in  Battersca  Park-road  with 
llio.i-  in   B/illT-ii   Hridi/i-rnail  an  c'nrly  as  possible. 

NoltJ  and  Derbyshire  Tramways  i&ill.— In  a  recent  report  on  this 
iSill  the  I'arlianieiitary  Committee  of  the  Notts  County  Council  Btates 
that  the  I'.ill  Hceks  t.,  imlhoriKe  (he  transfer  to  the  N'ottsand  Uerbv- 
"hire  TrnniwuvH  Co.  the  Irainn'ttyH  of  Ilkeston  Cor]M)ralion. 
^ '!  '.  itii-  Irnn-fir  tin-  ("oimeil  <:onnty  cnuhl  n>ake  no  objection,  but  the 
I'.ill  ...i.inini.  n  i\nu>i-  .•mdiling  the  company  (with  the  conKnt  of  the 
I!..  .1.1  .,f  I  t...|.  I  In  .-tiKT  into  and  enrry  into  elTect  agri'ement.s  for  or 
''"'  |i"rcliiiM.  lie  11,1,  company  of  the  undertaking  of  anv 
''  '  ''.'    '"'^'  l"<'"l  authority.  Sic,  which  can  Iw  worked  iii 

'I'    '"i'l<rti.kini(  of  the  company.     The  claiiM' Ih  of  verv' 
""''■'[''  •*  "'  th"  county  council  lins  nnked  the  iiromnterh 

I.",,"'',,,'',  ,    "  ""'■"  ''"  ""'  '""nplv  with  thin  request  t)ic 

(Ml  will   I-  til"  Ciillrii.il.  ' 

Salford.-  'Ihe  Reneral  inaniigiT  of  the  tramwayH  department  (Mr. 
Hnlford)  hftd  I.eeri  rei|u«-»led  lo  |.iep»re  n  Kclienie  for  the  riniiiing  of 
more  trnmrarx,  in  order  (o  ol.viale  com  plaints  of  crowded  ears, 
irre((nlnr  wrviccM.  Ac. 


Australasia — the  Victor. an  Parliament  n  (cntly  (iisciissed  the 
position  of  the  M  rwell  (Victoria)  trown  coal  dejosit. 

In  tho  course  of  the  discussion,  the  Minister  of  Mines  (Mr. 
Livuigston)  said  there  was  an  open  ferpondicnlar  fac?  of  77  ft.  and  the 
deposit  extended  .WO  ft.  undergroimd.  There  were  200  sq.  miles  of 
brown  coal  in  the  Stat?,  varying  in  thickness  up  to  fCO  f t.  Scientists 
had  stated  that  the  Moiw^U  coal  would  produce  power  at  les-s  cost  than 
it  cost  to  produce  at  the  Niagara  Falls.  In  experiments  at  North  Fitzroy 
it  was  found  that  the  charcoal  rosidu?  alter  the  coal  was  burnt  was 
sufficient  to  drive  suction  gas  plant.  Universities  in  Great  Britain  had 
undertaken  to  treat  samples  of  the  by-products  from  th;  coal.  It  is 
stated  that  members  of  the  Victorian  Institute  of  Industry'  have  ex- 
pressed the  opinion  that  the  brown  coal  could  be  n\ired  and  loaded  at 
Is.  6d.  a  ton  and  delivered  at  Melbourne  in  train  loads  at  3s.  6d.  to  4s. 
a  ton. 

Custom"  Rprpilalioiis. — The  Commonwealth  Government  has  an- 
nounced that  officially  certified  copies  of  the  British  Customs  Specifica- 
tion (Fonn  30).  or  Shipping  Bill  (Form  64).  whichever  is  applicable,  will 
b?  required  in  .\ustralia  in  connection  with  all  goods  of  foreign  origin 
re-exported  to  the  Commonwealth  from  the  United  Kingdom  on  March  1, 
1917.  This  reciuirement  is  already  in  force  as  regards  goods  from 
Norway,  Sweden.  Denmark.  Holland  and  Switzerland,  but  from  the  date 
indicated  above  it  will  apply  also  to  goods  from  any  foreign  coimtr}'. 
Tlie  proper  Officers  of  Customs  in  the  United  Kingdom  are  authorised  by 
the  Board  of  Customs  and  Excise  to  sign  and  stamp  complete  copies  of 
the  '•  Specification  "  or  '"  Shipping  Bill,"  or  extracts  therefrom,  free  of 
charge,  provided  the  copy  or  extract  is  presented  at  the  same  time  as  the 
original.; 

Ope.ninip  fiyr  BrithJi  Good;'. — An  Australian  business  man  at  present  in 
FiUgland  desires  to  take  up  agencies  for  I'nittd  Kingdom  ni.anufacturers 
of  electrical  supplies  (especially  metal  filament  lamps),  hardware,  adver- 
tising devices,  &c.  Com.m.imioations  to  the  Official  Secretary,  Office  of 
the  High  Commissioner,  Australia  House,  Strand,  London,  W.C,  quoting 
reference  No.  2,205.-11. 

Canada. — The  "'  Electrical  News "  reports  that  the  Southern 
Canada  Power  Co.  is  becoming  a  very  important  factor  in  the  light- 
ing and  pow'er  situation  in  the  Eastern  Townships  of  Quebec. 

Last  years  expansion  is  likely  to  be  more  pronounced  in  the  future 
when  the  six  water  powers,  with  a  total  head  of  300  ft.,  and  an  ultimate 
capacity  of  about  150,000  H.r.,  are  developed.  The  demand  for  power 
for  industrial  purposes  is  growing  at  a  raiiicl  rate,  stimulated  by  m.xmiton 
orders,  and  there  is  reason  to  believe  that  after  the  cessation  of  hostiliti(  s, 
there  will  be  the  same  need,  as  industries  are  continually  increasing  in 
that  part  of  the  province.  The  new  transmission  line  at  She  rbionke  has 
recently  b;en  put  into  operation,  and  the  Sherbrooke  Railway  &  Power 
Co.  has  been  absorbed.  Contracts  have  been  made  witli  the  Shawinigan 
Water  it  Power  Co.  for  the  sale  to  it  of  two  blocks  of  power  out  of  the  first 
and  second  d'_'velopm.ents.  The  electric  plants  at  St.  .lohns,  St.  Hya 
cinthe  and  Drummondvillc  have  been  modernised,  and  the  services  have 
been  considerably  extended.  High  tension  transmission  lines  have  been 
constructed  from  Chanxbly  to  St.  Hilaire  and  Bclocil  and  thence  to  St. 
Hvacinthe.  The  franchises  have  been  supplcnxentcd  by  contracts  with 
St.  Hyacinthe,  Belocil,  St.  Hilaire,  St.  Malhias  and  St.  Hugues.  Tin- 
municipal  plants  at  Drummondvillc  and  Iberville,  with  the  contracts  for 
muniiiiiil  -In  ,  t  Iif,'liting  and  pumping,  have  also  been  acquired. 

Til.  I'.i  III  Mill  Mining  &  .SmeltingCo.  has  prepared  plans  for  the  exten- 
sion 111  III  II  li>  .h(i-clcctric  works  at  Britannia  Beach,  Howe  Sound.  It 
is  oro|Mised  to  ]iut  in  two  Pelton-Doble  im.pulse  waterwheels  (each  of 
1.850  H.e.).  driving  a  2.i>00  k.v.a.  Canadian  Westinghou-'c  thrcepbase 
generator  tiO  cvcles  6,000  volts  720  revs,  per  min.  rated  at  2,000  kw..  at 
80  per  cent,  power  factor.  The  waterwheel  nmncrs  will  be  ntoimtcd  one 
on  each  end  of  the  generator  shaft,  which  is  extended  fm-  that  purjjose. 
Kach  waterwh'-cl  runner  is  supplied  with  water  by  two  needle  nozzles, 
one  Pelton  oil  pressure  governor  controlling  the  four  streams.  Addi- 
tional  features  include  main  gate  valves  operated  by  hydraulic  motoi-s, 
and  the  control  of  the  govei-nor  bv  an  electric  motor  moimted  upon  tile 
gdVcnoir  mechanism  anil  nperntccl  fronx  the  generator  switchboard 

■  Electricity  Supply  in  New  South  Wales.  Hitherto  the  Goverinuent 
has  not  issmd  anv  Orders  in  Cminiil  authorising  the  .supply  of  elec- 
tricity for  lighting  and  jiower  or  for  tho  construction  of  electric 
tramways.  I)uring  the  past  year,  however,  certain  nmondinents 
of  the  Local  (iovernment  .'Vet  were  proposed  which  would  have 
enabled  the  Government  to  linance  and  construct  electric  supply 
undertakings  under  certain  conditions.  The  amendment  failed  to 
pass,  and  at  Ihe  present  time  there  is  no  special  legislation  on  elei^- 
tricity  supply  in  the  Stale. 

Electric  Supply  in  Tasmania.  No  licences  have  hitherto  bein 
isMicd  by  the  ( iovi'rnnu'nt  for  the  supply  of  electrical  energy,  but 
rec  iiilly  iiiitliorily  was  issued  to  enable  the  hydro. electric  ileparlmont 
of  the  (Iovernment  toileveliqi  .S.Otlll  additional  horse- power  under  the 
existing  scheme  controlled  by  the  depiirlment.  This  will  make  the 
total  turbine  capacity  at  thr  power  .station  IS,()l)0  ii.  e.  The  chief 
engineer  anil  iiiiiMager  of  the  liMbn  i''eclric  works  is  .Mr.  .1,  II.  Kntlers, 
uf  llobarl. 
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Indian  Exports  Restriction.— The  exportation  of  iron  iind  steel  (in 
iiearl\-  all  foiiiis)  from  India  to  all  destinations  is  now  prohibited. 

New  Brunswick. — Chatham  (Xew  Brunswick)  municipality  has 
recently  a'lde<l.  a  200  h.p.  semi-Diesel  engine  to  its  electrical  plant. 

An  clectrioally-operated  grain  elevator,  with  a  capacity  of  500,000 
Vnish'ds,  is  to  be"er.:'cted  on  the  harbour  front  at  St.  ,Tohn.  Tho  founda- 
tion is  now  Ijfinu'  laiil. 


line  to  be  constructed  will  cross  the  city  from  north  to  south  anif 
will  be  nearly  3  miles  long.  The  estimated  cost  is  8.000,00(> 
pesetas  (.£1520,000). 

Purports  from  Barcelona  state  that  it  is  almost  impossible  to  obtain^ 
switches  and  other  wall  elccirical  goods. 

It  is  also  reported  that  the  c3ssation  of  imports  from  Germany  has- 
crcated  a  shortase  of  iro;nuo:iKcry.  hardware.  &c..  in  the  Alicante  dis- 


FOREIGN  NOTES. 


MISCELLANEOUS  NOTES. 


China. — The  following  are  extracts  from  reports  by  British  con- 
sular officers  in  <  hina  ;  — 

A  K-port  fnim  ('.pitci  says  iii.)st  P.nli-I:  liims  tl.cn  :„■<■  .Lmti:;  ■jtr-My 
increased  business,  tli.muii  m.i' cut  ncly  n,  |;mIi-Ii  mhmI-,  Tlicir  liold  on 
the  market.  Iiowcvi-t-,  slmnlil  Ik  uf  hcic'lit  I,.  Hiitish  iiNiMufacturers  later 
on.  Amongst  goods  in  demand  are  machinery,  motor  p\mips,  metals, 
oils,  paints,  allvalis,  &c. 

The  buUv  of  British  goods  consumed  in  the  Ningpo  district  is  obtianed 
from  Shanghai,  of  which  the  district  is  practicaly  a  suburb.  Prior  to 
the  war  Gerniany  and  Austria  supplied  lamps,  g.i.  wire  chemical  pro- 
ducts, &c.,  to  Ningpo. 

Imports  into  Tientsin  from  the  United  Kinsdom  are  decreasing  owing 
to  decreased  productio.n.  financial  difhoiltics  in  China  and  a  tendency  to 
await  plower  prices.  Goods  imported  include  metals  and  sundries. 
British  goods  are  at  a  disadvantage  compared  to  .lapanese  and  American 
due  to  high  freight  rates.  There  are  15  British  finns  in  Tientsin  which  are 
actively  taking  up  agencies. 

France. — Bauxite  Dzpisils. — It  is  reported  that  in  different 
districts  of  the  Riviera  hinterland  there  exist  rich  deposits  of  bauxite. 

Prior  to  1914  th'se  were  mostly  exploited  by  Germans  and  the  greater 
part  was  transported  by  rail  to  Switzerland,  where,  it  is  understood,  a 
Gennan-owned  plant  had  been  erected  for  the  extraction  of  aluminium  by 
electrolysis.  At  the  outbreak  of  war  the  enemy  mines  were  seques- 
trated. In  close  pro.ximity  to  the  mines  sites  are  available  for  the  erec- 
tion of  electrolytic  plant  for  refining  the  ore,  and  there  is  an  abundant 
water  supply.  Inquiries  may  be  addressed  to  the  secretary,  British 
Chamb.^r  of  Commerce  for  the  French  Riviera.  4,  Avenue  Massena,  Nice 

Russia. — A  Consular  report  from  Odessa  states  that  the  "  Russian 
Combine  for  Trade  and  Industry  "  has  been  formed. 

The  objects  of  the  combme  are  the  development  of  Russian  trade  and 
commerce  ;  the  systematic  organisation  of  inland  trade  and  exchange 
of  goods  ;  the  familiarisin,g  of  Russian  merchants  and  manufacturers 
with  foreign  markets,  particularly  tho?e  of  friendly  Powers  ;  the  study 
of  conditions  of  sale  of  Russian  goods  in  foreign  markets  and  of  the 
import  of  foreign  goods  into  Russia  ;  the  organisation  of  the  export  of 
Russian  goods,  and  of  imports  into  R\issia ;  the  opening  of  information 
bureau.x  to  give  advice  on  all  questions  afl'ecting  trade  and  industrj',  &c< 
Foreigners  (cxc?ptiiig  enemy  subjects)  can  be  members  of  the  combine. 

Siberia. — 1  he  Municipal  Council  of  Irkutsk  his  been  authorised  to 
raise  a  loan  of  228,878  roubles  for  exten.sion.s  of  the  electric  supply 
undertaking. 

It  is  also  proi.osed  to  expend  10.5.000  roubles  on  the  electric  lighting 
plant  at  Vladivostock. 

Spain. — A  concession  has  been  granted  to  Don  Miguel  Otamondi 
for  the  construction  and  working  for  90  years  of  an  underground 
electric  railway  system  in  Madrid,  to  be  known  as  the  Metropolitano 
de  Madrid  Alfonso  XIII.  There  will  be  four  double-track  lines. 
The  capital  n-cessarv  is  80.000,000  pesetas  (£1,200,000),      The  first 


illll 

Anglo-American  Chamber  of  Commerce. — Aa  American  Chambe 
of    ('ommerce    in     London    has    been  formed  in  order  to    develoj) 
Anglo-American  commercial  relations.     The  secretary  is  Mr.  J.  Tuck. 
Sherman,  and  the  temporary  offices  are  at  3,  Lombard-street,  E.C. 

Enemy  Firms  Wound  Up. — The  Board  of  Trade  have  ordered  the 
winding  u]i  of  410  bu.sincsses  controlled  by  alien  enemies. 

The  latest  list  includes  Werths  &  Co.,  41,  Alder.^gate-street,  London. 
B.C..  manufacturers'  agents  (controller  :  A.  Taylor.  Thames  House, 
_Queen-street-place,  E.C.) ;  Arndt  &  Cohn.  (i.  Broad-street-place,  Lon- 
don, E.G.,  hardware  and  general  merchants  (controller  :  W.  Boniface,. 
2,  Clement'sinn,  W.C.);  General  Import  and  Export  Co.,  24,  Budge- 
row,  Cannon-street,  London,  E.G.,  dealers  in  aluminium  ware,  &c.  (eon 
troller  :    R.  B.  Tyler,  1,  Queen  Victoria-street,  E.C). 

The  Controller  of  the  New  York-Hamburg  India  Rubber  Co.,  89  and' 
0  >,  Milton-street,  London,  E.G.,  has  applied  for  a  release.  Objections 
to  the  Board  of  Trade  by  Feb.  24. 

Municipal  Industrial  Development.— The  Special  Committee  re- 
cently api)ointed  \>y  Sheffield  City  Council  recommends  that  steps  be 
taken  for  the  fonnation  and  control  of  an  industrial  development 
dejjartment  of  the  Council. 

It  is  proposed  that  it  shall  act  with  an  Advisory'  Committee,  composed 
of  representatives  of  the  Cutlers'  Company,  tlic  Cliambi  r  of  Commerce, 
the  Univer-ity.  the  Engineering  Trades  Kiiii|ii\  i  i .  Association,  the- 
Cutlery  Manufacturers'  Association,  the  Ma  -v  i  Sihci  -luiths'  Association, 
the  two  Trade  Councils,  and  the  Society  of  Architects  and  Surveyors. 
The' committee  will  watch  over  and  promote  the  trade,  industrj-.  develop- 
ment and  ge.ieral  prosperity  of  the  city  ;  promote  the  establishment  of 
manufactories,  trades,  works  and  railway  extensions  ;  make  inquiries  as 
to  land  available  for  such  establishments,  the  selling  or  leasing  tenns. 
and  to  assist  persons  to  obtain  such  land  on  the  best  tenns.  Other 
duties  include  dealing  with  all  matters  relating  to  the  advertising  of  the- 
city,  housing,  travelling  facilities.  &c.  In  the  early  stages  the  cost  of  the 
department  will  be  defrayed  out  of  the  profits  of  the  tramways  under- 
taking. 

Trading  with  the  Enemy. — The  "  London  Gazette  "  of  Feb.  16. 
contains  further  additions  to  the  statutory  list  of  firms  and  persons 
with  whom  trading  by  firms  and  persons  in  the  United  Kingdom  is 
prohibited. 

These  include  :  Xetherhiyid-f. — AUgem.eine  Rad^ogen  A.G.  (Amster- 
dam). A.  M.  Van  derGriendt  (Wilhelm  Siemens)  (Rotterdam),  Siemens  & 
Halske  (The  Hague),  Siemens  Schuckert  Automobilien  Werke  (The 
Hague),  Wilh»lm  Siemens  (manager,  A.  M.  Van  derGriendt)  (Rotterdam). 
War  Savings  Association. — The  employees  of  Messrs.  C.  A. 
Vander\ell  &  ( 'j.  ha\'e  formed  a  War  Savings  Association  and  the 
subscribers  already  number  over  1,300  after  about  a  fortnight's 
work.  Mr.  Mowbray  Atkinson  is  secretary,  Mr.  Barker  (the  cashier); 
is  treasurer  and  there  is  also  a  representative  committee. 


TENDERS    INVITED. 


Synchronous  Condensers. 

The  ToHoNTo  Electric  Commi.ssioners  invite  tenders  for 
Synchronous  Conden.scrs  of  ■'j.OOO,  7,500  or  10,000  k.v.a.  capa- 
(nty  for  operating  on  their  hydro-electric  system,  25  cycle,  three- 
)iliase.  Alternatives  arc  required  for  2,200  and  13,000  volt 
macliines.  Specifications  and  Jjarticulars  may  be  obtained  from 
the  general  manager,  Mr.  H.  H.  Couzcns,  226-8,  Yonge-streot , 
Toronto,  and  tenders,  addressed  to  the  C!hairmin  of  the  Toronto 
lllectiic  Coniln'ssioners,  are  to  be  in  by  March  28.  See  also 
nil  iiilnrrisement. 

Turbine,  Dynamo,  Battery,  &c. 

KlI.MAI.MJCK  (CO.    LlMKHlCK)   ElBCTRIC  LlOHT   &    I'oWKR  (ll. 

(Ltd.)  re<iuire  tenders  by  10  a.m.  March  .5  for  the  supply  of 
Hydraulic  Turbine  and  Accessories,  Dynamo  aiul  Motor 
booster.  Storage  Battery  and  Switchboard.  Siiccificaf ions 
from  the  Secretarv. 


II 

Railway  Stores. 

The  (jRE.iT  CENTR.4L  R.MLW.4V  Co.  invite  tenders  for  the 
supply  during  the  six  months  ending  Oct.  31.  1917,  or  during 
the  12  months  ending  April  30,  1018,  of  various  stores  and 
.Materials,  including  Asbestos  Packing  Sheets  and  Boiler  Cover- 
ing, India  Rubber:,  Hardware,  Oils,  Wire,  &c.  Sami)les 
and  patterns  may  bo  seen  from  Feb.  26  to  March  5  inclrsive 
in  the  Public  Hall  of  tho  Conservative  Club,  Gorton-liuio, 
(Jorton,  Manchester,  and  specifications  and  forms  of  tender  may 
be  obtained  from  the  stores  superintendent,  Mr,  Walter  Williams, 
(Jreat  Central  Railway,  (lorton.  Tenders  to  the  secretary.  Mr, 
Oliver  S.  lloll,  .MarNk'bone  Station,  London.  N,W.,  by  March  (i. 

Coal  Conveying  and  Ash-handling  Plant,  &c. 

Manchester  Corporation  want  tenders  by  10  a.m.  l\Iarch  7 
for  the  supply  and  erection  at  Stuart-.street  station  of  Coal- 
conveying  and  Suction  Ash  Plant.  Specifications  from  Mr.. 
F.  E.  Hughes.  Town  Hall,  Manchester. 
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Electrical  and  Tramway  Stores. 

The  Electricity  Committee  of  Bolton  Corporation  invite 
tenders  for  Materials  and  Stores  for  year  ending  March  31,  1918. 
including  Lubricating  Oils,  Joint  and  Service  Fuse  Boxes. 
Jointing  Materials,  Wire,  &e..  Meters,  Motors,  Motor  Starting 
Switches,  Transformers,  Ironmongerj-,  Stoneware,  Cable 
Troughs,  Covers,  &c.  Specification  and  form  of  tender  from  the 
borough  electrical  engineer  {Mr.  W.  J.  H.  Wood),  and  tenders 
to  the  Chairman  of  the  Electricity  Committee,  Town  Hall, 
Bolton,  by  noon  March  7.     See  also  an  advertisement. 

The  Tramways  and  Electricity  Committee  of  Belfast  Cor- 
poration invite  tenders  for  the  supply  of  stores  and  materials, 
including  mill  furnishings,  jjackings  and  asbestos  goods,  lubri- 
cating oils  and  petrol,  rubber  goods,  tools,  ironmongery,  steam, 
gas  and  water  tubing,  trolley  wire,  overhead  line  material  and 
galvanised  wires,  v.  b.  insulated  cable,  v.  i.  r.  cables  and  wires, 
electrical  accessories,  lamps,  arc  lamp  carbons  and  carbon 
brushes  ;  bitumen,  bitite  strip,  prepared  tape  and  rubber  tape. 
joint  box  compound,  fuse  wires,  wood  and  stoneware  troughing. 
•c.  i.  street  box  frames  and  covers,  c.  and  w.  i.  pipes,  lighting  feeder 
and  section  pillars,  glazed  stoneware  or  glass  cable  bridges, 
copper  cable  connectors,  meters,  maximum  demand  indicators. 
time  switches  and  house  service  cut-outs,  &c.  Forms  of  tender 
and  particulars  from  Mr.  T.  W.  Bloxam,  city  electrical  engineer. 
East  Bridge -street,  Belfast.  Tenders  to  the  town  clerk,  Mr.  R. 
Meyer,  by  10  a.m.  Wednesday,  March  14,  See  an  advertisement. 
Hammersmith  (London)  Borough  Council  invite  tenders  for 
the  supplj'  of  stores  for  the  year  ending  March  31,  1918,  in- 
cluding small  Engineers'  Tools,  Metal  Steam  Tubes  and  Fittings, 
Hand  Files,  Steam  Packing  and  Jointing,  Oilmens'  G'ocds,  Elec- 
tric Light  Sundries,  Insulated  Wires,  Cable  Joint  and  Fuse 
Boxes,  Insulating  Compound,  &c.  Forms  of  tender  from 
Mr.  G.  C!.  Bell,  85,  Fulham  Palace-road,  and  tenders  to  the  Town 
Clerk,  Mr.  Leslie  Gordon,  Town  Hall,  Hammersmith,  W.,  by 
4  p.m.  of  Feb.  28. 

Tenders  are  required  by  first  post  March  14  for  supply  of 
Electrical  goods  for  one  year  to  the  Cheshire  County  Asyltim, 
Macclesfield.     Forms  of  tender,  &c.,  frcm  the  Clerk. 

PowELL-DuFFRYX  Steam  Coal  Co.  require  tenders  by  10  a.m. 
March  7  for  supply  of  Electrical  GJoods,  Asbestos,  &c.  Forms  of 
tender  from  Stores  Manager,  AberamanOffices.Jnear  Aberdare. 

The    Bedwas   Navigation    Colliery   Co.    (Ltd.)   recpmes 

tenders  by  10  a.m.  March  8  for  12  months'  supply  of  Electrical 

tioods,  &c.     Forms  of  tender  from  the  Sc<retary,  Bedwas,  Mou. 

Barrow-ij>-Fi'RNEss  Corporation  re(piu-e  tenders    by  noon 

March  .")  for  one  year's    sup])ly  of  Electrical  and  Engine-room 

Stores,  &c.    Forms  of  tender  from  Borough  Electrical  Engineer. 

Londonderry  Corporation  want  tenders  by  noon  Mavib  17 

for  supply  of  Carbons,  Meters,  Cables,   Fuse   Bo.xes,   Eulhi- 

room  Stores,   &c.,  for  their  electricity  department.     S|Mili(a- 

fions  from  the  I'orough  Electrical  Engineer. 

Steam  and  Electric  Wagons. 

Briciiton  Corporation  rcquiie  tenders  by  10  a.m.  March  9 
for  Hiipply  of   "iton  Steam  Wagon  and  3J-ton  Electric  Wagon. 
each  with  front  watering  tank. 
Electric  Lamps,  &c. 

'Ill'-  N'l'ToKLxN  Railway  Commissioners  require  tenders  by 
1 1  a.m.  .March  21  for  supply  of  200  Half-watt  Lamijs,  100 
UiuleniM  and  I'K)  Contact  Couplings.  Specification,  &c.,  from 
till-  ('(/inini«Hii,nerM'  oHiccK,  Sjienccr-Btrcet,  Melbourne. 

The  .MKTiioi'oLtTAN  VVatkk  Board  require  tenders  by 
1)  .i,m.  .Miinli  8  for  three,  nix,  niiU',  or  12  months'  H\ip])ly  of 
I'.lirtrii  LiiiipH.  Forms  of  teiuler  from  the  Chief  Enghieer, 
~.i\<,y  ■..iiti,  Slr.uKl.  bjiidoii,  W.C. 


Telephone  Materials,  &c. 

Tenders  are  invited  up  to  March  28  for  the  supply  and  delivery 
to  the  Postmaster-General's  Department,  State  of  South  Aus- 
TK.U,IA.  of  Telephones,  Telephone  Parts,  Cords,  Line  Material, 
Creed  Tape,  &c.,  and  up  to  noon  Feb.  28  for  the  supply  of 
telephone  apparatus,  ear-pieces,  heat-coils,  protectors,  &c.,  to  the 
Postmaster-Geu'^rars  Dept.,  State  of  Queensland.  Specifica- 
tions, tender  forms,  &c.,  can  be  obtained  at  the  Common 
wealth  Offices,   London.      See  alsJ  an  adv;rlisiment. 

The  High  Commissioner  for  the  Union  of  South  Africa  invites 
tenders  for  the  supply  and  installation  of  an  Automatic  Tele- 
phone Exchange  at  the  Post  Office,  Pietermaritzburg,  Natal 
Province.  Specification  and  conditions  of  contract  from  the 
offices  of  the  High  Commissioner,  32,  Victoria-street,  London, 
S.W.,  where  tenders  must  be  lodged  by  noon  March  8. 

Turbo-Alternator  and  Condensing  Plant. 

Tenders  are  invited  for  the  supply  and  delivery,  f.o.b.,  and 
complete  erection  of  One  Steam  Turbo-alt  crnator  (of  7,500  k.v.a.) 
and  Condensing  Plant,  at  the  City  of  Melbourne  electricity 
works.  Tender  forms  from  Messrs.  Mcllwraith,  McEacham  & 
Co.  Ppy.  (Ltd.),  agents  for  the  City  Council,  Billiter-square- 
buildings,  London,  E.C.  Tenders  to  Chairman,  Electric  Supply 
Committee,  Town  Hall,  Melbourne,  by  noon  March  5. 

Boiler,  Coal  Bunker,  Conveyor,  &c. 

The  Electricity  Committee  of  Harrogate  Coiporation  invite 
tenders  for  the  supply  and  erection  ot  a  by-product  St«am  Boiler, 
Overhead  Coal  Bunker,  Coal  Conveyor  and  Structmal  Stee 
Work.  Specifications  from  borough  electrical  engineer,  Mr.  Geo. 
Wilkinson,  M.I.E.E.,  to  whom  tenders  are  to  be  sent  by  MarchS. 
Carbons. 

Buenos  Ayres  Municii^lity  invite  tenders  for  the  supply  of 
Electric  Carbons  during  1917.     Conditions  of  tender  may  be 
consulted  at  the  Oficina  de  Licitaciones,  Avenida  de  Mayo  525, 
Buenos  Ayres,  whtn  tenders  will  be  received  until  March  30. 
Electric  Light  and  Power  Concession  ( Extension  of  Time). 

The  time  for  the  reici|it  ut  tciiilcrs  for  a  concession  offered 
by  the  CJoveniment  of  Grenada  for  ticneratiiig  and  Supplying 
Electricity  for  Lighting  and  Power  in  the  town  of  St.  George's 
and  the  residential  .suburbs  has  been  further  extended,  and 
tenders  ^l■ill  now  be  received  at  the  Office  of  the  Colonial  Secre- 
tary, Grenada,  up  to  March  31.  The  Government  will  grant. 
the  exclusive  right  to  furnish  light  and  power  for  30  years, 
renewable  in  periods  of  20  years  thereafter,  the  Government  tt) 
have  the  sole  right  to  purchase  at  a  price  to  be  fixed  by  arbi- 
tration. The  contracting  firm  will  be  allowed  to  import  free  of 
duty  all  materials  rec|uired  for  electric  lighting.  Plan  of  town, 
with  particulars,  may  be  obtained  from  the  office  of  the  Colonial 
Secretary,  Grenada.' British  West  Indies, 


TENDERS  RECEIVED  AND  ACCEPTED    e 


tcnd-.-rs  ha 


I'uded  fo 


r.i;.\  hi  uKii.      'I  he   I'ullow  ill! 
acceptance  by  the  Council  : — 

British  'rliomson-Houston  Co.,  turbcgencrator  and  condensing  plant, 
£8,674  ;  Siemens  Bros.  &  Co.,  supply  of  cables,  £3.273,  and  laying  and 
jointing  cables,  £2.(131  :  British  Electric  Transformer  Co.,  .six  trans- 
former.'*,  £1.130;  Sterling  Boiler  Co.,  two  l)oileis.  with  nicelinnieal 
stokers,  0i,tUO. 

(il.Asuow. — The  Corporation  has  ae -eiitcd  the  tender  of  Snuth  & 
Stcven.s  111  for  wiring  two  shops  in  Gallougato. 

Tlio  Trmnwavs  (■(imniittce  bus  aeee|,le>l  (li,  tender  of  the  Liverpool 
Kleell-ieCaMe  in.  I,  .r  I  tie  Ml  (.pi  V   nl  .al.le 


FINANCIAL    MATTERS. 


!!1 
COMPANIES'  MEETINGS  AND   REPORTS. 


BLACKPOOL  k  FLEETWOOD  TRAMROAD  CO.  Tin- nil  rarniiiKH  dining 
hilii,  n'Kr  |in'ni'-ril  <.f  <l'lp<'ritiiP'  iiit<'n-«l  ikiiI  ti\ei|  cliiir((e«.  were 
\.]H.2r,r,.  II..  .M.  bikI  Willi  iifilU.  12".  3.1.  l.rr.uKht  (i.rwiiiil.  On-  lolnlJH 
\ri.r*tr,.  IV..  IWl  Ay>\<i'-< mv  interim  dividend  for  ti  iiuhiIIin  iimIimI  .Itiiu. 
.Wi,  at  rnlo  ol  I  ■  ..iniiiii  (fl.OIKl)  tli"  brilmiw  |h  tlll.ridfi.  Oh.  (Id. 

I'll"  diP'elot  'Miynieiil   of   I'mdl  (livideiid   of  <tj   jwr  cent. 

(iniikiMK  lit   .  .if)  on  llm  "linn-  cnpilnl,  nlinorliinu  Dfl.TMl, 


.lariliu'     l< 
ATilill'.;  de 


III    iv,.ei 
IK'  .if  ill 


1 1. (10(1 


,1    t,.    .l.-ni'i 


eiati.m   iv.-ei'vc  C.^),(W(>. 
Iciivinx  .i:3.74U.  l«s.  (!d. 


iitM  iiy  i;:i.o(i.">.  7.M. 

tn  eiui'V  fiinviinl,  '.iil>ieet  loexeeHS  I'lnilils  duly. 

CENTRAL  LONDON  RAILWAY  CO.— l''oi'  the  year  191«  the  ngRrcgato 
grofM  trallie  n  ceiptx  ol  the  live  eoni|iniiieH  iiarties  to  the  "Common 
Fund"  au'riement  (the  City  *  Soiilli  l.oiidnii.  Central  London.  London 
Kleotrin  and  Metropolitan  District  Uiiilway  Comimnies  iiiid  the  Loudon 
(leiieral  OiimilniH  Cn.)  were  i;r).27S.Sl2.  7s,  Kid.,  and  the  aumegate  gl■o^s 
reei'iplH  of  the  live  compaiiies  from  all  Hources  weiv  t(1.03H,r)2ll.  fis.  lid. 
'I'll''   aj;i«i(Kiite  iimount  relaiiiid  by   the   live   companies  for  "revenue 
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liiibilitii-s  ■•  wa^  i;5.r):U,.-)(n.  1:N.  lOd.  Tlic  balanci-  of  £500.907.  12p.  Id. 
was  credited  to  the-  "  Common  Fund."  and  under  the  tcnns  of  the  agree- 
ment til.'  Comjiany  is  entitled  to  20  per  eent.  of  thi.s  fimd.  This  sum 
(£1(11, :«•:(.  10.*.  5d.).  phis  £15,685.  17s.  Od.  brought  forward,  makes  a 
total  I  if  £117,07!).  7s.  lid.,  which  is  availabe  for  dividends  on  the  ordinary', 
|infi'iied  ordinary  and  deferred  ordinary'  stocks.  The  total  nimiber  of 
(lassengers  carried  and  the  average  fare  per  passenger  cannot  be  given, 
owing  to  the  Metropolitan  District  Co.  still  being  under  Government 
control,  and  the  figures  of  that  company  con'-euuently  not  being  avail- 
able. The  gro«s  receiyits  of  the  Central 'London  Co.  were  £310.810,  and 
the  expenditure  wa^  tliirt.Illl.  With  miscellaneous  receipts  (£36,873), 
the  total  net  inounie  w  i^  £18+492.  The  interim  dividends  of  IJ  percent, 
on  the  ordinari-  and  of  2  per  cent,  on  the  preferred  ordinary  stock  for  the 
half-year  ended  .lune  30  absorbed  £42,711.  leaving  £74,368.  which  will 
admit  of  the  payment  of  a  dividend  of  1 J  per  cent,  on  the  ordinary  stock, 
of  2  per  cent,  on  the  preferred  ordinary  stock  for  the  half-year  ended 
Dec.  31,  1910,  and  of  3  per  cei.t,  on  the  deferred  ordinary-  stock  for  the 
whole  year,  making  3|  per  cent,  on  the  orflinan-  and  4  i)er  cent,  on  the 
preferred  ordinary  stock  for  the  year,  leaving  £12,079  to  be  carried 
forward.  The  dividends  paid  in  1915  were  3  per  cent,  on  the  ordinari-, 
4  per  cent,  on  the  preferred  ordinary,  and  2  per  cent,  on  the  defern  d 
ordinary  stock,  with  £15,086  carried  forward.  On  account  of  the  im- 
certain  outlook,  the  high  price  of  materials  and  labour,  and  the  impos- 
sibility of  securing  all  the  materials  requiredfor  the  complete  maintenance 
of  the  property,  the  ajjpropriation  to  reserve  has  been  increased  by 
£10,000  compared  with  1915.  The  capital  expenditure  during  the  year 
amounted  to  £12,295.  and  the  construction  of  the  extension  between 
Wood-lane  and  Ealing  Broadway  is  m.aking  slow  progress  owing  to  the 
war.  An  agreem.ent  has  been  entered  into  wluivlii-  the  ni.em.bers  of  the 
administrative  staff  will  have  the  (ei:'|"'ii"ii ''  "f  participating  in  a 
superannuation  fund  which  has  been  estalilisled  ju'ntly  with  the  other 
companies  parties  to  the  "  Common  Fund,"'  The  n'.anaging  director  (Sir 
Albert  H.  Stanley)  has.  in  consequence  of  his  recent  appointment  as 
Pi-esident  of  the  Board  of  Trade,  resigned  his  position  with  the  Company, 
and  the  directors  desire  to  jjlace  on  record  their  great  appreciation  of  the 
man,''  valuable  services  rendered  'o  the  Company  by  Sir  Albert  Stanley, 
Jlr.  William  C.  Burton  has  been  appointed  a  director  to  fill  the  resulting 
vacancy  on  the  board,  and  arrangements  have  been  made  whereby  Mr, 
Burton  has  consented  to  perform  the  duties  of  tlie  managing  director. 

CITY  &  SOUTH  LONDON  RAILWAY  CO.— The  gross  receipts  of  the 
City  &  South  London  Railwa'-  Co.  for  1910  were  £231,675  aud  the  exiien-  ^ 
diture  was  £121, ,321.  With  m.iscellaneous  receipts  from  rents.  &c. 
(£14,134),  the  total  net  income  was  £124,488.  Adding  £9,027  from  1915 
and  deducting  interest,  rentals  and  other  fixed  charges  (£31,570),  the 
appropriation  to  reserve  (£20.000),  and  the  dividends  on  preference  stocks 
£42,500)  the  balance  available  for  dividend  on  the  consolidated  ordinarv 
stock  is  £39.445.  The  interim  dividend  of  J  iier  cent,  for  the  half-vear 
ended  June  30  absorbed  £11,100,  and  the  balance  (£28,345)  adiriitted  of 
the  paym.ent  of  a  dividend  for  the  half-year  ended  Dec,  31  on  the  con- 
solidated ordinari/  stock  of  f  per  cent.,  making  I!,  jier  cent,  for  the  \-car, 
leaving  £17,245  to  be  carried  forward.  For  1915  the  full  dividend  of 
5  per  cent,  was  paid  on  all  the  preference  stocks,  but  nothing  was  paid 
on  the  consolidated  ordinan-  stock.  The  Compan.v's  portion  of  the 
"  Com.mon  Fimd  "  was  £30,418.  On  accoimt  of  the  micertan  outlook, 
the  high  price  of  materials  and  labour,  &c.,  the  appropriation  to  refers'e 
has  been  increa.=ed  by  £10,000,  compared  with  liilo.  The  capital  ex- 
penditure during  the  year  was  £24.850.  An  agiveirent  has  been  entered 
into  whereby  the  members  of  the  administrative  staff  of  the  Companv 
will  have  the  opportunity  of  participating  in  a  superannuation  fund' 
which  has  been  establishedjointly  with  the  other  companies  parties  to  the 
■"Common  Fund."  The  managing  director  (Sir  Albert  H.  Stanle\)  has.  in 
eniisequenoe  of  his  recent  appointmentas  President  of  the  Board  of  Trade, 
1  •signed  his  position  with  the  Company,  Mr.  Wm.  C.  Burton  has  been 
apjiointed  a  director  of  the  Comnany  to  fill  the  vacancy,  and  arraige- 
ments  have  also  bsenmade  whereby  Mr.  Burton  has  consentedtoperfonn 
the  duties  of  managing  director. 

The  report  and  accounts  were  adopted  at  the  meeting  on  Tuesday, 

ELECTRICAL    DISTRIBUTION   OF  YORKSHIRE  (LTD.).— The  net  profit 

fnr  1910  was  £3,494.  ISs.  !td.,  against  £3.038  in  1915   and  £2.903,  15s.  6d. 

n  1914.     With  balance  from  191 5  (£905.  7s.  8d.)  the  disposable  balance  is 

£4,400,  5s,  8d.     The  directors  recommend  x>ayment  of  a  <iividend  (tax 

^   free)    at    rate    of    6    per    cent,    per    annum    on    thi-    ordinaiy  shares 

:  (£2,531.  12».  2d.),  adding  £1,000  to  reserve,  and  carrving  forward  (svib- 

■  ject  to  directors'  remuneration)  £868,  13s,  Od.     Havins  regard  to  light. 

^ing  restrictions,  increased  expenditure  and  other  difficult  ies  caused  bv  the 

.,  war,  the  directors  consider  the  results  are  sati.sfactoiy. 

FIFE  TRAMWAYS,  LIGHT  &  POWER  CO.  (LTD.)— The  annual  account.s 
show  that  £1,203  lias  been  placed  to  debenture  stock  redemption  fund 
and  £3,00(1  to  reserve,  and  a  dividend  of  4J  per  cent.  (Ic  ss  tax)  for  the 
year  is  recommended,  with  £S.  165  carried' forward.  A  year  ago  the 
■Sflividend  was  3,i  per  cent.,  a  similar  sum  was  plaer<l  to  reserve  and 
£3.737  carried  forward. 

GIANT'S  CAUSEWAY &P0RTRU3H  ELECTRIC  TRAMWAYS  CO.  (LTD.)— 

.   The  annual  meeting  was  h_>ld  on   Saturday.     The  report   slated  that 

owing  to  the  war  the  pa.ssengers  carried  had'fallen  from  1.55,000  in  1913 

to   73,000  last  year.     The   receipts  decreased   by   jiraetieallv  one-half. 

All  eleetrie  iriileag,.  ,,f  ,,ver  27,<""l  was  run  at  2J(f,  jjer  mile. 

LANCASHIRE  UNITED  TRAMWAYS  (LTD.)— The  net  profit  for  19l(>  is 
£33.1(15.  The  receipts  iiurensed  £12.!)7i),  hut  the  increase  ill  expendi- 
tuie   was  £8,775,  due  to  additional  output   of  eleetrieal  energy  and  to 


increased  charges  for  materials  and  labour.  The  int.irest  and  <lividcn(l 
received  from  the  operating  companies,  together  with  sundry  receipts, 
amounted  to  £10,782.  .^ftcr  deducting  interest  on  tho  prior  lien  deben- 
ture stock  and  expenses,  there  remains  £3,024.  Out  of  thi.s  interest 
will  be  paid  on  the  second  mortgage  debenture  stock  for  1916  at  rate  of 
1  per  cent.,  which  will  absorb  £2,9(55,  and  £.39  is  carried  to  depreciation 
account.  There  is  also  a  balance  on  the  year's  working  of  the  operating 
companies  after  payment  of  interest  and  dividends  of  £17,580.  Tho 
depreciation  and  renewal  aeeounts  and  amounts  carried  forwa  d  in  the 
combined  com  panics  now  amount  to  £57,3.30. 

LONDON,  BRIGHTON  &  SOUTH  COAST  RAILWAY  CO.— The  directoKs' 
reiHirl  fnr  1910  stat.-s  that  th.  net  capital  exnenilituiv  amounted  to 
£38.832,  the  major  |iart  of  it  being  incurred  upon  tlic  electrical  equip- 
ment of  the  suburban  railwaj-s  and  the  provision  of  additional  rolling 
stock.  Tho  Board  recommends  dividends  of  £3.  I7s.  6d.  per  cent,  on  the 
undivided  ordinary-  stock  (making  5  per  cent,  for  the  .vear),  £3.  15s,  per 
c:>nt.  on  the  preferred  ordinary  stock  (making  6  per  6ent.  for  the  year), 
£4  per  ci^nt.  for  the  year  on  the  deferred  ordinan,'  stock,  leaving  £30,128 
to  be  carried  fonvard. 

LONDO.-f  ELECTRIC  RAILWAY  CO, —The  gross  receipts  for  1916  were 
£1.(J07.902  and  the  expenditure  was  £513,989.  With  miscellaneous  re- 
ceipts (£90.277)  the  total  net  income  was  £590, 190.  Adding  balance  from 
last  year  (£12,.303)  and  deducting  interest,  and  other  fixed  charges 
(£270. 1 53).  appropriation  to  reserve  (£35,000)  and  dividend  on  preference 
stock  (£120,947)  th,- h.itance  available  is  £164,393.  The  interim  dividend 
for  the  half-\iai  ,  n'lrd  .Fune  30  on  the  ordinary  shares  was  f  per  cent, 
aid  absorbed  tiili.'.iilii,  leaving  £94,433,  which  admits  of  the  payment  of  a 
dividend  for  the  haU-year  ended  Dec.  31  of  f  per  cent.,  making  H  per 
cent,  for  the  year,  leaving  £24,474  to  be  carried  forward  The  dividend 
on  the  ordinary  shares  for  1915  was  H  per  cent,  with  £20,000  placed  to 
reserve  and  £12, .303  carried  forward.  On  account  of  the  imcertain  out- 
look the  appropriation  to  reserve  has  been  increased  by  £15,000,  com- 
pared with  1915.  The  capital  expenditure  during  the  year  amoimted  to 
£39,257.  The  manufacture  of  the  joint  rolling  stock  for  the  through  ■ 
rimning  of  trains  from  the  "  Bakerloo  ''  section  of  the  Railway  to  Watford 
having  been  delayed  owing  to  the  war,  arrangements  have  been  concluded 
with  the  L.  &  N.  W.  Co.  whereby  the  London  Electric  Railway  will,  for 
the  present,  provide  the  necessary  rolling  stock,  and  operate  the  train 
service.  It  is  hoped  to  commence  through  running  at  an  early  date. 
An  agreement  has  been  entered  into  whereby  the  m.embers  of  the  ad- 
ministrative staff  will  have  the  opportunity  of  participating  in  a  super- 
annuation fund.  The  managing  director  (Sir  Albert  H.  Stanley)  has 
resigned  and  Mr.  Wm,  C.  Burton  has  been  appointed  a  director  to  fill  the 
resulting  vacancy.  An-angements  have  also  been  made  whereby 
Mr.  Burton  will  perfonn  the  duties  of  the  managing  director. 

LONDON  ELECTRIC  SUPPLY  CORPN.  (LTD.).— -The  report  of 
the  direet(pis  foi  tlie  yiar  ended  Dec.  31  states  that  the  profit  on  tho  work- 
ing for  the  year  is  £55.213  14s.  Od.,  against  £77,687  18s.  9d.  for  1915. 
With  amount  brought  foiward  (£9,049  12s.  Od.)  and  interest  on  Treasurj' 
Bills  (£847  2s.  9d.)"  the  total  is  £(35,110  9s.  3d.  Deducting  interest  on 
debenture  stock  (£23,494  4s.)  and  sinking  fund  for  redemption  of  deben- 
tm-e  stock  in  1931  (£10,580),  the  balanc(?'is  £25,030  5s.  3d.  The  board 
propose  to  pay  a  dividend  of  4  per  ceat.  on  the  preference  shares  (of 
which  an  interim  dividend  of  3  per  cent,  was  paid  in  September  last), 
viz.,  £17,968.  and  to  carry  forward  £7,068  5s.  3d.  The  supply  has  been 
efficiently  maintained  during  the  year.  The  number  of  units  sold 
amounted  to  49.810.105,  against  .50,757,584;  the  total  co.sts  per  unit 
sold  being  Osdii,.  a^un-t  (i  il-ld-  last  M-ar.  caused  by  the  continued  great 
increase  in  tie  |ii.,'  ■>',  r.>.:\  iiel  '.vil.  -  owing  to  the  war.  The  average 
receipt  per  unit  s.  Id  Iil:!  ihil;  ami  pi.wer)  was  l-02d.,  compared  with 
0-96d.  last  year.  'I'hr  i  \|»  n-i  -  of  generation  have  increased  73  per  cent, 
compared  with  1914.  .i«iii-  i..  tlie  war  (from  £67,693  to  £127,897),  while 
the  units  sold  have  m.  iv,,.,  .1  7  inr  cent.  (40,343,005  to  49,810,105).  An 
accident  to  tho  geneiatiiiu  station  during  the  year  caused  considerable 
damage  and  a  tempmary  slnppaee  of  the  supply. 

METROPOLITAN  DISTRICT  RAILWAY  CO.— The  gross  receipts  for  1910 
were  £1.02i;.-ll  1  and  tie-  .•x;irnilitnrc  was  £603,263.  With  miscellaneous 
recei'its  (£l-i2.(;l7)  tin-  tdlal  net  income  was  £505.765.  Adding  £13,952 
from  1915  and  .lidiiel  in-  iiitm  si .  ivntais  and  other  fixed  charges  (.344,999) 
appropriation  to  res^.rre  (  £;!.-i.eieii  i  I'rl  div  idends  on  guaranteed  and  first 
preference  stock  (£124.93(1).  ilr  I'lji  m  i.  i  diMe  for  dividend  on  second 
preference  stock  and  furtle  r  i,mi\;  i~  171  7ss.  The  interim  dividend 
of  IJ  per  cent,  on  the  second  ijrefcrence  stock  for  the  half-year  cndeil 
June  .30,  absorbed  £22,050,  Icavuig  £52,738,  which  will  admit  of  the  pay. 
ment  of  a  dividend  of  li  percent,  for  the  half-year  ended  31  Dec.  making 
3  )  er  cent,  for  the  year.  It  is  proposed  to  appropriate  a  further  £10.000 
to  reserve,  making  £45,000  for  the  year  (compared  with  £35.000  feu-  1915) 
and  to  cari-y  forward  £20,688.  The  dividend  on  the  second  preference 
stock  for  1915  was  3  per  cent,  for  the  year,  with  £1,3,9.52  carried  foi-ward. 
The  comiiany's  share  of  the  "  Common  Fimd '"  was  £60,836.  The 
capital  expenditure  iluring  the  year  was  £2.475.  The  managing  director 
(Sir  Albert  II,  Stanley),  who  recently  accepted  the  appointment  of  Presi 
dent  of  the  Board  of  Trade,  has  resigned  aud  Mr.  Wm.  C.  Burton  will  lunv 
perform  the  duties  of  managing  dirictor. 

ST.  JAMES'  &  PALL  MALL  ELECTRIC  LIGHTING  CO.  (LTD.)— Tlie 
report  of  the  directors  for  tie-  xaai- ended  Dee.  :!1  states  that  the  eon- 
neclions,  which  at  the  end  of  1915  were  10,305  kw,.  have  been  incivascd 
during  the  year  to  16,(>31  kw.,  and  11,272,368  units  were  supplied  to  con- 
sumers. The  net  profits  for  the  vear  applicable  to  dividends  on  shai-es 
amount  to  £22,842.  9s.  Id.,  and  with  £2.7.52.  4s.  9d.  from  1915  the  total 
js  £25,59'i,  13s.  lOd.     The  interim  dividend  paid  in  August  last  for  half- 
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year  ending  Juae  30,  at  rate  of  7  ner  cnt.  oa  ])referejice  shares  (£3,5C0) 
and  5  per  cent.  03  ordinarr  shares  (£5.000)  absorbed  £8.500,  leaving 
£17.094.  13s.  lOd.  Th?  directors  propose  to  pay  a  dividend  at  rate  of 
7  per  cent,  on  the  preference  shares  for  the  second  half-year  (£3.500).  and 
a  dividend  oa  the  ordinary  shares  for  the  second  half-year  of  5s.  (id.  pc  r 
share,  making  with  the  interim  dividend,  a  total  distribution  of  S  rcr 
cent,  forthe  year  (£11.000*.  leaving  £2.5!t4.  13s.  lOd.  to  be  carried  forward. 

SBnTHTIELTJ  MARKET  ELECTRIC  SUPPLY  C3.  (LTD.)— The  sros 
profit  for  1916  was  £3.797.  7s.  9d.  (against  £1.249.  18s.  6d.  in  1915)'  and 
the  net  profit  £2.466  14s.  lid.  (agamst  £2.815  19s.  2d.).  A  smn  of  €400 
has  again  been  placed  to  deb?nture  stock  redemption  fmid  and  £1,250 
to  depreciation  account.  With  £1.296  4s.  6d.  brought  in  the  balance  is 
£2.112  19s.  5d.  In  consequence  of  a  .serious  fire  which  occurred  in  th" 
generating  station  in  October  the  profits  have  bsen  adversely  affected. 
The  servic?  to  the  Markets  was  interrupted  for  some  days  pendii  g 
arrangements  for  a  tenmorary  supply  and  it  was  then  decided,  in  oidtr 
to  provide  against  any  similar  intcrniption  in  future,  to  retair  that  supply 
as  a  permanent  standby^,  and  to  alter  the  pressure  of  the  company's 
system  to  conform  thereto.  The  cost  of  the  change  will  be  gradually 
liquidated  out  of  revenue  spread  over  three  years.  The  damage  caused 
by  the  fir.-  was  covered  by  insuranc?.  The  directors  propose  to  ]  ay  a 
dividend  at  rate  of  1  per  cent,  per  annum  on  the  ordinary  shares  (£600). 
to  write  off  cost  of  chan.ge  of  pre.sure  (£.500)  and  to  carry  forward  £1.012 
19s.  .5d.  For  th'.'  first  nine  months  of  the  year  the  sale  of  current  showed 
a  satisfactory  increase.  The  higher  costs  of  production,  due  to  the  pre- 
vailing CDiditions,  were  met  to  some  extent  by  increasing  the  price  of 
the  current :  but  there  is  reason  to  expect  a  further  rise  in  the  price  of 
the  principal  commodities  so  long  as  these  conditions  last.  The  new 
Diesel  oil  generating  set,  which  was  installed  in  the  spring,  has  proved 
entirely  satisfaotorv. 

SOUTH  METROPOUTAH  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— 
The  revenue  account  for  1910  shows  a  credit  balance  of  f50,.509.  12s.  4d., 
which,  with  £6,604.  18s.  7d.  brought  forward  and  £1,001.  14s.  being 
dividend  of  10  per  cent,  on  the  company's  holding  of  shares  in  the  West 
Kent  Klectric  Co.,  makes  a  total  of  £58,116.  4s.  lid.  After  dediuting 
£12,.588.  13s.  4d.  for  interest  on  debenture  stock  and  £7,863.  17s.  2(1. 
for  interim  dividends  paid  on  the  preference  shares,  the  balmce  is 
£37,663.  14s.  5d.  The  directors  recommend  payment  of  final  dividends 
upon  the  7  per  cent,  cumulative  first  preference  shares  (£5,003.  17s.  7d.) 
and  the  6  per  cent,  cumulative  second  preference  shares  (£2,890.  19s.  7d. ), 
the  appropriation  of  £17,600  to  credit  of  depreciation  fund,  and  the  pa.v- 
ment  of  a  dividend  of  4  per  cent,  per  annum  (less  tax)  on  the  ordinary 
shires  for  the  year  (£4,920),  leaving  a  balance  of  £7,248.  17s.  3d.  to  bo 
carried  forward.  There  are  6,985  consumers  (against  6,78rin  1915), 
with  21,411  H.P.  (against  19,389  h.p.)  connected.  The  gross  revenue 
shows  a  further  substantial  improvement,  but  owing  to  the  high  price  of 
coal  throughout  the  ycir  nearly  the  whole  of  the  increase  has  been  ab- 
sorbed in  extra  expenditure.  The  new  5,000  kw.  turbo-generator  has 
been  put  to  work,  and,  in  order  to  deal  with  the  growth  of  the  business, 
an  additional  5,000  kw.  set  has  been  placed  on  order.  With  the  sanction 
of  the  Trcasurj-,  £29,140  4.V  per  cent,  first  debenture  stock  and  5,440 
fi  per  cent,  cumulative  second  preference  shares  were  issued  during  the 
year.  Sub.stantial  progress  has  been  made  in  the  business  of  the  \\  est 
Kent  Electric  Co..  the  gro.ss  receipts  having  more  than  doubled,  while  the 
iii-t  r'-v<Mi|..  increisc<l  from  £3.051.  3s.  3d.  t.j  £5.432.  7s.  S'l. 

WESTMINSTER  ELECTRIC  SUPPLY  CORPN.  (LTD.)— The  report  for  the 
year  1916  states  that  th"  total  power  of  the  lamps,  motors  and  apparatus 
connected  to  th-  company's  mains,  which  on  Dec,  31,  1915,  was  t|i- 
equivalent  of  about  42,355  kw.,  had  incrca.sed  by  Dec.  31,  1916,  to  th'- 
e.^uivalent  of  about  43.969  kw.  The  diitctors  have  elected  Lieut-. Col. 
.J.  K.  Kemnant,  M.I'.,  to  fill  the  vacancy  caupcd  by  th"  retirement  of  tlw 
lit.  H<o.  \V.  Hayes  Kiaher.  M.P.  An  interim  dividend  at  rate  of  5  vcr 
cnt.  per  annum  on  thv  ordinary-  shar<'S  and  the  dividend  or  the  4}  pi  r 
'•■nt.  I'rcfercnce  xhans  I'or  the  half-year  ending  .June  30,  1916,  has  been 
di»tril.ut<d.  After  allowing  for  dej)reciation,  sinking  fund  and  othi  r 
<hnr.'<«.  th"  balancj  is  £40.077.  3k.  2d.,  from  which  must  he  deducttd 
III-  •..•r--,id  half.yearK  dividend  on  the  pi-eferonce  shares  (£12,3751. 
having  £27.702.  3«.  2d.  Out  of  this  the  board  rc-commcnd  payment  of 
n  iliMdend  at  th"  rate  of  It  per  cent,  per  aniaim  (less  tax)  for  the  pn^t 
h«U.yenr.  making  7  per  c--nt.  for  th"year.  carri'ing  forward  £2,9.52.  3».  2d 


NEW    COMPANIES,  &C. 


ASSOCIATED  BRITISH   MACHINE  TCOL  MAKERS  (LTD.)     (145.9991. 

frunf  ii,tii|i,iiy,  r.-g.    Ki  li.    I  I.  mpilal  £|(:o,i'(iii  m  £1  fhaici.,  to  carry 

..n  »h'-  t.-i-it-.-..-  ..I  mill  jiini.  iiini  int'iM-c-nUL'  l""\  iiinmitui-l  iirorn,  mei-hani. 

lid  ni-neriil  "iigiiiMT",  nmki'm  of  wiihI  liliixt  machinery,  air 

xvn'-ii  urd  liNilrogen  gii«  pliinl,  Sir.      KifKt  dirccton)  arc 

I    \V    K  A«<|iiiili.  S   II.  March,  A.  H.  Unldwin,  W.  B.  Ung, 

\    I      .1        -  A..,,.i.  \V   c,  .sIiiuUk,  W.  I>.  Kurd. .Smith.  E.  Williums  and 

II    Hiill.r       li.K    ..I!...   :    31.  ViiloriiiHtrei.t,  S.W. 

BOXRA    MAOHETO  RCPAIRIHO  CO.  (LTD.)     ( 116.0.30).— I'liviito  Com- 

M,<i(m  ill  £1  »linii.H  (.3(10  pref.).  to  take  over 

l>    llorra  nml  to  carry  on  the  buBincHH  of 

.i,'iiH<.«,  dynnmii"  and  motor  Be(  CHtmriec  Ac. 

•  f-        I)    norm.  W.  11.  ,M.  Durgfim  and  H.  .1.  I'roikl.r 

ilh.     MiH'elur)  ;   C.  (;,  l.irrclte.     K<g.  uniie  :   72.  Dean- 

vv. 


DRIVER.  DENMAN  &  COOPER  (LTD.)  (145,9.55.)— Private  compan.v, 
reg.  l-Vb.  9.  capital  £.50.000  in  £1  shares,  to  take  over  the  business  of  cable 
raanufactur.-rs,  wire  drawers  and  electrical  engineers  and  metallurgists 
carried  o  1  l>v  J.  Drennan  and  J.  K.  Cooper  as  Drennan  &  Cooper  and  the 
Xorth  Western  Cable  Co.,  and  also  certain  assets  in  England  belonging 
to  the  Driver-Harris  Wire  Co.  (of  Newark,  X'.H.A- ).  and  to  enter  into  aS 
agreement  wjth  W.  B.  Driver  and  J.  Drennan  and  J.  K.  Cooper.  First 
directors  (to  number  not  less  than  three  nor  more  than  five)  are  F  L 
Driver  (chainnan),  W.  B.  Driver,  A.  Bensel.  .7.  Drennan  (managing 
director)  and  .T.  K.  Cooper.  The  two  last  mentioned  mav  retain  office 
for  six  years.     Secretary,  J.  Drenn.nn. 

N.GUNN  &  CO.  (LTD.)  (14.5,992).— Private  Comjiany.  reg.  Feb.  13. 
capital  £1,000  in  £1  shares  (900  cumulative  preference),  to  carry  on  the 
business  of  manufacturers  and  dealers  in  name-plates,  labels,  discs, 
badges,  &c..  metal,  celluloid,  bone,  ivorv  and  other  materials,  manu- 
facturers of  electric  lamps  and  fancy  goods,  &c.  N.  Gunn  is  permanent 
governing  director.     Reg.  office  :   46.  Queen  Victoria -street,  B.C. 

NEW  SWITCHGEAR  CONSTRUCTION  CO.  (LTD.)  (145.96-t.)— Private 
company.  Reg.  Feb.  !l.  eanital  flu.lHiil  i„  £]0  shares,  to  cariy  on  the  busi- 
n°ss  of  electrical  i-nL'iiic(  rs.  ma-.uifar-turers  of  and  dealers  in  swit-chgcar, 
transformer.5.  heating  and  lighting  aj^paratus.  &c.  The  Board  of  Trade 
has  authorised  the  company  to  acquire  part  of  the  imdertaking  of  the 
Switchsear  Construction  Co.  (Ltd.),  the  books  and  documents  of  wh'ch 
are  liable  to  inspection  imder  the  Trading  with  the  Enemy  Act.  The 
usual  provisions  to  ensure  the  British  character  of  the  new  company  are 
inserted  in  the  memorandum  of  association.  The  subscribers  are  .J. 
Hall,  electrical  engineer,  and  C.  E.  Ckevts. 


CITY  NOTES. 


aiBMORANDA  (Feb.  20).— Consols,  52.  Consols  Pay  Day  March  K 
Stocks  and  Shares  Ticket  Day,  March  13.  Pay  Davs,  Feb.  23  and  March. 
14.     Price  of  Silver,  38d.  

BOURNEMOUTH  <S  POOLE  ELECTRICITY  SUPPLY  CO.  (LTD.)— A  final 
dividend  has  been  declared  on  the  ordinary  shares  at  the  rate  of  7  per 
c^nt.  xier  annum  (less  tax)  for  the  half-year  ended  Dec.  31,  making'  6  per 
cent,  for  the  year. 

CALLENDER'S  CABLE  &  CONSTRUCTION  CO.  (LTD.)— Mr  Andrew 
Wilson  Tait.('..\..  ha-  joined  the  hoards  of  Callender's  Cable  &  Con- 
struction Co.  (Ltd.)  and  of  the  Anchor  Cable  Co.  (Ltd.). 

CAMBRIDGE  ELECTRIC  SUPPLY  CO.  (LTD.)— Th-  total  profit  for  1916 
was  £7.096.  and  £2.753  was  brought  fonvaid.  Debenture  and  other 
interest  require  £1,783,  £1.000  is  placed  to  depreciation  tujcoimt,  and  a 
dividend  of  5  per  c?nt.  per  annum  for  the  year  is  recommended,  £2.607 
Ijcing  carried  forward. 

DIRECT  WEST  INDIA  CABLE  CO.  (LTD.) — An  interim  dividend  of  6 
per  el  lit.  jicr  annum  (tax  free)  has  been  declared  on  the  ordinary  shares 
GUERNSEY  RAILWAY  CO  -Including  £471  brought  forward,  the  net 
profit  for  1916  (after  writing  off  £840  for  depreciation  and  placing  £500 
to.general  reserve)  is  £1,711,  against  £1,729.  .-\n  ordinary  dividend  of 
5  per  cent,  has  been  declared,  the  same  as  in  1915. 

HALIFAX  &  BERMUDAS  CABLE  CO.  (LTD.)— .\n  interim  dividend  of 
(i  pel-  eciit.  per  annum  (tax  fri-r)  lias  been  dei-lared  011  the  ordinarj'  shares., 
LIVERPOOL  OVERHEAD  RAILWAY  CO.— The  directors  recommend 
pa'  ment  of  a  final  ilividi  nd  for  the  half-year  ended  Dec.  31  at  the  rate 
of '5  pir  e  -nt.  ner  aniuini  on  th"  prifen-nce  shares  and  of  4  per  c?nt.  jjer 
annum  o-i  th.- oidiiiai-'- shares  (less  tax  in  both  cases),  making  5i)erc?mt 
on  th  -  ;'r,fer.-i>i-  -  a  ul  3  [  per  c?nt.  on  the  ordinarj-  shares  for  the  year. 

MATHER  tc  PLATT  (LTD.)  — Th-^  directors  recommend  a  final  dividend 
of  12.',  p.'r  c  -nt.  on  the  ordinary  shares,  making  171  jm  r  cent,  for  the  pa-t 
vear. 'compared  with  12i  per  k-nt.  for  each  of  the  two  prcei-ding  yi  ar-i 
and  15  per  cent,  for  1913.  The  net  profits,  after  ehaiging  depreciation,, 
directors'  remuneration  and  making  provision  for  dcnibtful  debts  and  war 
taxation,  were  £171.053,  lo  which  must  be  added  £75.461  brought  for- 
ward, making  £246.514.  .-Uter  paying  the  above  dividends  and  trans- 
ferrin-' £30.(1(111  to  reserve  (making  £:iOO,(iOO)  a  sum  of  £91,514  has  been 
eanie.l  fmward. 

MERSEY  RAILWAY  CO. — The  din  etors  announce  interest  payments  as 
follows  •  4  ner  ciMit.  on  18«fl  dcbentuivs,  3  pi-r  c_-nt.  on  1871  debentures, 
3  ..;  r  c  -lit.  o  1  111"  1882-3-.')  debenture  stocks,  and  1  per  cent,  on  the  "  13" 
d'li:-ntiir.-  stock. 

NEWCASTLE  UPON-TYNE  ELECTRIC  SUPPLY  CO.  (LTD.).— A  final  div 
,|.,,|  ,,f   |i   |„.|-  ,,.„t.  Ii-is  l-eeii  dc-.lu.-.j  ..M  ilie  ordinary  shares,  makin 
Hitli  till-  mteri.n  dividei.d  of  21   |.e.   ,    1  t.  already  ).aid.  7  per  cent,  for 
t  he  year, 

SOUTH  LONDON  ELECTRIC  SUPPLY  CORPN.  (LTD.)— The  directors  have 
ih  clar.-il,  ;.ul>jecl  to  liiial  audit.  11  dividend  on  th"  ordinarj-  shan-s  at  the 
rate  of  .5  per  e.-nt.  per  aniiuin  for  th"  >ear  191(>,  iilacing  £7.550  to  de- 
pr<-ciation  fiuul  and  earning  forward  £3.053. 

TYNE8IDE  TRAMWAYS  it  TRAMR0AD8  CO.— On  the  past  hiilf-ycar's 
working  tliere  is  11  diK|Kisable  -mplu^  «!  £6.923.  It  is  p^oIlo^ed  to  pay 
41  |,ev  leiil.  (iiiakiiig  3  \.rv  cent.  I..1  til  -  year),  to  corry  £1,800  to  reserve 
mid  £661  b.rward. 

WESTINOHOUSB  ELECTRIC  &  MFO  CO  -  The  stockholders  have  votoil 
II  (.n.-Hi  ..1  iii.ie.iMng  (he  eH|M(al  (1..111  ?(O,00O,C0O  to  S75,00O,O0O. 
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Norrc:s. 

Insulating  Properties  of  Oil. 

Elsewhere  we  give  a  short  account  of  an  experimental 
research  on  the  electric  insulating  properties  of  transformer 
oil.  The  tests  were  carried  out  in  the  Electro  Technical 
Laboratory  at  Tokyo,  and  the  investigation,  which  was  started 
with  the  object  of  standardising  commercial  methods  of 
testing,  brought  to  light  a  number  of  interesting  phenomena. 
By  far  the  most  important  of  these  is  the  effect  of  what  the 
authors  term  dust  on  the  insulating  properties  of  the  oil.  The 
dust  referred  to  is  the  cotton  fibre  which  adheres  to  the  elec- 
trodes and  to  the  walls  of  the  containing  vessel  after  these 
have  been  cleaned  and  polished  with  well-dried  cotton  cloths. 
The  curves  showing  the  breakdown  voltage  of  an  oil  containing 
various  percentages  of  moisture  are  very  instructive,  and  the 
authors  state  positively  that  the  water  in  the  oil  does  not 
materially  aSect  its  insulating  properties  unless  the  oil  con- 
tains some  hygroscopic  medium,  such  as  cotton  fibre,  which 
can  easily  absorb  the  moisture.  It  would  appear  that  such 
fibres  make  bridges  between  the  electrodes,  and  that  the  fibres 
by  absorbing  moisture  put  the  gap  into  a  condition  correspond- 
ing to  tlie  bridging  of  the  gap  with  water  strings.  The  rules 
laid  down  for  the  cleaning  of  the  vessel  and  electrodes  before 
making  a  test  are  explicit.  So  important  arc  the  conclusions 
that  w(i  sliould  like  to  see  them  verified  at  an  early  date,  and  it 
would  be  lu!l])ful  if  Messrs.  Hirobe,  Oc;aw,\  and  Kubo,  the 
authors  of  the  present  work,  would  endeavour  to  make  the 
electrodes  and  containing  ves.sel  cheniicallv  clean  l)efore  intro- 
<lucing  the  sample  of  oil  to  be  tested. 


The  L.CC.  Tramways. 

During  the  last  few  years,  and  especially  .since  tlie  outbreak 
of  war,  tlie  tvinuwavs  of  the  Luiidim  ('(luntv  Cduncil  liave  lieen 


a  source  of  anxiety  to  the  Committee  responsible  for  their 
management.  Once  again  the  whole  position  has  been  re- 
viewed by  the  Highways  Committee,  and  conclusions  have 
now  been  reached  which  will  be  found  summarised  on  another 
page.  These  conclusions  at  length  show  an  awakening  to  the 
real  needs  of  the  case.  It  is,  no  doubt,  only  natural  when  an 
undertaking  is  not  showing  satisfactory  financial  results  that 
economy  should  be  practiced  as  far  as  possible,  but  this  is  not 
necessarily  the  be.st  cour.se  to foUow.  In  1910,  when  Mr.  .1.  H. 
RiDF.R  resigned  his  position  as  electrical  engineer,  this  post 
was  abolished  and  the  work  was  given  to  his  assistant  at  half 
the  salary.  A  similar  economy  was  practised  in  the  Trafl&e 
Department.  The  result  of  this  sort  of  thing  was  that  Mr.  A. 
L.  C.  Fell,  the  Chief  Officer,  was  overburdened  with  details  and 
recently  broke  down  in  health.  That  this  policy  does  not  pay 
now  seems  to  be  realised.  It  is  quite  impo.ssible  for  those 
chiefly  responsible  for  a  large  undertaking  to  give  adequate 
attention  to  matters  of  prime  importance  if  at  the  same  time 
they  are  required  to  attend  to  those  details  which  should  be 
left  to  their  subordinates. 


It  has  now  been  decided  to  appoint,  in  addition  to  the  Chief 
Ofiicer,  a  Traffic  Manager  and  an  Electrical  Engineer,  a  Rolling 
Stock  Engineer  and  a  Permanent  Way  Engineer,  apart  from 
other  minor  officials,  and  it  is  the  intention  to  give  a  certain 
freedom  of  action  to  those  in  responsible  positions.  This  is 
obviously  desirable.  As  a  rule  such  freedom  leads  to  a  greater 
senise  of  reisponsibility  and  to  better  work.  Of  cour.se,  this 
scheme  will  involve  a  certain  additional  expenditure,  namely, 
£5,600  per  annum,  and  we  hav  noticed  an  outcry  in  the  daily 
press  against  this  supposed  waste  of  money.  Such  a  sum, 
however,  is  small  in  comparison  with  the  yearly  revenue  and 
expenditure  of  the  undertaking,  running  into  millions.  Tims, 
in  normal  times  the  number  of  employees  in  the  Traffic  Branch 
is  7,000,  the  wages  being  £11,000  per  week  ;  in  the  Electrical 
Branch  the  annual  expenditure  is  £300,000  ;  in  the  Rolling 
Stock  branch  the  number  of  employees  is  normally  about 
3,000,  and  salaries  and  wages  run  to  £4,000  a  week  ;  whilst  in 
the  Permanent  Way  branch  the  number  of  employees  is  nor- 
mally 1,400  and  the  salaries  and  wages  amount  to  £2,000  a 
week.  Undertakings  of  this  magnitude  cannot  be  properly 
run  "unless  officials  are  obtained  who  are  adequately  paid,  and 
we  are  glad  to  see  tJiat  the  Highways  Committee,  and  the 
Count  i'  Council  also,  now  realise  this  side  of  the  question  and 
are  acting  accordingly. 

Contrast  in  Lighting  Problems. 

In  )iis  I'apcr  before  the  lUuniinating  Engineering  Society 
on  Feb.  20,  Dr.  Kerb  di-scussed  the  effect  of  "glare"  from  a 
somewhat  novel  standpoint.  Suggestions  have  often  been 
made  that  the  absolute  brightness  of  shades  should  be  limited 
to  a  stated  figure.  Wliat  is  less  generally  understood  is  that 
tlic  ])rejndicial  elTcct  of  a  bright  light  is  largely  a  matter  of 
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contrast.  The  eye  can  withstand  enormous  variations  in 
brightness  if  the  transition  is  gradual,  but  it  objects  to 
abrupt  changes.  A  striking  instance  of  this  is  the  alternation 
of  bright  patches  of  light  and  dense  obscurity  in  London 
streets  at  night.  We  are  glad  to  note  that  the  changes  now 
being  introduced  in  some  of  the  streets  give  promise  of  greater 
uniformity  and  better  diffusion  of  light.  We  should  not  be 
surprised  if  experience  of  the  milder  luminosity  of  the  lanterns 
now  coated  with  translucent  whitewash  did  not  lead  to  the 
more  general  use  of  diffusing  glass  after  the  war.  Another 
instance  of  extreme  contrast  is  furnished  by  the  cimena  theatre. 
The  flicker  of  a  poor  film  and  the  effect  of  sudden  extinction 
or  switching-on  of  lights,  both  of  which  are  admittedly  trying 
to  the  eyes,  illustrates  ""  successive  contrast,'  whOe  the  tran.si- 
tion  from  the  brightly  Kghted  screen  to  the  dark  surroundings 
of  the  theatre  exemplifies  ""  simultaneous  contrast."  In  the 
interests  of  children,  by  whom  .such  entertainments  are  largely 
visited,  the  lighting  conditions  in  such  theatres  deserve  careful 
study.  We  observe  that  the  Cinema  Commission  has  now 
invited  the  Illuminating  Engineering  Society  to  form  a  small 
comnuttee  to  j;o  intij  the  matter. 

The  Use  of  Stranded  Wire. 

Is  our  present  issue  our  readers  will  notice  an  advertisement 
by  the  Cable  Makers'  Association  asking  that  solid  wires  be 
u.sed  instead  of  stranded  wires  for  the  smaller  sizes  of  cable. 
This  request  is  due  to  the  fact  that  Government  requirements 
in  small  stranded  wires  at  the  present  time  are  very  great, and 
if  stranded  wires  are  ordered  for  other  jnirposes  delay  will 
necessarily  occur  in  completing  Government  orders.  The 
objections  to  the  use  of  solid  wires  are  well  known,  but  under 
the  circumstances  we  feel  that  the  needs  of  the  country  must 
come  first,  and  we  trust  that  those  who  are  responsible  for 
the  type  of  wire  that  is  to  be  used  in  installations  will  accept 
the  position  and  will  comply  with  the  request  of  the  Cable 
Makers'  Association. 


The  Electrical  Training  of  Disabled  Soldiers  and  Sailois. 
Jl.M.  the  Queen  visited  tlic  NortJiani])tcin  Polytechnic  Insti- 
tute (I^ondon)  on  PVb.  21  in  order  to  inspect  the  classes  that 
have  been  arranged  for  training  disabled  soldiers  and  sailors 
as  electrical  sub-station  attendants.  On  the  same  occa.sion 
Her  Maje.sty  inspected  the  shops  of  the  newly  established  lens- 
uriiiding  section  of  the  department  of  technical  optics  at  tin- 
Inntituti'. 

Interconoection  of  Lancashire  and  Cheshire  Electricity 
Supply  Systems.  .V  < 'onfcr.-nc,-  ,,l  J)clri.Mtr>  rcpicsmtiiig  the 
Mnijii  iji.il  anil  Ininjiauy  Klectricity  Siijiply  .\iitli(iritics  will  be 
lield  in  the  Manchester  Town  Hall  to-day  (Friday)  at  11  a.m., 
to  consider  tlie  projJOBals  set  forth  in  the  Report  of  the  Com- 
iiiittcf  for  th<-  IntiTConnection  of  Lancashire  and  Cheshire 
ICI'f  trieity  .Sup])ly  Systems.  The  Conference  will  he  presided 
over  by  iir.  G.  H.  lioberts,  M.P.,  the  Parliamentary  Secretary 
to  the  Board  of  Trade,  and  the  electricity  supply  authorities 
will  he  rei>rewntefl  liy  about  120  delegates. 

Audible  Reception  of  Cable  Messages.    It  is  announced 

tiiat  a-  til,-  re<iilt  <.f  .•.viHTiriii  Ml  -  (•.inied  mit  iiiuler  tiie  direction 
of  Lieut. -Coi.  (i.  (),  Sqiner.  eiihle  eoniiiiunication  may  be  re- 
ceived by  ear  iii«|ead  of  l>y  eye  as  ut  |>resent.  Tiie  iinprove- 
nieiit  con»i»t«  e-<Menlially  in  the  udujilation  of  the  '"  ticker  " 
and  iiiiilii.n  typerf  of  inittniiiient  used  for  receiving  the  signals 
in  radio  teleKrnpliy.  The  cub!.,  used  in  the  test«  wuh  1,086 
inilew  III  length  and  hiMJ  a  K.  I{.  iipjiroxiiiiately  e()uivalent  to 
one  of  the  At  hint  II  liil.leH.  The  actual  receiver  was  an  ordinary 
tcji-phone.  The  feehle  <  urreiit  received  wax  broken  up  by 
nieano  of  u  nlippii,({  i  ,,iiIh<  t  "  ticker  "  uiid  rendered  audible, 
(ind  in  order  Ut  iM-cme  Kreaier  sen,ii|,ili(y.  a  limed  iiudion  ani- 
|.litier  wiu  UM-d  in  eonneetioii  with  the  "ticker,  Tlie  sensitive- 
iM-1  of  thifl  nppttrnlu.'^  ix  suiil  to  be  mi  great  ||,ut  Iohm  than  one- 
mi  iitietli  oj  thi!  voltrtxe  iieceHxiiry  for  nperating  the  .^i|>hon 
teconliT  id  iiuflicient  to  >ti>e  ;;<iod  Iniflie  ^ijiiiiili. 


National  Service.— The  .second  reading  of  the  National 
Service  Bill  took  place  in  the  House  of  Commons  on  the  22nd 
ult..  when  the  Home  Secretary  explained  the  objects  of  the 
measure. 

Sir  Geo.  Cave  assured  the  House  that  the  .scheme  outlined  was  of  a 
rohmtary  character,  and  that  it  contained  no  new  element  of  com- 
pulsion. There  was,  therefore,  no  need  to  harbour  the  slightest  fear  of 
industrial  conscription. 

In  this  connection.  Mr.  Neville  Chamberlain  has  issued  a  list  of  essential 
trades,  and  these  include  public  utility  services  (electricity  supply 
stations,  tramways,  &c.);  mining  and  quarrring  ;  metals,  mines,  impic 
ments  and  conveyances  (including  electrical  engineering,  manufacture 
and  repair  of  mining  and  electrical  machinery,  &c.),  and  the  chemical 
and  oil  trades,  &c. 

Speaking  at  Sheffield  on  Tuesday,  Mr.  Chamberlain  stated  that  a 
revised  list  was  in  preparation  and  would  be  issued  in  a  few  day.<. 

State  Control  of  Coal  Mines  and  Canals.— Tlio  Govern- 
ment have  decided  to  take  possession  of  the  Coal  Mines  and 
Canals  in  the  United  Kingdom. 

Coal. — The  Board  of  Trade  have  issued  an  order  taking  possession  as 
from  March  1  of  all  coal  mines  in  the  United  Kingdom,  other  than  those 
in  South  Wales  and  Monmouthshire,  of  wliioh  possession  was  taken  on 
Dec.  1  last.  A  new  department  has  been  created,  with  Mr.  Guy  Calthrop 
(general  manager  of  the  L.  &  N.W.  Railway  Co.)  at  its  head,  for  control- 
ling the  mines  and  exercising  all  the  powers  of  the  Board  regarding  coal. 
.Mr.  Calthrop  will  be  assisted  by  Sir  R.  Redmayiie,  H.M.  Chief  Inspector 
of  Mines.  The  objects  of  the  scheme  are  :  (1)  To  control  the  coalmines  of 
Great  Britain  during  the  war  ;  (2)  to  organise  an  executive  similar  to  the 
executive  in  the  case  of  the  railways  ;  (3)  to  install  machinery  for  econo- 
mical handling  and  distribution  ;  and  (4)  to  pay  colliery  proprietors  their 
pre-war  dividends. 

Canals. — The  Board  of  Trade  have  .also  issued  an  order  taking  posses- 
sion of  a  number  of  canals  as  from  March  1.  They  have  appointed  a 
oommit.ee  to  control  the  canals  taken  over.  Sir  Maurice  Fitzmaurice  is 
chairman  of  the  committee,  and  the  other  members  (in  addition  to  repre- 
sentatives of  the  Government  departments  concerned)  are  Mr.  H.  .1.  Ash. 
-Ml .  A.  Peploe,  Jlr.  A.  J.  Saner,  and  Mr.  J.  T.  Williams. 

Improvement  in  Public  Lighting  in  London. — A  welcome 
improvement  has  recently  been  made  in  the  lighting  condition> 
of  London,  lanterns  of  public  lamps  being  blackened  only  over 
a  short  length  of  the  upper  portion,  the  lower  and  larger  part 
being  covered  with  special  translucent  whitewash. 

The  method  has  already  been  introduced  into  many  of  the  chief 
thorouglifares.  It  has  the  merits  of  eliminating  the  bright  patches 
under  the  lamps,  making  the  general  illumination  both  brighter  and 
more  uniform,  and  diminishing  the  severe  contrasts  which  were  a 
ilisagreeable  feature  of  the  methods  of  screening  previously  employed. 
In  the  present  darkened  condition  of  the  streets  the  shielding  of  the 
lamp  filament  or  mantle  l\v  the  ditfusing  coating  of  whitewash  is  also 
a  good  feature,  with  a  view  to  reducing  glare. 

Sir  G.  Cave,  in  reply  to  a  question  in  the  House  on  Monday,  stated 
that  the  avoidance  of  the  bright  patches  under  lamps  was  considered 
an  improvement.     It  was  also  stated  that  the  number  of  fatal  street- 
accidents  in  the  Metropolitan  area  during  the  hours  of  darkness  from 
Aug.  1,  1914,  to  Jan,  31  last  year  was  9,54  and  the  number  of  persons 
killed  ))y  Zepi)elins  during  the  same  period  was  only  137. 
Chemists    in    War.     In  the  current  part  of  the  ""  Proceed- 
ings "  t){  the  In.stitute  of  Chemistry  tjiere  appears  an  interesting 
short  article  by  the  Registrar,  giving  certain  details  of  the 
important  part  played  by  chemists  in  the  war. 

In  previous  wars  the  authorities  have  considered  officers  of  the 
ll.A.M  C.  sufficiently  trained  for  all  necessaiy  militaiy  duties  involving 
chemical  knowledge",  but  in  the  present  conflict  it  has  been  impossible  for 
the  medical  staff  to  take  on  the  necessaiy  chemical  work.  Many  chemists 
liave,  thcR'fore,  been  ap])ointed  to  commissions  engaged  in  scientific 
work  not  only  with  the  K.A.M.C..  but  also  with  the  A,S,C„  the  A.O.D.. 
and  other  units.  In  consequence  of  the  methods  employed  by  the 
Germans  there  also  arose  a  demand  for  men  with  training  in  chemistiy 
for  service  in  the  lield,  and  it  was,  therefore,  deemed  expedient  to  enlist 
nuMi  with  scientilic  knowledge,  and  thus  a  new  force  was  brought  into 
evistenee.  The  men  who  went  voluntarily  and  were  sent  abroad  at  a 
veiv  short  notice,  and  aft^T  a  short  training  went  into  action.  According 
to  desjmtches  thev  did  their  work  exceedingly  well,  dealing  with  the 
ollensive  and  ilefe'nsi  ve  in  gas  attacks.  ( leinra'lly  siieaking.  it  was  found 
that  the  best  qualilied  chemists  provi'd  to  be  the  best  soldiers.  In  due 
course,  when  the  force  was  more  eoinpletely  organised,  a  considerable 
number  of  men  were  withdrawn  and  transferred  to  the  Ministry  of 
Miiiiiliims,  in  order  that  their  services  might  be  available  for  work  of  a 
more  Hcieiitilie  eliaiarter.  At  the  conolusion  of  the  article  attention  is 
drawn  to  the  main-  liiies  of  activity  in  which  chemists  are  essential,  both 
ill  Ibis  eiinntrv  and  at  the  front. 


OBITUARy. 


.1.    II.  TllCKKii.-We  regret  to  aniumnee  the  death,  which  took 

place  on  the  IHIh  ult f  Mr,  .1.  II.  Tucker,  of   MoHsrs.  .1.  II.  Tiickei 

&  (  (1.,  electric  11^111  aiiil  power  aeeesKory  niamifnetiirers.    Mr,  Tucker, 
who  was  in  his  .'■>r>lh  year,  had  not  been'  really  well  since  I  he  siiiliiiuT. 
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liiit  \va<i  taken  seriously  ill  in  DcceraLer,  ar.d  has  been  unable  to 
attend  to  business  since  then.  We  are  infoiinecl  that  Mr.  Tucker's 
death  will  involve  no  change  in  the  business  or  policy  of  the  firm. 

W'm.   Chvrch. — The  death  occurred  on  Sunday  of  Mr.  William 

(  lunch,  the  electrical  engineer  at  Buckingham  Palace  during  the 

reign  of  King  Edward  VII.,  and  later  at  Marlborough  House,  where 

he  continued  to  discharge  his  duties  till  a  fortnight  ago.     Mr.  Church 

J  was  in  his  73rd  vear. 

'         ,1.  R.  Preece. — The  death  of  Mr.  John  Richard  Preece,  C.M.G., 
M.I.E.E.   (formerly  H.M.   Consul-General  at    Ispahan,  Persia),  oc- 
>     curred  in  London  on  Sunday  last.     He  was  a  brother  of  the  late 
'      Sii-  William  Preece. 

ilr.  Preece  was  73  years  of  age.     He  went  to  Persia  in  1867  as  assistant 
engineer  of  Persian  telegraphs.   He  resigned  in  1891,  when  he  became  a 
•       Consiil.  and  he  retired  from  the  consular  service  about  15  years  ago. 

W.  H.  HrxTER.— The  death  of  Mr.  Wm.  Hy.  Hunter,  M.Inst.C.E., 
I  aged  08.  consulting  engineer  to  the  Manchester  Ship  Canal  Co., 
I     occurred  on  Tuesday. 

E  E.  C.  Churchward. — We  regret  to  record  the  death  of  Mr.  E.  C- 

'       Churchward,  general  manager  and  engineer  of  the  Scottish  Central 
Electric  Power  Co. 

Deaths  ox  Active  Service. — The  following  deaths  on  active 
service  are  reported  ; — 

We  regret  to  annoimce  the  death  of  Gapt.  Eric  Sutherland  Phillips 

(8th   Bat't.  Border  Regt.),  eldest  son   of  Mr.   and  Mrs.  J.   A.    Phillips. 

k       "  St.  Aubyn,''  Rugby.     At  the  declaration  of  war  Capt.  Phillips  was  a 

\     pupil  in  the  works  of  the  British  Thomson-Houston  Co..  Rugby.     He 

\j  volunteered  for  service  and  enlisted  as  a  private  in  the  6th  O.xon.  &  Bucks 

JJV  Light  Infantiy  in  September  1914.     He  was  given  a  commission  in  the 

y     8th  Batt.  Border  Regt.  in  December,  1914.  was  promoted  to  Lieutenant 

in  November,   1915,  and  to  Captain  in  December.   1916.     He  died  of 

wounds  received  in   action   on    Feb.   21,   aged  22  years.     His   Colonel 

writes  : — '"  He  was  a  most  excellent  young  officer,  always  willing  and 

cheerful.     During  the  time  when  he  was  in  charge  of  the  Machine  Gun 

I      Detachment  of  the   Battalion  he  did  very  good  work.     He  was  very 

plucki-  mider  fire,  and  a  verj-  good  leader.     We  shall  all  miss  a  cheer}'. 

plucky  comrade,  and  a  great  favourite  in  the  Battalion." 

Second-Lieut.  Geo.  W.  Bowater  (R.G.A.),  who  has  died  on  Feb.  20 
after  an  operation  necessitated  by  an  illness  contracted  while  on  active 
service,  was  an  electrical  engineer  by  profession.  He  served  at  the  front 
for  11  months  as  a  sergeant  in  the  S.  Midland  Brigade,  R.F.A.,  before 
obtaining  his  commission  last  autumn. 

Mr.  W.  E.  Evans,  chief  clerical  assistant  at  the  London  showrooms 
of  the  Edison -Swan  Electric  Co.,  died  early  in  Febniar\',  after  only  three 
weeks'  service  with  the  B.F.C. 


INSTITUTIONS  AND  SOCIETIES. 


PERSONAL. 


Hull  Corporation,  on  the  recommendation  of  the  Electricity  Com- 
mittee, have  increased  the  salary  of  Mr.  .1.  F.  Magoris,  acting  city 
electrical  engineer  (in  the  absence  of  the  city  electrical  engineer, 
Mr.  H.  Bell,  who  is  on  military  service),  by  £75  per  annum.  Mr. 
Magoris  has  had  entire  charge  of  the  department  since  the  outbreak 
of  war,  and  th>.'  committee  have  expressed  high  appreciation  of  the 
services  rendered  by  him. 

In  the  absence  of  Mr.  Spencer,  general  manager  of  the  Bradford 
tramways,  on  C4oveniment  work,  the  Corporation  have  appointed 
Mr.  Stirk,  traffic  .superintendent,  to  take  charge  of  the  traffic  side 
of  the  department,  and  Mr.  .1.  W.  Dawson,  engineering  assistant, 
will  look  after  the  engineering  side. 

His  many  friends  in  the  electrical  industry,  who  have  heard  with 
regret  of  his  recent  illness,  will  be  glad  to  know  that  Mr.  W.  Crawford, 
of  Belliss  &  Morcom,  is  making  satisfactory  progress. 


APPOINTMENTS  VACANT  AND  FILLED. 


Royal  Society. — At  the  meeting  held  yesterday  Papers  were  read, 
among  other.s,  on  "  Osmotic  Pressures  Derived  from  Vapour  Pres- 
sure Measurements,"  by  the  Earl  of  Berkeley,  F.R.S.,  E.  ().  .]. 
Hartley  and  C.  V.  Burton  ;  and  on  "The  Complete  Photo-Electric 
Emission  from  the  Alloy  of  Sodium  and  Potassium,"  by  W.  Wilson. 

Institute  of  Metals.— il/etaZ  Melting.— A  special  feature  of  the 
forthcoming  spring  meeting  of  the  Institute  of  Metals,  to  be  held  on 
March  21  aiwl  22,  will  be  a  general  discussion  on  metal  melting,  a 
subject  which  hitherto  has  received  very  little  attention  from  the 
scientific  societies.  It  has  now  assumed  great  national  importance, 
since  vast  quantities  of  fuel — solid,  liquid  and  gaseous — are  used  in 
metal  melting,  particularly  for  munitions  making.  Economies  in 
the  use  of  these  fuels  in  the  metal  industries  are  generally  realised  to 
be  possible,  but  the  lack  of  comparative  data  has  often  hindered  the 
adoption  of  the  most  efficient  means  of  metal  melting.  The  Institute 
of  Metals  is  very  fortunate  in  having  as  its  president,  who  will 
preside  over  the  discussion.  Sir  George  Beilby,  LL.D.,  F.R.S.,  the 
head  of  the  new  GJovernment  Board  of  Fuel  Research.  At  the 
forthcoming  meeing  a  series  of  six  communications  will  be  made 
bearmg  on  all  phases  of  the  question  of  the  melting  of  the  non- 
ferrous  metals,  whether  by  high-pressure  or  low-pressure  gas,  coke, 
oil  fuel  or  electricity.  In  regard  to  the  last-named  we  notice  that  a 
Paper  is  to  be  read  by  Drs.  H.  C.  Greenwood  and  R.  S.  Hutton  on 
■'  An  Electric  Resistance  Furnace  for  Melting  in  Crucibles."  In  addi- 
tion to  the  metal  melting  discussion,  several  imjiortant  communica- 
tions bearing  on  other  phases  of  metallurgical  work  will  be  pre- 
sented- On  account  of  Caxton  House  ha\'ing  been  commandeered 
by  the  War  Office,  the  address  of  the  Institute  of  Metals  will  in 
future  be  36,  Victoria-street.  London.  S.W. 


A  draughtsman  is  wanted,  preferably  with  some  knowledge  of 
magnetos.     See  advfrlisement. 

Messrs.  .lohn.son  &  Phillips  (Ltd.),  Charlton,  London,  S.E.,  ad> 
vertis-^  for  switchgear  draughtsmen.  Tne  tirn\  also  advertise  for 
an  assistant  transformer  designer. 

•Junior  enginecrs-in-charge  are  required  for  a  large  power  station 
in  Scotland  (d.c.  and  e.h.t.  three  phase  with  rotaries)  ;  also  jmiior 
engineer  for  mains  department.     See  advertisemoil. 

k  switchboard  attendant  is  required  for  a.c.  and  <l.c.  municijjal 
electricity  works  in  the  Midlands. 

.\  shift  engineer  is  required  for  a  .small  municijial  station. 


Mr.  F.  H.  Rudd,  station  superintendent  at  Rochdale,  has  been 

promoted  to  the  }x).sition  of  acting  borough  electrical  engineer  for 

three  months  and  Mr.  W.  .1.  H.  Wood,  of  Bolton,  has  been  appointed 

Consulting  engineer  for  the  same  period,  in  order  to  prepare  a  report 

,  on  the  present  jjosition  of  the  electri<'ity  undertaking. 


Sp.. 


ARRANGEMENTS  FOR  THE  WEEK. 

TUESDAY,  MarcH  6th. 

Royal  Ixstitutios. 
3 p.m.     At  Albemarle-street.  Piccadilly.  W.     Lecture  on  "Internal 
Combustion  Engines."  by  Prof .  W.  E.  Dalby,  M.A.    (Lecture  11.) 
ENorNEERs'   Club. 
7.30  p.m.     At  Albert-square,  Manchester,      Paper  on  ''  Engineering 
and  Imperial  Production,"'  by  Mr.  T.  C.  Elder. 
Faraday  Society. 
At  the  Rooms  of  the  Chemical  Society.  Burlington  House. 
W.     Discussion  on  "  The  Training  and  Work  of  the  Chemical 
Engineer."   opened  by  Sir  George   Beilby.   F.R.S.     Papers  on 
-The   Training    of   the   Chemical   Student   for   Work  in    the 
Facton-."  by  Prof.  F.  G.  Donnan,  F  R.S.  :     '  The  Training  of 
the  Works  Chemist  in   Physics,  "  by  Mr.  G.  R.  Darling  ;    and 
■'  A  Plea  for  the  Forgotten  Factor  in  Chemical  Training."  by 
Mr.  W.  R.  Cooper,  M.A. 
THURSDAY.  March  8th. 

The  I.sstitutiox  of  Electrical  Engineers. 
m.     M   the  Institution   of  Electrical  Engineers.  Victoria  Em- 
banknu-iit.    W.C.      Paper    on     "The    Voltage    Regulation    of 
Rotary  ('oiiverters,  '  by  Mr.  G.  A.  .luhlin. 
FRIDAY,  March  9th. 

Physical  Society. 
5  jj.M.  At  the  Imperial  College  of  Science,  Imperial  Institute-road, 
S.  Kensington,  S.W.  Agenda:  "To  Measure  the  Pressure  in 
a  High  Vacuum  by  Means  of  Logarithmic  Decrement."  by 
Dr.  P.  E.  Shaw.  B.A.  :  "  A  Diffraction  Colour  Box,"  by  Mr.  A. 
W.  Clavden.  M.A.  ;  Demonstration  of  Interference  Effects  with 
aThoqie  Crating."  by  Jlr.  .-V.  W.  Claydeii.  M.A. 


,<  p. 


1st  LONDON  ENGINEER  VOLUNTEERS. 

Lieut. -Colonel  C.  B.  Clay,  V.D.,  Commanding. 
Orders  for  the  Week  • 

Officer  for  the  Week. — Platoon  Commander  W.  .1,  A.  Watkins. 

Next  for  Duty. — Platoon  Commander  E.  Greenop. 

-Monday,  March  5. — Technical  for  Platoon  No.  9,  at  Regency-street  ; 
Squad  and  Platoon  Drill,  Platoon  No.  10  :  Signalling  Class  ;  Re- 
cruits' Drill,  8.30  to  8.  . 

Wednesdav,  March  7.— Instructional  Class.  6.15  ;  Platoon  Drill.  Platoon 
No.  I." 

Th\irsday.  March  8. — Platoon  Drill.  Platoon  No.  7  :  Ambulance  Class 
by  M.O..  6.30  :    Signalling  Class. 

I'ridav.  .March  9th. — Technical  for  Platoon  No.  10.  Regency-street : 
Scpiad  and  Platoon  Drill.  No.  9  ;   Recruits'  Drill,  6.25  to  8.25. 

Saturday.  Marcli  10.— N.t'.O.'s  Glass,  2.30,  Company  Commander 
('nstell,  knots  and  lashings. 

Sunday.  March  11.— Special  work  at  Bomliim;  School  Parade  Clap, 
ham  Junction  Station  (City  &  S.L.  Tvrb.'  IJ.iilwny),  9.45  a.m  Cni- 
form,  haversacks,  water-bottles.     Jlidilay  rat  inns  to  be  carried. 

Easter  Training.— Will  be  at  Esher.     See  Special  Order. 

Muskcfiv. — For  all  Companies.     See  Notice  at  Headquarters. 

Note.  — Unless  otherwise  ordered,  all  Drills.  &o..  will  take  place  at  Head- 
quarters. 
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ELECTRICAL  SYSTEM  OF  THE  RAND  POWER  COM- 
PAMES,  WITH  SPECIAL  REFERENCE  TO  METHODS 
OF  OPERATION  AND  EXPERIENCE.* 

BY    BEK>'.AJ!D    PRICE. 

(Continued  from  page  629.) 

f  Summary. — The  object  of  this  Paper  is  to  describe  the  lay-out  and 
operating  characteristics  of  the  electrical  portion  of  one  of  the  largest 
power  schemes  of  to-dar.  and  to  place  at  the  disposal  of  electrical  engi- 
neers certain  experience  gained  on  that  scheme  during  the  last  seven 
years.  The  Paper  is  confined  to  a  consideration  of  the  electrical  system 
when  viewed  as  a  complete  entitj-. 


Co^TROL  OF  System  Operation. 

The  control  and  regulation  of  supply  is  partly  automatic  and 
partly  non-automatic  (i.e.,  executive),  and  concerns  three  factors  : — 
economy,  suitability  and  reliability  of  supply. 

The  first  essential  is  that  the  executive  control  shall  be  centralised 
at  one  point  from  which  all  instructions  affecting  the  safe  and  effici- 
ent operation  of  the  system  shall  emanate. 

The  control  room  is  at  Simmer  Pan.  From  this  room  radiate 
special  teleplione  circuits  direct  to  all  important  centres  on  the 
system.  By  connecting  through  at  these  centres,  communication 
can  be  established  with  any  sub-station  or  with  employees  located 


An  illuminated  sign  is  also  jilaced  in  each  Ijoiler  house  indicating 
two  signals:  "  Load  rising  "  and  '"  Load  falling."  By  this  means 
tlie  switchboard  attendant  is  enabled  to  assist  the  boiler-house  staff 
in  the  regulation  of  steam  generation. 

In  order  that  the  control  engineer  may  immediately  be  made  aware 
of  the  automatic  operation  of  sub-station  .switches,  an  alarm  system 
has  been  installed  which  operates  a  bell  and  indicatois  at  the  local 
generating  station  or  step-down  station  and  also  operates  a  bell  and 
master  indicators  in  the  control  room.  The  installation  of  this  alarm 
system  has  proved  very  valuable  in  expediting  resumption  of  supply 
imder  emergency  conditions,  and  it  has  not  involved  any  large  ex- 
penditure because  existing  telephone  wires  have  been  utilised. 

Economy  of  Supply. — The  economical  operation  of  the  system  in- 
volves intelligent  regulation  of  the  loading  of  the  several  generating 
stations  to  secure  minimum  generating  costs.  This  involves  not 
only  the  careful  regulation  of  the  loading  of  each  of  the  four  stations 
every  hour  of  the  year,  but  also  the  organisation  of  maintenance  work 
to  obtain  minimum  loss  of  output  from  those  stations  which  generate 
at  lowest  cost. 

The  cost  of  coal  is  by  far  the  most  important  item  of  generating 
cost,  and  especially  so  in  the  case  under  consideration  where  the 
monthly  system  load  factor  is  70  per  cent.  The  calorific  value  and 
railage  of  the  coal  varies  widely  at  different  stations,  the  cost  per 
unit  sent  out  being  less  at  the  Vereeniging  and  Brakpan  stations 


Subststions. 
Sectionali'sing  Switches. 
Electrically  Driven  Compressors. 
Neutral  Earth. 


Fid.  4. DiAliUAM  <1F  PoWKR  CoMl'.lNtEs'  SYSTEM. 


along  the  routcM  of  any  of  the  overhead  lines.  The  control  engineer 
Mifj)  lit  a  table  in  the  ci'ntre  of  the  room  and  on  thi^  wall  facing  him  a 
liirg<-  diagram  of  the  entire  HyBlem  is  placed.  'J'his  diagram  is  very 
ximilar  to  that  Hhown  in  Fig.  4  and  is  arranged  so  that  all  switching 
o|H-riitionK,  lis  they  take  place,  may  be  recorded  thereon  by  means 
of  coloured  (lines  Musp«  ndeil  from  pins. 

Ill  onli-r  that  the  Hwilclilioard  allendants  )nay  nxpeditiouHly  carry 
<iiii  iiiHinietionH  received  from  the  control  engineer,  telephonic  com- 
iiiiiiii'-ation  is  provided  between  Mieslallon  control  switchboard  and 
llie  (i|nTiiiirig  piumiigi  H  in  the  Hwitcli-lioUHCH,  A  special  sigiudling 
"Vxl'-m  is  iiIho  provided  for  eomniuniealing  jiieHsa(.'eH  to  and  from 
111'  iiirliine  drivers.  When  n  Kwitchboard  attendant  desires  to  issui' 
.III  ihKlriieliriri,  he  pressfH  one  of  a  number  of  buttons  on  the  control 
|iiiiii  I  "if  ilii-  iiiiielilni-  nonicrned,  which  rings  several  large  eh  elric 
IxOU  placed  iilciig  the  li-nglli  of  llie  engine  looni,  and  simultaneously 
illiiliilnaleR  the  nnmliiriil  llie  mucliineund  llie  instruction  coiu:erne(l 
<Hi  «  Inrge  Nigiial  lioiird  placed  in  view  of  every  driver  in  the  turbiiK! 
Iidune.  .Ml  liirbnie  drivers,  on  hearing  the  bell,  look  at  lh<!  siginil 
iKianl,  iinri  the  oni'  in  cbiirge  of  the  maelnne  <  oncerned  notes  the 
mslniclion  given,  lie  in  lurn,  by  prt^sing  rmo  nf  a  number  of 
biiKonn  pliMMtl  m  ar  Inn  machine,  can  notify  the  iiwil<libnard  nttcti- 
ilnnt  that  lie  liim  reiiivid  the  iiiesuHge  or  lliiit  cerlaiii  iriKtnietions 
have  Isen  enrriiMl  mil,  thin  brliig  done  by  Ihe  ringing  nl  a  bell  at  the 
••niitr'-l  twi«<'hbonrr|  ami  the  illiiiiiinatioii  of  a  hiiiuII  Higniil  on  the 
in  1.  I  ■•■■■}  pari'il. 

l'«I*r  ivail  iK-fon-  llm  Hoiith  Afrionn  Inst,  of  E.K. 


than  at  the  other  two,  and  a  little  higher  at  Koslurvillc  thiin  at 
Simmer  Pan. 

The  most  economical  method  of  loading  is  as  follows : — 

During  the  period  of  heavy  load  in  the  morning  and  early  after- 
noon, Vereeniging,  Urakpan  and  Simmer  I'ati  stations  arc  run  at 
(he  ma.ximum  jiossiblc  output,  leaving  Koshcrville  to  generate  a 
minimum  ijuota.  The  Roshervilh?  station  is  run  as  a  peak  station. 
When  the  load  falls  and  after  Hosherville  has  been  shut  down,  the 
Mrakpan  station  continues  to  run  at  maxinuim  possible  output 
whilst  Simmer  Pan  and  Vereeniging  share  the  renuiinder  of  the  load 
ill  such  a  manner  as  to  keep  to  a  niiiiimuin  the  balance  of  power  ex- 
changed between  the  two  systems  over  the  week.  In  practice  this 
means  that  th-  load  factor"  of  (he  \'creciiiging  output  is  but  little 
less  than  the  maximum  possible. 

.As  legnrds  miiiiilciiance  work,  il  is  clearly  economical  that  the 
lime  during  which  machines  are  out  of  conuni.ssioii  shoidd  be  a 
iiiinimiim  at  all  stations  excejiting  Hosherville.  Vox  this  reason  il 
pays  to  work  overtime  on  repairs  and  overhauls  at  Vereeniging, 
Urakpnn  ami  Slnimer  I'an  stalimis. 

The  above  conNidiTnti<inH  determine  llie  kilowatt  loading  at  the 
various  slatioiiH.  and  to  thai  extent  deliiic  the  transmission  lo.ss,  but 
a.s  this  loss  is  dcpendcnl  upon  llie  dislribution  of  curi'ciil.  there  is 
si  III  room  for  iMonomy  ''.v  inlelligiiil  leguliilion  of  power  fmlor. 

TransnuHsion  loss  may  be  miiiinilscd  in  two  ways,  vi/..; 

I.  Hy  raising  to  u  maximum  IIh  power  faelor  of  the  sy.stent  as  » 
w  III  lie.  ■ 
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2.  By  reducing  to  a  miniiiuim  tlu'  distaiuH'  of  transiuissioii  of  tlu- 
lagging  current  on  the  system- 

Tlie  bulk  supply  of  air  already  referred  to  is  compressed  partly  by 
turbine-driven  rotary  compressors  at  Roslierville  and  partly  by 
ileetrically-driven  rotary  compressors  at  Robinson.  There  are  six 
compressors  at  tlie  latter  station,  each  arranged  on  a  pair  of  shafts 
making  12  motors  in  all.  These  motors  are  of  the  synchronous  type 
lilted  for  2,000  k.v.a.  each,  and  designed  to  operate  at  a  leading 
power  factor  of  about  'JO  per  cent. 

Excluding  supply  to  these  compressor  motors,  the  power  factor 
of  the  total  output  to  all  consumers  averages  about  72  per  cent, 
during  the  day  time  and  70  per  cent,  during  the  night  on  weekdays. 
\Vhen  Hve  out  of  the  six  Robinson  compressois  are  run,  the  system 
power  factor  during  peak  hours  is  raised  to  close  upon  79  per  cent, 
and  the  combined  k.v.a.  load  is  nearly  10,000  k.v.a.  less  than  it 
would  have  been  if  the  compressor  motors  had  operated  at  a  lagging 
power  factor  of  00  per  cent. 

The  pair  of  motors  for  any  compressor  at  Robinson,  which  is  not 
required  for  compressing  air  or  for  standing  by  as  a  spare  set,  are 
disconnected  from  the  compressor  and  run  up  as  rotary  condensers 
for  power  factor  correction.  Each  pair  of  motors  absorbs  about 
200  kw.  when  taking  full  leading  current  as  a  rotary  condenser  and 
raises  the  power  factor  of  the  day  load  on  the  system,  by  about 
1  per  cent. 

The  conditions  under  which  it  pays  to  improve  the  system  power 
factor  by  operating  an  idle  generator  as  a  rotary  condenser  have 
been  carefully  investigated,  and  it  has  been  foimd  that  whilst  it 
does  not  pay  to  do  this  merely  for  the  purpose  of  reducing  trans- 
mission losses,  it  does  pay  to  run  a  generator  if  by  so  doing  a  turbine 
can  be  shut  down.  The  steam  consumption  of  the  turbo-generators 
obeys  Willan's  law  fairly  closely.  If  by  running  a  generator  as  a 
rotary  condenser  it  becomes  possible  to  shut  down  one  turbine  unit, 
the  no-load  consumption  of  the  latter  is  saved  as  against  the  loss  of 
the  power  absorbed  by  the  rotary  condenser.  When  brought  to  a 
common  denominator,  the  comparison  between  these  quantities  for 
the  Roslierville  sets  and  for  the  small  machines  at  Simmer  Pan  is 
approximately  as  follows  : — 

No  load.  Rotaiy  condenser, 

kw.  kw. 

Roslierville  machines 1.200  660 

Simmer  Pan  small  machines      500  165 

As  regards  the  distribution  of  lagging  current  over  the  system,  it 
is  obvious  that  the  Vereeniging  station  must  operate  at  the  highest 
jiossible  power  factor  so  that  minimum  current  may  bo  trans- 
mitted over  maximum  distance.  Generating  plant  in  a  station  like 
\'ereeniging  shou!d  preferably  be  speciSed  for  a  relatively  high  power 
factor  because  additional  k.v.a.  capacity  at  that  point  is  of  less  value 
than  at  other  stations  which  are  nearer  the  load.  The  two  18,000- 
k.v^a.  Vereeniging  ni.achines  might  with  advantage  be  interchanged 
with  two  of  the  12,000-k.v.a.  Rosherville  machines,  but  unfortunately 
their  transformers  are  not  wound  for  the  same  pressures. 

All  loaded  machines  on  the  Rand,  therefore,  are  normally  operated 
at  m.aximum  safe  k.v.a.  capacity,  leaving  the  sets  at  Vereeniging  to 
generate  at  maximum  power  factor.  To  this  end  the  machines  are 
loaded  to  maintain  full  generator  temperature  from  hour  to  hour. 

If  has  been  found  by  careful  tests  that  for  a  given  rotor  current 
and  temperature  the  pressure  across  the  separate  slip-ring  brushes 
is  the  same  whether  the  rotor  be  at  rest  or  operating  under  load, 
and  the  simultaneous  measurement  of  this  pressure  and  current 
enables  the  average  temperature  of  the  windings  to  be  calculated. 
In  this  way  the  loading  of  each  set  can  be  regulated  to  maintain 
approximately  constant  full  temperatirre  on  those  sets  which  are 
required  to  generate  maximum  k.v.a. 

The  effectiveness  of  the  ventilation  of  the  generators  varies  con- 
si{lerably  from  sciison  to  season.  Water  spray  cooling  and  washing 
plant  has  now  been  installed  on  all  the  large  sets,  and  experience 
gained  wiih  a  trial  equipment  which  was  in  service  during  the  whole 
of  last  sumnier  has  shown  that  such  plant,  in  addition  to  lowering 
the  average  temperature,  largely  reduces  the  range  of  teuiperature 
variation.  The  cooling'''eiTeet  is  dependent  upon  the  hwnidity  of 
the  atmospheric  air,  and  the  coincidence  of  high  temperature  and 
high  huni.idity  is  (exceptional.  The  cooling  is  therefore  most  effective 
when  it  is  most  required,  namely,  when  the  tem|)erature  is  greatest. 
The  pt)wer  factor  of  the  load  carried  by  the  10,000-volt  trans- 
mission liius  along  the  Reef  is  mainly  determined  by  the  ruimber  of 
generating  units  in  service  at  the  various  stations  ami,  as  already 
explained,  this  in  turn  is  governed  by  considerations  of  economy  of 
Hcnoration.  The?  matter  is  also  affected  to  sonu'  extent  by  limita- 
tions in  regard  to  the  pressure  of  distribution  over  the  system.  It 
would  not  pay  to  in.stall  40,000- volt  jjressure  regulating  boosters  for 
eou(  rolling  the  power  factor  independently  of  t\w  pressure  oi  dis- 
tribution, because  siich  regulators  would  be  expensive  and  ,would 
add  considerably  to  llu'  corupiication  of  the  system,.      It  is  jxi-ssible. 


however,  toe xercise  some  control  over  the  quantity  of  current  trans- 
mitted over  the  40,000-volt  system  at  certain  times  of  day,  and  also 
to  regulate  the  distribution  of  current  over  the  20,000-volt  cable 
network  between  Rosherville  and  Robinson,  which  is  fed  at  both 
ends. 

Experience  when  switching-out  large  transformers  has  shown  that 
an  extremely  high  pressure  rise  may  occasionally  occur  due  no  doubt 
to  the  dissipation  of  stored  energy  in  the  magnetic  circuit  of  the 
transformer.  To  obviate  this  risk  it  has  been  necessarj  to  adopt 
special  methods  of  operation.  Wherever  possible  large  transformei'S 
are  shut  down  gradually  with  a  rotating  machine,  and  in  other  in- 
stances arrangenients  liave  been  made  whereby  an  artificial  load 
may  be  connected  through  the  spare  'busbars  "to  the  transformer 
before  it  is  demagnetised. 

As  regards  transformation  loss,  there  is  little  latitude  for  saving 
on  a  scheme  of  this  type,  because  the  load  factor  is  high  and  all  sub- 
stations, being  static,  are  without  attendants. 

Lack  of  symmetry  between  the  currents  on  the  three  phases  of 
the  system  may  influence  transmission  loss.  The  output  from  sub- 
stations is  virtually  a  balanced  load,  but  as  a  result  of  inequality  in 
the  magnetising  current  of  individual  phases  of  the  tiansformersthe 
output  from  generating  stations  is  not  symmetrical,  the  currents 
flowing  in  the  three  phases  differing  from  one  another  by  5  per  cent, 
to  10  per  cent,  on  the  various  sections  of  the  system.  This  lack  of 
symmetry  reduces  the  effective  k.v.a.  capacity  of  the  system,  and 
also  complicates  all  those  measurements  which  are  made  by  single- 
phase  instruments. 

It  should  be  possible  very  largely  to  reduce  this  out-of-balance  by 
reconnecting  a  number  of  transformers  so  that  the  particular  phase- 
winding  which  takes  the  heaviest  magnetising  current  is  fed  from 
different  phases  in  different  instances.  The  m.atter  is  being  investi- 
gated from  this  point  of  view,  and  if  it  is  found  impossible  entirely 
to  correct  the  balance,  it  will  be  advisable  where  possible  to  arrange 
for  consumers  to  take  any  single  phase  load  they  may  require  fronv 
phases  which  are  relatively  lightly  loaded. 

Suitability  of  Supply. — In  order  that  the  supply  may  be  in  a  form 
suitable  to  the  consumer,  pressure  and  frequency  require  regulation. 

The  gc>nerating  ])ressure  at  Vereeniging,  Brakp.an  and  Simmer  Pan 
Stations  is  automatically  controlled  by  Tirrill  regulators  installed  on 
two  large  machines  at  each  station,  and  at  Vereeniging  any  pair  of 
■  machines  may  be  chosen  for  this  purpose.  Similarly  the  steam 
governors  on  the  turbines  automatically  reduce  the  range  of  fluctua- 
tion in  frequency,  and  they  are  remote  controlled  from  the  switch- 
board so  that  the  attendants  may  adjust  the  speed  when  necessary, 
and  especially  uiidii-  emergency  conditions. 

The  four  hiiLi'  inirliines  recently  installed  at  Brakpan  and  Simmer 
Pan  are  nozzle  go\  1 1  iicd.  The  older  sets  are  governed  by  throttling 
at  the  main  stop  valve.  These  nozzle  governors  are  much  more 
sensitive  than  the  throttle  governors  and  in  order  to  prevent  wide 
fluctuations  of  loading  at  Brakpan,  where  maximum  output  is  so 
desirable,  the  governors  there  have  been  rendered  sluggish  in  action. 
It  is  more  economical  to  govern  on  one  nozzle  at  a  time  than  to 
throttle  the  steam  taken  by  all  nozzles,  and  for  this  reason  governing 
is  confined  to  the  minimum  num.ber  of  machines  required  to  ensure 
satisfactory  frequency  in  the  event  of  a  portion  of  the  system  be- 
coming separated  or  a  large  machine  being  automatically  discon- 
nected from  the  system. 

ReUnhilily  of  Supply. — It  is  probable  that  there  is  no  system  in 
the  world  which  has  afforded  better  opportimity  for  testing  the 
reliability  of  supply  than  that  under  cons-deration.  In  addition 
to  the  severity  of  climatic  conditions  the  plant  and  apparatus  in- 
stalled have  exhibited  many  weaknesses  and  defects,  and  although 
the  failure  of  a  protected  item  of  equipment  should  not  in  itself 
affect  supply,  the  ease  is  totally  different  when  the  switch  called 
upon  to  isolate  that  item  fails  to  do  so  and  explodes  in  the  attempt. 
Interruption  of  supply  nuay  be  due  to  either  of  the  following 
causes  :  — 

1.  The  failun'  of  some  item  of  e(|uipm('nt  produced  by  an  interna! 
defect  or  by  damage  from  external  cause. 

2.  Operating  mistakes  and  accidents  occurring  whilst  work  is  jiro- 
ceedfng  in  proximity  to  live  conductors. 

Faults.  fron\  whatever  cause,  may  be  isolated  by  automatic  means, 
but  mistakes  and  accidents  involve  risk  to  life  and  limb  (a  much  m.orr 
serious  question  than  security  of  supply)  and  can  only  be  ])revent( d 
by  edicient  executive  control. 

K.renttive  Control. — By  centring  control  of  all  switching  operations 
in  a  separate  department  the  risk  of  mistake  through  an  eno;  of 
judgment  is  reduced  to  a  minimum,  but  for  the  correct  performanei' 
of  the  .switching  operations  themselves  reliance  must  be  plaeiil  upon 
a  number  of  less  responsible  employees.  To  safeguard  against  mis- 
takes and  accidents,  most  stringent  regulations  have  Ix'cn  enforc<d 
and  these  are  briefly  summarised  in  the  original  Pajier. 
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stringent  rules  governing  the  exact  procedure  to  be  adopted  when 
making  dead  or  making  alive,  the  issue,  possession,  and  use  of  keys, 
and  the  keeping  of  records  are  also  enforced.  In  order  to  reduce  the 
risk  of  making  accidental  contact  with  a  live  conductor,  and  to 
render  a  working  place  evident  to  the  eye,  scarlet  barrier  boards  are 
fixed  in  front  of  every  high  tension  cubicle.  The  removal  of  any 
particular  board  (after  the  apparatus  it  guards  has  been  made  dead 
and  earthed),  creates  a  gap  in  an  otherwise  continuous  line  of  boards 
along  the  length  of  the  switch-house  gallery. 

Automatic  Control. — Electrical  transmission  offers  great  scope  for 
automatic  control  because  the  power  is  in  a  form  which  can  produce 
inductive  effects  and  thus  enable  relay  systems  to  be  employed. 
The  differential  method  of  protection  in  use  is  assisted  in  its  action 
by  the  fact  that  the  neutral  of  the  system  is  earthed.  The  system 
naturally  divides  itself  into  a  number  of  sections  which  are  insulated 
from  one  another,  and  the  neutral  point  of  each  such  section  has  been 
earthed  through  a  non-inductive  resistance  at  one  or  more  points. 

Whenever  possible  the  neutial  point  of  the  star  winding  of  a  large 
three-phase  step-down  transformer  or  generator  transformer  has  been 
selected  for  this  purpose,  but  this  cannot  be  done  unless  the  other 
windings  of  the  transformer  are  delta-connected.  Where  such  large 
transformers  are  not  available  a  three-phase  transformer  of  1,500 
k.v.a.  or  1,000  k.v.a.  capacity  has  been  installed  .specially  for  the 
purpose,  its  secondary  windings  being  delta-connected. 

In  several  instances  one  section  of  the  system  is  earthed  at  two 
points.  This  is  advisable  for  two  reasons — firstly,  because  the  sec- 
tion in  question  is  extended  in  length,  and,  secondly,  because  it  may 
become  separated  into  two  portions  at  times  of  emergency.  The 
object  of  the  neutral  resistance  is  to  bmit  the  fault  current  as  much 
as  possible,  but  this  current  must  not  be  reduced  below  the  minimum 
value  required  to  operate  the  cut-outs  controlling  the  sub-station 
transformers  and  distribution  lines,  otherwise  the  faulty  item  might 
not  be  isolated.  If  the  section  of  the  system  is  long  its  impedance 
from  the  point  of  earthing  to  the  furthest  boundary  may  be  sufficient 
to  reduce  considerably  the  power  on  short  circuit,  and  in  such  case 
the  neutral  resistance  cannot  be  made  large  enough  to  diminish 
materially  the  power  which  will  flow  to  a  fault  in  the  vicinity  of  the 
earthed  connection.  Moreover,  the  greater  the  impedance  becomes 
the  less  rigidly  is  the  potential  of  the  extremities  of  the  network  held 
with  regard  to  earth.  By  earthing  at  two  separate  points  these 
difficulties  arc  overcome,  and  in  the  event  of  the  section  becommg 
separated  between  the  two  earthing  points,  each  separated  portion 
remains  earthed  through  a  resistance  of  suitable  value. 

The  earthing  of  the  80,000-volt  lines  requires  .special  mention. 
I'ntil  recently  this  section  wa.s  earthed  at  Vereeniging  only,  but  for 
reasons  explained  later  it  has  been  deemed  advisable  (o  earth  at 
Robinson  also.  The  transformers  at  this  point  were  not  suitable 
for  80,(KK^volt  earthing,  but  a  1,500  k.v.a.  three-pha.sc  40,000volt 
tran.Mformer  was  connected  to  the  middle  points  of  the  delta  windings 
of  one  of  the  80,000-volt  step-down  transformers,  the  secondary  of 
the  40,00(J-volt  transfoimer  being  delta-connected. 

At  all  points  of  earthing  a  current  transformci  for  operating  a 
recording  ammeter  is  inserted  in  the  neutral  connection.  This  in- 
Htniment  is  unable  to  give  a  reliable  quantitative  measurement,  but 
it  providPH  uwful  evidence  as  to  whether  an  observed  fault  has  been 
to  earth  or  between  phases  only.  As  niight  be  expected,  almost 
every  fault  is  to  earth,  though  Hometimes  between  phase  also.  The 
current  normally  flowing  through  the  neutral  is  very  small.  l'"or 
example,  on  the  40,(KK»-volt  syKteni  with  the  neutral  earthed  through 
28  ohnw  at  Simmer  I'liti  only,  the  root -mean-square  value  of  the 
current  wnw  found  to  be  about  1  iinipere  and  the  10,000- volt  lu't- 
work  when  earthed  through  7  ohms  gave  a  neutral  current  of  only 
0-2  amiH-n?.  When  the  40,000-volt  syHtem  is  earthed  at  two  points 
the  neutral  current  is  lens  than  1  ntuperc. 

OiKiil|r>KramH  of  the  neutral  eurn-nt  have  shown  the  presence  of 
hnrmonicM  up  to  the  i:tth  iind  2:{rfl,  and  when  the  40.00(»-volt  system 
in  earthed  at  two  points  even  liarnUiiiicH  are  iironiinenl.  especially 
the  6th,  which  aniouiitH  to  "JO  per  cent,  of  Ihi'  finidanientai  and  is  in 
phaw;  with  it. 

(To  hr  ronrlnded.) 


ELECTRICAL    INSULATING    PROPERTIES   OF  TRANS- 
FORMER OIL.* 

IIV     r.     MII'.'illK.,    W.    IM.AWA    AM)    H.    KIIIO.  '' 

Thi'  chief  nwull  of  the  invrHtiKation,  which  wiut  oarriitl  out  nt  the 
i'lectrot<-<'hiii<'«l  l«l>oral<>r>'  of  Ih"  lm|K-rial  Department  of  Com- 
munienlion  nt  Tokyo,  ih  the  pri'<loniinnnt  impurlnnoe  whiiih  any 
d»»t  in  the  oil  exerts  on  the  iiinulatiiiK  properliin.     The  reiwon  ih 

•  From  "  AlxIfBflt  of  Itnporl  No.  2'i,  of  the  Third  Section,  Glcotro- 
techniral  I.«hor*tory',  Tokyo." 


that  when  a  voltage  i.s  applied  to  the  electrodes  the  du.st  ])articlcs 
will  arrange  themselves  between  the  electrode  ends  so  as  to  fonn  a 
bridge.  The  importance  of  this  became  evident  early  in  the  inves- 
tigation, when  it  was  found  that  the  method  of  i)olishing  the  elec- 
trodes has  a  great  effect  on  the  breakdown  voltage,  because  by 
polishing  with  a  cotton  cloth  one  is  liable  to  introduce  cotton  fibre's 
into  the  oil.  ...  j; 

All  the  tests  showed  that  the  dielectric  strength  of  oil  free  from 
dust  orjmpm-ities  is  exceedingly  high,  the  punctiu-ing  voltage  being 
from  87  kv.  to  97  kv.  per  150  mils  between  two  sphere  electrodes 
of  Oo  in.  diameter,  provided  that  the  oil  under  question  is  of  high 
qualify.  It  is  the  injurious  fibres  bridging  between  the  electrodes 
that  impair  seriously  the  insulating  power  of  oil.  These  rtbres  can 
be  seen  without  any  difficulty  when  looking  through  the  gap. 

The  oil  tester  used  consisted  of  a  glass  cj finder  with  a  capacity  of 
25  cubic  in.,  the  two  electrodes  being  adjusiable  so  as  to  yatv  the 
gap  and  permit  the  removal  of  the  electrodes  for  polishing  and 
cleaning.  .^ 

In  order  to  clean  the  vessel  and  the  electrodes  without  introducmg 
dust  into  the  oil,  the  authors  have  developed  the  following  method° 
Immerse  the  polished  electrodes  into  the  oil  in  the  tester  an.d  adjust 
the  gap  as  required.  Apply  a  P.  D.  between  the  electrodes  as  high 
as  possible  for  several  minutes.  The  high-tension  charge  thus  given 
on  the  electrodes  is  very  effective  in  accumulating  all  the  dust  to  the 
gap.  Then  wash  the  electrodes  with  the  oil,  take  it  out  of  the  con- 
taining vessel,  and  after  that  wash  the  vessel  by  stirring  up  the  oil 
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in  it.  This  cleaning  should  be  made  with  great  care  not  to  touch 
lioth  the  electrod:^s  and  the  iiuier  surface  of  the  vessel.  Now  renew 
the  oil  in  the  vessel,  ])ut  the  electrixles  in  it  as  before,  and  then  repeat 
the  same  operation  several  times.  i^ 

The  relation  befwc(-n  the  breakdown  voltage  and  the  length  of  the 
gap  for  different  forms  of  electrodes  was  investigated.  The  lowest 
breakdown  voltage  was  obtained  with  the  needle  and  disc  :  but, 
contrary  to  expectations,  the  breakdown  voltage  between  two  discs 
was  found  to  be  much  lower  than  between  two  spheres. 

The  effect  of  the  temperature  of  the  oil  on  the  dielectric  sucngth 
was  next  investigated.  The  authors  conclude  that  while  the 
(licli'ctric  Htrenglli  of  oil  is  fre(|Ucnlly  said  to  increa.sc  with  tcui- 
perature,  this  increa.se  is  <mly  apparcnl.  It  is  not  a  true  increase  of 
the  dielectric  strength  of  oil  proper,  liut  is  probably  due  to  the  fact 
Itiiil  (he  hygroscopic  subslances,  such  as  cotton  Hbrcs,  &<•.,  con- 
I  liiird  in  the  oil  are  dried  up  by  heating. 

i'lic  authors  then  discUHS  the  effect  of  moisture  in  oil.  Tlio 
iiirioiHil  of  moisture  in  the  oil  was  dilenuined  by  means  of  nu'talli(! 
sodium.  The  results  show  that  the  water  dissolved  in  the  oil  or  the 
water  panicles  HUKjiended  in  the  oil  as  emulsions  have  little  i-ITcct  on 
the  (|isru|itivi^  voltage  as  long  a.s  the  nil  is  free  from  dust  ;  but 
whcnevrr  any  sulmtiuiccs  such  as  inttoii  lilircs.  which  can  ea.sily 
absorb  nioiHture,  are  present,  they  will  easily  be  wettcnl  by  the  water 
in  the  oil  and  the  gap  will  soon  be  bridged.  This  is  clearly  shown 
in  the  above  curvei),  the  abscisHie  indicating  the  amount  of  moisture 
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ill  tlK'  oil.  The  upper  curve  roliitcs  to  dust  free  oil,  and  shows  that 
thi'  fflVct  of  moisture  on  the  breakdown  voltage  is  relatively  small. 
After  this  test  was  niade  the  upper  electrode  was  tak.-"n  out  and 
rul)bed  with  a  well-dried  cotton  cloth.  This  was  sufficient  to 
introduce  enough  dust  into  the  oil  to  change  the  test  results  com- 
j)lctely,  as  is  showii  in  the  lowei  curve. 

The  authors  conclude  that,  wliile  very  small  water  particles  have 
little  effect  in  themselves  on  the  breakdown  strength  of  oil,  particles 
of  appreciable  size,  when  resting  on  the  high-tension  coil  of  a  trans- 
former, have  a  very  injurious  effect  in  imi)air;ng  the  insulation. 
The  filter  press  is  of  piactieal  value  to  filter  the  dust  as  well  as  the 
moisture,  and  the  machine  should  be  fully  cleaned  before  it  is  put  in 
service. 

Whenever  foreign  substances  exist  in  oil  they  will  be  attracted 
to  and  acciimulate  on  the  high-tension  coil,  where  the  flux  density 
is  high.  This,  therefore,  damages  the  insulation  of  the  transformer 
seriously.  It  may  then  be  positively  stated  that  only  a  single  fibre 
of  poor  insulating  value  will  be  sufficient  to  breakdown  the  insulation 
of  the  transformer,  however  high  the  qualitj'  of  oil  may  be  as  a  whole, 
because  the  piuicture  occurs  locally  at  the  weakest  point.  In  any 
case,  all  possible  care  should  be  taken  not  to  admit  any  dust,  es- 
pecially moist  fibres,  into  the  transformer,  and  it  is  advisable  that 
in  a  large  transformer  house  the  oil  should  be  circulated  continuously 
through  a  filter  press  to  remove  the  dust  as  soon  as  it  gets  into  oil. 


THE   PARALLEL   OPERATION   OF  ELECTRIC  POWER 
STATIONS. 


We  give  below  an  account  of  the  discussion  which  was  held 
by  the  Western  Local  Section  of  the  Institution  of  Electrical 
Engineers  on  Mr.  Peck's  Paper.  An  abstract  of  the  Paper 
appeared  in  our  issue  of  November  24tli  : — 

ilr.  W.  A.  Ch.amen  (South  Wales  Electrical  Power  &  Distribution  Co.), 
in  opening  the  discussion,  said  that  perhaps  some  considerations  regard- 
ing the  question  of  changing  over  the  periodicity  of  one  system  to  suit 
that  of  another  might  be  useful.  It  was  obvious  that  such  a  course  was 
always  desirable  in  the  interest  of  simplicity  and  of  the  highest  effi- 
ciency, and  in  many  cases  no  doubt  it  was  quite  a  possible  and  proper 
course  to  adopt,  but  in  the  case  of  a  supply  concern  having  a  considerable 
number  of  large  consumers,  many  of  which  were  collieries,  the  problem  was 
exceedingly  diiJicult.  if  not  impossible,  and  the  cost  prohibitive.  New 
plant  in  the  powerstation  would  require  to  be  put  down  before  the  original 
plant  could  be  thrown  out  of  action.  So  far  as  the  plant  was  concerned, 
it  might  be  possible  to  change  it  over  piecemeal,  and  it  might  even  be 
possible  to  follow  the  same  course  with  regard  to  the  main  switchboard, 
which  was  usually  duplicated  as  regards  the  'bus-bars,  so  that  the  new 
plant  could  deliver  to  one  set  of  'bus-bars  while  the  old  7>lant  could 
deliver  separatelv  to  the  other.  But  the  r?al  difficulty  would  arise  in 
dealing  with  feeders  upon  which,  perhaps,  several  large  consumers  might 
be  grouped  together.  The  periodicity  of  sup])ly  to  all  these  consumers 
mu.st  obviously  be  changed  at  one  and  the  sanxe  time,  which  meant  that 
the  consumers  must  be  dealt  with  simultaneously.  Coming  now  to 
the  consumers"  installations,  the  worst  difficulty  of  all  arose.  Motors 
of  the  new  periodicity  would  require  to  be  provided  in  readiness  for 
the  change,  and  in  many  cases  it  would  be  impossible  to  get  these  motors 
delivered  below  groimd  and  transmitted  to  their  various  destinations 
at  the  same  time  that  the  old  motors  were  being  taken  out.  except  by 
arranging  for  periods  of  '"  shut  down  "  of  such  duration  as  no  coUierj' 
Would  be  likely  to  be  able  to  bear.  It  would  involve  t-racticaUy  the 
construction  of  duidicate  engine  houses  or  pump  houses  underground, 
so  that  the  new  plant  could  be  erected  when  the  periodicity  was  changed. 
The  time  taken  to  carrj-  out  such  operations  and  the  cost  of  them  would 
clearly  be  prohibitive.  It  must  be  remembered  that  the  transmission 
of  motors  and  other  heavy  machinery  along  the  undeiground  roads  must 
all  be  arranged  and  carried  out  in  such  a  way  as  not  to  interfere  with 
the  ordinan,'  working  of  the  mine,  and  this  in  itself  would  he  the  cause 
of  very  serious  delay.  It  might  be  taken  therefore  that  the  question 
of  changing  over  the  periodicity  of  an  extensive  system  of  supply  was. 
liractieally  speaking,  quite  impossible.  It  followed  then,  that  in 
cases  of  the  linking-up  of  power  stations  running  at  different  periodici- 
ties, we  should  be  often  driven  to  the  use  of  frequency  changers  ;  and 
all  questions  relating  to  them,  therefore,-  became  of  great  interest  and 
imnortance.  He  knew  of  one  irstance  of  linking-u])  of  power  stations  of 
different  frequencies,  where  energy  was  sometimes  transmitted  in  one 
direction  and  sometimes  in  the  other,  in  which  it  had  been  thought 
necessarv-  or  desirable  to  construct  the  frequency  changers  with  motor 
ends  of  the  induction  typc>,  and  with  generator  ends  of  the  synchronous 
type,  coupling  one  in  the-  one  direction  and  the  other  in  the  opposite 
<lirection,  so  that  the  induction  end  should  always  Ve  the  motor  in  one  or 
other  of  the  sets,  according  to  the  direction  in  which  the  load  was  being 
transmitted.  Ho  gathered  from  Mr.  Peck's  rc])ly  to  a  previous  discus- 
-ion  that  this  was  not  really  necessary,  and  that  frecpicncy  changers 
with  synchronous  machines  at  both  ends  could  be  used  with  safety. 
Th"  fear  expressed  in  r.'gard  to  this  arrangement  was  a])i)arontlv  that 
one  station  might  tond  through  overload  to  drop  its  sjieed  slightly,  ami 
that  the  synchronous  machines,  allowing  of  no  slip,  would  be  liable  to 


destruction  by  being  called  ujion  to  suddculv  transmit  loads  altogether 
beyond  their  capacity.  This,  however,  seeiiied  simjjlv  to  pouit  to  the 
necessity  for  having  the  frecpiency  changers  of  ample  capacitv  to  deal 
with  any  situation  which  might  be  likelv  to  arise  in  practice,  arid  for  the 
use  of  reactances,  automatic  overload  circuit.breakers,  or  other  \>vo 
tective  devices  to  prevent  injnr\-  to  the  machines  in  case  of  abnormal 
conditions  arising.  Surely,  after  all.  this  question  could  not  be  really 
different  from  that  of  linking  up  two  power  stations  of  the  same  fre- 
quency,  because  the  same  question  of  the  carr\'ing  capacity  of  the 
inter-connecting  cable  and  of  the  necessity  for  "protecting  it  against 
excessive  and  abnormal  loads  must  obviously  arise  there.  The  fact 
of  having  to  interpose  running  machinery  no  doubt  tended  to  accentuate 
the  point,  but  it  existed  just  the  same  in  either  case. 

jMr.  C.  G.  MoEi.Ev  New  (Cardiff  Tramwavs)  agreed  that  stations  could 
be  operated  in  parallel  without  difficulty,  and  for  that  reason  he  could 
not  understand  the  emphaois  laid  by  the  'author  on  speed  regulation. 
He  thought  tlds  could  be  safely  left  to  engineers  who  had  been  running 
plant  of  all  tvpcs  and  ages  in  parallel  successfully.  The  power  factor 
question  ntight  be  troublesome,  and  he  thought  that  at  any  rate  as  far 
as  the  station  was  concerned,  this  should  be  improved.  Inter-connector 
voltage  would  have  to  be  carefully  considered-  as  it  was  probable  in  many 
instances  that  the  linlung-up  system  of  to-day  lyonld  bp  the  transmission 
system  of  the  future,  and  extensions  to  geiKi  I  i  m  only  carried 
out  in  the  most  suitable  places.  He  saw  ii  >  ■  reliable  auto- 
matic devices  could  not  be  installed  for  the  pn:  I  hing  asystera. 

in  the  event  of  the  inter-connector  opening.  'J' he  alternative  to  a  rotating 
machine,  mentioned  in  paragraph  2,  where  out-of  balance  was  not 
serious,  was,  he  supposed,  transfonuing  by  the  Scott  system,  although 
it  would  be  somewhat  rliilimlt  tu  balance  "up  single-phase  plant  on  the 
two-phase  side.  He  w.i-  mt,  iv-trd  in  this  system' of  transformation 
in  dealing  with  single-plia-r  load  fn.m  a  three-phase  supply,  and  he  was 
not  at  all  satisfied  as  to  the  effect  on.  say,  phase  ''  A  "  during  a  severe 
overload,  such  as  a  fault  on  phase  "  B,"  seeing  that  the  neutral  point  on 
the  three-phase  side  was  not  fixed.  The  induction  machine  was  the  most 
stable,  as  the  s^mchronous  plant  as  often  as  not  shut  down  when  faults 
occurred  outside.  Difficulty  might  be  obtained  m  getting  suitable 
si)eeds  for  some  frequency  changes,  as,  for  instance,  in  changing  from 
50  to  40  there  is  only  one  sjieed  available. 

Mr.  A.  T.  KiNsEY  (Bristol  Post  Office  Telephones)  referred  to  the 
effect  of  earth  current  on  telegraphic  apparatus.  Tek phone  engineers, 
as  well  as  telegraph  engineers,  would  view  with  great  concern  any  trans- 
ference of  load  from  one  power  station  to  another  if  it  meant  that  large 
alternating  currents  of  hiLdi  freoueney  would  pass  through  the  earth. 

Mr.  T.  J.  Nelsox  ( Port  Talbot),  in  a  communication,  remarked  that 
the  parallel  working  of  two  powjr  stations  having  different  frequencies 
had  been  successfully  carried  out  in  South  Wales  at  the  "  New  Markhnm 
pits  "  of  the  Tredegar  Troii  A-  (\y}\  I'l,.     Tlio.'  in-»-  pit-  liad  a  -ii'mi|>   fn.m 

two  existing  stations  wllull   la>l..li;jr.l  t..  tllr  mnnanx      and  \M  li-  -itii,iT,.,| 

at  Tredegar  and  Oakdal,-.  Imt  uliirh  lia.l  .liifrivi'it  fn.;.uri,ri.-.  TirilrL:  ir 
being  40  co  and  Oakdale  oO  fj.  and  in  order  to  be  able  to  use  either  supiili- 
it  was  decided  to  instal  frequency  changers.  These  were  used  at'  the 
same  time  so  as  to  interlink  the  two  stations,  enabling  them  to  assist 
each  other.  Two  raotoi-i;,>i,iatni>  »,rc  iiistallrd.  one  with  an  induction 
machine  on  thp40  fo  sid.-  ui.l  tin-  oili,  i  u  ith  an  indiiction  machine  on  the 
.50"  side,  thus  enabling  tla-  t»..  ,-,-i.-  t..  H^at  .,;,  lioth  systems  without 
loading  either  supply  with  wattless  cuiivnt.  Tli,-  synchronous  machine 
could  be  excited  to  such  a  degree  as  to.iv,.  «  inlets  current  equal  to  or 
exceeding  that  taken  by  the  induction  ihailiiiic  lonnected  to  the  same 
'bus-bars.  The  first  set  consisted  of  a  7.50  b.h.p.  tiCIU  revs,  permin.  three- 
phase  50  oj  6,600-\olt  induction  slip-ring  motor,  rigidly  coupled  to  one 
500  kw.  OS  power  iactor  three-phase  40  co  {i.«00-volt  synchronous-type 
generator.  The  second  set  was  similar,  except  that  the  slip-ring  induc- 
tion motor  is  designed  for  40  fo  and  the  svnchronous  generator  for 
50<'J.  Two  liquid  starters  were  provided  for  starting  the  induction 
motors,  and  two  sets  of  resistance  grids  were  permanently  connected  in 
series  with  the  rotors  of  the  induction  motors  to  give  approximately 
li  per  cent,  additional  slip  at  full  load.  The  provisions  of  slip-ring 
motors  with  adjustable  permanent  slip  resistance  provided,  as  it  were, 
a  flexible  coupling  between  the  two  stations  so  connected.  It  was  not 
necessary'  that  the  two  stations  should  run  in  exact  synchronism.  The 
frequency  of  one  station  m.ight  vary  ajjproximatcly  2i  per  cent,  in  eith?r 
direction  without  overloading  the  frequenc}-  changer  set.  Suppose 
that  the  Tredegar  station  kept  exactlv  a  frequency  of  40  cycles,  if  the 
machines  at  Oakdale  were  overloaded  the  speed  of  the  prime  movers 
would  have  a  tendency  to  drop,  but  in  the  measure  that  its  frequencv 
dropped  below  .50  fo,  one  of  the  frequency  changers  would  transmit 
power  from  Tredegar.  If  the  drop  were  approximately  2i  ter  cent., 
then  500  kw.  would  be  transmitted  in  that  direction,  with  one  frequencv 
changer  running,  and  1,000  kw.  if  both  were  in  service.  On  the  other 
hand,  if  the  prime  movers  in  Oakdale  had  a  light  load  their  speed  would 
rise  over  the  normal  frequency,  and  power  would  be  transmitted  from 
Oakdale  to  Tredegar.  The  condition  for  the  smooth  working  of  the 
plant  was.  of  course,  that  the  governors  of  the  prime  movers  in  both  the 
Tredegar  and  Oakdale  stations  should  cause  a  few  p-er  cent,  speed  drop 
from  no  load  to  full  load.  The  outside  adjustable  slip-ring  resistance 
allowed  the  sli])  of  the  frequency  changer  to  be  brought  into  line  with 
the  regulation  of  the  governors  in  both  stations.  This  would  not  be 
possible  with  squirrel-enge  motors. 

Prof.  Dwii)  RoBKRrsox  thought  the  figures  given  by  Mr.  Pock  as  to 
thH  size  of  frequency  changer  necessar>-  for  connecting  two  systems  made 
one  wonder  whether  it  would  not  be  better  to  change  over  the  sntaller 
system  in  everj-  case  in  which  it  was  at  all  (  o.ssible  to  do  so.  Since  the 
changer  set  involved  both  a  motor  and  generator,  if  it  had  to  be  rated 
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as  high  as  20  per  cent,  of  the  capacity  of  the  smaller  system,  it  w  ould  cost 
somewhere  about  40  per  cent,  of  the  electrical  eciui}  ment  of  the  station. 
and  wonld  thus  go  quite  a  long  war  toward.s  paying  the  statiou  part  of 
the  cost  of  changing  over  to  the  standard  frequency.  It  should  not 
be  forgotten  that  so  long  as  it  maintained  its  own  frequency  the  smaller 
svstem  would  be  handicapped  whenever  extensions  were  proposed  by 
the  fact  that  the  frequencT-changer  capacity  must  be  increased  as  well 
as  the  generating  plant.  In  connection  with  the  regulation  of  the 
engines,  the  governors  would  usually  be  adjusted  from  time  to  time  while 
running,  so  as  to  give  the  desired  load  transference  from  one  system  to 
the  other  independently  of  the  inherent  regulation  of  the  machines  them- 
selves, ilr.  Peck's  calculations  on  this  subject  would  consequently 
apply,  not  to  the  total  exchange  of  power,  but  to  its  deviation  from  the 
value  to  which  it  has  been  set. 

ilr.  Peck,  in  replying,  said  that  where  a  station  was  isolated  from 
other  stations  in  the  same  district,  due  to  a  different  frequency,  it  was 
worth  considering  when  laying  down  new  generating  plant  to  couple 
tw  ■  generators  to  one  turbine,  one  generator  to  be  womid  for  the  fre- 
qnency  of  the  station  and  the  other  for  the  frequency  of  the  district. 
There  were  probably  a  number  of  generating  sets  the  steam  end  of  which 
was  badly  out  of  date,  while  the  generating  end  was  in  good  condition. 
These  old  generators  could  be  used  in  connection  with  new  turbuie  plant 
for  obtaining  the  desired  frequency.  The  advantage  of  a  set  with  two 
Generators  was  that  it  could  be  driven  by  the  turbine  and  supply  current 
at  either  or  both  frequencies,  or  used  as  a  frequency  changer  to  take 
energy  from  either  system  and  supply  it  to  the  other.  Where  two  or 
more  very'  large  stations  were  connected  together  by  short  lengths  of 
cable,  it  would  be  desirable  to  install  reactance  coils  in  the  interconnecting 
lines,  otherwise  a  short-circuit  on  any  part  of  the  system  might  produce 
serious  disturbances  and  perhaps  shut  domi  all  the  generating  station. 
He  did  not  think  devices  which  involved  earthing  the  neutral  point  of 
a  generating  station  through  a  spark-gap  or  automatic  de^'ice  were  very 
retiabje.  It  was  better  to  earth  the  neutral  point  through  a  resistance. 
The  Scott  system  of  connection  for  changing  from  three  phase  to  single 
phase  would  not  give  a  balanced  load  on  the  three-phase  circuit  imless 
the  two  single-phase  circuits  were  ec|Ually  balanced.  This  then  became 
in  effect  a  two-phase  system.  As  regards  the  effect  of  earth  currents  on 
telegraph  and  telephone  circuits,  it  would  be  interesting  if  someone  could 
2ivc  some  definite  information  as  to  what  value  of  currents  and  fre- 
quencies frmjil  be  safely  transmitted  through  the  earth  without  in- 
tcrfcrenci . 


ends  A  and  B  of  tlie  coil  are  always  symmetricallv  jjlaced 
relatively  to  tlie  potential  of  the  two  commutator  brushes  of 
the  dpiamo,  and,  therefore,  the  middle  point  of  the  choking 
coil  will  always  be  at  a  potential  midway  between  the  poten- 
tials of  the  positive  and  negative  poles" of  the  draamo.  It, 
therefore,  represents  a  point  suitable  for  the  attachment  of  the 
middle  wire  of  the  three-wire  system,  and  the  out  of  balance 
current,  Cj,  will  divide  amongst  the  phases  of  the  choking  coil. 
and  get  back  into  the  armature  windmgs  by  this  path.  The 
theory  of  the  static  balancer  has  been  very  fuUv  treated  at 
least  twice  ;  once  in  the  '"  Elektrotechni'sche  "Zeitschrift." 
May  17  and  24,  1900,  by  Prof.  A.  Sengel,  and  again  bv  Mr. 
C.  C.  Hawkins,  in  the  "  Journal  "  of  the  Institution  of  Elec- 
trical Engineers,  Vol.  XLV.,  pp.  701-721,  1910.  Reference 
should  be  made  for  details  of  the  theory  to  these  two  complete 
statements  ;   their  results  only  are  quoted  here. 


BALANCERS  FOR  THREE-WIRE  CONTINUOUS- 
CURRENT  SYSTEMS. 

BY  THOMAS  CAETER. 
{Continued  from  page  633.) 

STATIC  BALANCERS. 
XXV.  General  Note  ox  Static  Bai.a.mkhs. 

Having  now  dealt  very  fully  with  the  theory  and  some  of 
the  applications  of  the  rotary  balancer,  it  remains  to  consider, 
ranch  more  briefly,  and  in  conclusion,  the  static  balancer. 
Reference  has  already  been  made  to  the  special  switchgear  and 
a^lditional  amount  of  full-sized  cable  required  when  three-wire 
dynanin.s  are  run  in  parallel,  as  well  as  to  the  fact  that,  in  cases 
where  a  static  balancer  is  u.sed  on  a  long  feeder,  it  may  become 
necessary  to  install  a  middle  wire  booster  in  order  to  get  level 
rompouiiding  at  the  distant  end  by  making  B  —  100R,„/V==i). 
This  i.s  a  further  item  to  the  debit  of  the  static  balancer,  as 
compared  with  the  rotary  balancer,  which,  by  being  designed 
to  make  the  .system  overcompounded  at  its  point  of  connection, 
will  adjust  the  relative  potentials  of  the  three  wires  without 
additional  apparatus. 

A  static  balancer  consists  essentially  of  a  choking  coil  of 
two  rir  more  phases  connected  to  two  or  more  equidistant 
point«  on  an  armature  winding  by  means  of  slip-rings.  In 
Kig.  .'JO,  A  and  H  represent  the  two  points  connected  by  tappings 
to  .nlip-rings,  wlii<li  are,  by  means  of  brushes,  connected  to  the 
clioking  coil  mIiowii  diagraiiiinatically  across  a  diameter  of  tlu- 
armature.  The  terminalH  of  tin;  choking  coil,  which  in  the 
tigure  is  ecjuivalcnt  to  a  two-phase  coil,  with  the  two  halves 
|H<)  deg.  apart.,  have  impreHHe(l  on  them  an  alternating difFercnoe 
o(  potential  of  un  amoiuit  related  to  the  continuous  voltage 
of  the  dynamo  l>y  I  hi-  iihiiuI  rotary  converti-r  ratio,  namely, 
iiNniiining  ii  siriiisoidiil  Mux  curvr?,  l/\'2,  or  U-VOT,  for  two- 
pl.ii-.-,  X  .i;'2v  2,  or  (1012,  for  three-phuse,  l/\/2,  or  ()"(l7. 
iHtweeti  (liumetrically  op)iohite  j»oiiitH,  for  foiir-phuHc,  and  so 
on  This  M-in  up  a  inugiK'tiHing  current  in  the  windings  of  the 
.  boking  coil,  and  if  its  inductance  is  great  and  its  resistance 
small,  thi*  current  will  be  practically  wattless,  and  so  will 
represent  a  very  fiinall  I(i».h.     The  diagram  hIiowh  thot  the  two 


Fi...  .'SO.-  Diagram  of  Three-^vire  SrsTEM  with  a  Static  Balancer. 

The  static  balancer  is  analogous  to  the  case  discussed  earlier, 
where  the  two  halves  of  the  balancer  have  ecjual  E.M.P.s  in 
them  and  are  of  ec[ual  resistance.  The  current  Cj  divides 
equally  between  the  two  halves,  and  the  voltage  Fj  on  the  more 
heavil}'-  loaded  side  drops  by  an  amount  dependent  on  the 
resistance  of  the  balancer  and  the  resistance  of  the  armature 
winding.  The  fact  that  the  inductance  of  the  balancer  is  high 
and  its  resistance  is  low  makes  it  comply  with  tlie  condition  for 
good  balancing  that  both  C,  the  light  load  current  of  the 
balancer,  and  R,  its  resistance,  should  be  small,  and  this 
result  is  obtained,  exactly  as  before,  by  introducing  an  HM.F. 
into  the  balancer  itself,  which,  acting  along  with  the  voltage 
of  the  dvnamo,  though  now  in  a  different  wav,  keeps  ('  small. 


Tic.  31.-  Diaokam  of  Transformer  for  Rotary  Convkrtkr 
USED  AS  A  Static  Balancer. 

wiiilc  R  may  be  as  small  as  desired-  This  leads  to  good  elli- 
ciency,  and,  as  the  unbalancing  of  the  system  can  be  nnide  very 
small  by  kiM-ping  R  small,  t  he  overload  capacity  of  the  arrange- 
ment is'('apal)le  of  being  made  very  great  without  abnormally 
low  values  of  Fj  resulting.  This  is  an  e.Kample  of  what  has 
alread.V  I'ecn  proved,  that  a  dead  resi.staiK^i^  takes  a  large  light 
load  current,  and  leads  to  extreme  njidercompoundinj.'  ■■''  "■  ■ 
system  if  used  as  a  balancer,  wher.MS.  it  ^iii  l';..M.I''.  com 
vvith  the  I'.l).  acro.ss  the  balancer  lermiiials  be  intnuhn 
the  ImliiMcer  itself,  the  efficiency  will  go  right  up  and  the  com- 
pounding will  very  greatly  improve.  The  actual  value  ol  the 
clliciency  of  the  system  is  dillicult  to  separate  <nit  fron\  I  IimI  of 
the  miiiii  generator  itself,  as  the  sliilic  balancer  is  jiraitically 
u  resistance  in  series  with  I  lie  annul  ore.  It 
merely  a  .Hiiiali  decrease  in   ihe  ovit.iII  cllincnc 
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ami  the  figuws  of  <?-iicli  case  <uv  best  cuiisidoi-ed  (lom  that  ])4iiiil. 
of  view. 

The  UTunber  of  phases  in  the  choking  coil  need  not  be  two 
only,  but  may  be  any  usual  number,  such  as  3,  4,  or  6,  or, 
generally,  n.  In  these  cases  the  current  C3  divides  into  n 
equal  parts,  each  part  traversing  one  phase,  and  superposing 
itself  upon  the  alternating  magnetising  current  already  there. 
The  larger  the  nimiber  of  phases,  the  more  evenly  distributed 
are  the  parts  into  which  C-Jn  breaks  up  in  the  ami.atu.re  wind- 
ings after  entering  at  the  tapping  points,  and  so  the  less  is  the 
irregularity  in  heating.  With  a  sufficient  nimiber  of  rings 
it  is  quite  unnecessary  to  increase  the  size  of  a  d^Tiamo  at  all  to 
enable  it  to  give  in  practice  its  orduiary  output,  even  when  it  is 
working  as  a  three-wire  djTiamo  with  a  static  balancer  carrying 
1  arge  out  of  balance  currents,  say  up  to  25  per  cent.,  or  even 


Pig.  32.—  Di.\ge.\m  of  Three-wire  Dynamo  with  a  Foue-phase 
Static  B.\i.a>;cer. 

33  per  cent.,  of  the  f  idl  output  in  amperes  of  the  dynamo  as  a 
maximum.  When  a  rotary  converter  is  used  for  feeding  a 
three-wire  network  on  its  continuous-current  side,  the  star 
point  of  the  side  of  transfonner  connected  to  the  alternating- 
current  side  of  the  rotary  converter  ma}-  be  used  as  the  con- 
nection point  for  the  middle  wire,  and  the  transformer  will  act 
e.xactly  like  a  static  balancer  ;  a  diagram  of  this  is  shown  in 
Fig.  31.  Fig.  32  shows  a  four-phase  arrangement  with  a 
static  balancer  of  the  ordinary  sort.  In  the  two-phase  arrange- 
ment it  is  possible  to  utilise  the  opposing  directions  of  the  two 
halves  of  the  current  in  the  balancer  to  cause  their  luiidirec- 
tional  magnetic  effects,  superposed  on  the  alternating-current 
magnetisation,  to  neutrali.se  each  other  by  a  suitable  disposi- 
tion of  the  coils,  or  portions  of  them,  relatively  to  each  other. 
This  is  also  possible  in  the  four-phase  case,  but  in  the  three- 
phase  case   the   three   unidirectional   magnetisations   cannot 
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Fic.  33.—  DuGKAM  or  Arrangement  for  Neutralising  Continuous- 
current  Magnetis.\tion  in  a  Three-phase  Static  Balancer. 

neutralise  each  other  if  three  simple  coils  are  used  on  a  three- 
legged  core  of  the  ordinary  sort.  Two  modifications  of  the 
.simple  arrangement  have  been  suggestecl  to  overcome  this  ; 
one  is  to  wind  each  limb  with  a  second  winding,  having  a  num» 
bcr  of  turns  equal  to  one-third  only  of  those  of  the  choking 
coil  winding,  and  to  connect  these  three  additional  windings  in 
series  to  tiie  middle  wire  at  one  end  and  to  the  .star  point  ai  the 
other  end,  so  that  they  carry  C3  amperes,  wliile  the  choking- 
coil  windings  carry  JCj  amperes  only.  If  the  additional 
windings  are  so  connected  that  their  ampere-turns  oppose 
those  set  up  by  the  direct  current  in  the  clioking  coil  windings, 
then,  as  the  two  .sets  of  ampere-turns  are  exactly  c(jual,  the  net 
unidirectional  magnetisation  is  zero.  The  second  suggestion 
is  to  have  the  three  phases  in  halves,  coupled  up  as  in  Fig.  33, 
which  shows  that  the  continuous-current  magnetisation  would 
thtM'cbv   be   neutralised    in    each    limb.     Owing   to   the   extra 


weight  of  copper  involved  by  the  first  suggestion,  aiul  tiie  loss 
of  output,  in  the  ratio  \'''3/2,  in  the  second  case,  due  to  the 
halves  of  phases  connected  in  series  with  each  other  not  being 
in  phase  with  each  other  and  so  giving  a  total  voltage  per 
phase  less,  in  the  ratio  -\/3/2,  than  twice  the  voltage  of  each 
portion,  the  three-phase  balancer  comes  out  relatively  expen- 
sive, and  it  is  preferable  therefore  to  use  four  phases  instead  of 
three.  Generally  speaking,  small  dynamos  are  fitted  with  two 
phase  balancers  with  two  slip-rings,  and  the  number  of  phases 
increases  to  4,  and  eventually  to  6,  as  the  size  of  the  generator 
increases.  Beyond  6,  the  balancing  does  not  greatly  improve, 
and  it  is  not  economical  to  spend  more  money  on  extra  rings 
and  subdivision  of  windings  on  the  balancer,  as  the  advantage 
is  so  small. 

XXVI.  VoLTAcE  Variation  on  Unbalanced  Load.s  with 
Static  Balancers. 

The  expressions  deduced  by  Sengel  and  Hawkins  for  the 
amount  of  iindercompounding  are  not  quite  the  same.  The}" 
are  both  deduced  from  a  consideration  of  the  way  in  which  the 
currents  split  up  in  the  armature  wmdings,  but  Sengel  uses  for 
the  term  containing  the  armature  resistance  the  average  value 
of  that  resistance  as  it  concerns  the  various  currents,  mtegrated 
over  the  whole  of  the  possible  varieties  of  the  position  of  the 
choking  coil  as  shown  in  Fig.  30,  while  Hawkins  points  out  that 
this  is  not  a  complete  solution,  because  as  a  matter  of  fact  the 
simple  statement  already  made  about  the  division  of  cur- 
rents equally  between  the  limbs  of  the  balancer  is  found,  when 
everything  is  taken  into  account,  not  to  be  exactly  true,  and 
the  distribution  of  currents  in  the  armature  is  an  extremely 
complicated  one.  Hawkins,  therefore,  suggests  a  value  more 
nearly  in  accordance  with  the  actual  distribution  of  current, 
taking  also  into  consideration  the  fact  that  C'3  is  not  strictly  a- 
continuous  current,  but  a  slightly  pulsating  one,  and  arrives  at 
a  somewhat  simpler  expression  than  Sengel's.  The  two  ex- 
pressions denote  m  each  case  the  amount  by  which  the  poten- 
tial of  the  middle  wire  is  diSerent  from  the  true  mean  between 
the  outers,  giving  thus  a  clue  to  the  character  of  the  com- 
pounding of  the  system.     They  are  as  follows  : — 

Sengel  gives  (CJn)  {R+{njl2+ll3n)RJ  volts  ; 

Hawkins  gives  (CJn)  {R-\-iRj]  volts, 

where  C3  is  the  total  out  of  balance  current,  n  is  the  number  of 
phases  in  the  balancer,  R  is  the  resistance  per  phase  of  the 
balancer,  and  R.4  is  the  resistance  of  the  armature  winding, 
measured  from  one  set  of  brushes  to  the  other  on  the  commu- 
tator. 

The  more  heavily  loaded  side  has  the  lower  voltage,  hence 
T'3  is  less  than  V  by  the  above  amount.  But  V^=  V{1  +  j/100), 
hence  V-{-qV/100=V  minus  the  above  amount,  and 

qV/100  =  -{CjH)  {R+(n/12+lj3H)R,}        (Sengel), 
or  qV/100  =  -(CJn){R+lRj}  (Hawkins). 

Hence  B=q/C,=.-{100IV)\lR+Q~^+^^R,]     '^^'^S'^')' 

or         B=qlC3=~(l00lV){~R+~R^]^  (Hawkins). 

This  means  that  a  static  balancer  necessarily  gives  straight 
line  undercompounding  of  the  system,  which,  if  desired,  ma}^ 
be  completely  compensated  by  a  middle  wire  booster.  As  the 
term  Rjn  will  remain  more  or  less  independent  of  n,  as  n  in- 
creases, for  any  given  case,  if  the  copper  on  the  balancer  is 
worked  at  a  more  or  less  constant  density,  making  the  volts 
lost  per  limb  approximately  constant,  the  change  in  B,  as  the 
value  of  n  increases,  is  mainly  due  to  the  change  in  the  /?.<, 
term,  and  this  means  that  increasing  the  phases  makes  the  com- 
pouiuling  more  nearly  level  by  causing  a  better  distribution 
of  current  in  the  armature  windings,  this  being  equivalent  to  a 
reduction  of  armature  resistance  as  far  as  the  total  of  C3  is 
concerned.  The  expression  given  by  Hawkins  gives  higher 
values  at  first,  but  the  two  forms  cross  at  n==3-\-\/5=5-23i. 
A  very  brief  examination  shows  that  the  curves  of  the  two- 
functions  are  very  flat  after  »=4  or  6,  and  hence  this  is  the 
nia.xiinum  imniber  of  phases  it  is  worth  wiiile  to  use. 


C 


660 


THE  ELECTRICIAN,  MARCH  2,  1917. 


To  take  an  actual  case,   say   2F=400,    iJ.^  =0-0125",    in- 
cluding eveiytliing,  i?=0-030'",  «=4:. 

Then  5=2  'C3  =-(100/200)  {0-0075+(5/48)0-0125} , 

=  -0-5  ;0-0075-r0-0013}  =-0-5  [O-OOSS- . 
=  — 0-00-140  (Sengel), 
or      £=5/C3= -(100/200)  {0-0075+0-0125/8i 
=— 0-5{0-0075+0-00156} 
=  _0-5  ;0-00906}  =-0-00453     (Hawkins). 
This  shows  that  the  results  derived  from  the  two  expressions 
are  very  similar.     The  figures  apply  to  a  250  kw.  generator, 
with  a  static  balancer  to  deal  with  33  per  cent,  of  the  total 
current  in  the  middle  wire,  so  that  C\  maximum=(250.000  400) 
x0-33=208  amperes.     For  this  value.  g=— 0-95  or  just  under 
1  percent.,  so  that  at  the  maximum  deviation  from  200  volts. 
F3=198  and  T'4=202,  and  this  was  confinned  by  an  actual 
test.     It  shows  that  very  good  results  may  be  obtamed  from 
a  static  balancer  in  practice,  and  makes  it  clear  that  imless  a 
long  feeder  is  in  question,  a  middle  wire  booster  is  not  neces- 
sary to  compensate  for  B  being  negative,  except  possibly  in  a 
case  where  the  resistances  are  relatively  high  for  the  output  of 
the  machine,  say  in  a  very  slow  speed  dTOamo  with  a  large 
inherent  drop.     Even  then  the  balancer  could  be  made  larger 
than  usual  so  as  to  have  R  small,  which  would  reduce  the  total 
resistance  causing  the  drop,  and  therefore  improve  the  com- 
poimding  sufficiently  to  require  only  a  small  compensating 
boost  in  the  middle  wire  to  produce  level  compounding  of  the 
system  as  a  whole. 

The  design  of  static  balancers  is  no  part  of  the  present  dis- 
cussion, but  it  may  be  mentioned  in  passing  that  they  must  be 
calculated  so  as  to  keep  down  the  magnetising  current  to  as 
small  a  value  as  possible,  and  hence  must  be  worked  at  a 
relatively  low  saturation  in  the  iron  ;  care  must  be  taken  that, 
if  the  continuous-current  magnetisation  is  not  completely 
neutralised,  any  additional  losses  introduced  as  a  consequence 
of  this  do  not  overheat  the  balancer  ;  and  the  copper  section 
must  be  duly  proportioned  to  give  a  value  of  R  suitable  for 
working  with  the  value  of  R.i  in  the  case  in  question.  The 
periodicity  for  wiiich  the  alternating  current  part  of  the  cal- 
culation must  be  made  is.  naturally,  that  of  the  main  dynamo. 
namely,  pNj60,  where  p  is  the  number  of  pole  pairs,  and  N  is 
the  numlier  of  revolutions  per  minute.  This  is  of  the  order 
of  15  to  25  periods  per  second  in  most  of  the  cases  wliich 
.ordinarily  occur. 

XXVII.  General  Note  ox  Tapping  Armature  Windings 
FOR  Connections  to  Static  Balancers. 
The  static  balancer  is  connected  to  certain  definite  points 
•<ifl  the  ai-mature  winding,  the  position  of  which  depends  on 
the  nature  of  the  winding.  The  general  principles  of  annature 
windings  are  well  known  ;  however  varied  they  may  be,  tliey 
all  (oiinist  of  coils  arranged  so  as  to  have  «  pairs  of  circuits 
liciweeii  positive  and  negative  bruslies,  and  so  as  to  be  suital)le 
for  running  in  a  field  having  ]i  pairs  of  poles.  Each  circuit 
carricM  l/2tt  of  the  total  annature  cuirent  ;  each  pair  of  cir- 
ruim  carricB  1/a  of  the  total  ;  and  if  a  be  greater  than  unity, 
tlie  variouH  paifH  of  circuits  are  in  parallel  with  each  other,  each 
taking  an  equal  share  of  the  total  current.  Each  pair  of 
circuit!*  may,  therefore,  be  considered  as  a  more  or  less  inde- 
jiendciit  winding,  and  each  must  be  similarly  tapped  for  con- 
iicdifin  lo  the  sliji-rings,  so  that  each  slip-ring  has  a  tappings 
chiming  to  it.  and  in  this  way  takes  current  equally  from  each 
Iff  till-  '( lircuitH.  rnlesH  cquipotential  ]i..intK  on  the  «  circuits 
ciiii  bi-  dimoviTcd.  cciuulising  (-urrents  will  flow  in  the  connec- 
l.irc  III  I  lie  ritiK.  causing  Iohhch,  if  not  acliial  damage,  in  the 
iiriii.i.  lire,  and  icdiicing  its  noriniil  output  on  account  of  over- 
licatiiiu.  All  tjiin  has  lieen  very  fully  treated  by  Arnold  in 
'  |)ji-  OlcicliKlroiiiiiiaMrliiiic,"  liul  in  jiractice,  as  has  been 
<  l.-iirlv  ttliown  by  Dr.  S.  I'.  Smith  in  his  Paper  on  "  The  Shape 
<if  lie  J'reMMure  Wiive  III  Klecl rical  .Machinery,"  imblislieil  in 
llie  ■■  .lournnl  "  of  tin-  Inititiitii.n  i.f  Electrical  Engineers. 
\o\.  LIII.,  pp.  205  2rjH.  I'll'i,  the  proper  courne  for  safety  is 
onlv  to  uwMUch  windingH  iiHitre  truly  symnietrirnl,  that  is,  those 
III  which  the  «  pairit  of  cin  iiiin  me  all  exactly  tlii;  Kami-  as  each 


other  in  regard  to  their  potential.  The  simple  rule  for  this  is 
that  when  the  niimber  of  slots,  s,  and  the  number  of  pole  pairs, 
■p.  are  both  divisible  by  a  without  remamder,  there  will  be  a 
identical  pairs  of  circuits  in  a  closed  double  layer  winding, 
such  as  is  ordinarily  used  on  a  continuous-current  armature. 
This  is  primarily  true  for  windings  with  two  coil  sides  per  slot, 
where  «  is  equal  to  K,  the  number  of  commutator  bars,  but 
Dr.  Smith  also  points  out  that  when  there  are  more  than  two 
coil  sides  jser  slot,  and  no  idle  coils,  the  winding  is  still  symme- 
trical if  sja  is  an  integer,  the  relation  between  ,v  and  K  now 
being  that  KIs  is  half  the  number  of  coil  sides  in  each  slot,  or, 
in  other  words,  is  equal  to  the  number  of  coil  sides  per  layer  in 
each  slot. 

As  is  also  well  known,  an  armature  winding  may  be  made 
up  of  more  than  one  independently  closed  parts,  for  exam- 
ple, a  sextuple  winding  maybe  singly  re-entrant,  doubly  re- 
entrant, triply  re-entrant  or  sextujily  re-entrant.  Dr.  Smith, 
in  the  Paper  above  referred  to,  also  gives  the  rule  for  the  number 
of  closings  in  any  winding  ;  if  the  commutator  pitch,  I'l-,  and  the 
number  of  commutatorbars,  Jif,  have  h  as  their  highest  common 
factor,  the  whole  winding  has  /(  closings,  giving  /(  independent 
windings  on  the  armature,  each  with  Klh  coils.  These  h  windings 
are  identical,  in  the  sense  already  used,  if  the  conditions  of  s\Tn.- 
metry  are  satisfied  ;  these  conditions  are  independent  of  the 
number  of  closings. 

For  an  w-phase  static  balancer,  there  are  "  tappings  to  each 
of  the  «  jjairs  of  circuits,  and  the  tappings  on  each  pair  of 
circuits  must  divide  the  coils  in  it  into  n  equal  groups  of  coils 
connected  consecutively  to  each  other.  Regarding  each  pair 
of  circuits  as,  according  to  the  usual  convention,  subtending 
a  total  "  electrical  "  angle  2jt,  each  of  the  n  phases  will,  when 
selected  in  this  way,  subtend  an  "  electrical  "  angle  27r/w,  and, 
as  there  are  a  tappings  connected  to  each  slip-ring,  there  will 
be  a  such  groups  of  coils  in  parallel  between  successive  rings. 
In  order  to  ensure  equal  voltages  between  rings,  as  well  as  equal 
loading  of  the  various  circuits,  it  is  necessary  that  the  groups 
of  coils  be  all  alike  in  number  and  symmetrically  situated  m 
the  field.  The  fonner  condition  is  complied  with  when  Kjna 
is  a  whole  number,  as  there  are  m  groups  of  coils  in  each  of  the 
u  pairs  of  circuits,  and  therefore  Kjna  is  the  number  of  coils 
per  phase.  Slight  divergences  from  this  are  frequently 
necessary,  and,  if  kept  within  small  limits,  do  not  seriously 
affect  the  working  of  the  balancer  in  practice.  Vidmar.  in 
'■  Elektrotechnik  und  Ma.schinenbau,"  Dec.  3,  1911,  investi- 
gates the  effect  of  inequality,  whicli  causes  the  potential  of  the 
star  point  of  the  balancer  to  be  no  longer  the  same  as  tliat  of 
the  middle  point  of  the  potential  diagram  of  the  aramture,  so 
that  actually  there  is  a  small  rotating  E.M.I*',  introduced  into 
the  middle  wire,  and  this  may  cause  enough  flickering  in  lights 
fed  from  the  balancer  to  be,  at  low  periodicities,  actually 
noticeable.  For  a  three-phase  case  with  unetiual  division,  in 
which,  as  the  remainder  on  dividing  any  numlicr  by  three  is 
either  1  or  2,  two  of  the  groups  of  coils  are  always  equal  while 
the  third  is  one  less  or  greater  than  each  of  the  other  two,  the 
value  of  V,  the  main  voltage  between  outer  and  middle  wire, 
fluctuates  between  V+v  and  V—v,  where  r  is  the  radius  of  the 
circle  on  which  the  star  point  rotates  round  the  true  neutral, 
so  that  the  variation,  expressed  as  a  ])eri'oiita,ge  of  V,  is  200l'/F. 
Culling  this  variation  d,  it  is  shown  that 

d  -:2(>0{e^—\)  or  2t)0(l— f-),  accmding  as  f  is  >  or  <I, 
where  t:  is 

/180°Xnumbcr  of  coils  in  the  single  unc(|ual  group\ 
\  total  number  of  coils.  / 


Siiil 


fH(l    ■  niiMil 


lei-  of  coils  in  e:i(li  ot  the  two  equal  groups  V 
total  nuiiilirr  of  loils.  / 


For  example,  in  a  dynamo  with  2(i(i  i<iils,  the  gKuips  wnuld  l)e 
(i9,  ()'.).  und  68,  so  that 

sin  (180°  X  68/2()ti)    sin  59-4" 
^%m'(180°  x69/2()(i)""sin  G()-3°' 
und 

<■)     2(Ml||      (sin  59-1  ">in  (J(l-:r)-|     2(lll|  I     ()'9H22|     3-5(1    p.c. 
This  aiiiomit    would,  ill    a   siiHicieiil  ly   low    |ierio(lirily .   raiiw^ 
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objectionable  flickering,  and,  to  get  over  this,  Vidmar  suggests 
altering  the  number  of  turns  on  one  limb  of  the  balancer  so  as 
to  make  the  star  point  coincide  with  the  true  neutral,  and  gives 
a  method  of  ascertaining  by  how  much  the  winding  should  be 
..altered.  While  cases  of  exaggerated  trouble  do  not  often 
■appear  in  practice,  it  is  well  to  choo.se  armature  windings, 
wherever  possible,  which  lend  themselves  to  equal  division. 
In  small  machines,  where  each  coil  may  consist  of  more  than 
-one  turn,  it  is  possible  to  have  fractiimal  parts  of  coils  by 
connecting  to  a  suitable  point  on  the  copper  of  the  coil  itself, 
and,  even  with  one-turn  coils,  a  half  coil  may  always  be  got 
by  coupling  the  tapping  to  the  back  or  front  end  of  the  winding 
as  may  be  required.  The  general  rule,  then,  is  to  connect  each 
ring  to  each  pair  of  circuits  in  such  a  way  as  to  have  KIna  coils 
between  tappings,  and,  if  exact  and  symmetrical  division 
cannot  be  obtained,  to  depart  bj'  the  smallest  possible  amount 
from  ideal  grouping. 

(To  be  concluded.) 


L.C.C.  TRAMWAY  ADMINISTRATION. 


\ 


{Concluded  from  page  635.) 
In  regard   to   the  Electrical   Branch    the   Highways   Committee 
leported  as  follows : — 

The  employes  in  the  branch  are  overGOO.  audin  normal  times  overTOO;  and 
the  salaries  and  wages  paid  in  the  branch  amount  to  about  £1,500  a  week. 
The  value  of  plant  and  machiner\-  imder  his  charge  may  be  estimated 
roughly  at  £750,000,  the  annual  expenditure  on  revenue  account  under 
his  direction  being  approximately  £300,000.  Since  April,  1914,  the 
'Council  has  paid  a  retaining  fee  of  £.500  a  year  to  consulting  electrical 
engineers,  such  fee  covering  all  references,  reports  and  consultations  in 
connection  with  the  electrical  engineering  of  the  tramways  imdertaking. 
In  the  case  of  new  constructive  work  a  commission  is  paid  to  the  con- 
sulting engineers  on  the  certified  cost  of  plant.  Up  to  1910  the  head  of 
the  electrical  section  was  designated  electrical  engineer,  his  salary' 
being  £1,200  a  year;  but  upon  his  resignation  an  electrical  assistant 
(£800  a  year)  was  placed  in  charge  of  the  electrical  work.  We  are 
strongl\  of  opinion  that  the  position  of  electrical  engineer  should  be 
reverted  to.  and  that  the  salary  to  be  assigned  thereto  should  be  from 
£1,200  to  £1,500  a  year.  A  lower  scale  of  salary  is  in  our  judgment 
inadp(|uate  for  an  officer  competent  to  have  charge  of  the  whole  of  the 
electrical  work  of  the  undertaking,  including  responsibility  for  the  safe 
and  efficient  working  of  the  exten.sive.  costly  and  delicate  plant  and 
machinery  at  the  power  station  and  sub-stations,  and  to  advise  on  the 
many  important  matters  arising  in  connection  with  the  electrical  work. 
Our  Special  Sub  committee  which  inquired  into  staff  matters  affecting 
the  electrical  section  communicated  to  us  on  April  22,  1915,  their  opinion 
(arrived  at  in  February-,  1914)  that  an  electrical  engineer  should  be 
appointed,  on  a  vacancy  occurring  (as  it  has  since  done)  in  the  position 
of  electrical  assistant,  and  that  the  salarj-  of  the  electrical  engineer  should 
be  from  £1,200  to  £1,500  a  year.  The  electrical  engineer  should  assist 
in  the  work  of  drawing  up  specifications  for  the  supply  of  electrical 
material  for  the  rolling  stock  section. 

A-isiMani  to  Electrical  Enrjinecr. — The  question  of  the  appointment  of 
an'  assistant  to  the  electrical  engineer,  to  take  charge  of  the  branch  in 
his  absence,  should  be  deferred  until  the  electrical  engineer  takes  up  his 
duties.  The  work  of  the  electrical  branch  should  be  organised  broadly 
on  the  basis  of  the  organisation  of  the  present  electrical  section.  The 
branch  should  be  divided  into  three  sections,  viz.  (1)  the  power  station 
section,  (2)  the  distribution  (southern)  section  and  (3)  the  distribution 
(northern)  section.  The  designation  of  the  superintendent  of  the 
Greenwich  generating  station  should  be  altered  to  power  station  en- 
gineer. He  would  be  the  principal  oificcr  in  this  section,  and  we  eon- 
sidev  that  the  salary  to  be  assigned  to  the  position  should  be  from  £500 
to  £700  a  year.  The  designation  of  the  resident  electrical  superinten- 
dents (northern  and  sduthern  sections),  the  principal  officers  in  the 
.sections,  slioiilil  In  all'  nil  to  distribution  engineers  and  the  salary  should 
be  from  £400  n,  iiiiin  .,  yrar.  On  a  vacancy  occurring  in  either  of  the 
positions  of  di^i  nlmt  imi  engineer,  consideration  should  be  given  to  the 
dcsir;ililiiiiss  .if  pl.uin;.'  distribution  work  under  one  oilicer.  The  Sub- 
( '..iiimitlcc  h;ive  eNpnssr<l  their  appreciation,  which  we  fully  share,  of 
th<'  vahialile  assistance  given  to  them  in  their  consideration  of  questions 
arising  in  connection  with  the  eleotiieal  work  of  the  department,  by 
Mr.  .J.  H.  Rider,  formerly  electrical  engineer  in  the  department,  whose 
advice  in  many  important  matters  greatly  facilitated  their  work. 
Rolling  Stock  Bk.\nch. 
RoUliiij  Slock  Enrjinfcr.^ — The  officer  in  charge  of  the  rolling  stock 
bra  mil,  which  will  remain  practically  unchanged  as  regards  the  scope 
of  its  activities,  supervises  the  maintenanci',  washing,  repair  and  renewal 
of  all  cars  and  other  vehicles  operated  by  the  dei)nrtment  and  the  upkeep 
of  the  central  car  repair  depot  and  other  depots.  He  reports  on  matteis 
connected  with  rolling  stock  and  staff,  prepares  cstim.atcs,  &c.,  for  new 
plant  and  machinery,  new  rolling  stock,  stores  and  replace  parts  for 
lulling  stock,  &c.     'I'lie  niimlier  of  emjiloyoes  in  Ihe^branch  is  approxi- 


mately 2,200,  and  in  normal  times  nearly  3,000,  the  salaries  and  wages 
paid  in  the  branch  amounting  to  over  £4,000  a  week.  The  expenditure 
on  revenue  account  in  respect  of  the  work  of  the  branch  is  about  £325,000 
a  year.  The  general  considerations  already  urged  as  to  the  inadequacy 
of  the  salaries  assigned  to  some  of  the  positions  at  the  head  of  sections 
applies  to  the  position  of  head  of  this  branch,  and  we  consider  that  the 
salary  to  be  assigned  to  the  position  should  be  from  £1,000  to  £1,200  a 
year.  The  work  of  the  rolling  stock  branch  should  be  divided  under 
two  main  sections,  viz.,  (1)  rolling  stock  section,  and  (2)  repair  depot 
section.  The  officer  in  charge  of  the  former  section  should  be  designated 
rolling  stock  superintendent  and  should  be  directly  responsible  to  the 
roUing  stock  engineer.  The  salary  to  be  assigned  to  the  position  of 
rolling  stock  superintendent  should  be  from  £400  to  £000  a  year.  Two 
technical  assistants  engaged  in  the  supervision  of  car  depots  should  be 
attached  to  the  rolling  stock  superintendent  as  personal  staff.  There 
are  about  70  foremen  and  intermediate  foremen  of  car  depots,  with  rates 
of  pay  ranging  from  50s.  to  80s.  a  week.  We  think  the  number  of  classes 
should  be  reduced  and  the  minimum  pay  of  a  higher  class  should  not  be 
less  than  the  maximum  pay  of  a  lower  class.  The  officer  in  charge  of 
the  repair  depot  section  should  be  designated  superintendent  of  the 
central  car  repair  depot  and  should  be  directly  responsible  to  the  rolling 
stock  engineer.  The  salary  to  be  assigned  to  the  position  should  be 
from  £400  to  £1300  a  year.  An  officer  of  superior  standing  at  the  central 
car  repair  depot  should  reside  at  or  near  the  depot. 

Permaxext-Way  Branch. 
Permanent-Way  Engineer. — The  permanent-way  engineer  supervises 
the  repair  and  renewal  of  all  the  track  on  the  147  street  miles  of  tramway 
operated  by  the  Council;  the  installation,  maintenance  and  renewal  of 
the  tracks  in  the  depot.  The  number  of  employeesis  800,  compared  with 
1,400  at  normal  times,  the  salaries  and  wages  paid  in  the  branch  when 
working  under  normal  conditions  exceeding  £2,000  a  week.  In  a  normal 
year  the  expenditure  on  revenue  account  in  respect  of  work  undertaken 
to  the  permanent-way  amounts  to  about  £240,000.  We  propose,  having 
regard  to  the  qualifications  and  experience  which  should  be  regarded  as 
necessary,  that  the  salary  to  be  assigned  to  the  position  of  permanent- 
way  engineer  should  be  from  £800  to  £1,000  a  year.  We  think,  however, 
that  whilst  making  provision  in  the  ultimate  organisation  for  such  a 
position,  it  should  not  be  filled  at  present.  The  main  organisation  of 
the  present  permanent-way  section  should  be  preserved  in  the  permanent- 
way  branch.  To  this  branch  should  be  transferred  the  work  of  the 
present  building  section  and  also  work  connected  with  the  conduits 
at  present  undertaken  in  the  electrical  section.  The  branch  should  ac- 
cordingly be  divided  into  three  sections,  viz.  (1)  permanent-way  (south- 
ern) section,  (2)  permanent-way  (northern)  section  and  (3)  building 
section.  Each  of  the  permanent-way  sections  (southern  and  northern) 
should  remain,  as  heretofore,  under  the  direction  of  an  assistant  per- 
manent-way engineer,  each  under  the  immediate  supervision  of  the 
permanent-way  engineer.  The  scale  of  salary  for  the  position  of  assis- 
tant permanent-way  engineer  should  be  from  £300  to  £400  a  year.  The 
numljer  of  employees  of  the  building  section  in  normal  times  exceeds 
100,  the  value  of  the  work  carried  out  being  about  £13,000  a  year.  We 
are  satisfied  that  under  present  conditions  the  system  now  in  operation 
should  be  adhered  to.  The  building  section  can  most  conveniently  be 
placed  in  the  permanent -way  branch,  and  the  building  superintendent 
should  be  under  the  supervision  of  the  permanent-way  engineer. 

General  Branch. 

The  departmental  work  not  allocated  to  the  four  main  branches 
already  discussed  can  be  organised  conveniently  in  a  general  branch. 
The  head  of  this  branch,  for  whom  we  suggest  the  designation  of  chief 
clerk,  would  undertake  the  duties  hitherto  falling  to  the  general  assistant 
and  would  also  in  present  circumstances,  supervise  sections  dealing  with 
accounts,  stores,  ticket  checking,  claims  and  printing.  We  propose  that 
the  clerical  staff  working  in  all  branches  of  the  department  shall,  for 
purposes  of  discipline  and  promotion,  be  dealt  with  as  part  of  the  general 
branch.  We  also  propoje  that  the  drawing  office  staff  shall  be  distri- 
buted amongst  the  various  technical  and  professional  branches  ;  and 
that  a  technical  assistant  in  the  first  class,  who  has  acted  as  a  personal 
assistant  to  the  chief  officer,  be  excluded  from  branch  classification  and 
attached  as  personal  assistant  to  the  chief  officer.  The  arrangement 
under  which  Messrs.  W.  H.  Smith  and  Son  act  as  sole  agents  of  the 
Council  for  obtaining  advertisements  on  the  Council's  cars  renders  un- 
necessary the  present  advertising  section  of  the  department.  We  ac- 
cordingly recommend  the  abolition  of  the  position  of  advertising  assistant . 

Pending  the  ultimate  ti-ansfer  to  the  department  of  the  comptroller 
of  the  Council  of  the  accountancy  work  now  undertaken  in  the  tram- 
ways deixirlmcnt,  the  accountant's  work  should  be  carried  out  in  an 
accounts  section  of  the  general  branch  by  the  tramways  accountant, 
and  subject  to  the  general  direction  of  the  comptroller  of  the  Council. 
Subject  to  any  change  which  may  result  from  this  inquiry  the  pre.sent 
stores  branch  of  the  accountant's  section  should  be  a  separate  section 
in  the  general  branch.  The  tramways  accountant  has  supervision  of 
certain  work,  connected  with  cash  counting  and  distributing,  which  it 
is  not  at  present  proposed  to  remove  from  the  tramways  (lc|)artinent 
upon  the  transfer  of  aceoiintaney  work  to  the  department  of  the  comp- 
troller of  the  Council.  We  projxjse  the  allocation  to  the  general  branch 
of  the  work  of  ticket  checking  at  present  undertaken  in  a  separate  section. 
The  organisation  of  this  branch  must  be  regarded  as  provisional. 

Financial  Effect  of  Re-organisation. 
•The  ultimate  additional  expenditure  on  re-organisation,  in  respect  of 
the  appointments  and  promotions  provided  for  under  our  sehenip,  will 
be  £5,()00  a  year.     Beyond  this  figure  (here  may  be  some  additional 
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expenditure  resultins  from  the  settlement  of  the  salary  of  the  chit  f  clerk. 
Further,  when  the  development  section  of  the  traffic  branch  is  formed, 
in  addition  to  the  new  positions  provided  for  in  the  scheme  additional 
stag  will  be  required,  and  will  probably  be  furnished  in  the  first  instance 
by  transfers  within  the  department.  "  The  work  of  the  section  will  in- 
volve fresh  charges  on  revenue  account,  for  example,  expenditure  on 
advertising  the  tramways.  Xo  expenditure,  however,  on  such  an  object 
can  be  incurred  without  the  express  sanction  of  the  Council.  Having 
regard  to  present  conditions  it  has  been  our  object  to  determine  the  re- 
organisation on  a  basis  involving  the  smallest  increase  of  expenditure 
compatible  with  efficiency.  We  have,  indeed,  no  doubt  that  the  pro- 
posed additional  expenditure  will  be  highly  remunerative 

Sr>L1L\KY    OF    RECOiUIENDATIONS. 

(a)  That  the  tramways  department  be  re-organised  on  the  basis  of 
the  allocation  of  the  work  of  the  department  amongst  five  branches, 
viz. — (1)  traffic  branch,  (2)  electrical  branch.  (3)  rolling  stock  branch, 
(4)  permanent-way  branch,  (5)  general  branch,  and  the  devolution  by 
the  chief  officer  of  tramways  of  duties  and  responsibilities  to  the  higher 
subordinate  officers  upon  general  lines. 

{h)  That  a  traffic  manager  be  appointed  in  the  tramways  department 
at  a  salary  of  £1,200,  rising  by  annual  increments  of  £50  to  £1,500  a  year. 

(e)  That  on  a  vacancy  occurring  in  the  position  of  deputy  chief  officer 
of  tramways,  the  position  be  abolished. 

(d)  That  the  position,  now  vacant,  of  electrical  assistant  be  abolished. 

(efThat  anelectrical  engineer  be  appointed  in  the  tramways  department 
at  a  salary  of  £1.200,  rising  by  annual  increments  of  £.50  to  £1.500  a  year. 

(/)  That  a  rolling  stock  engineer  be  appointed  in  the  tramways  depart- 
ment, at  a  .salary  of  £1.000,  rLsing  bj'  annual  increments  of  £50  to  £1,200 
a  year,  and  that  the  position  be  not  filled  at  present. 

'ig)  That  on  the  appointment  of  a  rolling  stock  engineer  the  present 
position  of  rolling  stock  superintendent  be  abolished. 

{h)  That  in  the  ultimate  organisation  the  salary  assigned  to  the 
position  of  permanent-way  engineer  in  the  tramways  department  be 
from  £S00  by  annual  increments  of  £50  to  £1,000  a  year. 

(i)  That  a  chief  clerk  be  appointed  in  the  tramways  department. 

ij)  That  positions  as  follows  be  established  in  the  traffic  branch  at  the 
yearly  salaries  specified  : — development  superintendent  (from  £500  by 
four  annual  increments  of  £25  and  four  of  £50  to  £800  a  year) ;  publicity 
assistant  (from  £300  by  annual  increments  of  £25  to  £400  a  year) ;  an 
officer  in  charge  of  matters  relating  to  fares  and  independent  traffic  check 
(designation  to  be  determined)  (from  £300  by  annual  increments  of  £25 
to  £400  a  year) ;  timetables  assistant  (from  £250  bj'  annual  increments 
of  £12  10s.  to  £300  a  year). 

(i)  That  an  operation  superintendent  (from  £500  by  four  annual  in- 
crements of  £25  and  two  of  £50  to  £700  a  year)  be  appointed  in  the  traffic 
branch  ;   and  that  the  position  of  traffic  assistant  be  abolished. 

(/)  That  the  designation  of  the  two  district  traffic  superintendents  be 
altered  to  divisional  superintendents  ;  and  that  the  salary  assigned  to 
each  position  in  the  ultimate  organisation  be  from  £300  by  annual  in- 
crements of  £25  to  £400  a  year. 

(m)  That  the  designation  of  certain  positions  in  the  electrical  branch 
Ix-  altered,  and  Halarics  for  the  positions  in  the  ultimate  organisation 
ajwigned,  as  follows  : — superintendent  of  Greenwich  generating  station, 
to  b*-  altered  to  power  station  engineer  at  £500  liy  four  annual  increments 
of  £25  and  two  of  £.50  to  £700  a  year  ;  resident  electrical  superintendents 
(xouthern  and  northern  sections)  to  be  distribution  engineers  at  £400 
ri'.ing  by  annual  increments  of  £25  to  £600  a  year. 

(n)  That  on  a  vacancy  occurring  in  either  of  the  positions  of  distribu. 
tion  engineer  the  Highways  Committee  do  consider  as  to  the  desirable- 
newt  of  placing  diHtribution  work  under  one  officer. 

(o)  That  upon  an  appointment  being  made  to  the  position  of  rolling 
itock  enx'nter  the  jiosition  of  aHHJHtant  rolling  stock  superintendent  he 
nbolinhed,  a  jxmition  of  rolling  stock  Hupcrmtendent  (from  £400  liy 
nnnunl  iiicrements  of  £25  to  fflOO  a  year)  established,  and  a  salary  of 
£  KMJ  by  annual  increments  of  £25  to  £(iOO  a  year  assigned  to  the  position 
of  (.u|Krintendent  of  the  central  car  repair  depot. 

(pi  That  in  the  ultimate  organisation  the  salary  assigned  to  each  of 
the  two  jxmitions  of  aKsistant  iK-rmanent-way  engineer  be  from  £300  by 
nnnual  ineremcntu  of  £25  to  £400  a  year. 

(<i)  That  the  [loxilion  of  advertising  assistant  be  abolished. 

(r)  That  an  assislnnt  in  the  first-elass  be  attached  as  a  peisonel  assist- 
ant lo  th"'  rblef  iiftici  r  of  tramways. 

(«)  That  liny  officiT  or  employee  in  the  tramways  department  atleclid 
by  the  (leri>i»n  of  an  officer  in  that  de|jjirtiiii  nt,  iitlier  than  llii'  cliiif 
uttv-it  <il  trnmwiiyn,  in  a  matter  of  discipline  dtjhave  tie  right  of  appeal 
to  Ihi-  rbici  iillicer  |ST«iinally. 

(!)  That  till'  heiuis  of  liranehis  in  llie  tramways deiwrtment  and  ci'riain 
offi'-rr*  nitiiiK  iiiidir  tln-m  lie  ri'S|ionsilile  for  the  carrying  out  of  such 
diitl''«.  ill  I 'iiinertiiiii  with  exi'i'utive  work,  the  engagement  of  stafl  an<l 

•  liKi  ipliixiiy  miill'  II,  as  nmy  ln'  afKii/nnl  to  Ihein  by  the  chief  officer  of 
trnmwAy*  niid  in  n<  lordniirc  with  nili  »  of  the  IligliwiiyH  Committee. 

I.I]  Tbnl  whir'-.  Ill  II  matter  which  is  the  subject  of  report  to  the 
Highwnyi>  <'i>iiimitii<',  there  is  u  lonlliit  of  o|iiniiiii  on  a  technical  or 
piiifiaKional  niM«lioii  Islwien  the  rhiif  officer  o(  tramways  and  an  officer 

•  •<•  ii|>yiiiK  •'"'  ("•••iti'in.  «•  ili'tiTmiiK  il  iiniler  the  renritanisution  scheme 
.,(  Ill  ml  III  II  terhiiiial  or  (ir(i(r>iiiiiiinl  lirnneh  of  the  IramwavH  deiiart- 
iiii  III,  the  reidrt  to  Ihr  ( Vimmitlee  alinll  discloKC  tin-  opinion  of  the  head 
.,)  the  hranch. 

(f)  Thai  Ihr  Ik-imIs  nt  branihcs  In  the  trnmwayn  ilc|mrtmeiit  be  per. 
mlllrit  to  rarry  on  in  their  own  names  eorrrs|siiidpnco  of  a  routine 
ib»f«rlrr  not  rrqulrlnu  the  pcTnonnl  nttj-ntjon  ol  thu  chief  officer  of 
irAmwuy"  ;  iiriiv  ded  that  such  efirn'spundenee  slinll  lie  subject  to  the 
direction  III  the  i  hiif  oflicer. 


(«■)  That  officers  having  the  supervision  of  sections  of  the  work  of  the 
tramways  department  do  submit  each  year  to  tlie  heads  of  their  respec- 
tive branches  brief  reports  on  the  work  of  their  .'■ections  ;  that  the  head.t 
of  branches  do  submit  each  year  to  the  chief  officer  of  tramways  reports 
on  the  work  of  their  respective  branches  ;  and  that  the  chief  officer  do 
advert  to  such  reports  when  submitting  to  the  Committee  his  annual 
report  at  the  time  of  the  submission  of  the  annual  accounts. 

(j)  That  the  heads  of  branches  in  the  tramways  department  do  keep 
the  lecords  of  service  of  the  employees  in  their  respective  branches, 
except  the  records  of  service  of  officers  appointed  by  resolution  of  the 
Council. 

(.»/)  That  at  the  earliest  convenient  time  that  part  of  the  accountancy 
work  which  is  now  done  in  the  tramways  department  be  transfeiTcd  to 
the  department  of  the  comptroller  of  the  Council,  and  that  pending  such 
transfer  the  work  do  continue  to  be  done  in  the  tramways  department, 
subject  to  the  general  direction  of  the  comptroller  of  the 'Council. 

(:)  That  the  weekly  rates  of  pay  of  day  foremen,  night  foremen  and 
intermediate  foremen  of  car  depots  in  the  tramways  department  be  as 
follows  : — 


Approx. 

weekly  car 

service 

Day  foremen. 

Night  foremen. 

Intermediate 
foremen. 

Above  900 
4.50  to  900 
X^p  to  450 

£    s.    d.      £    s.    d, 
3  12     6  to  4     0     0 
3     5    0  .,  3  10     0 
3    0    0  .,  3     2     6 

£    s.    d.       £    s.    d. 
3     7     6  to  3  12     6 
3     2     6  .,  3     5    0 
2  17     6  „  3    0    0 

£    s.    d.       £    s. 
3    0    0  to  3     5 
2  17     6  .,  3    0 
2  12     6  ..  2  15 

and  that  where  a  house  is  provided  the  value  thereof  be  calculated  at 
5s.  a  week  and  reckoned  on  that  basis  as  part  wages. 

(<in)    That  the  rate  of  pay  of  district  superintendents  in  the  traffic 
branch  of  the  tramways  depaitment  be  from  60s.  to  90s.  a  week. 


THE   ENGINEERS'    CLUB :    WHAT  IT  IS,  AND  WHAT 
IT  MIGHT  BE.* 

BY    EDMUND    L.    HILU 

An  old  puzzle  among  the  schoolmen  used  to  be  :  "  I{  aji  irresis- 
tible force  meets  an  immovable  body,  what  will  happen  'i  "'  The 
answer,  correct  I  believe  up  to  last  December,  was  "  Wait  and  see." 
But  when  the  irrestible  craving  for  an  engineers"  club  came  uj)  against 
the  almost  immovable  inertia  of  the  engineers  of  Manchester  the 
an.swer  was  Daniel  Adamson,  backed  up  by  our  good  friends  Walker 
and  Brady,  of  the  "  Manchester  Guardian."  Then  things  happened, 
and  happened  quickly.  It  reminds  me  of  the  story  of  the  bricklayer 
whose  foreman  swore  at  him  because  the  wall  he  was  building  wa.s 
leaning  over  to  one  side.  "'  It's  not  plumb,"  said  the  foreman.  The 
bricklayer  looked  at  his  work.  "  Not  plumb  ?  "  said  he.  "  It's 
plumb  and  a  bit  over."  Even  so,  the  combined  forces  of  Daniel 
Adamson,  Walker  and  Brady  were  super-forces,  and  it  is  due  to  their 
tiroless  energy  and  restless  enthusiasm  that  we  have  our  Club  to-day. 

The  proposal  to  start  a  club  for  engineers  in  by  far  the  greatest 
engineering  centre  of  the  whole  world  was  for  some  years  a  pious 
hopt^  :  Ko  one  would  boll  the  cat.  The  possibility  of  an  engineers' 
club  has  been  discussed  over  and  over  again  at  a  certain  lunch  table 
at  the  Midland  Hotel.  At  last  when  the  irresi.stible  forces  had  made 
the  immovable,  masses  so  jolly  uncimifortable  they  had  to  shift. 
The  club  opened  on  November  7,  1913,  with  0.50  nu'mbers.  and  was 
an  immediate  siiceess.  In  less  than  nine  nuuiths  war  bioke  out,  and 
we  had  to  settle  down  to  new  conditions.  Sonic  members  resigned, 
some  possible  members  did  not  join.  Other  members  refrained 
from  using  the  club  because  they  thought  that  they  wore  ruined.  The 
majority,  1  am  glad  to  say.  kept  a  stiff  up|)er  li))  and  carried  on. 
We  went  tlirougb  one  horrible  year  with  a  delicit  each  month,  and 
with  only  liojie  and  failh  left  to  illumine  the  dark  path  that  we  were 
treading. 

Many  of  our  iuiiuIhts  paid  llieir  yr.nly  llireo  guineas,  as  they 
felt  that  they  ought  lo  continue  In  siiii|iorl  the  club,  as  if  any  club 
could  be  kept  going  on  its  subset ipt ions,  which  are  always  too  small, 
without  the  help  of  its  takings,  which  are  never  large  enough  to 
satisfy  its  iiisatiabie  rc(|uireinents. 

Wliile  taking  an  affect  innate  farewell  of  the  niiiHilc  linoU.  I  could 
nol  liel])  smiling  nt  the  seven  suggested  iiami'S  for  mil  cliiii  :  "  Tho 
Kngiiieers'  Club."  "  The  .loiile  Club,"  " 'I'he  Industry  Club."  'Carl- 
ton,  I'eehiiieal  Societies'  Club,"  "Technical  Club,"  "TheCUib.  " 

What  a  jierfect  exiimi>le  of  the  "  alpha  and  omega  "  -the  beginning 
and  the  end.  We  took  the  lirst  name,  "  The  Engineers'  (!|ul),"  Wo 
shall  soon  have  the  last,  "  'I'he  Club,"  just  as  one  talks  of  tlie  House 
of  CnmmniiH  iis  (be  House. 

Since  the  war  starli'd  the  Club  has  been  run  under  very  <'Xceptional 
and  difficult   conditi<ms.     Salaries  and   wages  have  had   to  be  in- 

*  (Jpening  ol  discuwion  ivt  (lui  Kngineers'  Club,  Manchester,  Feb.  20, 
11117.     Abstract.     Mr.  0.  D.  Beaton  in  the  chair. 
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\-i'i-aM-(!,  while  till'  cost  of  everything  wo  buy — food,  drink,  stores, 
wasliing  and  sundries — have  advaneed  in  some  eases  more  than 
100  jH^r  cent.  The-  restrictions  in  the  hours  of  drinking  has  hit  us, 
as  it  lias  doiu-  all  clubs.  In  order  to  economise,  the  hours  of  the 
opening  of  the  Ciub  have  been  shortened,  and  the  serving  of  hot 
meals  in  the  dining  rooms  has  been  somewhat  reduced  in  the  even- 
ings, and  this  has  caused  a  certain  amount  of  grumbling  among  some 
of  our  meiubers. 

In  spite  of  all  these  difficulties  and  the  increase  in  costs,  the  Club 
das  turned  a  1915  deficit  of  £309  into  a  1916  profit  of  £269,  a  change 
for  the  better  of  over  £578,  without  taking  into  account  one  penny 
of  the  £461  liberally  subscribed  by  members  towards  the  deficit  fund. 

One.  would  natui'ally  ask  how  this  marked  improvement  m  our 
finances  has  come  about.  These  are  three  good  reasons  :  Our 
manager  and  our  staff  have  worked  most  loyally  and  well  ;  our 
members,  in  the  old  role  of  the  satisfied  consumer,  have  used  the 
club  more  and  more  ;  and  our  membershi]),  which  at  the  end  of  1915 
was  683,  to-day  is  76-t.  There  are  some  additional  temporary 
members  whom  we  aie  proud  to  welcome.  By  a  resolution  of  the 
General  Committee,  some  30  gentlemen,  engineer  officers  in  the  Navy 
or  Army,  or  holding  responsible  positions  in  the  Ministry  of  Miuii- 
tions,  have  been  elected  temporary  members,  and  by  doing  this,  as 
I  know  you  will  agree,  the  Club  has  honoured  itself.  The  Club  has 
also  done  itself  honour  in  electing  as  its  first  honorary  member  the 
Kight  Hon.  the  Lord  Mayor  of  Manchester,  Alderman  T.  Smethurst, 
who  has  shown  the  greatest  interest  in  and  has  been  of  the  greatest 
use  to  the  engineering  profession. 

In  reckoning  our  membership  week  by  week  and  month  by  month 
I  never  lost  sight  of  our  losses  ;  the  figures  I  have  just  given  are  net. 
Club  losses  in  war  time  are  greater  than  in  peace.  Certain  members 
resign  for  great  and  sufficient  reasons — leaving  the  district,  and  so  on ; 
others  have  resignation  thrust  upon  them  as  undesirable  alien 
enemies.  I  wish  I  could  complete  the  old  simile  and  say  that  others 
are  born  great  members  of  the  Club. 

Although  our  membership  is  to-day  764,  I  can  never  forget  that 
in  this  great  district,  w'ithin  40  or  50  miles  of  Manchester,  the  en- 
gineering hub  of  the  world,  there  must  be  at  least  3,000  engineers 
who  are  eligible  for  membership,  and  should  be  made  to  join  the 
club.  Engineers — as  our  Club  has  proved — are  the  most  '"  club- 
bable "  of  men.  For  generations  almost  they  have  been  institu- 
tionalists,  but  not  clubbists. 

Our  Club  has  also  done  most  useful  work  in  breaking  down  com- 
petitive barriers.  Four  years  ago  when  we  saw'  a  competitor  in  the 
.street  we  were  Pharisees,  and  passed  by  on  the  other  side.  He  was 
usually  a  rogue  and  always  a  liar,  while  we  were  invariably  it,  spelt 
capital  I,  capital  T.  After  our  Club  started  we  found  that  we  were 
not  IT  spelt  with  capitals,  and  that  our  competitor  was  not  the  other 
kind  of  being. 
i  When,  as  once  happened  to  me,  a  competitor,  in  one  day,  takes  a 

£30,000  order  that  was  yours,  stands  you  a  drink  on  the  strength 
of  it — at  a  meal,  of  course — gives  you  60  in  a  100  and  beats  you  at 
billiards,  and  then,  quite  as  an  after-thought,  shows  you  how  all  your 
ideas  of  correct  leads  at  auction  bridge  were  exploded  years  ago — 
well,  if  you  can't  love  him  at  once,  you  must  respect  him.  With 
respect  coures  confidence,  and  then,  if  we  are  not  fools,  we  meet  and 
talk  frankly  together.  How  can  we  help  each  other  instead  of 
cutting  each  other's  throats  ?  Conditions  to-day  make  mutual  help 
and  co-operation  imperative,  and  our  Club  makes  them  possible. 
It  is  up  to  us  to  see  that  we  bring  this  happy  state  of  affairs  about. 

We — the  members  of  the  Club — can  do  much  to  further  this,  but 
to  do  it  effectively  we  must  be  strong  in  numbers  as  we  are  strong  in 
faith.  There  cannot  be  a  single  member  of  our  Club  who  does  not 
know  at  least  one  engineer  in  the  district  who  is  not  but  who  ought 
to  be  a  member. 

With  a  membershipof  3,000  to4,000  what  could  not  the  Club  do  '.' 
It  could  build,  or  have  built  for  it,  a  suitable  dwelling  house.  Just 
liehire  the  War  our  friend  W.  T.  Anderson  was  hard  at  work  on  the 
proposed  housing  scheu^e  for  the  learned  societies  of  Manchester. 
It  was  hoped  that  a  large  part  of  the  premises  immediately  behind 
us  here  might  be  taken.  A  fine  lecture  hall,  a  library  and  com- 
mittee rooms  for  the  different  societies  and  institutions  would  have 
been  i)r()vided,  and  connection  would  have  been  made  with  the  Club 
through  what  is  now  the  card  room.  Dr.  Hopkiuson.  with  great 
generosity,  came  to  our  help  financially,  Anderson  and  others  worked 
very  hard,  but  the  war  canxe  and  the  whole  matter  had  to  be  shelved. 
Let  us  see  to  it  that  it  is  not  postponed  indelinitciy. 

We  must  help  our  Club  in  every  way;  we  must  use  it  more  our- 
-selves,  we  must  get  other  engineers  to  join  and  see  that  they  use  it. 
We  in\ist  strengthen  our  finances  in  every  possible  way.  Of  all  the 
great  truths  that  the  war  has  taught  and  is  teaching  us,  the  greatest 
lo  my  mind  isthis:  It  is  ■'engineering  "-  -nuiinly  "  British  engineer- 
Jii;.  "  home  and  overseas     that   is  sa\  ing   and   will   save   the  world. 


We  are  justly  proud  of  the  large  share  that  we  are  taking  in  thisjnoble 
work.  Peace  is  coming — surely,  if  slowly — and  for  us  and  our  brave 
Allies  it  will  be  ])eaec  with  honour  and  great  and  worthy  results. 

We,  the  engineers  of  IManchester,  will  have  done  our  full  share  in 
men  and  blood  and  brains  and  work  and.  money  in  bringing  that 
desired  peace  about. 

Let  us  now  prepare  for  that  peace,  and  let  us  deteruiine  that  one 
of  the  things  that  we  must  do  as  soon  as  possible  after  it  comes  is 
to  provide  in  Manchester  a  fit  and  abiding  habitation  for  the  best 
and  noblest  profession  in  the  world. 

DISd'SSION. 

Alderman  W.  Walker,  in  ojiening  the  discussion,  called  attention  to 
the  wider  work  of  the  club  in  the  engineering  world.  It  was  already  the 
home  of  the  local  section  of  the  Institution  of  Electrical  Engineers  in 
Manchester,  the  meetings  of  which  were  held  in  comparative  comfort 
and  were  well  attended  on  that  accomit.  He  endorsed  Mr.  Hill's  re- 
ferences to  the  value  of  the  club  as  a  means  of  breaking  down  the  barriers 
between  competitors,  men  whom  membership  of  the  club  enabled  to 
sit  round  one  table,  and,  though  none  the  less  rivals,  their  rivalry  was 
now  conducted  in  a  friendly  spirit.  The  club  had  nothing  like  enough 
members  yet,  and  possibly  the  tune  would  come  when  it  would  be  a 
necessity  for  engineers  to  join  as  a  mattei  df  status.  The  idea  of  a  larger 
building  with  the  club  as  a  central  feature  was  developing  and  would 
grow.  The  club  would  also  continue  its  good  work  of  putting  British 
engineering  at  the  forefront  of  industry,  and  in  the  wider  aspect  of  its 
work  would  arrange  a  programme  which,  among  other  things,  would 
include  the  development  of  new  ideas  and  the  regulation  of  markets. 

Mr.  F.  Foster  urged  the  necessity  for  a  central  building  in  which  not 
only  would  the  Engineers'  Club  be  quartered  and  the  techuical  societies 
housed,  but  engineering  firms  would  have  their  offices.  Such  a  building 
in  a  great  centre  like  Manchester  might  be  Icnown  as  the  Engineering 
Building,  and  to  it  all  interested  in  and  concerned  with  engineering 
might  be  referred.  It  would  be  a  good  step  forward  if  a  company  were 
formed,  land  were  purchased  and  an  architect  appointed  to  prepare  the 
designs  for  a  suitable  building. 

Mr.  S.  L  Pe.vrce.  as  a  member  of  the  first  Committee  of  the  club, 
spoke  of  some  of  its  early  difficulties  and  the  manner  with  which  these 
had  been  surraoimted.  The  preliminary  tendency  for  the  club  to  lag 
was  soon  overconte,  and  there  could  now  be  no  doubt  that  larger  premises 
would  have  to  be  taken.  As  an  earnest  of  this  could  be  quoted  the  fact 
that  the  membership  had  steadily  increased  in  spite  of  the  war. 

Mr.  ,T.  •'.  Mn\wkii,  t:\i:Ni',TT,  in  commenting  upon  the  prospective 
expansion  <>l  tin  .  Inli.  i.  I,  i  n  d  to  the  proposal  to  establish  a  commercial 
library  in  .M  inche-tci.  and  innarked  that  there  would  be  an  imm_ediate 
need  for  a  new  wing  for  a  teclmical  libraiT,  Such  a  suggestion  might 
ver\-  well  be  developed  in  connection  with  an  engineering  building  scheme. 

Mr.  H.  T.  Wilkinson  (the  newly  appointed  honorary  secretaiy) 
emphasised  the  fact  that  the  club  was  the  first  social  club  of  engineers 
in  the  country  ;  but  it  had,  none  the  less,  done  a  large  amount  of  or- 
ganising work  which  would  have  a  useful  effect  upon  industry.  In 
particular  it  had  formed  sectional  groups  of  engineers  w-hich  had  done, 
and  were  doing,  work  which  could  not  be  imdertaken  by  the  professional 
institutions.  Such  grouping  would  have  an  imdoubted  value  in  a 
political  sense,  and  in  the  future  could  bring  engineering  influence  to  bear 
at  times  of  elections.  The  club  idea  for  engineers  was  already  extending, 
and  there  were  rumours  that  Glasgow  and  Birmingham  engineers  were 
becoming  active  in  the  right  direction.  With  the  development  of  the 
Engineers'  Club  in  other  centres  than  Manchester  would  come  inter- 
changeability  of  membership  and  increased  co-operation  am.ong  engineers 
throughout  the  covmtiy. 

Mr.  H.  Allcock  expressed  jileasure  at  the  lecturer's  reference  to  the 
"  housing  scheme."  for  which  Mr.  W.  T.  Anderson  (who  was,  mifor- 
tunately.  absent  from  the  debate  owing  to  illness)  had  done  so  much. 
A  great  deal  of  the  preliminaries  ncce.ssar\-  to  the  bringing  of  this  scheme 
to  fruition  had  already  been  dealt  with.  He  also  hoped  that  his  own  pet 
hobbv,  the  adoption  of  the  decimal  system,  would  be  one  of  the  schemes 
to  be  dealt  with  in  the  broader  work  of  the  club.  The  Manchester 
Decimal  Association  had  practically  a  "  cut  and  dried  "  scheme  which 
had  received  ^emu-al  approval,  and  was  ready  to  lift  down  from  the  shelf 
when  the  time  came. 

Mr.  ,T.  Dkummond  P.\ton  appealed  for  the  consideration  of  a  scheme 
bv  wdiich  the  better  class  of  workman  could  enjoy  association,  if  not  full 
membership,  of  the  Engineers'  Club.  Such  a  scheme  should  embrace 
the  colonies,  and  should  make  it  possible  for  overseas  engineers  visiting 
the  mother  country  to  derive  benefit  from  there  being  an  open  door  at 
the  Engineers'  Club,  no  matter  in  what  district  it  might  be.  It  would  be 
advantageous  to  co-opt  prominent  colonial  men  like  Mr.  Hughes  to  help 
give  publicity  to  such  a  plan.  In  regard  to  a  common  engineering 
building,  h.c  thought  one  of  the  first  things  to  do  was  to  get  guarantees 
from  engineers  to  take  so  much  office  space  ;  this  step  would  influence 
financial  backing. 

Mr.  F.  WuHH  appealed  for  the  adoption  of  some  niethod  whereby  tlie 
club  could  be  connected  with  the  now  Royal  Exchange  buiUIing  in 
Manchester.  At  present  there  were  not  enough  engine  binlder  members 
of  the  club,  these  engineers  having  still  "  their  little  liaunts."  from  which 
it  might  be  dilficult  to  move  them.  Probably  the  best  way  was  to  get 
the  sons  of  such  engineers  to  become  members  of  the  club. 

Mr.  G.  D.  Se.\ton.  from  the  chair,  said  that  the  wider  iiolicy  of  the  club 
was  receiving  close  attention,  and  care  w'as  being  taken  to  keep  young 
blood  on  the  committees. 
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STANDARDISATION. 

It  is  pleasing  to  note  that  once  again  the  engineering 
institutions  are  contributing  towards  the  expenses  incurred 
by  the  British  Engineering  Standards  Committee.  As  each 
year  passes,  the  work  of  this  committee  becomes  increas- 
ingly important.  Such  being  the  case  it  is  fitting  that  every 
encouragement  should  be  given  to  the  work.  Great  as  the 
results  achieved  have  been  it  is  generally  admitted  bv  those 
familiar  with  the  work  of  the  committee  that  much  remains 
to  be  accomplished.  Hitherto  all  the  specifications  have 
been  in  the  English  language,  and  the  need  for  translating 
these  specifications  mto  foreign  languages  has  long  been 
recognised.  The  engineering  institutions  are  helping  to 
defray  the  heavj-  cost  to  be  incurred  in  the  preparation  of 
these  translations^ 

Although  it  is  the  manufacturer  who  will  derive  the  profit 
from  the  circulation  of  these  specifications,  the  engineering 
institutions  will,  neverthele.ss,  benefit  to  a  very  large  extent. 
But  we  are  certain  that  no  thought  of  gain  actuated  the 
institutions  in  contributing  towards  the  cost  of  this  great 
work.  For  many  years  it  has  been  a  characteristic  of  these 
institutions  to  give  their  support  to  the  Standards  Com- 
mittee without  hope  or  thought  of  leward  other  than  that 
which  is  bound  up  with  all  good  work  :  and.  in  large 
measure,  it  is  due  to  their  influence  that  the  work  of  the 
Committee  bears  a  hall-mark  of  its  own. 

In  the  past,  although  many  manufacturers  and  machi- 
ner\'  users  have  made  large  contributions  to  the  funds,  we  feel 
that  neither  the  manufacturer,  nor  the  user,  nor  the  con- 
sulting engineer  have  been  as  generous  as  they  might  have 
been.  To  a  certain  extent  this  is  easily  understood,  for 
when  one  finds  that  large  sums  of  money  are  being  sub- 
.leribed  by  important  public  and  other  bodies  one  is  apt  to 
conclude  that  the  small  contribution  would  be  out  of  place. 
As  far  a«  the  Engineering  Standards  Committee  is  con- 
cerned this  is  not  the  ca.se.  The  great  advantage  of  having 
a  long  list  of  contributors  to  an  enterprise  is  that  a  long  list 
means  many  suppoiters,  in  addition  to  ample  funds.  Rela- 
tively few  subscribers  to  a  cause  means  that  the  support  of 
the  majority  will  have  to  be  secured  after  the  work  is  com- 
pleted. This  is  not  always  an  ea.sy  matter,  and  the  com- 
pletion of  the  Wf)rk  may  be  unduly  delayed  owing  to  luck  of 
funds  imleHM  the  few  make  heavier  contrihutions  than  can 
Ije  e.vpectiMJ  of  them. 

\VV  .ihould  like  to  ser-  every  muiuifacturer,  merchant, 
en>,'ini-er  and  user  rontribute  accordin}.'  to  his  means,  so  as 
to  enable  the  Committee  to  conliniie  (heir  work  not  nece.s- 
.Hiirily  i/i  Hirnenee.  |,nt  at  least  free  from  the  cares  impiiefl 
by  the  abKcncc  oi  .millicient  capital.  Tin-  miiiiv  contri- 
butors would  IxTonii"  HhureholderH,  and  as  such  would  be 
i-nfilled  to  H  (diare  of  the  prolils  to  be  derived  from  the 
work.  Certain  of  the  f 'ommitiec's  .specifieations  must 
alri-ndy  have  renulted  in  a  e«»nMidenil)le  saving  to  tho.se  who 
work  to  them.  and.  ax.  w<-  have  said,  the  work  of  standard- 
winn  in  imly  just  iH-ginning.  Sljuidaid  Hution  nuu-  he 
M-uait'od  by  cn>;ineeiM  us  a  giitedf^i'd  Meciirity. 

Since  the  engineering  institutionH  are  lei  ding  tlwir  .sup- 


poit  by  contributing  towards  the  cost  of  preparing  the 
translations,  we  are  of  the  opinion  that  the  members  them- 
selves would  do  well  to  follow  the  example.  We  should 
like  to  see  contributions  not  of  £500  but  of  £5,000  from  the 
engiiieeruig  institutions.  To  do  this,  which  we  believe  they 
would  like  to  be  in  a  position  to  do,  instead  of  taking  money 
from  their  funds  we  would  have  them  make  a  strong  appeal 
to  their  members.  Such  an  appeal  should,  if  possible,  be  a 
jjersonal  one.  To  this  end  meetings  could  be  arranged  in 
the  principal  engineering  centres,  and  we  would  have  the 
subject  of  standardisation  introduced  either  by  one  who 
knows  his  subject  well,  or  by  one  who  has  bought  his  ex- 
perience during  the  past  two  years.  In  this  way  it  ought  to 
be  easy  to  raise  a  sum  greatly  in  excess  of  the  £15,000, 
which  is  said  to  be  the  amount  required  by  the  Committee 
before  the  work  of  translating  the  specifications  can  be  under- 
taken. These  meetings,  in  addition  to  creating  a  good  deal 
of  interest  in  the  work  of  the  Standards  Committee,  would 
enable  the  engineering  institutions  to  get  into  close  touch 
with  a  great  many  of  the  smaller  manufacturers. 

These  recommendations  are  entirely  unconstitutional. 
In  fact,  they  are  about  as  unconstitutional  as  is  ever^'thing 
else  at  the  present  tmie.  Hitherto  it  has  been  customary 
for  the  politician  and  the  (pack  to  hold  public  meetings, 
and  well  do  our  people  know  it  to-day.  We  believe  that  the 
time  is  ripe  for  a  great  educational  campaign  in  the  country. 
Such  campaign  would  deal  with  the  science  of  trading. 
Standardisation  is  the  keystone  of  the  science,  and  without 
it  co-ordination  is  impossible.  In  looking  back  it  is  a 
little  difficult  to  understand  how  our  engineers  were  able 
to  make  any  headwav  without  standardisation.  It  is  certain 
that  in  the  futuie  conditions  will  be  such  as  to  make 
standardisation  on  a  big  scale  imperative. 

We  have  referred  in  general  terms  to  the  great  work 
carried  out  by  the  Standards  Committee  in  the  several 
branches  of  engineering  during  the  past  15  years.  An 
attempt  is  to  be  made  to  issue  the  specifications  at  popular 
prices.  We  look  forward  to  the  time  when  it  will  be  pos- 
sible to  buy  these  specifications  at  the  uniform  price  of  a 
few  pence  per  copy,  and  to  the  time  when  British  manu- 
facturers work  to  no  other  specifications.  No  pains  should 
be  spared  in  endeavouring  to  make  the  work  international 
in  character.  The  close  agreement  between  the  American 
and  British  rules  for  electrical  machineiy  shows  what  can 
be  done  in  this  direction,  and  we  hope  that  it  may  be  found 
possible  in  the  near  future  to  induce  niany  other  countries  to 
acc(ipt  these  standards. 

Having  got  rid  of  the  niarliincry  specifications  we  hope 
tluit  an  attempt  will  be  made  to  frame  satisfactory  rules  for 
the  wiring  of  buildings.  Such  rules  will  enable  the  architect, 
the  contractor  and  the  user  to  learn  their  lesson  from  the 
same  book  instead  of  from  a  score  of  books,  Comnion  rules 
will  prevent  the  u.ser  being  victimised  by  the  unscrupulous 
contractor,  and  will  protect  the  contractor  from  the  fads  of 
the  consultant  and  architect.  Although  the  Institution 
Wiring  Rules  have,  beyond  question,  been  productive  of 
niiicli  good,  in  our  opinion,  it  is  hettei-  that  the  work  should 
he  contimicd  undiT  Hie  auspices  of  the  Engineering 
Standards  ('(niiiuil  Ire.  Without  wiring  I'ules  there  is 
pliMify  of  ini|)oitMiit  wnrl.  for  the  Institution  of  I'llect  rical 
KngiiH^ers. 

In  their  own  interests  as  well  as  in  tluur  conuiiini  intrirsts 
we  urge  our  readers  to  sui)])oif:  (he  work  ol  I  In'  Kritish 
iingineiM'ing  Standards  Coiunntlce.  not  only  by  contri- 
buting g(iniMously  to  (h(!  funds  of  \\w  committee,  but 
also  by  iid<i|ilini;  (he  rules  and  liy  |)ersuading  others  Uh 
adopt  tliiMii. 
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ADVANTAGES  AND  FUTURE  OF  ELECTRIC  SHIP 
PROPULSION. 

1!Y  \V.  I,.   K.  KM.MKT. 

While  prophecy  is  generally  an  undesirable  task  for  an  engineer, 
t)ie  present  conditions  seem  to  be  such  that  a  statement  of  opinion 
is  desirable. 

The  writer  has  for  many  years  actively  advocated  the  electric 
diive  for  the  larger  vessels  of  the  navy,  and  as  a  result  of  a  long 
campaign,  this  method  has  been  adopted  on  a  large  scale  by  the 
Xavy  Department  of  the  United  States.  Electric  propelling 
machinery  has  been  ordered  for  the  last  seven  battleships  which 
have  been  authorised,  and  is  specified  for  the  four  new  battle  cruisers 
which  form  part  of  the  present  naval  programme.  These  battle- 
.ships  are  large  and  important  vessels,  requiring  33,000  h.p.  each, 
and  the  battle  cruisers  present  the  most  stupendous  propulsion 
problem  ever  brought  forth,  since  they  require  no  less  than  180,000 
H.p.  each. 

Electric  proijulsion  has  from  the  first  had  many  opponents,  and 
it  is  still  being  very  actively  opposed  by  nearly  all  the  shipbuilders 
of  the  countrj',  by  Sir  Charles  Parsons,  Charles  G.  Curtis  and  others 
who  have  had  important  influence  in  marine  engineering.  Most  of 
this  opposition  is  undoubtedly  sincere,  but  is  not  altogether  dis- 
interested, since  shipbuilders  want  to  use  machinery  which  they 
know  how  to  build,  and  since  turbine  inventors  have  in  the  past 
received  large  royalties  from  turbine-driven  ships  which  are  cut  off 
by  the  a<lvent  of  the  electric  drive.  Although  power  still  comes 
from  turbines,  the  electric  drive  is,  by  licence  agreements,  free  from 
roj'alty  charges.  The  possibilities  of  large  electrical  apparatus  do 
not  appeal  strongly  to  those  who  are  not  thoroughly  familiar  with 
its  uses.  Electric  propellmg  machinery  will  be  generally  heavier 
and  more  expensive  than  the  best  developments  of  geared  turbine 
machinery,  and  variations  of  opinion  have  rested  upon  the  relative 
importance  given  to  advantages  and  disadvantages. 

The  General  Electric  Co.,  of  America,  has,  mider  the  author's 
direction,  also  carried  on  extensive  developments  and  operations  in 
ship  propulsion  by  turbines  comiected  to  ships'  propellers  bj-  gearing. 
Machinery  of  this  class  for  79  large  vessels  has  been  contracted  for 
by  them,  and  many  of  these  ships  are  in  service  and  showing  un- 
qualified success.  Our  view,  therefore,  is  not  entirely  one-sided,  and 
although  it  may  be  considered  that  we  are  particularly  interested  in 
the  development  of  the  uses  of  electrical  machinery,  we  believe  that 
we  have  judged  fairly,  and  that  our  efforts  will  lead  to  important  and 
lasting  success. 

Advantages  of  the  Electric  Drive. — In  explaining  the  advantages  of 
electric  drive,  comparisons  will  be  made  only  with  the  geared  turbme 
drive.  All  other  methods  for  propelling  large  vessels  may  be  con- 
sidered obsolete,  although  many  ships  are  still  being  built  with  en- 
gines or  with  direct-connected  turbines. 

A  wise  rule  in  engmeering  is  to  advocate  new  things  only  for  the 
purpose  in  which  they  afford  the  greatest  advantages,  and  this  rule 
has  been  closely  followed  in  the  promotion  of  electric  propulsion, 
which  was  originally  advocated  mainly  for  large  warships.  This 
tirst  move  was  made  before  the  use  of  mechanical  gearing  for  such  a 
purpose  had  been  suggested,  but  its  advantages  for  this  particular 
use  are  so  striking  that  it  is  still  believed  that  the  wonderful  develop- 
ment of  gearing  possibilities  have  not  changed  the  original  case. 

The  subject  of  electric  drive  is  too  large  for  full  discussion  in  such 
an-  article  as  this.  Its  possibilities  and  advantages  can  be  best 
suggested  by  taking  as  an  example  the  case  of  the  new  battle- 
cruisers  in  which  its  use  has  been  and  still  is  the  subject  of  much 
discussion  and  criticism.  This  may  be  considered  as  the  extreme 
case  where  advantages  are  most  important  and  in  which  the  dis- 
advantages of  increased  weight  is  most  serious. 

Four  of  these  vessels  are  authorised  in  the  navy  bill  of  1916. 
They  are  designed  to  make  35  knots  each,  requiring  180,000  n.p. 
delivered  to  four  shafts  turning  at  full  speed  al)()nt  2.")0  revs,  per  min. 
These  are  the  fastest  and  most  highly  powered  vessels  ever  built. 
The  electrical  installation  proposed  in  each  of  them  far  exceeds  in 
extent  any  smgle  installation  ever  made  for  any  ])urpose. 

Apj>araiJis  Proposed. — It  is  proposed  to  instal  in  these  ships  four 
high-speed  turbo-driven  generating  units  of  the  best  type,  similar  in 
most  resjjects  to  those  used  in  power  stations  on  shore.  Upon  each 
of  the  four  propelk-r  shafts  will  be  mounted  two  independent  induc- 
tion motors.  Cable  (connections  and  .switching  arrangements  will  be 
l)rovidi'd  by  which  any  cbmbination  of  motors  and  genei'ators  can 
lie  immediately  provided  for  and  by  which  all  the  changes  of  con- 
nections for  operation,  reversal,  &c.,  can  be  ((uiekly  made  under  all 
running  conditions.  The  details  of  design  and  nu'thod  of  operation 
are  quite  simple  ;  in  fact,  much  simpler  than  in  most  electrical  in- 
htallations.     The  electric  supply  is  produced  for  the  one  piu'pose  of 

*  From  the  "  Electrical  World,"  slightly  aWjreviated 


liropulsion,  and  is  varied  or  discontinued  according  to  need.  Con- 
nections are  changed  only  on  dead  circuit,  even  in  the  ordinary 
operations  of  stopping,  starting  and  reversing,  and  automatic  means 
are  provided  by  which  any  diversion  of  current  from  any  cause  pro- 
duces an  unbalancing  which  breaks  the  field  circuit  and  de-energises 
the  system. 

The  aggregate  weight  of  this  equipment  with  cables,  switches, 
instruments  and  controlling  apparatus  is  1,865  tons. 

Equipment  if  Gear  Driven. — If  such  a  vessel  were  gear  driven,  a 
plurality  of  ahead  turbines  would  be  comiected  through  helical 
gearing  to  each  propeller  shaft,  one  or  more  backing  turbines  would 
also  be  connected  through  the  same  gearing,  and  if  good  cruising 
economy  were  sought  it  would  be  necessary  to  provide  also  cruismg 
turbines  coimected  through  separate  systems  of  gearing  and  arranged 
with  couplings  so  that  they  could  be  detached  during  high-speed 
operation. 

A  just  comparison  of  this  method  with  the  electric  equipment 
proposed  would  requiie  a  complete  design  and.  analytical  study  of 
the  geared  equipment  and  its  performance.  The  author  has  not 
made  such  a  study  in  the  case  of  these  vessels,  therefore  no  exact 
figures  can  be  given.  The  space  and  number  of  turbine  elements 
connected  to  each  shaft  will  determine  the  space  required  for  tur- 
bines, and  this  spacing  will  govern  the  length  and  weight  of  the 
shafts,  piping,  valves  and  supporting  structures. 

In  some  of  the  installations  which  have  been  proposed  abroad  for 
vessels  of  much  less  power  than  these,  the  multiplication  of  jiarts 
has  been  very  great  and  the  size  and  extent  of  turbines  and  sup- 
porting structures  such  that  the  adoption  of  similar  methods  in  these 
ships  would  certainly  give  weights  nearly  as  great  as,  if  not  greater 
than,  those  proposed  for  the  electric  drive.  Shipbuilders  in  quoting 
for  these  vessels  have  stated  that  by  using  geared  equipment  they 
could  save  about  1,000  tons  in  weight  and  about  £200,000  in  cost, 
but  whether  these  statements  will  bear  analysis  or  not  cannot  be 
said  without  study  of  their  detailed  designs,  if  any  have  been  made. 

Detachment  and  Interchangeability. — Without  further  description 
or  discussion  of  either  type  of  apparatus,  we  are  in  a  position  to  make 
a  comparison  which  constitutes  one  of  the  most  important  advan- 
tages of  the  electric  drive.  In  the  geared  equipment,  each  shaft 
has  a  system  of  turbines,  gears,  bearings,  thrust  balancing  devices 
and  lubricating  systems  all  mechanically  locked  together.  With 
high-speed  machinery  any  kind  of  trouble  with  any  of  these  parts 
will  almost  certainly  necessitate  the  immediate  stoppage  of  the  whole 
system.  To  keep  a  high-speed  turbine  rmining  out  of  balance  or 
with  bearing  trouble  is  impossible,  and  the  gearing  part  would  pre- 
sent almost  equal  difficulty.  In  the  event  of  mechanical  trouble  of 
such  character  a  ship  would  have  to  be  stopped  mitil  the  wreck  could 
be  cleared.  The  work  necessary  to  uncouple  and  disconnect  any  part 
of  such  very  heavy  apparatus  would  be  a  serious  matter  involving 
much  time,  including  that  required  to  stop  the  ship.  After  the  dis- 
connection was  made  the  idle  propeller  would  act  as  a  very  serious 
drag  on  a  fast  vessel. 

In  the  electrically-driven  ship  there  is  no  mechanical  connection 
of  the  shaft  to  anything  but  the  rotors  of  motors.  These  are  self- 
contained,  iion-clad  structures  and  camiot  by  any  possibility  be 
subject  to  mechanical  interference.  The  shafts  are  subject  to  the 
same  possibilities  of  bearing  or  thrust  trouble  as  shafts  in  other  ships, 
but  the  presence  of  the  motois  does  not  increase  the  danger,  and  the 
speed  being  low  it  is  remote  in  any  case.  With  this  equipment  any 
motor,  generator  or  turbine,  if  in  any  kind  of  trouble,  can  be  speedily 
disconnected  without  stopping  the  ship  and  with  only  a  small  loss 
from  the  highest  speed  capacity. 

Such  interchangeability'  as  this  po^^■er  of  disconnection  gives  con- 
stitutes one  of  the  most  important  advantages  of  electric  drive  in 
such  a  ship.  With  one  motor  out  of  eight  in  trouble,  only  one- 
eighth  of  the  maximum  capacity  is  lost  and  the  ship's  maximum 
speed  is  impaired  by  only  about  1  knot.  If  a  generator  or  turbine 
is  in  trouble  the  m.aximum  speed  is  reduced  only  about  2  knots. 
With  two  generating  units  and  four  motors  out  the  ship  can  make 
26  knots,  and  with  three  generators  and  four  motors  out  she  can 
make  19  knots.  If  parts  give  trouble  they  are  simply  cut  out  and 
rcjjainil  :it  leisure  or  as  opportunity  offers.  The  value  of  this  mter- 
cliaiij.  iIhIii\  ill  a  war.sliip  can  hardly  be  over-estimated,  it  largely 
ovn.  oiiii >  111  ■  militaiy  danger  incident  to  accidents  to  the  driving 
power,  a  danger  which  has  always  been  of  primary  importance. 

Backing  Power. — In  turbine-driven  ships,  not  electric,  it  is  neces- 
sary to  provide  backing  turbines  whicli  must  run  idle  in  the  reverse 
diiection  when  the  ship  is  going  ahead.  The.so  backing  turbines 
involve  eomplicat'ons  which  are  very  objectionable,  and  if  these  are 
reduced  to  a  desirable  minimuu'.  the  backing  power  will  be  greatly 
inferior  to  that  easily  provided  with  electric  drive.  Experiment  has 
shown  that  a  turbine  forced  in  an  opjiosite  direction  involves  about 
seven  times  as  iiuicli  friction  loss  as  uhei!  driven  in  its  normal  diree- 
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tion.  This  loss  is  very  appieciable  iii  the  backmg  turbines  of  ships 
and  causes  heating  which  must  be  dissipated  by  circulating  steam, 
which  causes  further  loss  and  waste.  There  are  also  serious  diffi- 
culties and  dangers  in  high-speed  apparatus  incident  to  the  abiupt 
ana  wide  changes  of  temperature  wheie  steam  is  suddenly  admitted 
to  a  cold  reversing  turbine.  Steam  which  expands  without  doing 
work  has  a  high  temperature,  and  if  work  is  done  upon  it  by  a  re- 
versed turbine  the  heat  is  considerably  increased.  With  superheat, 
these  temperatures  may  be  extreme,  and  they  affect  the  main 
turbine  as  well  as  the  other,  since  it  also  must  be  used  for  reversal 
of  direction  and  since  the  two  often  occupy  the  same  casing.  The 
mechanical  effect  of  such  abrupt  change  of  steam  temperature  upon 
friigile  structures  presenting  very  extended  surfaces  is  a  matter  which 
has  been  little  considered,  but  which  has  caused  much  serious  trouble. 
With  electric  drive  the  turbine  never  need  be  stopped  when  the  ship 
is  mider  way,  and  its  operation  is  easier  than  in  a  power  station 
because  the  load  is  steadier.  With  modern  high-speed  turbines 
superheat  affords  large  gains  in  fuel  economy,  and  the  ability  safely 
to  use  high  degrees  of  superheat  may  constitute  one  of  the  important 
reasons  for  adopting  electric  drive. 

Efficiency  of  Transmission. — Various  statements  and  estimates 
have  been  published  concerning  losses  in  high-speed  gearing  for 
which  the  authority  is  not  known  by  the  author.  Tests  at  Schenec- 
tady have  shown  losses  about  double  those  generally  estimated,  with 
rapid  diminution  of  efficiency  as  load  falls.  These  tests  were  of  a 
most  accurate  character  with  large  smooth-running  gears  and  by 
the  motor-generator  method  where  losses  alone  were  measured,  the 
.same  power  being  transmitted  with  and  without  the  gearing. 

With  the  electric  drive  in  these  battle  cruiser;,,  the  losses  from 
turbines  to  propeller  shaft  at  full  speed  will  amount  to  7  per  cent., 
and  by  adjustment  of  voltage  the  transmission  efficiency  can  be 
kept  equally  good  at  all  speeds.  Considering  gearing  losses,  rever- 
.sing  turbine  los-ses,  losses  incident  to  necessary  subdivisions  of  the 
turbines  and  additional  packings  it  is  believed  that  the  actual  trans- 
mission from  turbine  blades  to  shaft  at  full  speed  cannot  be  made 
more  than  2  per  cent,  better  in  the  geared  equipment  than  it  is  in 
the  electric.  At  reduced  loads  the  geared  equipment  will  be  much 
less  efficient.  The  normal  cruising  speed  of  these  ships  will  require 
less  than  one-tenth  of  full  load,  and  the  drag  of  gearing,  bearings. 
reversing  turbines  and  idle  parts  of  main  turbines  will  be  very 
serious. 

Cruising  Economy. — With  the  electric  design  the  number  of  motors 
and  turbines  used  can  be  adapted  to  the  demand  for  power,  while 
with  the  other  all  parts  must  be  kept  running.  This  gives  very 
imiKirtant  gain  in  economy  at  all  speeds  below  the  maximum.  At 
10  knots  only  one  turbine  is  required  to  drive  the  ship,  and  electrical 
nrrangenients  are  made  by  which  it  can  be  run  at  full  speed  instead 
of  running  at  half.spee<l,  as  it  would  if  the  ratio  was  fixed  ivs  by 
gearing.  Thus  the  steam  efficiency  at  19  knots,  a  desirable  cruising 
Kpee<l,  is  equal  to  the  best  attainable  at  any  speed.  Assertions  which 
have  been  ma<le  by  shipbuilders  and  others  that  equal  cruising  re- 
KultH  can  be  obtaini.^l  by  the  use  of  cruising  turbines  are  obviously 
iibHurrl.  Th'-  cruising  turbines  themselves  would  be  gnvitly  in- 
ferior to  the  HJngle  main  turbine  so  used,  and  they  would  be  burdened 
with  nil  tho  dragH  which  ar<-  mentioned  above.  Cruising  economy 
giviH  iiiereaoed  crui."ing  riulius  without  renewal  of  fuel  supply.  This 
ha>4  alwayn  been  considered  a  matter  of  the  greatest  importance  in 
wnrMhi[M  ;  it  in  n  feature  in  respect  to  which  electric  drive  can  have 
no  rival. 

Stair  of  Derrlojinifnl  mid  Erjinliency. — Enough  h:is  been  said  to 
Kive  HM  iilen  of  the  n-ayons  for  the  use  of  electricity  in  such  shij)s, 
but  in  tuldition  it  Hhould  be  considered  that  everything  used  in  such 
nil  e|i-etrie  inittallution  w  a  mutter  of  exact  knowledge  and  wide  ex- 
|HTieiite.  while  melhodH  of  gearing  on  such  a  scale  are  backed  by 
111  lie  e.x|xTii'nii-,  and  wide  differences  of  opinion  exist  as  to  dc'slgn. 

'nn-  iiMlhor  iM-lievcM  that  the  diffiTences  of  weight  and  cost  which 

have  l.i-eii  pri'<l|i't4'<|  by  HhipbiiildcrH  and  others  are  not  ba.He<l  upon 

ju«l  c'onipiirinonH,  but  that  i-ven  if  they  are  true  they  are  not  Huffi- 

cjenl  til  biijiiiiee  the  )irH''lieal  ineritH  of  electric  drivi'  for  such  vessels. 

For  lh"-'M'  r.  ..'.        1  I    lp<  1,.  \.,|  tliiit  when  jirejudiees  are  overcome 

i-lretrii'ily  vt  '- UM- in  largi' high-jKiwer  wurshilJH. 

In  »uih  ll(»li'  I  deMlroyerK.  for  reiuionH  of  weight 

nml  «(■  ■  '  jiiMi  I  •    ' '■    '  Hi  rvi'ii  in  Huch  eaw^R 

with   •  .1  mrwl   <oi  ,,„|  with   very  high 

pr'"'  ■  .It,  it  niiglii  '     .!■  ^e|clp  11  ligjtimate 

III    nil  rrliiiiil    Mlili"    nl",    ||    ,,1  ly    .  Unrfl    gnat    lulvan- 

I'lwlricily.  turbine  iinitK  eiin  U-  niiallnl  in  duplicate, 

'■  IT  Iwinwrew  NhipN.     Mnehiniry  can  be  inxtiilUil 

•■  ith   iiiotorH  near  prii|H-ller>'  nml   turbines  near 

■in  Im-  driven  elect rienily  finiii  fhn  main  unltB. 

■  .,■   Mik.i-  .,1  .M,,..  ,i,i-iil  mil  U-  imcd  without  diiiiKcr  or  eninplientioii. 

and  mnln  unlln  rnii  be  npplii'tl  to  other  |hiuit  uxi-k,  Hiieli  iix  cargo 


pumping  or  handling.  These  advantages  have  led  to  the  preference 
of  electric  drive  at  a  higher  price  in  certain  large  cargo  vessels  le- 
cently  ordered,  and  will  doubtless  lead  to  many  other  applications 
in  ships  of  various  types. 

The  advantages  here  mentioned  have  been  developed  with  a 
wonderful  skill  and  foresight  by  the  Swedish  engineer  Ljungstiom 
in  the  900-H.p.  ship  Mjolner,  which  has  been  in  successful  operation 
for  about  two  years.  This  vessel  has  shown  a  fuel  economy  decidedly 
superior  to  anything  produced  elsewhere  in  a  steamship,  and  has 
maintained  this  high  standard  throughout  her  period  of  service. 
Such  a  result  with  such  small  power  is  verj-  remarkable  and  signi- 
Hcaut. 


APPARATUS  FOR  THE  MEASUREMENT  OF  THE 
VOLTAGE  AND  FREQUENCY  OF  ALTERNATE 
CURRENTS.* 

BY  DR.  JOH.\NN  .SAHVLK.4. 

Prof.  W.  Peukert  ■\  has  recently  described  a  frequency  meter, 
which  is  essentially  a  voltmeter,  graduated  with  a  scale  which  gives 
the  frequency  ;  it  is  connected  to  a  coil  of  thick  iron  wire  in  series 
with  a  Xernst  resistance.  This  apparatus  can  be  calibrated  so  as  to 
give  the  frequency  directly.  But  it  has  the  disadvantage  of  re 
quiring  the  relatively  high  current  of  1-5  amperes,  because  the 
current  in  the  iron  wire  must  be  much  greater  than  that  in  the  fre- 
quency meter,  and  because  it  is  only  liy  taking  a  thick  iron  wire  and 
a  heavy  current  that  it  is  possiMc  in  :i'  hieve  the  desired  result  of 
measuring  the  frequency  at  ditliTint  xciliagcs.  The  idea  of  using  a 
voltmeter  as  a  frequency  meter  is  not  novel.  The  author  has  made  a 
somewhat  similar  suggestion  in  his  German  patent  No.  283,542.  He 
there  shows  how  any  voltmeter  can  be  used  as  a  frequency-meter, 
unless  it  is  of  the  electrostatic  type.  The  following  notes  relate  to 
these  suggestions  : — j 

,>ln  Fig.   1  we  suppose  that  a  hot-wire  instrument  is  connected 
between  the  conductors  L^  and  L.,.     In  the  one  arm  there  is  the  hot- 


FlO.   1. — ShOWIKG  the  >-ECESS.\BY  CONNECTION  FOR  USDtC  -\ 

Voltmeter  .4S  a  Frequency-Meteb. 

wire  .1,  jB,  and  an  inductionless  resistance,  R;  in  the  paiallel  branch, 
there  is  a  similar  hot-wire,  ,4,,  Bo,  and  a  condenser  or  indtutive 
resistance,  1>.  If  the  change-over  switch  A'  is  moved  over,  the  active 
hot-wire,  .1 ,  i> j,  which  is  connected  to  the  instrument,  is  then  con- 
nected to  l>,  and  the  hot-wire  ^4^,  B„,  is  in  series  with  K.  Both 
branches  are  connected  to  a  sliding  resistance,  H',  which,  owing  to 
the  action  of  a  spring  switch,  .S,  i.s  normally  switched  out  of  circuit. 
If  the  .switch  K  has  the  position,  shown  in  the  drawing  the  volt- 
meter scale  r  can  be  made  to  read  the  frequency.  This  is  done  by 
the  following  procedure:  The  switch  <S'  is  closed  and  the  sliding 
contact  V  is  so  adjusted  on  the  resistance  II'  that  the  pointer  on 
the  apparatus  points  to  a  certain  position,  M.  on  the  scale.  The 
switch  A' is  then  changed  over  :  the  frcqui'iicy  can  then  be  read  off 
on  the  frequency  scale. 

If  1)  is  a  condenser  tlicn  the  fici|Uincywnlc  ciiii  Ik,  calculated. 
Let  us  call  the  voltage,  corresponding  to  tlic  jiosition  .1/  on  the  scale. 
In  the  Byiiihol  /';„.  When  the  switiOi  A'  is  nuivcd  over,  and  the 
instrument  is  used  as  a  frequency  meter,  let  the  reading  be  E.  Let  r 
be  the  resistance  of  the  apparatus,  when  u.sed  as  a  voltmeter — i.e.. 
the  sum  of  the  reHistanccH  R  and  .1 ,  7<,  ;  let  ('  be  the  capacity  of  the 
condenser,  and  /itlic  pcrindicily. 

E 

'i'hen  /'      ,,  ,  |. 

If  a  Kartmann  and  Braun  hot -wire  voltmeter  is  used,  measming 
(lom  :tO  to  inO  volts,  it  would  have  a  resistance  of  TOO  ohms,  while 
the  hot  wire  ban  a  resiHtance  of  HI  ohms.      Let  the  lixcd  point  on  the 


•  Abntraot  of  an    nrtiole    iti    the   "  KIcctrotcohiuBohe  ZeitMoliritt," 
Heft  211,  11)10. 
t  Tin:  Ki.Kt'TiiK  i\N,  Vol.   lA.W  II..  |i.  WM. 
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voltage-scale  bo  110.  ami  let  C  bo  4  lufd.  Then,  p=EI2-l.  With 
this  instrument  it  is  possible  to  measure  frequencies  between  15  and 
75.  The  readings  on  the  frequency  scale  varj'  inversely  with  the 
\ahie  of  tlie  capacity  chosen,  so  a  simple  adjustment  requires  to  be 
made  if  another  capacity  is  taken.  The  value  of  the  resistance  of 
the  hot  wire  has  nothing  to  do  with  the  reading  ot  the  frequency 
meter,  because  the  reactance  of  the  condenser,  t^\cn  at  the  lowest 
frequencies,  can  be  made  equal  to  the  impedance  of  the  condenser 
branch.  If  the  capacity  is  gradually  decreased  in  value  the  range 
of  the  frequency  meter  can  be  raised  as  much  as  is  desired. 

If  D  is  an  inductive  resistance,  then  by  suitably  choosing  its  value, 
it  can  be  arranged  that  the  instrument  shall  be  specially  sensitive  for 
a  given  frequency.  For  the  above-mentioned  apparatus  a  portion 
of  the  primary  winding  ot  a  small  transformer  «as  ubod  as  an  induc- 
tive resistance  ;  this  transformer  was  suitable  for  changing  the 
voltage  from  220  to  1-t,  with  a  periodicity  of  50  ;  the  secondary 
winding  was  removed,  and  such  a  portion  of  the  primary  was  used 
that  it  was  specially  sensitive  for  50  cj-cles  on  a  voltage  of  110.  The 
frequency-scale  must  in  this  case  be  determined  by  calibration. 

A  disadvantage  of  the  hot-wire  instrument  is  that  it  takes  a  fairly 
high  current  ;  therefore,  in  the  measurement  of  low  frequencies  a 
condenser  of  considerable  capacity  is  needed,  and  it  is  difficult  to 
find  space  for  this  inside  the  meter.  Take  a  Weston  voltmeter 
reading  from  0  to  150  volts  :  its  resistance  will  be  about  2,500  volts  : 
and  if  low  frequencies  are  to  be  measured  a  condenser  of  a  capacity 
of  1  mfd.  is  sufficient.  The  resistance  of  the  three  coils  of  the  instru- 
ment was  154  ohms.  It  is  easy  to  see  that  this  resistance  does  not 
affect  the  measiu'ements ;  still  with  high  frequencies,  inductive 
effects  are  noticed.  The  capacity  of  the  condenser  can  be  altered  for 
lower  values  of  the  frequency,  and  corrections  can  be  made  by  multi- 
plying by  a  factor. 


THE   EFFECT   ON   THE  EYE   OF  VARYING  DEGREES 
OF  BRIGHTNESS  AND  CONTRAST. 


The  above  formed  the  subject  of  a  Paper  by  Dr.  James  Kerr 
(Public  Health  Dept.,  L.C.C.)  before  the  Illuminating  Engineering 
Society  on  Tuesday,  February  20th,  the  chair  being  taken  by  the 
president.  Sir  William  Bennett. 

In  his  opening  remarks  Dr.  Kerr  recalled  that  some  of  the  earliest 
discussions  of  the  society  had  been  devoted  to  glare.  At  that  time 
the  view  was  generally  expressed  that,  if  possible,  sources  whose 
brightness  exceeded  about  three  candles  per  square  inch  (the  aver- 
age brightness  of  the  white  sky)  should  not  be  used  imshaded. 
During  recent  years,  however,  a  great  deal  of  additional  work  on  this 
subject  had  been  done,  especially  by  the  American  Illuminating 
Engineering  Society.  The  result  of  recent  experience  had  been  to 
show  the  great  importance  of  adajitation  of  the  eye.  For  example,  a 
match-flame  was  extremely  glaring  in  a  dark  lane,  leavmg  an  after- 
image which  persisted  for  several  minutes,  while  in  full  daylight 
even  a  mantle  or  filament  did  not  appear  unduly  bright.  Considera- 
tion of  this  factor  had  led  to  the  suggestion  that  in  general  the  con- 
trast between  a  luminous  object  and  its  surroundings  should  not 
exceed  100  :  1.  The  physiological  justification  for  this  ratio  re- 
quired investigation,  but  it  seemed  to  be  in  rough  accord  with  prac- 
tice. The  .society  had  recently  encountered  several  illustrations  of 
the  principle.  Strong  local  lighting  should  always  be  supplemented 
by  a  certain  amount  of  general  illumination.  In  rifle-range  lighting 
it  seemed  objectionable  to  have  a  very  marked  contrast  between 
the  bright  target  and  the  surroundings.  In  passing.  Dr.  Kerr  sug- 
gested that  the  conditions  of  illumination  of  best-type  used  by 
occulists  might  well  be  more  clearly  prescribed.  The  illumination  of 
the  type  should  be  stated,  there  should  be  no  un.screened  bright 
sources  in  the  room,  and  provision  should  bo  made  for  varying  the 
contrast  between  letters  and  background  ;  the  latter  element  was  of 
importance  in  testing  the  eyes  of  soldiers  suffering  from  shell-shock. 
Dr.  Kerr  then  passed  on  to  a  subject  of  topical  interest,  the  condi- 
tions in  cinematograph  theatres,  on  which  a  Commission  is  now 
■-itting.  The  conditions  of  vision  were  abnormal  in  this  case,  and 
-jiocial  precautions  wore  necessary  as  regards  the  effect  on  the  eyes  of 
liildren.  The  distance  from  the  screen  and  the  angle  of  view  should 
lic  prescribed.  As  regards  the  lighting,  it  was  vital  that  I  here  should  be 
no  bright  unscreened  sources  of  light  in  the  theatre,  ami  the  signs 
indicating  exits,  &c.,  should  be  of  moderate  brilliancy.  It  was  a 
matter  for  consideration  whether  the  practice  of  keeping  the  theatre 
n  darkness  was  not  incorrect,  as  this  involved  extreme  contrast 
lictween  the  picture  and  the  surroundings  ;  this  contrast  should  not 
cxieed  100  :  1.  Other  suggestions  related  to  Iho  lighting  of  vcsti- 
liulcs,  passages,  &c.,  which  should  be  arranged  to  mark  a  gradual 
trr.iisition  from  the  outside  conditions  to  those  within  the  theatre. 


Dimmers  should  also  be  employed  to  diminish  the  shock  invoh  e.l  in  a 
suddeu  extinction  of  the  lights  when  a  film  was  about  to  commence. 

In  the  discussion  Dr.  C.  W.  Kimmins  (H.M.  Chief  Inspector  of  Schools) 
and  Mr.  A.  E.  Newbould  (Cinematograph  Exhibitors'  Association)  spoke 
on  behalf  of  the  Cinema  Commi.ssion,  exiiressing  their  inter&t  in  Dr. 
Kerr's  Paper,  and  inviting  him  togive  evidence  before  the  Commi.«sion  on 
some  of  the  points  raised.  Mr.  Newbould  also  transmitted  from  the 
Commission  a  request  that  the  society  should  form  a  small  committee  to 
co-operate  with  them  in  studying  these  problems,  and  Mr.  Goodcnough, 
the  chairman  of  Council  of  the  Illuminating  Engineering  Society,  inti- 
mated that  this  projio  ition  would  receive  early  consideration. 

Letter.s  from  other  members  of  the  Commission  were  read,  and  a  num- 
ber of  menibers  of  the  society  spoke.  A  vote  of  thanks  to  Dr.  Kerr 
closed  the  lu". Imj-.  the  president  annomioing  that  at  the  ne.xt  meet- 
ing, which  would  tik.  pliice  on  March  22nd,  a  discussion  on  "  Fluores- 
cenceand  IM,..-..lhi,,.-,  nu-p"  would  be  opened  bv  Mr.  F.  Harrison  Clew. 


CORRESPONDENCE. 


A  DECIMAL  MONEY  SYSTEM. 

TO   THE    EDITORS    OF    THE    ELECTRICIAN. 

I  have  followed  with  interest  the  di.scussion  on  a  Decimal 
Money  Sy.stein,  but,  it  seems  to  me,  some  of  the  writers  are  in 
error  as  regards  certain  difficulties  that  they  imagine  will  arise 
should  a  coinage  on  the  £1  unit  be  adopted. 

I  have  been  for  many  years  a  strong  supporter  of  a  decimal 
coinage,  and,  as  our  present  money  standard  is  the  sovereign, 
I  always  assumed  thatany  system  adopted  would  be  in  decimals 
of  a  pound. 

For  several  years  I  kept  my  private  accounts  on  a  decimal 
basis,  taking  the  florin  as  the  unit,  but  I  found  that  bv  so  doing 
and  working  to  three  places  of  decimals  I  was  calculating  to 
the  10th  of  a  farthing  or  thereabouts.  As  this  seemed  quite 
unnecessary,  I  changed  my  unit  and  adopted  the  £1,  so  that  I 
worked  approximately  to  a  farthing  limit.  The  alteration 
made  no  real  difference  in  the  calculations,  since  it  only  meant 
the  shifting  of  the  decimal  point. 

Mr.  Turnbull  draws  a  .sad  picture  of  a  grocer  "  trying  to 
explain  to  all  kinds  of  customers  that  3s.  6d.  was  F  175,''  but 
this  would  not  happen.  Tables  of  equivalents  would  be  dis- 
played in  the  shops,  and  doubtless  for  some  time  goods  would 
be  marked  in  the  old  and  new  values,  so  that  there  would  be  no 
need  for  the  shopman  to  explain.  The  buyer  would  see,  for 
instance,  the  tickets  :  Potatoes,  4  mil  (Id.)  per  lb.  ;  tea, 
12-5  bund,  or  12.5  mil  (?)  (2s.  6d.)  per  lb.,  and  so  on. 

In  a  very  short  time  buyers  and  sellers  would  alike  know  the 
new  values,  and  the  old  ones  would  disappear.  The  old  names 
might  survive,  just  as  to-day  we  often  mention  sums  in  guineas. 
When  a  person  visits  a  foreign  country  for  the  first  time  the 
money  difficulty  is  not  great.  An  Englishman  in  France  after 
a  day  or  two  recognises  that  there  are  ten  "  pennies  "  in  the 
franc,  and  that  l-25fr.  is  a  shilling.  In  Germany  he  learns 
that  the  mark  is  a  shilling,  but  there  are  only  10  "'  pennies  " 
in  it,  so  tliat  he  expects  something  more  for  his  German  penny 
than  he  gets  for  an  English  one.  In  Jersey  both  the  English 
and  French  coins  are  used,  and  goods  are  marked  in  both 
coinages.  Many  people  use  both. systems  indifferently,  and  in 
one  shop  ask  the  price  in  francs,  in  another  in  shillings. 

With  the  sovereign  as  unit  the  shilling  remains  l/20th.  and 
I  cannot  see  what  difference  it  makes  whether  it  is  written  Is 
1/-  or  0-050. 

As  new  decimal  coins  come  into  use  their  value  aud  pur- 
chasing power  will  be  learned  by  the  best  of  all  instructors — 
practical  experience-  and  in  a  month  or  two  the  people  will 
unconsciously  learn  the  new  .system. 

Naturally,  tlic  amounts  of  various  articles  sold  for  a  given 
sum  will  automatically  adjust  themselves  to  the  new  con- 
ditions, and  will  probably  average  out  so  that  the  purcha.sing 
power  of  the  .sovereign  remains  unchanged. 

I  advise  the  advocates  of  the  various  systems  to  keep 
accounts  for  tjiree  months  in  the  coinage  they  recommend,  and 
I  think  they  will  find  that  if  the  .sovereign  is  taken  as  the  stan- 
dard, whetlier  it  ho  called  1  or  10,  no  difficuitv  will  arise,  other 
than  tliut  of  learning  the  e(|uivalents  ;  but  if  the  shilling  is 
taken  as  the  unit  no  saving  will  bo  effected  in  the  case  of  small 
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sums,  and  calculations  based  on  large  ones  will  he  much  more 
complicated. 

2^earlv  all  voui  contributors  appear  to  be  m  favour  of  a 
decimalcoinage,  and  I  think  the  best  thing  is  to  make  as  few 
difficulties  as  possible.  I  am  quite  willing  to  accept  a  shillmg 
or  a  penny  basis  rather  than  retain  our  present  cumbrous 
svstem,  but  to  suggest  a  departure  from  the  unit  as  well  as  the 
introduction  of  a  new  coinage  is  to  seriously  complicate  the 
problem. 

Kingston-on-Thames,  Feb.  19. 


F.  Maurice  Sexton. 


TO   THE   EDITORS   OF  THE   ELECTRICIAN. 

The  quotation  from  Brook-Smith"s  ''  Arithmetic,"  given  by 
a  correspondent  in  your  issue  of  the  16th  inst..  furnishes  a 
tvpical  illustration  "  of  the  mind  theoretical,  which  would 
exploit  even  the  question  of  the  reform  of  our  currency  for 
the  glorification  of  its  assumed  superior  knowledge  in  things 
ai)pertaining  to  figures. 

To  use  the  words  of  Mr.  Hughes,  •'  the  teachings  of  history 
and  the  lessons  of  experience  cannot  move  such  men."  They 
are  hopeless.  But  those  who  are  not  too  proud  to  learn  can 
easily  find  out  that  the  sovereign  has  never,  either  in  history 
or  in  practice,  been  the  unit  of  value  in  the  currency  of  this 
country.  In  the  age  of  the  pound  .sterling  the  penny  was  the 
unit,  and  the  pound  its  multiple.  After  the  creation  of  the 
.sovereign  of  20s.  the  shilling  unit  took  the  place  of  the  penny. 
If  we  cannot  learn  from  history,  everyday  life  should  teach  us. 
If  both  these  fail  to  instruct^  then  a  penalty  not  exceeding 
foti'j  .shilUtifjn  (note  the  expression)  might  assist.  Workmen 
and  others  of  moderate  means  reckon  wages  and  purchases 
in  shillings  and  pence.  The  tradesman  and  the  merchant  sell 
their  wares  on  the  shilling  basis— per  lb.,  per  yard,  per  doz., 
per  gross  or  per  article.  Professional  charges  are  based  on  the 
guinea  (21s.,  which  is  the  old  sovereign).  The  big  figures  in 
pounds,  called  extensions,  are  merely  multiplication  sums. 
Within  one  month  even  a  financier  and  other  superior  persons 
could  tjiink  in  shillings.  This  I  have  proved  from  over  26 
years'  practical  experience  here  and  abroad. 

To-dav,  a.s  always,  our  present  sovereign  .serves  a  double 
jjurpo.se.  First,  as  the  standard  test  of  our  gold  standard  of 
value,  and  .secondly  as  a  coin.  It  still  retains  its  former  use. 
wliich  it  will  continue  to  do  without  assistance  from  higli 
financi'.  For  have  we  not  heard  tliat  pounds  can  take  care  of 
themselves  '.  As  a  coin  in  circulation,  the  sovereign  has  prac 
tically  ceased  to  exist,  and  still  the  Empire  carries  on.  The 
confu.-ied  thinking  exhibited  by  some  of  your  expert  correspon- 
dents between  a  standard  test  of  gold  and  a  coin  is  delightful. 
One  gentleman  apparently  cannot  see  how  lUO  sliillinjjs 
('.p.,  £5)  can  form  a  gold  basis  for  international  exchange. 
Next  he  will  tell  us  tliat  the  basis  of  exchange  between  France 
and  Italy  niu.st  be  the  £  sterling. 

But  there  i.s  no  e.vcu.-ie  for  any  academic  theory  in  regard  to 
•liix  (juestion,  which,  after  all,  does  not  concern  international 
••xchangi-  at  all,  for  the  international  money  market  is  beyond 
Uritiili  .\ets  of  I'arlianient.  A  box  of  card  counters  and  a 
dozen  genuine  enthusiasts  (husine.Hs  men)  on  a  Sunday  after- 
noon (run  easily  sift  th(^  |)ractical  and  constructive  systems 
from  the  merely  destructive  ones.  The  sudden  conversion  of 
liiuli  finance  in  Hu.s])eet,  to  say  the  least. 

II  w<-  evt-r  gi't  a  di-eimal  currency  it  will  not  be  because  of. 
but  in  xpite  of.  liiuli  finanee.  For  years  it  has  stood  in  the  wax. 
not  only  of  iIiIm  simplest  of  all  reforms,  but  of  the  intro- 
duction of  ligiit,  clean,  ni<kel  coins  in  place  of  our  heavy  and 
dirty  io|ipiT  own,  and  tliiis  it  has  |ierMiitted  the  creation  of  a 
nilliinUc  uiitoniutic  niurhini-  industry  wcjrked  by  a  co])per 
roinnxe,  an  oti»tacle  the  like  of  which  w  othiT  country  has 
been  caili-d  uji'in  to  face, 

London.  Fell.  20.  (J.  (I.  I'akhons. 

TO  TIIK    KlJlTOIW   OK  THB  KLK(  TRrCIAN. 

With    relcrenn-    to    Mr.    TiirnbuH'fi    letter    in    liiis    week's 

Kl.r.i  THiclA.N,  I  am  entirely  in  (iivour  of  n  deciniitl  Mystem  of 

money,  but  where  1  part  eoinpuny  wit  h  him  iit  in  the  |iarliculiu- 

'•Vftti'in  that  he  and  othern  advocate.     I  do  not  think  that  Mr 


Turnbull's  argument  that  otlier  nations  experience  no  difti- 
cult\-  in  having  coins  of  small  value  for  their  units  is  very 
convincing,  nor  do  I  agree  witli  liim  that  the  point  I  rai.s»'d 
as  to  the  larger  number  of  digits  involved  is  so  trivial  as  he 
suggests.  For  example,  consider  an  account  containing 
20  items,  the  first  figure  of  each  being  any  numeral  from  5 
upwards.  In  casting  up  this  account  40  e.dm  figures  have  to 
be  dealt  with  if  the  shilling  instead  of  the  pound  be  the  unit. 

As  I  implied  in  my  previous  letter,  I  am  considering  the 
matter  from  the  point  of  view  of  the  business  community,  and 
not  from  that  of  the  '"  man  (or  woman)  in  the  street."  I  have 
little  doubt  that  nine  out  of  ten  persons  in  the  categories  men- 
tioned by  Mr.  Turnbull  would  prefer  the  money  system  to 
remain  unaltered.  It,  therefore,  seems  to  me  tliat  if  a  change 
is  to  be  made  it  is  better  to  adopt  the  system  which  is  most 
suitable  for  the  industries  of  the  country  rather  than  one  the 
only  merit  of  which  (so  far  as  I  am  aware)  is  that  it  can  be 
easily  understood  by  the  less  educated  of  the  2>eople. 

London,  Feb.  24.  H.  C.  Silver. 


^j;j?single-phase  from  three-phase  supply. 

TO    THE    EDITORS    OF   THE    ELECTRICIAN. 

In  your  report  of  the  discussion  in  London,  at  the  I.E.E., 
on  Mr.  Townend's  Paper,  you  quote  him  as  saying  that  it  is 
impossible  to  obtain  a  single-phase  supply  off  a  three-phase 
system,  by  means  of  static  transformers,  without  producing 
unbalancing  of  the  three-phase  system.  I  wish  to  say  that  it 
is  not  only  possible,  but  that  I  have  done  it  on  several  occasions, 
and  with  ammeters  in  all  three  phases  not  differing  from  one 
another  in  the  least.  I  have  even  short-circuited  the  single- 
pliase  supply  without  the  balance  being  materially  upset. 

I  am  aware  that  such  an  authority  as  Mr.  B.  G.  Lamme  has 
said  that  "  in  some  cases  it  has  been  possible  to  load  the  three 
pha.ses  equally  iii  current  when  delivering  a  single-phase  load," 
and  that  "  balanced  currents  do  not  in  this  case  mean  balanced 
]iower  loads  "  ;  but  against  tliis  I  will  quote  from  Oilman  and 
Fortescue's  recent  Paper  on  the  subject  of  "  Single-pha.se 
Power  Service  from  Central  Stations"  (Am.I.E.E.),  in  which 
they  say  :  "  It  is  evident  that,  if  equal  currents  of  the  same 
phase  displacement  flow  in  all  phases  .  .  .  balanced  voltages 
are  maintained."  Now,  in  the  experiments  to  which  I  allude, 
the  three  currents  were  of  exactly  the  same  phase  displace- 
ment, and  were,  in  fact,  produced  under  identically  similar 
conditions  in  each  phase  ;  and  there  is,  therefore,  no  doubt 
that  single-phase  currents  were  really  obtained—  to  the  extent 
of  .some  40  kw. — from  a  three-phase  system  rrithout  antj  mi-  ' 
halaiiciiig  ivhalever. 

I  rather  think,  from  tJie  wording  of  Mr.  Lamme's  remarks, 
that  he  had  in  mind  some  application  of  or  modification  of 
the  Scott  system  ;  l)ut  1  submit  that  the  broad  statement  that 
such  a  thing  cannot  lie  done,  which  has  been  going  the  round 
of  the  American  Press  since  Mr.  Lamme  i)ut  it  forth  so  autho- 
ritatively, requires  modification.  If  he  qualifies  it  by  the 
statement  that  it  cannot  be  done  "  so  long  as  the  frequency 
remains  unchanged,"  I  tliink  he  is  probably  right.  But  for  a 
step-up  of  throe— and  I  believe  also  for  a  step  up  of  two-  in 
the  frequency,  it  certainly  mn  be  done. 

r)iiiuiiiulmm,  Feb.  lit.  .\.  .M.  Tavi.ok. 


TIIK 


:i,K('Tl!IKI{'.\Tl()N  OF  WOO!)  Sll.VVIN'(!S. 

TO    ■nils    Klilldli.s    (II'     VnV.    KI.KCTKICIA.N. 


I  he  IcIIrr   fr 


I    have  just  seen  t 
your  i.ssue  of  tlie  2.'lnl 
wood  sjiaving.s. 

Tlie  .same  eilect  was  ( 
I'.M  I    while  sliarpeiiing  an   i 
which  wa.s  lienlcil  by  sli'iun 
exceedingly  dry,  iiiul    I    in. 1 1 
iiiv  pencil  tlic  shavings  adhercii  I 
nl   wiii<li  1   was  working.     The 


W. 

Ill,' 


(,ks  Savers 
:irifu'iitioii 


rved  hy  me  during  the  winter  of 

iirdiiiiny   lead   pencil   in   an  office 

I'lie  atmosphere  in  tlie  room  was 

•d  tluit  every  time   1   sharpened 

tlie  sides  and  legs  of  tlie  desk 

ITect    noticed   hv   .Mr.    Mrook.^ 


Siixers  is  siiii 
Wh.'n  wor 


piv  tiie  same 
kinu  wit  h  eli 


only 
mill' 


111  a  larger  scale. 

ill    llic   lillhr   tlir  rl.'i  trilicalioii 
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of    tlie    turnings    causes    considerabU'    annoyauco    at    times, 
aflliering  not  only  to  the  work  itself,  hut  to  all  parts  of  the 
niacliinerv.     Occasionally  1  found  it  necessary  to  damp  the 
^-boiiite  with  water  to  avoid  the  turnings  maskiag  the  work. 
Harrow,  Feb.  23.  W.  G.  Roy.\l-Dawson. 


LEGAL  INTELLIGENCE. 


Alien  Enemy  Patents. 

On  the  21st  ult.  f'apt.  Donald  H.'iiry'  Scott  aitplied  to  the  Board  of 
Trade  for  a  licence  to  usi  patent  26,941  of  1906,  covering  an  improved 
method  and  apparatus  for  fonning  insulating  tubes,  granted  to  Max 
Meirowsk\-.  The  application  of  Messrs.  H.  Clarke  &  Go.  for  a  licence 
til  use  the  same  patent  was  reported  in  The  Elf.ctriciw  for  Feb.  16. 

Capt.  Scott  was  represented  by  Mr.  Riidolf  Moritz,  who  said  that 
C'apt.  Scott  was  on  active  service  and  had  asked  his  father  (Mr.  Geo. 
Schultz),  as  managing  director  of  Messrs.  Schultz  &  Co.,  to  look  after  his 
interests  while  he  was  away  and  push  the  manufacture  and  sale  of 
insulation  tubes  under  the  jiatent.  It  was,  he  said,  proposed  to  set  up 
another  place  in  London. 

The  Controller-General  of  Patents  (Mr.  Temple  Franks)  said  he  had 
looked  at  the  agreement,  and  Capt,  Scott  was  by  that  agreement  (dated 
Sei)t.  21.  1912)  appointed  Meirowsky's  agent  to  conduct  the  business  of 
Jleirowsky  &  Co.  in  this  country,  and  was  given  the  sole  power  to  main- 
tain and  work  and  deal  with  this  patent.  He  carried  out.  that  agree- 
ment, and  conducted  the  business  at  Manchester  till  the  war  broke  out. 
The  outbreak  of  war  probably  detennined  the  contract,  and,  as  he  under- 
stood. Cajit.  Scott's  father  went  up  to  Manchester  to  take  his  place. 
Probably  there  had  been  some  misunderstanding  as  to  the  real  legal 
position,  but  under  those  circumstances  Capt.  Scott  had  practically 
arranged  that  the  Meirowsky  ('ompany  should  be  carried  on.  He,  the 
Controller,  saw  no  reason  why  the  Court  should  not  recommend  the 
Board  of  Trade  to  grant  a  licence  to  him,  and  in  the  ordinary  course  that 
licence  could  be  transferred  to  approved  assigns.  There  was  no  doubt 
that  the  Court  would  suggest  that  his  father,  as  representing  Schultz  & 
( 'o..  would  be  an  assignee  who  would  be  approved  by  the  Board  of  Trade. 
Mr.  MoKrrz  said  he  understood  the  Board  of  Trade  C'ommittee  would 
consider  the  case  of  the  Meirowsky  C'ompany,  as  they  had  given  notice 
to  that  effect.  J  should  imagine  they  would  hardly  aijpoint  a  controller. 
There  is  nothing  now  to  control,  except  the  leasehold  interest,  which  is 
derelict. 
The  CoNTKOLLEK  :   Were  there  no  machines  ? 

Mr.  MoEiTZ  :  Yes,  of  course  there  were  machines.  I  su'jpose  they 
would  have  to  control  the  transfer  of  these.  We  have  really  stolen  the 
machines.     I  suppose  they  would  have  to  appoint  a  controller  ? 

The  C'osTROLLER  OF  Patents  :  Yes,  I  suppose  they  would,  to  wind  up 
the  business  and  dispose  of  the  assets. 

Mr.  Moritz  :  Then  we  need  not  trouble  you  further.  My  client  is 
willing  to  buy  up  the  assets  of  Meirowsky  &  Co. 

The  Controller  :  If  that  is  done  it  is  an  additional  reason  for  recom- 
mending a  licence  be  granted  to  Capt.  Scott ;  but  I  think  in  any  case  we 
should  recommend  a  licence,  the  circumstances  being  as  thev  are. 


In  our  report  of  the  application  by  Messrs.  H.  Clarke  &.  Co.  it  was 
incorrectly  stated  that  Mr.  Geo.  Schultz  had  changed  his  name.  It  was 
Mr.  D.  H.  Schultz,  as  son  of  Mr.  Cieo.  Schultz,  who  changed  his  name, 
and  he  is  now  Capt.  D.  H.  Scott.  It  has  been  suggested  that  the  third 
|i:iragi'aph  of  our  report  may  possibly  convey  the  idr.i  t  h.n  \|i  --rs.  (4eo. 
S  hultz  &  Co.  were  guilty  of  sharp  practice.  The  (iriN  n  ii  il  iimlir  in- 
-I  iMctions  from  the  Board  of  Trade,  who  were  awarr  ul  \\  liil  \\:is  being 
liiiie,  and  the  statement  as  to  sharp  practice  did  not  relate  tu  the  fii'm 
I  I  I  !^o.  Schultz  &  Co. 


In  the  Patents  Court  last  week,  Messrs.  IiYedk.  K.  Batt  &  Co.  (Ltd.) 
applied  for  licence  to  use  patent  25,101  of  1912,  granted  to  one  Bauer, 
for  the  manufacture  of  high-tension  electrometers  to  be  employed  in 

t  connection  with  X-ray  apparatus.  It  was  .stated  that  the  patent 
covered  the  combination  with  a  unipolar  electrometer  for  connection  to 
a  high-tension  circuit,  of  a  casing  surrounding  the  eleetrometor,  the 
I  ising  provide<l  with  means  for  reading  the  refraction  of  the  electro- 
iiii  ter,  and  being  composed  of  material  which  readily  gave  up  its  charge 
III  an  ionised  surj'ounding  medium.  The  easing  was  readily  penetrable 
liy  Uontgcn  rays. 

.Mr.  .1.  H.  Webb,  secretary  of  the  company,  said  they  had  received 
orders  for  the  Bauer  electrometer  :  they  had  had  difficulty  in  getting 
them  for  the  firm  (Messrs.  Newton  &  Wright)who  had  obtained  a  licence 
til  manufacture,  and  he  concluded  they  were  not  in  a  position  to 
nuinufaeture.  .\ny  firm  makin-,'  those  elect  nmictcri  needed  to  have 
special  facilities.  His  own  firm  |„,-vi  >,r,l  ,,|iiTi,il  :iii  \  .ini.i^;cs  for  manu- 
facture and  sale.     The  Bauer  cli.ir in   \v:is  iimIImhj   nKire  nor  less 

than  an  electrostatic  voltmeter,  and  Id  make  one  clliru  iil  in  every  way 
a  firm  required  to  have  a  very  good  knowledge  of  tlu'  working  of  such 
instruments.  It  was  essential  to  employ  the  proper  material  in  manu- 
facture, otherwise  the  instrument  became  at  once  absolutely  inefficient, 
as  its  use  was  on  the  secondary  side  of  the  high-tension  apparatus.  The 
\  meter  had  to  be  placed  on  the  secondary  circuit  of  an  X-ray  apparatus 
for   making  measurements   of  the   working  of  the    X-rnv  outfit   auto. 


matieally.  According  to  the  amount  of  current  employed  one  got 
various  refractions  on  the  scale,  and  those  were  shown  automatically. 
If  they  could  supply  to  the  War  Office  or  to  their  X-ray  Committee  an 
instrument  made  under  I  he  Uaiici  patent,  which  was  absolutely  efficient, 
and  madeto  theirsatislii.  ii.,ii.  i  h.  x  would  probablvget  a  very  large  sole 
for  it.  He  had  been  in  ciiiiiriiniiiiatinn  with  a  firm"of  great  repute  in  the 
manufacture  of  electrostatic  instruments,  and  had  made  arrangements 
for  early  manufacture.  Applicants  employed  90  men  manufactuiing 
X-ray  apparatus  for  the  War  Office.  Every  X-ray  apparatus  they  used 
to  sell  in  the  pre-war  days  included  a  Bauer  electrometer,  as  they  held 
it  to  be  an  integral  part  of  the  outfit.  Since  the  war,  however,  those 
Bauer  electrometers  liad  not  been  included. 

Witness  said  the  apparatus  need  not  necessarily  be  used  for  surgical 
purposes,  though  a  large  number  were.  They  proposed  to  pay  a  5  per 
cent,  royalty  on  the  patented  parts.  He  wanted  to  advertise'  his  firm 
as  being  in  a  position  to  supply,  and  in  all  probability  the  Bauer  electro- 
meter would  be  separately  priced. 

The  Controller  said  he  thought  it  one  in  which  a  licence  ought  to  be 
granted.  The  royalty  would  be  subject  to  revision  after  the  war,  and  it 
would  be  foolish  at  this  stage  to  put  on  a  prohibitive  royalty.  The 
Board  of  Trade  wished  to  promote  the  manufacture  of  a  useful  appliance 
and  it  was  well  that  the  sale  price,  according  to  the  cost  of  production, 
should  be  fixed  within  a  reasonable  limit. 


1  L.C.C.  Tramway  Rating  Appeal. 

Following  the  decision  of  the  London  t^uartcr  Sessions  in  favour  of  the 
London  County  Council  in  their  appeal  against  the  quinquennial  assess- 
ment of  their  tramways  in  the  borough  of  Finsbury,  the  Coimcil  and  the 
Assessment  Committees  concerned  have  now  agreed  the  figures  in  the 
remaining  appeals.  These  related  to  tramways  in  Holbornandin  Bethnal 
Gree_n,and  the  Council's  costs  are  to  be  repaid  Vjy  the  respective  Assess- 
ment Committees. 

In  the  case  of  the  three  Holborn  parishes  involved,  the  County  Council 
have  secured  a  reduction  of  £7S7  in  the  gross  and  rateable  values,  which 
now  stand  at  £8.453  and  £3,261  respectively.  The  gross  value  in  Bethnal 
Green  has  been  reduced  from  £5,819  to  £3,019,  and  the  rateable  from 
£5,255  to  £2,455. 

The  rateable  value  of  the  tramways  in  Finsbury  was  reduced  by  Quarter 
Sessions  from  £9,770  to  £6,527,  and  the  Local  Government  Committee 
of  the  County  Council  intimate  that  this  reduction  is  equivalent  to  33 
per  cent,  of  the  rateable  value  in  the  list.  As  reductions  had  already 
been  made  by  the  Assessment  Committee,  the  total  reduction  represents 
47  per  cent,  of  the  assessment  in  force  before  the  quinquennial  valuation. 
When  the  appeals  relating  to  the  tramways  in  Holborn  and  Finsbury 
came  on  for  hearing,  Mr.  Clavell  Salter,  K.C.,  M.P.  (on  behalf  of  the 
Holborn  Union  Assessment  Committee),  raised  a  preliminary  technical 
point — namely,  that  the  County  Council  was  not  entitled  tij  have  the 
appeals  heard,  because  the  notices  of  objection  to  the  valuation  lists  did 
not  comply  with  the  provisions  of  the  Valuation  (Metropolis)  Act,  1869. 
The  Court  decided  against  the  objection .  but  agreed  to  state  a  case.  The 
Assessment  Committee  will  not  now  proceed  with  the  case. 

The  Local  Government  Committee  of  the  County  Council  have  had 
before  them  a  statement  showing  the  effect  of  the  quinquennial  valuation 
of  1915  upon  the  assessment  of  the  Council's  tramways  undertaking. 
The  total  rateable  value  is  £266,475.  The  rate  able  valueof  thetramwaj-s 
buildings  compared  with  the  valuations  in  force  before  the  quinquennial 
valuation  shows  an  increase  of  £12,462,  mainly  due  to  the  substitution  of 
turbines  for  reciprocating  engines  at  Greenwich  station  ;  but  some 
increase  has  been  caused  by  the  enlargement  of  the  capacity  of  Abbey 
Wood  car  shed  and  Vauxhall  and  the  Elephant  and  Castle  sub-stations. 
The  total  rateable  value  of  the  lines  has  been  reduced  by  £45,171.  These 
reductions  are  in  addition  to  those  amounting  to  £51,087  (net)  which 
were  made  in  1913-14  consequent  upon  motor  omnibus  competition. 

Fowler  v.  Midland  Electric  Corpn.  for  Power  Distribution. 

On  Monday  Mr.  .J\istice  Eve  delivered  judgment  in  this  action.  li>' 
which  plaintiff  sought  to  recover  the  value  of  18  £100  debentures  issued 
by  defendants,  and  interest.  The  company  had  paid  £1,800  into  Court, 
tpgether  with  interest  up  to  .June  30,  1913,  and  a  premium  of  £45,  and 
the  real  claim  was  for  interest  subsequent  to  that  day  at  4i  per  cent. 
The  facts  were  reported  in  The  Electrichn  for  Feb.  9* (p.  587). 

In  giving  judgni'^nt,  his  T.nny>^iiir  -I'id  the  action  raised  the  question 
whether  the  holder  of  a  n-i-'i  n  il  ilelicnture  which  contained  no  pro- 
vision for  payment  at  a  pan  niil.ii  pi  irc.  who  through  oversight  or  any 
other  cause  had  neglected  lo  iiiakr  the  usual  demands  for  payment. 
could  recover  from  the  issuers  of  the  ilelienl  ore  interest  dow'n  to  the  date 
of  actual  payment.  In  other  words,  was  it  the  duty  of  the  issuers  to 
seek  their  creditors  "  within  the  realm  "  and  to  pay  the  money  without 
request.  The  company  covenanted  to  pay  the  principle  on  June  ".iO, 
19l3,  and  the  holder,  a  lady,  died  in  the  previous  January.  They 
received  notice  of  the  fact  the  day  after  the  debentures  matured,  togetlicr 
with  the  name  and  address  of  one  of  the  executors.  It  was  suggested  on 
their  beilialf,  said  his  lordship,  that  they  should  treat  as  the  rcgistcicd 
holder  the  person  alone  entitleti  to  receive  payments,  that  Ihey  were  not 
bound  to  look  beyond  the  register,  and  that  when  it  was  discovered  that 
the  registered  holder  was  dead  they  were  relieved  from  finding  out  who 
was  the  executor.  He  did  not  think  that  suggestion  was  well  founded. 
The  company  was  supplied  the  tlay  after  the  debentures  matured  with 
the  information  as  to  the  proper  person  to  whom  tender  of  payment 
might  be  made.  He  thought  there  was  no  defence  to  tho  action,  and  he 
gave  judgment  for  plaintiff,  with  costs,  for  interest  at  4i  per  cent,  as 
from  .lune  30,  1913,  oniering  the  payment  out  to  him  ot  the  same  time 
of  the  amount  ]iiiil  into  Court  by  defendant  company. 


670 


THE  ELECTEICIAN,  MARCH  2,  1917. 


Wm.  Wilde  v.  Walsall  Electrical  Co. 

At  Walsall  Countr  Court  last  week  plaintiff  sued  defendants  fo'' 
£5.  19s.  as  damages  arising  out  of  the  repair  of  a  mercury  vapour  lamp. 

It  appeared  that  plaintiff,  a  photographer,  used  in  his  business  a 
mercury  vapour  lamp,  and  on  Dec.  2  last  something  went  wrong  with  the 
lamp.  Plaintiff's  manager  went  to  defendants'  works  and  saw  defen- 
dants' manager  (Jlr.  C.  M.  Brown),  who  agreed  to  go  down  to  plaintiff's 
premises.  He  found  a  wire  had  either  fused  or  broken,  and  said  he  could 
soon  repair  it.  He  did  so,  but  subsequently,  when  the  lamp  was  again 
lighted,  a  bulb  fused,  and  the  lamp  was  destroyed.  Plaintiff  subse- 
quently found  that  by  mistake  Mr.  Brown  had  connected  the  positive 
wire  with  the  negative  plug,  with  the  result  that  the  current  was  reversed 
and  caused  the  destruction  of  the  lamp. 

Mr.  F.  Cooper  (for  defendants)  contended  that  Mr.  Brown  explicitly 
told  plaintiff's  manager  that  he  had  had  no  experience  with  mercury 
vapour  lamps,  and  merely  offered  to  do  the  best  he  could  for  plaintiff 
out  of  kindness. 

His  HosotTE  gave  judgment  for  defendant,  with  costs. 


A  Disputed  Leaving  Certificate. 

Last  week  Mr.  Justice  Atkin  heard  the  appeal  of  the  British-Thomson 
Houston  Co.  against  the  decision  of  a  munitions  tribunal,  in  which  Henry 
Sabin,  a  night  watchman,  was  complainant. 

Mr.  Maddocks  (for  appellants)  stated  that  Sabin  was  engaged  as  a 
night  watchman.  He  was  first  paid  2Ss.  per  week,  and  later  "43s.  9d. 
He  applied  for  a  rise  in  wages,  and  as  this  was  not  gianted  he  asked  for  a 
leaving  ccrtiHcate,  which  was  refused  by  the  firm.  On  the  matter  going 
before  the  tribunal  it  was  decided  that  unless  the  firm  were  prepared  to 
pay  Sabin  49s.  a  week  it  was  unreasonable  to  refuse  him  the  leaving 
certificate.  There  was  no  district  rate  of  wages  on  which  the  firm  could 
rely.  Evidence  was  given  befoie  the  tribunal  from  two  firms  that  higher 
wages  were  paid  than  those  prevailing  in  the  appellants'  firm.  On  the 
other  hand,  evidence  was  given  that  lower  wages  were  paid  in  some 
neighbouring  works. 

Mr.  Slessek  (for  complainant)  contended  that  sufficient  evidence  had 
been  afforded  to  enable  the  tribunal  to  arrive  at  a  decision  as  to  the 
amount  which  should  be  fixed. 

Mr.  Justice  AxKixfound  that  the  tribunal  had  not  evidence  upon  which 
they  could  find  that  the  amount  fixed  was  the  prevailing  rate  of  wages, 
and  allowed  the  appeal. 
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SPECIFICATIONS  PUBLISHED. 

The  follotein^  abstract  from  some  of  the  specifications  recently  published  hove  been 
snecially  compiled  by  Messrs.  Mewburh,  Ellis  &  Pryor,  Chartered  Patent  Agents, 
70  and  72,  Chancery-lane.  London,  W.C. 

Whenever  the  date  applied  for  differs  from  the  dale  on  which  the  application  was  lodged 
at  the  Patent  Office  the  former  is  given  in  brackets  after  the  title. 

1915  Specifications. 

16,398  Electric  Control  (Ltd.)  &  ELI.EFSEM.    Altemating-currentmotorstarters. 

Refers  to  a  method  of  electro*magnetic  control  for  use  in  starting  alternating- 
current  moton,  in  which,  while  the  ohmic  resistance  of  the  rotor  circuit  remains  un- 
changed, there  is  produced  in  that  circuit  an  impedance,  the  degree  of  which  varies 
directly  with  the  freq^uency  of  the  current  induced  in  the  rotor  circuit  as  the  motor 
speeds  up  In  conjunction  with  strong  eddy  current  effects  produced  in  solid  magnetic 
cores  affecting  that  circuit,  which  In  action  tend  to  maintain  the  current  constant 
although  the  rotor  voltage  decreases  due  to  acceleration  of  the  motor  and  to  bring  the 
current  of  the  rotor  circuit  into  phase  with  the  voltage. 

1916  Specifications. 

665  Macihtojh  Cable  Co.  &  Sankey,  P.  W.     Machines  for  making  electric  cables 

or  the  like.    IIS'I /I6.  cognate  application.  9.738,'16.1     103,316. 
681  BT-H  r,',  «i 'Whitakbr,  F.  P.    Alternating-current  dynamo  electric  machines, 
■ors  and  other  electric  apparatus.    II5/I/16.)    103,317. 
^'  '"nt  dynamo  electric  machine,  induction  res-ulator,  or  other 

*'■'■  luctors  connected  In  parallel  and  its  core  divided  lengthwise 

'J^'  as  there  are  conductors  In  parallel  per  pole,  the  conductors 

^he  slots  in  the  core  sections,  so  that  each  parallel  winding 
in  turn  from  oneend  of  themachine  or  apparatus  tothe  other. 
■  C".  &  Nash.  G.  H.  Telephonic  receiving  apparatus  for 
"'■rpunderslmllarcondltions.    (25/1/16,1    103,341. 

■    »TH,  N,     Regulation  of  electric  induction  motors, 
•on,  2.261/16.)     103.344. 

-  )n'!t:r."|,,-;rr^'nrhvmcin5of  acommutatormachine 

■      •'■---  ■  '  v  i  from  a  variable  frequency 

'  r  comm  utator  of  two  sets  of 

■idlngo  of  the  commutator 

:  the  two  sets. 

'  ■t'.  L  C.     Arrangements  for  trans* 

'  I*-   )n    telephone  systems.    (26/1/16. 

I.rr.r-     'M'l'ie.)     103,351. 
■      '  '79  I  I.M     100,042,1 

•     100,389, 
103,387. 
.  'Incry.  and  other 

nr  Cahlri  (Ltd.).    Electric  cable, 
187/16.1     103,435. 

■'■■■  Oil     F'-'-trlr  n-.r.tor  controllers. 

'  T'Olyphase 
.:c  for  con- 
windings, 

-Tm'-i,:-.  ..-lapted  to  CO. 

aiMj  phase  teverial  of  the 
I    Controlkrt   for   electric 
.  C  K     Msentts  (or  mi|nil04l«uic  macnines.    (30/IO/lt.)     103,461, 


APPLICATIONS  FOR  PATENTS. 

';',°'^— ^''^  undermentioned  Applications  (exceol  those  marked  t)  are  not  open  to 
public  inspection  until  after  acceptance  of  Complete  Specificalions.  Those  marked'  are- 
open  to  inspection  \2  months  after  the  date  attached  to  them,  if  they  have  not  been  published 
previous  y  in  the  ordinary  course.  Names  within  parentheses  arc  those  of  communicalcrs 
0,- inventions.  When  complete  Specification  accompanies  application  an  asteri^t  ■  .,":■■  J 
January  22.  1917. 

1.062  Howard  &  Revrolle.     Elec.  switching  apparatus 

\-?,ll^'^-'^-S?-     <GECo.)     Antennsforv/irelesssignallinB. 

1.080  Bell.    Elec.  terminals  or  connectians. 

1 .095  Robinson  &  Smith,    Automatic  elec.  control  of  petrol  elec.  vehicles,  &c. 

,  ,„,  „  .  January  23,  1917. 

'■  ?A  Po'^^^"-    Automaticstoppingdevice  for  elec.  locomotives,  &c 

1.110  Stell.     Elec.  apparatus. 

1.113  Main.     Method  of  guidingelec.  wire  intogrooveof  trolley  wheels 

1.114  Crawford  &  Preston  &  Sanders.    Elec.  switches 
1.122  Donald.    Travelling  elec.  contacts. 

1.146  Dention  &  FiLMER.     Elec.  furnaces.  "    ' 

1.155  Breedek  &  Lucas.    Motor  vehicle  lighting  dynamos. 
,,,-,„  .  January  24.  1917. 

1 . 1 77  Cawthorne.     Elec.  fire  alarms. 

1.184  Lancashire  Dynamo,  &c.,  Co.    Apparatus  for  operating  feed  devices  of  recipro- 
cating tools.  &c.  ■•  o  K  -< 
1 .223  Bourgeot.    Electrolytic  treatment  of  metals,  ores,  &c. 
1.233  Lambourne.     Elec.  signalling  systems. 

January  25.  1917. 
1.2=6  Perrett.     Sparking  plugs. 

1.278  B.T.-H.  Co.  &  Martin.     Dynamo-elec.  machines. 

1.279  KiLBURN.     (Naamlooze     Vennootschao     de     Nederlandsche    Thermo-Telefoon 
,  ,„,      Maatschappij.)     Automaticswitchingdevice  for  thermic  telephones. 

1.284  jANDus  Arc  Lamp, &c..  Co.    Differential  6;earing 
1.282  Martinez.     Winding  for  elec.  coils. 

1.307  Creed  &  Harrison.    Apparatus  for  producing  perforated  slip  by  elec.  current: 
impulses. 

January  26,  1917. 
1,310  AsHCROFT.  Manufacturers  oftungstenoxides.metal,&c.,  from  tungsten  ores,  &c 
1.315  Fletcher.     Elec.  ovens. 
1.343  Garden.    Self-generating  elec.  pocket  lamp. 

1.346  Volkers.     Small  elec.  motors.     (17/2/16,  Germany.) 

1.347  .Automatic  Telephone  Mfg.  Co.    Automatictelephonesys'ems.     (14'2'I6  US 
1.355  Saxby.     Elec.  batteries. 

January  27.  1917. 
1 ,390  Kennington.    Terminal  connections  for  accumulators. 

January  29.  1917. 
1.412  Anderson.     Elec.  governors  for  elec.  motors,  &:c. 
1.437  Graham.     Electrical  pushes. 
1.449  Jenkins.    Elec.  switch  slabs  or  panels.  &c. 

1.469  Soc.  Francaise  Radio  Electrique.     Wireless  telephony.     (15/2/15.  France.) 
1 .461  Trefileries  et  Laminoiris  du  Havre, &c.   Regenerating  apparatus  for  furnaces.. 

January  30,  1917. 
1.465  Murphy.    Elec.  warning  attachment  for  ship's  telegraphs. 
1.482  Tammadge.     Dry  cells. 

1.490  Gilbert.    Toy  elec.  motor.    (18'4  16.U.S.) 

1.491  Gilbert.    Toy  motor  installation.     118  4  16,  U.S.) 

i.501  DuNPAR.     (Eastern  Telegraph  Co.)    Storing  and  correcting  telegraphic  signals. 
1.511  B.T.-H. Co.    (G.E.Co.)    Systems  of  ship  propulsion. 

1.514  Withers.    (Cox.)    Telegraphy. 

1.515  Obankhoff.     Frequency  changers  and  generators  of  alternating  current. 
1.517  Symes.    Automatic  telephone  systems.    (10/10/16,  N.Z.) 

1.525  Marsland.     Order  telegraphs. 

January  31,  1917. 
1.544  S.-A.  pour  L'Eclairage  Electrique  des  Vehicles.    Dynamo-elec.  machines. - 

14/2/16,  France.) 
1.546  Fuller  &  Watkins.     Electric  thermo-radio  massage  machine. 
1,555  Cowper-Coles.     Electrolytic  production  of  metal  wire  and  strip. 

1.575  Farrer,  Funck&VilliersEng.  Co.    Contact  breakers  for  ignition  mechanism  o 

engines. 

1.576  Farrer.  Funck  &  Villiers  Eng.  Co.    Flywheel  magneto  devices  for  engines. 

1577  Farrer".  Funck  &  Villers  Eng.  Cc.     Magneto  devices  for  engines. 

1578  Murray.     Elec.  edge  welding.    (2  3/16,  U.S.) 

1.581  British  Westinghouse  Elec  &  Mfo.  Cc.    (Westinghouse  Electric  &  Mfg.  Co). 
Vacuum  type  elec.  converters. 

1 .587  Berry  &  British  Electric  Transformer  Co.    Polyphase  transiormers. 

1.588  Berry  &  British  Elec.  Transformer  Co.    Elec.  furnaces  and  transformers  for- 

use  therewith. 

February  1.  1917. 
1.609  Brush  Electric  Engineering  Co.    Liquid  resistances  for  rotors  of  induction 

motors.  ... 

1,629  Watson  &  M,L.  Magneto  Synd,     Ignition  magnetos. 
1  635  CiwpER-CoLES.     Electrolytic  production  of  metallic  tubes  with  closed  en^. 
L64I  B.T.-H.  Co.    (G.E.Co.)     Electro-magneticswitches. 
1653  Laidlaw.     Elec.  transmission  of  signals. 
1.661  Hearson.     Elec.  furnaces. 

February  2,  1917. 
1,674  Faulkner,     Elec.  furnaces  for  non-ferrous  alloys. 
1,678  McLean.    Portable  elec.  hand  lamps. 
1.692  Ryland.     Magnetic compa.sses. 
I  712  Irwin      Production  ofsound  waves  forsignalhng. 
r,713CARE.     Elec,  measuring  instruments, 

February  3,  1917. 
1,729  Waterhouse.    Wiring  ships,  buildings.  &c. 
1.732  Cowpbr-Cdles.    Manufacture  of  zinc  tubes. 
1 ,739  CiE  Gen.  Electrique.    Flexible  cable  funicul 
1,748  Davis.     Elec,  hells. 

1.754  BT-H.  Co.  &  Hastings.     Elec.  motor  control 
1.762  Stewart.    Stimulalinegrowth  of  hair  by  weakelec.  currents, 
1.764  MossAV.    Dynamoelec.  machines. 


traction.    (7/2/16,  France.) 


BOOKS  RECEIVED. 


(Copies  of  the  undermentioned  works  can  be  had  from  The  Electrician  Offices,  post- 
Iree  (unless  otherwise  stated),  on  receipt  of  published  price,  adding  3d.  for  books  published 
under  2s.  and  5  per  cent,  lor  books  published  net.  Add  10  per  cent,  for  abroad  or  for 
foreign  books. 1 

•  Hinli  Speed  Inlenial  (!inul)usti.in  KiiKincs.  "  By  .\rthur  \V.  Judge, 
AlU'Sc.     (I^ondcin  :    Whitlnkrr  .1-  Co.)     Pp.  ix. +:ir>().      ir..s.  net. 

•■Annalrs  ilrs  Postrs,  'relegraphes  it  TelcphoiK'S "  (Pans:  A. 
I)umn«.)      I'|>-  vii.  VM).      l->  fr.  .    ,  .  , 

"  Undnrgniiiiid  TranHiniBBJoii  and  Distrilmtioii  for  Eleetrie  Liclil  uuu 
Power,"  by  10.  H.  Meyer.  (U.nd.ni  :  Hill  I'ublishing  Co.,  Ltd.)  Pp. 
viii.  (  312."    12h.  6d.  not.  ..,,„,, 

"  Hv<ln)- Kleetric  Power,"  by  Lamar  Lyndon.  \ol.  1..  Hydraulic 
JjevelonmiMit  and  Kiiuipmenl.  I'p.  vii. +  49!),  2Is.  net.  Vol.  II.,  Elec- 
Iriciil    Iv|iii|.i.i.-Ml    iinil  TraiiHiiiiNBioM.      I'p.  vii.  |  lllitM.lH.  net. 
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Odmmercial^Industrial  Section. 


COMMERCIAL    TOPICS. 

The  results  of  the  working  of  the  majority  of 
London  Supply  ^^^  London  electric  supply  companies  during 

Companies  m  191b.  jgjg  ^^^^  ^^^  known,  and,  considering  the  high 
price  of  coal,  the  labour  and  transport  difficulties  and  the  lighting 
restrictions,  they  appear  to  be  very  satisfactory.  Many  companies 
were  compelled  to  raise  their  charges  in  oixler  to  compensate  for  the 
increased  costs  and  diminished  con.sumption,  but  it  is  doubtful  if  the 
advance  balanced  the  f.dverse  factors  referred  to.  Some  of  the 
companies,  especially  those  supplying  in  industrial  areas,  where  the 
demand  for  electric  power  is  great,  have  done  better  than'in  191.5, 
but  the  record  of  some  of  those  in  residential  districts  is  not  so  good. 
However,  in  only  two  or  three  instances  has  there  been  a  diminution 
in  the  dividend,  and  in  these  caees  accidental  cau-ses  explain  the  drop. 
The  City  of  London,  the  County  of  London,  the  Westminster,  the  St. 
James'  &'Pall  Mall  Electric  Light,  and  the  South  Metropolitan  Electric 
Light  &,  Power  Companies  mamtain  their  dividends  at  the  101. 5  level, 
but  the  London  Electric  Supply  Conm.,  the  pioneer  of  ]i.t.  underground 
power  transmission,  and  the  small  Smithficid  .Markets  f!o.  have  had  a 
set-back.  Our  readers  will  join  us  in  sympathising  with  the  directors 
of  the  London  Electric  Supply  Coqin.  in  their  troubles,  and  we  wish 
them  a  speedy  return  to  the  prosperous  pre-war  conditions.  From  the 
chairman's  speech,  which  is  reported  in  another  column,  the  cause  of  the 
temijorary  set  back  will  be  readily  learned.  The  location  of  the  gene- 
i-atins  station  on  the  riverside,  which  imdjr  ordinary  circumstances 
would  be  a  great  advantage,  turned  out  to  be  one  of  the  causes  why  the 
generation  costs  increased  by  £24,267,  while  a  bad  "accident"  during 
the  vear  interfered  with  the  suppiv  of  electrical  energv,  resulting  in  the 
sales  dropping  from  .50,759,000  imits  in  1915  to  49.810,000  in  1916 
These  are,  however,  only  transitor\'  causes  of  a  temporars-  decline  in 
prosperity,  and  as  soon  as  the  company  can  get  a  good  supply  of  cheap 
coal  it  will  recover  its  former  position.  Even  those  companies  whose 
gross  revenue  increased  in  1916  have  found  that  the  additional  revenue 
was  swallowed  up  by  the  coal  costs.  For  instanc-e,  the  gross  revenue  of 
the  South  Metropolitan  Electric  Light  &  Power  Co.  amounted  to  £95.900 
in  1916,  against  £80,600  in  1915  and  £66,700  for  1914.  Owmg  to  the  high 
price  of  coal  nearly  the  whole  of  the  additional  revenue  has  been  ateorbed 
by  extra  ex-jJenditure,  so  that  the  net  profit  (£50.500)  is  onlv  £1,300 
greater  than  for  1915.  Coal  cost  £26,700  last  year,  against  £14,300  in 
1915.  Owing  to  the  continued  demand  for  electric  current  for  pow^r. 
the  directors  have  nlaced  an  order  for  an  additional  5  000  kw.  set.  From 
the  report  of  the  St.  James'  &,  Pal!  Mall  Co.,  which  appears  in  another 
column,  it  is  satisfactory  to  learn  that  the  Company  has  now  recovered 
ftom  the  first  eijects  of  the  War  and  that  the  demand  for  electric  cur- 
rent for  lighting,  power  and  heating,  and  especially  the  latter,  is 
increasing  at  the  normal  pre-war  rate. 

Thp  riiih  IHpa  ^"  another  column  we  rejiort  an  interesting  and 

.  F     'n    r«  instructive  debate  on  the  Engineers'  Club,  wh'ch 

°       °  '  was  held  at  Manchester  last  week.     The  opener 

■of  the  debate,  Mr.  Edmund  L.  Hill,  was  one  of  the  most  active 
poineers,  through  whose  efforts  the  Engineers'  Club,  Manchester, 
•was  formed  several  years  ago,  and  until  quite  recently  he  was  its 
honorary  secretary.  In  reviewing  the  work  of  the  club,  Mr.  Hill 
■was  able  to  produce  evidence  in  proof  of  its  success,  and  we  think 
he  is  justified  in  claiming  that  the  "  clubbableness  "  of  engineers 
has  now  been  established  beyond  any  doubt.  The  experience  of  the 
Engineers'  Club  in  Manchester  in  this  regard  has  been  of  great  value, 
because,  as  Mr.  Hill  put  it,  "  The  institutions  and  learned  societies 
do  fine  work  but  they  entirely  lack  the  friendly  social  element.  Our 
Club  has  done  most  useful  work  in  breaking  down  com]:etitive 
harrier.s."  If  it  had  succeeded  in  doing  nc.th  ug  ol.so,  it  might  be 
sai<l  in  this  age  of  co-operative  effort  to  have  justilied.  its  existence. 
Mr.  Hili"s  answer  to  the  question,  "  How  can  \\c  help  eac  h  other  and 
by  doing  so,  the  Empire,  instead  of  cutting  eaih  other's  throats?" 
gcems  to  te,  so  far  as  engineers  are  ccncerned,  to  develop  tho  Club 
idea  and  extend  it  into  all  the  great  industrial  centres.  We  h')]:o 
that  Mr.  Hill  will  succeed  in  d  ling  in  London  w  hat  ho  helped  so  much 
to  achieve  in  Manchester.  During  the  course  of  the  debp.te  the  new 
hon.  .'ec,  Mr.  H.  T.  Wilkinson,  remarked  upon  there  being  certain 
activity  in  the  direction  of  engineers'  clubs  in  Hinningham  and 
(ilasgow.  We  hope  that  those  who  arc  engaged  (.n  this  vvtjrk  will 
keep  closely  in  touch  with  the  Engineers'  (  lub  in  Manchester  and 
decide  upcn  an  affiliation  sehcmo  which  will  indi.ssolubly  link  these 
chibR  together.  They  ran  make  a  go(  d  start  by  deciding  that  the 
n.nne  of  the  club   in' c\erv   district    shall    I c  ,'l  he    Kiigincers'  Club. 


If  uniformity  of  title  is  established  it  will  jjrove  a  valuable  link  in  a 
chain  of  organisations  which  will  be  able  to  act  in  a  wider  capacity 
than  is  |iossilile  by  the  technical  institutions  to  which  most  classes 
of  engineers  belong.  The  suggestion  made  by  Mr.  Drummond  Paton 
during  the  discussion,  that  the  worlonan  should  also  be  admitted, 
if  not  to  full  membership  of  these  clubs,  \et  to  some  form  of  associa- 
tion with  them,  is  an  excellent  C:ne  and  quite  in  keeping  with  the 
new  trend  of  labour  e-\-ents  since  the  outbreak  of  war.  Mr.  Paton 
also  proposed  that  the  Colonies  should  not  te  left  out,  but  that 
engineer  visitors  from  overseas  should  be  welcomed  by  the  Engineers' 
Clubs  wherever  they  existed.  At  any  rate,  we  may  feel  satisfied  that 
now  the  ball  has  been  set  rolling  the  movement  for  the  wider  estab- 
lishment of  engineers'  clubs  will  not  be  allowed  to  come  to  a  stand- 
still. 


Relief  for 
Contractors. 


'I  be  Vow  Cdurts  (Emergency  Powers)  Bill, 
wli'ih  ail  ci:ds  the  Courts  Emergency  Acts  and' 
(he  Intreafe  of  Rent  and  Mortgage  Interest 
(War  Restrictions)  Act,  &e.,  contains  the  following  clauses  : — 

Where,  noon  an  application  by  any  party  to  a  contract  for  the  con- 
struction of  any  building  or  work  mterod  into  before  August  4,  1914, 
the  Court  is  satisfiefl  that,  owing  to  the  prevention  or  restriction  of,  or 
the  delay  in,  the  supply  or  deliven'  of  materials,  or  to  the  diversion  or 
insuffioienov  of  labour,  occasioned  by  the  present  war,  the  contract  cannot 
be  enforced  according  to  its  tenus  without  serious  hardship,  the  Court 
may,  after  considering  all  the  circumstances  of  the  case  and  the  position 
of  all  the  parties  to  the  contract  and  any  offer  which  may  have  been  made 
by  any  party  for  a  variation  of  the  contract,  suspend  or  annid  the  con- 
tract on  such  conditions  (if  anv)  as  the  Court  may  think  fit. 

Bv  Clause  2  relief  is  given  where  the  fulfilment  of  a  contract  has  been 
interfered  with  by  a  requirement,  regulation  or  restriction  of  a  Govern- 
ment department,  other  than  the  Admiralty  or  Anny  Council,  in  like 
manner  as  in  the  case  where  such  interference  is  due  to  a  requirement, 
regulation  or  restriction  of  the  Admiralty  or  Anny  Council. 

Clause  4  gives  relief  from  disqualification  for  membership  of  the  House 
of  Commons  through  sujiplying  the  fioveniraent  with  certain  property 
for  war  purposes  or  receiving  oonim-nsation  for  requisitioned  property. 

_,-,..  At  a  recent  meeting  at  Manchester,  which  was 

iraae  Ureoit  promoted  bv  the  (Vjlumn  Club,  Mr.  D.  Drum- 

■  Associations.  ^^^^^   Eraser   advocated   the   foundation   of   a 

Credit  Association'  for  Manchester. 

The  Lord  Mayor  (Aid.  T.  Smethurst),  who  presided,  said  we  had  been- 
told  that  in  Germany  the  banks  gave  greater  facilities  than  in  this  couhtrv 
to  manufacturers,  merchants  and  others  for  the  development  of  trade  and 
commerce,  not  only  in  their  own  country,  but  for  important  works  abroad , 
which  hid  enabled  them  to  extend  their  sphere  of  influence  in  those 
countries. 

Mr.  Fraser,  in  the  course  of  bis  lecture,  explained  how  the  immense 
sums  held  bj'  the  banks  as  deposits  were  gathered  together  on  a  con- 
tinuous day-by-day  banking  principle,  and  how  the  principle  had  been 
adopted  by  the  Government  for  the  whole  of  their  borrowing  for  war 
purposes  during  lOKi.  He  then  showed  how  the  sj'stem  could  be  applied 
in  connection  with  mortgage  credit  facilities  required  for  British  agri- 
culture and  for  credit  facilities  required  in  addition  to  those  granted  by 
our  banks  for  the  development  of  British  overseas  trade.  "  Why,"  ho 
asked,  "  shoidd  M.inchoster  wait  for  the  proposed  British  Trade  Bank 
managed  from  London  7"  Manchester  had  been  the  poincer  of  the  war 
savings  movement  ;  it  was  in  the  heart  of  a  vast  industrial  area,  teeming 
with  works  and  manufactories  of  all  lands,  and  was  the  centre  of  the 
greatest  producing  part  of  the  United  Kingdom.  It  was  the  nearest, 
port  to  1,)()  towns  with  one-fourth  of  the  popu'ation  of  the  ecnmtry. 
One -third  of  the  imports  and  one-fourth  of  the  exports  of  the  United 
Kingdom  belonged  to  tho  district.  If  the  banks  collectively  financed 
local  interests  after  the  war  they  would  share  in  the  increased  prospcritv 
tliciThy  engendered.  If  the  banks  guaranteed  a  working  capital  not 
exceeding  .5  per  cent,  of  their  deposits  a  fund  sufficient  to  ensure  itr 
success  would  bo  forthcoming.  That  fund  need  only  be  called  up  pro 
ruin  from  tho  banks  over  a  well-spread  period.  These  advances  would 
lv>  constantly  reduced  by  the  issue  of  bonds  to  the  investing  public. 
The  system  would  give  tho  utmost  economy  of  a  revolving  working 
capital  on  a  continuous  day-by-day  borrowing  principle.  Those  bonds 
would  provide  a.  sound  home  investment  for  the  people '.<  savings.  He 
laid  emphasis  upon  the  vast  resources  which  the  possible  ret;ul;ir  savings 
of  the  small  investor  represented,  if  only  an  adequate  appeal  could  reach 
him.  British  people  were  by  nature  collective  in  their  .sympathies  and 
operations,  liut  th"ir  collective  sympathies  inclined  strongly  towards  de- 
centralisation. They  dreaded  a  bureaucratic  centralisation.  England 
was  the  home  of  the  guilds,  friendly  societies  and  communities.  If 
we  recognised  the  immense  fon^c  of  local  patriotism  and  if  we  couUI 
enable   members  of  a  great  community  like  Manchester  to  feel  that, 
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through  their  own  local  Credit  Association,  they  could  push  their  foreign 
trade,  then  indeed  were  we  on  the  road  to  unlimited  expansion. 

Several  questions  having  been  answered,  Mr.  R.  B.  Stoker, in  proposing 
a  vote  of  thinks  to  Mr.  Drummond  Fraser,  suggested  that  he  should  take 
action  in  cooperation  with  local  banks  to  form  a  credit  bank  such  as  was 
suggested. 


Restriction  of 
Steel  Manufactures. 


The  Minister  of  Munitions  has  ordered  that  no 
orders  for  drawn  steel  red  or  bars,  steel  wire  or 
sfeel-wire  rope  are  to  te  accepted  and  no  such 
material  manufactured  unless  the  purpose  for  which  it  is  required 
has  been  approved. 

Such  a;)i)roral  must  be  evidenced  by  Admiralty  contract  reference  and 
number.  War  Office  contract  reference  and  number,  JIarine  Department 
Board  of  Trade  permit  reference  and  number  for  merchant  sliippini;. 
Alinistrj-  of  Munitions  contract  reference  and  number.  Post  Office  con- 
tract reference  and  number.  Commission  Internationale  de  Ravitaille- 
ment  or  Commission  Fraa(,aise  sanction  reference  and  number  with 
Ministrj-  of  Munitions  classification.  Ministry'  of  Mmiitions  permit  re- 
ference and  number  and  priority'  classification. 

Slanufacturers  may  apply  to  the  Director  of  Army  or  Navy  Contracts, 
or  to  the  Priority  Branch  of  the  Ministrj'  of  Munitions  for  the  approval 
necessary  to  enable  them  to  obtain  such  monthly  supplies  of  drawii  steel 
rods  or  bars,  or  steel  wire,  &c. 


IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

Srom  Tub.  IT,  1917,  to  Feb.  23,  1917. 
IMPORTS. 

I.OHOOM. — U.S..A.:  E!ec.  carbons.  £! 60:  ".elegraph  material.  £If9:  carbon  candles. 
£100;  ur.enumerated, £6.319.  Japan:  Unenumerated.  £493.  France:  Unenumeraied. 
£199.  Switzerland:  Unenumerated.  £481.  Holland:  Elec.  glow  lamps,  £739 ;  unenu- 
rated,£534.    Canada:  Unenumerated,  £313. 

EXPORTS. 

To  kvsnu^'LAs\r^.— Auckland:  Elec. machinery, £130  ;  elec.  lamp.  l.CCOn.o.;  unenu- 
merated, £299.    Melbourne:    Elec.  machinery,  £732:    wire  and  cable,  £274 ;    unenu- 
rr.er,-i:c-    -.I.'^K.    Sydney:   Elec.  machinery,  £32 ;  telegraph  material.  £22 ;  wire  and 
■.numerated.  £1,856.     Wellington:    Elec.  machinery,  £310 ;    wire  and 
-numerated,  £1.623,    Adelaide:  Elec,  lamps,  450  n.o.;  wire  and  cable 
r.ery,   £523;    unenumerated,  £173.    Christchurch :    Unenumerated, 
Unenumerated,  £22.     Lyllfllon:    Elec.   machinery,    £400;    unenu- 
i229.    Dunedin:     Unenumerated.    £339.    Hcbart:     Unenumerated,    £4C5. 
.Lj:.'     yen:  Unenumeiated.  £58.    Nelson:  Unenumerated, £35. 
A       :•-..— Cape  Town :  Elec.  machinery.  £72 ;  unenumerated,  £113.    Port  Elizabeth: 
■     -,••;, £278.    Owriian.-  Elec. machinery, £213;  unenumerated, £1,324.    Beira: 
:21.    Napier:  Unenumerated,  £413. 
■iria:  Unenumerated.  £73.    Suez:  Unenumerated,  £87. 
1»do-China  and  Straits  Settlements. — Bombay :  Wire  and  cable 
-ited,  £126.    Calcutta :  Clow  lam.ps,  5,872  n.o. ;  wire  and  cable.  £277 '; 
£100;    te.erraph  material,  £176;    unenumerated,  £924.    Madras: 
•158.    Ceylon:    Wire  and   cable,  £132;    telegraph  material,  £130: 
■    26,    Singapore:   Elec.  machinery,  £407;    unenumerated,  £344.    Fcfl 
•-.::,  rT.-^*'-r:-i I.  £224  ;  elec.  glow  lamps. 300  n.o. ;  unenum.era1ed.£174. 
i-jnkok:  Elec.  lamps,  450  n.o.;  unenumerated,  £30. 
£74.     Yokohama:   Unenumerated,  £18. 
■cd,£129,    Shanghai:  Unenumerated,  £195, 
;<:d,£417. 
I      -  Buenos  Ayres:  Elec.  lamps,  1,6C0  n.o. ;  elec.  machi- 
.lerial.  £623;    unenurr-.erated,  £678,    Talcakuano:    Unenu- 
V.-   Wire  and  cable.  £56;    telegraph  material,  £26;    unenu- 
:.  cc.  machinery,  £62.    Rosario:   Unenumerated,  £574.     V'al- 
■13. 
!.£20. 

V/ire  and  cable, £2,223 :  unenumerated,  £406, 
■       '  ir.i  :;■,  til  :    'jr.^  numerated,  £1 ,419.    Rouen:    Unenu- 
■  -     Dieipe:    Unenumerated,  £1,513 
i53.    Boulogne:    Elec.  machinery, 
ry,  £1,105. 
:i  'rated,  £104. 

Wa'TA        T':>^Lr:.:!n      ■■■,.:*.•./'       ■:•:      V.  ^■^  A-:i.  i.\2. 

FOREIGN  GOODS  (duty  paid  and  Iree), 

;,!>:■   jrr,      \J--  ■!:■■   ■■  I     '.'A'/.    Cape   Town:     Unenumerated,   £51.    Bankck: 

Unenumerated,  £51,    Christiana:  Wire  and  csble, 

■"1,    £788.    Dunkirk:     Unenumerated,    £55,    Cis- 

.     York:    Unenumerated,  £406,    Sydney:    Unenu- 

-The  Inive  ntimluT  of  items  in  thewr  olTicial  n'tumB  under  Ihe 
itriK   lii'fidiniK'   "  unennnurnled  "   relate   fo  what  is  described  as 

,|  ,.,r„,,|.  ■•  „,,,!    ■,.l,.,.|riciil  niiitcrinls." 


The  L.  P.  S.  Electrical  Co.  has  removed  to  14,  Howick-place, 
Westminster,  London,  S.W.     Telephone  :    ''  Victoria  7;!40." 

Owing  to  Caxton  House  having  been  requisitioned  by  the  \Var 
Office,  the  address  of  the  Institute  of  Metals  will  be  in  future  36, 

Victoria-street,  London,  S.W. 

Sale  of  Shares  by  Tender.— The  Public  Trustee  also  offers  for 
sale  by  public  tender  119,660  .shares  of  £5  each  (fully  paid)  in 
Messis.  Siemens  Bros.  &  Co.  (Ltd.).  Tenderers  desirous  of  inspecting 
the  works  shoidd  apply  to  the  Public  Trustee,  Kingsway,  London, 
W'.C.  to  whtm  tenders  are  to  be  delivered  by  noon  of  Apr.l  2. 
Further  particulars  are  set  out  in  an  advertisement. 


BUSINESS  NOTICES. 

'■ b... 111)4    lull   ri>iiiinitiidcc-red    l>y   tl'e 

ly  iV  Co,   huvc  ix-iiiiivcd  to  7,  Princca- 

IV|,.,,b,„„.  \„,  22»l!l  Vitloria  (hm  before). 

I'llliKon  H  Liiiidoii  iigentH  in 

it  Qm  I'll  AiineV-chiinibcrB 

.       Mil, 

lii(ililwi<ii  Henry  .shprlpy-l'rice,  .lohu  I'lnci^  Kriit'Ht 

I'ri'iv     t(..n"c    Sli'-rifv  IVici«    iiikI    Muiiriie   llan.ld 

'lie    fi    Co.),   chclricaj    iiiid 

1  I.  biiKJoii.  ICC,  liHH  been 

■  'I  Sbirli-v  I'liri', 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Dundalk. — The  L.G.  Board  have  authorised  the  Urban  C'oimeil  to 
borrow  £3.000  for  extensions  of  the  electric  supply  undertaking. 

Heckmondwike. — At  the  last  meeting  of  the  Council  it  was  re- 
ported that  corrcsjjoiidence  had  taken  place  between  the  Council  and 
the  Yorkshii-e  Electric  Power  Co.  as  to  a  further  supply  of  elec- 
tricit\'.  but  that  no  agreement  had  been  arrived  at. 

In  the  course  of  discussion  Mr  GledhiU  said  he  was  still  of  opinion,  as 
chairman  of  the  Electricity  Committee  for  several  years,  and  as  a  close 
observer  of  the  works,  that  it  would  be  beneficial  to  close  their  works  and 
jnirchase  all  they  required. 

Hull.-The  L.G.  Board  have  sanctioned  a  loan  of  £60,000  for 
extensions  of  electric  generating  plant  and  mains.  A  sum  of  £30,000 
for  mains  and  £15,000  for  a  sub-station. 

Loughborough. — Last  week  the  Council  approved  a  report  by  the 
boriuigh  electrical  engineer  (Mr.  R.  B.  Leach)  on  proposed  extensions 
of  the  electricity  works. 

Owiiiff  to  tho  increasing  demand  for  electrical  energy  for  power  \i\vc- 
poses.  Mr.  Leach  reported  that  considerable  extensions  of  plant  should 
be  provided.  Having  regard  to  the  difficulty  in  obtaining  plant  at 
present,  it  was  absolutely  necessaiy  that  orders  should  be  placed  at  the 
earliest  possible  moment  if  ne.xt  winter's  supply  was  not  to  be  jeopardised. 
The  estimated  cost  of  the  plant  would  be  about  £.'50,000,  but  it  was 
recommended  that  only  a  part  of  the  scheme  should  bo  proceeded  with 
at  present.  Therefore  it  was  decided  to  jiurchase  a  turbo-generator 
set.  boiler.  &c..  at  a  co;>t  of  £27.225. 

Stepney  (London). — At  their  last  meeting  tlie  Borough  Coimcil 
approved  an  estimate  of  £20,000  for  the  supply  of  two  new  boilers,  &c. 

West  Ham. — Ihs  L.G.  Board  have  written  to  the  Council,  stating 
tliat  as  the  Ministry  of  Munitions  do  not  consider  that  proposed 
electrical  machinery  was  necessary  the  Board  were  xmable  to  give 
tlieir  sanction  to  a  loan  thereof.  1  lie  Council  aie  asking  the  Boai'd  to 
rcccnsdcr  the  matter  and  to  receive  a  deputation. 

GENERAL. 

Aylesbury. — The  Couiuil'.s  area  liaving  recently  U%iim('  a  borougli. 
the  resident  engineer  at  tlie  electricity  works,  Mr.  W,  A.  Turnbull. 
has  been  appointed  borough  electi'ical  engineer, 

Greenock. — The  borough  electrical  engineer  (Mr.  J'Vauk  H.  \\'hy- 
sall)  (kli\cied  a  lecture  to  the  members  of  the  Crccuock  Electrical 
Society-  on  the  22nd  inst.  on  "  Electricity  Supply  Costs." 

There  was  a  good  attendance,  presided  over  by  Jlr.  Duncan  Angus, 
president.  Mr.  Whysall  commenced  by  discussing  the  various  sources 
of  power  generation,  mentioning  that  the  large  capital  outlay  made  supply 
costs  from  Water-power  installations  as  great,  if  not  greater,  than  tliose 
from  steam  stations.  In  regard  to  gas-engines,  the  best  economy  could 
be  got  only  when  working  on  100  per  cent,  load  factiir.  Eor  large  gener- 
ating stations  tlieir  capital  cost  and  amount  of  space  rciiuircd  put  them 
out  of  court.  A  good  case  could  be  made,  however,  for  gas-engines 
usinu  waste  heat  from  blast  furnaces,  (kmsidcration  was  next  given  to 
reciprdciling  steam  engines  and  steam  turbines.  Comparing  the  costs 
of  Hciicration  and  supply  from  a  large  station  with  the  costs  of  a  private 
])lant,  he  cmphaHised  the  imporlnnce  of  loud  factor,  costs  per  kilowatt  of 
plant  and  diversity  of  supplies  which  placed  the  central  station  in  a 
position  of  advantage.  It  was,  therefore,  iiinn^  economical  for  a  inanu- 
fuctiirer  to  take  his  power  supply  from  a  cciitia!  station,  where  such  was 
available,  in  piefercnco  to  running  small  incllicii'nl  steam  or  gas  plant  in 
his  factory.  That  was  true  also  in  caws  where  steam  was  used  for  heating 
in  th<^  factory.  In  such  cases  the  b  st  results  were  oliliiiui'il  where  the 
inaeliinery  was  driven  by  electric  niolius  fed  from  the  supply  authority's 
mains,  and  Hteam  for  healing  purpo,ses  sujiplicd  by  low-pressure  boilers 
on  tlui  pri-miBcs,  KediiilioiiH  in  worUs  (■(i;ts  and  total  costs  of  supply 
from  cenlriil  Ml'alions,  woiiM  be  biouf^lit  iiboiit  in  the  future  by  iiuprove- 
menl  ill  the  load  anil  diviTsity  failois  tlirougli  the  iiilrodiicl  ion  of  new 
power  consiimeiH,  the  eiicoiiragi'miiil  of  Ihe  eleetroclK'mical  iuilustry, 
with  1  onliiiuoiiK  niglil  ami  day  demaiidH  for  electricity. 

A  diMciiMwion  ensued  and  al  the  close  Mr,  Whysall,  on  the  motion  of 
llin  .liHirMiiui.  wiiNroriballv  Ili'Mlkeil. 
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Huddersfield.— 1  lie  income  of  the  electricity  department  for  the 
ycareiulod  Dec.  31,  191G,  was £79,508  (compared  with  £63,944iiil915). 

Working  and  s;cneral  expenses  were  £54,787  (against  £42.326).  leaving 
nit  profit  £24,651  (£21.618),  which  is  being  placed  to  relief  of  rates. 

Hull. — The  estimatss  of  the  various  municipal  departments  have 
been  referred  back.  The  Tramways,  Electricity  and  Telephone 
Committees  reported  that  they  were  not  in  a  position  to  contribute 
an.vthing  to  relief  of  rates. 
L  The  'lYannvays  Committee  gave  £10,000  last  year.  The  net  Increased 
expenditure  of  the  Corporation  tor  the  ensuing  year  is  about  £52,000,  the 
bulk  of  whieh  is  in  rcspcit  of  war  lioiiuses  to  employes,  and  the  commit- 
tees have,  theiofor.',  Ill-Ill  ii([iir.-.tcil  to  revise  their  estimates. 

Lancashire  Power  Construction  Bill. — Notice  has  been  given  by 
the  Lancashire  Power  Construction  Co.  (Ltd.)  that  a  bill  is  being 
jiromoted  to  authorise  the  rearrangement  and  conversion  of  the  com- 
jKiiiy's  capital,  &c. 

Leicester. — Owing  to  the  loss  on  the  electricity  department  for  the 
last  half-year  the  CouncU  are  recommended  to  increase  the  charges 
for  electric  current  for  lighting  and  power. 

Rochdale. — The  Gas  and  Electricity  Committee  has  appointed  Mr. 
W.  J.  H.  Wood,  the  borough  electrical  engineer  at  Bolton,  as  con- 
sulting engineer  for  three  months,  in  order  to  prepare  a  report  on  the 
(■lesent  position  of  the  electricity  department,  and  to  ad'V'ise  on  the 
iiist  means  of  overcoming  their  difficulties  in  meeting  the  demands 
I nr  electric  current. 

At  the  last  meeting  of  the  committee  it  was  reported  that  matters  were 
miproving  at  the  electricity  works,  but  there  was  still  delay  due  to  the 
lal'our  difficulty  and  to  the  tardiness  in  obtaining  repairs  to  plant.  But 
fui  the  continued  frost  the  £10,000  extension  scheme  would  have  been 
I  <  iiipleted  a  month  ago.  When  it  is  the  department  will  be  able  to  give 
-I  I  itly  improved  supplies  of  current. 

Salford. — At  a  special  meeting  of  the  Council  last  week  the  em- 
jiloyes  whose  salaries  or  wages  do  not  exceed  £300  a  year  were 
yranted  a  bonus,  the  estimated  cost  of  these  bonuses  being  £23,000 
)  IT  aimum. 

Tipperary. — In  a  recent  report  by  Mr.  J.  P.  Tiemey  it  is  stated 
that  the  electrical  plant  at  the  workhouse  is  totally  inadequate, 
the  battery  has  been  overtaxed,  and  new  plant  will  Le  necessary-  in 
the  laimdry. 

Wigan. — The  Electricity  Committee  recently  voted  a  sum  of  £25 
to  Mr.  Bull  as  an  appreciation  of  his  services  during  the  four  months 

I  that  he  has  been  acting  as  borough  electrical  engineer.  A  simUar 
grant  has  also  been  made  to  Mr.  Beck,  station  superintendent. 
Worksop. — The  Council  has  added  a  tw'openny  rate  this  year  in 
order  to  meet  the  income  tax  on  the  profit  on  the  electric  supply 
■  and  water  undertakings.  It  was  .stated  that  the  income  tax  was 
practically  a  5d.  rate. 


TRACTION   NOTES. 


Aberdeen. — Considerable  discussion  took  place  at  the  last  meeting 
of  the  Council  on  the  question  of  the  wages  to  be  paid  to  female 
employes  of  the  tramways  department. 

When  the  Council  decided  to  employ  women  as  conductors  in  May, 
1915,  it  was  resolved  to  pay  them  at  the  same  rate  as  men.  The  Tram- 
wa}'s  Committee  inteqireted  this  to  mean  the  same  rate  of  pay  as  the 
men  in  their  first  year  of  service,  but  the  women  claimed  that  the  same 
rate  of  pay  meant  the  same  scale  of  pay,  rising  by  yearly  increases  from 
5Jd.  to  7d.  per  hour.  The  Committee  recommended  the  employment  of 
"  motoresses  "  at  6d.  per  hour  (motormen's  first  year's  pay),  but  this  was 
remitted  back  for  consideration  of  the  whole  question.  The  Committee 
now  recommended  that  the  conductresses  get  an  increase  of  id.  per  hour 
after  the  first  year's  service,  and  another  id.  after  the  second  year, 
making  their  maximum  Od.  per  hour,  starting  at  5d..  compared  with  the 
men's  maximum  of  7d..  starting  at  5Jd. 

The  recommendation  was  adopted  by  15  votes  to  12. 

Bolton. — 'Ihc  Corporation  has  decided  to  purchase  an  electric 
ti|i|iing   wagon. 

Burnley — The  Tramways  Committee  recommend  th?  C!ouncil  to 
aliolish  ordinary  discount  tickets  and  the  pericd  cal  tickets  issued 
to  .stud  nts  and  aj)prentice.s. 

Glasgow. — In  Older  to  ce'.cbratc  the  extinction  of  the  debt  on  the 
iiirporation  tramways  a  luni^hcoil  was  given  on  the  22iid  ult.  by  the 
Convenor  (Councillor  Montgomery)  and  members  of  the  Tramways 
Committee. 

The  Lord  Provost  (Sir  Thomas  Dunlop,  Bart.)  presided.  Among  those 
present  were  :  Sir  .Tanios  Bell,  Bart,  (who  was  Lord  Provost  when  the 
tramways  were  taken  over  by  the  inuiicipality  in  lS9t).  Sir  John  Uro 
I'ninroso,  Bart.,  Sir  Wm.  "Hilsland.  Bart..  "Bailie  Dmica-i  Graham, 
'III- i-'urer  M'Millan,  Mr.  .1.  Dalrymplo  (manager  of  the  tramways), 
<\   Hiilio  Oatts,  and  other  foiiner  members  of  the  Corporation. 


Sir  John  Primrose,  who  proposed  "  The  Imperial  Forces,"  said  that 
in  raising  the  fighting  men  for  the  country  the  tramway  department  had 
exercised  a  most  important  part.  Ho  believed  that  from  their  ranks 
there  had  emerged  3.000  fighting  men. 

Sir  James  Bell.  Bart.,  (uoposed  ''  The  Tramways  Committee,"  and 
gave  an  interesting  account  of  the  progress  and  development  of  the  tram- 
ways department.  The.v  had  started  with  108  tramcars  drawn  by  horses, 
and  their  receipts  were  about  £5.000  a  week.  There  were  170  competing 
omnibuses.  Last  viai  tiny  had  a  travelling  public  of  362,000,000,  and 
of  that  number  Li:iL'.ooii,uiio  travelled  by  halfpenny  fares.  The  earnings 
amounted  to  £1. 1  I'.i.oiio.  ami  of  that  no  less  than  £485,000  was  gathered 
in  halfpenny  fares. 

Councillor  Montgomery,  who  replied,  said  that  the  committee  from 
the  veiy  beginning  had  had  the  ideal  before  them  of  giving  the  best  and 
cheapest  service  to  the  commimity  which  it  was  possible  to  give,  and  in 
consequence  of  that  the  people  of  Glasgow  had  patronised  the  cars  and 
given  the  tramway.s  department  a  most  extraordinary  revenue.  The 
revenue  in  1902,  when  the  tramways  were  first  electrified,  was  £600,000, 
but  to-day  the  revenue  had  doubled  that.  In  fact,  it  would  this  year 
almost  approach  one  and  a  quarter  millions.  They  invested  their  funds 
in  the  best  of  all  securities — namely,  in  the  undertaking  itself,  and  that 
was  the  next  great  secret  of  the  department.  The  tramwavs  depart- 
ment was  the  backbone  of  the  Common  Good.  and.  if  he  could  see  right, 
in  the  future  it  would  comprise  its  entire  anatomy.  He  congratulated 
Mr.  Dalrymple  and  the  staff  on  their  work.  , 

Aclai  owledging  the  toast  of  the  staff,  Mr.  Dalrymple  said  they  had 
almost  come  to  the  jjoint  when  a  majority  of  the  staff  was  of  the  gentler 
sex.  He  had  learned  very  much  during  the  past  two  years,  -and  he  would 
not  hesitate  to  have  the  whole  service  run  by  women. 

Hetton. — The  LTrban  Council  has  authorised  a  committee  to  obtain 
prices  of  motor  and  electric  lorries  for  scavenging  purposes. 

Huddersfleld. — As  the  Minister  of  Munitions  has  declined  to  give 
a  Certificate  '"  A  "  for  the  purchase  of  new  tramcars,  it  has  been 
decided  to  order  the  cars  under  class  "  C "  Certificate,  and  the 
United  Electric  Car  Co.  will  proceed  with  their  Order. 

Hull. — The  Tramways  Committee  again  recommended  the  Council 
to  shorten  the  ^d.  stages  on  all  routes  except  the  Aniaby-road  route, 
and  the  elimination  of  a  large  number  of  stopping  places 

It  is  also  proposed  to  charge  a  flat  rate  of  Ud.  for  passengers  travel- 
ling the  entire  distance  on  any  route. 

Leicester. — The  past  half-year's  balance-sheet,  which  shows  a 
profit,  was  approved  b.v  the  Tramways  Committee  last  week. 

Owmg  to  the  increased  cost  of  coal  and  material,  higher  wages  and  war 
allowances,  the  committee  recommend  the  Council  to  increase  the  fares 
again  on  the  Stoneygate,  Aylestone  and  Clarendon  Park  routes.  The 
fare  for  the  full  journey  will  be  2d.,  but  there  will  also  be  Id.  and  1  Jd. 
stages.     The  length  of  the  present  penny  stages  will  be  reduced. 

Liverpool. — The  Tramways  Committee  has  drawn  up  a  scheme  for 
economising  the  car-mileage  run  at  the  extreme  ends  of  the  various 
routes  and  so  afford  a  more  frequent  service  of  cars,  &c. 

The  General  Manager  has  been  authorised  to  put  it  into  operation  as 
soon  as  the  arrangements  can  be  made.  Eeports  have  also  been  received 
from  the  City  Engineer  and  the  Tramways  Manager  on  the  revision  of 
tramway  stages,  but  the  Committee  has  postponed  consideration  of  them 
till  after  the  war. 

L.C.C.  Tramways  and  Through  Running. — At  a  recent  conference 
between  representatives  of  the  L.C.C.,  West  Ham,  Leytou  and  East 
Ham  Councils  a  new  scale  of  fares  was  arranged  to  come  into  opera- 
tion on  through  running  routes  on  March  I.  The  new  fares  involve, 
in  some  instances,  the  abolition  of  id.  fares;  !  '''     _n 

Manchester-Oldham  Tramways.— Owing  to  th3  sllortage  of  skilled 
labour  for  the  repair  of  tramcars,  Manchester  tramways  department 
is  unable  to  comply  with  the  request  of  Oldham  Tramways  Com- 
mittee to  proviflo  additional  through  cars  between  the  two  places. 

Southend-on-Sea. — Owing  to  the  difficulty  of  obtaining  male 
drivers  for  the  tramcars,  inquiries  are  being  made  from  other  towns 
which  have  engaged  women  drivers,  their  e.xperience  of  the  adoption 
of  this  experiment. 

West  Ham. — Owing  to  the  trouble  in  obtaining  suitabl&  male 
labour  for  tlu  night  car-cleaning  staff,  female  labour  is  to  be  engaged 
to  undertake  this  work  durmg  the  da\-,  the  females  to  receive  the 
same  rate  of  wages  as  has  bceiv  paid  to  men. 

Further  (■on\erling  plant  is  to  be  installed  at  Bridge-terrace  sub- 
station, and  11  ii  nil  altnations  made  in  the  traction  supply  network  to 
enable  a  lavji  i  |iiii|i.irii.m  of  the  work  to  be  dealt  with  through  the 
medium  of  tin-  l'iiu  ral  allmniating-current  supply.  In  view  of  the  dilli- 
culty  in  obtaining  money  for  extensions,  the  electrical  engineer  (Mr. 
J.  W.  Beauchamp)  has  reported  that,  in  conjunction  with  the  Tramways 
Manager,  he  had  given  consideration  to  the  possibility  of  recovering 
certain  portions  of  the  tractioii  cable  network  which  could  be  rendered 
idle  after  the  provision  of  the  proposed  machinery,  and  setting  olf  the 
cost  of  the  recovered  cable  against  the  cost  of  a  new  machine.  Tlio 
Tramways  Committee  have  decided  (subject  to  the  usual  sanction)  to 
adopt  Mr.  Beauehamp's  suggestion,  and  he  has  been  autlioriscd  to  obtain 
the  necessary  machine, switchgear  and  transformers,  subject  to  arrange- 
ments being  made  as  to  the  allocation  of  the  capital  charges,  &c. 
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MISCELLANEOUS  NOTES.  1 
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Prohibited  and  Restricted  Exports. — Cn  Feb.  2:J  tlie  Privy  Coumil 
made  th'3  fullowiiig  amcudmeut s  iii  tli^  scliedule  of  prohibited  and 
re.strict«i  exports. 

Dehte. — (o)  Copper  wire  and  cables  containing  copper,  (6)  copper 
gauze,  (c)  copper  ore.  (6)  Copperunwrought  and  part  wrought,  including 
alloys  of  copper,  and  wrought  copper  in  the  fonn  of  copper  and  brass 
tubes,  sheets,  condenser  plates,  brass  wire,  bronze  wire,  perforated  brass 
sheets,  perforated  brass  linings  and  copper  foil,  (c )  All  articles  wholly  or 
partlv  manufactured  of  copper  or  its  alloys,  not  otherwise  snecifically 
prohibited,  (b)  Wheatstone  automatic  transmitters  and  Wheatstone 
transmitters.  Creed  engines.  Creed  relays  with  pneumatic  valves,  and  the 
following  auxiliaries  to  Creed  apparatus  :  High-tension  pneumatic  and 
magnetic  keys,  dictaphbnes  and  dictaphone  cylinders,  Einthoven  gal- 
vanometers, and  paper  tape.  (<•)  Telegraph  (not  wirele-ss)  instruments 
and  materia!  not  otherwise  prohibited,  (h)  Instniments  and  material  for 
wireless  telegraphs.  (6)  Telephone  sets  and  narts.  (<•)  Material  for  tele- 
phones, except  telephone  sets  and  parts.  (6)  Brazed  brass  tubes,  (a) 
Solid  drawn  brass  tubes,  (a)  Solid  drawn  copper  tubes,  (c)  Wire- 
winding  machines. 

Ad']. — («)  Wire  winding  machines,  (a)  Copper  ore.  regulus,  matte, 
concentrate  and  precipitate,  (n)  Copj'er,  refined  or  unrefined,  un- 
wrought,  wrought  or  partlv  wrought,  including  brass,  bronze,  yellow 
metal  and  all  other  alloys  of  copper,  (a)  All  wholly  or  partly  manufac- 
tured articles  of  copper  or  its  alloys,  except  such  as  are  exported  before 
March  9,  1917.  to  all  destinations  not  in  foreign  coim tries  in  Europe  or  on 
the  Mediterranean  or  Black  Seas,  other  than  France  or  French  posses- 
sions, Russia,  Italy  and  Italian  possessions,  Spain  and  Portugal,  .and  to  all 
parts  not  in  any  of  such  foreign  countries,  except  Russian  Baltic  ports, 
and  articles  partly  manufactured  of  copper  or  its  alloys,  in  which  the  total 
weight  of  copper  and  copper  alloys  does  not  exceed  .'5 per  cent,  of  the  total 
weiaht  of  thearticle.  anddoesnot  exceedof)  lb.  (n)  Telegraphs  (including 
wireless),  telephones,  and  instruments  and  material  therefor. 

The  followinc  are  included  as  "  electrical  a])paratus,  &c.."  or  "  copper, 
&c.,"  in  prohibitions  luider  class  (r),  which  prohibit  exports  to  foreign 
countries  in  Europe  and  on  the  .Mediterranean  and  Black  Seas,  other 
than  France  and  French  pos,sessions,  Russia.  Italy  and  Italian  pos- 
sessions, Sl>ain  and  Portugal,  and  to  all  parts  in  any  such  foreign  countries 
and  to  all  Rnssian  Baltic  ports.  The  Director  of  the  War  Trade  Depart- 
ment also  notifies  that  they  are  exempt  from  the  necessity  of  licence  or 
certificate  as  far  as  the  prohibitions  relating  to  the  export  of  steel  are 
concerned : — 

Eleotricitj  meters  of  all  kinds,  relays,  synchroscopes,  time  switches,  &c. 


Prohibited  Imports. — The  list  of  prohibited  imports  set  out  iii  tlu 

■'  London  Gazette  "  of  the  23rd  ult.  are  the  following  : —  |p| 

Books  (printed)  and  other  printed  matter,  including  printed  posters, 
daily,  weekly  and  other  periodical  publications,  imported  otherwise  than 
in  single  copies  through  the  l^ost,  clocks  and  parts  thereof,  wood  and 
timber  of  all  kind<^. 

Skilled  Women's  Wages.— By  a  new  Order  of  the  Ministry  of 
Munitions,  women  engaged  on  skilled  work,  or  any  part  of  a  skilled 
job,  must  receive  25s.  weekly  from  the  first  to  the  fifth  week,  after 
which  they  are  to  receive  proportional  advances  to  the  13th  week, 
when  they  v,-ill  be  paid  the  district  engineers'  rate  of  10^4.  per  hour. 

The  War  Loan.— The  du-ectors  and  staflE  of  Mawdsley's  (Ltd.) 
(Dursley,  Glos.)  subscribed  for  £58,000  of  the  new  War  Loan. 

Barnes  Coimcil  decided  to  anticipate  the  profits  of  the  electricity 
sujiply  department  and  invest  £10,000  in  the  loan. 

Works  of  Reference.— Though  the  20th  (1916-17)  edition  of  the- 
"  ilanual  of  Kiectrical  Undertakings  &  Directory  of  Officials  "  made- 
its  appearance  somewhat  later  in  the  year  than  usual  the  war  does 
not  appear  to  have  affected  it  in  any  other  way,  for  it  is  even  bulkier 
than  the  previous  edition,  and  the  iiiformation  given  is  as  accurate 
as  usual. 

It  is  impossible  to  review  sucli  a  work  as  Garcke's  well-kno-nn  Manual 
in  the  space  at  our  d'suosal,  but  it  is  sufficient  to  say  that  it  is  the  com- 
pletest  and  most  r,^liable  work  of  reference  on  all  matters  appertaining 
to  the  financial  side  of  electricity  supply,  tramways,  electrical  engineering, 
telegraphs  and  telephones,  &c.  It  oontains  information  about  2,650 
companies,  brought  up  to  the  latest  date  possible.  The  sections  into 
which  the  book  is  divided  are,  'The  Progress  of  the  Year,"  "Lighting,. 
Power  and  Traction,"  "  Telegraph  and  Telephone,"  "  Manufacturing  and 
Miscellaneous,"  "  Colonial  and  British  Possessions,"  and  a  directory  of 
about  20,000  officials.  A  special  feature  is  a  large  map  of  the  United 
Kingdom  showing  all  the  electric  traction,  light  and  power  imdertakings. 
The  published  price  of  this  valuable  work  of  reference  is  21s.  net  and  it 
is  published  by  the  Electrical  Press,  Ltd.,  13-lG,  Fisher-st.,  London,  W.C. 

Wliitaker's  Almanack,  which  is  now  in  its  49th  year,  also  worthily 
maintains  its  reputation  for  accuracy  and  reliability.  Naturally,  much 
space  is  devoted  to  the  war,  and  there  are  interesting  articles  on  its 
historv',  the  financial  side  of  the  war,  British  Imports  and  Enemy  Trade, 
Labour  and  the  war,  also  on  Some  Production,  British  Empire  Indus- 
tries, &c.  The  price  of  the  new  edition,  which  is  edited  by  Mr.  Joseph 
Whitaker,  F.S.A.,  is  now  3s.  Od.  net,  but  even  at  this  figure  it  is  one  of 
the  cheapest  and  b^st  works  of  reference-  with  which  we  are  acquaint-ed. 
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TENDERS    INVITED. 


Synchronous  Condensers. 

'I'he  'l"ot((>NTO  JCi.ECTRic  CoMMls.siONEBS  invite  tciiders  for 
Symlironous  f 'ondciiscrs  of  5,000,  7,500  or  10,000  k.v.a.  capa- 
city for  operating  on  their  hydro-eleetric  system,  25  cycle,  three- 
phaw;.  AltcrnaliveB  arc  required  for  2,200  and  13,000  volt 
m.-u'tiincH.  Sp<-cilication.s  and  particulars  maj-  be  obtained  from 
the  gcnerui  manager,  Mr.  H.  H.  Couzens,  220-8,  Yonge-streot, 
'I'oroiito,  and  U-mU-rn,  addre.ss<'d  to  tlic  Chairman  of  tlio  Toronto 
K|i-ft rie  ( V.nuuiH^-iionerH,  are  to  be  in  by  Marcli  28. 

Turbine,  Dynamo,  Battery,  &c. 

KiiMAr.i.m  K  (r-o.  Limkrick)  Electric  Licht  &  Power  Cn. 
rci|uire  t'liderH  by  10  a.m.  March  5  for  the  supply  of  Hydraulic: 
Turbine  and  AceeHKoricH,  Dynutno  and  Motor  Booster, 
Storayc  Battery  andSwitchhoarcL   Sjjccilitationafrom  h'ccretary. 

Railway  Stores. 

'II.'-  'ii'R^T  f'K.NTRAL  RAILWAY  Co.  invito  tenders  for  (ho 
'lie  nix  iiiontliH  ending  Oct.  31,  1017,  or  during 
■  Tiding   .\pril  :iO.    litis,  of  various  Htons  and 
^'  ding  j\f(liiHtoH  Packing  Slicc(s  and  Hoilcr  Cover- 

ing, liid..i  Uubbi-r;,  Hardware,  OIIh,  Wire,  &c.  .SamplcH 
find  patl'TMH  wtiy  In-  mvn  to  March  5  in  the  Public  Hail  of 
the  C'lnwrviitivi'  Club,  Corlon-liini'.  ManclieHtor,  and  M|ieci- 
(iiali'iiiB  nmy  h"  obtainid  from  the  Htori-n  Hupi'rintcndent, 
Mr,  Waller  William"'.  Corloii,  TeiidnrH  to  (he  Hei'rdary,  Mr. 
OliM-r.'^   Molt,  M„inI.I,.„,.   -Million,  l-<indoii.  N.W..  by  March  0. 

Boiler,  Coal  Bunker,  Conveyor.  &c. 

'Ill'  ri'ii.  .•  '  Hi.riiii.  ,•  i,f  Mauiiiiiiatic  Corporal  ion  invito 
'•  '  "id  I  ri.iioii  ol  u  by-produclKh'aiii  Hoilcr, 

•'  ',  ''oal  loiueyor  iind  iStrui'iiiral  Slee. 

V , from  borough '•lectrical  cnginocr,  Mr.  (Ji-(i. 

WiikiiiHon,  .SI.I.K.E.,  towlioni  leitdorH aru  to  be  M-nt  by  March  5, 


Motors. 

Manchester    Electricity    Committee    require    tenders    by 

10  a.m.  March  14  for  the  su])ply  of  nine  40H.r.  Thrccphase- 
Slip-ring  Motors.  Specification,  &e.,  from  Mr.  F.  E.  Hughes, 
Town   Hall,  Maiichesler, 

Coal  Conveying  and  Ash-handling  Plant. 

Manchestkb  Corporation  want  tenders  by  10  a.m.  March  7 
for  the  sup])ly  and  erection  at  Stuart-street  station  of  Coal- 
I'onvcxing   and   Suction   Ash    Plant.     Speeitications  from   Mr. 
K.  K. 'Hughes.  Town  Hall.  Manchester. 
Steam  and  Electric  Wagons. 

15ni(!HT0N  Corporation  require  tenders  by  10  a.m.  Maroh  9 
for  supply  of  5-ton  Steam  Wagon  and  3J-ton  Electric  Wagon, 
each  with  front  watering  tank. 

Electric  Lamps,  &c. 

The  Vktokian  Railway  Commissidmoks  rci|uirc  lenders  by 

11  a.m.  March  21  for  sui)ply  of  200  Half-watt  Lainp.s,  10(> 
Lanterns  and  100  Contact  Couplings.  Spceilication,  &C.,  from 
the  Commissioners'  otliccs,  S]icnccrs(rect,  Melbourne. 

The  JIktroi'oi^itan  Water  Hoakd  require  tenders  by 
II  a.m.  March  8  for  three,  six,  nine,  or  12  months'  supply  of 
Klectrie  bimps.  Eonns  of  tender  from  the  Chief  Engineer, 
Savoy  court.  Strand,  London,  W.C. 

Westminstur  (JiuirdiaiiK  leipiirc  tciulers  by  noon  March  7  for 
six  months'  supply  of  Elc<>trical  Lamps.  Kitlings.  Ironmongery, 
Engineers'  Suiidries,  Ac.  Koiins  of  tender  from  the  Clerk, 
Prince's-row,  Ibickinghiim  Palace  road,  London,  S.W. 

Kknsinhton  (London)  (Jimrdians  re(|uire  tenders  by  the 
iiioriiing  of  March  8  for  six  months'  supply  of  Eli'clric  Lamps 
and  l''il(ings,  Kngineers'  Eilliiigs,  Inuunongery,  *c.  Konns  of 
h  iidir  fidin  thet'lerk,  Marloes  roacL  Kensington,  W. 
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Electrical  and  Tramway  Stores. 

The  Elpctricity  Committee  of  Bohun  ('ui|)ni,aiim  iiivite 
tenders  for  Materials  and  Stores  for  year  ending  Jlareh  31,  1918, 
including  Lubricating  Oils,  Joint  and  Service  Fuse  Boxes, 
Jointing  Materials,  Wire,  &c..  Meters,  Motors,  Motor  Starting 
Switches,  Transformers,  Ironmongerj-,  Stoneware,  Cable 
Troughs,  Covers,  &e.  Specification  and  form  of  tender  from  the 
borough  electrical  engineer  (Mr.  W.  J.  H.  Wood),  and  tenders 
to  the  Chairman  of  the  Electricity  Committee,  Town  Hall, 
Bolton,  by  noon  March  7. 

The  Tramways  and  Electricity  Committee  of  Belfast  Cor- 
poration invite  tenders  for  the  supply  of  stores  and  materials, 
including  mill  furnishings,  packings  and  asbestos  goods,  lubri- 
cating oils  and  petrol,  trolley  wire,  overhead  line  material  and 
galvanised  wires,  v.  b.  insulated  cable,  v.  i.  r.  cables  and  wires, 
■electrical  %ccessories,  lamps,  arc  lamp  carbons  and  carbon 
brushes ;  bitumen,  tapes,  joint  box  compound,  fuse  wires,  wood 
and  stoneware  troughing,  c.  i.  frames  street  box  and  covers,  c. 
and  w.  i.  pipes,  lighting  feeder  and  section  pillars,  cable  bridges, 
copper  cable  connectors,  meters,  indicators,  time  switches  and 
house  service  cut-outs,  &c.  Forms  of  tender  and  particulars 
from  Mr.  T.  \\'.  Bloxam,  city  electrical  engineer.  East  Bridge 
-street,  Belfast.  Tenders  to  the  town  clerk,  Mr.  R.  Meyer,  by 
10  a.m.  Wednesdaj',  Marchl4, 

Tenders  are  required  by  first  post  March  14  for  supply  of 
Electrical  goods  for  one  year  to  the  Cheshire  County  Asylum, 
31ACCLESFIELD.     Forms  of  tender,  &c.,  from  the  Clerk. 

PowELL-DuFFKYX  Steam  Coal  Co.  reciuire  tenders  by  10  a.m. 
March  7  for  supply  of  Electrical  Goods,  Asbestos,  &c.  Forms  o  f 
tender  froiii  Stores  Manager,  Aberaman  Offices,  near  Aberdare. 

The  Bedwas  Xavigatios  Colliery  Co.  (Ltd.)  requires 
tenders  by  10  a.m.  March  8  for  12  months'  supply  of  Electrical 
Ooods,  &c.     Forms  of  tender  from  the  Secretary,  Bedwas,  Mon. 

Bakrow-in-Furness  Corporation  require  tenders  by  noon 
ilarch  5  for  one  year's  supply  of  Electrical  and  Engine-room 
.Stores,  &c.     Forms  of  tender  from  Borough  Electrical  Enginejr. 

LoxDO^^DERRY  Corporation  want  tenders  by  noon  March  17 
for  supply  of  Carbons,  Meters,  Cables,  Fuse  Boxes,  Engine- 
room  Stores,  &c.,  for  their  electricity  department.  Specifica- 
tions from  the  Borough  Electrical  Engineer. 

Aberdare  Urban  Council  require  tenders  by  March  8  for 

one  year's  supply  of  Cable,  Meters,  Joint  Boxes.  Electric  Lamps, 

Ironmongery,   &c.     Specifications  from   the   General  Manager 

of  the  electricity  and  tramways  department. 

h  Stockton-ox-Tees  Corporation  require  tenders  by  March  12 

■  ,         for  s'x  month.s'   supply  of  Stores  to  the  electricity  and  gas 

■  •         •departments. 

■  Belfast  Tramways  and  Electricity  Committee  also  require 

^  tenders  by  10  a.m.  March  3  for  the  supply  of  Tramway  Stores, 

including  Electrical  Accessories,  Cable,  Lamps,  Motors,  Con- 
trollers, Trolley  Heads,  Castings,  &c.  Fonns  of  tender  from  the 
General  Manager. 

Dundee  Corporation  require  tenders  by  9  a.m.  JIarch  28  for 
*  12  months' supply  of  Meters  and  Electrical  and  General  Stores 

~  to  their  electricity  department.     Specifications  from  the  Elec- 

tricity Dept.  Offices,  Dudhope,  Crescent-road,  Dundee. 


Automatic  Telephone  Exchange. 

The  High  Commissioner  for  the  Union  of  South  Africa  invites 
te^Jders  for  the  supply  and  installation  of  an  Automatic  Tele- 
phone Exchange  at  the  Post  Office,  Pietennaritzburg,  Natal 
Province.  Specification  and  conditions  of  contract  from  the 
offices  of  the  High  Commissioner,  32,  Victoria-street,  London, 
S.W.,  where  tenders  must  be  lodged  bj'  noon  March  8. 


TENDERS  RECEIVED  AND  ACCEPTED 


Bkhforii. — The  Council  are  rccumuu-ndcd  to  acicjit  the  fullowing 
tenders  : — 

British  Thomson-Houston  Co.,  turbo-generator  and  condensing  plant, 
£8,647  ;  Siemens  Bros.  &  Co.,  cables  £3,273,  laying  and  jointing  cables, 
£2,631  ;  British  Electric  Transformer  Co.,  six  transformers,  £1,136  ; 
Stirling  Boiler  Co.,  two  boilers  and  mechanical  stokers,  £6,610. 

Huddersfield. — The  Corporation  have  placed  an  order  for 
electric  cars  with  the  United  Electric  Car  Co. 

Sunderland. — The  Council  have  accepted  the  following  tenders  ; 

Babcock  &  Wilcox,  boiler  stanchion  ;  British  Mannesmann  Tube  Co.. 
boiler  tubes  ;  Ferranti  Limited,  e.h.t.  switchgear  ;  T.  Ness  (Ltd.),  pitch 
and  creosote  oil. 

SWANSE.V. — Ihe  Council  has  accepted  a  tender  of  Ihomas  &  Evan 
(at  il4o)  for  electrical  fittings  for  tks  cookery  and  laundry  depart- 
ments of  the  Educaticn  Committee. 

Government  Contracts. — The  following  tenders  were  accepted  by 
the  British  Government  Departments  during  January  : — 

Wfir  Offire. — British  Insulated  &  Helsby  Cables,  Callender's  Cable  & 
Construction  Co.,  Craigpark  Electric  Cable  Co.,  Fuller's  W're  &  Gable  Co., 
W.  Geipel  &  Co.,  General  Electric  Co.,  W.  T.  Glover  &  Co.,  A.  Green 
(Ltd.),  Hooper's  Telegraph  &  India  Rubber  Works,  India  Rubber.  Gutta 
Percha  &  Telearaph  Works  Co.,  Liveniool  Electric  Cable  Co.,  Midl^and 
Electric  Wire  Co.  and  St.  Helens  Cable  &  Rubber  Co.,  electric  cable  and 
wire  :  Siemens  Bros.  &  Co.,  electric  cable  and  wire  and  electric  cells  ; 
Sutton  &  Co.,  stoneware  conduits  :  J.  Smith  (Kcighlev)  (Ltd.),  cranes; 
India  Rubber,  Gutta  Percha  &  Telegraph  Works  Co.  and  Peel-Conner 
Telephone  Works,  rod  and  sheet  ebonite  ;  Aster  Engineering  Co..  elec- 
tric lighting  sets  ;  Austin  Motor  Co.  (1914).  Coventry  Simplex  Engines. 
W.  H.  Domian  &  Co..  Heatly-Gresham  Engineering  Co.,  A.  hxon  & 
Wrench  and  Record  Engineering  Co.,  generating  sets ;  Davey  &  Armitage, 
wood  telegraph  poles  ;   Dorman  &  Smith,  swicthboards. 

Iixliri  Office. — Pritchett  &  Gold.  &c..  accumulators,  &c. ;  Siemens 
Bros.  &  Co.  and  Pell-Conner  Telephone  Works,  telephones. 

H.M.  Office  of  Works. — ^AlphaMfg.Co.,electric  wiring  Admiralty  trans- 
port  buildinir. 

PokI  Office. — British  L.  M.  Ericsson  Mfg.  Co..  protective  apparatus  ; 
Creed  &  Co..  telegraph  apparatus  ;  British  L.  M.  Ericsson  Mfg.  Co., 
telephone  apparatus  ;  Craisrijark  Electric  Cable  Co.  and  Siemens  Bros. 
&  Co.,  telegraph  cable;  W.  Geipel  &  Co..  W.  T.  Henley's  Telegraph 
Works  Co.,  Siemens  Bros.  &.  Co.,  Union  Cable  Co.  and  Western  Electric 
Co.,  telephone  cable  ;  British  Insulated  &  Helsby  Cables  and  Western 
Electric  Co..  cable  drums  ;  BuUers  (Ltd.),  ironfrork  ;  Siemens  Bros.  & 
Co.,  iron  poles  ;  Bullers  (Ltd.),  steel  poles  and  fittings  :  London  Electric 
Wire  Co.  &  Smiths  and  C.  Macintosh  &  Co.,  flameproof  wire  ;  Donnan, 
Long  &  Co..  R.  Johnson  &  Nephew,  Rylands  Bros.,  F.  Smith  &  Co.  anti 
Whitecross  Co.,  g.i.  wire  ;   Union  Cable  Co.,  v.i.r  wire. 


FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND   REPORTS. 


London  Electric  Supply  Corpn.  (Ltd.) 

The  ordinary  ui'm-ial  nuctui).'  was  licld  un  l-Vh.  22.  .Mr.  RiiISERT  H. 
Uenson  presiding. 

The  Secrf-tarv  (.Mr.  H.  C.  Carter)  having  read  the  notice  convening 
the  meeting  and  the  auditors'  report-, 

The  Chaik.man"  said  :  Gentlemen,  the  year  just  past  has  been  an 
anxious  one  and  a  bad  one  for  us  and  everybody  ilse  whose  profit 
ilepends  mainly  on  cost  of  coal  and  wages.  Our  giiurating  costs  arc  up 
by  £24,267.  Rates  and  taxes  are  up,  too,  by  £6,218,  making  together 
£,■50,48.")  increa.se  of  expenses.  On  the  other  hand,  sales  of  current  have 
Iiroduccd  £8,239  more  than  last  year,  though  Ave  sold  only  49.810,000 
units  against  .^D.T.W.OOO.  The  net  decrease  under  these  two  heads  is 
tluiK  about  £22,(H)(t,  and  accounts  for  the  decline  in  net  revenue,  which, 
jifter  brinj:inn  cvi  lything  into  the  account,  is  £53,213  against  £70,688 
last  year.  'I'ci  our  great  regret,  in  spite  of  all  the  efforts  of  our  oflieials, 
fi"in  t)ie  managing  director  and  chief  engineer  down  to  the  youngest 
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member  of  our  technical  staff,  to  economise  in  gem  ration  on  the  one  hand, 
and  on  the  other  to  obtain  increases  in  the  price  received  for  current,  the 
net  result  is  31  per  cent,  only  eained  on  oiu-  preference  shares  instead  of 
6  per  cent,,  and,  of  course,  nothing  for  the  ordinary  shares.  I  have  to 
add  to  this  plain  statement  of  facts— facts  which  are  directly  related  to 
the  war,  and  principally  due  to  the  price  of  coal,  which  has  cost  over 
10s.  per  ton  more  thanin  the  jncvious  year — that  the  situation  of  emr 
generating  station  on  the  river  at  Deptford,  which  enabled  us  to  use  the 
cheapest  coal,  sea-borne  and  the  best  for  our  purpose,  is  not  so  econonii- 
cal  now  that  we  have  to  rely  on  rail-borne  coal  plu.ithc  cost  of  lightcrai;"- 
and  handling,  besides  a  varying  and  not  always  satisfactory  quality.  In 
fact,  what  in  normal  times  is  our  great  source  of  strength — the  riverside 
position  of  our  station — has  become,  owing  to  the  war,  our  weakness. 
The  usual  table  has  been  prepared  and  shows  the  comparative  results 
for  the  preceding  15  years,  during  which  6  per  cent,  has  been  regidarly 
paid  on  the  preference  shares,  and  dividends  for  the  last  13  years  nu  the 
ordinary  shares  vaiying  from  2  per  cent,  to  4  per  cent.  II  show's  also 
surplus  revenue,  put  to  reserve  in  one  way  or  another  emounting  to 
£176,567,  to  which  there  is  due  to  be  added  this  year  £1(!,580,  being  the 
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sinking  fiiml  for  redemption  of  delientme  .stock,  making  n  total  of 
£193,147  out  of  rerenue  in  16  years.  This  policy  is  absolutely  necessary 
in  view  of  the  risk  of  purchase  by  the  authorities  in  1931  at  an  unknown 
valuation.  Part  of  this  sum  of  £193.147  is  invested  outside  the  business, 
namely,  in  the  sinking  fund  for  redemption  of  debenture  stock,  -n-hich 
now  amounts  to  £104,585,  including  £33,387  received  (with  interest)  from 
the  Westminster  and  St.  James'  Companies  towards  repaying  by  1931 
our  capital  expenditure  of  £130,000  in  their  distiicts.  The  remainder 
of  the  sum  used  out  of  reveniie  for  capital  purposes  amounts  to  about 
£122,000.  As  the  demand  on  the  part  of  the  public  for  electrical  power 
jncieascs,  so  it  becomes  necessary  to  buy  additional  plant  and  machinery- 
of  the  most  up-to-date  character  including  mains,  transformers,  meters. 
tools,  stations,  offices,  and  last  but  not  least,  turbines.  Once  upon  a 
time  Lord  Wantage  used  gallantly  to  relieve  the  shareholders'  minds  of 
all  anxiety  under  this  head.  Re  made  a  rare  man  of  business  and 
shouldered  other  peoples'  responsibilities  with  the  courage  of  a  soldier. 
Since  his  death  we  have  had  to  rely  on  ourselves  and  vou.  Last  year 
we  had  to  spend  £30,496  for  new  plant  and  machines,  and  £9,232  for 
smaller  items,  making  the  overdraft  of  capital  account  £98,745.  The 
ideal  concern  is  one  wliich  earns  enough  to  pay  for  imperative  capital 
expenditure  out  of  revenue.  In  times  like  the  present  it  is  necessary 
not  merely  to  economise  in  every  direction,  but  also  to  incur  no  fresh 
capital  liabilities  that  can  possibly  be  avoided.  The  root  of  the  diificulty 
is  the  old  one  familiar  to  you  from  the  inception  of  these  Parliamentary 
companies  for  the  supply  of  that  economic  necessity,  namely,  electrical 
power  for  the  public.  Parliament  has  always  been  jealous  lest  ve 
should  make  too  much  money  out  of  the  public  !  Xow  that  all  theories 
are  in  the  melting  pot  owing  to  the  war,  we  can  only  hope  that  when 
peace  comes  the  policy  will  be  reversed  of  favouring  consumers  at  the 
expense  of -producers  of  necessary  products,  and  taxing  producers  up  to 
the  point  that  they  are  unable  to  save  money,  but  may  positively  lose 
it.  The  attitude  of  the  official  mind  has  been  to  drive  a  bargain  so  hard 
that  the  man  on  the  other  side  of  the  table  lost  a  little  monev.  Ir.dced. 
money-losers  and  concerns  which  are  unprosperous  are  a  positive  eco- 
nomic danger  to  the  community.  Are  we  not  a  wonderful  self-governing 
jK-ople  that  we  should  for  yeais  and  years  have  preferred  to  tax  the 
thrifty  producer  and  favour  the  extravagant  consumer  ?  We  should 
have  done  better,  and  been  more  just,  if  we  had  simply  held  the  balance 
even  between  producer  and  consumer  ;  and  now  we  see  in  the  last  few 
dajs  the  report  of  Ixird  Balfour  of  Burleigh's  Committee.  As  it  is.  a 
war  has  been  necessary  to  convince  us  of  our  folly.  We  console  our- 
selves by  saying  that  it  is  part  of  the  genius  of  the  English  race,  just  as 
it  is  the  foundation  of  the  English  law,  to  wait  and  see,  to  be  unready, 
and  to  devise  the  remedy  only  after  the  trouble  has  come,  and  so  to 
muddle  through.  Two  remedies  arc  possible  for  the  much-harassed 
enterprise  of  producing  electrical  power  in  the  London  district  ;  one  is 
amclgamation  or  "association,"  as  the  Act  of  1908  calls  it,  combining 
plants  BO  as  to  reach  the  utmost  ecoromy  in  generation,  but  as  yet  no 
Company  has  .seen  its  way  to  amalgamate  under  that  Act.  The  other 
is  to  pioHt  by  the  example  of  our  American  cousins,  abolishing  fixid 
rates  and  taxes  as  a  charge,  or  clog,  on  industry  and  production,  and  to 
Hub.ititute  a  share  of  the  profits  to  the  municipal  authority  instead.  1 
dealt  with  Ixjth  these  remedies  once  before  in  general  meeting  antl  refer 
to  them  now  only  to  keep  them  alive  in  your  minds  and  in  imblic  opinion. 
,\merican  municipalities  get  a  larger  sum  out  of  their  share  of  profits  than 
our  municipalities  out  of  their  rates.  That  public  jwlicy  is  jxnny  wise 
and  jKiuiiil  foolisl.  which  keeps  so  tight  a  1  and  over  Power  Companies 
iiB  to  check  their  development  with  the  object  of  buving  them  up  cheaply 
14  years  hence.  The.  initiative  for  a  better  state  of  things  than  has 
existed  heretofore  cannot  come  from  within  the  Companies,  but  must 
come  from  above.  In  conclusion,  I  desire  to  ask  your  sympathy  for  the 
hlaff.  who^e  work  anil  responsibility  is  hardest  (if  all  in  these" anxious 
times,  ilepleted  as  Ihey  are.  Vour  special  thanks  are  due  to  Mr.  Bain 
and  .Mr.  Partridge-,  and  1  would  ask  Mr.  Bain  to  second  the  report  and 
to  give  you  [Xirtieidars,  as  usual,  both  technical  and  commercial.  You 
must  not  exjyct  nie  to  predict  now  the  jjrecise  moment  when  the  adverse 
eoiiditiono  will  torminnte  and  the  upgrade  will  begin.  Necessity  is  the 
mother  r>f  inventi<in,  and  though  it  may  be  temixjrarilv  impossible  to 
obtain  an  inereasid  price  for  |K.wer  commenKuriite  with  the  inerensed 
iohI  1.1  Kenernlir)n.  still,  the  ti-ndeney  is  for  the  price  as  well  as  quantity 
of  unilj.  ..old  to  inireane.  Whc'iiever  the  cost  of  eoal  begin.M  to  go  dowii 
iiit'iiii  and  yood  sea  liorne  coal  is  obtainable  instead  of  irregular  suppliis 
o(  iiidillir- nt  coal,  involving  the  exix-nse  of  selecting  and  sorting,  your 
pn..|H.i,  wdl  rapidly  change.  (  Ug  to  move  that  the  report  "and 
.iwoimli.  I..r  ihe  year  ended  lK-c.  .'11,  l!ll<!.  be  received  and  adopted. 
1 1  •  M  V  s'  I-.'.  DiiiKiToii  (.Mr.  K.  Stewart  Bain,  C.A.)  said  the  eapilil 
■  Ihe  year  amounted  to  £3II,728'.  about  £30.000  of 
iril  111  the  new  U),(HJO  kw.  turbo  generator  on  oriler 
MH-i-lcelnliealionof  IheL.  It.  ,*  H.  C.  system.     During 
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tracts  were  entered  into  before  the  war  at  rates  which  then  yielded 
fair  ratio  of  profit.  The  extraordinary  increase  in  the  price  of  coal,  as 
well  as  the  inferior  quality,  had  rendered  those  contracts  unprofitable; 
but  he  w-as  glad  to  say  that  in  every  case  power  consumers  had  volun- 
tarily allowed  them  to  increase  their  rates  from  10  per  cent,  to  20  i.er  cent. 
Their  generating  station  was  situated  on  the  river  and  designed  with  the 
intentior,  that  the  coal  supply  should  be  by  sea.  Up  to  the  outbreak  of 
war  that  enabled  them  to  buy  coal  more  economically  than  stations 
dependent  upon  rail-bome  coal ;  but  when  steamers  became  almost  un- 
obtainable and  freights  increased  by  six  times  the  pre-war  rate,  arrange- 
ments had  to  be  made  to  get  their  supply  of  coal  by  rail.  As  the  nearest 
docks  for  a  supply  of  rail-bome  coal  were  at  the  other  side  of  the  river, 
trans-shipment  proved  costly  and  difficult.  Their  engineering  staff  hacT 
been  indefatigable  in  dealing  with  the  matter.  Their  company  had 
suffered  more  from  that  cause  than  other  London  companies.  The  en- 
gineering staff,  greatly  depleted  by  their  response  to  their  Countri-  s  call, 
had  had  a  very  arduous  year,  and  the  manner  in  whiaji  they  dealt  with 
the  accident  referred  to  in  the  report  was  deserving  of  the  hiahest  praise. 
After  a  brief  d'scussion  the  resolution  was  carried.  The  retiring 
director.  Viscount  Dujicannon.  M.P..  was  re-elected  and  the  auditors, 
Messrs.  Gane.  Jackson.  Jeffreys  &  Freeman,  were  re-appointed, 

St.  James'  &  Pall  Mall  Electric  Light  Co.  (Ltd.) 

The  orilinaiy  general  meeting  was  held  on  Tuesday,  imder  the  presi- 
dency of  Mr.  Walter  Le.^f,  the  chainnan  of  the  company. 

The  MAXAGIXG  DIRECTOR  and  SECRETARY  (Mr.  F.  J.  Walker, 
having  read  the  notice  convening  the  meeting  and  the  auditors'  report. 

The  C'HAIRMAN,  having  referred  in  feeling  tenns  to  the  deaths  of 
Mr.  Bennett  Fitch,  a  director,  and  of  Mr.  Sydney  T.  Dobson.  the  late 
chief  engineer  of  the  company,  said,  fortimatcly.  we  had  at  hand  a  suc- 
cessor whom  we  could  appoint  without  hesitation,  to  the  place  Mr. 
Dobson  had  so  long  and  so  admirably  filled.  The  name  of  Sir  Alexander 
Kennedy  is  known  to  all  of  you  as  that  of  a  man  who  stands  in  the 
very  front  rank  of  living  engineers.  Sir  Alexander  had  long  been  asso- 
ciated with  Mr.  Dobson  in  the  management  of  the  Central  Co.i  and  was 
thus  intimately  acquainted  with  what  is  now  the  vital  portion  of  our 
own  business,  and  in  appointing  him  as  our  chief  engineer  we  not  only 
had  the  advantage  of  his  unrivalled  experience  and  ability,  but  are  able 
to  draw  still  closer  our  alliance  with  the  Westminster  Co.,  where  Sir 
Alexander  holds  a  like  position.  We  see  that  our  business  has  recovered 
from  the  shock  of  the  war  and  resumed  the  steady  progress  which  up  to 
the  middle  oi  1914  we  regarded  as  normal.  Our  output  has  grown  by 
close  on  600.000.  and  this  is  the  more  satisfactory-  because  it  is  due 
almost  entirely  to  the  second  half  of  the  y.ear.  and  is  morc  than  main-* 
tained  in  the  first  six  weeks  of  the  current  year.  The  number  of  imits 
sold  exceeds,  indeed,  that  of  the  year  1914,  the  first  half  of  which  was 
peaceful,  and  has  nearly  recovered  the  position  of  1913.  when  we 
sold  11.605.000  units,  against  11.272,000  in  1916,  If  the  pi-esent 
rate  of  growth  is  maintained,  1917  should  easily  sui-pass  any  year 
before  the  war.  It  must  not  be  forgotten  that  last  smnmer  we  had  to 
f.i.ce  quite  a  new  difficulty — the  introduction  of  summer  time.  This  had 
a  distinct  effect  in  reducing  our  returns  during  the  two  summer  quarters. 
It  was  less  than  might  have  been  anticipated,  but  cannot  be  exactly 
measured,  as  it  is  complicated  with  other  factors  :  but  it  is  certain  that 
in  these  two  quarters,  as  compared  with  those  of  1915.  there  was  a  de- 
"crease  of  about  144.000  miits,  or  a  little  over  2  per  cent,  of  our  output  for 
lighting  for  the  year.  Our  revenue  also  shows  a  good  increase.  This  is 
mainly  due  to  the  increased  out])ut.  but  some  of  it  arises  from  the  in- 
creased prices  which,  in  common  with  all  the  other  London  supply  com- 
panics,  we  foimd  ourselves  boimd  to  charge  in  order  to  cover  increased 
cost.  This  charge  has  been  willingly  acquiesced  in  by  our  customei's, 
who  have  seen  the  justification  and  the  reason  for  it.  The  chief  item  is, 
of  course,  the  increased  cost  of  coal.  This  shows  itself  in  our  accounts 
in  the  increase  in  the  cost  of  electricity  purchased,  amounting  to  £7,600 
more  than  last  year.  The  Central  Co.  has  had  to  charge  us  more  per 
unit,  and  we  can  only  console  ourselves  with  the  thought  that  the  increa,se 
would  have  been  mtich  larger  had  it  not  l>een  for  the  etlicienoy  of  the  new 
plant  installed  there.  There  have,  of  course,  bc-en  other  incix>ases  in 
expenses,  notably  in  war  allowances  to  the  staff,  alike  to  those  who  have 
gone  out  to  servotheir  countiy  at  the  Front  and  those  who  have  served  it. 
no  less  loyally  in  their  work  at  honu-.  The  nuinition  \vork  of  which  I 
spoke  la.st  time  has  been  eontinueil  without  cessation.  The  men  have 
grown  veiy  expert  at  it.  an<l  have  tunu'd  out  the  most  excellent  work. 
After  making  a  fair  charge  for  capital  and  other  expenses  we  have  been 
al)l»togive  them  the  whole  of  the  remaining  profits— a  quite  subslanial 
addition  to  (h.-irincome.  Against  these  various  items  of  increase  we  eaji 
set  one  reduction.  We  were  enableil  to  obtain  a  re-valuation  of  our 
))reniises,  resulting  in  a  reduction  of  our  payments  for  rates  of  £1.398. 
( )n  tli(^  other  hand,  as  1  told  you  last  year,  the  Central  Company  has  paid 
no  diviilenil.  so  that  our  receipts  from  investnrents  have  fallen  off  by. 
£1.71 1.  'The  upshot  of  all  Ibis  is  as  follows  :  Our  revenue  has  increased 
by  £12,228.  our  costs  by  £6.510.  showing  a  net  balance  of  £5,718  to  (lui 
good.  From  this  has  to  be  dedncled  (lie  diminished  return  from  invest. 
inents,  hmving  us  with  a  llnal  balance  of  £4.007  more  net  profit  than  last 
year.  We  are  thus  iMiabled  lopay  the  same  dividend,  with  this  important 
differenee  thai  (his  tinu'  it  is  all  paid  out  of  iimlils,  while  last  year  wo 
had  (o  lake  for  (hi'  purpose  £1,50(1  from  our  eonlingeuey  funil.  The 
inorease  in  oulpul  in  191(1  was  very  hugely  due  (o  (HHineelions  made  in 
1915.  and  we  eannol  look  for  a  repe(  it  ion  of  (his  unlil  building  operalions 
can  onee  more  lie  resunn-d.  On  the  oilier  hand,  the  iiiereiisr  which  was 
shown  at  the  end  of  I9l(l  has  eonlinued  into  1917,  and  has  alreaily 
reHiijIed  in  an  aildition  to  the  output  of  45(),IHI0  imits,  as  compared  with 
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tile  convsixmding  jiciicHl  of  last  year.  This  is  largely  cliir  In  the  ra])i(lly- 
Liiowint;  ilemand  for  current  for  heating  purposes,  and  here,  of  course- 
w(>  have  been  helped  by  the  recent  cold  siiell.  I  am  glad,  however,  to 
add  that  there  is  a  good  increase  in  demand  for  lighting  as  well.  With 
ivgard  to  the  future,  there  is  little  that  T  can  ~,n  «illi  .i-i>'  .•..Mli.lrn.v  : 
all  depends  on  the  issue  of  the  great  and  final  rn,i^  ,,|  ihr  war  whi'  li  ».■ 
ari'  looking  for  in  the  next  few  mon  tin  .  Thcic  i>  ivcn  -i;n  of  a  ^rowtli 
in  cx^ienses,  in  cost  of  coal,  labour  and  materials.  Our  diminished  staff 
has  been  sore  put  to  it  to  meet  the  new  conditions,  and  any  additional 
strain  will  entail  a  disproportionate  expense.  A  large  portion  of  our 
increased  efficiency  is  due  to  the  installation  of  our  laiv.-  tin  Ihi-jiih  ratm 
at  Grove-road  ;  it  is  estimated  that  this  has  saved  ii~  im  i  I.  -  i  li m  i_.''.ouo 
tons  of  coal  during  the  vear.  We  had  on  order  a'lollicr  similar  unit, 
from  «liieli  ur  mi-jlit  li:nr  Inmr.l.  l.rf.nv  the  end  of  the  year,  to  realise, 
anothcT'  lai'jr  -.i\  iiij  :  Imi  n.i i  n  1:1 .1  i  |i,rils  must  come  first,  and  the 
(iiiveniinint  ha<  ivipuMt  ioin  .1  I  Iiin  niacli  me  for  other  and  more  immediate 
uses.  We  are,  however,  endeavouring  to  get  permission  for  another  to 
he  put  in  hand,  but  that  cannot  now  in  any  case  be  ready  for  our  next 
winter  load,  and  we  are  thus  unable  to  look  for  any  saving  under  this 
head  till  the  end  of  1918  at  the  earliest.  Indeed,  at  the  present  rate  of 
increase,  we  cannot  but  look  foi-ward  with  some  anxiety  to  the  prospect 
■f  maintaining  our  output  for  the  winter  of  1917-18.  We  can  only  say 
that  we,  like  the  nation  at  large,  have  faced  mmrecedented  difficulties 
m  a  way  which  shows  an  adautahility  to  the  conditions  of  the  great  war 
lieyond  all  our  hopes,  and  that  we  mean  to  contmue  to  do  so  till  the  end. 
l.et  me  conclude  with  a  word  of  reverent  tribute  to  those  of  our  staff 
who  have  laid  down  their  lives  for  their  coimtry.  In  all  86  have  joined 
the  Colours.  Of  these  10  have  been  killed  in  action  and  one  has  died. 
In  addition,  five  have  been  wounded  and  two  are  reported  as  wounded 
and  missing.  We  owe  them  all  a  debt  of  gratitude  ;  and  I  am  sure  you 
will  all  wish  to  convey  to  those  who  have  been  bereaved  by  death  an 
assurance  of  our  most  sincere  and  respectful  sympathy.  I  now  conclude 
hv  moving  the  adoption  of  the  report  and  accounts  for  1916. 

Mr.  MARLBOROUGH  R.  PRYOR  seconded,  and  the  motion  was 
carried  unanimously.  Mr.  Walter  Leaf,  the  retiring  director,  was  re-elected, 
and  Messrs,  Deloitte,  Plender,  Griffiths. &  Co.  were  re-elected  auditors, 
the  proceedings  terminatingwithavoteof  thanks  to  the  chairman. 


BRITISH  L.M.  ERICSSON  MFG.  CO.  (LTD.)-t-The  d'rectors  report  for 
the  year  191(j  states  that  the  profit  constitutes  a  record  and  the  prospects 
for  1917  are  excellent.  The  net  profit  after  charging  £13,963.  3s.  5d.  for 
depreciation,  £6,579.  18s.  7d.  for  income  tax  and  £2,.500  for  debenture 
interest,  amounts  to  £-17,145.  15s.  8d.,  to  which  has  to  be  added 
£6,615.  17s.  4d.  brought  forward,  making  an  available  balance  of 
£53,761,  13s.  The  directors  recommend  that  after  payment  of  the  jjre- 
ference  dividend  amounting  to  £5,999.  8s.,  the  balance  be  appropriated 
by  payings  percent,  (tax  free)  to  the  ordinary  shareholders  (£8,000,  16s.), 
placing  to  reserve  £9,000,  placing  to  a  reserve  account  for  extra  depre- 
ciation £5,000,  and  carrying  forward  the  balance  of  £25,761,  9s,  (subject 
to  munitions  levy  and  excess  profits  duty). 

CENTEAL  LONDON  RAILWAY  CO.— Lord  Geo.  Hamilton  stated  at  the 
meeting  on  Friday  that  they  were  apnropriating  for  depreciation  and 
reserve  £20,000,  against  £10,000  in  1915,  and  were  able  to  increase  the 
dividend  on  the  undivided  ordinary  stock  by  i  per  cent.,  making  3i  ]a'r 
cent,  for  the  year.  The  deferred  stock  received  an  additional  1  per  cent., 
making  3  par  cent,  for  the  year,  and  leaving  £12.079  to  be  carried  for- 
ward, against  £15,686. 

CITY  OF  LONDON  ELECTRIC  LIGHTING  CO.  (LTD.)— The  directors 
have  decided,  subject  to  completion  of  audit,  to  provide  in  full  for  allow- 
ances  to  employes  on  .service  and  war  bonuses  to  staff  and  employes,  to 
place  £40,000  to  reserve  and  to  recommend  payment  of  the  following 
-  dividends  :  On  the  preference  shares,  12s.  per  share  (being  at  full  rate  of 
6  per  cent,  per  annum),  and  on  the  ordinary  shares  16s.  per  share  (being  at 
rate  of  8  per  cent,  per  annum).  On  account  of  these  dividends  6s.  per 
pr.eferenee  share  and  6s.  per  ordinary  share  was  paid  in  Sepleniher  last, 
and  the  balance  remains  to  be  paid.  After  payment  of  the  dividends 
(less  tax)  and  providing  for  other  appropriations,  there  will  remain  about 
£17.000  t(,  hr  carried  forward. 

LIVERPOOL  OVERHEAD  RAILWAY  CO.— At  the  meeting  o-i  Tuesday 
the  directors  rejiortcd  that  the  gro-s  revenue  receipts  were  £107,8.50.  Is. 
and  the  working  cxnenses  (including  approjiriation  to  reserve  funds) 
£77,793,  V6s.  lid.  The  total  number  of  passengers  carried  durirg  the 
year  were  16.674.643.  against  15.082,502  in  1915.  The  railway  con- 
t  inued  to  be  worked  during  the  year  tmdcr  the  agreement  concluded  with 
the  Government  on  the  outbreak  of  the  war.  After  ])aying  interest  on 
debenture  stock  (£6,7.55.  4s.)  and  adding  balance  brought  fonvard 
( £6.873.  Os.  lOd.),  &c.,  the  amount  available  was  £30.9,«2.  Os.'7d.  Tntorim. 
dividends  on  the  5  per  cent,  preference  shares  £3.965.  10s.)  and  on  the 
ordinaiy  shares  at  2J  per  cent.  £6.2.50)  absorbed  £10,215.  10s.,  and  final 
dividends  or  the  half-year  ended  Dec.  31,  at  the  rates  of  5  jier  cent,  per 
annum  on  the  preference  shares  and  4  i)er  cent,  per  annum  (ntaking 
'■'•l  per  cent,  for  the  ^•ear)  on  the  ordinarv  shares  were  declared,  and  a 
liahuKM-  of  t;il,.S0l.(ls.'7<l.  wascanied  f..rwarcl. 

LONDON,  BRIGHTON  &  SOUTH  COAST  RAILWAY  CO.--]'he  Karl  of 
Hessborough,  K.I'.,  who  presided  at  the  recent  meeting,  stated  that 
passenger  traffiereceii;  tsshowedanincrea.se  of  over  £177.tK)0  and  l,.'i91,(IO(t 
liersonsover  1915.  A  largo  part  of  tliose  in  creases  was  due  to  the  electrical 
services,  and  it  was  to  be  hoped  that  the  traffic  restrictions  necessitnteil 
by  Government  re(|uircmoiits  were  only  a  teni])oraiy  check  to  th-ir 
steady  progress  in  regaining  the  traffic  they  were  losing  to  other  modes 
of  locomotion  at  the  time  lho.«c  services  were  inaugurated.  They  ino- 
poscd  the  same  dividend  as  in  1915,  carrj'ing  forward  £7,270  Ic-s.     Tl  i 


capital  expcDililure  during  the  year  had  bec'i  quite  incorsiderablc. 
mainly  on  electrification  extensions  and  the  provision  of  additional 
rolling  stock.  The  contractors  for  (ho  electrification  work  were  i)ro- 
ceeding  as  well  as  coiUd  be  expected,  having  regard  to  the  difficulty  in 
oi.iaiiMnii  materials  and  labour.  Certain  widenings  required  for  the- 
I  \i.  ii-ioiis  were  in  hand,  and  they  proposed  to  froceed  with  them  as 
ii|. icily  as  ])Ossil)le.  so  that  no  time  might  be  lost  when  opportunity 
occurred  in  making  greater  use  of  electrical  working, 

LONDON  ELECTRIC  RAILWAY  CO.— Lord  Farrer,  who  presided  at  the 
iiici-t  in'.'  last  week,  said  that  the  extcn.sion  of  the  train  service  to  Watford 
ill  ro'iiin'tion  with  the  London  &  North-Westem  Railway  had  been 
ilijay,  il  owing  to  the  difficulty  of  obtaining  the  necessary  joint  rolling 
stuck.  Ijut  arrangements  had  now  been  made  for  their  company  tem- 
porarily to  supply  rolling  stock  on  reasonable  terms,  and  it  was  antici- 
pated that  the  through  service  could  be  commenced  by  about  the  begui- 
ning  of  April.  The  result  of  the  Quee:i's  Park  extension  ard  the  through 
running  to  Willesden  had,  even  in  the  present  abnormal  tim.es,  been 
excellent,  and  the  directors  anticipated  further  improvement  from  the 
extension  to  Watford.  In  repl.y  to  sugge.stions  to  raise  fares,  he  said 
new  factors  had  now  entered  into  the  problem,  one  of  which  was  the 
falling  i)urchasing  power  of  money,  and  if  th-^  price  of  all  the  commodities 
the  comiianv  had  to  bui-  continued  to  rise  they  felt  that  a  readjustment 
of  fares  uoiil. I  be  justifiable. 

LONDON  ELECTRIC  WIRE  CO.  &  SMITHS  (LTD.)— The  directors  recom- 
mend a  final  dividend  of  7o-  per  cent,  and  a  bonus  of  2s.  6d.  per  share 
(together  lOs.  per  share),  tax  free,  on  the  ordinary  .shares,  making  12i 
p;r  cent,  foi  the  past  year  (as  in  1915),  adding  £40  000  to  general  reserve. 
£1  000  to  re.serve  for  depreciation  of  investments,  and  £80,000  to  specip  1 
reserve  for  taxation  and  other  contingencies,  and  carrying  forwerd 
£26,874. 

LONDON  &  NORTHWESTERN  RAILWAY  CO.— Sir  Gilbert  Claughton, 
Bart.,  stated  at  the  miTtiii'i  o;,  Fn.la^-  last  that  they  had  exiiended  on 
ca.ntal  account  d\iriii';  tin-  vrai  £.'i2ll.l72,  of  which  €457.903  was  in  con- 
nection with  the  Euston  and  \^'atford  Electric  Railway.  The  extension 
of  the  Bakerloo  Tube  to  Queen's  Park  was  opened  in  February,  1915, 
and  arrangenient.s  were  afterwards  made,  pending  the  opening  of  the- 
through  route  to  Watford,  for  certain  of  the  Tube  trains  to  run  through 
front  Queen's  Park  to  \\'illesdcn,  where  connection  was  n>.ade  with  the 
main  line  and  local  London  &  North-Westcrii  trains.  After  much 
unavoidable  delav  in  the  carrjing  out  of  the  contracts  owing  to  the  war. 
the  new  electric  line  between "Willesden  and  Watford  had  been  complete 
for  some  time  past,  but  they  had  not  yet  been  able  to  obtain  delivery  of 
the  rolling  .stock:  Meanwhile,  the  line  had  been  used  by  steam  trains, 
and  it  had  been  of  immense  advantage  in  enabling  the  main  lines  to  be 
kept  free  for  the  ever-increasing  through  traffic.  Arrangcm.ents  had  been 
completed  for  a  through  service  of  ele'ctric  trains  to  be  run  from  Watford 
to  Queen's  Park,  and  thence  over  the  Tube  railway  to  Elephant  and. 
Castle  by  the  use  of  the  Tube  ('ompany's  stock,  audit  was  hoped  to  start 
the  service  almost  imm.  "Iial.lv.  The  electric  services  of  trains  between 
Kew  and  Richmoa.l  aid  llroa.l  street  commenced  to  run  on  Oct.  1  last, 
and  had  given  soim-  oioniisi  of  a  return  of  the  large  passenger  traffic 
which  that  railwav  formerly  enjoyed,  but  of  course  they  could  not  look 
foi%vard  to  the  coniplete  ful'filment  of  their  hopes  until  the  whole  scheme 
of  their  electrified  lines  was  complete,  and  that,  he  was  afraid,  they  could 
scarcefv  expect  \mtil  aft<>r  the  war. 

LONDON  a  SOUTH-WESTERN  RAILWAY  CO.— -\t  the  annual  meeting 
on  Fridav  the  chairman  (Mr.  Hugh  W.  Brumnioad)  lefcrred  to  the  agree- 
UK-nt  with  the  Government,  and  said  that  it  had  been  agreed  that  the- 
lailwav  companies  should  receive  interest  at  4  p^er  cent.,  per  annum  on 
the  cok  of  all  new  works  since  Jan.  1,  1913.  A  good  instance  of  the 
fairness  of  that  arrangement  was  the  electrification  of  their  suburban 
lines,  Thev  now  f oimd  themselves  in  a  position  to  say  what  would  be 
the  actual  exoenditure  in  connection  with  that  portion  of  the  electrifica- 
tion which  thev  had  carried  out.  Although  the  final  accoimts  had  not 
\  nt  been  settled  and  certain  work  remained  to  he  done,  the  actual  cost 
would  amount  to  approximately  £1,365,000  The  directors  thought 
that  £20.000  should  be  carried  out  of  revenue  to  the  electrification  of 
suburban  lines  revenue  suspense  account,  which  left  them  in  a  position 
to.  recommend  the  same  rarte  of  dividend  on  the  ordinary  stosk  as  last 
ypar— namely,  5.',  iier  cent,  on  the  undivided  ordinary  and  l\  per  cent. 
on  the  defei-red' converted  ordinary  stock.  Their  exncrience  of  the 
electrified  portion  of  their  suburban  lines  had  been  in  every  sense  satis- 
factory, 

METROPOLITAN  DISTRICT  RAILWAY  CO.— The  chairman  (Lord  Geo. 
Hamilton)  stated  at  the  meeting  last  week  that  the  dilficulty  of 
securing  labour  and  material  for  really  adequate  maintenance  of  the 
1  roiJcrtV  had  been  recognised  by  the  Government,  and  a  special  allow- 
auc  was  made  to  controlled  railways  to  cover  that  deferred  maintenance. 
It  was  doubtful  whetlier  the  amoimt,  so  far  as  this  com.nany  was  con- 
cerned, wa.s  sufiicient,  and  it  had,  therefore,  Veen  recon-nH-nded  that 
i;45,OI)tt  be  added  to  the  reserves  for  renewals  and  contingencies,  as 
against  £35,000  last  vear.  After  the  payment  of  3  ver  cent,  on  the 
secoid  preference  stock,  £20.688  was  carried  forward,  against  £13,952, 
While  thev  were  under  (iovcrament  control  any  raising  of  fares  ■vvas. 
without  the  consent  of  the  authorities,  out  of  their  power,  even  if  It 
seemed  desirable  from  the  revenue  point  of  view.  They  hail  always  been 
believers  in  the  lowest  reasonable  rate  of  fare,  not  only  because,  as  a 
I)ub1ic  transport  companv,  thev  must  always  carefully  consider  their 
relations  to  the  public,  but  also  because  they  realised  that  in  the  long 
run  thev  made  a  higher  net  earning  for  the  shareholders  by  eartyiiig 
iiianv  lasseivcrs  nt  a  low  fare  ralhrv  tli.i"  fewer  passengers  at  a  hich 
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Tate.  Low  fares  and  good  service  stimulated  traffic,  and  t]iat  had 
hitherto  been  their  aim.  The  present  position,  however,  could  i  ot 
continue  indefinitely,  and  some  readjustment  of  fares  might  be  necessary. 
NATIONAL  ELECTEIO  SUPPLY  CO.  (LTD.)— Mr.  J.  Booth,  who  presided 
at  the  recent  meeting,  said  the  company  had  exiicrienced  a  disap- 
pointment in  regard  to  the  new  turbine  plant,  which  had  been  delayed 
in  delivery,  and  which  had  seriously  handicapped  the  engineers,  who 
tid  to  deal  with  a  growing  output  under  very  trj-ing  conditions.  Not- 
withstanding the  serious  loss  sustained  owing  to  the  stringent  lighting 
restrictions  and  the  Daylight  Saving  Act,  the  total  output  had  increased 
bv  22'S  per  cent,  owing  to  the  increased  demand  for  power  and  the  total 
income  had  increased  by  £2,250.  The  capital  account  had  b^en  increased 
by  £7,000,  chir-fly  for  the  new  turbine  set.  The  coal  bill  increased  by 
£2,67.5  over  191.5  and  £3.943  over  1914.  That  was  owing  to  higher 
prices,  a  larger  output  and  that  for  nearly  ten  months  of  the  year  they 
had  been  working  under  unfavoiu-able  conditions.  The  sale  for  curr;'nt 
for  lighting  had  prcducetl  £1,310  less,  but  the  sale  for  power  had  grown, 
60  that  the  total  revenue  had  increased  by  £2,250. 

NEWCASTLE  &  DISTRICT  LIGHTING  CO.  (LTD.)— The  gross  profit 
for  191iiwas  £3'.l.3fi3.  ICv^.  lOd..  .a;ul  with  £27.822.  13s.  from  1915  tlu 
total  wa:'  £t>7. ISii.  9s.  lOd.  Intenst  on  debentures  and  loans  absorbed 
£18.548.  .5s.  3d.,  leaving  £48.638.  4s.  7d.  The  directors  recommend  pay- 
ment of  a  dividend  at  rate  of  2.i  per  cei>t.  (less  tax)  for  the  year  ended 
Dec.  31  (£5.764.  Is.  3d.),  the  tra->sfer  to  second  mortgage  debenture 
redemption  fund  of  £2,395  and  to  reserve  of  £10,000,  After  writinL' 
£500  oil  debenture  issue  expenses.  £29,979  3s.  4d.  is  carried  forward. 
Although  the  profit  earned  during  the  .vear  would  have  enabled  a  larger 
dividend  to  be  paid,  the  directors  consider,  in  view  of  the  continued  high 
price  of  coal  and  the  al)nom<-al  conditions  due  to  the  war,  it  is  wiser  to 
restrict  the  dividend  to  2',  per  cent.  The  capital  ex])enditurc  for 
tbuildin;;s,  i)lan  and  miins  during  the  year  was  £9,793.  7s.  7d. 

NORTH  LONDON  RAILWAY  CO. — Lord  Rathmore,  who  presided  over 
the  reci-it  meeting,  said  they  were  paying  the  same  dividend  as  ayparago 
<3i  per  cent,  for  whole  year),  and  they  were  carrj-ing  forward  £10,302 
(against  £S.137).  The  ordinan.-  traffic  had  been  interrupted  by  the  enor- 
mous amount  of  fJovemment  traffic.  The  canita,l  expenditure  during 
the  year  wa-  £2.3,254,  nearly  the  whole  of  which  had  been  expended  on 
the  electrification  of  the  railway.  The  total  amount  expended  for  that 
purpo'^o  amounted  to  £100.865.  \'erv  little  remained  to  be  spent  mider 
that  heading,  and  it  would  not  be  neccssarv  to  raise  any  further  capital 
for  tha"  nurpo.se.  The  idea  of  eli-ctrification  was  to  work  in  with  the 
larger  -chemo  for  the  electrification  of  the  London  &  North-Westcm 
Kai!wu\  -  suburban  lines,  and  tlu-y  could  only  begin  to  obtain  the  full 
l..-ii.ti'  '.f  the  electrification  of  their  own  railway  when  the  greater  schAne 
liail  1. .  n  completed.  When  that  was  done  he  thought  they  n'.ight  look 
forward  with  fair  confidence  to  a  return  in  some  measure  of  the  pros. 
perity  which  their  railway  formerly  enjoyed.  War  had  upset  their 
calculations  mo  far,  inasmuch  as  the  London  &  North-Westem  had  not 
been  able  vet-toeomplete  the  electrification  of  their  line  between  Willes. 
den  and  Chalk  Farm,  which  was  an  essential  link  in  the  scheme  for 
runnin;;  through  services  letween  \\'atford  and  Broad. street.  They  had 
<  ■iHitM-iH.d  to  run  an  electric  service  between  Broad  street.  Kew  and 
I'.H  tirii'  ill,  and  though  they  had  been  able  to  obtain  only  a  portion  of 
fhi-  r.lliir;  stock  they  would  ultimately  require,  the  results  had  so  far 
been  ctirouraiiing.  The  falling  off  in  pa.ssenger  traffic  had  been  arrested. 
and  until  the  roisinK  of  fan's  and  rcKf riction  of  services  after  Dec.  31  last 
there  had  been  increases  week  by  week.  Since  then,  not  unnaturally. 
them  hail  Iw-en  a  small  decrr'ase  in  )ia«sengor  receipts,  but  the  new  trains 
UetKTally  seemed  logivcsntisfnetion. 

HOTTIHG  HILL  ELECTRIC  UGHTINa  CO.  (LTD.)- The  directors'  report 
for  the  year  ended  l>cc.  31  -talis  that  the  expenditure  on  ca])ilal  account 
was  mcr.'awd  .hiring  the  past  year  by  £994.  15s..  making  a  total  of 
t2.M.672.  Ifci.  The  expenrliture  on  capital  account  exceeds  the  receipts 
by  tl.'..:)i;i.  |fl„  The  COM  .ff  the  joint  station  at  Wood-lane  to  date  lias 
.iMi'.urj'.  i|  to  £225,022.  3s.  7rl..  anil  joint  debenture  slock,  amounting  tci 
>■-''■  '"  '■'•  'Ti  issued.  The  number  of  consumers  is  now  4.-t(M).  and. 
■1  of  20.  they  are  Hupplied  at  2(K)  volts.  The  ei|uivalenl 
■'  lamps  is  connected,  compared  with  238,981  in  1915 
■' •  •-•■■■  i..  I'.lM.  The  year's  revenue  from  the  Hule  of  current  was 
Vti.  I  s  ,.  ,i„  inimase  of  £767  over  191.5.  The  reduced  i)rofit  is  due  to  tjic 
1.1'  -  >  .   >..  Iho  cost  III  (ui  I  and  labour,  t..  the  liigh.'r  asHcssment  for  ratcK 

•'     '  '  '  ' the  iiicomi'  lax  of  £1,871.      Kensington  ('ouncil  has 

"I'any  s  proposal  to  increase  the  charge  of  ciirreut  to 

|ier  iiiiil.  to  (lompenHnle  thii  company  in  Himie  n-easur.' 

\  'be  iMird.'n  ..f  Ihese  lul.lilioiial  .•list's.     Thi»  inorcaseil 

"  *"'  "xlv  broiighl  Into  force  .luring  the  last  three 

"  'I-,      From  the  available  profit  of  £23,729.  1  Ih.  lid.  the 

'  '■   ■'■■'■'■'■■•      llepre.ii.il ion.  riMcwal  and  reserve  fiuiil 

"  ''.I.OMl).     Kensington    anil   Notling    Mill 

Mire  int.  rest  (£l,HWi     7h.    |(),|.),   interest 

■   ' "'  ''!•».   17s.  S.I.).  ino.mie  tax 

..tni-r.lii].   scheme    (£250). 
■  •  of  6  piT  cut.  I  r..fer..nc.' 

'"I'l.  wliieh  absorb.'il  £6.696. 

'■  ii.l  on  llie  iir.liiinr>'  slmri's.     The 
■It  of  ft  .liviilend  of  3h.  per  share 


eqiiivali_-nt  to  the  bonus  received  by  them  for  the  past  two  years  Jlr, 
Alfred  Hoare  has  been  elected  a  director  in  succession  to  the  late  Sir 
Richard  B.  JIartin,  Bart. 

TELEGRAPH  CONSTRUCTION  &  MAINTENANCE  CO.  (LTD.)— The 
accoimts  for  1916  show  a  net  profit  of  £111.915.  5s.  3d.  after  charging  the 
interest  on  the  debentures.  With  £110,474.  5s.  lid.  from  last  year  the 
total  is  £222,389.  Us.  2d.  From,  this  amount  is  deducted  the  interim 
dividend  of  5  per  cent,  (paid  in  July  last)  amounting  to  £22,410.  leaving 
£199.979  1  Is.  2d.  The  directors  propose  to  distribute  a  further  dividend 
of  10  per  cent.,  together  with  a  bonus  of  12s.  per  share  (tax  free),  absorb- 
ing £67,230,  and  to  supplement  the  reserved  fmid  by  £20,000  (making 
it  £135,000),  leaving  £112,749.  lis.  2d.  to  be  carried  forward.  The  general 
business  of  the  company  during  the  past  year  has  been  satisfactoiy.  The 
works  and  steam.ships  have  been  maintained  in  their  usual  state  of 
efficiercy.  In  order  to  provide  agaijist  the  continued  depreciation  in 
securities  in  1916,  £50  000  has  been  appropriated  from  the  reserved  fund. 
In  May,  1916,  the  company's  works  were  declared  by  the  Ministry  of 
Munitions  to  be  controlled" establishments.  The  Right  Hon,  the  Earl 
of  Selborns,  K.G.,  was  reajipointcd  a  director  of  the  com.pany  on  July  13 
last. 

YORKSHIRE;eLECTRIC  POWER  CO.— The  chairman  (Mr.  A.  G.  Lupton) 
presided  at  the  meeting  last  week,  and  in  moving  the'  adoption  of  the 
report  and  accomits,  said  that  the  underlying  prirciple  on  which  the 
company's  business  was  founded  was  the  economy  of  fuel  which  could  K' 
secured  by  the  production  of  electricity  on  a  large  scale.  The  demands 
upon  the  company  were  increasing  ra])idly  in  ever}'  part  of  its  area,  and 
especially  in  the  southern  portion  where  great  developments  in  the  iron 
and  coal  industries  were  in  view,  in  which  the  com^pany  must  be  prej  ared 
to  take  its  full  nart.  To  provide  for  that  the, directors  had  been  coni- 
pelled  to  order  further  generating  plant,  for  which  provision  was  being 
made  in  the  waste  heat  station  at  Barugh  and  in  the  buildings  now  in 
course  of  erection  at  ThomhiU.  The  development  of  the  company  in 
the  past  had  resulted  in  many  undertakings  taking  a  bulk  supply  insteatl 
of  building  separate  generating  stations  for  themselves,  and  it  was  grati- 
fying to  find  that  there  was  a  generalawakening  to  the  principles  on  -whieli 
the  !)ower  companies  were  established  by  Parliament.  The  Incoqiorated 
Association  of  Electric  Power  Com.panies  bad  taken  an  actix^e  part  in  tin- 
movement  which  was  going  on  with  respect  to  the  suggested  linking  up  of 
electric  power  stations  with  a  view  to  effecting  greater  econom-ies  in  fuel 
and  capital  and  a  general  development  in  the  use  of  electricity  from 
public  sources.  They  would  be  interested  to  know  that  last  year  Brad- 
ford Coqjoration  and  the  company  entered  into  a  reciprocal  agreement  to 
supply  electricity.  The  continuance  of  the  war  had  caused  many  anxie- 
ties in  consequence  of  the  shortage  of  labour  and  the  cost  and  slow  deli- 
very of  supplies,  but  considering  those  adverse  circumstances  the  results 
of  the  year  had  been  very  satisfactoiy. 

Mr.  A.  H.  Meysey-Thompson,  who  seconded  the  resolution,  said  that 
at  last  the  company  had  arrived  at  the  turning  of  a  long  lane,  and  they 
could  now  feel  that  they  had  done  their  share  in  clearing  the  West 
Riilins;  of  the  pal!  of  smoke  which  had  so  long  hung  ox'erhead.  The  com- 
])any  had  largely  increased  both  its  power  of  production  and  the  capacity 
of  the  mairs.  He  hoped  that  the  reciprocal  agreement  with  Bradford 
Corporation  was  an  indication  of  a  happier  sjjirit.in  the  relationshi]. 
between  the  company  and  the  municipalities  in  its  area. 
The  report  and  balaiice-sLeet  were  approved. 
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MEMORANDA  (Feb.  27).— Consols, 52^.  Consols  Pay  D^Vy,  April  2, 
Stocks  and  Shares  Ticket  Day,  March  13.    Pay  Day,  March  14.     Price  of 

Silver,  37  !d.  

CITY  OF  CARLISLE  ELECTRIC  TRAMWAYS  CO.  (LTD.)— The  accoimts 
for  1916  show  (after  (iroviding  for  debenture  interest  and  £2.000  for 
Tedem]ilion  iif  ^.icincl  debentures)  a  balance  of  £775  to  bo  carried  forward. 

COUNTY  OF  LONDON  ELECTRIC  SUPPLY  CO.  (LTD.).— A  final  dividend 
has  been  ileelared  on  the  ordinary  shares  at  the  rale  of  9  per  cent,  pel- 
annum  (less  lax)  for  the  halfvi'ar  ended  Dec.  31,  making  7  per  cent, 
for  the  year  1916.  A  sinn  of  £4,5.000  (against  £40,000)  is  placed  to  reserve 
for  deii'rceiati.Mi,  anil  tlH.dllll  eiurii'd  forward,  aL-ainst  £14.000.  I''or  the 
pr.'eiMliiig  y.^ar  the  .Ini.l.-.Hl  u;.-  Ihr.-iinir 

KENSINGTON  &  ENIGHTSBRIDGE  ELECTRIC  UGHTING  CO.  (LTD.)— 
The  ilircclors  lecomin.'n.l  a  iliviileiid  of  3,1  per  cent,  on  the  ordinary 
shares  for  the  half-year  ended  Dec.  31,  I91(),  making,  with  the  interim 
dividen.l  paid  in  August  last,  6  i>er  e.nt    for  tli.-  year. 

MANSFIELD  ft  DISTRICT  TRAMWAYS  CO,  (LTD.)— A  final  dividetid  at 
rat.'  of  s  pel-  ci'iit,  pel'  aiiiMiii!  liMs  li.i-n  ilivliii'i'd  on  the  onlinary  shares, 
innkinv  7  \i'-v  .  iiit,  fm  tin'  pnsl  \.ai,  .\  ,-,iiiii  of  £4,462  has  been  placed 
1.)  rcMlA.'  ;ni.l   1-|.,S!m;  rarTUwl  fo'iHjn-.l, 

TRAMWAYS,  LIGHT  jc  POWER  CO.  (LTD.)-llii'  profit  forthe  past  year 
was  £3:).  1211.  mimUiiii;,  will.  £3, .'US  binugbl  furwai.l,  ,£36,768.  against 
£32,213  in  191,5.  Tli.-  ilivi.liii.l  on  tin-  6  p.r  i-enl.  preference  slmres  for 
Ihey.'ur  was  pii.l.and  £5,000  pliieeil  t.i  ri-s.-rve,  aii<l  £1,072  forward, 

UNITED  ALKALI  CO.  (LTD,)  \  final  divi.bnil  of  2.S,  per  share  is  re- 
e.inii.ii'iid.'.l  .in  Ih"  ordinary  Bhaies,  niiikliig  3s.  per  share  (15  per  cent.)  for 
the  pii.l  year. 

W.  T.  HENLEY'S  TBLBORAPH  WORKS  CO.  (LTD.)— Wnrrn tils  for  tho 
dividend  on  Ihe  jireference  shares  were  |H.st(  il  on  the  28lh  uU. 
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NOT  S  S. 


The  London  Electricity  Supply  Companies. 

Judging  by  the  annual  reports  which  are  coming  to  hand 
of  the  various  London  electricity  supply  companies,  it  appears 
that  these  undertakings,  generally  speaking,  are  maintaining 
their  po.sitions  satisfactorily  Tinder  very  adverse  conditions. 
The  importance  of  the  electric  heating  load  is  now  being 
realised  more  fully  than  was  the  case  two  or  three  years  ago. 
It  is  now  being  demonstrated  that  a  tariff  of  Id.  per  unit  not 
only  attracts  the  consumer  who  wishes  lo  use  electrical  energy 
for  occasional  heating,  but  is  also  remunerative  to  the  supplier. 
For  example,  the  chairman  of  the  Westminster  Electric  Supply 
('orpn.  in  addressing  the  shareholders,  remarked  that  a  few 
years  ago  they  could  hardly  liave  supposed  that  such  a  com- 
'  pany,  whose  area  was  mainly  in  the  residential  and  shopping 
districts  of  London,  would  sell  as  many  units  for  power  as  for 
lighting.  This  company  was  the  pioneer  of  power  and  heating 
at  Id.  per  unit  in  the  West  End  of  London,  and  tie  result  has 
certainly  justified  its  policy.  We  do  not  mean  to  suggest  that 
Id.  per  unit  is  as  low  as  it  should  be  from  the  point  of  view  of 
attracting  consumers  to  use  electric  heating  to  any  large  ex- 
tent, but  it  is  at  least  satisfactory  as  a  start.  On  the  other 
hand,  there  have  been  many  difficulties  in  tMt  way  of  sub- 
stantial progress.  The  effect  of  the  Summer  Time  Act  has 
undoubtedly  been  felt  to  a  considerable  extent,  though  to  what 
extent  cannot  be  in  all  cases  determined.  The  nio.st  serious 
handicap,  however,  has  been  the  risijg  cost  of  coal.  In  this 
<iirection  the  London  Electric  Supply  Corpn.  have  been  par- 
ticularly unfortunate.  Under  peace  conditions  they  are  ex- 
ceedii  j^ly  well  situated  on  the  banks  of  the  river,  but  under  war 
conditions  the  cheap  sea-borne  coal  has  not  been  available,  and 
it  has  been  neces.sary  to  fall  l)ack  upon  rail-borne  coal,  wliiih 
has  been  delivered  on  the  other  side  of  the  river,  and  on  wiiich, 
consequently,  there  has  been  the  further  cost  of  lighterage  and 
handling.  The  net  result  is  that  coal  has  cost  over  lOs.  per 
ton  more  than  in  the  previous  year,  which  is  a  most  serious 
cost  to  face ;  and,  further,  the  coal  has  been  of  an  inferior  quality. 


In  his  chairman's  address  to  the  shareholders  of  the  London 
Electric  Supply  Corpn.  Mr'.  E.  H.  Benson  called  attention  to 
the  tendency  of  the  Government  of  this  country  to  tax  the 
thrifty  producer  and  favour  the  extravagant  consumer.  He 
mentioned  two  possible  remedies.  One  is  the  amalgamation 
of  companies,  and  the  other  is  to  profit  by  the  example  of  our 
American  cousins  in  abolishing  fixed  rates  and  taxes  as  a  charge, 
and  substituting  a  share  of  the  profits  to  the  municipal  autho- 
rity. He  statefl  that  the  American  municipalities  obtained  a 
larger  sum  from  their  share  of  the  profits  than  our  munici- 
palities obtained  from  their  rates.  It  appears  to  us  that  these 
are  not  really  alternatives.-  There  should  in  any  case  be 
association,  and  the  sooner  some  such  association  is  brought 
about  the  better  ;  but  whether  sharing  of  profits  is  a  desirable 
basis  is  questionable.  The  great  advantage  of  such  a  scheme 
is,  of  course,  that  if  there  is  no  profit  there  is  no  share,  but 
where  there  are  reasonable  profits  the  advantage  is  not  .so 
obvious.  What  is  most  important,  however,  is,  as  Mr.  Benson 
points  out,  that  the  Government  and  municipal  bodies  should 
not  simply  check  the  development  of  private  enterprise  with 
the  object  of  buying  up  such  enterprises  cheaply  14  years 
hence.  Perhaps  it  is  not  too  much  to  hope  that  in  these  days, 
when  there  is  so  much  in  the  melting  pot,  the  views  of  public 
bodies  on  such  subjects  may  undergo  a  change  along  more 
reasonable  lines.  Mr.  Benson  is  quite  correct  in  saying  that 
money  losers  and  concerns  which  are  unprosperous  are  a  posi- 
tive economic  danger  to  the  community.  We  have  seen  too 
much  of  this  class  of  success  in  the  electrical  industry,  and  it  is 
time  Government  realised  that  prosperity  of  private  enterprise 
means  prosperity  of  the  country  a_;  a  wi-ioL'  and  not  necessarily 
robbery  of  the  public. 


The  Failures  at  Birmingham. 

From  time  to  time  we  have  noted  serious  failures  in  the 
electricity  supply  at  Birmingham,  due  to  the  large  demands 
for  power  that  have  been  made  upon  the  undertaking  of  that 
city.  A  report  has  now  been  is.sued  on  the  subject  by  Coun- 
cillors Appleby  and  Beale,  along  with  a  report  by  member.< 
of  the  Electricity  Supply  Committee  who  were  members  of  that 
Committee  in  1911,  in  reply,  to  Messrs.  Appleby  and  Beale's 
report ;  there  is  also  a  report  by  the  city  electrical  engineer, 
Mr.  E.  A.  Chattock.  From  these  reports  it  becomes  evident 
that  if  the  scheme  for  a  new  station,  for  which  a  site  was  selected 
in  1910,  had  been  pushed  forward,  all  would  have  been  well. 
Of  cour.se,  the  (  ommittee  could  not  foresee  the  calamity  of 
war,  which  came  as  a  surprise  to  everyone  in  1914,  but  the  fact 
remains  that  there  was  a  good  deal  of  dilatoriness  after  October. 
1911,  when  the  Council  were  recommended  to  purchase  the 
Nechell.-i  site  and  raise  £500,000  for  the  .station,  which  was  to  be 
ready  for  the  winter  of  1915-16.  Had  this  scheme  been  pressed 
forward  to  a  nornud  extent  the  work  would  have  been  far  more 
advanced  in  August,  1914,  than  was  the  ca.se.  Four  years 
were  allowed  for  erecting  the  new  station,  but  actually  in  July, 
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1914,  14  months  before  the  date  when  the  station,  according 
to  the  original  programme,  had  to  be  opened,  nothing  had  been 
done  beyond  driving  a  few  experimental  piles  and  the  pro- 
vision of  some  railway  sidings.  Since  December,  1912,  there 
seems  to  have  been  a  series  of  differences  of  opinion  am^  ng  the- 
C'ommittee  as  to  accepting  the  engineer's  proposals.  The 
engineer  did  not  receive  the  support  of  the  whole  I  ommittee, 
and  consequently  no  prompt  action  was  taken  no.withs.aiiding 
the  Jact  iha:  Mr.  Cha.jHlc  had  .- 1  ited  in  1910  that  new  plant 
would  be  required  before  the  n.nv  statitn  could  be  finished. 
It  should  be  realised  that  the  committee  of  a  large  undertaking, 
like  that  of  Birmingham,  incur  heavy  responsibility  when  they 
fail  to  take  the  advice  of  their  engineer  and  fail  to  provide 
well  in  advance  for  the  normal  growth  of  demand  which 
must  inevitably  arise.  In  the  present  instance  the  war  has,  of 
course,  aggravated  the  difficulty  very  greatly,  but  even  if  no 
war  had  arisen  it  appears  that  tlie  I  ommittee  would  scarcely 
have  been  in  a  position  to  meet  the  normal  demand  with  a 
proper  margin  of  safety  in  plant. 


Linking-up  in  Lancashire  and  Cheshire. — On  the  2nd  iust. 
an  important  meeting  was  held  at  ilanchester,  at  which  I\Ir. 
G.  H.  Roberts,  M.P.,  Parliamentary  Secretary  to  the  Board  of 
Trade,  pre.sided,  when  125  delegates  representing  42  under- 
takings were  ])resent.  Mr.  Roberts  outlined  the  proposals 
made  by  the  Board  of  Trade.  It  appears  that  the  next  step 
rests  with  the  Interconnection  Committee,  by  whom  details  are 
to  be  worked  out,  and  then  submitted  to  the  Board  ol  Trade. 

Effect  of  Eleclricily  en  Crops.-  Important  experiments  on 
tin-  a]  j)liiatinn  ol  elcttiicity  to  agriculture  are  being  made, 
tinder  (iovernmeut  grant,  at  Huntington,  in  Herelord.  As  is 
well  known,  high-tensicn  discharge  accelerates  the  growth  of 
plants,  and  may  lead  to  a  con.sideral)le  increase  in  the  yield  of 
crops  (rem  a  given  area.  Associated  with  these  experiments 
are  Prof.  T.  H.  Blackman,  Mr.  W.  Duddell,  and  Mr.  I. 
.lorgen.^en,  a  Dani.--li  expert.  Mr.  W.  J.  Kerr,  city  electrical 
••rigimer  ol  Herelord.  is  also  concerned  with  the  movement. 

Stale  .Control  of  Mines.-  The  Advisory  Board  to  assist  the 
Controller  ol  Loal  Mines  has  been  constituted  as  follows  — 

For  f'oal/iwfre. — Mcfsrs.  Adam  Nimmo,  A.  Ptaic,  C.  L.  Khodos, 
Bramwtll.  and  SirThoma*  Ratcliffc-EUis. 

/■(o-  Mir.fri.—Metniv.  R.  Smillic,  W.  Straker,  H.  Smith.  S.  AValf^)i. 
M.r..  Bjid  \imon  Hart-'hom. 

Th'-  C<mtrol|ir  will  confc-r  with  the  Board  on  general  questions  of  policy 
affrcting  Ih'-  ii'diiclrj'.  For  the  f>n>ent  th<-  c.x'stiiig  general  and  local 
oommill'i-ii  will  Ix-  eontinmd.  but  tlif  more  din  ct  control  of  the  industrj' 
will  frotiably  iiijl  for  clinut,'!  -  in  tin  exiting  organisation. 

The  8.  P.  Thompson  Memorial.    In  addition  to  the  pro- 
po.tal,  to  whicii  etlect  ia  now  being  given,  to  secure  the  library 
of  the  laU-  Prof.  S.  P.  Thompson  lor  the  In.stitution  of  Elec- 
trical Kn>{ineerM,  u  scheme  haa  been  set  (m  foot  by  the.  Finsbury 
Technical  College  Old  Students'  Association.     It  is  hoped  to 
<olli'ct  11  mini  ol  not  less  than  i.2',(),  ])art  of  which  will  be  handed 
,.,  .  ,  ...  ii  ,.  ('((iiiniittee  wliieh  ha.s  purchased  tin;  library  above 
and  the  reinaimler  will  hi-  utilised  ior  .setting  up  a 
>  till-  <ity  and  (Iiiild.s  Tecliiii<;Hl  College,  Finsbury, 
•  .1  V.  ;,ii  ,,  Iri.l.  TlMinipM<iii  was  lor  so  many  years  the  Principal. 
Automatic  Train  Control.    In  the  rejjorts  of  (;ol.  Pringle 
I'niitl  on  the  railway  collisions  near  Kirtle- 
■  doni.iM  Uuilway)  and  at  Wigan  (L.  &  N.W. 
'  ""•■<!  in  Jiecciiiber  la.st,  the  atioption  of  a 
ntri.l  ol  trains  by  which  the  brakes  arc 
driver  jia.n.fes  u  nignal  at  danger  is 
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engines  over  other  companies'  lines  any  automatic  syst«-m,  to  be  reaUy 
effective,  must  be  universal  throughout  the  countn'.  f  oi  it  is  possible  that 
there  may  be  more  such  inter-running  in  the  future." 

Summer  Time. — The  Home  Office  Committee,  which  has 
been  considering  the  results  of  the  Summer  Time  Act,  1916, 
has  issued  its  report. 

The  Committee  reports  that  the  vast  preponderance  of  opinion  is 
enthusiastically  in  favour  of  summer  time  and  of  its  renewal — not  only  as 
a  war  measure  but  as  a  permanent  institution.  It  is,  therciore,  recom- 
mended that  summer  time  should  be  renewed  in  1917  and  in  subsequent 
years  ;  that  its  operation  should  be  from  the  second  Simday  in  April  to 
the  third  Sunday  in  September  ;  that  the  change  from  normal  to  summer 
time  should  be  made  on  the  night  of  Saturday-Sunday,  and  the  reversion 
0  normal  time  from  Sundav-Monday  ;  and  that  the  variation  from 
normal  time  should  be  one  hour. 

It  is  stated  that  the  difficulties  exjicrienced  were  much  less  serious  than 
critics  predicted,  and  the  Committee  did  not  hear  of  any  that  could  not  be 
overcome  with  goodwill  and  organisation.  After  recit'ng  some  of  its 
advantages,  the  Committee  states  that  widely  divei^ent  views  were 
received  as  to  the  percentage  of  reduction  in  the  consumption  of  elec- 
tricity and  gas  for  lighting. 

Training  of  Disabled  Men  as  Sub-station  Attendants.— 

The  (Jueen  visited  on  the  21st  ult.  the  classes  in  progress  at  the 
Northampton  Polytechnic  Institute,  Clerkenwell,  E.G.,  for 
giving  a  preliminary  training  to  disabled  saOors  and  soldiers  as 
electricit}-  sub-station  attendants.  Her  ]\Iajcsty  was  received 
by  Mr.  L.  B.  Sebastian  and  Dr.  R.  M.  Walmsley,  respectively 
chairman  and  principal  of  the  Institute,  with  whom,  among 
others,  were  Mr.  C.  H.  Wordingham  (vice-president  I.E.E.) 
and  Mr.  P.  F.  Rowell  (.secretary  I.E.E. ),  representing  the 
Institution  of  Electrical  Engineers  (in  the  unavoidable  absence 
of  the  president,  Mr.  C.  P.  Sparks),  Mr.  F.  M.  Denton  and  Mr. 
S.  D.  Chalmers  (heads  of  the  electrical  engineering  and  optical 
departments),  and  Mr.  6.  R.  Buckley  and  Miss  Collin  (honorary 
secretaries  of  the  Disabled  Soldiers'  Aid  Committee).  During 
the  course  of  a  prolonged  insjiection  of  the  men,  while  under, 
actual  instruction  in  the  power  house  of  the  Institute,  Her 
Majesty  showed  the  greatest  interest  in  the  work  that  vvas  being 
done  and  made  personal  inqiiiries  from  each  man  as  to  his 
disablement  and  the  progress  he  was  making  in  his  training. 
Her .  Majesty  also  inspected  the  optical  workshops  of  the 
Institute. 

Electricity  in  Mines. — Part  II.  of  the  Annual  Report  on 
Mines  and  Quarries  tor  1915,  whicli  was  recently  issued,  con- 
tains particulars  of  the  electric  motors  in  use  (above  and  below 
ground)  in  collieries  in  the  United  Kingdom  in  January,  1915. 
The  following  figures  represent  the  total  horse-power  of  motor* 
in  each  of  the  inspection  divisions  :- 


'1. 
eo  p  ('ill.  Prini/lc  fniind  (hut  a  ponla]  train  pncHcd 

"»  'i  'li  '  I  r  lii.l  (■  .itiir. ..  which  hlnngthened  hiH 
li'iuld  ini'ludr'  prnviHinn 
iiftl  and  I  p  cliulc'd  (he 

i|.<   ini  II  IjHliMinii'  toH 
iiiwlnih 

i     nlirill.ll' 

iMil,..  Col. 
1   li.i.ali.riliniild 

fi.niniillio. 
].ll"t    I  111-    dAtiK'T 

>l  oMi'  com|inn.v'ii 


Bivision. 

Surface. 

Under- 
ground. 

Total. 

■    \ 

H.P. 
33.15UJ 

88,874^ 
73.855JJ 
10,180  i^ 
10<,).('.8.')V'„ 
U.:i.'->,'i 

H.P. 

112.22.S.\;, 
99,0581 
61.446?  • 
25.494} 

124,  .'509 
45,235i 

H,P. 

145,37&|    » 
188.533^ 
135.302i'„ 
41.675 
234.254  i'„ 

Northern 

York  &•  North  Midland 

Lancashire,  North  Wales  &  Ireland... 
South  Wales    

59. 590  j 

TotalinlOir.  

330. 102  J 

408,628H 

804,731:i'o 

Tolttlinlllll                       

204092j"„ 

419,689;,i; 

713.782J 

The  number  of  electni  ally-driven  (dal-cutting  machines  in 
use  was  1,449,  an  increa.-^e  of  .'il  over  the  number  in  use  at  the 
end  of  1914.  The  report  states  there  were  12  fatal  accidents 
(lelinitely  due  to  electricity,  causing  12  deaths.  Of  the  12  acci- 
dents, four  took  place  on  the  surface  and  eight  below  ground. 
The  (iguri!  for  electric  sl^ock  accidents  below  ground,  which  had 
decreased  considerably,  now  .shows  an  increase  eight  against 
four  in  191  1  and  l.'J  in  1913.  An  examination  of  the  details  of 
these  accidents  shows  that  tlie  majority  of  them  were  due  to 
carelessni'ss  or  to  iion-oh.servancc  ol  I  he  statutory  regidations. 

OBITUARY. 


mlh  !<-ij  iiiucli  iiiU^t-riiiiiiiiiu 


.Iamks  I'"okkkst.— VN'e  regret  to  reccitl  the  death,  wliieli  occurred 
lit  SI.  l.eiinitrdH  on  tho  21iiul  ult.,  ot  Mr.  .liiines  Ju.rreM.  Hm.  Sec. 
anil  tor  nmnv  year*  the  Seiretiiry  of  the  Instiltition  of  t  ivil  KnginccrK. 

In  IS'iO  Mr!  VorroBt  tx'cnnic  Acting  Si'crilarv'  of  the  Institution  of 
Civil  EnglmiTN,  and  tlirrr  viar.s  liilir  Sicilian-,  "n  ofllcc  vhicli  lio  | 
oontinui  d  tn  hold  until  ill  In  iiMli  (Mniiprlliil  hjni  to  ritin'  in  1M)0.  wlun 


THE  ELECTRICIAN,  MARCH  9,  1917. 


681 


he  was  appointed  Honorary  Secn'tarv'.  Some  years  befiiro  liis  retire- 
ment a  pix?sentation  made  to  him  by  tl>e  Council  enabled  him  to  devote 
a  snm  of  money,  subscribed  by  the  members,  for  the  endomnent  of  an 
annual  lecture  on  some  subject  illustrating  the  intsrdependence  of 
abstract  science  and  engineering.  The  25th  of  these  "  .James  Forrest  " 
Lectures  will  be  delivered  in  a  few  weeks  by  Sir  Jolm  Wolfe-Barry. 
Mr.  Forrest,  who  was  92  years  ot  age,  was  connected  with  the  Institution 
for  75  years. 

SiK  B.  C.  Bkowne. — We  alto  regret  to  announce  the  death  tf 
■  Benjamin  C.  Browne,  the  well-known  Keweastle  engineer.  He 
-  twice  Mayor  of  Kewcastle  and  in  1887  he  was  knighted  by 
vjiu  en  Victoria.  He  was  chairman  of  Hawthorn,  Leslie  &  Co.,  Ltd., 
and  a  director  of  the  Newcastle  &  District  Electric  Lighting  Co.  At 
\;irious  times  he  gave  evidence  before  Royal  Ccmmissions  on  in- 
dustrial disputes,  &c.,  ard  he  was  a  member  of  the  Heme  Office 
('onimittee  on  the  working  of  the  Workm£n'.s  Compensation  Acts. 

Feancis  Naldek.^\^  e  regret  to  learn  of  the  death  of  Mr.  Francis 
Xalder,  which  occurred  at  Leckenham  on  the  28th  inst.  Ihe  de- 
rca.'ed  was  87  year.s  of  age  and  was  the  father  of  Mr.  F.  H.  IS  alder, 
of  Messrs.  Na!der  Eros.  &  lh.^mpson. 

Deaths  on  Active  Service. — The  following  deaths  in  action  or 
I-  wounds  or  sickness  whi  e  on  active  service  are  reported  : — 
!.  Put.  A.  S.  M.  Best.  R.E.,  31  years  of  age,  who  has  been  killed,  was  a 
-^c.  (London)  and  an  A.M. Inst. C.E.     Prior  to  the  war  he  was  assistant 

nicer  in  the  Federated  Malay  States  Public  Works  Department. 
-^  e.-L'eut.  F.  H.  Best,  S.  Wales  Borderers,  brother  of  the  above-men- 

d.  has  also  been  killed,  at  the  age  of  22.     He  was  educated  at  the 

■  and  Guilds  Engine?ring  College  and  passed  the  Intermediate  B.Sc. 
_'iueering)  examination  in  July.  1914. 

int.  C.  M.  C.  Barker.  Indian  Infantry,  aged  22,  who  has  teen  ki'Uad, 
v.i  the  elder  son  of  Mr.  R.  G.  Barker, 'C.LR.,  Director-in-Chief  of  the 
Iiido-Europeaa  Telegraph  Department. 


PERSONAL. 


Jlr.  J.  B.  Ball,  engineer-in-chief  of  the  Great  Central  Railway,  has 
been  appointed  chief  engineer  of  the  London,  Brighton,  and  South 
('oast  Railway,  in  place  of  Jlr.  C.  L.  Morgan,  who  has  been  elected  a 
rlireetoi  of  the  latter  company. 

The  Priority  Branch  of  the  Ministry  of  Miuiitions,  whose  ftmctions 
are  to  determine  the  priority  of  all  engineering  and  contract  work, 
&c.,  has  been  constituted  a  separate  department,  and  Mr.  Edgar 
Jones,  M.P.,  who  has  been  appointed  Controller,  will  be  assisted 
by  an  advisorv  committee. 


APPOINTMENTS  VACANT  AND  FILLED. 


Junior  engineers-in-charge  are  recjuiied  for  a  large  power  station 
[in  Scotland  (d.c.  and  e.kt.  three  phase  with  rotaries) ;  also  junior 
■  engineer  for  mains  department.     See  advertisement. 

A  switchboard  attendant  is  required  for  a.c.  and  d.c.  municipal 
Jectricity  works  in  the  Midlands. 

Ships'  officers  are  wanted  for  a  telegraph  cable  expedition.  See  an 
tadvertisement. 

A  shift  engineer  is  required  for  a  small  municipal  .station. 


Mr,  J.  K.  Bruce,  deputy  chief  officer  of  the  London  County  Council 
'.  Tramways,  was  appointed  on  Tuesday  traffic  manager  as  from  April  1 
.next,  at  a  commencing  salary  of  £1,250,  rising  by  annual  increments 
of  £50  to  £1 ,500  per  aimum. 


INSTITUTIONS  AND  SOCIETIES. 


Institute  of  Chemistry. — In  the  course  of  his  address,  at  the  annual 
[general  meeting  of  the  Institute,  the  President  referred  to  the  services 
of  professional  chemists  in  connection  with  the  war.  1  he  high  rank 
which  many  of  the  members  and  students  had  attained  and  the  dis- 
tinctions they  had  won  gave  the  Institute  every  reason  to  be  proud 
of  the  part  they  had  taketi  in  the  conflict.  After  indicating  a 
number  of  new  industrial  developments  which  called  for  the  help 
of  practical  chemists,  the  President  ach'ocatecl  the  extension  of  the 
training  of  c  heniists,  particularly  in  higher  physics  and  physical 
I'licMiistrs,  and  therefore  the  aduption  of  a  four  instead  of  a  three 
irs'   course.     He  emphasised   the   importance   of  mechanics  to 

II  niists  who  intended  to  practice  in  industry  and  recommended 
"  liaining  as  wid'i  as  possible  fi^r  chemists  generally.  I'ealing  with 
the  recent  discussions  on  general  education  and  the  rcfi.rm  of  the 
s<hool  euiTiculum,  he  criticised  what  was  termed  "  generalised 
seienre,"  by  wliich  ho  sup])osid  was  meant  a  comi)osito  course, 
including  a  litt'e  physics,  a  little  chemistry,  a  little  biology  and  a 
little  of  everything  cite,  and  suggested  that  school  science  should 
lie  as  simple  as  possible  and  that  the  first  place  should  bo  given  to 
mechanic's  experimentally  treated,  as  being  essential  to  the  study  of 
»11  other  experimental  science. 


Institution  of  Civil  Engineers.— On  Monday  the  12th  inst.,  at  an 
extra  meeting  of  the  In.^itution,  a  lecture  will  be  given  at  .5.30  p.m., 
by  Ml'.  I'djar  (_  raniiudiid  <,n  "  Foreign  Trade  and  its  Relation  to  the 
Investment  of  Cajjital  Abroad."  Members  of  the  Institutions  of 
Mechanical  Engineers,  Naval  Architects  and  Electrical  Engineers, 
and  of  the  Iron  and  Steel  Institute  are  invited  to  attend.  This  lec- 
ture is  in  accordance  with  the  policy  of  the  Council  due  to  the  feeling 
that  the  consideration  of  certain  subjects  outside  the  usual  scope  of 
the  Institution  proceedings  is  desirable  at  the  present  time.  Dis- 
cussions of  the  issues  raised  by  the  lecturer  will  be  invited,  and 
further  extra  meetings  are  to  be  held  at  which  lectures  on  the 
"  Decimal  System  of  Coinage  "  and  "  \A  eights  and  Measures,"  and  on 
the  '■  Standardisation  of  Engineering  Materials,"  will  be  given. 

Royal  Society. — Among  the  15  candidates  selected  by  the  Council 
of  the  Royal  Society  to  be  recommended  for  election  into  the  Society 
we  notice  the  names  of  Mr.  L.  Bairstow,  Prof.  A.  S.  Eve,  Prof.  H. 
Jackson,  Prof.  J.  W.  Nicholson  and  Dr.  R.  H.  Pickard.  Mr.  Bair- 
stow has  carried  out  a  great  deal  of  work  in  aeronautics  at  the 
National  Physical  Laboratory.  Prof.  Eve  is  a  physicist  identified 
more  particularly  with  such  subjects  as  j-adio-activity  and  ionisa- 
tion.  Prof.  Jackson,  of  King's  College,  London,  has  been  prominent 
in  surmounting  the  difficulties  in  producing  special  qualities  of 
glass  in  this  country  for  laboiatory  and  optical  work.  Prof.  J.  W. 
Nicholson  is  professor  of  mathematics  at  King's  College  and  his 
work  has  been  ccncemed  largely  with  mathematical  physics.  Dr. 
Pickard  is  an  organic  chemist  and  Principal  of  the  Municipal -Tech- 
nical School,  Blackburn.  This  year  the  tendency  has  been  to 
nominate  a  large  proportion  of  chemists  ;  physics  and  engineering 
appear  to  have  received  comparatively  small  consideratic  n.  f-  ■■ 

Institute  of  Radio  Engineers  (New  York).— At  a  meeting  of  the 
Institute  en  Feb.  7,  a  Paper  en  "The  Influence  of  Commercial  Con- 
ditions on  Transmitter  Construction  "  was  read  bv  Mr.  .Julian  Barth. 


ARRANGEMENTS  FOR  THE  WEEK.    • 

FRIDAY,  March  9th  (to-day). 

Physical  Society. 
■rj  p  m.     At  the  Imperial  College  of  Science,  Imperial  Institute-road 
South  Kensington,  S.W.     Agenda:   "  To  Measure  the  Pressure 
in  a  High  Vacuum  by  Means  of  Logarithmic  Decrement,"  by 
Dr.  P.  E.  Shaw,  B.A.  :    "  A  Diffractibn  Colour  Box,"  by  Mr. 
A.  W.  Claj'den,  M.A.  ;   "  Demonstration  of  Interference  Effects 
with  a  Thorpe  C4rating,"  by  Mr.  A.  W.  Clayden,  M.A.  j 
.Junior  Institution  op  Engineers. 
S  p.m.     At  39,  Victoria-street,  S.W.     Paper  on  "  X-Iia,y  History 
Electrically  Illustrated,"  by  Mr.  C.  Major. 
MONDAY,  March  IZtti. 

Institution  of  Cxvil  Engineers. 
■5.30  p.m.     At  Great  George-street,  We.stminster,  S.W.     l,ecture  on 
"  Foreign  Trade  and  its  Relation  to  the  Investment  of  Capital 
Abroad,"  by  Mr  Edgar  Crammond. 

Newcastle  Local  Section,  Institution  or  Electrical  ENcrNEEES. 
:j.i5  p.m.     At  the  Mining  Institute,  Newcastle. on-Tyne.     Paper  on 
"The  Principles  Involved  in  Computing  the  Depreciation  of 
Plant,"  by  Messrs.  P.  Gill  and  W.  W.  Cook. 
TUESDAY,  March  13th. 

M.4.frCHESTER  LocaL  SECTION,  INSTITUTION  OE  ELECTRICAL  ENGINEERS. 
7  p.m.     At  the  Flngincers'  Club,  Manchester.     Paper  on  "  Voltage 
Regulation  of  Rotary  Converters,"  by  Mr.  G.  A.  Juhlin. 


lat  tONDON  ENGINEER  VOLUNTEERS. 

Lieut. -(lolonei  C.  B.  ('lay.  \M)..  ('nnimanding 

OfiBcer  for  the  Week. — Platoon  Commander  E.  Greenop. 

Next  for  Duty. — Platoon  Commander  H.  de  P.  Birkett. 

Resignations. — Platoon  Commander  (J.  H.  Parker  and  J.  0.  Cheadle 
resign  their  appointments  on  joining  the  Army. 

Monday,  March  12. — Technical  for  Platoon  No.  9,  at  Regen  y-street; 
Squad  and  Platoon  Drill.  Platoon  No.  10;  Signalling  Class;  Re- 
cruits'Drill,  6.. W  to  8. 

Wednesday,  March  M. — Instructional  Class,  6.15  ;  Platoon  Drill,  Platoon 
No.  2. 

Thursday,  March  15. — Platoon  Drill,  Platoon  Nos.  Sand  6  ;  Ambulance 
Class  by  M.O.,  6.30. 

I""riday,   March    16. — Technical   for   Platoon    No.    10,   Regency-street. 
Squad  and  Platoon  Drill,  No.  9  ;   Signalling  Class  ;   Recruits'  Drill 
6.35  to  8.2.5. 
.Saturday,  March  17. — Commandant's  Parade,  2.45.    J^niform  for  Route 
March.     Bugles  and  Drums  to  attend. 

Siniday,  March  18.— SiH'cial  work  at  Bombing  School.  Parade  C'lapham 
Junction  Station  (City  &  S.L.  Tube  Railway),  9.45  a.m.  Uniform, 
haversacks,  water-bottles.     Midday  rations  to  be  carried. 

Easter  Training. — Will  be  at  Eshcr,  sec  Special  C)rder. 

Muskctiy. — For  all  companies,  see  Notice  at  Headquarters. 

Note. — Unless  otherwise  indicated,  all  Drills  will  take  place  at  Head- 
quarters. 
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ELECTRICAL  SYSTEM  OF  THE  RAND  POWER  COM- 
PANIES, WITH  SPECIAL  REFERENCE  TO  METHODS 
OF  OPERATION  AND  EXPERIENCE.* 

Br    BEKXAKD    PRICE. 

(Concluded  from  page  656.) 
Summary. — ^The  object  of  this  Paper  is  to  describe  the  lay-out  and 
•peratins  charact<?rist!cs  of  the  electrical  portion  of  one  of  the  largest 
power  schemes  of  to-day.  and  to  place  at  the  disposal  of  electrical  engi- 
neers certain  experience  sained  on  that  scheme  during  the  last  seven 
Tears.  The  Paper  is  confined  to  a  consideration  of  the  electrical  system 
when  viewed  as  a  complete  entity. 

Aiilomatic  Protective  Gear. — The  automatic  protective  gear  is  of 
two  kinds,  viz.,  lightning  arresters  and  discriminating  cut-outs. 

Arrester  Gear. — Throughout  the  system  ordinary  horn  gap  arresters 
in  series  with  water  resistances  are  employed.  Fig.  5  gives  particu- 
lars as  to  the  number  of  horns,  the  setting  of  air  gaps  and  the  value 
of  the  resistance  adopted  for  the  various  conditions  of  service. 

Discriminating  €111-0111.1. — The  following  types  of  discriminating 
ent-outs  are  employed  : — 

.n  .  ii.   11.  -       .  r  Differential  relavs. 

Generators  with  their  stop-up  '     jj  T  L  0   relaVi't 

transformers  ^  Neutral  fuse  and  relay. 

w./^/u>      i».  •    •      1-  r  D  T.L.O.  relavs  at  Vereeniging. 

80.000.rolttransmas.sion  lmcs...|  ^^^^^^  ^^^,^y  rt-lays  at  Robinson. 

jnr^^^       ...  ....  f  Differential  relav.s. 

40,000-volt  transmission  lines... <    T)  t  L  O  relavs" 

-^       J         .         ,  f  Differential  relavs. 

Step-down  transformers <    DTLC  relav=" 

Outgoing  distribution   circuit^-,    differential  rc^lavs. 
from  generating  stations  and  W  j,  x.L.O  relavs". 
step-down  stations  J 

All  other  di.stribution  lines  Differential  relays. 

Sab-«lation  transformers     Differential  relays  with  overloadfuses. 

8<-ctionaliKing  points  on  network..  D.T.L.O.  relavs. 
Radial   circuits   of  minor  im--)     inverse  time  limit  overload  relavs. 
portanoc  J 

The  manner  in  which  the  various  types  of  relays  arc  distributed 
over  the  system,  and  the  method  of  sectionalisation  of  the  networks 
is  illustrated  by  Fig.  6,  which  is  a  more  detailed  diagram  of  the 
network  between  Rosherville  and  Robinson  giving  particulars  of  the 
time-lag  settings  of  the  various  relays. 

In  thin  connection  it'  is  neeessarj'  to  bear  in  mind  the  following 
characterJHtics  of  the  apparatus  in  use  : — 

The  dilJirential  system  possesses  jjerfect  discriminating  properties, 
that  is  to  say,  it  can  be  relied  upon  to  isolate  instantaneously  the 
faulty  item  of  equij  ment,  and  that  item  alone  :  but  for  this  very 
rcoAon  dilTerential  relays  refuse  to  operate  so  long  as  the  item  they 
control  nmiins  undamaged,  though  that  item  may  carry  current  to 

a  fii'j •    '     t  some  further  point  on  the  system.     This  is  true 

liou  fault  current  may  be,  and  a  dilTerential  relay 

111"  !■  no  -Mfi'gniird  to  the  Kystem  should  .some  faulty 

il<  III  "f  •  1  11  uiilKolate<l.     The  dilTerential  system  pro- 

!<•<('<  ofily  '  i)f  an  electric  circuit  or  circuits  which  are 

b'Miiidi'd   I.  ■  ve  current  transformers,  and,  in  practice 

llii-..i-  |><irtioii»  g>-ii'iiil)y  comprise  the  transmission  and  distribution 
bill  .<  I  with  or  without  the  nwitches  at  each  end  thereof)  and  all  trans- 
f'Tiri  •  •'    '^  without  their  primary  and  secondary  switches). 

Ii  '■  onvcnieiil  to  apply  the  system  lo  protect'  bu.s  bars 

v»i"  ■I"  branch  coiinectioiis  (although  this  can  be  done) 

ii'i'l  '     ■!'  'iccurring  on  such 'bun  bars  or  coiiiii'ct ions 

III!  !••  other  typ<^  of  automatic  device.     More- 

"■'  '  meel  the  coril iiigency  that  the  Hwilchgcar 

"'!  ■  '<.  differentittlly.prolectcd  item  may  fail  to 

'  ii'd  rcasonR  it  becomi-s  necessary  to  irontbine 

*''  'Ml  rilavM  for  which  the  crilerimi  of  opera 

'"•'  1  "vi tIihuI  as  Hiieh.  ill  cOntrailiHtinclioii  to 

■    itiirc  of  till'  ovcrloiid  system  is  that 

'  iH'il  at  thi'  Niicrilice  of  iiiHtaiitiiiicoiiH 

'iiK  <lie  Miiiuir  fault  imrreiil  I'liii  only 

'  iiig  one  rcliiy  a  longer  time  clenienl 

••'"'  "menilHTCfl  that  in  gcni-riil  llie  relay 

*■'"  "f  Hiipply  (ami  which  in  llii-refoni  re- 

•I"  'atir  lliiiii  the  oiIht)  I'lirrieH  llic  Imiviir  load  by 

""  '"  "b"  'l-in-iml  r,f  cotiviiiinrH  Kitnnteil  ln'twein  the 

'*"''''"       II  •  '   I  !■   limit,  i.'.,  if  Ihc  time- 

limil  m  .liorl..r  I  ImiuIh.  it  m  il  ■arlv  iriOHt 

■'"'■""»""'•'■'  : Iwciimurr  than  two 

:r-   ul.'rii  till-  (aiill  iiurrciit  may  bo 

^'""  tlm  Hotilh  African  Tnnt.  of  K.K. 

'  l»n(i.ii«.  I.,,,.   l„nit  ovirli.a.l  rrluvn. 


sufficiently  high  to  operate  instantaneously  every  relay  of  that  type 
in  its  path. 

The  definite  time-limit  relay  overcomes  this  latter  difficulty  and 
is  a  satisfactory  instrument,  provided  the  system  can  be  arranged 
to  avoid  the  use  of  more  than  three  or  four  such  rela3's  in  series, 
otherwise  the  time  element  of  the  relay  nearest  to  the  generating 
station  becomes  excessive. 

The  problem  is  simplified  considerably  by  sub-dividing  the  various 
networks  into  a  number  of  sections,  each  of  which  is  normally  joined 
to  its  neighbours  through  sectionalising  switches.  These  switches 
are  merely  interconnecting  switches  controlled  by  D.T.L.O.  relays 
adjusted  to  operate  with  relatively  short  time-lag  on  the  occurrence 
of  a  relatively  high  overload.  The  rapidity  with  which  these 
sectionalisuig  switches  open  confines  the  fault  to  a  relatively  small 
section  of  the  system  and  reduces  the  number  of  overload  relays 
which  are  called  upon  to  discriminate  between  one  another  in 
isolating  the  fault. 

The  autlroi  next  considers  at  some  length  the  behaviour  of  the 
network  for  various  faults  which  may  occur  in  practice.  He  deals 
with  sub-station  L.T.  'bus  bar  fault  or  fault  on  consumer's  'bus  bars ; 
fault  on  a  sub-station  transformer  or  distribution  line  ;  sub-station 
H.T.  'bus  bar  fault ;  fault  on  a  step-down  transformer  or  trans- 
mission line  ;  'bus  bar  fault  at  generating  station  or  step-down 
station  ;   and  fault  on  a  generator  or  step-up  transformer. 

To  illustrate  the  efficacy  of  the  methods  of  protection  which  he 
describes,  the  author  next  gives  a  summary  of  the  operating  ex- 


10000  V.  Overhead. 

7  7      1 
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Substations.  ]_[ 

9         7     1      ■ 
Generating  &    M 
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20000  V  Cable. 

18         14~1 
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Substations.  l_[ 
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20  14 

Generating. 
Compressor  X     ,-E7^;s- 
Step-down  Stations.l^°°  - 
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40000  Volt 
Overhead. 
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20000  Volt  Overhead. 


Generating  Stations. 


feoff'    feor    ^^      ^°      ^5 

80000  V  Robinson 


46         30        25 
80000  V.  Vereeniging, 


1000  I      Resistances  m  Ohms. 
'''    GapSettin^s  in  mm. 


PlO.  O. — I.TCHTNTNC    AkRF.STER  Ge.\R. 

])erienco  in  regard  to  all  faults  which  have  occurred  during  the  yeai' 
1015  and  during  the  first  ten  nvimths  of  1016. 


'lummanj  of  Faulti —  101  ."i. 

Oonsumcrs'  faults i")!' 

Substation  transformer  f.aults   (i 

Sub-station  "bus-bar  faults  ., 'i 

Overhead  distribution  line  faults   ()2 

Undci-.'miciildistribiitiiiM  line  faults 4 

40.0()(l.\-oltlnmsmivsioM  line  faults    S4 

80.0(IO-V(.U  tiansmissioii  line  faults    3 

Stelidowii  t lansfonner  faults l.'i 

Ocnerator  and  generator  transformer  faults  4 

Station    bus-bar  faults 8 


10  months.  lOlC. 
24 


I'll  7 


15» 


Whilst  the  number  of  faults  is 
iiit-outs  when  operating  to  isolat 
all  but  a  relatively  small  number  1 
interruptions  to  sujiply  Imve  been 

During  lOi'i  the  total  reduction 
niption  was  mily  i:il,(Hlll  unit.s.  wl 
76  miniili'N  at  the  maximum  rate  f( 
the  iinilH  supplied  lo  all  <'OiiHUmi'rs 
saying  that  the  bulk  of  this  rcdii 
faults  at  generating  or  step  ilown 
cither  to  iniHiiikcH  in  operation,  w 
is  iH'lirvcd  Unit  the  switch  triiiibli 
nioiinled.  and  linn'  ix  little  doubt 
been  largely  the  result  of  the  loss 
gagi'd  In  military  wrvici-. 


large,  the  di.scriiuination  of  t.|u> 
■  such  faults  has  been  perfect  in 
if  instances,  and  as  a  conscqiicnoo 
relutivcly  iiifrc(|ucnt. 
in  .supply  (luring  periods  of  intor- 
ucli  is  ciiuivalcnl  to  a  supply  for 
iir  Unit  year,  or  0-02;i  ]ier  i^cnt.  of 
during  the  year.  It  goes  without 
it  ion  was  eaiLscd  by  the  'bus-bap 

si  at  ions,  all  of  which  were  duo 
•riileiil  or  Hwilcli  explosions.  It 
'  hiiM  now  been  sat  isf.ictorily  sur- 
thiit  the  operating  luislaUes  liavt» 
of  trained  uu-n  who  arc  now  en- 
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As  ri'gards  \9\G,  the  total  rt'diu't ion  in  sujiply  during  periods  of 
intcnuption  was  124,742  for  the  first  10  months  of  the  year.  The 
station  'bus-bar  faults,  with  cue  exception,  occurred  early  in  the  year, 
and  it  will  be  seen  that  in  spite  of  the  large  number  of  faults  of  other 
types  which  have  since  occurred  the  efficiency  of  automatic  isolation 
has  been  almost  perfect. 

'    In  order  Jo  show  the  extent  to  which  the  dilTerential  protective 
^ear  has  beneiited  ovf  rhead  line  operation,  the  following  figures  have 
been  extracted  from  statistics  given  in  the  original  Paper  : — 
Fatdls  on  Ditilribulion  Lines  and  iO.OOO-mll  Trnn.Hnii.tnwn  Limi. 


101.-). 

10 

months.  1916 

Lightning  fla.«h-over  without  damage 
Lightning  flash-over  with  damage 

42 

S 

—    m 

20 
10 
—     36 

Faults    from    other   causes    without 

damage  

Faults  from  other  causes  with  damage 

2(: 

-ill 

30 
33 
—     63 

Total  number  of  faults 

IIG 

99 

!      The  only  kind  of  fault  which  lightning  can  product  on  an  overhead 
nine  is  an  insulator  flash-over,  and  it  will  be  noticed  that  out  of  86 
line  faults  produced  by  lightning  only  18  caused  damage   recjuiring 
repair.     This  excellent  result  is  entirely  attribut- 
able to  the  rapidity  with  which  the  circuits  have 
been   isolated    by   the   differential    relays.     The 

Lchance  of  damage  from  faults  due  to  causes  other 

■than  lightning  is,  of  course,  dependent  upon  the 

■nature  of  the  cause. 


maintaining  uninterrupted  supply,  because  a  line  which  has  tripped 
out  duo  to  insulator  flash-over  is  often  in  service  again  before  the 
duplicate  route  is  subji-cted  to  the  influence  of  the  jjassing  lightning 
storm. 

Reactances. — It  is  advisable  to  instai  reactances  on  a  system  of 
this  size,  but  these  are  of  limited  usefulness  and  should  not  be 
multiplied  unduly.  It  must  be  rem.embered  that  the  insertion  of 
reactances  necessarily  increases  the  momentary  drop  in  pressure 
occurring  when  a  fault  takes  place,  and  consequently  the  loss  of 
load  due  to  operation  of  consumers'  low  voltage  releases  is  accen- 
tuated. 

Lightning  Ejferl.s. — One  of  the  difficulties  of  the  lightning  problem 
is  the  impossibility  of  investigating  phenomena  by  special  tests. 
All  that  can  be  done  is  to  analyse  evidence  obtained  in  commercial 
service  and  test  the  conclusions  drawn  therefrom  by  the  tedious 
process-  of  further  commercial  trials,  which  generally  give  negative 
evidence.     The  deductions  made  from  experience  to  date  are  : — 

1.  Lightning  arrester  gear  is  probably  of  some  benefit,  but  this 
has  not  been  deiinitcly  proved.  It  would  appear  better  policy  to 
spend  money  upon  an  increased  factor-of-safety  for  the  apparatus 
to  be  protected  than  to  seek  increased  protection  by  a  multiplication 
of  arrester  gear. 


I jo      01 

1  vilugTmain 


1 ID       Df*- 

'       L  D_j 

wolhSjter 
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40,000  V. 


CpNCLUSIONS, 

^  From  the  experience  outlined  in  this  Paper  the 
ioUowing  conclusions  may  be  drawn  : — 

{Network  Lay-out. — Distribution  networks  should 
be  laid  out  in  the  form  of  ring  mains  to  con- 
stitute what  has  been  termed  a  chessboard  type 
of  network.  It  is  generally  uneconomical  to  run 
more  than  one  circuit  over  any  given  route,  and 
by  spreading  the  copper  over  divergent  routes  a 
means  of  supply  is  brought  within  minimum  dis- 
tance of  the  maximum  number  of  consumers. 
Moreover,  an  open  network  of  ring  mains  is  more 
reliable  than  any  other  arrangement,  because 
siipply  to  a  given  point  is  then  dependent  upon 

I  \M '  or  more  divergent  routes. 

I'.arthing  of  Neutral. — The  earthing  of  the 
III  iiiral  of  a  system  of  the  type  in  question  is  of 
i;ii  ,it  value  for  the  following  reasons  :— 

I.   It  enables  a  fault  between  any  circuit  and 

II  rill    to    be    instantaneously    isolated     by    the 
liilicirntial  system  of  protection. 

:'.  It  enables  a  resistance  to  be  inserted  in  the 
path  of  the  current  flowing  to  all  faults  betwicn 
conductor  and  earth. 

3.  It  enables  lightning  arresters  to  discharge 
"without  distress.      Earthing  of  the  neutrals  con- 
verts ev*ry  flash-over  into  a  definite  fault  which 
the  cut-outs  are  able  to  isolate,  thus  relieving  the  arresters  from 
unfair  duty. 

4.  It  greatly  reduces  the  severity  of  the  surging  which  takes  place 
at  times  of  breakdown.  Experience  with  and  without  an  earthed 
■neutral  has  afforded  abundant  proof  that  the  system,  when  insulated 
at  the  neutral  point,  is  subjected  to  very  much  more  severe  potential 
■strain  at  times  of  high-frequency  surge. 

.5.   It  ]irevents  any  static  rise  of  potential  on  tlu^  system.     Prior 

to  earthing,  conclusive  evidence  was  obtained  that  in  windy  weather 

the  jratential  of  a  section  of -the  overhead,  .system  relative  to  earth 

may  rise  to  a  high  value  causing  a  discharge  at  some  weak  point. 

Methods  of  Protection. — The  differential  system  of  protection  is 

ilial  to  reliability  of  supply  on  a  scheme  of  the  type  considered, 

use  it  is  the  only  sy.stem  which  will  secure  instantaneous  and 

discrimination  for  every  fonn  of  netwoik  layout.     Although 

■I   is  intpossible  to  construct  a  switch  which  will  break  the  ciicuit 

al^s.ilutely  instantaneously,  a  s'B'itch  of  good  typo  -nill  complete  its 

'         I  within  a  small  fraction  of  a  second,  and  experience  shows 

if  the  relay  has  no  time-element,  the  power  arc  formed  across 

lilator  will,  in  the  majority  of  cases,  bo  cxtingnislicd  before  it 

li  id  (line  to  permanctitly  dantagc  the  porcelain.     Ifevcnasmall 

1'     ilciiii'iit  is  introduced,  every  lina  flash-over  will   result  in  a 

I  iiiii^i'd  insulator,  whereas  in  four  cases  out  of  every  live,  a  differ- 
iii  I   ily-prolected  line  can  bo  switc^hed  back  into  service  at  once. 

I I  I    partly  on  this  account  that  divergent  routes  are  efficacious  in 
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Fig.  6. — Biagram  of  Typical  Distribution  Network. 

2.  The  intensity  of  the  induced  effects  of  lightning  is  localised  to 
a  relatively  shoit  length  of  line  in  the  immediate  \'icinity  of  the 
lightning  flash.  It  is  also  noticeable  that  failure  of  insulators  on 
consecutive  msists  along  a  given  route  is  of  rare  occurrence,  which 
points  to  the  fact  that  the  mtensity  of  the  reduced  effect  falls  away 
very  rapidly  as  the  surge  passes  along  the  line.  It  follows  from  this 
that  the  failure  of  line  insulators  must  remain  inherent  to  a  system, 
operating  under  the  conditions  obtaining  in  this  district,  and  re- 
liance must  therefore  be  placed  upon  automatic  discriminating  cut- 
outs to  maintain  uninterrupted  supply. 

3.  It  is  desirable  to  erect  eartlitd  guard  wires  above  and  on  either 
side  of  the  powei  conductors.  A  care£ul  analysis  of  operating  data 
collected  during  the  last  few  years  shows  that  all  pha-ses  of  the  over- 
he;«:l  circuits  are  equally  affected  by  lightning,  and  it  would  appear, 
therefore,  that  any  influence  which  the  guard  •wires  may  have  is  as 
effective  for  the  outer  as  for  the  inner  power  conductors. 

The  above  remarks  apjily  in  general,  but  there  is  one  point  on  the 
system,  namely,  the  Robinson  end  of  the  80,000-volt  transmission 
lines  which  has  provided  direct  evidence  as  to  the  inclUcacy  of 
certain  metliods.of  Tghtning  protection. 

During  ii  severe  storm  four  of  the  0,000  k.v.a.  transformers  at 
Robinson  broke  down  simulfaneou.sly,  and  there  is  reason  to  believe 
that  the  fla,th  of  lightning  responsible  for  this  failure  occurred  at  a 
point  within  a  few  yards  of  the  station.  The  80,000-volt  windings 
of  these  transformers  are  delta  conni^cted  about  1-5  per  cent,  of  the 
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turns  at  each  end  of  each  phase,  being  provided  -nrith  additional 
insulation  betireen  turns.  Both  transfonners  failed  at  points  just 
beyond  these  end  turns. 

in  the  hope  of  avoiding  a  repetition  of  such  trouble,  large  choking 
coils  were  installed  in  each  phase  of  each  incoming  80,000- volt  line. 
Each  of  these  coils  stands  7  ft.  high  and  consists  of  48  turns  4  ft. 
in  diameter.  In  spite  of  this  one  9,000  k.v.a.  and  two  6.000  k.v.a. 
transformers  again  failed  s'multaneously  during  a  storm  in  1916  at 
points  in  the  windings  just  beyond  the  specially  insulated  end  turns. 

It  must  bo  understood  that  the  insulation  between  turns  through- 
out the  windings  of  these  transformers  is  more  liberal  than  that  on 
the  40,000-volt  step-down  transformers  installed  at  the  other 
stations,  yet  these  have  not  failed  under  lightning  conditions  as 
severe  as  those  at  Robinson. 

It  was  presumed  that  as  the  factor-of-safety  of  the  insulation  on 
the  EO.OOOvoIt  lines  is  much  greater  than  on  the  40,000-volt  lines, 
the  trani^former  in  the  fonner  case  and  the  line  insulator  in  the  latter 
are  the  wcake-st  points  in  the  circuit.  An  endeavour  was  therefore 
made  to  instal  arcing  rings  on  the  80,000-volt  line  insulators  near 
Robinson,  but  the  use  of  such  rings  at  this  high  pressure  proved 
impracticable  with  the  spacings  in  use. 

Two  expedients  now  on  tiial  are  the  use  of  aluminium  arresters 
on  the  two  outer  80,000-volt  lines  and  the  earthing  of  the  80,000-volt 
neutral  at  Robinson  as  well  as  at  VereerL-gng.  It  is  a  striking  fact 
that  no  failure  attributable  to  I'ghtnng  has  ever  occurred  at  the 
\'ereeniging  end  of  the  lines  and  that  the  arresters  at  that  end 
seldom  discharge  although  storms  appear  to  be  as  prevalent  and  as 
severe  at  the  south  end  of  the  I'nes  as  at  the  north  end. 

This  experience  at  Robinson  leads  to  the  conclusion  that  horn  gap 
arresters,  large  choking  coils  and  specially  insulated  end  turns  are 
of  little,  if  any,  value  imder  very  severe  conditions. 

Control  Syslem. — A  reliable  telephone  system  is  essential  and  an 
alarm  system  is  most  valuable.  Experience  has  shown  that  it  is 
verj-  bad  practice  to  suspend  telephone  cables  on  the  masts  which 
cany'  the  power  conductors.  The  E.M.F.  induced  in  the  wires  of 
such  cables  by  a  fault  current  punctures  the  insulation  and  will,  in 
time,  ruin  the  cables.  Many  miles  of  such  cables  which  had  been 
so  erected  in  the  early  days  of  the  scheme  had  to  be  transferred  to 
separate  routes  at  a  distance  of  not  less  than  200  feet  from  the  power 
limij. 

It  is  convenient  and  economical  to  combine  the  pilot  wires  required 
for  the  differential  system  in  one  cable  with  the  telephone  circuits 
and  it  is  well  worth  while  to  provide  a  f(^w  extra  wires. 


EFFECT    OF   DIRECTION   OF   GRAIN    ON    MAGNETIC 
PROPERTIES  OF  SILICON  SHEET  STEEL.* 


IIM-.II  AND  T.   sri 


!■  It  has  hien  known  for  some  time  that  if  a  magnetic  flux  is  caused 
to  jinsM  (hrough  a  sheet  of  steel  parallel  to  the  direction  in  which  the 
shw-t  was  rolled,  the  material  will  appear  to  have  different  hysteresis 
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determining  the  magnitude  of  this  effect.  Three  directions  of  graia 
were  investigated  by  the  authors — with  the  flux  parallel  to,  with  the 
flux  perpendicular  to,  and  with  the  flux  making  an  an^le  of  45  deg. 
with  the  direction  of  sheet  rolling.  - 

t,-'-'^  I  Test  Method.s. 

''■  The  relation  between  the  parallel  and  the  perpendicular  directions 
of  grain  was  first  investigated.  Samples  from  234  lots,  representing 
over  3,000.000  lb.  of  silicon  steel,  were  tested.  The  steel  had 
nominal  thickness  of  0014  in.  (00356  cm.).  Foiu-  sheets  were  taken 
from  each  lot  and  sheared  into  strips  50  cm.  by  3  cm.,  as  shown  in 
Fig.  1.  The  parallel  strips  were  marked  A  and  the  perpendicular 
strips  P.  A  5  kg.  sample  was  made  up  from  both  the  A  and  P  strips 
for  watt  loss  tests,  and  an  average  1  kg.  sample  of  each  for  per- 
meability tests.  Watt  loss  tests  were  made  at  an  induction  of 
10,000  gausses,  60  cycles  by  means  of  a  standard  Epstein  apparatus. 
Permeability  tests  were  made  at  inductions  of  6,000,  10,000  and 
16,000  gausses  by  means  of  a  Burrows  apparatus.*  After  com- 
pleting tests  on  the  samples  as  received,  fhey  were  annealed  and 
again  tested.  They  were  then  reannealed  and  given  a  final  test. 
The  original  sheets  had  been  given  one  annealing  at  the  mills. 

After  having  completed  the  perpendicular  grain  tests  samples 
were  taken  with  the  grain  diagonal  from  89  lots,  representing  over 
1,000,000  lb.  of  steel.  Four  sheets  were  taken  from  each  lot  and 
sheared  into  strips,  as  shown  in  Fig.  2.  The  parallel  strips  were 
marked  A  and  diagonal  D.  The  treatment  and  tests  were  the  sam« 
as  for  the  perpendicular  strips.  * 

'  Test  Results. 

The  results  of  the  tests  on  these  samples,  expressed  in  per  cent., 
are  as  given  in  Tables  I.  to  VI.  : — 

Table  I.- — Per  cent.  Decrease  in.  Watt  Loss  due  to  Annealing  for  A  and  f 
Sampler. 


Treatment. 

No.  of  samples. 

A. 

P. 

234 
234 

9-3 
3-5 

7-5 

2-8 

Total    

12-5 

101 

Table  II. — Per  cent.  Decrease  in  Watt  Loss  due  to  Annealimj  for  A  and  1 
Samples. 


j  No.  of  samples. 


First  anneal    .. 
Second  anneal 


89 

t81 


10-6 
1-9 


8-4 
1-5 


Table  III,— -Per  cent.  Watt  Loss  of  P  and  D  Samples  with  Itespecl  to  ih 
Loss  of  the  A  Samples. 

Treatment. 

p. 

D. 

112-0 
114-2 
114-9 

102-8 
105-6 
1070 

Table  IV.— Per  cent 

Increase  of  Permeabiliti, 
and  P  Samples. 

dne  to 

Annealing  for  . 

Treatment. 

iJ-=^  6,000.      1      £-10,000. 

5=16,000. 

A.           P.     \      A.     \      P. 

A. 

P. 

14-9    1    29-7 
9-6    }     0-3 

30-8 
13-0 

39-4 
5-3 

6-2 
-2-6 

-1-7 
2-8 

Second  anneal 

TotalJ;    

2P-0    1   30-1    [•64-5    [   46-8 

2-6 

11 

Table  V.— Per  cent. 

fncreosc  of  Permeability  dne  to  An 
D  Samples. 

lulling  for  A  or 

£=0,000. 

JS=  10,000. 

ti-=  16,000. 

A.     1      D. 

A. 

D. 

A. 

D. 

Ii'ithI  anneal 

ijerond  anneal  ... 

21-0 
10-C 

18-<> 
0-3 

44-5 
13-3 

330 
11-0 

-4-6 
-55 

-  7-0 
-10-0 

Total 

2C-8 

03-7 

47-6 

-9-8 

-16-S 
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able  VI. — Per,  cent.  Pernicahilily  of  P  and  D  Samples  with  Respect  to 
the  PermeahH'ti,  of  the  A  Samples. 


srcccived   710 

irst  anneal 80-7 

•cond  anneal 73-8 


87-8  70-4 
85-0  71-7 
82-2        66-8 


94-6  76-2 
870  72-2 
851        760 


B=  16,000. 


P. 


D. 

113-2 
110-2 
105-0 


In  order  to  obtain  a  more  detailed  knowledge  or  the  eflrct  of  grain, 
lyeral  sheets  were  taken  from  a  typical  lot  of  silicon  steel  and  strips 


r 

^ 

zz. 

16 
15 
14 
13 

^ 

C^ 

■^.-^ 

' 

^ 

^ 

. — 

/, 

^ 

Grain 

Diagonal. 

4t 

vy^ 

^-r—^::zx:^^^^~ 

f- 

^^^^iwn 

/ 

r 

^ 

'X  Grain  Parallel. 

\    i      I      1 

?in 

4 

[/ 

Grain 

'Perpendicular. 

1^ 

.1      7 

//A 

1 

/// 

r 

6 

11 

w 

1 

Oi 

1 

ll\ 

i 

-    _-    90  IDO  110  IZO  BO  140 
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-Effect  of  Dieectiox  of  Graix  on  PEEME4En,iTy  of  Silicox 
Steel. 
Material  as  received. 

t  from  each  sheet,  as  shown  in  Fig.  3.  Epstein  samples  were 
idc  upi-from  each  kind  of  strips,  and  then  each  sample  was  built 
to  the  Epstein  apparatus  with  alternate  lap  and  butt  joints.  Watt 
IS  and  magnetisation  curves  were  then  obtained,  and  later  hysteresis 


>.  6.— Effect  of  Direction  of  Grain  on  Shape  of  Hvsteresls 
Loop. 

•ps  were  also  taken  lo  compare  the  shapo'of  (h<^  Iooj-h  for  i)arallel 
iin  wi(h  (hoHc  for  ])crpi-ii(irculur  and  diagonal  grain.  Tabic  VII. 
)WHUia(  till- hysteresis  losscsforthc  perpendicular  f  saluiilc exceed 
)8e  of  the  parallel  A  sample  by  I!)  and  20  per  cent,  by  ballintic  and 


alternating-current  test,  respectively.  Typical  effects  are  also, 
shown  in  Figs.  4  and  5. 

The  data  in  Table  VIII.  shows  the  hysteress  loss  oi  the  diagonal 
.sample  to  be  0-6  per  cent,  higher  than  the  parallel  sample  by  halli.stic 
test,  and  about  4  per  cent,  lower  by  alternating-current  test.  On 
the  average,  the  losses  in  diagonal  gra'n  samples  will  be  found  to  be 
from  2  to  7  per  cent,  higher  than  the  parallel  grain  losses,  as  shown 
by  the  early  tests  on  89  lots  of  steel. 

In  the  results  shown  in  Tables  VII.  and  VIII.  the  eddy-current 
loss  was  obtained  by  subtracting  the  hysteress  loss,  as  calculated 
from  the  hysteress  loop,  from  the  combined  loss  as  obtained  by 
wattmeter.  It  was  assumed  that  the  eddy-ciu-rent  loss  was  the 
same  no  matter  what  the  direction  of  gra.n.  The  eddy-current  loss 
for  the  .-1  and  P  or  A  and  D  samples  of  a  lot  was  averaged  and  sub- 
tracted from  the  alternating  loss  to  get  the  hysteresis  loss  from  the 
alternating-current  test. 

Table  VII. 


Alternating-current  test, 
Afatts  per  kilogram. 

Ballistic  test  >- 
watts  per  kg. 

Sample. 

Total. 

1     Eddy  currents. 

Hysteresis. 

Hysteresis. 

Obs.         Mean. 

.4    

P    

1-81 
213 

0-22 
1     0-24 

0-23 
0-23 

1-58 
1-90 

1-59 
1-89 

Tab     VJII. 


Alternating-current  test, 
watts  per  kilogram.  ■ 

Ballistic  test, 
watts  per  kg. 

Sample. 

Total. 

Eddy  currents. 

Hysteresis. 

Hysteresis. 

Obs.     1    Mean. 

A 

1-87 
1-80 

0-27     !     0-23 
0-19          0-23 

1-64 

i-.';7 

1-60 
1-61 

P    

Conclusions. 

The  chief  conclusions  drawn  from  these  experiments  are  as  follows  s 

1.  The  watt  loss  of  the  perpendicular  P  and  diagonal  D  samples 
was  not  so  greatly  improved  by  annealing  as  was  that  of  the  parallel 
A  grain  samples. 

2.  With  respect  to  permeability,  the  P  samples  were  improved  by 
annealing  about  as  much  as  the  .4  samples,  but  the  D  samples  were 
not  so  much  improved  by  annealing  as  were  the  A  samples. 

3.  .The  difference  between  the  .4,  P  and  I)  samples  is  a  fimction 
of  the  heat  treatment,  as  well  as  the  direction  of  roMing.  This  is 
especially  evident  in  Table  III.,  showing  watt  loss. 

4.  Perhaps  the  most  interesting  feature  of  the  data  presented  is 
the  fact  that,  while  the  P  samples  show  a  fairly  uniform  percentage 
difference  in  permeability  from  the  A  samples  at  the  different 
inductions,  the  D  samples  are  lower  at  6,000  and  10,000  gausses  and 
higher  at  16,000  gausses. 

5.  From  an  examination  of  the  individual  tests  (the  results  of 
which  obviously  could  not  be  included  here)  it  develops  that  occa- 
sionally the  watt  loss  or  permeability  for  the  diagonal  grain  sample 
may  be  superior  to  that  of  the  paralbl  grain  sample  cut  from  the 
same  sheet. 

6.  In  transformers  the  grain  usually  runs  parallel  or  at  an  angle 
of  45  deg.  with  the  direction  of  flux.  A  test  on  a  composite  sample 
of  steel  cut  half  parallel  to  the  grain  and  half  perpendicular  may  give 
no  indication  of  the  quality  of  the  steel  with  the  grain  cut  at  an" angle 
of  4.5  deg.,  and  will  often  give  a  value  far  from  the  parallel  grain 
quality.  For  this  reason  it  would  seem  inadvisable  to  sample  silicon 
steel  in  this  way  as  recommended  by  the  American  Society  for 
Testing  Materials.  If  other  than  parajlel  grain  data  is  required  it 
should  be  obtained  on  a  sample  sheared  with  the  grain  in  the  same 
direction  as  it  is  to  be  used.  It  is  usually  satisfactory  to  make  all 
tests  with  the  grain  parallel  to  the  tliix  and  then  use  a  factor  if  the 
material  is  to  be  used  under  other  conditions. 

7.  Distributing  transformers,  which  in  general  arc  built  of  L  i>lates 
having  the  grain  at  an  angle  of  45  dcg.  with  the  flux,  for  reasons 
of  economy  in  punching,  may  have  their  iron  losses  sat'sfac- 
torily  calculated  by  adding  5  or  6  per  cent,  to  the  parallel  grain  test 
losses. 

8.  Whenever  it  is  possible  to  avoid  i(,  silicon  sheet  .steel  should 
not  be  used  with  the  induction  perpendicular  to  the  direction- 
of  grain,  since  thi>  magnetic  properties  under  this  condition  arc  not 
as  good. 
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BALANCERS  FOR  THREE-WIRE  CONTINUOUS- 
CURRENT  SYSTEMS. 

BY  THOMAS  CARTER. 
{Concluded  from  page  661.) 

XXMII.  General  Eule  for  Finding  Tapping  Points 
EASILY  ON  Lap-wound  Armatures. 

In  common,  no  doubt,  with  many  others  who  have  to  deal 
with  the  question  of  tappings  for  slip-rings  or  other  piii-poses, 
the  author  some  years  ago  got  out  a  simple  method  oi  locating 
the  coils  from  which  tappmgs  should  be  taken.  The  same 
method  is  probably  used  by  others  ;  in  fact,  some  time  after 
getting  it  out,  the  author  found  a  description  of  an  almost 
identical  scheme  in  an  article  by  Kehse  in  the  "  Electrotech- 
nische  2«itschrift,"'  Nov.  6,  1913.  Dr.  S.  P.  Smith,  in  the 
Paper  relerred  to  above,  gives  a  somewhat  different  method  for 
arriving  at  the  same  result,  as  part  of  a  general  consideration 
of  armature  windmgs,  and  the  author  is  indebted  to  this  Paper 
for  an  improvement  in  that  part  of  his  origmal  rule  which 
related  to  multiply  closed  windmgs,  making  it  simpler  and  more 
definite  than  it  was  before. 

The  method  used  by  the  author  is  as  follows  : — 
iC=number  of  commutator  bars. 

yit=pitch  of  connections  of  ends  of  the  same  coil  to  the 
commutator,  or,  shortly,  commutator  pitch.  This  is 
always  to  be  counted  in  the  same  way  round  the 
commutator,  say  right  handed  when  facing  towards 
the  commutator. 
J3=number  of  pairs  of  poles. 
o=number  of  pairs  of  circuits  on  the  annature  between 

positive  and  negative  brushes. 
rt=number  of  phases  in  balancer. 

There  are  a  connections  to  each  of  the  n  rings,  so  there 
are  «a  connections  in  all,  with  groups  of  Kjna  coils  between 
adjacent  tappings.  The  connections  are  di.stiibuted  amongst 
the  rings  as  lollows: — 

The  first  ring  has  the  1st,  n-\-lst, , 

{(a— 2)K-f  ljs<,  {{a—l)ti.+l}sl  tappings. 

The  second  ring  has  the  2nd,  n-\-2nd, , 

{{a— 2)n+2}  nd,  \{a—l)n-\-2\  ml  tappings. 

The  (n  — 1)»<  ring  has  the  (n—l)st,  {2n—l)sl , 

((a  — ] )«— 1;  .s-<,  {an—\}  st  tappings. 

The  iitli  ring  has  tlie  7illi,  2iilh,  ....... 

{a  —  \)nth,  antli  tappings. 

In  lap  windings,  «  usually  is  the  same  as  p,  and,  in  fact,  for 
»yni)iielry  this  is  absolutely  necessary,  since  p/a  is  to  be  a  whole 
nu(iil<er,  mid  tlierefore  a  cannot  be  greater  tlian  p.  Nor  can  it 
be  less,  lor  Yit-^ajp,  and  1\  cannot  be  less  than  unity.  Hence 
/»— a  and  ^1.-1  is  the  condition  to  be  complied  witii  in  a  lap 
winding  if  it  is  to  be  suitabh'  for  tapping.  Any  other  arrange- 
ment Would  lead  to  tlie  necessity  lor  connecting  together  im- 
mwliiitely  adjacent  coils  by  taking  tappings  from  each  to  the 
.■mnic  sliji  ring.  Jf  these  groujjs  nt  coil.s  he  always  all  in  one 
HJot,  they  will  not  be  very  much  out  of  phase  with  each  other, 
and  Hucli  a  wimliiig  might  conceivably  be  used  witli  succcsslul 
re»ull8,  but  if  a  tooth  come  in  the  middle  of  them,  trouble  may 
lie  expected.  As  a  rule,  p—a  is  a  suitable  condition,  from  the 
iHiirit  oi  view  of  rlectrieiil  design,  for  a  lap  winding,  dc|iartun  ;- 
Iroin  it  (Kcurring  only  in  very  low  voltage  niacliincs,  wliicli  iirr 
nlwuVH  the  dubjcra  .,[  upcciul  indiviflual  consideration.  A 
furtlur  condition  oi  tiynmietry  is  that  the.  number  of  slots  must 
be  diviMJI.Ii.  i  xiutly  by  ji,  wliicii  means  that,  in  this  case,  kJu 
"""•'*<  ''■  iiiibiT,  olherwise  c.<,ilH  lying  under  adjacent 

I'"'"'  I''  '•'■  to  be  connei'l^ed  to  the  siime  ring,  will 

not  br  I'j  ,  .1   ily. 

From  the  nniure  of  a  la])  winding,  where  each  coil  is  con- 
iHTted  to  till!  one  lying  actually  adjacent  to  it  in  Hjmce  on  the 
armature,  flu-  coiIh  coriipoMng  one  jiair  of  circuits  an;  simply 
thoHc  Hubtended  by  two  iiolc  pil^-hcs  wlien  a  p  and  Yk  I,  ho 
t  but  there  »r'-  /•   •■      /•  '    ii  r  pair  of  ciri'uils.     Now  A'/.*  is 

.111  inleger,  m  i  lirTelore  l\  ii  is  i>n  integer,  and 

llic  pairn  of   '  IN    ei|ual  iih  regards  niiniliers  of 


coils;  and  because  Kjp  is  also  an  integer,  and  Kjp^Kja,  the 
pairs  of  circuits  are  equal  as  regards  phase  also.  Each  group  of 
Kjp=Kja  coils  has  now  to  be  divided  into  n  smaller  groups 
between  tappii.gs,  each  of  Kjnp=K/)ia  coils.  If  Ejp=K/a  is 
not  exactly  divisible  by  n,  the  groups  between  tappings  will  not 
be  equal,  and  there  will  be  unequal  voltages  between  rings, 
possibly  causing  disturbances.  It  is  therefore  necessary  in  lap 
windings  for  complete  symmetry  that  Klnp=Kjna  should  also 
be  an  integer.  Having  got  these  groups,  each  of  Kjna  coils, 
following  each  other  successively  roimd  the  armature,  it  only 
remains  to  connect  their  junctions  by  tappings  to  the  slip  rings, 
taking  p=a  tappings  to  each  ring,  and  distributing  the  tappings 
amongst  the  rings  m  the  order  already  tabulated.  As  equalis- 
ing connections  are  usually  fitted  to  lap  wound  armatures,  it  is 
sometimes  convenient  to  fit  as  many  equalisers  as  there  are  slip 
rmgs,  and  then  merely  to  take  one  connection  from  each 
equaliser  to  each  slip  ring.  The  usefuliiess  or  otherwise  of  this 
depends  on  the  ease  with  which  connections  can  be  taken  to  the 
ruigs  themselves  from  the  windings  ;  it  is  generally  more 
convenient  to  connect  a  number  of  tappings  to  an  equalistng 
ring  than  to  a  slip  ring  owing  to  the  relative  positions  of  these 
with  regard  to  the  coils  themselves. 

If  /i'=120,  Yt=l,  p=2,  0=2  and  n=i,  then  /fa=8  and 
Ejnu =15  coils  between  tappings. 

The  eight  tappmgs  are  therefore  to  be  taken  from  bars  1,  16, 
31,  46,  61,  76,  91,  1U6  and  of  these  the  1st  and  5th  are  taken  to 
the  first  ring,  the  2ud  and  6th  to  the  2nd  ring,  the  3rd  and  7th 
to  the  3rd  ring,  and  the  4th  and  8th  to  the  4th  ring. 

XXIX.  General  Rule  for  Finding  Tapping  Points  easily 
ON  Wave-wound  Armatures. 

Wave  windings  are  to  be  treated  rather  differently,  because 
of  the  fact  that  one  coil  is  connected  immediately  to  another 
lying  not  adjacent  in  space  to  it  on  the  armature,  but  under  the 
next  pair  of  poles.     The  commutator  pitch  is 
Yi=(K±a)lp. 

This  means  that  if  Ft  be  coimted  roiuid  the  armature  p  times,  so 
passmg  through  pY/;  commutator  bars,  the  bar  arrived  at  is  a 
bars  away  from  the  starting  point,  and  if  Ffc  be  counted  always 
right  handed,  say,  looking  at  the  commutator  end  of  the 
armature,  the  bars  being  numbered  from  1  to  K  in  the  same 
direction,  then,  when  Yk={K+a)!p,  the  iuiishiug  point  is  a 
bars  to  the  right  of  the  starting  point,  and  when  Yk=(K—a)/p, 
it  is  a  bars  to  the  left.  This  distance  between  start  and 
finish  may  be  called  the  creep  of  the  winding,  and  windings 
with  Yk—(K-\-a)jp  will  be  ciilled  forward  windings, -and  those 
with  y<  =  (A'— a)//),  backward  windings,  because  tlie  creep  is  in 
the  same  direction  as,  or  in  the  opposite  direction  from,  that  of 
Yk  in  the  two  cases  respectively.  Fig.  31  shows  a  case  with  />=-3 
and  a  =  l,  and  indicates  clearly  the  two  kinds  of  windings,  the 
forward  having  the  full  line  end,  crossing  the  starting  end,  and 
the  backward  the  ciiain  line  end.  not  crossing  the  starting  end. 
Tims  betweeu  points  ii  bars  apart  on  the  commutator  periphery 
in  the  direction  of  the  creep,  tliere  are  always  p  coils  of  th(^ 
armature  winding  connected  immediately  in  series  with  each 
otiier.  Fuiilier,  between  ])oin)s  Y ^  bars  apart  on  the  coin- 
inMtul<ir  jiciipliery  in  a  ri^ht  hiiiidcd  direction,  fiicre  is  always 

The  ])robleni  is  to  di  vidi>  u])  I  he  A'  coils  of  t  lie  winding  into  an 
groups,  witli  Kjan  coils  in  each  group,  tliat  is,  stiirliiig  with  a 
tajiping  on  i)ar  numlier  1,  to  find  a  l)ar  between  which  and 
number  1  th(!re  are  l\  jun  coils,  which  gives  the  sei-ond  tajiiiing 
])oint  ;  then  to  find  a  bar  between  wiiicli  and  number  1  t  here 
are  'IKjnn  coils,  which  gives  the  I  liird  tap])ing  \m\\t  ;  and  so  on 
until  tlie  grou])s  finish  ii|i  at  bar  number  I  again.  It  is  better 
alwavs  to  start,  from  bar  niimiier  1  in  counting  than  (o  add  on 
Kjiiii  coils  to  the  successive  positions  foimd,  as  K jan  may  not 
be  an  integer,  and  it  is  caHi<'r  to  startr  counting  frmn  a  conimii- 
Ijll  or  bar  always  than  (..  begin  at,  a  ]ioint  whiih  on  j.aper  is,  say, 
5/6  of  tJie  way  round  a  c  nil, 

One  way  to  count  l\  mi  coils  from  bur  nimibcr  I  is  lo  coiiul 
A  «/;/  limes  I'j  bars  iciimd  the  commututor,  casting  out  K  as 
r.iunv  tiiMi's  as  ]icissiblc    the  remainder  giving  the  number  of 
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bars  away  from  bar  number  1  at  wliicli  the  next  tapping  point 
will  be  found. 

For  example,  if  A'=206,  p=3,  «=1,  «=4,  then 
rfc=(206+l)/3=69. 
A'/«K=206/4=5U. 

To  count  51  coils  round  the  armature,  counf  51x69  com" 
mutator  bars,  which  is  3,519  bars.  There  are  17  times  206  in 
this,  and  the  remainder  is  17,  which  means  that  the  second 
tapping  should  be  17  bars  away  from  No,  1  in  the  direction  of 
Y a,  that  is,  on  bar  No.  18.  This,  however,  is  clumsy,  and, 
remembering  that  counting  a  bars  in  the  direction  of  the  creep 
is  ecjiiivalent  to  counting  p  coils  round  the  armature,  a  much 
simpler  rule  may  be  arrived  at.  For  example,  in  this  case 
.  the  creep  is  forward,  because  a  is  +1-  and  therefore  51  coils  are 
counted  by  counting  51/jj=51/3=17  bars  forward,  and  so 
arriving  at  bar  No.  18,  exactly  as  before,  but  dealing  with 
much  smaller  and  therefore  more  convenient  numbers.  The 
next  tapping  is  to  be  103  coils  away  from  1  in  this  case,  and 
there  are  thus  34  times  p  coils  to  count,  and  one  coil  over, 
which  means  counting  34  bars  forward  to  give  102  coils,  and 
other  69  bars  to  give  the  odd  coil,  so  that  the  third  tapping 
comes  on  bar  number  1+34+69=104.  Similarly  with  the 
fourth,  which  is  154i  coils  from  No.  1.'  There  are  51  groups  of 
])  in  154  and  one  over,  so  count  51+69=120  bars  from  No.  1, 
arriving  at  bar  No.  121,  which  gives  the  fourth  tapping,  the 
complete  set  of  tapping  points  being,  therefore.  1,  18,  104,  121. 
As,  in  two  of  the  countings,  51.1-  and  1541  are  the  correct 
numbers  of  coils,  if  exact  groujjing  be  desired,  the  connections 

Count  yj^  always  in  the  direct  ion  ^^^'"^^ 
of  the  arrow,  and  number 
the  bars  from  ItoK ii 
same  direction. 


k 


Fig.  34.—  Diagb.4m  of  Forward  and  Backward  Wave  Windixus. 

may  be  naade,  not  to  bars  Nos.  18  and  121,  but  to  the  middle 
points  of  the  coils  starting  at  these  bars,  which  will  bring  these 
two  connections  to  the  opposite  end  of  the  armature  from  the 
commutator,  and  will  make  them  actually  come  half-way 
between  bars  18,  and  87  and  121  and  190  respectively.  For 
fractions  other  than  J  in  single-turn  coils,  take  the  nearest 
half,  and  in  multiple-turn  coils,  connect  the  tapping  to  the 
point  giving  the  nearest  half-turn  to  the  exact  division.  It 
is  not  possible  to  get  anything  but  half-turns  actually,  as  con- 
nections can  only  be  made  to  the  front  or  back  ends  of  formed 
coils.  If,  for  example,  a  coil  has  five  turns,  and  one-third  of  it 
be  wanted,  the  correct  point  is  If  turns  from  the  beginning  of 
the  coil,  but  the  nearest  practicable  point  is  l.l  turns  away. 
The  unit  of  coimting  is,  throughout,;!  complete  coil,  no  matter 
how  many  turns  it  may  have  in  itself,  that  is,  all  of  the  winding 
which  happens  to  be  between  two  points  Yk  bars  apart  on  the 
commutator ;  this  is  the  simplest  and  most  convenient  unit 
to  start  from. 

The  rule,  then,  forwiive  windings  is  now  clear.  Divide  K 
into  an  equal  2)a)ls  ;  find  how  many  times  p  is  contained  in 
Kjan,  and  what  the  remainder  is  ;  connect  the  first  tapping  to 
bar  No.  1  ;  count  as  many  a's  ia  the  direction  of  the  creep, 
from  bar  No.  1  as  there  are  complete  yj's  in  Kjan.  and.  follow- 
ing on  in  addition,  as  many  YkR,  in  a  right-handed  direction, 
as  there  are  singh-  coils  in  the  remaijidcr  of  the  e.\]>ret^sion 
(Kjan)lp  ;  if  there  be  a  fractional  part  of  a  coil  in  tlu;  rcm.un- 
dcr,  that  is,  if  Kjan  be  not  an  integer,  which  is  very  probable, 
select  a  point,  on  the  coil  itself,  between  the  bar  found  as  above 
and  the  bar  Y^  bars  in  a  right-handed  direction  away  from  it, 
which  gives  the  uean^st  half-turn  to  the  correct  value  ;    this 


is  the  point  to  which  the  second  tapping  must  be  connected- 
The  third  tapping  is  connected  to  the  point  2K  'an  coils  away 
from  bar  No.  1,  discovered  by  the  sami>  method.     The  xth 
tapping  is  connected  to  the  point  (x — \)Kjan  coils  away  from 
bar  No.  1,  again  foimd  in  an  exactly  similar  manner.     Then 
the  tappings  are  distributed  amongst  the  various  rings  in  the 
way  already  described,  a  to  each  ring.     This  is  a  general  rule, 
covering  all  cases.     Note  three  things  by  way  of  comment  : 
first,  if  any  point  foimd  as  above  is  more  than  K  bars  from 
No.  1,  cast  out  K  until  the  remainder  is  less  than  K  ;   second, 
while  the  counting  of  one    coil  is  accomplished  by  counting 
Yii  bars  on  the  commutator  surface,  a  fraction  of  a  coil  is  to  be 
measured  not  by  counting  the  same  fraction  of  Yt  round  the 
commutator  surface,  but  by  measuring  ofT  a  suitable  amount 
along  the  winding  of  the  coil,  this  being  the  only  case  in  which 
the  winding  itself  is  directly  used  in  counting.     All  whole 
number  counting  is  done  on  the  commutator  surface,  in  units^ 
either  of  a's  or  of  Yt's  ;   all  fractional  counting  is  done  along 
the  coils  themselves.     As  a  matter  of  fact,  the  whole  of  the 
method  is  really  based  on  counting  coils,  but,  by  using  the 
characteristics  of  the  winding,  the  greater  part  of  the  counting 
is  more  conveniently  done  on  the  commutator  surface.     Third, 
in  multiply-closed  windings,  if  they  are  sjinmetrical,  the  rule 
brings  the  tapping  point  back  to  bar  No.  1  before  the  full 
number  of  tappings  has  been  obtained,  the  point  at  which  this- 
occurs  depending  on  the  number  of  closings.     Instead  of  using 
bar  No.  1  over  again,  some  other  bar  must  be  found,  as  a  start- 
ing point  for  another  set  of  tappings,  which  has  exactly  the 
same  potential  as  bar  No.  1.     Coils  which  are  equidistant  on  the 
armature,  and  are  in  similar  fields,  are,  as  Dr.  Smith  points 
out,  all  at  exactly  the  same  potential,  and  such  coils  are  found 
Kja  bars  apart  from  each  other.     The  nimiber  Kja  is  called 
by  Dr.  Smith  the  eciuipotential  pitch,  and  is  denoted  by  Yp, 
It  is  always  an  integer  in  a  symmetrical  winding,  and  hence, 
when  the  difficulty  above  referred  to  occurs,  the  first  of  the 
new  set  of  tappings  is  at   once  foimd  by   adding  Yj,  to  the 
number  of  the  bar  on  which  the  previous  set  closed.     This, 
third  comment  represents  the  modification  and  simplification 
of  part  of  the  author's  original  rule  above  referred  to,  and  was. 
suggested  by  Dr.  Smith's  use  of  Yp.      With  this  acknowledg- 
ment, it  is  used  in  one  of  the  examples  now  to  be  given.     The 
rule  gives  the  tappings  in  the  correct  order,  and  it  is  easy  to 
select  those  that  should  be  connected  to  any  particular  ring 
when  a>l.     The  same  rule  is  applicable  to  the  finding  of  the 
correct  points  for  attaching  equalising  connections  on  windings 
where  it  is  necessary  and  suitable  to  fit  them,  and  it  also  gives 
■the  proper  tapping  points  for  rotary  converters  as  well  as  for 
static  balancers. 

XXX.    Ex.\MPLE3    OF    THE    RuLE    FOR    W.WE    WINDING?. 

Example\.—K=i'^\2  ;  jo=8  ;■  «=4  :  «=6  ;  Yi=(492+4)/8 
=61  or  62;  choose  62,  which  gives  a  forward  winding  ;  s=164, 
giving  three  coil  sides  per  layer  per  slot :  sja^^iX  ;  •pja=2  ; 
no  idle  coils,  hence  this  is  a  .symmetrical  winding  ;  Fp'=492/4 
=  123  ;  »f(=24  ;  Klna=2bl ;  /i=2,  so  the  winding  closes 
twice. 

In  the  tableon  p.  688  the  conrectionsdenoted  by  two  numbers 
with  a  stroke  between  indicate  a  tapping  from  the  middle  of 
the  coil  between  the  bars  bearing  the  two  numbers.  Such  a 
point  occurs  whenever  there  is  a  half-coil  left  over,  and  by  this 
means  the  division  is  made  quite  exact. 

If  61  had  been  chosen  for  V't,  the  winding  would  have  beeai 
a  backward  one,  and  the  «"s  would  have  had  to  be  coimted 
backwards  on  the  commutator  surface,  while  the  1  ;,'s  would 
still  be  counted  forwards,  or  right-handed,  on  the  commutator 
surface,  and  fractional  parts  of  coils  would,  as  before,  be  measured 
forwards  along  the  winding  of  the  coil  itself.  This  winding 
would  close  singly,  as  192  and  61  have  no  higher  connucm 
fiiiCtiir  (hiin  1.  which  means  A=  I,  so  the  winding  is  sir.gly  re- 
ei\tran(  quadrui)li'. 

Example  //.  -A'=321  ;  p=5  ;  a  =  l  ;  n=4  ;  1V  =  (321 
— 1)/5=64,  which  means  a  backward  winding  ;  s=107,  giving 
three  coil  si<les  per  layer  per  slot.     There  is  only  one  i)air  of 
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that  the  object  in  view  in  the  whole  of  tlie 
treatment  has  been  attained,  namely,  the  set- 
ting down  of  information  on  the  subject  in 
such  a  way  that  it  will  be  of  use  to  those  who 
have  to  design  machinery  for  three- wire  systems, 
as  well  as  of  interest  to  those  who  are  coii- 
cerned  in  any  way  with  the  operation  of  such 
apparatus. 

Some  of  the  points  in  regard  to  the  rotary 
balancer  are  new  to  the  author,  which,  while  it 
does  not  by  an 3^  means  prove  them  previousl}' 
unknown,  has  made  very  interesting  the 
development  of  the  theory  along  the  lines 
adopted. 

The  author  takes  this  opportunity  of  ex- 
pressing his  thanks  to  his  assistant,  Mr.  W.  J. 
•John,  whose  insatiable  curiosity  on  the  subject, 
and  whose  refusal  to  be  satisfied  with  any 
explanations  which  did  not  cover  all  doubtful 
points  regarding  the  working  of  balancers,  were 
in  a  large  measure  the  originating  causes  of  the 
present  study.  As  the  result  of  the  investiga- 
tion has  been  more  or  less  to  satisfy  the  original 
questioner,  the  author  trusts  that  what  has 
been  written  will  be  foiuid  to  be  a  fairly  com- 
prehensive statement  of  some  of  the  more  im- 
portant points  connected  with  the  subject.  A 
certain  amount  of  well-known  matter  has  been 
included  for  the  sake  of  completeness,  but  that 
very  fact  may  save  future  search  for  information 
on  the  part  of  some  who  have  the  patien(Hi  to 
read  through  all  that  has  been  here  put  down. 


<;ircuit8,  80  the  question  of  symmetry  does  not  arise  ;   «a=4  ; 
A'/na=80j  ;  A=l,  so  the  winding  is  singly  re-entrant. 

The  total  bars  counted  are,  of  course,  the  algebraic  sum  of 
the  bars  found  from  the  a  column,  which  are  counted  back- 
wards, or  negatively,  in  this  case,  and  those  found  from  the 
1\  column,  which  are  counted  forwards,  or  positively,  as 
always.  It  is  always  useful  to  repeat  the  first  tapping  in  the 
table,  as  it  completes  the  various  additions  by  coming  back 
to  I  he  Bturt ,  and  so  acts  as  a  ciieck.  As  there  is  only  a  (juarter- 
coil  i)evond  bar  .'idO  the  tajqiing  is  taken  from  that  bar  ;  the 
half-coil  in  the  third  line  makes  a  conncition  to  the  back  of 
the  armature  necessary  ;  the  threc-(juarter  coil  in  the  ne.\t 
line  might  mean  cither  1'*  bars  i)eyond  271,  which  would  be  a 
whole  additional  coil,  or  274/17,  giving  half  a  coil  additional, 
and  the  lattf^r  lian  been  cho.sen,  so  as  not  to  have  the  two  801 
Xroiiim  adjacent.  TIiuh  the  groujjs  aitually  are  80,  Hd.J,  80, 
H<»J,  which,  while  not  an  exact  divisicm,  is  Hufliciently  close  to 
the  ideal  fo  be  correct.  Three  rings  in  this  case  would  have 
given  exact  diviHions  of  107,  with  tappings  at  1,  108  and  215. 
In  checking  the  correilneHS  of  these  points,  should  it  be  thought 
dcHirable  tr»  do  ho,  it  would  have  to  be  remembered,  in  counting 
tlie  coIIh  between  bars  Now.  1  and  J08,  that  there  are  214  bars 
from  I  to  I08  ill  the  direction  of  the  creep,  which  means  1,070 
coiIh  ill  the  forward  direction,  and  this,  with  ■'521  cast  out 
ihrMe,  leaven  107  coils  an  expected.  Care  must  always  be 
inUi-u  fo  tine  correct  HifiiB  for  the  variouH  couiitiiigB. 

Kxiiinple.K  iiii^lit  lie  iiiultiplied  iiidefiiiitf^ly,  but  enough 
liuvf  bi'eii  (^iveii  to  illiml  rale  t  he  rule  and  to  show  how  Him]ily  it 
may  be  itp])lied  to  any  (ase  wliii'h  cati  possibly  occur. 

XXXI.  CoNCLUDiNo  Note. 
Thin  brinft*  •"  •'  c(>iiclunion  the  consideration  of  balanceiH 
f<ir  lliree-wirc  roiitiniioiiN-ciirrunt  HyHteinH,  and   it  is  lio])ed 


ELECTRICITY  METERS. 

BY  J.  RENNIE. 

Tlio  earlier  fornis  of  meters  recorded  coulombs, 
the  pressure  being  assumed  at  a  constant  value. 
Wlicii  it  is  proferre<l  to  associate  both  the  pressure 
and  the  current  in  the  measuring  operation,  the 
instrument  becomes  an  energy  meter. 
In  a  motor  nuter,  the  electrical  <'nergy  drives  the  rotor  of  tjie 
meter,  and  so  ojjcrates  a  recording  train  giving  the  record.  But  in 
order  that  the  rotation  shall  be  directly  proportional  to  the  driving 
power  at  any  instant,  an  opposing  or  regulating  device  is  included. 
In  the  earliest  meters  a  rotating  \ano,  by  air  friction,  was  ustnl.  The 
plan  which  is  now  almost  universally  adopted  is  a  metal  disc,  the 
rotor,  moving  between  Uu-  poles  of  one  or  more  permanent  magnets 
and  producing  the  regulation  according  to  the  well-known  Barlow's 
wlieel.  or  Foucault-currcnt  biaU, 
current  meter,  the  disc  rotor  i 


i.f  the 
(kIuci 


alternating- 
the  driving 


In  the 

cd  lioti 

power  and  the  Foucault-current  regulation. 

In  electrolytic  meters,  the  measuring  devices  take  vaiious  forms. 
It  nwy  be  a"li(iuid  (hui.mixisable  by  the  electric  c\urent,  and  the 
dix'rease  in  bulk  of  the  ehclrolylc  is  shown  on  a  scale  gia«luat«xi  m 
units  of  energy;  or  lh<'  lii|uid  may  be  elcctrolytically  Iransferivd 
from  a  reservoir  to  a  iiica.-uring  vessel,  which  gives  a  means  of 
assessing  in  energv  vuiits  the  amount  that  has  been  decoiupo.s.jl  ni 
a  given  time.  Of  tlio  meters  in  use.  the  largest  proportion  iiiv  of  th- 
inotor  type,  with  a  eomparativi'ly  small  number  of  electrolytic. 

In  direet-eurrent  energy  in<ters,  the  rotor  was  drum  wound  to 
carry  the  iin'ssure  circuit.'  and  the  magnctie  lield  was  prinluced  by 
one  <)f  th<'  varicMiN  ways  of  arranging  tlic  current  circuit  suitably.  It 
was  desirable  that  this  eunvnt  should  be  as  smiill  as  possible,  to 
n'duce  the  <-nergy  lost  in  the  meter,  hence  the  larg<'  resi.slaiice  «<lde(l 
Huilable  tor  the  pressure  einphned.  The  .•ouslnielion  and  tbi'  melal 
iisixl  for  the  commutator  ami  (iie  brushes  have  throughout  eoiilunied 
Iroublesoiue  (|U.'HliouH,  Silver  was  found  veiy  unsuitable  for  our 
<'linuile.  gold  was  tried,  aii.l  thi'U  a  wash  ol  platinum.  The  choice 
has  favoured  silver  inolT  llwiii  anything  else,  combined  with  such  a 
form  of  brush  as  U.'p!  'I''""  '""'  maintained  the  con.luedng  pathway 
across  the  eoiumulntor  bars.  The  driving  spiiidh'.  usually  vertical, 
carried  a  disu  rotating  between  the  poles  of  pemument  magnets  and 
prcMlueing  the  regiihition  reipiired. 

*  Abulrnot  nf  iiu  Aihln 
ICIuctricinnn, 


deliv>T<>(l  to  the  Association  of  Supervising 
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Points  which  called  for  care  and  attention  were  the  toim  of  the 
Added  resistance  ;  the  prepaiation  oi  tlie  permanent  magnets  and 
the  volt  drop  in  the  current  circuit  of  the  meter.  As  for  the  resist- 
ance, the  manufacture  passed  through  the  various  vicissitudes  of 
haphazard,  or  any  how  winding,  to  an  ordered  form,  in  which  the 
winding  was  disposed  so  as  to  minimise  the  possibilities  of  short 
circuits,  which  had  an  effect  on  the  accuracy.  Then  the  wire  being 
wound  in  separate  sections,  there  was  less  risk  of  pressures  greater 
than  {K!rhaps  15  or  20  volts  between  any  two  contiguous  wires. 

The  drop  in  the  current  circuits  of  meters,  required  the  reconciling 
of  opposing  claims.  In  the  first  place,  a  large  drop  gives  a  large 
driving  power,  and  with  it  the  presumption  of  better  accuracy,  and 
perha]3S  more  hardiness.  But  large  drop  means  loss  of  watts,  and 
the  problem  has  always  been  finding  just  the  least  driving  power  that 
-will  serve  for  the  accuracy  required. 

For  a  suitable  driving  arrangement  for  alternating-current  meters, 
an  attempt  was  made  to  modify  one  of  the  arrangements  already  in 
use  for  direct-current  meters,  practically,  a  small  ironless  dynamo  ; 
this  was  easily  managed  by  winding  the  added  resistance  non-in- 
duotively.  But  there  was  still  involved  the  commutator.  Very 
soon  the  inductive  plan — Ferraris  motor — was  adopted,  and  even- 
tually led  to  a  most  admirable  type  of  meter. 

That  is  not  to  say,  however,  that  the  problem  of  a  suitable  meter 
was  at  once  and  for  ever  solved.  The  production  of  two  magnetic 
fields  and  of  two  currents  with  a  phase  difference  between  them  was, 
comparatively  speaking,  easy  ;  but  when  this  had  to  be  done  within 
the  small  compass  of  a  meter  case,  in  the  most  economical  fashion, 
and  in  the  way  best  suited  for  the  purpose  of  a  realible  measuring 
instrument,  there  arose  a  most  interesting,  if  slightly  puzzling,  pro- 
blem. It  involved,  tor  instance,  the  question  of  producing  a  suitable 
choking  coil  ;  methods  of  controlling  and  regulating  variations  due 
to  change  of  frequency,  and  to  change  of  pressure  ;  variations  in 
temperature  ;  methods  for  the  use  of  the  current  field,  and  its  dis- 
position towards  the  field  produced  by  the  pressure. 

A  detailed  examination  of  the  different  kinds  of  alternating-current 
meter  is  not  necessary  for  our  present  purpose,  and  on  this  part  of 
our  subject  I  shall  confine  myself  to  certain  outstanding  features. 

As  an  example,  a  certain  type  of  meter  had  a  mechanical  adjust- 
ment which  was  operated  by  moving  horizontally  a  certain  piece 
fixed  in  position  by  a  screw,  this  screw  being  small  and  so  lightly  held 
that  it  could  be  slackened  bj^  using  the  thumbnail  as  a  screwdriver. 
This  invited  criticism  because  any  chance  involuntary  movement  of 
a  screwdriver  or  the  fingers  might  unconsciously  change  the  adjust- 
ment. The  screws  in  such  a  case  should  always  be  hard  home,  to 
secure  permanence,  so  far  as  that  adjustment  is  concerned. 

The  screws  used  in  the  adjusting  should  preferably  not  be  small 
or  of  the  watchmaker  type.  Those  for  the  connecting  cables  should 
be  strong  and  serviceable,  with  not  too  cjuiek  a  pitch  and  able  to 
stand,  without  stripping,  the  use  of  a  reasonably-sized  screwdriver. 
Where  a  magnetic  gap  is  employed,  it  is  advisable  that  the  faces  of 
the  gap  should  be  machined.  There  have  been  instances,  in  which 
for  convenience,  the  ends  of  the  laminations  were  not  even  trimmed 
but  left  ragged,  forming  uneven  surfaces.  This  unevemiess  would 
not  of  itself  be  objectionable,  except  that  on  such  surfaces  there  is 
alway.s  a  risk  of  material  collecting  and  lodging,  and  it  is  surprising 
how  much  magnetic  material  there  i«  about. 

I  would  also  mention  a  matter  which  is  not  now  so  frequently  met 
with,  a  pressure  coil  in  which  the  connection  is  provid<d  by  simply 
leaving  out  a  sufficient  length  at  each  end  of  the  wire.  In  our  climate 
there  is  always  the  liability  to  electrolytic  corrosion  at  the  point 
where  such  wires  emerge  from  the  body  of  the  coil,  and  it  is  also  there 
that  a  bending  strain  is  applied  on  making  and  breaking  connection  ; 
hence  the  frequent  result  that  a  break  happens  at  the  most  incon- 
venit^nt  ])lac(>  for  repair.  It  is  advisable  on  this  account  to  make  the 
first  and  last  four  or  five  turns  of  comparalively  tliick  wire,  say,  Nos. 
18  or  Hi,  and  to  bringing  out  .sufiici<'nf-  Inigllis  of  the  thicker  ends  to 
make  the  connection.  Further,  the  usual  jjn-iaiitions  should  be 
taken  to  safeguard  the  bending  risk  at  the  exits  from  any  winding. 

In  the  1882  Electricity  Act,  provision  was  made  for  measurement 
and,  as  J  think,  great  wisdom  was  shown  in  lh(^  nu^thod  adopted. 
It  was  practically  lefl  in  the  hands  of  a  State  department,  the  Board 
of  Tra<^(^  to  estalilish  such  Kiiles  and  Begulations  as  might  from  time 
to  time  be  necessary  or  advisable.  Thi^  effect  of  these  Rules  or 
Hogiilalions  could  !)<■  reconsiderd  and  altered  as  occasion  showed 
necessary,  without  furl  her  Parliamentary  action,  which  might  have 
prov(K.l  a  very  great  inconvenience. 

The  system  eslablislied  by  the  Board  of  Tra<le  imdi-r  the  meter 
clauses  of  the  Klei  Irical  Lighting  Clauses  Act,  IS!)i).  may  be  briefly 
summarised  as  follows  :  The  value  of  the  supjily  was  to  be  ascer- 
taiiK'tl  by  an  apprnpriaie  meter,  duly  certified.  &c.  A  certified  nu'ter 
was  to  b<-  a  meter  iif  ,i  l\|ic  that  had  been  ai)provcd  by  the  Board  of 
Tra<|r,  iind  fouml  inriirali'  by  an  inspector  appointed  under  the 
speci.il  Order. 


The  first  requirement  was  securing  approval  for  the  type  of  meter. 
For  this  purpose,  three  or  more  specimens  were  to  be  submitted  to 
the  Board  of  Trade  for  examination  and  test,  as  they  might  from 
time  to  time  deem  desirable.  When  a  type  had  been  approved,  a 
specimen  was  sealed  and  retained  by  the  Board  of  Trade,  together 
with  a  specification  and  suitable  drawings.  Any  meter  exactly 
similar  to  such  specimen  and  of  a  range  included  in  the  approval, 
might  be  sealed  by  an  inspector  as  a  certified  meter,  provided  that 
he  had  ascertained  by  test  that  it  was  a  correct  meter.  The  word 
■'  correct  "  was  left  undefined  until  1909,  when  a  definition  was  em- 
bodied in  the  Electric  Lighting  Act  of  that  year.  From  the  begin- 
ning, the  accuracy  required  for  approval  was  2  per  cent.,  plus  or 
minus,  from  one-tenth  load  to  full  load,  whilst  for  certification,  the 
accuracy  was  2i  per  cent.  ;  and  these  figures  were  well  known  to  all 
concerned.  A  subsequent  clause  in  the  same  1899  Act  requires 
the  undertaker  to  supply  through  an  appropriate  and  certified  meter 
to  any  consumer  who  may  so  demand  it. 

The  general  effect  of  this  was  to  leave  the  meter  question  almost 
entirely  in  the  hands  of  the  undertakers,  and,  for  a  time,  applica- 
tions for  approval  were  very  limited.  Makers  did  not  find  that  ap- 
proval was  any  great  assistance  to  their  sales.  Further,  the  require- 
ments of  the  Board  ot  Trade  tor  approval  becoming  more  generally 
known,  it  was  seen  that  a  specification  tor  meter  contracts  might 
with  advantage  be  reduced  to  a  couple  of  lines,  stating  that  the  msti-u- 
ments  were  to  be  of  type  approved  by  the  Board  of  Trade.  By  the 
year  1908  requests  for  approval  became  more  frequent  and  increased 
at  a  growing  rate  until  the  advent  of  that  general  disturber  of  the 
peace,  the  present  war. 

These  requirements  in  their  final  form,  are  grouped  in  thrc^e 
divisions.  Division  A  includes  matters  of  construction  (looking  at 
the  instrument  as  a  machine) ;  Division  B  has  special  refernce  to 
the  electrical  features  ;  and  Division  C  to  the  accuracy",- 

Requirements  under  A  and  B  would  be  merely  matters  of  inspec- 
tion but  for  the  fact  that,  even  at  this  late  date,  correspondence  or 
conference  is  nearly  always  required  upon  details.  Sometimes 
experiment  is  needed,  but  not  usually  prolonged.  In  early  speci- 
mens, it  appeared,  less  consideration  was  given  to  the  electrical  than 
to  the  mechanical  part.  For  instance,  in  the  matter  of  insulation, 
it  was  not  always  remembered  that  the  atmosphere  in  this  countiy 
is  never  favourable  to  insulation,  and  is  sometimes  actually  destruc- 
tive of  it.  Again,  in  winding  a  circuit,  it  was  often  necessary  to 
criticise  forms  and  methods.  Perhaps  Only  in  this  division  of  the 
requirements  did  clash  of  opinions  arise.  In  one  case  a  meter  was, 
on  the  part  of  the  makers,  held  back  from  approval  because  of  their 
unwillingness  to  change  the  method  of  winding  the  added  resistance. 
Even  in  that  case,  however,  they  subsequently  fomid  it  useful  to 
conform  to  the  requirements,  which  had  meanwhile  acquired  the 
undoubted  support  of  the  meter  trade  generally. 

In  dealing  with  the  third  division,  C  (accuracy),  experimental 
work  is,  of  course,  necessary,  and  at  times  somewhat  lengthy,  for  a 
reason  which  you  should  know.  Wlien  a  meter  has  received  the 
approval  of  the  Board  of  Trade  under  the  Electric  Lighting  Acts 
there  is  not,  apparently,  any  known  power  for  revoking  that  approval. 
A  case  arose  in  which,  some  time  after  approval  had  been  given  to  a 
certain  meter,  difficulties  emerged,  and  the  makers,  after  a  lengthy 
investigation,  produced  a  new  type.  They  applied  to  have  the 
original  approval  revoked,  but  that  was  found  impossible,  and  their 
only  cour.se  was  to  withdraw  the  meter  from  sale.  For  this  reason 
the  examination  in  respect  of  division  C  of  our  requirements,  and  to 
a  slight  extent  with  regarii  to  B_a.s  well,  has  to  be  done  with  an  eyo 
to  the  possibility  of  changes  occurring  through  the  flirx  of  time  and 
ordinary  rrsagc. 

But  I  here  is  still  another  influence  affecting  the  meter  and  its 
record,  the  onus  of  which  ii\ust  be  laid  orr  your  shoulders  and  upon 
those  of  the  consinner.  I  mentioned  very  briefly  certain  circmn- 
starrces  attendant  on  the  jiosition  oe(^uj)ied  by  a  meter.  It  is 
possibly  not  usual  to  find  niagnetie  elTects  in  the  neighboiu'hood  of 
an  oi-dinary  household  nieter,  but  do  not  forget  that  they  exist. 
Possible  vibi'ations  of  the  support  must  certainly  be  remembered. 
Also  temperat\u-e  and  moisturi".  Temperatures  may  be  higher  than 
the  nornuil,  and  changes  of  the  temperatuie  may  also  be  greater  tharr 
the  noi'mal.  Damjjrress  oir  the  wall  or  in  the  neighboiuhodd  of  the 
sir|>porl  is  to  be  avoide<l  wherever  possible.  The  errors  due  to  tiro 
eircinnstances  which  I  lurve  mentioned  can  certainly  be  greatly 
deci-eased  if  in  ijistalling  a  meter  yorr  can  secure  their  avoidance. 

Agairr,  there  is  the  qirestiorr  of  lighting  arrd  eonvenierrce  of  reading. 
I  aur  str-orrgly  of  ojiinion  that  much  latent  inaccuracy  irr  meter 
reading  and  in  instrument  r-ea<ling  generally  is  to  be  traced  to  in- 
sufficient illumination  of  the  dials  or  .scales,  and  to  their  positions 
making  the  reading  a  dillicult  and  awkward  job.  The  dials  may  bo 
too  high  above  the  eye  level,  and  too  low,  making  it  difficult  to  get  • 
down.  The  instrument  it.self  is  by  iro  ureans  unsightly,  and  I  have 
never  rurderstood  why  it   should  be  relegateil  to  the  coal  cellar — 
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to  anwhere,  in  fact,  provided  it  be  out  of  sight  and  out  of  mind. 
This  is  altogether  a  wrong  notion  ;   do  try  to  change  it. 

A  large  number  of  electricity  meters  have  been  submitted  to  and 
tested  by  the  Board  of  Trade,  and  of  these  the  construction  and 
pattern  of  77  different  types  were  approved  from  1891  until  the 
present  date. 

The  total  of  77  includes  32  of  foreign  manufacture  and  45  of  home 
manufacture.  The  45  of  home  manufacture  were  submitted  by  10 
British  firms  and  the  32  foreign  by  eight  foreign  companies  or  by 
their  agents  here.  Xo  notice  has  been  taken  of  repeated  impiove- 
ments  on  approved  tv-pes,  which  were  accepted  and  included  within 
the  original  approval  in  each  case. 

Further,  30  of  the  meters  were  for  measurement  on  direct-current 
circuits  and  47  for  alternating-current  circuits.  Of  the  direct- 
current  meters  10  were  of  the  motor  type,  and  of  the  lemaining  20 
all  were  elcctroh'tic.  There  were  11  of  type  in  which  mercm-y  was 
used  and  n'ne  used  other  electrolj-tes  ;  hence  the  electrolj'tie  prin- 
ciple operated  in  two-thirds  of  all  the  direct-current  meters.  Two 
of  the  mercury  meters  and  one  of  the  electroh'tic  were  prepayment. 

Whatever  might  be  the  future  of  meters,  it  will,  I  think  always  be 
desirable  that  every  meter  in  a  company's  circuit  should  be  tested  at 
periodic  intervals.  As  a  beginning,  the  interval  should  not  exceed 
thrte  years,  and  preferably  one  year,  but  as  time  passes,  and  ex- 
perience of  the  various  types  accumulates,  one  might  lengthen  the 
p<!riod.  So  far  as  present  experience  goes,  probably  the  time  inter- 
val, five  j-ears,  under  the  Meter  Laws  in  Canada,  is  the  maximum. 

And,  now,  having  said  so  much  about  electricity  meter.s.  let  me 
whisper  the  dreadful  querj%  "  Why  electricity  meters  ?  "  Is  it 
necessary  to  add  to  the  other  expenses  in  the  production  of  electricity 
those  further  of  providing  meters,  installing,  reading  periodically  and 
acf^ounting  ? 

If  it  could  be  shown  that  a  meter  in  the  house  provides  an  oppor- 
tunity for  the  undertakers  obtaining  knowledge  of  the  rin  uiiistances 
of  the  con.sumption,  then  something  might  be  said  foi  tli  iiii|i(i  na- 
tion of  meters.  But  it  must  be  remembered  that  the  .■^aun'  olijict — 
control  for  the  circum-Stanoos  of  consumption — is  attained  in  the  case 
of  the  distribution  of  water.  A  "  stopcock  "  is  an  official  who  pio- 
video  exactly  the  same  control  as  we  suppose  the  meter  readers 
provide. 

The  number  of  electricity  meters  now  on  circuit  in  this  country 
cannot  be  much  short  of  three-quarters  of  a  million,  and  if  we  take 
them  at  the  round  figure  of.say,  30s.  each,  they  represent  a  capital 
outlay  of  £1,125,000.  Probably,  four  or  five  years  represents  the 
accurate  life  of  a  meter,  and  we  might  estimate  that  at  the  end  of  10 
vcarH  renewal  was  necessary.  Let  us  take  the  depreciation  as 
illO.WX)  per  year,  a  moderate  estimate. 

Further,  to  ke<'p  the  meter  up  to  its  accviraoy,  extensive  repairs  and 
adjiiHlments  will  be  necessary  at  the  end  of  every  third  or  fourth 
year. 

Hence  it  would  appciar  that  for  all  accounts  less  than  £10  per 
annum  the  interposition  of  a  meter  adds  about  2J  per  cent,  to  the 
bill,  and  for  economy's  sake  there  is  much  to  be  said  in  favour  of 
dispensing  with  the  meter. 

Ah  the  amount  of  the  bills  for  electric  energy  taken  by  the  eoii- 
Kiimer  int'renHCH  to  £."()  or  £100  the  relative  outlay  concerned  with 
e/Mih  [Mirlicular  aci^ount  becomes  of  less  importance  to  the  aecoiuit. 
iind  whether  its  inti-rposition  is  justifiable  is  a  question  (o  he  argui  il 
on  other  ({rounds. 


NON-INFLAMMABLE  SWITCH  OIL.* 

BY  DK.  G.  .STEKN. 

Viij{eliuinn  t  l"'s  lately  described  expen'TnenlH  with  carbon  liini 
chloride,  which  are  intended  to  show  that  under  certain  condilioriK 
thin  fluid  iiiiKlit  lie  umriully  iniployed  in  oil  HwilclicH.  Thi'  author, 
th'Ti  (nri,  ihiiiliH  il  mi(?lil  hi-  inlerenting  to  deHcribi^  what  has  been 
ilon>'  Ml  lh<  Al'ni  ni<- rw  Klektrieilitts  (Jesi'llsehaft's  laboratory  with 
Hom'wliiit  K  iriiliir  ri-HultM.  On  the  oeension  I'f  ii  visit  in  lillO  to 
''hieimo.  Ih'-  iMilhor  fiiunij  thai  fiirlion  tetrachloride  was  being  used 
with  hiuh  t<  iiMJon  fimi'M  to  HUiipreoH  the  iirc  which  is  fiirnii'd  on  the 
blowing  <>•  till-  fiiMi-,  It  was  Hii|ipowd  to  have  advuntagcH  over  oil 
iin  iireount  of  Ih'-  fact  that  it  wax  not  so  eiisliy  intlnnu'd.  Howi'ver, 
it  wiw  foiincl  that  the  arc  enuw'd  n  I'nnHlderable  carlioniHatioii  of  the 
tliiiil.  and  Hint  the  |mrlii  Ich  n(  carlMjii  were  liable  (o  rcHlart  thi'  are  if 
<>  heavy  loud  wnn  ciirm  il  liy  the  fuse.  Moreover,  free  chlorine  was 
nlunyH  prew  lit,  Kiirllii-r  experiiiieiitH  with  carbon  letraihlor'ile 
were,  therefore,  rliw'ontiniir'd,  beeaiiNe  it  wiih  louncl  tliat  the  chlorine 
idwiivH  nitnekid  the  fuse  Nteiullly,  and  after  a  short  tim''  the  fuse  was 


liable  to  blow,  while  carryiiig  the  normal  current.  In  fact,  different 
metals  were  left  lying  in  the  laboratory  for  lengthened  periods  in 
carbon  tetrachlorids.  and  all  were  found  to  be  attacked  till  they 
gradually  became  unrecognisable.  Other  chlorine-combinations- 
were,  therefore,  tried,  adding  various  substances,  which  were  in- 
tended to  fix  the  free  chlorine.  Switch-oils  of  this  character,  said  to 
be  non-inflammable,  are  now  very  largely  advertised.  One  of  these 
consists  of  pentachlorethane  (C.MC!^),  which  is  better  than  carbon 
tetrachloride,  inasmuch  as  it  boils  only  at  ieO°C.  The  specific 
gravity  is  1-658,  and  the  dielectric  constant  is  2-25.  The  fluid  begins 
to  solidify  at  —  18''C.  At  ordinary  temperatures  it  docs  not  attack 
copper,  iron  or  lead,  though  it  does  so  if  heated.  If  heated  for  a 
length  of  t'me  in  contact  with  water,  hydrochloric  acid  is  formed.  It 
decomposes  very  decidedly  under  the  action  of  the  electric  arc.  A 
direct-current  arc,  carrying  25  amperes  at  110  volts,  was  formed  in 
the  fluid,  and  large  quantities  of  chlorine  and  hydrochloric  acid  were 
formed,  and  remained  in  solution,  giving  a  strongly  acid  reaction. 
The  copper  electrodes  were  a! so  much  attacked. 

These  results  seemed  to  show  that  the  fluid  was  unsuitable  for  oil 
switches  ;  but  for  the  purpose  of  completing  the  examination,  short- 
-circuit tests  were  carried  out  by  way  of  comparing  its  action  with  that 
of  ordinary  switch  oil.     The  following  table  gives  the  results  : — 

Table,  comparing  re.siiltf:  irith  pfiiiaclilorelhane  ntid  iritfi  erdinarii 

switch  oil  {frequency  50). 

(1)   With"  Non-infiammable  Oil." 


Volts. 

Amneres. 
max. 

K.V.A. 

Duration  of  arc 
in  half-periods. 

2.SflO 
2.<100 
."i.-WO 
5,300 

1,4S0 

820 

2,570 

2.600 

7..300 

4.100 

23.800 

24.000 

S 
4 
ft 

(2)  With  Normal  Oil 


2,fl00 
.5.300 
5,300 


When  the  non-inflammable  oil  was  used,  the  escaping  vapours 
were  strongly  acid  and  smelt  of  chlorine  :  the  metallic  portions  were 
strongly  attacked  and  the  contacts  much  burnt.  With  the  normal 
oil  the  contacts  were  only  slightly  burnt.  These  expei'ments  show 
that  the  non-inflimimable  oil  is  a  much  less  satisfactorj'  extinguisher 
of  the  arc  than  the  normal  oil ;  imder  similar  conditions  in  the  two 
cases  the  are  lasts  three  times  as  long  with  the  non-inflammable  oil 
as  with  the  normal  oil.  Taking,  again,  the  in.sulating  resistances  of 
the  two  at  18'(".,  we  find  with  noii-iMflamuiable  oil  that,  when  fresh, 
it  is  1,200  megohms,  and  after  the  slmrt-circuit  it  is  120  megohms, 
whereas  with  the  normal  oil  it  is  28,000  juegohms  in  both  eases. 

The  results  of  the  following  expcriuu  lit  are  to  be  aserilKd  to  the 
low  insulation  resistance  of  the  nonintlammablc  oil.  Disc!  elec- 
trodes, 4  cm.  in  diameter,  were  immersed  at  a  distance  of  5  mm., 
and  an  alternating  pressure  of  7,£00  volts  was  applied.  The  tem- 
|)(  ratiire  of  the  fluid  rose  5-5°r.  in  an  hour  :  the  normal  kind  of  oil 
(I'd  not  h'-at  to  any  measurable  extent  on  lO.tMIO  volts  under  smilar 
coiulitioiis.  Similar  results  were  given  by  iiica.'^un  niciils  on  the 
breakdown  voltage.  With  the  ■' noiiliitlamuialilc  "  oil  and  with 
needle  points,  the  breakdown  voltage  over  a  gap  of  l(»  inin.  was 
25,000  volts,  but  after  a  short  cireiiil  with  the  same  fluid,  the  break- 
down pressure  was  reduced  to  7,000  volts.  With  the  normal  oil, 
the  pressure  was  about  32,000  volts  in  the  two  eases  under  B'milnr 
eoiwIitioiiH.  It,  th<'refore.  hardly  seems  likely  that  any  advantages 
would  result  from  the  use  of  noniiillanimahle  oil.  even  if  u>i\<'d  with 
iioriiial  oil  ill  any  proportions;  miy  siii  h  iiuxliur  might  quite  pos- 
sibly ac<!entuate"the  failings  "f  ImiiIi  wiiIhuiI  piiuluciiig  any  goed 
rcMull  whatever. 


•    \l-tr(i-ledffom  the  '    KleklroKehliiMclie  Z<'it»olirifl. 
!  I  III  Ki.w-nii' iA?»,  Vol.  lA.W  II..  p.  r>M). 


Il'fi'.'2.  1(11(1, 


ELECTRicrry  supply  in  Birmingham. 


The  reiorl  of  the  Klectrie  Supply  Coiiiliiillee,  piesnildl  to  the 
Hiriiiinghiim  CJqrporiition  on  TiirKlay,  contained  the  d(^tailcil  ii-port 
of  CoiiriiillorH  Ajipli'liy  iird  Meiile.  who  were  recently  apinMiiled  ti> 
ili(|uire  into  the  causes  of  the  niinl  interrupt  ions  of  eleclrn  supply. 
(    The  following  is  an  alistract  of  this  report  : — 

At  the  (iiitu'liVMkiitoh  is  siven  of  (Iw  drv,  loiunrnt  c.f  the  cjootiirinpply 
iindirliiking  oince  (he  oiieniiig  ol  llw  Siiimm.rluiie  .sliitiiiii  in  IflOO.     The 
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■demand  increased  at  a  vcrj-  rapid  rate  and  in  190S  the  engineer  (Mr.  R. 
A.  Chattook)  reported  it  would  be  necessary  to  build  an  additional 
generating  station  for  the  winter  of  1913-14.  A  site  was  selected  and 
in  April,  1910,  Mr.  Ghattock  said  that  additional  plant  would  be  required 
before  the  new  station  could  be  finished,  and  he  proposed  that  con- 
siderable additions  should  be  made  to  the  Summer-lane  plant,  which 
would  be  spread  over. the  next  four  years,  the  last  instalment  to  be 
completed  in  1914.  That  would  have  the  effect  of  postponing  the 
necessity  of  a  new  station  for  two  years  (from  1913  to  1915)  and  the 
scheme  was  duly  authorised.  In  October,  1911,  the  Council  were 're- 
commended to  purchase  the  Nechells  site  and  to  raise  £500,000  for  the 
station  which  was  to  be  ready  for  the  wirter  of  1915-lG.  The  Council 
sanctioned  the  purchase  of  the  site,  which  possessed  railway  and  canal 
facilities,  but  no  effectual  tests  were  made  of  the  nature  of  the  ground, 
and  they  are  of  opinion  that  although  its  character  was  known  to  the 
engineer,  and  to  some  e-xtent  to  the  committee,  the  difficulties  that  wotild 
be  experienced  in  getting  foundations  for  a  large  establishment  were  not 
appreciated  by  either,  and  that  this  had  a  material  bearing  on  the  sub- 
sequent difficulties  of  the  department:  There  were  four  j"ears  (October, 
1911,  to  October,  1915)  for  erecting  the  now  station,  a  period  which  the.y 
find  should  have  been  ample  for  the  pur):ose.  The  failure  to  carry  out 
this  programiue  has  been  the  cause  of  the  interruptions  of  supply  and 
consequent  public  inconvenience.  Dealing  with  subsequent  events,  the 
-coimcillors  state  that  ill  July.  1914,  14  months  before  the  date  when  the 
station  had  to  be  open,  beyond  a  few  experimental  piles  having  been 
driven  and  some  railway  sidings  laid,  no  work  on  the  site  had  been  done. 
In  order  to  complete  the  station  by  the  specified  time,  the  whole  of  the 
foundations  and  the.  whole  of  the  steel  framework  of  the  building  should 
hare  been  completed  at  this  date,  and  if  that  had  been  done  there  should 
have  been  no  difficulty  in  completing  and  equipping  the  first  instalment 
of  the  station  with  two  out  of  the  three  5,000  kw.  sets  delivered  by 
October,  1915.  notwithstanding  that  war  conditions  had  begim.  After 
referring  to  the  erection  of  teraporar^^  plant  adjoining  tho  Ch>ster-street 
station,  the  report  deals  with  the  interruptions  of  supply  since  October, 
1915.  which  were  due  to  mechanical  breakdowns,  insufficient  steam  due 
generally  to  inferior  coal  bemg  supplied  and  the  breakdown  of  the  coal- 
handling  facilities  at  Smnraer-lane. 

The  report  states  that  the  failures  were  primarily  due  to  an  abnonnal 
demand  for  electric  current  following  the  outbreak  of  war,  which  was 
greater  than  the  Committee  could  reasonably  be  expected  to  have  fore- 
.si'en.  This  increased  demand  came  at  a  time  when  the  department  was 
least  able  to  meet  it  and  the  inability  to  meet  the  exceptional  situation 
arose  from  causes  which  were  not  beyond  the  control  of  the  Committee. 
Had  the  Committee  carried  out  their  programme  of  having  the  first 
portion  oi  the  new  station  ready  by  October,  1915,  they  would  have 
had  a  plant  installed  more  than  sufficient  for  the  nonnal  requirements 
and  a  station  in  which  additional  plant  to  take  the  war  load  could  easily 
have  been  jilaced  as  it  was  required.  The  shortage  of  supply  and  public 
inconvenience  would  not  have  occurred  and  large  sums  of  money  for 
temporarj"  plant  would  have  been  saved,  if  it  had  not  been  for  delays 
which  were  not  unavoidable.  The  delays  were  due  to  various  causes, 
for  some  of  which  the  councillors  find  the  engineer  cannot  be  absolved 
from  criticism  and  others  of  which  were  caused  by  the  indecision  of  the 
■  Committee  when  decision  and  a  definite  policy  were  vital.  The  engineer's 
hi-alth  broke  down  in  1912  and  he  was  away  for  some  months  at  a  time 
when  he  could  otherwise  have  proceeded  with  his  designs  for  building 
and  plant.  If  the  difficulties  of  the  foundation  had  been  promptly  taken 
in  hand  in  July,  1912,  and  the  whole  question  of  how  to  carrj-  the  build- 
ing been  referred  to  an  expert  firm  to  design  and  carry  out  In  conjunction 
with  the  engineer,  and  that  if  the  engineer  had  appreciated  the  necessity 
of  having  his  machinery'  decided  upon  and  :he  position  and  weights  to 
be  carried  known,  in  order  to  enable  the  foundation  dtsigners  to  make 
their  plans  earlier,  many  valuable  months  woukl  have  been  saved  and 
the  station  could  have  been  completed  and  running  in  time.  Evi>n  with 
things  as  they  were,  the  station  could  probably  have  been  read}"  in  1915 
if  there  had  been  a  more  definit-  policy  among  the  (Jommittee  of  either 
accepting  in  principU'  tlie  proposals  of  their  own  engineer,  or,  if  the>' 
were  not  i)repared  to  do  so,  of  calling  in  a  second  and  higher  opinion  to 
advise  and  as.sist  him.  Instead  of  that  there  appears  to  have  been,  since 
December,  1912.  a  series  of  differences  of  opinion  among  the  {'(mimittee 
as  to  aceei>ting  or  vaiying  the  engineer's  projiosals,  leading  to  post- 
ponement of  <lecisions  during  a  jeriod  when  decision  and  prompt  action 
wer-  absolutely  essential,  and  resulting  in  further  delays,  for  which  we 
consider  the  engineer  was  not  responsible.  The;-  consider  that  consider- 
able allowance  must  be  made  for  the  engineer.  His  health  broke  down 
at  a  time  when  it  was  most  important  that  he  should  be  deciding  the 
general  lines  on  which  he  was  to  advise  the  Committeo,  and  from 
December,  1912,  onwards,  he  did  not  receive  the  support  of  the  wholu. 
of  tin;  Committei'.  .  They  find  his  original  recommendations  were  eventu- 
ally iulopted  and  although  it  would  havi  been  unreasonable  to  ask  the 
Committee  to  accept  them  without  careful  examination  much  time  was 
lost  in  discussing  alternative  schemes  which  were  in  the  end  rejected. 
Although  the  amount  of  delay  duo  to  any  individual  incident  may  be 
found  to  he  sn\all,  the  results  were  cumulative  and  disastrous  to  thi 
progran\nie  set  by  the  Committee  and  ai)i)roved  by  the  Council,' 

Till'  members  of  the  Vllectric  Supply  ('omniittee  who  were  members  in 
Nov<nil  cr,  1911  (Ald(  rnien  Jei>hcott  Kllawa-i- and  Bird,  and  Coimcillors 
IJnrman,  HawUer,  Hu'th  and  Marks),  have  issued  a  detailed  statenuMit 
replyint;  to  Messrs.  Ajipleby  and  Bcale's  report.  They  state  that  in 
\\:\}\  1914,  the'  pla-it  of  the" undertaking,  plus  the  set  to  be  installed  at 
I  liister-strect.  api)eared  ample  to  m.ect  the  requirements  of  the  situation 
.md  even  after  tin  war  broke  out  the  necessity  for  immediatoly  increasing 
the  ])lant  was  not   appan-it.      For  the   first  few    months  of  the  \\:»r  it 


seemed  probable  that  the  industries  of  the  city  would  decrease,  and  not 
until  the  Government  realised  the  enormous  munitions  requirements  of 
the  war  and  commenced  to  place  orders  in  Birmingham  did  the  trade  of 
the  city  revive.  Then  the  committee  at  once  took  steps  to  provide 
further  plant  by  action  which  the  authors  of  the  report  approve.  Work 
on  the  permanent  site  was  discontinued  early  in  1916  because  it  was 
ascertained  the  Treasury  would  not  sanction  funds  being  riised  to  com- 
plete the  works.  They  agree  with  CormeiUors  Appleby  and  Beale  in 
their  conclusion  that  the  failures  were  primarily  due  to  an  abnonnal 
demand  for  electric  current  following  the  outbreak  of  the  war,  which 
was  greater  than  the  comni'ttee  could  reasonably  be  expected  to  have 
foreseen.  It  was  easy  to-day  to  say  that  delays  in  1913  were  the  cause, 
but  such  delays  were  due  to  proper  examination  of  the  steps  to  be  taken, 
and  if  the  committee  erred  on  the  side  of  caution,  it  should  be  remem- 
bered that  ecor  omy  and  prudence  in  exjJenditure  were  regarded  as  super- 
latively important  at  that  time.  So  soon  as  the  requirements  of  the 
situation  were  apparent  no  time  was  lost  in  meeting  them  and  the  large 
sum  of  monev  spent  in  temiiorarv-  provisions  was  therefore  simplv  a  part 
of  the  contribution  of  Binuingham  to  the  prosecution  of  the  war.  and 
had  brought  a  substantial  financial  return  to  its  m.anufacturcrs  and 
citizens.  Such  expenditure  during  peace  time  would  have  been  re- 
prehensible, but  it  was  unjust  to  coidemn  the  comm.itteo  now,  becTause 
whilst  it  made  what  it  believed  to  be  adequate  provision  for  peace  re- 
quirements and  refused  to  expend  huge  sums  of  money  before  bfing 
satisfied  of  the  necessity,  in  common  with  the  rest  of  the  nation  it  did 
not  anticipate  and  provide  against  the  conflagration  of  August,  1914. 
Referring  to  certain  negotiations  for  a  bulk  supply  from  a  large  company 
in  the  district,  it  is  stated  that  the  negotiations  with  the  company  and 
the  Ministry  of  Mimitions  have  been  practically  computed,  with  the 
result  that  a  further  10.000  kw.  of  plant  will  be  available  for  the  supply 
of  electricity  to  the  city.  At  the  end  of  the  present  year  the  generating 
plant  erected  since  Augast,  1914,  ought  therefore  to  be  32,000  kw.,  that 
is  7,000  kw.  more  than  the  pennanent  station  would  have  held  had  it 
been  completed.  That  might  not  place  matters  beyond  anxiety  because 
of  the  huge  increase  in  the  demand,  tut  it  provided  a  more  substantial 
supply  than  would  have  been  given  by  the  permanent  works,  for  the 
non-completion  of  which  the  committee  was  criticised.  The  demand  for 
current  was  being  overtaken,  but  the  spare  plant  was  admittedly  meagre 
and  new  connections  were  constantly  demanded.  The  committee  are 
very  strongly  of  opinion  thatr  even  now  the  permanent  station  should 
be  proceeded  with.  Plans  are  now  in  i  reparation  and  in  order  to  allay 
any  anxiety  that  may  be  aroused  by  the  observations  contained  in' the 
report  upon  the  disadvantages  of  ths  Nechells  ])ermai>ent  site,  the  com- 
mittee have  asked  the  President  of  the  Institution  of  Electrical  En- 
gineers (Mr.  C.  P.  Sparks)  to  furnish  them  with  a  report. 

The  City  electrical  engini-er  (Mr.  R.  A.  Chattock)  also  submitted  a 
statement  with  reference  to  the  report.  He  took  exception  to  the  sug- 
gestion that  the  difficulties  in  relation  to  the  foundations  were  not  ap. 
predated  by  him  or  the  committee  and  that  that  had  a  material  bearing 
upon  the  subsequent  difficulties  of  the  department.  He  could  not  agi-ee 
that  the  foundation  problem  was  a  fonnidable  one.  and  after  inspecting 
some  piling  work  in  London  he  recommended  the  use  of  piles.  The 
committee,  however,  decided  to  consider  alteniative  schemes  for  carrj'ing 
the  station  upon  ferro  concrete  rafts  and  upon  piles,  and  some  months 
were  taken  up  over  that  matter  in  1913.  There  was  no  material  delay 
due  to  the  alteration  in  the  size  of  the,  switch-house.  As  regards  tho 
ijuestions  of  coal  quality  and  stock,  there  was  no  doubt  the  quality  o{ 
practically  all  coals  had  detc-iiorated  during  the  past  18  months  ;  the 
heat  value  had  fallen  considerably  and  the  percentage  of  ash  had  in- 
creased, with  the  result  that  it  was  impossible  to  obtain  as  much  steam 
from  the  boilers  as  used  to  be  the  case. 


Electricity  and  Milk  Production. — Tlie  shortage  of  milk, 
due  largely  to  ditticultics  (jf  transport,  suggests  another  field 
of  agricultural  work  where  electricity  can  do  good  service.  The 
transport  of  milk  and  agricultural  produce  is  largely  a  matter 
of  providing  light  electric  railways.  In  the  pastoral  districts 
in  parts  of  Wales  and  Ireland,  for  example,  facilities  for 
carrying  such  j)roduce  are  almost  non-existent,  and  this  has 
always  been  a  check  on  agricultural  production,  as  well  as 
])otential  industrial  resources.  In  the  dairy  electrical  ap- 
j)liaiices  have  fully  justified  their  value,  and  it  only  requires 
electric  power  to  be  available  tor  them  to  be  much  nuire  used. 
The  prejudice  against  tlie  milking  machine  has  now  been 
largely  overcome,  and  experts  believe  that  its  action  is  n^ore 
reliable  than  milking  by  hand,  especially  as  skilled  milkmaids 
are  now  difficult  to  obtain.  Refrigerating  machinery,  again, 
jilays  a  great  part  in  preserving  milk  and  enabling  it  to  be 
transported  for  hmg  distances,  and  electrically-driven  centri- 
fugal separators  for  removing  the  cream  are  great  time-savers. 
The  use  of  mechanical  metluids  i,s  also  of  assistance  iir  main- 
taining cleanliness  and  in  sterilisation. 
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SOME   POINTS   IN  AMERICAN   PROGRESS. 

A  perusal  of  the  bound  volimie  of  reports  of  the  Electric 
Light  Association,  which  has  recently  come  to  hand,  gives 
a  good  idea  of  the  trend  of  the  electricity  supply  industry 
in  the  United  States,  and  affords  interesting  reading  on 
many  topics.  We  may  refer  particular!}'  to  a  very  lengthy 
report  on  progress  by  the  secretary,  Mr.  T.  C.  Martin. 
From  this  it  is  evident  that  extremely  rapid  progress  is  now 
being  made  by  some  of  the  electricity  undertakings.  For 
example,  the  peak  load  of  the  Consolidated  Gas.  Electric 
Light  &  Power  Co..  of  Baltimore,  rose  to  40 ,-580  kw.  in  liU-J. 
being  ;33  per  cent,  higher  than  in  1914.  During  the  same 
year  the  Minneapolis  General  Electric  Co.  increased  its 
consumers  by  more  than  7,000,  and  1,990  already  built 
houses  were  wired  on  contracts  secured  by  the  company's 
sales  department.  The  maximum  load  of  the  Edison 
Electric  Illuminating  Co.  of  Brooklyn  was  62,000  kw.  in 
191.5.  or  an  increase  of  26  per  cent,  over  the  previous  year, 
and  the  largest  daily  output  showed  an  increase  of  36  per 
cent.  Perhaps  it  is  to  the  Commonwealth  Edison  Co.,  of 
Chicago,  that  one  looks  for  the  greatest  developments  at 
the  present  time.  In  1888  the  largest  electric  generator 
of  the  Company  was  80  kw..  whereas  now  their  largest  is 
.30,000  kw.  Mr.  Ix.sull,  who  is  identified  with  this  develop- 
ment, realises  verv  fully  the  importance  of  diversity  factor 
in  these  large  undertakings,  and  he  has  pointed  out  that  if 
the  railways  in  the  Chicago  district  were  electrified,  a  single 
system  to  supply  them  would  have  to  carry  a  load  of 
72H,0(K)  kw.,  whereas,  owing  to  diversity  factor,  the  neces- 
sary service  could  be  rendered  by  577,000  kw.  from  the 
Edison  system,  making  a  saving  of  150,000  kw.  through 
centralisation.  In  the  same  wav,  if  the  idea  could  be  carried 
to  the  extreme  and  all  the  railways,  factories,  mines,  tram- 
ways. &c.,  in  the  I'nited  States  were  run  by  means  of  large 
generating  statif)ns.  there  would  be  a  .saving  of  some  12 
to  15  million  horse-power,  and  an  animal  saving  in  fuel  con- 
sumption of  about  250  million  tons. 

It  in  interesting  in  note  that  tli('ie  is  not  much  suggestion 
of  Maturation  in  the  areas  at  pre.sent  sujiplied,  but  tin" 
quaiitity  of  (•lectrical  energy  supplied  per  head  of  population 
varii'K  very  largely,  being  in  some  y)art8  as  low  as  200  kw.- 
hour  per  head  per  annum,  whereas  the  cf)nsumption  is  45(1 
in  the  Miildle  West,  and  50')  to  740  on  the  Pacific  Coast. 
In  London  we  cannot  boiist  of  such  figures,  nor  can  other 
[lurt.s  of  Eiirojie.  If  we  look  at  a  list  ot  tiie  undertaking.s 
in  the  Cnited  States,  the  figures  are  impressive,  slarlinir 
with  a  |)eak  Uoni  of  3I}7,9((0  kw.  for  the  Commonwenltii 
I'.di-^on  Co.,  thoiigii  tlii.HhuHthe  comparatively  modest  ioiid 
liicli.r  <if  I3(i  piT  cent.  Naturally  electrochemical  works 
|.ro<luee  a  more  valuable  result  from  thJM  point  of  view,  and 
:  Ini.H  we  luive  the  Niagara  Falls  Power  Co.,  witli  a  loail 
factor  of  7W  7  i>er  cetit.,  the  Ontario  Power  Co.  at  Niagara 
I'ttllM  with  a  load  factor  of  W'\  ]icy  cent.,  and  tho  Hydraulic 
Tower  Co.,  of  Niugnra.  with  91-7  per  cent. 

C<inMi<lnnible  uttention  i.M  being  |(aid  to  the  reduiiioii  of 
■wi.'ttt;  in  electricity  works  and  some  details  are  given  of  (Ik 
Nejin.M  that  are  adiipted.  The  Mini-ial  Point  Public  Service 
'  '>  ,  ii'<t|ie  result  ot  tcitlH.  have  nnide  nut  u  table  showing  the 
:'r<-i  (if  roal  per  (lay  and  per  hour,  with  the  corresjionding 


loss  of  money,  when  the  load  of  any  particular  boiler  is 
either  above  oi  below  the  most  economical  load  as  shown  by 
the  pointer  of  a  >team  flow  meter.  The  firemen  are  paid  a 
bonus  to  operate  ^oilers  at  their  best  rating,  the  bonus 
ranging  up  to  £2  pei  month,  and  averaging  about  £1.  5s. 
This  bonus  is  based  o:.  the  quality  of  work,  taking  into 
consideration  evaporation,  steam  pressure,  water  level,  CO^, 
readings,  flue  gas  temperatu;e,  position  ot  fires  and  general 
oppration.  Under  a  bonus  sy:tem  adopted  by  the  Manila 
Electric  Railway  &  Light  Co.,  '•he  employes  share  .50  per 
cent,  of  the  value  of  coal  saved  ea^h  month.  During  June, 
1915.  the  amount  so  distributed  was  ecjuivalent  to  an 
increase  of  about  10  per  cent,  in  viages.  The  coal  con- 
.sumed  per  kilowatt-hour  at  the  switclboard  was  3-3  lb.  of 
12,013  B.Th.U.  coal.  The  saving  is  bised  on  the  stand- 
ard consumption  of  3-5  lb.  of  a  certain  clas.s  of  coal,  and  the 
distribution  of  the  bonus  is  controlled  b'  a  schedule  of 
points  and  penalties  applied  to  each  employe,  the  number 
of  points  to  be  credited  each  day  being  set  mt  in  a  table, 
and  apparently  embracing  the  whole  operatic;  staff,  from 
the  assistant  chief  engineer  down  to  the  watc.nian.  The 
difficulty  one  naturally  feels  m  adopting  a  scheue  of  this 
kind  is  what  is  to  happen  when  a  new  item  of  plmt  is  put 
down  capable  of  producing  a  kilowatt-hour  at  much  pss  than 
the  figure  of  3-5  lb.  of  coal. 

Among  other  points  of  interest  to  which  we  may  i^fer  is 
what  is  known  as  "  flood  lighting."     This  consists  i,  the 
illumination  of  the  exterior  of  buildings  by  means  of  pro- 
jectors instead  of  methods  of  outlining  a  building  by  me  us 
of  glow  lamps.     We  are  probably  not  so  fond  of  the  spt-- 
tacular  in  this  country  as  in  the  United  States,  but  it  m;v 
happen  at  times  that  the  illunination  of  buildings  or  c' 
areas  is  desirable,  and  it  appears  that  this  can  be  effectea 
much  more  economically  by  flood  lighting  than  by  other 
means.     It  may,  therefore,  be  worth  while  for  our  engi- 
neers to  pay  some  attention  to  this  matter. 

As  desirable  commercial  loads,  reference  is  made  to  elec- 
tric signs,  electric  furnaces  and  electric  cooking  and  heating. 
Electric  signs  have  reached  a  degree  of  importance  which  in 
all  probability  they  will  not  attain  in  this  country,  but  the 
electric  furnace  is  certainly  worthy  of  close  attention.  It 
appears  that  the  United  States  now  has  a  larger  niuuber  of 
electric  furnaces  than  any  other  country.  It  has  been 
suggested  that  such  furnaces  might  be  used  advantageously 
for  olTpeak  power.  It  is  questionable  how  far  this  ide.t 
might  be  followed,andit  depends  very  largely  upon  the  pro- 
cesses for  which  the  fuinace  is  re(|uired  whether  it  is  per- 
missible to  stoj)  working  when  it  is  inconvenient  for  ti\e 
supply  undertaking  to  give  energy,  or  wiiether  it  is  a  bett>r 
financial  projxisition  In  p:iv  nimv  foi-  llie  I'licrgy  and  to 
have  t!ie  right  of  using  it  lo  suit  tlic  (•|i('niic:\l  side  of  the 
operation.  With  regard  to  electric  heating  and  cooking, 
it  is  evident  tlial  progress  has  be(>n  made  in  the  United 
States  ver\'  much  iikuc  nipidlx-  thiiii  w;is  the  case  two  nr 
I  hrci'  vears  agn. 

.An  excellent  example  ,,f  (lie  gcu.d  cllcct  of  cooperation 
is  the  action  taken  li\  the  garage  owner,  the  nuimifacturer 
or  dealer  and  the  central  station  company  in  regard  to 
electric  vehicles.  A  difficulty  aiose  lie.MUse  tiie  City 
Comicil  of  Chicago  jjiissed  an  onhnance  limiting  to  .30 
minutes  the  nia\inium  tinie  a  vehicle  might  stand  at  llie 
curb.  This  sti'p  threatened  In  put  the  electric  vehicli- 
nut  nf  liiisincss,  since  sik'Ii  cars  ar<'  usiudly  driven  l>y  'lie 
nwiiiis.  and  uo  I'haulTeurs  are  available  to  take  tlu'  cars 
awav  and  I. ling  them  liack.  My  means  of  co  ()i)erat  ion. 
however,  the  dilliculty  was  surmounteil.  Tiie  big  sho])S 
ai>pear  to  have  arranged  that  when  such  a  car  arrives  a 
ileik  takes  the  key,  sees  that  a  chaiiiTeur  takes  tiie  car  to 
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the  parking  space  and  letuiiis  at  the  time  desired.  There 
is  no  charge  to  the  owner  of  the  car  for  this  service,  the 
necessary  expense  being  borne  jointly  by  the  manufac- 
turers, dealers  and  garagers. 

Lastly,  the  Report  to  which  we  have  leferred  contains 
some  interesting  particulars  of  attempts  made  by  employers 
to  maintain  good  relations  with  their  employes.  It  would 
be  well  for  employers  in  this  country  to  pay  attention  to 
what  is  being  done  in  America  in  this  respect,  more  par- 
ticularly at  the  present  tune,  when  this  subject  has  become 
increasinglv  important. 

In  conclusion,  it  may  be  said  that  the  '"  Proceedings  " 
of  the  Convention  of  the  National  Electric  Light  Association 
form  a  volume  showing  that  the  Association  pays  attention 
to  matters  which  the  technical  societies  in  this  country 
leave  out  of  their  programmes.  It  may,  perhaps,  be 
described  as  a  more  human  sort  of  volume  than  those  to 
which  we  are  accustomed,  but  it  is  largely  the  human 
element  that  counts,  and  we  are  inclined  to  think  that  our 
societies  would  do  well  to  pay  greater  attention  to  this  side 
of  industry  than  they  have  in  the  past. 


VOLTAGE  REGULATION  OF   ROTARY  CONVERTERS. 

BY  G.  A.   JTJHLIN. 

Several  different  .schemes  have  been  devised  for  the  purpose  of 
voltage  regulation,  but,  of  these,  only  two  have  found  extensive  use 
in  this  country.  They  may  be  described  by  their  characteristic 
features  as  follows  :J  (1)  Reactance  control,  and  (2)  booster  control. 

Reactakce  Control. 
It  is  well  known  that  if  the  field  of  a  rotary  converter  is  not  pro- 
perly adjusted  for  the  E.M.F.  supplied  to  the  slip-rings,  corrective 


through  this  reactance,  the  E.M.F.  delivered  to  the  converter  slii> 
rings  can  be  increa,sed  or  decreased  depending  on  the  change  in  the 
field  strength  of  the  machine. 

It  is  clear  that  the  wattless  currents  may  be  produced  by  variation 
in  the  shimt  current,  in  which  case  the  voltage  variation  is  indepen- 
dent of  the  load,  or,  if  the  voltage  regulation  be  desired  as  a  function 
of  the  load,  the  wattless  currents  may  be  produced  by  a  series  wind- 
ing. The  relations  between  the  different  E.M.F.s  are  of  considerable 
importance,  and  although  generally  known  are  well  worth  a  study. 
Fig.  1,  (A,  B  and  C)  shows  the  diagrams  of  E.M.F.s  for  different  con- 
ditions as  regards  wattless  current.  The  following  symbols  are  used 
in  the  diagrams  :  /„=alternating-current  load  current ;  I„  =  alter 
nating-current  wattless  current  ;  X=reactance  in  transformer  and 
converter  ;  i?=total  resistance  of  the  circuit — i.e.,  transformer  and 
converter;   Z=impedance. 

With  unity  power  factor  at  the  converter.  Fig.  1  (A)  shows  the  rela- 
tions between  the  different  E.M.F.'s.  A  B  is  the  E.M.F.  .&r  desired 
at  the  continuous-current  terminals  reduced  to  equivalent  slip-ring 
E.M.F.  B  C  denotes  the  E.M.F.  due  to  the  load  current  /„  flowing 
through  the  reactance  X,  and  is  equal  to  /„A',  and  displaced  by  (\0 
deg.  from  E^.  C  D  is  equal  to  I„R  or  the  ohmic  drop  due  to  the  load 
current,  and  is,  of  course,  in  phase  with  the  converter  voltage.  A  L> 
then  represents  the  E.M.F.  E  required  on  the  high-tension  side  of 
the  transformer,  reduced  to  the  slip-ring  E.M.F. 

If  the  power  factor  at  the  converter  differs  from  miity,  the  relation 
between  the  impressed  and  delivered  E.M.F.s  is  somewhat  more 
complex  on  account  of  the  wattless  current. 

Fig.  1  (B)  and  (C)  show  the  diagram  of  the  E.M.F.s  for  the  condi- 
tions of  lagging  and  leading  currents  respectively.  B  D  Is  the  im- 
pedance drop  due  to  the  load  current  and  equal  to  laZ. 

Referring  to  the  E.M.F.s  due  to  the  wattless  current  Iw  it  is  clear 
that  the  impedance  E.M.F.  due  to  this  cm'rent  must  be  at  right  angles 
to  I'aZ.  It  consists  of  two  components,  ImX  and  IwR-  I'wX  is  in 
phase  with  En  when  the  power  factor  is  leading,  and  in  time  phase 
with,  but  opposing.  En  when  the  power  factor  is  lagging.  /)„/?  is  dis- 
placed by  90  deg.  from  F^X.  The  E.JI.F.  I„Z,  due  to  the  wattles.% 
current  flowing  through  the  impedan  ce  is  then  represented  by  D  F 
and  the  E.M.F.  I  Z  oi  the  total  current  flowing  through  the  imped- 
ance by  the  line  B  F. 

Tn'order  to  determine  the  most  satisfactory  value  of  reactance  for 
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This  feature  of  (he  converter  provides  means  for  varying  the  voltagi- 
at  the  continuous-current  terminals  with  a  constant  K.M.F.  of  the 
supi)ly  by  what  is  known  as  reactance  control. 

If  reactanc(!  is  introduced  in  the  line  or  in  tlie  transformer  su))i)ly- 
ing  a  rotary  converter,  and  wattless  currents  pro<lviccd  which  flow 

*  Abstract  of  a  I'aper  read    last  night  before  the  Institution  of   liilec- 
Irical  Engineers. 


III!.    2.— CVRVISS     SHOWINCI     RBLATfOS    BETWEEN     REACTAXCE     AXi> 

^\■ATTLKSS  Current  hbquireu  ik  Rotaky  Comvbrteks  for  Diffekext 
A:MOt'NTS  OP  OvER-ooMVorNDiN'O.     Resistance -- 3  per  cent. 

.\  given  coinpounding,  it  is  necessary  to  know  the  change  in  wattless 
riMient  with  varying  values  of  reactance.  The  E.M.F.  of  tho  high- 
tension  side  of  the  transformer  is  assumed  to  be  constant,  and  as  the 
K.M.F.  desired  is  fixed  at  no  load  and  full  load,  an  expression  for  the 
lO.ALF.  /?T  is  ea.silv  obtained  assuming  the  power  factor  at  the  con- 
verter to  be  unitvat  full  load,  from  which  the  value  of  the  wattless 
current  is  obtained.  Fig.  2  shows  the  approximate  relation  between 
wattless  current  and  reactance  for  difTerent  values  of  compoundnig- 
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The  curves  are  approximate  in  so  far  that  the  influence  of  saturation 
in  the  conrerter  has  not  been  taken  into  account.  The  influence  of 
the  saturation  on  the  compounding  will,  however,  be  discussed  later. 
The  curves  are  based  on  the  assumption  that  the  E.M.F.  of  self- 
induction  of  the  transformer  varies  in  direct  proportion  to  the  cur- 
rent. The  ohmic  and  reactance  E.M.F.s  are  expressed  as  a  per- 
centage of  the  no-load  E.JI.F.,  and  the  power  factor  has  been  taken 
as  unity  at  full  load.  The  curves  may.  however,  be  used  without 
any  appreciable  error  in  cases  where  imity  power  factor  is  desired  at 
anv  other  load.  r  ,  .  , 

Referring  to  Fig.  2,  it  will  be  seen  that,  except  m  cases  of  high 
percentage  of  compounding,  the  reduction  obtained  with  increased 
reactance  is  very  small  when  the  reactance  is  higher  than  30  per 
cent,  and  higher  Values  than  this  are  seldom  met  with  in  practice. 

The  question  as  to  the  point  of  the  load  at  which  imity  power 
factor  at  the  converter  should  be  obtained,  is  of  considerable  impor- 
anc  e.  Large  lagging  currents  can  be  can-ied  by  the  converter  at  no 
oad  without  difficulty,  and.  so  far  as  the  system  is  concerned,  a 
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difference  maj'  be  considerable  and  would  cause  a  diminution  of  the 
compounding.  In  the  case  under  consideration,  the  increase  in  the 
series  field  amoimted  to  8  per  cent. 

Another  poiiit  which  is  of  importance  in  machines  with  high 
saturation  is  that  the  leakage  is  increased  when  large  leading  currents 
are  produced.  This  means  that  an  increase  in  field  current  is  re- 
quired, but,  as  no  change  is  made  in  the  field  cMrent,  the  result  is  a 
reduction  in  the  leaduig  current  produced  by  the  series  field  and  conse- 
quently in  the  compoimdmg.  The  difference  in  compoundmg 
obtained  with  and  without  allowance  for  saturation  is  shown  by 
cmves  I.  and  II.,  Fig.  3. 

In  order  to  show  the  effect  of  saturated  reactive  iron  upon  the 
amount  of  series  field  required,  and  on  the  compounding,  a  trans- 
former has  been  chosen  in  which  the  reactive  iron  is  practically 
saturated  at  full  load  (satm-ation  assumed  to  be  reached  at  22,000 
C.G.S.  lines)  ;  the  reactance  at  this  point  is  25  per  cent.,  but  is  15-5 
per  cent,  at  quarter  load.  A  diagram  of  E.M.F.s  is  given  in  the 
original  Paper,  and  the  compounduig  curve  in  this  case  is  shown  in 
Fig.  4. 

The  requirements  as  regards  compounding  are  the  same  as  in  the 
previous  case,  and  the  transformer  E.M.F.  required  is  therefore  also 
the  same.  The  series  field  necessary  to  obtain  the  compounding  is, 
however,  much  smaller,  due  to  the  high  reactance  at  low  currents  ; 
it  amounts  to  33  per  cent.,  including  the  necessary  allowance  for 
saturation.  The  wattless  currents  at  different  loads  are  shown  in 
Fig.  5,  from  which  it  will  be  seen  that  with  saturated  reactive  iron  at 


Ber  ce"C  \oa,d 
FlO.  3. — r'lRVES  ShoWIKG  CoJIPOUXDISG  :   I.  WITH  71  PER  (EXT.  SERIES 

Field  :  II.  with  63  pkr  cext.  Series  Field. 

lagging  power  factor  is  less  objectionable  at  light  loads  than  at  heavy 
loads.  If  the  lagging  currents  are  large  at  no  load,  the  leading 
currents  required  at  full  load  or  overload  are  reduced,  which  is  advan- 
tageous for  the  converter  as  regards  losses  in  the  aimature  as  well  as 
the  Held  cop])er. 

For  railway  service  it  is  usual  to  adjust  the  field  so  that  unity 
]>o»ir  factor  is  obtained  at  three-quarter  to  full  load.  In  general, 
it  may  be  said  that  it  should  be  at  a  j)oint  somewhat  above  average 
load,  and,  in  making  the  choice,  due  consideration  should  be  given 
to  the  extent  and  duration  of  overloads. 

Ix)w  reactance  and  large  wattless  currents  give,  in  cases  where  the 
Haturation  of  the-  converter  is  low,  better  compounding  on  overloads 
than  high  ri'fu-tance  and  small  wattless  currents,  but  in  machines 
where  the  -laturation  is  high  the  reverse  may  he  the  case. 

The  author  next  dealt  with  the  influence  of  saturation  and  leakage 
and  gave  the  diagram  of  K.M.F.s  of  a  converter  arranged  for  10  per 
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iivir  coiii[K«iMding  from  no  load  to  full  loud.     The  lolul  resis- 

drop  of  (finverter  iind  tniMHlormcr  wim  taken  to  lie  3  jxt  leiil. 

If  remtiiiice  2r>  fKT  <<-nl.,  including  that  of  the  converter  aniia 

The  jKiu-rT  factor  nl  the  converter  whh  a.-wumed  to  be  unity  at 

.d. 

iimple  iliiweii  the  lugging  current  required  at  no   load 

!••  r  1.  lit.  fif  the  fiill-loiul  current,  and  conHe((Uen(ly  the 

■  ■  McriiH  llelil  nhould  be  (13  jier  cent,  of  the  elTective 

iiirim   lit    full   loud,   ni'glecting  khI  unit  ion   in   the 

■   I.,   ii..       ,i,...f .,,,,.   however,   the   lidd   strength 

III  till  1 1  r  than  that  aeliiiilly  oblnini  (I. 

I   .  Ill  i|   in  direct  pro|iortifin  to  the 

1    uii  i<  fore  be  eoni|M'nN»trd  for  by 

III   line.     Thix  would  liH'iiii  thill  the 

III  full  loiid,  iHir  woiilil  the  ri'qiiired 

•liiiiiiml.     il  ,    til'  rifore  iie<'"Hi<iiry  to  liicrciiHe  Mie  luii- 

<•(   the   M'rii>f<   lii'lil.      In   cnMv  ol   high   Mnturntioii.   thifi 
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Fici.  5.— CiiKVES  Showing  W.vttles.'j  Current  Required  kou  10  i-ek 

CKXT.  OVER-COMfOUNDINO  ;    2.5  I'ER  (iKNT.  REACT.\NCE. 

\   With  .straigLt  line  reactance  and  71  jxr  cent,  series  field. 
B.  With  rciutiv<'  iron  .saturated  at  abuiit  full  load  and  33  ikt  cent. 
scries  licld. 

no  load  only  40  |ier  cent,  and  at  twice  full  load  45  per  cent.,  of  the  value 
required  w'ith  straight-line  reactance  are  nece8.sary.  It  wdl  bo  noted 
frcmi  Fig.  4,  however,  that  although  the  same  percentage  com- 
pounding is  obtained  nl  full  load,  the  .shaiie  of  the  compounding 
curvi'  is  not  as  good. 

The  .litVerence  in  the  shajii  of  the  .(.miiounding  curve  rc(iuires 
si.m.-  consideration,  owing  to  tli<'  une(|iial  voltages  obtained  at 
iliirereiit  loads,  as  in  extreme  eases  this  may  lead  to  tlilUculties  as 
regards  division  of  load  between  mnchiiKs  provided  with  trans- 
formers  having  dilTerent  types  of  reactance. 

The  author  next  gave  the  K.M.I'',  diagiain  for  the  u.se  of  voltage 
regulation  obtained  bv  shunt  coiitii.l.  the  regulation  U'lng  i.>  per 
.•cut  on  eit'her  side  of  the  mean,  tin  Inlal  reactance  25  |.er  cent,  and 
thi-  resiHtance  dro|)  3  per  cut.  The  m,nn  voltage  vequiiv.l  on  the 
lonverter  was  taken  aa  the  basis  for  the' reactance  and  lesislanoe, 
which  arcthori'fopc,  ex]ires«ed-as  a  peicentago  of  this  voltage. 

With  anv  voltage  variation,  the  value  of  the  wattless  ouirent 
rciiiired  with  a  given  reaclaiice  d.'ix-nds  on  the  conditions  as  to  power 
factor  desired  on  the  high-1<'iisinn  side  of  the  transformer.  The 
conditioiiH  most  favonn.lile  to  the  converter  are  eiiual  lea.ling  and 
hmging  curreut*.  at  the  eMicme  u.llages.  as  this  will  give  mniinium 
armature  heiithlg.  The  wait  less  cm  rents  rcquiird  at  dilTercM.  loa.ls 
fiirtheniMXimumand  minimuni  voltages  are  shown  in  I'lg.  (1.  I  liere 
IS  no  mlv.iiitage,  ii»  far  as  the  converter  is  concerned,  in  using  salu- 
rated  reactive  iron,  when  the  voltage  variation  is  nbtiiiii.  .1  l..v  slnml 
i'oiitrol. 
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A  possible  disadvantage  in  connection  with  the  rotary  converter 
is  that  the  saturated  iron  may  cause  sufficient  distortions  to  the 
E.M.F.  wave  to  make  the  corrective,  higher  harmonic,  currents 
necessary  to  counteract  these  distortions  objectionable  from  a  po:nt 
of  view  of  commutation. 

Tlie  question  of  power  factor  obtainable  on  converters,  where 
voltage  variation  is  obtained  by  reactance  control,  is  of  considerable 
impoitanee.  The  power  factor  at  the  converter  for  a  given  load  is 
fixed  by  the  amount  of  wattless  current,  leading  or  lagging,  neces- 
sary to  obtain  the  specified  regulation.  The  power  factor  on  the 
high-tension  side  differs,  of  course,  materially  from  that  of  the  con- 
verter itself,  as  the  voltage  on  the  pr.marj'  sMe  is  displaced  from  that 
of  the  secondary  side  through  the  introduction  of  the  reactance. 
Furthermore,  the  magnetising  current  of  the  transformer  affects  the 
amount  of  wattless  current  on  the  high-tension  side. 

For  the  case  under  consideration,  the  power  factor  of  the  rotary 
converter  and  on  the  high-tension  side  of  the  transformei  would  be  as 
follows  : — 

Voltage    ..' lOToOg   ...   100°,,       ...  92  5°  „ 

Powcrfactor  at  converter  cos  ^    0-96%    ...   1-0%        ...  0-96°o 

Power  factor  on  H.T.  side  cos  (tpi^f-i)     1-0%       •■•  0-96%t    ...  0-84<''ot 
yjr  being  the  angle  of  displacement  of  the  currents  at  the  converter. 
In  arriving  at  these  figures  the  magnetising  current  has  been  taken  as 
5  per  cent. 

In  order  to  obtain  unity  power  factor  on  the  high-tension  side  at 
the  ntean  voltage,  63  per  cent,  leading  current  would  be  required  at 
full  load  to  reach  the  maximum  voltage.  If  100  per  cent,  overload 
should  be  required  at  the  maximum  voltage,  the  leading  current  at 
this  load  would  be  122  per  cent.,  and  the  power  factor  at  the  conver- 
ter would  be  85  per  cent,  leading.  At  the  low  voltage,  the  wattless 
current  would  be  58  per  tent,  leading  at  100  per  cent,  overload,  and 


_ 

=U^' 

-~-\ 

s-,,^ 

^ 

^ 

I 

w 

^ 

<^ 

^ 

?I 

^„ 

■^ 

"- 

-^^ 

c^ 

-^ 

"^ 

-; 

^ 

t> 

r- 

-^ 

" 

11 

^  o        20      40     60      80     100    120    140 

Per  cenC  load 

Fig.  6. — Curves  Showing  Wattless  Cukeext  is  Shunt-wound 
Rotary  C'onvektek. 
1.   Leading  current  with  straight  line  reactance. 
II.   Leading  current  with  reactive  iron  saturated  at  about  full  load. 

III.  Lagging  current  with  straight  line  reactance. 

IV.  Lagging  current  w  th  reactive  iron  saturated. 

the  power  factor  96  per  cent,  leading  at  the  converter.  By  caieful 
c'on.sideration  of  the  requirements  as  to  voltage  variation  and  power 
factor  obtainable,  it  is  possible  to  apply  the  reactance  control  up  to 
fairly  large  variatioiLS  in  voltage  without  serious  interference  with  the 
power  factor. 

In  cases  whore  two  distinct  ranges  of  voltage  are  required,  a  com- 
bination of  reactance  control  and  tappings  on  the  transformer  is 
capable  of  wide  application.  The  following  table  shows  the  jjower 
factor  at  the  converter  and  on  the  high-tension  side  of  the  trans- 
former which  can  be  obtained  without  excessiv  wattless  currents. 
These  currents  are  also  given  in  the  table  : — 

Max.  volt^<.  Mean  volts.  Min.  volls. 
4-fO.  420.  .400. 

l,r    47%*        ...2(j°„*       ...6%" 

Full. load  powcrfactoratconverter...     0-9"„*      ...0-9()7°„*  ...  0-998",;,* 

Power  factor  on  H.T.  Hide    0-99%*    ...  0-998"„t   ••  0-97t 

No.load,/„ 22";;*       ...0°„t         •••  19%t 

The  range  of  voltage  variation  obtainable  with  reactance  control 
is  limited  on  account  of  the  excessive  wattless  currents  i'C(iuired,  and 
the  low  power  factor  resulting  therefrom. 

The  wattless  currents  necessary  to  obtain  ■h~\  per  cent,  voltage 
variation,  with  25  per  cent,  reactance  may  be  obtained  from  the 
IC.M.F.  diagram  given  in  the  original  Paper.  Thesn  values  were 
based  on  the  conditions  of  mininvum  heating  in  the  converter,  and  the 
dower  factor  on  the  high-tension  side  of  the  transformer  would  for 
this  reo-son  be  somewhat  low.     The  ligures  are  as  follows  : — 

Max.  volts.  Mean  vulls.  Min.  volts. 

/„ 31%         ...0%         ...31% 

I'ldl  load  power  factor  at  converter...    0-9.'i5%*  ...  1-0%        ...  0-95S%t 
Full  load  power  factor  on  H.T.  side...     1-0%        ...0-903%t  •••  0-84",+ 

*  JjCading  f  Lagging. 


Considerably  better  power  factors  can  be  obtained  by  increasing 
the  wattless  current,  and  it  is  safe  to  assume  that  50  to  60  per  cent, 
wattless  current  can  be  carried.  Fixing  the  limit  at  55  per  cent.,  and 
assuming  as  before  a  reactance  of  25  per  cent.,  the  following  table 
gives  the  results  as  regards  wattless  current  and  power  factor  at  the 
different  voltages  : — 

Max.  volts.  Mean  volts.  Min.  volts. 

Full  load, /„.     550;,*       ...24%*       •-.  6%t 

FuUload  powcrfactoratconverter...  0-875%*...  0-97%*  ...  o'-998%t 
Full  load  power  factor  on  H.T.  side...  0-98°i*  ...  0-997°,*...  0-935%t 
Noload, /,„   28°o*       ...  3%t        ...  31%ot' 

These  power  factors,  it  will  be  agreed,  are  sufficiently  high  to  be 
permissible  on  most  systems,  and  indicate  that  the  regulation  con- 
sidered is  within  the  limits  for  practical  working. 

Some  further  slight  improvement  in  power  factor  is  possible  by 
using  higher  reactance,  but  in  view  of  the  increased  difficulties  it  is 
doubtful  whether  it  is  worth  while  to  use  higher  reactance. 

In  general  it  may  then  be  said  that  the  limit  of  voltage  variation, 
for  which  reactance  control  is  applicable,  is  about  ±1\  per  cent.,  but 
it  should  be  noted  that  if  the  question  of  power  factoris  net  of  great 
importance,  greater  range  than  this  can  be  obtained  with  a  wattless: 
current  of  55  per  cent,  at  full  load. 

(To  he  conchid-d.) 


PHYSICAL  SOCIETY. 


The  Annual  General  Meeting  was  held  on  the  9th  ult.,  1917^  at 
the  Imperial  College  of  Science,  Prof.  C.  V.  Boys,  F.R.S.,  President- 
in  the  Chair. 

The  report  of  the  Council  was  read  by  Dr.  W.  Eccle.s. 
The  report  of  the  Treasurer  was  read  by  Mr.  W.  Dtjddell. 
Both  reports  were  put  to  the  meeting  and  unanimously  adopted. 
Mr.  T.  H.  Blake-sley  asked  why  the  agenda  of  the  meetmgs  were 
not  published  in  various  papers,  such,  for  example,  as  the  "  Journal  " 
of  the  Society  of  Arts.     This  was  a  useful  practice,  and  was  custom- 
ary at  one  time. 

Dr.  Willows  explained  that  at  present  there  was  very  often  a 
difficulty  in  obtaining  Papers  until  too  late  for  circulation  of  the 
agenda  in  the  Press. 

Dr.  EcCLES  pointed  out  that  the  printers  were  short-handed,  and 
that  this  inteifered  with  the  prompt  circulation  of  Press  notices. 

Votes  of  thanks  to  the  Auditor.s,  the  Officers  and  Council,  and 
the  Governing  Body*  of  the  Imperial  College  were  carried 
unanimously,  the  respective  proposers  and  seconders  being  Mr.  C.  C. 
Paterson  and  Dr.  G.  W.  O.  Howe  ;  Mr.  T.  H.  Blakesley  and  Prof. 
Coleman  ;  Mr.  F.  E.  Sjuth  and  Mr.  D.  Ovfen. 

The  following  is  the  list  of  officers  elected  for  the  ensuing  year  : — 
President :  Prof.  C.  Vernon  Boys,  F.R.S.  Vice-Presidents  (who  have 
tilled  the  office  of  President)  :  Prof.  G.  C.  Foster,  F.R.S.,  Prof.  R.  B. 
Clifton,  M.A.,  F.R.S.,  Prof.  A.  W.  Reinold,  C.B..  M.A.,  F.R.S.. 
Sir  W.  de  W.  Abney,  R.E.,  K.C.B.,  D.C.L.,  F.R.S.,  Prin.  Sir  Oliver 
J.  Lodge,  D.Sc,  F.R.S.,  R.  T.  Glazebrook,  D.Sc.  F.R.S.,  Prof.  J. 
Perry,  D.Sc.,  F.R.S.,  C.  Chree,  Se.I).,  F.R.S.,  Prof.  H.  L.  Callendar. 
M.A.,  F.R.S.,  Prof.  A.  Schuster,  Ph.D..  F.R.S.,  Sir  J.  J.  Thomson. 
O.M.,  D.Sc,  F.R.S.  Vice-Presidents  .-  VV.  R.  Cooper,  M.A.,  B.Sc. 
Sir  Napier  Shaw,  F.R.S.,  S.  W.  J.  Smith,  M.A.,  D.Sc,  F.R.S.,  W.  E. 
Sumpner,  D.Sc.  Secretaries  .-  W.  Eecles,  D.Sc,  Finsbury  Tedinical 
College,  Leonard-street,  E.C.  ;  R.  S.  Willows,  M.A.,  D.Sc,  The  Sir 
John  Cass  Technical  Institute,  Jewry-street,  Aldgate,  E.C.  Foreign 
Secretary  :  R.  T.  Glazebrook,  D.Sc,  F.R.S.  Treasurer  :  W.  Duddell, 
F.R.S.,  50.  Victoria-street,  8.W.  Librarian  .-  S.  W.  J.  Smith,  M.A., 
D.Sc,  F.U.S.,  Imperial  College  of  Science  and  Technologv.  Other 
Members  of  Council  .-  H.  S.  Allen,  M.A.,  D.Sc,  Prof.  E.  H.  Barton. 
D.Sc,  F.R.S.,  l>iof.  G.  W.  O.  Howe,  D.Sc,  Prof.  J.  W.  Kicholson. 
M..A,  D.Sc,  C.  C.  Paterson,  C.  E.  S.  Phillips,  F.R.S.E.,  Prof.  0.  W. 
Richard.son,  M.A.,  D.Sc,  F.R.S.,  S.  Russ,  M.A.,  D.Sc,  T.  Smith. 
B.A..  F.  J.  W.  Whipple  MA. 
.•\  Paper,  entitled 

"Note  on  the  Calculation  of  the  Coefllcient  of  Diffusion 
of  a  Salt  at  a  Dellnite  Concentration." 

w-as  rofwl  by  Dr.  .\.  Giiii'irrMs. 

In  the  calculation  of  the  coefficient  of  diffusion,  by  B.  W.  Clack,  a 
simpli-  nWation  is  assumed  between  the  density  of  a  solution  of  a 
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salt  and  the  concentration.     This  simple  relation  is  only  approxi- 
aiately  correct,  and  compromises  are  made  which  require  justification. 
This  nf^te — 

1.  Suggests  a  method  of  calculating  the  coefficients  of  diffusion 
which,  to  a  high  degree  of  theoretical  accuracy,  gives  values  for  the 
coefficient  which  are  independent  of  a  precise  relationship  between 
ilpsnity  and  concentration  ;   and 

2.  Justifies  the  method  of  calculating  adopted  by  B.  W.  Clack. 
Mr.  B.  W.  Clack  :  The  coefficient  of  diffusion  is  not  a  constant,  but 

varies  with  the  concentration  to  a  considerable  extent.  In  most  experi- 
nental  work  the  coefficient  varies  at  different  positions  in  the  apparatus, 
and  any  work  which  helps  towards  the  proper  interpretation  of  results 
i>  of  value. 

A  Paper,  entitled 

"A  Special  Test  on  the  Gravitation  Temperature  Effect," 

by  Ur.  P.  E.  Shaw  and  Mr.  C.  Hayes,  was  read. 

In  the  "  Philosophical  Transactions  "  of  the  Royal  Society. 
Vol.  (X'XVT.,  pp.  349- to  392,  there  is  a  Paper  by  one  of  the  authors 
dealing  with  the  possible  existence  of  a  temperature  coefficient  of  the 
constant  of  gravitation.  It  was  suggested  in  the  discussion  that  the 
effect  might  be  due  to  an  inward  displacement  of  the  large  leiid 
spheres,  at  the  higher  temperatures,  due  to  convection  currents. 

In  the  present  Paper  experiments  are  described  in  which  this 
point  is  tested  by  micrometiic  measurements  of  the  positions  of  the 
supporting  wires.  It  is  shown  that,  at  the  higher  temperatures. 
there  is  a  small  outward  displacement  of  the  spheres,  probably  due 
to  the  expansion  of  the  crosshead  from  which  they  are  suspended. 
\  slightly  higher  value  has,  therefore,  to  be  given  to  the  temperature 
>  rH-fiicient  of  gravitation. 


LEGAL  INTELLIGENCE. 


CORRESPONDENCE. 


A  DECIMAL  MONEY  SYSTEM. 

TO   THE    EDITORS    OF   THE    ELECTRICIA.V. 

In  last  week's  correspondence  it  is  stated  that  we  would  .soon 
•.":t  arcustoined  to  the  florin  unit,  because  wc  manage  on  the 
I  'ontinent.  Certainly  Britishers  do  try  to  shop  on  the  Con- 
tinent with  pounds,  shillings  and  pence,  but  generally  they  are 
done  severely.  As  one  experienced  traveller  stated,  the  only 
way  to  shop  abroad  with  British  money  i.s  to  watch  the  shop- 
man's face,  put  down  money  until  a  gleam  conies  into  the  said 
face,  and  then  to  withdraw  the  last  coin  hurriedly.  Let  us 
admit  it-yto  use  a  mixture  of  decimal  coins  witji  sovereigns, 
^hillings  and  pence  is  difficult,  and  to  most  peoph;  s|)eed  and 
accuracy  would  l)e  unattainable.  I  have  begged  the  florin 
advocates  over  an<l  over  again  to  try  the  experiment  of  in- 
structing ordinary  people,  unskilled  in  decimals,  in  the  coii- 
viT.iion  of  our  present  money  to  the  florin  standard.  They 
never  try  it.  If  they  did  I  think  tiieir  eonlideiui'  wmild  l>c' 
inuch  shaken. 

The  shilling  unit  steers  clear  of  much  of  the  dilliciilty,  lur 
[leoplc  already  think  in  Hliillings  for  shopping  purposes.  I 
ri'cently  noted  that  a  steamer  was  charleri'd  at  2'H»s.  Why  not 
112  (  The  answer  to  this  is  that  the  charterers  pn^ferred  to 
think  in  Hhillings.  Wholesale  grocers,  drapers  and  nuiny  other 
i«iieli  triiders  already  use  the  shilling  as  a  unit,  while  retail 
HflvertiMirs  ahno.it  always  fpiotc  sums  like  SOs.,  (J.'is.,  &c,. 
rather  than  in  pounds  and  shillings,  as  one  may  see  in  any 
a'lvertirtiny  columns  of  the  ni^wspapers.  The  Ueneral  Electric 
Co.'m  catalogue  gives  sucji  jirices  as  56s.,  lOOs.,  I5(ls.,  lOOs., 
2M4IM  ,  :it;i)H.,  iir,n.  and  8(M»M.  ;  indeed,  in  the  third  volume  of 
that  faiiioii.ii  catalogue  lliere  is  iiardly  a  price  givi-n  in  pounds. 
Surely  faclH  jik.-  ijie-c  mu«t  show  that  the  shilling  unit  has 
advantngi'.i.     Olliirui^.',  how  lias  it  iiecoiin'  so  general  ( 

Might  I  siigi/e  t  Unit  the  Editor  should  get  sotne  Coiilitiental 

or  IJ.H.A.  friend  to  look  through  the  correspondence  and  to 

record  hix  idran  on  wliat  would  be  a  workable  decimal  coinage 

'    '  '•'      ''i  ■  ith  out  insular  prejudices,  are  all  too 

ii'to  which  has  servi'd  other  nations  for 

'      1  svill  not  suit  UH,     A  frank  letti-r  from 

I ' I'l'  I  1  point  of  view  will  bu  useful  indeed. 

Twi.  M.rMith    March  3.  C.  TuRNUUl.U. 


Metropolitan  Water  Board  v.  Dick,  Kerr  &  Co.  (Ltd.) 

On  Monday  the  Court  of  Appeal  (the  Master  of  the  Rolls,  Lords  Justices 
Warrington  .ind  Sciutton)  delivered  their  reserved  judgment  in  thi» 
appeal  by  defendants  from  a  judgment  of  Mr.  .Justice  Bray.  In  the 
action  (reported  in  The  Electrician  for  Aug.  4,  I9Ifi)  the  Metropolitan 
Water  Board  claimed  a  declaration  that  a  contract  to  construct  two 
reservoirs  at  Littleton, IVIiddlesex.whichdefendants  had  agreed  to  construct 
for  £673,000,  was  still  in  existence  and  that  defendants  were  bound  to 
perform  it.  The  plaintiffs  also  asked  for  a  declaration  that  they  were 
entitled  to  certain  plant  and  materials  brought  on  the  site  of  the  works  by 
defendants,  and  to  all  the  proceeds  from  the  sale  of  plant,  tools  ;  and 
they  also  asked  for  an  injunction  to  restrain  defendants  from  removing 
any  further  plant,  tools,  or  material  from  the  site.  On  Feb.  21, 
1916,  the  Ministry  of  Munitions  (un<ler  the  powers  conferred  by  the  De- 
fence of  the  Realm  Consolidation  and  Amendment  Acts  and  the  Regu- 
lations or  Orders  made  thereunder)  served  defendants  with  notice  to 
cease  work  on  the  contract,  a  similar  notice  being  served  on  plaintiffs. 

For  defendants  it  was  contended  that  by  reason  of  these  notices  the 
further  performance  of  the  contract  became  impossible  and  illegal,  and 
that  both  parties  were  excused  from  fui'ther  performance  of  the  contract 
and  released  from  further  liability  thereunder.  As  regarded  the  plant 
and  materials,  defendants  contended  that  on  the  true  constiuction  of  the 
contractthey  were  merely  a  security  forthedue  performance  of  the  con- 
tract ;  that  plaintiffs  had  only  a  limited  property  therein,  and  that  upon 
the  determination  of  the  contract  and  in  the  events  which  had  happened 
any  property  of  plaintiffs  in  same  had  reverted  to  defendants. 

Mr.  Justice  Bray  held,  on  the  terms  of  the  contract,  I  hat  the  intention 
of  the  parties  was  to  enable  plaintiffs'engineer  to  extend  the  time  for  per- 
formance to  cover  every  possible  event  which  might  delay  completion  of 
the  contract,  including  the  intervention  of  the  Ministry  of  Munitions,  and 
that  the  contract  had  not  in  fact  been  frustrated  or  its  completion  ren- 
dered physically  impossible  or  commercially  impracticable.  The  object 
of  the  contract  would  not  be  frustrated  merely  by  delay  caused  by  the 
length  of  the  war.  As  regards  the  plant,  tools  and  material,  he  held  that 
plaintiffs  were  entitled  to  them,  but  that  defendants  were  not  liable  either 
to  pay  to  the  plaintiffs  the  proceeds  of  sale  of  such  of  the  plant  as  was  sold 
under  the  instructions  of  the  Ministry  of  Munitions  or  to  pay  damages  for 
the  removal  of  the  plant  so  far  as  they  acted  as  the  Ministry's  agent.. 
After  hearing  arguments  the  Court  reserved  judgment. 
Mr.  Upjohn,  K.C.,  Mr.  Hudson  K.C.,  and  Mr.  D.  M.  Hogg  appeared  for 
appellants  ;  and  Mr.  Holman  Gregory,  K.C.,  ancf  Mr.  Joshua  Goodland 
for  respondents. 

In  his  judgment  the  Master  of  the  Rolls  said  that  the  Water  Board's 
original  plans  were  modified  by  a  supplemental  agreement  of  May  10, 
1915,  for  making  one  reservoir  instead  of  two  and  revising  some  of  the 
prices.  After  citing  the  terms  of  the  original  contract  and  the  notice  by 
the  Ministry  of  Munitions,  he  said  that  the  principles  of  law  applicable 
to  the  case  had  been  .settled  within  the  last  few  years.  He  cited  Lord 
Loreburn's  judgment  in  the  Tamplin  Steamship  Co.  v.  Anglo-Mexican 
Petroleimi  Co.,  and  said  that  on  applying  the  piiiuiples  laid  down  in  that 
ease  to  the  facts  of  the  present  case,  lie  found  tliut  tlic  contract  could  not 
be  performed  after  the  receipt  of  the  notice  of  I'Vliruary  21,  191(),  by 
reason  of  the  lawful  act  of  the  Minister  of  Munitions,  making  it  illegal 
and  a  criminal  offence  to  continue  work  under  the  contract.  That  was 
not  inform  a  temporury  prohibition.  The  continuance  of  a  state  of  war 
had  in  many  cast's  been  h<'ld  to  be  too  uncertain  to  be  ri'garded  as  tern- 
porarv.  The  contractors  treated  it  as  of  such  a  nature  as  to  terminate 
their  liabilities  under  the  contract,  and  the  fact  that  the  iv.straint  which 
had  l)een  in  force  for  six  months  at  the  date  of  trial  had  now  JH'en  in  exis- 
tence for  12  months  was  a  matter  the  Court  was  entitled  lo  have  regard 
to.  It  might  b(^  sufficient  to  decide  the  case  on  the  gmuiul  of  illegality 
alone.  The  contract  was  one  for  the  execution  of  very  extensive  works, 
the  cost  of  which  would  probably  not  fall  short"  »f  £7.')0,000,  and 
involve  th<'  employment  of  .several  thousand  men.  It  was  to  be  per- 
formed within  six  years  Hul>ject  to  the  power  of  Ihi'  Hoar<l's  engineer  to 
enlarge  the  time  in  certain  events.  It  gave  the  lio.ird  a  limited  pro|X'rty 
in  all  Ihe  plant  provided  by  the  contractors. wlii(li,roiighlysix'aking, was 
worlli  £100,000.  .Ml  thai  plant  Iwul  been  clniiricd  liy  ilie  Minister  of 
Munitions.  There  was  no  provision  in  llic  contract  (■nal>ling  the  con- 
(niclors  to  recover  a  |K'nily  from  the  Honrd  towanis  the  cost  of  re- 
storing <ir  n-placing  the  necesHary  plant.  M  was  inipossil)le  to  consider 
that  otlierwisc  than  an  I'vent  not  in  conti'miilation  by  cither  party  at  the 
tiu»'.  Clansc  :|2  of  the  contract  ciintiiinc<l  provision  for  delays  due  to 
certain  H|ieiilii<l  causcH,  such  as  strikes,  lint  in  his  opinion  those  events 
did  not  extend  to  the  case  i>f  illegality,  nor  did  they  prrvinl  the  Court 
from  coiiMidcring  whether  intcrfiuincc  due  to  a  suliM'(|ni'nt  .Act  of  I'ailia- 
nienl  hH<l  lieen  of  such  a  nature  as  to  render  t  hi'  contnicl  sniislani  iaily  a 
new  conlriu'l.  The  ap|ieal  iniiNt  be  allowed,  and  that  wonid  involve  llu' 
disihaige  o(  the  injunction  as  to  the  pjnnt.  and  the  substitution  of  a  new 
declaration.  The  Hoard  would  hn\e  In  pay  I  hi'  costs  of  t  lie  action  there 
and  below.  The  jiidgineni  would  lpe  wilhlnil  prejudice  as  to  the  rights 
of  either  piirly  to  the  pioeeedM  i.f  sale  of  the  plant  or  as  In  any 
retention  of  inoiieyH  under  the  contract,  which  must  he  dealt  with  in 
n  Bcpaiale  actioq. 

The  two  LoiiJH.tiiHticeii delivered  jiidgnieiit  to  the  sanie  eHc(  I. 


Alien  Enomy  PatontP.  — I'apt.  I).  H.Sr.ott  has  been  nolilied  by  the 
KoMiil  of  Tiailc  that  a  licence  has  JKcn  granted  to  him  to  use  the 
.Mi'iroM'.ky  palcnl  iclcrnd  to  in  our  report  of  last  v/wk  (p.  (llil)) 
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(JDMMEECIAL^INDUSTEIAL  SECTION! 


COMMERCIAL    TOPICS. 


Pre-War 
Contracts. 


An  important  judgmrut  was  ilelivered  by  I  ho 
Court  of  Appeal  on  Monday  in  an  appeal  by 
Messrs.  Dick,  Kerr  &  Co.,  electrical  and  general 
engineer.-',  against  a  judgment  of  Mr.  .Justice  Bra_\-,  who^had  decided 
that  a  contract  entered  into  before  the  war  for  the  "construction 
of  reservoirs  was  still  jn  existence,  notwithstanding  that  the  Ministi-y 
of  Munitions  had  served  notice  upon  both  plaintiffs  and  defendants 
not  to  proceed  with  the  work.  Ihe  Court  of  Appeal  have  unani- 
mously reversed  Mr.  Justice  Bray's  judgment  and  have  decided 
tliat  the  contract  was  incapable  of  performance  on  the  ground 
of  illegality,  and  therefore  that  the  firm  were  discharged  from 
liability  for  the  execution  of  the  contract.  As  the  judgment  is  a 
very  important  one,  affecting  nian\-  engineering  contracts,  we  have 
reported  the  facts  and  the  judgment  at  some  length  on  another  page. 
*         *         *         * 

,        .    „     ..         It  is  interesting  to  observe  from  the  reports  of 
d  C^lTn^  the   various  electric   .supply   companies  which 

ana  1<00K1  g.  ^^.^  given  in  another  part  of  the  current  issue 

of  The  Elkltrician  that  considerable  progress  has  been  made 
during  the  past  year  in  the  development  of  the  heating  and  cooking 
load.  In  many  places,  especially  in  gocd  class  residential  districts, 
such  as  the  West  End  of  London,  in  Harrow,  Oxford,  &c.,  tlio 
increased  demand,  was  very  prono\inced,  and  made  up  for  the  loss 
due  to  the  lighting  restrictions.  It  is  clear-  tliat  after  tlic  war, 
when  tlie  prices  of  heating  and  cooking  appliances  again  become 
normal,  and  the  charges  for  electric  current  are  lowered,  there  will 
be  a  cousi(ler.iblc  tield  in  which  mannfactnrers  and  su]iply  companies 
^lii-iuld  comliiue  to  cultivate. 

*         *         *         * 

Electric  Iron  ^^''  I'"'''''"''  '"^  -"i"!'"-!'  iwgo  an  instrucli\c  cx- 

p.  .  tract  from  a  report  issued  by  the  American  tire 

■  prevention  authorities,  the  National,  Fire  Pro- 

tection Association, inwhich  the  risks  of  fii-e  arising  out  of  the  use  of 
electric  irons  are  analj-sed.  Li  many  respects  the  report  is  peculiar 
to  American  pra.^tice,  but  there  can  be  no  overlooking  the  fact — 
nor  would  we  try  to  do  so — that  an  electric  iron  if  left  inadvertently 
in  circuit  on  a  table  top  will  burn  through  the  wood  and,  given  certain 
conditions,  will  start  a  tire.  We  use  the  term  "  certain  conditions  " 
advisedly,  because  the  tire  hazard  does  not  by  any  means  apply  to 
all  classes  of  iron.  The  ordinary  domestic  iron  of  350-JOO  watts 
loading  differs  from  a  factory  iron  which  would  be  heavier  and  be 
loaded  up  to  7.50  watts  or  even  1,000  watts.  We  have  heard  of  a 
domestic  iron  being  left  on  <ill  night  by  a  careless  servant  and  dis- 
covered the  next  morning  on  the  floor  of  the  kitchen  which  it  had 
reached  by  way  of  a  hole  slowly  charred  through  the  tablo  to]}. 
But  there  was  no  fire  nor  would  there  have  been,  although  the  iron 
was  on  its  way  through  the  lloor-bnavds,  when  it  was  found.  We 
do  not  agree  with  our  contemporary  "  Canadian  Electrical  New.s" 
t  hat  the  electric  iron  is  a  very  dangerous  lire  hazard.  Many  hundred 
1  liousands  are  in  use  and  the  jerccntage  of  tires  which  can  be  traced 
1o  them  is  low.  So  far  as  we  can  gather  the  insurance  companies 
have  taken  no  stc])s  to  place  electric  irons  on  the  "  proscribed  list  "  ; 
they  are  less  likely  to  do  so  if  the  exjieriments  made  with  thermo- 
stats are  as  successful  a.*  they  are  stated  to  be.  But  actually  the 
iron  unganiishcd  by  thermostats  is  used  with  no  .subsequent  con- 
flagration by  so  many  people,  industrial  and  domestic,  that  it  is  a 
)noot  ])oint  whether  the^e  siifeguards  whi"li  are  always  costly  are 
really  required.  It  might  as  logically  be  ai'gued  that  in  the  price  of 
every  gas  iron  a  tire  extinguisher  should  be  inchuled  or  that  each 
bn\  of  nKilclics  should  <'oii<iiiM  a  honiily  on  (he  (l.'Migers  of  naked 


rnntrni  nf  ^  ''^    .Ministry    of    Munitions   has    cancelled    all 

.,  .„  :„. existing  rerraits  for  the  sale,  purchase  or  re- 

Aluminium.  u-         ^    i       •   ■  ■       i  r        r 

melting  ot  alumniium  scrap  and  swart  as  from 

Marc  h  1 ,  and  all  dealings  arc  now  governed  by  the  following  regulations : 

1 .  No  existing  aluminium  scrap  andswarf  may  Ic  used  for  any  puiposo 
excepting  at  the  works  where  the  same  has  been  iJroduced  and  lor  con- 

i  tracts  for  which  alummium  has  been  released  by  the  Director  of  Materials 
and  as  portion  of  the  amount  so  released.  ■   - 

2.  All  existing  aluminium  scrap  and  swarf  not  bcmg  used  at  au}'  works 
where  tlic  same  has  been  l)roduced,  for  contracts  for  whicli  aluiuijiium 
lias  been  released  by  the  Director  of  Materials,  and  as  portion  of  the 
amount  so  released,  shall  be  sold  and  sent  within  tlirce  weeks  from  the 
1st  inst.,  to  the  refiner  or  one  of  the  refiners  nominated  by  tlie  Ministry- 
of  Mimitions  f  or.the  district  where  such  scrap  and  swarf  is  situated. 

3.  When  aluminium  scrap  and  swarf  is  produced  hereafter  such  scrap 
and  swarf  must  be  used  at  the  works  where  produced  for  contracts  for 
which  aluminimn  has  been  releOiScd  by  the  Director  of  Materials,  and  as 
portion  of  the  amount  so  released,  or  otherwise  sold  and  sent  at  or  before 
tlie  end  of  each  month  to  one  or  other  of  the  refiners  nominated  by  the 
Ministry  of  Munitions. 

Applications  for  )  ennits  should  be  made  to  the  Dii-ector  of  Materials, 
A.M.  (2)  H.,  Hotel  Victoria,  Nortlimnbcrland»avcnuc,  London,  W.C. 


An  All-Rritish  ^'  '^  announced  that  prominent  steelmakers 
Steel  Syndicate  tlu-oughout  Great  Britain  are  considering  a 
.scheme  to  form  an  all-Britisli  syndicate  of  steel- 
makers, with  a  view  to  .shutting  the  door  effectively  again.st  foreign 
stcel-makers  on  the  conclu.sion  of  the  war.  The  merchants  on  thpir 
]iart  have  formed  themselves  into  an  association  to  safegmwd  their 
interests. 


Motor  Trade  and     '''!' ,%  '""''f  ",:•■'",'«  "/  t''^.  Kdinburgh  Division " 

MunicipalTrading.  f  ""'  M"*°''  J\f''  Association  it  wa«  agreed 

°   to  op])ose  the  following  clause  m  the  draft  of  the 

'■  Su|i]ily    of     iOlcctricify    Hill."   which   is   being   promoted   by  the 

Incorporated  Municijial  Rlcctrical  Association  ; — ■ 

.Any  undertakers  may  provide  and  maintain  suitable  accommcdation 
for  the  storing,  charging,  inspecting  and  repairs  of  electricfl  vehicles, 
and  may  clectricnby  charge,  inspect,  repair  or  maintain  any  vehicle 
using  electricity  for  purposes  of  propulsion,  and  with  respect  thereto 
luiiy  demand  ami  lake  such  reniunenilion  or  rent  ai-d  charges, ard  ii'akc 
tiuch  terms  and  condition;:  ns  miiy  he  ;.;;'rci  d  iiprui. 


Excess  Profit 


The  Board  of  Referees  have  decided  to  rai;e  the 


Duty  Decisions,     f^^f^^y  l^ercentage  for  companies  engaged  in 
the  business  ot  electric  tracticn  at  f-liaiigliai  to 
'.)  per  cent.,  and  for  private  firms  to  10  per  cent. 

t!oinpaiiios  cn);agcdin  the  supply  of  clectricliKht  and  power  at  Mankow 
are  to  be  entitled  to  a  statutory  pci'ccntage  of  9  per  cent.,  and  private 
linns  8  per  cent. 

*  *  *  * 

Eneineerin"-  Important    awards   Iia\e    been   nnulc    by   the 

W^es        °  C'ommittec  on   Production  (Sir  (Jco.  Askwith, 

■^    ■  8ir  David  Harrel  and  Sir  Ceo.  Cibb)  as  to  wages 

in  the  engineering  and  shipbuilding  trades. 

The  increased  amount  given  by  the  present  awards,  which  apply  to  all 
federated  engineers  and  shipbuilding  firms  in  Great  Britain,  is  5s.  per 
week,  payable  as  from  April  1,  and  2s.  Od.  jier  week  to  boys  and  youths. 
The  awards  apply  to  timcworkers,  pieceworkers,  premium  bonus  workers, 
&c.,  and  the  amount  awarded  is  stated  to  be  intended  to  assist  in  meeting 
the  increase  in  cost  of  living. 

In  the  award  for  the  engineering  trade  there  is  a  provision  that  in  dis- 
tricl.s  where  the  advances  in  time  rates  since  the  beginning  of  the  war 
amount  to  less  than  7s.  per  wceic  a  further  advance  is  to  be  given  sufli- 
cient  to  bring  the  amount  up  to  7s.  The  addition  of  the  .")s.  utiw  awardul 
thus  brings  the  war  adv.ances  to  timcworkers  in  tho.-e  trades  up  to  not 
less  than  12s.  per  week.  The  piece  workers  in  those  trades,  as  in  the 
shipbuilding  trades,  have  already  received  an  advance  of  10  per  cent,  on 
piece  rates  as  a  result  of  tinding.<!  of  the  Committee  of  Production,  and 
they  are  now  to  receive  in  addition  the  amount  of  5s.  given  to  time, 
workers. 

0\er  a  million  workers  arc  affected  bv  the  above  award. 


Trade  After 
the  War. 


The  Xewcastio  and  (>ateshead  ( hamber  of 
Commerce  recently  considered  (he  reiiort  by 
the  Committee  on  "  Trade  After  the  AVar." 
'I'll"  (  omuiil  tec  iccoiumendcd  a  lliorough  reform  of  t  rady  organisal  ion , 
and,  with  a  view  to  greater  efficiency  in  introducing  our  trade  products 
abroad,  suggested  the  association  of  manufacturers,  the  employment  of 
linguist  travellers  and  various  educational  reforms.  They  also  recom- 
mended the  reform  of  the  Consular  .Service,  the  setting  up  of  State-aided 
trade  banks,  and  the  creation  of  a  Ministry  of  Comnuroe,  a.i  well  as 
reciprocal  trading  within  the  Empire,  national  development  of  Empire 
resources,  and  the  eradication  of  enemy  in  flui  nee  in  public  a  ndiirivate  life 
by  restrictions  on  alien  immigi'ation  and  trading  facilitiis.  Ihc  patent 
laws  should  also  be  revisid,  restrictions  and  special  taxation  be  placed 
on  enemy  shipping  using  our  ports,  and  a  rourd-lable  conference  held 
to  discuss  between  capital  and  labour  various  problems  likely  to  arise. 
Mr.  ,r.  E.  DAWsrfN,  chairman  of  the  Committee,  moved  the  adoptjon 
of  (he  report,  ,uul  said  the  (Viinmiltce  had  (lirre  main  ideas.  The\"1ind 
thought  hrsl  of  the  many  alien  enemies  in  (he  coiinhy,  wrd  that  the 
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influences  cxcrtf  d  by  Ihcm,  if  not  eradicated,  should  at  least  be  more 
controlled.  It  had  also  been  felt  that  we  had  many  deticieneies  as  to 
methods  and  organisation.  The  most  fascinating  side  of  the  Committee's 
considerations  dealt  with  the  Imperial  idea.  Before  the  war  we  had 
vague  ideas  of  large  dependencies.  We  had  now  seen  these  dependencies 
take  their  part  as  an  integral  portion  of  the  Empire,  and  we  could  not 
discard  the  idea  of  a  great  Empire,  with  England  as  its  soul.  The  war 
was  going  to  leave  us  with  a  great  incubus  of  debt,  and  we  must  develop 
the  Empire  and  reciprocal  trading  within  it,  to  provide  something  to  be 
taxed.  He  personally  should  like  to  see  Free  Trade  within  the  Empire. 
The  reiMrt  was  uuaiinnously  adopted. 


IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  Feb.  24,  1917,  to  .March  2,  1917. 

IMPORTS. 

Lo:i!>-;m.— L'.5..4..-  Telegraphmaterial,£625.;  elec. machinery, £551 ;  unenumerated. 
£8.104.  Japan:  Unenumerated.  £3,370.  France:  Unenumerated.  £40.  Switzerland : 
Elec. machinery. £5:  unenumerated.  £118.  Holland:  Elec.  glow  lamps, £4, 112:  unenu- 
merated,£25.    British  India:  Unenumerated. £25.    Spain:  Carbon  candles, £1,035. 

EXPORTS. 

To  AusT.=iA*i,AS!A. — Auckland:  Elec.  lamps,  1.050  no. :  unenumerated.  £82.  Mel- 
bourne: Elec. machinery, £554;  unenumerated,  £831.  Sydney:  Elec.machinery.E187  ; 
unenumerated.  £1.281.  Wellington:  Unenumerated.  £192.  Adelaide:  Unenumerated. 
£287.  Chrislchurch:  Unenumerated.  £179.  Brisbane:  Unenumerated,  £389.  Dun- 
edin:  Elec.  machinery,  £80;  unenumerated,  £134.  Hobart:  Unenumerated,  £268. 
Perth:  Unenumerated. £1,102.    Fremanth:  Elec. machinery, £61. 

hfnick.— Cape  Town:     Elec.  machinerv,  £147.    Port  Elizabeth:    Unenumerated, 
£176.    Durban:     Elec.  machinery,   £599;     unenumerated,  £1,265.    Beira:     Unenu- 
merated, £11.    DetagoaBay:  Elec. machinery.  £147;  unenumerated, £237.  St.  Helena; 
Unenumerated,  £20.    Mauritius:  Unenumerated,  £10. 
Egypt. — Port  Sudan:  Unenumerated,  £139. 

Ihdia.  Ceylo.'i,  Indo-China  and  Sthaits  Settlements.— BomSay.-  Wire  and  cable, 
£682;  elec.  lamps. 4,000  no. ;  elec.  machinery,  £187;  unenumerated.  £600.  Calcutta: 
Elec.  lamps.  2,000  no. ;  wire  and  cable.  £728 ;  elec.  machinery.  £758;  unenumerated 
£652.  Madras:  Unenumerated.  £190.  Singapore:  Unenumerated.  £605.  Penang : 
Unenumerated.  £504.    Ban^/ro/:.- Elec.  lamps.  200  no.    Karachi:  Unenumerated,  £122 

Japan. — Nat^asat^i:  Unenumerated. £74.     Tokio:  Unenumerated, £11. 

Chiuk.— Hongkong:  Unenumerated,  £242.    Shanghai:  Unenumerated,  £12. 

U.S.A.— yVfic  York:  Telegraphmaterial.£150;  elec. machinery, £73 ;  unenumerated, 
£105. 

ChHhOh.— Montreal:  Elec.  machinery,  £278  .St.  John's.  N.B.:  Unenumerated,  £169. 
•  South  and  Central  America. — Buenos  Ayres:  Elec.  lamps.  1,450  no.  :  unenu- 
merated. £1.232;  Valparaiso:  Wire  and  cable.  £72;  unenumerated,  £174;  Lcurcnco 
Ma/i/ues:  Unenumerated, £79. 

West  Indies.— Borfcarfos.-  Wire  and  cable,  £65. 

Hct.>J,KO.— Rotterdam :  Unenumerated. £175. 

Francs. — Paris:  Elec.  machinery,  £1,099:  unenumerated.  £2,740.  Marseilles: 
Unenumerated, £64.  Dieppe:  Unenumerated. £907.  Boulogne:  Elec. machinery.  £83  ; 
unenumerated.  £277.    Dunkirk:  Elec.  machinery,  £25. 

Finland. — Hetsingfors :  Wire  and  cable,  £460. 

UoK'MA.w.- Bergen:  Wire  and  cable.  £1.147;  unenumerated.  £77.  Christiania: 
Wire  and  cable.  £117;  unenumerated,  £30.  Trondhiein:  Wire  and  cable,  £3,683 ;  un- 
enumerated, £3.884. 

R'jisiA.  -Pelrograd:   Wire  «nd  cable,  £701 ;  unenumerated,  £1,211. 

Malt^. — Unen  umerated ,  £55. 

Gibraltar.— TcleBraph  material.  £70. 

Italy.— Cecoc-  Unenumentcd.  £65. 

FOREIGN  GOODS  (duty  paid  and  free). 

Mr:i,-jurnr-     Unenumcralcd,   £407.    Christiana:     Wire  and    cable.    £37.     Bergen: 

Wiri-,.:id -...Ki-  £1,217.    Bombay:  Unenumerated.  £90.    Durban:  Unenumerated,  £92 

l/i:'-,r:-     ij- '-- -jTr-rri"--).  £1 51 .    Mauriliui:   Unenumerated.  £37.    Rotterdam:    Un- 

'■  *       "■'       ''■■   -"  Unenumerated,  £1,338.    Consberg:    Unenumerated, 

■    !.  £65.    Barbados:  \JnenMTneriiied.£i7.    Casablanca: 

■■'!,£246.     Wr;//-.- Unenumerated,  £300.    Port Slvet- 

n^iipore:  Unenumerated,  £189. 

IN  TRANSIT. 

Auckland:  Elec.  m,icMi;'ry,  £5. 

NoTK, — The  Imvc  niiiiihcr  i.f  itiim  in  liiiw  iillicml  iiliiriis  iimli  r  llir 
iiiJDJcndiiig  lii'iidin^  '  iiiieniiiiK'nilcil  "  ri-l»ln  to  what  in  ilesuriljcil  us 
cUotrioal  (jrjiKlt  "  (i:i(l  •  i-l'-iitiluiil  materinls." 


EDUCATIONAL. 


University  qI  Sheffield.    I'rof.  W.  Kipi  i  r,  ihc-  licud  of  tlu;  npplinl 

v;ii:nir  dfpiirliiicnl.  hah  hccii  elected  Vicc-Chunc(."llor  ill  BUCCi'iisiDii 
to  t)r.  II     \    I.    I  1  li.T. 

^'f    '  '  m,  n  diici^tor  of  Vickero  (Ltd.),  hnn  been  upijoiiitcd 

l" .n  loth"  liitr  Col.  HiiKh'H, 

IK  .Lvc  iiki,  <l.(:id<  (I  to  divider  th"   Kaciilty  of  .\piili<d 

Siirr,.>  ,iii.,.>|.,f„ir  (ii.  iiMi<;fiol  Eni[iii(cringui)d  Metallurgy. 

Rutlicrford  Technical  College. -Xewiusilc-ojiTviic  i;dui.itioii 
Coinmilttr  lin»i  iip|iruvriln.iiro|X)iuil  that  llu)  diroelora  uhutild  iu'.r|uiro 
nuw  and  up  to  daii-  wIhIckh  u|.]rfira(uh  for  IIil-  Marcnni,  fVIt funlun 
mid  I'oiil-i-ii  Kyii-in-.  n'  ii  lolid  io»l  not  rxccfdinjj  t2,(l(M). 

Education  Estimates.    A    I'lirlimncnlfirv   I'hikt  waH  iMHucd  on 

'"     ''  '   I'"    '    iiiMftlcH  (or  till"  Civil  SiTvicc  iiiul   Kcvciiiic 

•  oiiuii"iiein((  April  I  m-xl. 
I  rf|iiir-  ll.'i.lWl.TSn,  inoludinn  fUlO,(Mjn  for 

1-  '>  -".ii'M' on  ,iec.,,i„t)  and  tl,03«,'lo(i  foi  Mui.iitjii,. 

m'l  indiiMriitl  f^i'Rrch  (W<i,000  on  ancoiint). 


BUSINESS  NOTICES. 

The  London  offices  of  Messrs.  Nathan  &  Allen,  the  Wardle  Engi- 
neering Co.  (Ltd.),  and  Messrs.  Parmiter,  Hoije  &  Sugden  (Ltd.)  liave 
been  removed  to  25,  Victoria-street,  London,  iS.W.  The  tele- 
graphic address  remains  "  Nathallect  Vict.  London  "  ;  tebphoiie  : 
'•  Victoria  7,266." 

The  offices  of  the  Federation  of  British  Industries  liave  been  re- 
moved to  39,  St.  James's-street,  S.W.     Telephone,  Regent  2,040. 

Cecil'M.  and  Frank  M.  Sanders  (trading  as  Sanders  Bros.  &  Co.), 
metal  brokers  and  agents,  V.i'.l  Fciuhurch-street,  London,  E.G.,  have 
dis.solved  partnership.     Debts  b\-  Mr.  F.  M.  Sanders. 

Fredk.  Blj-the  and  Robt.  T.  Lanceley  (trading  as  the  Acetylene 
Welding  Engineering  Co.),  Moor-lane,  Mansfield,  have  dissolved 
jjartnciship.     Debts  by  Mr.  Blythe. 

Sale  of  Shares  by  Tender.— The  Public  Trustee  also  offers  for 
sale  by  ])ublic  tender  119,660  shares  of  £5  each  (fully  paid)  in 
Messrs.  Siemens  Bros.  &  Co.  (Ltd.).  Tenderers  desirous  of  inspecting 
the  works  should  apply  to  the  Public  Trustee,  Kingsway,  London, 
W.C.,  to  vi'hcm  fenders  are  to  he  delivered  by  noon  of  April  2. 
Further  particulars  are  set  cut  in  an  adverliseinenl. 

BANKRUPTCIES,   LIQUIDATIONS,  &c. 

The  Telephone  Development  Co.  (Ltd.)  is  being  Avound  up  volun- 
tarily. Claims  to  the  liquiilators,  Mr.  J.  E.  Kijigsbury  and  Mr. 
Albert  Aims,  22-28,  Broad-street-avcnue,  London,  E.C.,  by 
March  19. 

Claims  against  Joseph  G.  S.  Cunnington  and  Hany  R.  Allison 
(trading  as  Laing,  Wharton  &  Cunnington),  electrical  engineers,  &c., 
7,  Great  Newport-street,  London,  W.C.,  are  to  be  sent  to  Mr.  E.  L. 
Hough,  Bankruptcy-buildings,  London,  W.C,  preparatory  to  the 
jjaynient  of  a  dividend. 

Winding-up  Petition. — A  i  etition  pre.'-ented  by  the  Board  of  Trade 
for  the  windiiig-U])  of  the  Australian  Metal  Co.  (Ltd.)  will  be  heard 
in  the  High  Court.  London,  W.C,  on  March  13. 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 

Glasgow.  The  CorjioratidU  propci.sc  (o  put  in  turbu-altcrnaturs 
(15,000-kw.)  and  conclensing  jJant  at  their  new  generating  station 
at  Dalmarnock. 

Todinorden.  -Last  week  there  was  a  lively  discussion  on  a  pro- 
pci.sid  lo  expend  £10,000  on  additional  ekctrical  plant. 

'I'lic  Fiiiamc  Coiuniittce  rccomiiiondcd  that  the  proposals  uf  the 
Eleclricity  ('oMiinitlcc  lie  deferred  i'nrsix  iinintlis. 

The  chiiirmaii  cif  Uic  Klcctricity  ConiiiiiUce  (('ouiicillor  Brooke)  con- 
tended tlmt  a  new  1,000  kw.  turbo-general  or  and  other  plant  were 
ab.siiliilciv  necessary. 

(Iimiuillor  (Jreenwood  (chairman  of  the  (!as  Commit  tec  )deiinimccd  tho 
])ru|i(iKcd  exiicMililure.  He  said  there  was  already  an  annuiii  Idss  on  tho 
cli'ctricilv  dcpurliiii'Mt  of  £2,000  and  llii-  new  pn>|iosiil  tM.iild  simjily 
iucpc.M.se  it. 

'rii<'  |ircipiis.'iis  were.  Imwcver,  H|ipn>\  i  d. 

Woolwich.  The  LoikUmi  CoumIn  Ciiimcil  agreeil  on  Tuesday  to 
iii;ike  airangemciits  for  an  addiliinial  supply  of  power  in  the  Wool- 
wich tlistriet  from  the  theenwieli  jreiieratiiig  Station. 

Kur  this  purpose  additional  lalilcs  and   rnacliincry  will  lie  required. 
.\t  present  it  ir.  imiHwsilile  to  f;iv<'  a.  ilose  estimate  of  the  cost  of  the 
work  but  it  is  thought  that  it  will  mil  ixcecd  iliO.OOO  and  llie  whole 
of  it  will  Ix!  re-iiiilnirseU  by  the  (lovrninenl. 
SENERAL. 

Aberdeen.-  The  agreement  for  the  supply  of  electricity  by  the 
('i)rporiilion  lo  Iho  Great  North  of  Scollantl  Railway  Co.  has  been 
lenewcd  for  aiuither  year. 

Batley.— Th(^  minimum  chaig(\s  for  electric  current  has  Icon  Jn- 
I  reai-ed  us  follows  : — 

l/iKhtiii),',  2.')H.  per  annum  ;  powir.  Ills.  Id.  per  rpiartcr  ;  and  lighting 
und  jKjwer,  13h.  -Id.  jicr  quarl^r,  i<.\clusivo  of  motci-  iciil;,. 

Bollast.— 'J'hc  Council  ia  applying  for  an  order  to  supply  cketTie 
current  to  a  lio:<]iiliil  for  wounded  tdldiers  and  sailors  ontiiidc  tho 
illy  boundary. 

Birmingham.  Tlic>  Hiriningham  Tame  and  Ren  Disfrict  Drainage 
liiinrd  has  ciitcrril  into  iin  agrcenienl  for  the  disposal  of  ashes  from 
the  eleclric  supply  de|uulinenl.  l'"or  an  agreed  jieriod  the  board 
Ikivo  undertaken  to  deal  with  about  70.000  tons  per  annum.     The 

work  involves  Ihe  purrlin'r  ..t   J    I.., Ms,  li..rscs.  tip  w:.i.'(inH,  2  ft. 

gauge  railway,  &c. 
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Burton-on-Trent.— At  tlic  last  mcetlug  uf  the  Council  flic  chairman 
of  the  IJas  anil  Electricity  Committee  (Aid.  Lowe)  said,  the  increased 
demands  for  electric  current  during  the  past  two  or  three  years 
showed,  that  the  public  had  realised  that  electricity  for  power  pur- 
poses had  great  advantages  over  almost  all  other  sources  of  power. 

He  said  there  were  so  many  demands  that  they  must  apply  to  the 
L.G.  Board  for  a  substantial  loan  in  order  to  make  their  plant  adequate 
for  the  requirements  of  the  not  far  distant  future.  The  present  plant 
would  not  by  next  winter  give  sufficient  margin  of  power  to  prevent  the 
possibility  of  breakdowns,  and  it  was  proposed  to  put  in  a  3,000  kw.  tet 
and  alsof  urther  boilers,  &e.  He  was  doubtful  if  the  Board  would  grant 
their  request,  but  they  were  bound  to  prove  to  the  public  that  they 
had  done  tju'ir  best  to  provide  the  electricity  required. 

Islington  (London) — Last  week  the  Couneil  was  recommended  by 
the  Lighting  Committee  to  increase  the  salary  of  the  deputy  electrical 
engineer,  Mr.  A.  P.  MacAlister,  from  £350  to  £400  per  annum. 

The  L!ouncil,  however,  adopted  the  rejwrt  of  the  Finance  Committee 
which  recommended  that  the  salary  be  increased  to  £375.  The  salary  of 
the  constructional  and  repairs  engineer  (Mr.  C.  S.  A.  JIunro)  was  in- 
creased from  £3.  9s.  per  week  to  £4. 

Preston, — A  report  on  the  jircsent  position  of  electricity  supply  in 
the  borough,  which  was  prepared  by  the  electrical  engineer  and 
tramways  manager  (Mr.  J.  F.  Simjjson)  was  adopted  by  the  Council 
last  week. 

The  Comicil  was  reminded  that  thesupplyof  electricity  for  lighting  and 
powerwas  given  by  the  National  ElectricSupply  Co., which  operated  under 
a  Provisional  ()rdcr  granted  in  1891,  and  ex|)irf  d  in  1933.  It  was  suggested 
that  a  scheme  should  be  prepared  wlierebv  the  Corporation  shall  supply 
electric  current  for  lighting  and  power  on  the  same  principle  as  that  of 
other  municipal  "  monopoly  "  undertakings.     The  report  continued, 

"  The  existing  company  supplies  only  a  comparatively  small  amoimt  of 
energy  for  power,  having  confined  their  operations  principally  to  lighting. 
and  that  as  any  scheme  to  deal  with  the  question  on  a  sufficiently  broad 
basi.s  involves  the  erection  of  a  new  power  station,  which  should  be 
situated  near  an  ample  supply  of  water  for  condensing  purposes,  anil 
with  railway  facilities  for  dealing  with  the  large  quantities  of  coal  re- 
quired, the  company  can  hardly  be  expected  to  sink  the  necessary  capital 
in  view  of  the  fact  that  their  powers  lapse  in  17  years.  Preston  should 
have  such  a  plant  in  readiness  to  meet  the  growing  industrial  demand 
and  the  expected  expansion  of  trade  on  the  conclusion  of  hostilities,  and 
the  Corporation  land  along  the  Ribble  offered  an  ideal  site  for  a  new 
generating  station." 


as  soon  as  possible.  For  the  position  of  traffic  manager  they  advised  that 
Mr.  J.  K.  Bruce  should  be  selected,  at  a  commencing  salary  of  £1,250, 
rising  to  f  1..500  a  year.  As  a  consequence  of  this  transfer,  his  position 
of  deputy  chief  officer  of  tramways  would  be  abolished.  For  the  posi- 
tions of  electrical  engineer,  development  superintendent  and  operation 
superintendent  it  is  proposed  to  issue  advertisements  inviting  applica- 
tions. 

An  amendment  by  Mr.  Cotton,  instructing  the  committee  to  invito 
applications  by  advertisement  for  the  office  of  traffic  manager,  was 
negatived,  and  the  committee's  report  and  recommendations  were 
agreed  to. 

Northampton. — All  fares  other  than  the  ordinary  Id.  ticket,  the 
id.  early  moiniug  ticket  and  children's  tickets  have  been  aL-olished. 
The  increased  revenue  from  this  and  a  revision  of  the  parcels  rate  is 
estimated  at  £2,(100  per  annum. 

Post  Office  Tube  Railway. — On  the  tube  railway  which  the  Post 
Office  is  constiucting  beneath  London  to  facilitate  the  dispatch  of 
mails,  a  .sum  of  £3.55,40(i  had,  been  expended  up  to  March  31  last. 
Of  the  authorised  issue  £744,503  is  unexpended.  A 

Surbiton, — The  Council  recently  decided  to  purchase  two  electric 
dust  collecting  vans. 

As  tho  L.G.  Board  refufcd  to  sanction  a  loan  for  the  purchase,  it  was 
decided  to  purchase  one  vehicle  this  year  and  to  hire  the  second  vehicle 
for  a'ycar,  at  the  end  of  which  it  will  be  purchased.  The  Council  state 
that  they  have  no  alternative  but  to  secure  the  electric  dust  vans  as  they 
have  no  other  wav  of  getting  o%'er  the  dust  removal  difficulty. 


TRACTION   NOTES. 


Bexley.  — The  Coun<il  have  aboli^hed  halfpenny  fares  on  the  local 
tramway.s.  - -i         t-  -     - 

.Blackpool. — The  Tran'ways  Comnutltc  has  eommcnccd  the  train- 
ing of  women  tranicar  ilrivers. 

Croydon. — The  Council  have  tUc'ded  In  pure  ha; e  an  Edison  electric 
motor  (o«er  wagon  for  the  tramways  ile])artntent  at  £!)21,  the 
amount  to  be  defra\i'il  out  of  the  rcsorxc  and  sinking  fund. 

East  Ham. — Although  51-392  per  cent,  of  the  passengers  carried 
on  th?  Couneil's  tramway  system  arc  Jil.  fares,  the  ineonie  deri\ed 
therefrom  is  only  3235  per  cent,  of  the  total.  The  Tramways  Com- 
mittee has,  therefore,  decided  to  abolish  the  issue  of  Ad.  tickets  to 
adult.s. 

Electric  Traction  in  U.S.A.-  The  electrification  of  the  Chicago, 
Milwaidiie  &  St.  I'aul  Railway,  which  ha.s  already  been  completed 
through  the  Rocky  and  Kelt  Mountains,  and  is  nearly  finished 
through  the  Bitter  Route  Mountains,  is  to  be  extended  to  the  Pacific. 

The  electrification  of  the  original  440  miles  of  track  will  he  completed 
shortly,  and  tie  "  Electrical  World  '"  announicg  that  .survo  s  are  being 
made  of  400  mdes  of  additional  trackage  .so  as  to  extend  the  electric 
system  from  .\vcry  (libdio)  to  the  western  terminus. 

Lancaster. — At  last  week's  Council  meeting  it  was  decided  to 
purchase  two  more  motor  omnibuses  of  English  make. 

The  Chairman  of  the  Tramways  Committee  said  he  believed  the  time 
was  coming  whfcn  it  would  pay  the  Conioration  to  scrap  tho  electric 
tramways  and  to  go  in  for  electric  motor  'buses. 

L.C.C.  Tramways.— 1  ho  Highways  Ccmirittee  reported  to  the 
Council  on  Tuceday  that  Ihoy  had  been  consfdering  the  qucstitu  of 
tho  iuitability  of  tho  designation  of  the  chief  ofJiccr,  and  tiicy 
recommended  that  in  future  the  lu-ad  of  the  department  should  le 
called  general  maiuigcr. 

The  connnittce  also  made  recommendations  In  regard  to  the  ntlier 
appointments  under  tho  new  scheme  of  re-organisation.  With  ngind 
to  the  traffic  branch  they  were  of  opinion  that, in  addition  to  filling  the 
poHitions  of  traffic  mnnagi^r  and  operation  supeiintcndcnt.  the  position  of 
development  superintendent  should  be  filled  without  delay.  The  ques- 
tion of  making  appointments  to  the  ntw  ^.ubordinnte  positions  in  the 
development   and  publicity  sections  would  be  taken  into  foni-ideration 


LIGHTING  &  POWER  NOTES. 


Electric  Cooking  in  Canteens. — On  Saturday  Princess  Victoria  of 
Sch'eswig-Holstein  opened  the  Y.M.C.A.  canteen  at  the  munition 
works  of  the  Briti.sh  Tbomscn-Hou.ston  Co.  near  Linden. 

Provision  is  made  for  about  a  thousand  workers  at  the  institution,  and 
all  the  cooking  is  to  be  done  electrically. 

At  Newport  (Mon)  there  is  a  day  and  night  canteen,  which  is  lun  by 
the  Alexandra  (Newport  and  South  Wales)  Docks  and  Railway  Co.,  and 
caters  for  some  250  workers.  The  kitchen  equipment  has  been  mainly 
provided  by  the  Falkirk  Iron  Co.,  of  Falkirk,  N.B.,  and  consi.sts  of  four 
cleetrie  cooking  ovens  and  two  electiic  grills,  steam  boiler  and  boiling 
p:uis,  steam-heated  hot  closets,  a  coal-fired  range,  &c. 

Electric  Stacking  Machine, — At  last  week's  meeting  of  the  Mersey 
Docks  and  Harbour  Board  it  was  stated  that  the  Traffic  Committee 
were  making  e,  further  experiment  in  electrical  stacking  machines 
This  machine  was  being  effectively  worked  in  Manchester,  and  t  he\ 
had  made  arrangements  with  Messrs.  Furness,  Withy  &  Co.  to  give  it 
a  good  trial. 

Street  Lighting.— Dept ford  (London)  Council  is  recon-n'riided  to 
sngiest  to  the  res|x.nsil)le  authorities  that  considering  the  brief 
])erio(l  of  darkness  in  May,  .luiie,  .luly  and  August  which  will  result 
from  the  introiluction  of  the  Sumn-er  Tin'o  Act,  it  is  desirable  to 
dispcii.se  with  street  lighting  during  thote  months,  except  at  dan- 
cerous  street  crossing:). 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Anglo-Canadian  Cable  Rates,-  In  the  fifth  interim  report  of  the 
dominions  Royal  Commission  attention  is  called,  to  tho  anomalies  in 
cable  rates  between  Canaibi  and  the  United,  Kingdon>  and  other 
Dominions,  and  it  is  suggested  that  there  might  be  a  decrease  in  the 
minimum  nmnler  of  woi'ds  and  corresponding  charge  for  week-end 
messages.  "  Atlantic  cable  companies  should  (it  is  stated)  adhere 
to  tho  International  Te'.egrapli  Convention,  and  measures  should  be 
taken  to  secure  to  the  Canadian  (iovernment  ecntrol  o^  er  the  landing 
of  cables."  The  system  of  Press  news  is  also  said  to  be  unsatisfac- 
tory and  dangerous.  There  should  be  a  combined  news  service 
from  the  United  Kingdom  for  Canada,  Australia  and  New  Zealand. 

Wireless  Telegraphy  on  British  Ships.— By  ..u  Order  in  Council, 
issued  on  .inly  28  last,  every  Priti,-h  i-hiiiof  3,000  tons  gross  or  up 
wards  is  required  to  have  a  wireless  installatu  ii. 

X<'i.'oliatiiins  were  ojiencd  withtlie  Marconi  InteriuitionalAIarine  Com- 
munieation  Co.  and  ship-owners  in  regard  to  the  general  conditions  for 
supplying  installations,  but  the  details  of  the  agreement  are  being  left  to 
individual  shipowners  to  Kettle.  Subsequently  modifications  of  tlv 
agreement  were  found  to  he  dcsnable  and  are  now  being  discuffod 
Licences  are  ,mlv  issm  d  by  the  Po.'.t  Offiic  (nrdcr  the  direction  of  lie 
Admiralty)  as  a'nd  whm  it  is  foui^d  possible  to  obtain  the  appa;atu8  < 
and  fijierators. 
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EMPIRE  NOTES. 


Australasia.—'  Ijristrliurcli  (X.Z.)  l■atc■lJau•T■.^  liavf  aiipnivt'd  ;i 
proposal  to  cxpciul  £00,000  upon  extensions  of  tlic  municipal  electric 
supply  undertaking. 

The  fdllowing  (among.st  other  aniouuts)  will  be  expended  on  the  Vic- 
torian railways  during  1917 :  Electrical  equipment  of  sub-station 
(Spencer-street),  £lG.2-t4  (against' £4, 756  in  1916) ;  installation  of  power 
signalling,  £50,500  (£44,706) :  electric  lighting  of  stations,  £1,000  (nil) : 
St.  Kilcla-Brighton  street  railway,  constniction  and  equipment  of 
Elwood  sub-station.  £4,299  (£14,701).  It  is  also  expected  to  spend 
£3:j0.000  during  1917  on  rolling-stock,  equipment  and  machinery,  an<l, 
£775.000  upon  the  electrification  of  the  Melbourne  and  suburban  lines. 
excluding  the  construction  and  structural  alterations  of  rolling-stock 
Kor  the  construction  of  new  lines  (including  rolling  stock)  £230,000  has 
been  set  a-ide. 

H.M.  Trade  Commissioner  in  New  Zealand  (Mr.  K.  W.  Dalton)  is 
arranging  for  a  display  of  goods  of  United  Kingdom  manufactine  at  the 
South  Taranaki  Winter  Show  in  July.  Pree  space  will  be  provided  for 
United  Kingdom  exhibits,  and  the  cost  to  each  firm  participating  will  be 
only  a  share  of  the  expenses  of  erecting  a  suitable  stand.  Communica- 
tions to  H.M.  Trade  CommL-fsiouer,  P.O.  Box  309,  Wellington,  N.Z. 

India. — The  jjower  station  of  the  United  Provinces  Electric  .Supply 
Co.  at  Lucknow  was  formally  opened  on  Jan.  17,  the  Lieutenant - 
t-'overnor,  Sir  James  Meston,  attending. 

.Messrs.  Martin  &  Co.,  managing  agents,  floatc<l  tlie  company,  fur 
Messrs.  Crompton  &  Co.,  who  obtained  the  necessary  licences  for  thi- 
Kunply  of  electrical  energy  in  Allahabad,  Lucknow  and  Barcilly  and  wlm 
equipped  the  works.  Mr.  T.  E.  Raveu  superintending  the  work  on  thiii- 
behalf.  Two  second-hand  200-kw.  sets  are  being  used,  jicnding  the  tic- 
livery  of  the  engines  for  which  contracts  have  been  placed. 

Tlio  report  of  the  Punjab  Public  Works  Dept.  for  ini5-l(>  states  lliat 
the  electrical  division  sikuI  Hs.  1.19.S2S  (£7,9.S9)(in  iirigiiuil  works  during 
thoyiiar.  In  Lahore  electric  lights  and  fans  v.crc  iiislalled  in  the  medical, 
veterinary  anil  tiovernment  <(ilicgcs  and  in  the  hinatie  asylum,  and  tins 
fJovcrnment  Press  was  also  sup])lied  with  electric  motors,  tlie  lighting  of 
the  roads  in  the  Liwrence  (iardcns  was  carried  out,  and  additions  and 
alterations  were  made  to  the  electric  lighting  at  (iovernmenl  House. 
In  Lahore  the  <livislon  has  charge  of  1,952  fans,  :j,(i9.'{  lamps  and  2! 
luotors,  which  represent  a  capital  value  of  about  Ks.  .'i.WsOOO  (£21,10(1). 

ii'iiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiniiiiiiniiiiiiiiiiiiilllllilllllllllllllllllllllllllllllllllllllllllllllllllll 


FOREIGN  NOTES. 


Chili.  The  ailing  Briti.-li  t'ouhid  at  l()iii<)ue  has  a  list  of  linns  ^\  ho 
could  deal  satiafactorily  in  machinery,  electrical  material  and  iron- 
mongery. 7  . 1 

Coal  Supply  in  Spain.  -Owing  to  the  shortage  of  coal  caused  by  the 
(Jerinai)  interferen'  e  with  neutral  shipi)ing,  several  gas  and  electricity 
sujiply  works,  iuclu'ling  those  at  Cadiz,  will  be  closed  down. 

Hydro-Electric  Works  in  France.— An  arrangement  has  been  made 
whereby  the  Societe  d'Kncrgie  Electrique  du  Littoral  Miditeirancan 
will  undertake  the  development  of  flie  water  power  in  th'.;  valley  of 
Tin<;e. 

The  company  holds  a  concession  in  respect  of  the  Var,  but  it  is  pro. 
po'cd  tosuyiply  electricity  for  various  lighting  schemcfl,  the  electrification 
of  the  Sud-France  Railway  and  also  for  industrial  works,  &o. 

Ill  Aii%'TKne,  at  Liroquebrou,  the  SocUtli  des  Aci(;ries  do  Kinniny 
propoK'^  loeon-tnint  hydro-electric  works  by  utilising  the  waters  of  the 
(■(.•re.     .Morr.  ilLnn  Ml.Ulio  n.]..  will  be  uviiilnlile. 

Hydro-electric  Worlu  in  Italy.— sir  Vince^nt  C'aillard  and  Mr.  1'. 
Barker,  illreclorH  of  .Messrs.  Vickers  l,iniilJ(l.  have  been  eieiled 
dirrrh.is  III  llie  ,Si(  iet.i  |  er  le  linprrs  Idntuliclie  ed  Kletlriclie  del 
'lirwi  anil  of  the  .Sii  iilii  per  the  Kor/.e  Idraulii  he  della  Sila. 

Tliew  two  iom|>iinii  1,  lo  whom  spi-cial  concessionH  have  been  given 
liy  ♦li'-  ItTlinn  fli.viriiriniit,  have  for  llicir  objet  I  (he  developiiienl  fjf 
hydi  Ml  r  fur  induHtriul  pur[K)seH,  and  also  for  agricultural 

trri,  I  ion  anil   the  southern   provinccB  of   Italy.     Hydro, 

•"'c' '  '  •'•  ipi  liil  on  the  Klvcrs  Tirno  in  Sardinia  and  Sila  in 

(.jhil.n. 

Italy.  -'I  he  Cinerniueiit  lias  (tranted  to  the  Soeieli'i  jut  la  I'Vmzc 
Idrauliebc  della  Hilln  a  coneeBHion  for  tlic  eouittruction  of  water 
roEorvoiri>  in  the  upper  valleyn  of  the  rivers  Ncto,  Arno  and  Anipol- 
linn,  the  eonnlriieticn  of  i  hannels  to  eonduet  the  water  to  eleclrie 
|H.iw-       -'     ■-]■>:  '     •  I. .n  of  eleetrie  current. 

'  at  the  end  of  wlileh  period  the  under. 

'•^'  The  eomponv  oonlrnctM  to  supply, 

Witbu,    ■   '.  ,,  ,,.,„>   III.    .., 1-  „f  the  firKl  power  workB.  the  electric 

eurrrnl  leqinreil  Im  worliinn  itii-  Ciijabro  l.iieiiiiiio  Knilwiiy.  The 
tntnl  ..,.«i  „(  il„.  „„r|<-  i,  ,.^i  ,,,,,(,.,1  „t,  7ll.(MK».t>00  lire  (i:2,w'm).000  (it 
""'"'      ■       ■  t  I'  I  I  |,|,  ,;i,inp|uleil  wllliin  ISyeiiro. 

"•'•  '   two   re«crvoirii,  wilh  elcclricnl 


Spain. — A  new  conipanj-,  entitled  the  Federacion  Patroniil  de 
Industrias  Electricas  has  recently  been  formed  in  Barcelona,  with 
a  capital  of  £10,000,  to  develop  electric  lighting  arcl  power  insUdla. 

tions  in  S))ain. 

Water  Power  in  Norway.— The  Norwegian  Covenimcnt  has  been 
requested  by  a  coiuniittcc  of  the  Storting  not  to  allow  foreigners  or 
foreign  companies  to  acquire  waterfalls  in  Norway  except  ill  special 

circumstances. 


1  MISCELLANEOUS  NOTES. 
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Cornish  Wolfram. — The  authorities  of  the  Duchy  of  Cornwall  have 
jirepared  a  scheme  for  the  recovery  of  wolfram  in  certain  areas. 

Among  the  works  of  development  are  the  mine  and  ore-dressing  works 
at  Oimnislako  Glitters,  situated  on  a  steep  bank  beside  the  River  Taraar, 
about  a  mile  from  tte  Kingston  Down  mines.  Work  will  be  resumed  on 
tile  mine  in  due  course,  but  at  jjresent  attention  is  being  paid  to  the 
lemodellins  of  the  mill,  which  stopped  work  in  1909.  A  gas  engine  of 
180  H.P.,  driven  by  ])roducor  gas,  has  been  substituted  for  the  steam 
engine  originally  installed  for  the  generation  of  electric  current.  There 
are  25  Califomian  stamps,  of  which  10  are  now  at  work,  and  preparations 
are  being  made  to  provide  the  washing  tables  required  for  the  remaining 
15.  The  process  of  treating  the  ore  consists  roughly  in  breaking  it  in 
stone  crushers,  passing  it  through  the  stamps  and  separating  the  valuable 
minerals  from  the  sand  by  means  of  washing  tables  and  other  devices. 
.\s  the  specific  gravity  of  wolfram  and  cassitorite  is  practically  the  same, 
the  two  cannot  be  separated  by  these  means,  and  thcefore  recourse 
is  had  to  a  magnetic  separator,  consisting  of  four  el'  'romagnets  oi 
successively  increasing  power. 

Enemy  Firms  Wound  Up.  -The  Board  of  Trade  ;  ordered  the 
winding-up  of  410  businesses  controlled  by  alien  en.^n  ie.s. 

The  latest  list  includes  the  Mea  Magneto  Co.  (Ltd.),  (iresse-buildings, 
:!,  Stephen -stre<^t,  Loiulon,  W.  (controller,  Mr.  C.  R.  Beeby,  UU,  Basiiig- 
hall-stre(!t,  E.C). 

The  eontioller  of  li.  Dolbcrg,  110-125,  li'insbury-pavement,  London, 
E.C.,  suj)plier  of  portable  railway  materials,  has  applied  for  a  release. 
Objections  to  the  Board  of  Trade  by  March  10. 

The  CoitroUer  of  Ship  Carbons  ( Ltd.)  has  ajijilii-d  for  a  rclcafc.  ( Ibjec- 
t  ions  to  the  Board  of  Trade  by  March  14. 

Export  Licences.  -Attention  is  called  to  Sect.  4  of  the  Customs 
(War  Powers)  Act.  1915,  which  requires  that  where  a  licence  to 
export  any  goods  subject  to  jjrohibition  or  restriction  authorises 
exportation  to  a  particular  person  or  place,  the  name  of  the  person 
or  place  (or  both)  shall  be  inserted  in  all  invoices,  the  jienalty  for 
default,  being  £100. 

The  requirements  of  the  Section  as  regards  bills  of  lading  will  be  re- 
yarded  as  being  met  if  the  bills  are  made  out  to  a  bank  for  the  account 
of  the  person  named  in  the  Privy  (.louncil  licence,  or  to  tlie  order  of  the 
shippers  for  the  account  of  the  consignee  named  in  the  licence.  A  bill 
of  lading  in  which  the  name  of  the  consignee  is  only  inserted  in  t  he  margin 
is  not  regarded  as  complying  with  the  roquiicuicnts  of  the  Section. 

The  Director  of  the  War  Trade  Department  points  out  that  all  com- 
munications for  export  licences  should  bo  addressed  to  the  Secretary, 
War  Trade  Department,  4,  Central  Buildings,  Westminster,  S.W. 

Fire. — A  lire  broke  out  at  the  Castlcfoid  de))ot  of  the  Yorkshire 
(West  Riding)  Klcctiie  Tramways  Co.  on  Monday  morning  and  nine 
tranicars  were  destroyed.     The  damage  is  estimated  at  over  £10,000. 

Registration  of  Business  Names.— A  useful  guide  to  the  Regi.stra- 
tion  of  business  Names  .Act,  lOKi  (written  by  Kenneth  Brown, 
Solicitor),  will  be  published  imnicdintely  by  .Sii'  Isaac  Pitman  &  .Son.s, 
Md.     The  ])rice  is  Is.  net. 

.\n  iiiliresliiig  iecluri',  recently  delivered  by  Mr.  Herbert  W. 
.Iiiidan.  on  The  Hegisl ration  of  Business  Names  Act,  has  been 
issued  li\  iMcsMs.  .Ionian  &  Sons,  at  (id.  mt. 

Restricted  Imports,  ir/rc- The  Dep.-niiin  ni  of  iin|..,rt  Hcstric- 
timis  announces  thai  the  general  licence  permitting  the  importation 
of  all  nuiiinfactnres  of  wire  is  revoked  and  that  a  general  licence  is 
substituted  ])erniittiiig  the  importatimi  eiily  of  wire  hooks,  wiie 
nails,  wire  pins,  wire  screwH  and  wire  ,sta|)le,s.  (Joi.ds  in  Iraiisil 
hefoie  March  I  fall  under  Hi'  general  liciine  now  withdrawn. 

Tribunal  Case.— .\t  Newmarket  last  week,  Mr.  F.  Simjison, 
maiuiger  of  the  Newmarket  Kleclrie  Light  Co..  aiipealrd  for  Rol  ert 
Chiydon.  a  stiiker  at  the  e'ectrieity  works. 

It  WftB  Buid  that  till'  man  was  in  a  eerlilied  oeeuimtlon  and  nn  a  stoker 
ho  WBH  indiBpinsable.  The  company,  which  was  supplying  electric 
current  to  a  inililHry  eHtiibliBhnicnt,  wio.  very  slinrt  handed. 

.Major  D'Al.liANI  :'  lOleelricity  is  a  convenience  and  mil  a  neecssil  v'  and 
fhi'  niiCBtion  is  whether  we  Bluiuhl  have  this  A  I  man  li|.;hlingin  the  .\rmy 
or  helping  a  convenience.     W"  don't  use  lOeetrie  light  in  the  IrcnclicK. 

Mr.  SLMrHON  :    H  jvants  n  good  man  to  dn  tin-  work. 

Temporary  exemption  whs  granled  lor  three  inoiith'-,  tu  be  linel. 
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TENDERS    INVITED. 
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Turbo-alternators,  Transformers  and  Condensing  Plant. 

(;l.\s(u)\v. — The  Corpoi'atiun  <if  (llaKgow  invites  tenders  re- 
1  iiriialilc  April  5  for  Turlw-alternators  ( 15,000  k\v.),  transformers 
and  condensing  plant  for  their  new  generating  station  at  Dal- 
n!  ai-nock.  Particulars  from  ^^^  W.  Laclde,  Chief  Engineer  and 
Manager.  75,  Waterloo-street.  (Jlasgow. 

Electrical  and  Tramway  Stores. 

The  Tramways  and  Electricity  Committee  of  Belfast  Cor^ 
poration  invite  tenders  for  the  supply  of  stores  and  materials, 
including  mill  furnishings,  packings  and  asbestos  goods,  lubri- 
cating oils  and  petrol,  trolley  wire,  overhead  line  material  and 
galvanised  wires,  v.  b.  insulated  cable,  v.  i.  r.  cables  and  wires, 
electrical  accessories,  lam])s,  arc  lamp  carbons  and  carbon 
brushes ;  bitumen,  tapes,  joint  box  comjjound,  fuse  wires,  meters, 
indicators,  time  switches  and  house  service  cut-outs,  &.c.  Forms 
(if  tender,  from  Mr.  T.  W.  Kloxam,  city  electrical  engineer,  and 
tenders  to  the  town  clerk  by  10  a.m.  Wednesday,  March  14, 

Londonderry  Corporation  want  tenders  by  noon  March  17 
for  supply  of  Carbons,  Jleters,  Cables,  Fuse  Boxes,  Engine- 
room  .Stores,  &e.,  for  their  electricity  department.  iSpecitica- 
tions  from  the  Borough  Electrical  Engineer. 

Tenders  arc  requiied  by  first  post  March  14  for  supply  o* 
Electrical  goods  for  one  year  to  the  Cheshire  County  A.sylum, 
Macclesfield.     Forms  of  tender,  &c.,  from  the  Clerk. 

Stockton-on-Tees  Corporation  require  tenders  by  March  12 
for  six  months'  supply  of  Stores  to  the  electricity  department. 

Dundee  Corporation  require  tenders  by  9  a.m.  March  28  for 
12  months'  supply  of  Meters  and  Electrical  and  General  Stores 
to  their  electricity  department.  Specifications  from  the  Elec- 
tricity Dept.  Offices,  Dudhope,  Crescent-road,  Dundee. 

Bolton  Tramways  Committee  require  tenders  by  nooa 
March  19  for  cne  year's  .supply  of  overhead  materials,  lamps, 
carbons,  insulating  materials,  gear  and  pinion  wheels,  castings, 
&c.     Sjjecifications  from  the  General  Manager. 

West  Ham  Guardians  require  tenders  by  10  a.m.  March  15 
for  three  months'  supply  of  Electrical  Fittings,  &c.  Forms  of 
tender  from  the  Clerk,  Union-road,  Lcytonstone,  London,  N.E. 

Motors. 

Manchester  Electricity  Committee  requii's  tenders  by 
10  a.m.  March  14  for  the  "supply  of  nine  40H.P.  Three-phasa 
Slip-ring  Motors.  Specification,  &c.,  from  Mi-.  F.  E.  Hughes, 
Tiiwn  Hall.  Manchester. 


Arc  Lamp  Carbons. 

St.  1'anckas  (London)  Borough  (touneil  invite  tenders  for  \hr, 
supply  of  arc  lamp  carbons,  delivery  to  be  made  as  required. 
Speciiicatioir,  conditions  of  contract  and  form  of  tenders  from 
the  Electricity  Department,  Offices  .57,  Pratt-strect,  Camden 
Town,  K.W.  Tenders  to  the  town  clerk,  Mr.  C.  H.  F.  Barrett, 
by  noon  of  Thursday,  April  12.     See  an  advertisement. 

Buenos  Ayres  Municii>ality  invite  tenders  for  the  supply  of 
Electric  Carbons  during  1917.  Conditions  of  tender  may  be 
consulted  at  the  Oficina  de  Licitaciones,  Avenida  de  Mayo  525, 
Buenos  Ayres,  when  tenders  will  be  received  until  March  30. 

Synchronous  Condensers. 

The  Toronto  Electric  Commissioners  invite  tenders  for 
Synchronous  Condensers  of  5,000,  7,500  or  10,000  k.v.a.  capa- 
city for  operating  on  their  hj'dro-electric  system,  25  cycle,  three- 
]ihase.  Alternatives  arc  required  for  2,200  and  1:5,000  volt 
machines.  Specifications  and  particulars  may  be  obtained  from 
the  general  manager,  Mr.  H.  H.  Couzens,  226-8,  Yonge-street, 
Toronto,  and  tenders,  addressed  to  the  Chairman  of  the  Toronto 
Electric  Commissioners,  arc  to  be  in  by  March  28. 

Meters. 

Rhondda  Urban  Council  rc(iuire  tenders  by  noon  March  21 
for  one  year'.s  su])ply  of  House  Service  Jleters.  Specification 
from  the  Electrical  Engineer,  Electricity  Works,  Porth,  tJlam. 


=  TENDERS  RECEIVED  AND  ACCEPTED    m 


FINANCIAL    MATTERS. 


Marylebone  (London).— The  Council  has  accepted  the  offei»  of 
the  Pritchett  &  Gold  and  E.P.S.  Co.  for  the  maintenance  of  the 
storage  batteries  at  Aybrook-street  and  Rathbone-place  sub- 
station for  £88. 

Salford. — The  Council  has  accepted  the  tender  of  the  British 
Westinghouse  Electric  &  Mfg.  Co.  for  the  supply  and  erection  at 
Frederick- road  station  of  a  1,250  kw.  rotary  converter  set  for  £3.600. 

Woolwich.— The  Council  has  accepted  the  tender  of  W.  T.  Hen- 
ley's Telegraph  Works  Co.  for  the  supply  of  cable,  at  £1,444.  7s.  lid. 

Cheltenham. — The  Corporation  have  accepted  the  tender  of  the 
Edison  Swan  Electric  Co.  for  12  months'  supply  of  electric  light 
liftings,  at  schedule  rates. 

Bekmondsey  (London).— The  Guardians  have  accepted  the 
tender  of  Pryke  &  Palmer  for  the  supply  of  Mazda  and  Ediswan 
electric  lamps,  ironmongery,  &"c.  , 


llllllllllllll 


COMPANIES'  MEETINGS  AND  REPORTS. 

Westminster  Electric  Supply  Corpn.  (Ltd.) 

Tlir  nnlinury  ■jciicnil  mr  ■(  iim  u.i^  lic'd  "u  tlic'  l!Stli  ult..  im<l-r  llie 
pr,->iil.-ncv  of  .\n-.  .1.  ISuowm;  .Maktin,  tlic  ch:virman  of  the  corporation. 

Tlic  SKCKKTARV  (Mr.  W.  A.  I'cannan)  having  read  the  notice 
cxllin'.;  the  incctinj,'  and  the  auditors'  certificate. 

The  CllAlK.MAN  said  :  (Jentlcmen.  1  am  u'lad  to  say  that  during  tho 
n<a»t  vear  the  receipts  have  shown  an  upward  tendency  ;  they  are  larger 
by  some  £1  .'>.IIOO  than  those  for  1915.  This  is  due  to  the  increased  charge 
to  consumers  and  to  the  large  expansion  in  current  sold  for  power  an<l 
heating.  The  latfer  has  been  in  great  dnraand.  Radiators  and  clcctrle 
fires  are  now  used  in  a  largo  number  of  houses.  Hats  and  office.'',  ami  tliclr 
use  is  constantly  hioreasing,  so  that  witli  flic  realisation  by  the  publio 
of  its  great,  and  inanv  advantages  wo  niav  look  forward  with  conlidcncl^ 
to  a  greatlv  extended  use  in  this  direction.  During  the  pa.st  year  we 
have  sohl  l's7.(l()0  units  less  for  lighting  than  in  the  previous  year  ;  but- 
(liis  lo.ss  would  have  been  eonsiderablv  more  had  we  not  experienced  the 
fogs  and  dark  weather  at  the  latter  end  of  the  Vear.  The  units  sold  for 
l"iwer  anil  luat  in"  have  iricrca-i-d  hy  sunn-  l.'-'ilO.llllO.  and  the  total  sohl 


Hi 

t\(  (his  puipn.^e  Verv  nciilv  .ippio.Trlied  that  sold  for  lighting.  A  inv 
vein's  ago  we  couuf  hardly  have  supposed  that  a  company  like  ours, 
'whose  area  is  mainly  in  the  residential  and  shopping  district  of  London, 
would  sell  as  tnanv'imits  for  ])ower  as  for  lichting  :  but  the  result  has 
iustiticd  our  poliev  in  advocating  a  cheap  supply  for  this  purpose.  I 
Ihink  we  luav  take  some  credit  for  this,  as  we  were  the  pioneers  of  powet 
and  Inating'at  Id.  per  unit  in  the  West  Eud.  Some  of  tho  costs  ot 
generation  have  ri,seu  appreciably.  Coal  at  our  owni  stations  and  t. rove 
road  lias  cost  on  an  average  Is.  (id.  per  ton  more  than  for  191.').  Repairs 
anil  distribution,  which  are  varvins  amourtls,  have  also  increased  ;  hj'J- 
although  thev  amount  to  more  than  last  vear.  the>  are  less  tlia-i  for  l.M-t 
Wh^u  addivisiiig  vou  last  vear  we  anticipated  that  the  cost  of  publu 
liKhting  would  be' larger  this  vear  bv  £1.000.  owing  to  the  increase  m 
the  cost  of  carbons  and  in  wages  :  the  actual  increase  works  out  at 
£927.  For  the  first  time  in  the  liistory  of  the  company  wo  liave  to 
record  a  material  reduct  ion  in  the  amount  paid  for  rates.  Last  vear.  you 
mav  remember,  I  said  that.  "  As  wo  had  failed  to  obtain  any  suKstantiMl 
relief  from  the  Assessnieut  Committee,  we  had  decided  to  appeal  t.. 
Quarter  Sessions  "  :  but  before  the  case  came  on  for  lieann!;  the  Loni 
mittce  approached  us,  and  we  were  able  to  arrive  at  a  settlement,  \\  '■ 
have,  in  accordance  with  the  rcconuncudation  of  our  euguieer-in-cUn  i 
Sir  Alexaud.'r  Keunedv.  <ct  aMilc  the  same  anKWivtas  last  year  for  dcpu 
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ciation  and  sinking  fund.  Insurance  has  increased,  as  the  present 
account  includes  a  full  year's  premium  for  insurance  against  damage  by 
aircraft.  War  bonus  to  employes  is  larger.  The  loss  on  investments  realised 
has  been  charged  against  the  reserve  fund.  The  enonnous  burden 
thrown  on  this  country  to  finance  the  war  has  necessitated  the  raising  of 
huge  sums  bv  the  Government  at  a  high  rate  of  interest.  This  has  had 
the  effect  of  depreciating  the  value  of  all  first-class  securities  ;  but, 
f  ortimately,  we  are  under  no  necessity  for  realising.  We  have  lent  to  the 
Treasun.'  securities  to  the  amount  of  over  £70,000.  and  we  also  hold 
£90.000  of  War  Loan  Excherpier  Bonds  and  Treasury  Bills.  In  addition, 
we  have  subscribed  for  £25.000  of  the  new  Loan.  Through  the  medium 
of  our  employes'  deposit  fund,  our  stail  during  1915  subscribed  for  nearly 
£4,000  of  the  4.J  per  cent.  Loan.  Besides  converting  their  old  Loan  they 
found  over  £2,000  for  investment  in  the  new  Loan.  We  have  also 
initiated  a  war  savings'  association  among  our  staff,  and  already  over 
1.000  ot  the  15s.  6d.  War  Savings'  Certificates  have  been  fuUy  paid  for. 
I  regret  we  have  lost  seven  of  our  staff  in  Franco,  and  of  these  six  were 
killed  during  the  past  year,  whilst  three  others  have  lieen  wounded,  and 
10  have  been  in  hospital  through  sickness.  It  has,  owing  to  the  short- 
age of  labour,  been  ver\-  difficult  to  carry  on  the  work  ot  t)ie  compan}-. 
but  owing  to  tlie  devotion  of  those  of  the  old  staff  remaining  with  us. 
as  well  as  that  of  tlie  new  staff,  including  female  employes,  only  a  ven- 
fcw  of  our  consumers  have  had  cause  of  complaint,  and  the  interests 
of  the  company  have  not  suffered.     The  directors  desire  publicly   to 

•)ress  their  apnrcciation   of  the  work  which  has  been  done  by  tlie 

licials,  the  staff  and  the  employes.  The  dependents  of  those  serving 
..  ith  the  forces  have  been,  and  are  being,  fcared  for.  As  regards  the 
future;.  1  should  mention  that  the  Daylight  Saving  Bill  of  last  year,  wViicli 
met  with  such  a  favourable  recption,  very  appreciably  reduced  our  re- 
ceipts for  electrical  energy  supplied  for  lighting  purooses  We  anticipate 
a  renewal  of  that  Bill  this  year,  so  that  we  can  hardlj'  expect  much,  if  any. 
increase  in  revenue  from  that  source  during  the  present  year.  We  are 
making  no  further  increase  in  the  charge  for  electricity  for  lighting 
nurposes  beyond  the  10  per  cent,  which  came  into  force  in  Oi.,tober,  1915  : 
but  we  are  slightlv  raising  the  price  for  that  supplied  for  power  and 
fi'-ating.     One  of  the  chief  factors  in  a   business   of  this  character  is  of 

'urse,  the  price  of  coal  and.  in  these  times,  its  delivery  at  our  works. 
I  rum'  bog  to  move  the  adontitm  of  the  report  and  accounts. 

''apt.  ED.ML'Nn  I.  BAX  seconded  the  resolution,  which  was  carried 
iinanimously.  A  dividend  at  the  rate  of  9  per  cent,  was  declared  for  the 
half-year  ended  Dec.  31.  I91(!  (making  7  per  cent,  for  the  year),  loss  tax. 
The  retiring  directors,  Mr.  Browne  Martin  and  Licut.-Col.  J.  F.  Remnant, 
M.P.,  were  reelected,  and  Messrs.  .lackiion,  Pixley  &  Co.  were  rc-ap. 
pointed  auditors.  A  vote  of  thanks  was  passed  to  the  special  constables 
for  the  circ  and  protection  of  the  company's  premises  during  the  past 

•ir,  and  a  vo'c  of  thanks  to  the  chairman  terminated  the  proceedings. 


Netting  Hill  Electric  Lighting  Co.  (Ltd.) 

The  .'iOth  '.rilinary  general  meeting  was  held  on  Tue.^day,  Sir  WiLI.IAJI 
'  I'.ooKEs.  (J..M.  dhairnian  of  the  company),  presiding. 

The  .M.A.N.\(;i:i{  .\.\D  Si:(  HKTARY  ("Mr.  R.  C.  Hawkins)  having  read 
the  noliie  cf.Mvi  ning  the  mietingand  the  auditors' report, 

The  CII.MH.M.AN  said  :  (Jentlemen,  the  amount  of  share  capital 
n-majpH  unaltered,  and  the  only  difference  in  the  loan  capital  statement 
iH  that  we  have  JBsued  £(i,000  further  debenture  stock  as  collateral 
Hceurily  for  a  loan  from  the  bankers.  This  further  capital  has  been 
rif|uired  to  meet  the  repayment  of  loans  fallingdue  in  connection  with  the 
Wood-1/ine  works.  On  the  debit  side  of  the  capital  account  £994.  J5s. 
li.iM  Uh  II  xpi-nt.  .Nearly  the  whole  of  this  has  been  spent  for  mains  and 
fii"ler»,  and  is  the  Hmallest  amount  of  capital  exix'mlc d  for  many  yeais. 
The  revenue  n-ci^iplH  inereusJ'd  by  HHIiH,  but  this  Iiuh  Ix'cn  mo'if"  than 
nullified  by  the  heavy  riw  in  the  price  of  eiml  and  other  materials.  These 
inen-ftWM  in  the  generating  costH  an-  imliided  in  tlu'  item  "  eleetrieily 
purehawd  from  \Vo<«l.|ane  works,"  the  amount  being  £10,399,  agains't 
iH.IHl  for  the  previous  year.  In  addition  an  extra  bonus  has  been 
Kninted  to  the  employes,  owing  to  the  enormous  riw;  in  the  cost  of  living, 
ratCd  httve  inenmM'd  to  the  extent  of  £3riO.  rhie  to  an  increased  valuation 
■t  the  Inst  (piinquennial  asWBsmenl,  but  in  view  of  our  reduced  profit 
the  quextjim  of  np(/nling  againsl  the  aKsCBsment  is  under  HoriouH  eon- 
dideration.  The  net  result  in  that  a  profit  of  £23,3(m  is  shown,  against 
£2/1.270  for  the  pn'vious  year,  r,r  a  .Irop  of  £l,ll(;4.  '|'l,e  balance  avail- 
»ble  for  dividend,  is  £10.213.  or  £3,415  Udow  (he  ligure  for  1915.  This 
n-dijetion  i>  mainly  due  lo  the  hiavy  payment  for  ineome  tax,  which  is 
in.F'  ,,...|  I,,  II,,  .-itent  .,f  £I,K-|.  itnri  li,'  the  reduition  of  in  the  profits 
"''  '  '       A  fiirlhir  £3,fK.t»  has  Ixen  ereilited  lo  depreciation, 

"  ""■  ' I,  making  a  total  of  £51,355,     The   Kensington 

^    '  ""d   .V'lliing  lldl  joint  <lel«-nfure  slock  sinking  fund 

rj.nl.nui  «  I..  „Im,w  the  inerenwil  pro|Kirlion  of  the  etmipuny's  eontribn- 
llon  to  thotefundu,  whi>h  are  eBlimaled  to  Is-  siiflieient  tii  redeem  llie 
if.lnl  delnnlure  «torlc  in  1931.  The  li.ial  nm.Minl  of  I  he  sinking  fund 
lor  the  reiiempljon  ..I  Oe-  \V-i..d  l/ine  joint  .lelnntun'  slock  now  reaches  a 
total  of  £79..W3.  The  .  o^rne.ring  sti.IT  nro  lo  l,e  cngratujalecl  on  the 
fart  llMt  Iheefli.irney  in  our  di  .Iril.iilion  allows  an  Imi.roveinenl  of  2  ikt 
c'-nt.  From  I  he  usual  tuMe  it  will  Is-  wen  that  I  lie  niiinls-r  of  con- 
■umerii  i»  4,4(»0,  e..m(«red  with  4,.ir.M  in  |ni5;  the  equivalent  Hep 
lamp-  e.,nnee|.d  i  I'll.-^.'i,  aKiiinsI  IJ.'IH.IIHI  •  ||,e  imilH  sold  were 
2.43H,39:i.  ag-i.i 
£45.(iai  ;    the  . 

iK-illK'    f.'l.'l'M,. 

the  MiiinlKrofnewioiipiiinierHand  of  addilionni 

'""  Oe    hl.l    >e;,,   u,l»  Ih-  lo«e-l   ,»   tl.i    ,  V 


history,  and  it  is  impossible  to  look  forward  to  any  improvement  in  this 
direction  until  the  close  of  the  war,  especially  as  the  Government  have 
recently  issued  a  regulation  to  the  effect  that  no  new  meters  must  be 
purchased  except  for  consumers  Who  require  current  tor  Government 
w^ork  and  for  renewals.  The  war  is  solely  responsible  for  the  reduction' 
in  the  dividend,  but  I  feel  sure  it  is  only  temporary.  I  am  quite  opti- 
mistic as  to  the  future,  and  the  output  during  the  current  year  already 
shows  an  encouraging  increase  over  1916.  We  are  lioping  that  the  prices 
of  coal,  &c.,  may  be  kept  within  reasonable  limits,  in  which  ease  we  may 
be  able  to  show  a  better  result  during  the  present  year.  The  increase  of 
10  per  cent,  in  the  charge  to  consumers  was  only  in  force  for  three  months, 
but  we  hope  the  Kensington  Borough  Council  will  consent  to  the  increase 
being  continued  until  after  the  war.  On  the  subject  of  coal  I  may  say 
that  we  all  had  a  very  anxious  tine  during  the  year,  and  on  one  occasion 
our  stock  fell  so  low  that  we  were  within  a  few  days  of  having  to  shut 
<lown,  but  on  strong  representations  in  the  proper  quarter  we  managed 
to  get  a  further  supply.  We  are  safe  in  this  respect  at  present,  as  we  have 
a  stock  sufficient  for  some  weeks.  One  of  the  results  of  the  reduced  profit 
is  that  the  bonus  due  to  the  staff  under  the  co-partnership  scheme  works 
nut  considerably  below  the  amount  they  received  in  former  years,  but  the 
directors  felt  it  was  due  to  the  employes  that,  having  worked  so  loyally 
and  well  during  the  year  they  should  receive  a  bonus  on  tlie  scale  of  pre- 
vious distributions.  The  Chairman  concluded  by  moving  tlie  adoption 
of  the  report  and  accounts.  The  resolution  was  seconded  by  Mr.  ARTHUR. 
!•;.  FR.ANKLIN,  and  carried  unanimously.  The  retiring  directors, 
Mr.  Arthur  E.  Franklin  and  Mr.  Alfred  Hoare,  were  unanimously  re- 
elected, and  .Alessrs.  Kennedy,  Fox,  Oldfield  &  Co.  were  le-appointed 
auditors,  a  vote  of  thanks  to  the  chairman  terminating  the  proceedings. 


The  ri-veiiiM-  was  £40,709,  against 
U'.3.4K3.  UKiiiiiMl  £23.301,  the  net  |.i(.||t 
mil  the  dividend  3s.,  iom|«red  with  5»., 


Telegraph  Construction  &  Maintenance  Co.  (Ltd.) 

Till'  fifty-third  ordinary  general  meeting  was  held  on  Mauli  1, 
Right  Hon.  tlie  E.'iKL  oii'  Selbokxe,  K.G.,  chairman  of  the  company, 
presiding. 

The  SECRETARY  (Mr.  C.  W.  Clarke)  having  read  the  notice  con- 
vening the  meeting,  the  minutes  of  the  last  meeting  and  auditors'  report, 

Tlie  CJH.AIRM.AiN  said  :  Gentlemen,  the  accounts  show  a  net  profit  of 
£111.915  after  charging  the  interest  on  the  debentures,  and  we  brought 
forward  £110,474,  so  that  we  have  a  total  of  £222,389  ;  and  after  deduct- 
ing  the  5  per  cent,  dividend  paid  in  July  last,  amounting  to  £22,410, 
there  is  a  total  of  £199,979  to  be  dealt  with.  We  have  had  to  meet  some 
depreciation  in  the  market  value  of  our  securities  for  several  years  past, 
but  in  the  year  under  review  the  depreciation  is,  as  you  are  all  quite 
aware,  exceptional  and  very  heavy,  and  the  fund  which  was  inaugurated 
a  few  years  ago  for  the  purpose  of  meeting  sucli  depreciation  was  not 
sufficient  in  amount  to  deal  with  the  depreciation  which  we  had  to  meet. 
We  have,  therefore,  taken  £50.000  from  the  statutory  reserve  fund  against 
depreciation  of  securities  in  order  to  be  able  to  writer  down  our  invest- 
ments to  their  market  value  on  Dec.  31  last,  which  has  been  done.  After 
deducting  this,  wo  propose  to  pay  the  same  dividend  and  bonus  as  wc 
p  lid  last  year,  and  again  to  build  up  the  reserve  fund  by  £20,000,  and  this 
will  leave  £112,749  to  be  carried  forward.  Our  regular  work  of  inrking 
and  laying  submarine  cables  has  necessarily  been  restricted,  as  you  can 
image,  during  the  war  ;  but  whatever  the  current  year  has  in  store  foi  us, 
if  we  are  still  able  to  obtain  remunerative  work  f(u'  our  factories,  the  sub- 
stantial amount  we  are  carrying  forward  should  Ije  a  great  help  to  us  in 
bridging  over  this  difficult  time.  The  past  year  has  been  an  anxious 
jieriod.  All  the  staff  and  hands  have  been  doing  tlieir  utmost,  and  our 
output  has  been  constantly  pressed  on  tlie  limit  of  the  copjier  and  steel 
that  we  have  liccn  able  to  get  supplied  to  us.  That  has  been  a  constant, 
difficulty  with  which  the-  management  has  had  lo  eope,  ami,  if  I  may  say 
so  in  their  presence,  you  owe  a  great  debt  of  gratitude  to  tln'm  for  the 
inginuily  with  which  they  have  surmounted  all  the  difficulties  oiu-  after 
another  wliicli  the  war  has  put  in  their  pitli.  On  the  whole,  we  have 
be(-n  able  to  keep  to  our  engagements,  and  all  our  work  has  been  satis- 
factory. The  financial  result  of  the  year  has  again  been  much  helped 
by  the  good  rate  of  interest  we  have  l)een  getting  for  our  money  ;  but 
the  main  feature  of  our  profit  has  been  the  charter  of  our  ships.'  They 
huve  been  (xmstantly  in  request  throughout  the  year,  and  oiie  trading 
voyage  alone  of  7„30()  Inns  of  cargo  from  the  .\igentiiie  brought  us  in  just 
the  amount  wc  now  pro|s)se  lo  distrihiile  to  you  by  way  of  bonus.  With 
regard  to  the  War  Loan,  wc  have  lent  lo  the  liovernment  allogelher 
£500.000— Unit  is,  £10(1.(100  in  the  5|)er  cent.  War  Loan  and  £1(10.000  in 
li  per  ciMit.  Kxcheqisr  lionds.  Ri-sides  this  w<-  have  ailvaiuid  our 
employr's  £S,4I8  without  interest  to  lie  inveNled  in  llie  War  Loan,  the 
advances  lii-ing  n-paid  by  instnlmenlH.  The  number  of  iiK-ii  who  have 
left  us  to  serve  with  I  lie! 'olours  now  iiinouiils  lo  272,  and  we  have  re- 
plai^ed  Ihi-iii  by  taking  into  our  works  302  woinen.  Our  faelorii-s  are 
principally  employed  in  very  urgent  war  work.  The  war  found  this 
compuny.us  you  know,  ill  iistrong  position  -not  only  strong  in  the  usual 
senHC  of  that  term,  but  strong  in  the  expiriince  nf  your  managing  iliree. 

lors,  in  the  efiii-ieney  of  your  staff  and  in  ill |uipnient  of  your  fadorii-s. 

It  luiH  all,  it  is  triietn  say.  in  one  form  or  another,  been  utilised  in  the 

nation's  service  during  Ihis  lime  or  in  tlir  M-rvii f  our  Allies  ;  and  it  is 

also,  I  think,  a  mailer  nf  congrat illation  llial  we  cannot  be  reckoned  as 
one  of  those  coniiianieg  who  have  iiiiidi-  iilinnrmal  profits  nut  of  llie  war 
and  lieeause  of  the  war.  If  it  had  not  luen  fnr  the  fact  that  we  liavi- 
Isu-n  iible  lo  build  up  your  business  ho  llial  your  securilies  bring  in  an 
excellr-iit  interi'st,  and  the  fniit  that  your  ships  ha vi^  been  in  oonslant  em. 
ploymeiil,  and  that  we  had  had  the  g  eat  slmUe  of  luck  that  idler  one  of 
oiirsliiiw  hud  fiilliMed  one  of  her  war  lasUs  she  was  al>le  to  load  up  a 
valuable- i-aigo  for  t  he  Argentine,  and  beeaine  forihe  nioiiienl  a  tniiiip 
if  it  hid  not  breii  liir  I  hose  fuels,  we  should  iH.I  hn.-l.ecii  :il.|.' I.,  pnM.nt 
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you  with  the  results  we  have  submitted  to  you  today.  It  would  not  be 
right,  and  you  would  not  wish  me  to  describe  to  you  in  detail  how  our 
ships  h<ive  been  employed,  but  it  must  be  clear  to  you  that  they  have  run 
great  dangers  constantly.  It  is  with  no  spirit  of  l)oast£ulnes.s  that  I 
irecord  th"  fact  that  so  far  as  we  have  come  through  the  war  without  mis- 
hap, and  that  that  i*  so  is  due  to  the  ceaseless  vigilance  with  which  the 
Navy  has  guarded  our  slaps,  to  tlic  cfiicicncy  of  our  captains,  officers  and 
crews,  and  to  the  complete  undpistaiiding  that  there  is  between  them  and 
the  naval  officers  with  wiiom  they  hue  tu  co-operate.  This  is  the  second 
report  and  the  second  balance-sheet  of  a  complete  year's  war.  Will  it  be 
my  fate,  if  I  am  alive  next  year,  to  make  a  report  with  another  complete 
year  of  war  ?  We  cannot  tell.  I  do  not  think  the  signs  are  at  all  in 
favour  of  an  early  peace.  We  can  make  no  greater  mistake,  in  my  judg- 
ment, than  that  of  underrating  the  power  of  our  foes  in  this  war,  and 
therefore  I  think  that  all  sensible  and  patriotic  women  and  men  ought  to 
take  the  attitude  of  preparing  themselves  for  a  prolonged  state  of  war,  of 
supporting  the  Government  in  all  measures  of  precaution  and  prescience 
which  are  taken,  and  of  saying  as  little  about  it  as  they  can.  I  move  that 
the  report  and  accounts  to  December  31.  19I(),  be  received  and  adopted. 

Sir  JAMES  PENDER,  Bart.,  seconded  the  motion,  which,  after  some 
remarks  by  JUr.  H.  H.  S.  CROFT,  welcoming  tlie  return  of  Lord  Selborne 
to  his  position  as  chairman  of  the  company,  was  carried  unanimously. 

The  retiring  directors,  Mr.  Colin  F.  Campbell  and  Mr.  Paget  V.  Luke, 
were  re-elected,  and  Messrs.  Gane,  Jackson,  Jefferys  &  Fi'ceman  and 
Messrs.  Welton,  Jones  &  Co.  were  re -appointed  auditors. 

CASTNER-KELLNER  ALKALI  CO.  (LTD.)— The  profit  for  the  year  ended 
Sept.  30  last  (after  allowing  for  amount  expended  in  keeping  up  the 
works,  plant  and  macliinery,  and  after  making  provision  for  the  esti- 
mated liability  for  excess  profits  duty)  was  £262,208,  against  £260,805. 
Deducting  debenture  interest  (£7,705)  and  estimated  liability  for  excess 
profits  duty  for  year  1915  (£45,000),  and  including  £61,152  brought 
forward,  the  balance  is  £270,654.  The  dividend  of  22  per  cent,  for  the 
year  (against  20  per  cent.)  req\iired  £181,250,  and  it  is  proposed  to  cari'y 
to  depreciation  reserve  account  £50,000,  leaving  £39,404.  Owing  to  an 
outlay  on  extensions  of  plant  it  will  be  necessary  that  increased  borrow- 
ing powers  be  given  to  the  directors. 

COONTY  OF  LONDON  ELECTRIC  SUPPLY  CO.  (LTD.).— The  capita' 
expended  during  1916  on  account  of  the  Company'.s  London  districts 
amounted  to  £31,409  8k.  9d.  and  the  net  total  expenditure  in  respect  of 
these  districts  up  to  Dee.  31  last  was  £2,189,064  4s.  5d.  The  balance 
from  revenue  account,  after  deducting  generation  and  distribution  costs, 
repairs,  rents,  rates,  taxes,  wages,  directors'  fees,  general  establishment 
and  other  charges  and  proportion  of  salaries,  is  £156,894  9s.  lOd.,  and  with 
£14,499  3s.  2d.  brought  forward,  the  available  total  is  £171,393  13s.  De- 
ducting interest  on  the  first  and  second  debenture  .stock  and  interest  on 
temporary  loans  to  Dec.  31,  1916,  less  tax  (£42  528  3s.  9d.),  and  amount 
carried  to  reserve  for  depreciation,  &c.  (£45  000), the  balance  is  £83,865 
9s.  3d.  Interim  dividends  have  been  paid  (less  tax)  on  the  six  per  cent, 
fully-paid  preference  shares,  and  on  the  ordinary  shares  for  the  half- 
year  ended  June  30,  1910,  at  the  rate  of  5  per  cent,  per  annum.  These 
interim  dividends  obsorlied  £28,600  and  leave  for  further  distribution 
£55,265  9s.  3d.  The  directors  recommend  a  further  dividend  on  the 
6  per  cent,  preference  shares  and  a  further  dividend  on  the  ordinary 
fhares  for  the  half-year  ended  Dee.  31,  1916,  at  rate  of  9  per  cent,  per 
annum  (less  tax),  which'j  will  absorb  £36,887  10s.,  andleavc  £18,377  19s.  .3d. 
to  be  carried  forwaid. 

The  a.pplications  received  during  the  past  year  amounted  to  the  equiv- 
lont  of  4,516  kw.,  making  the  total  at  Dec.  31  last  (i4,581  kw.  The  total 
units  sold  were  35,029,862,  against  .30,562,045  for  1915,  an  increase  of 
4,467,817  units.  The  number  of  consumers  increased  from  25,913  to 
26,994.  The  directors  feel  that  these  results,  in  spite  of  the  continued 
abnormal  conditions,  must  be  regarded  as  satisfactory.  The  cost  of  coal 
and  other  materials  has  further  increased  during  the  year,  the  lighting 
restrictions  have  Ijecn  more  vigorously  enforced  and  additional  niembers 
of  the  staff  have  been  released  for  war  purposes.  The  diicctoiw  of  the 
Bournemouth  and  Poole  Electricity  Supply  Co.  have  declared  a  final 
dividend  on  the  ordinary  shares  at  the  rate  of  7  per  cent,  per  annum 
making  6  per  cent,  for  the  year.  The  Coatbridge  and  Airdrio  Electric 
Supply  Co.  has  again  made  excellent  progress  during  the  past  year,  the 
units  sold  having  increased  from  6,134,986  units  in  1915  to  8,414,823  units 
in  1916. 

ELECTRICAL  DISTRIBUTION  OF  YORKSHIRE  (LTD.).— The  profit  for 
lllll)  was  £144  less  tliaii  f<ir  1915,  luit  in  view  ol  t  he  lighting  restrictions, 
the  increased  cost  of  coal  and  material  and  other  difficulties  caused  by 
the  war,  the  directors  considered  the  results  satisfactory.  The  dis- 
posable balance  was  £4,400  (against  £4,239)  and  a  dividend  at  the  rate 
of  6  per  cent,  per  annum  was  declared.  The  chairman  (Mr.  R.  W. 
Wickham)  referred  to  the  applications  to  the  Board  of  Tra<lo  for  orders 
for  certain  disi  riets  in  the  West  Riding  and  said  that  in  several  cases  the 
consent  of  the  lex  nl  authority  had  been  obtained.  Opposition  was  being 
threatened  by  some  nf  the  neighbouring  boroughs  who  were  desirous  of 
incorporating  tlmsc  districts  within  their  area,  at  some  future  date.  In 
view  of  the  right  t  hat  local  authorities  had  to  purcha.se  the  electric  lighting 
undertaking  at  a  i)erio<l  and  on  terms  mentioned  in  the  Electric  Lighting 
.\jts  (or  tlie  orders  issued  thereunder)  the  directors  considered  that  the 
opposition  was  unreasonable. 

HARROW  ELECTRIC  LIGHT  tc  POWER  CO.  (LTD.).— As  was  reported 
at  (lie  recent  aTMiiml  mec^ling  (hut  duriTig  the  past  vear  18  new  installa- 
lioiis.  representing  17  kw.  of  additional  ilemand.  had  1  cen  connected  to 
the  mains.  The  number  of  consumers  was  1.HI2  and  their  aggregate 
rei|Uirement8  amounted  lo   1,879  Uw.      The  output   was  517,011  imits. 


The  balance  to  the  credit  of  net  revenue  account,  after  deducting  deben- 
ture interest  and  interim,  dividend  on  the  preference  shares,  was  £1,966. 
The  directors  recommended  payment  of  the  fuia!  dividend  on  the  pre- 
ference shares  and  a  dividend  on  the  ordinary  shares  at  the  rate  of  4  per 
cent,  per  annum  (against  5percent.),  leaving  £258  to  be  carried  forward. 
The  Chairman  (Mr.  J.  N.  Stuart)  stated  that,  owing  to  the  Daylight 
Saving  Act  and  increased  restrictions  on  lighting,  the  total  nmuher  of 
units  sold  showed  a  drop  of  12,196,  not  a  very  large  reduction  under  the 
circumstances,  for  though  there  was  13  per  cent,  reduction  in  consump- 
tion for  lighting,  that  was  almost  made  up  by  the  increase  m  heating 
and  cooking,  a  brisk  demand  for  which  at  the  present  time  promises  a 
still  further  increase  this  year.  When  people  learnt  to  appreciate  the 
cleanliness,  efficiency  and  saving  in  labour  which  resulted  from  the  use 
of  electrical  heaters  and  ovens,  there  would  imdoubtedly  be  a  great 
future  for  that  method  of  cooking  and  heating.  Their  engineer  (Mr. 
Horsley),  though  over  military  age,  patriotically  resigned  his  post  to 
take  a  commission  in  H.M.  Navy,  and  10  other  men  had  joined  the 
Army.  By  the  courtesy  of  the  Reading  Electric  Supply  Co.,  Mr.  Whitie 
was  "allowed  at  short  notice  to  take  up  the  post  of  electrical  engineer  in 
Mr.  Horsley's  place.  Mr.  Spencer  Hawes  had  consented  to  become 
managing  director  in  addition  to  being  deputy- chainnan.  Mr.  Bishop, 
on  Mr.  Hoi-sley's  retirement, was  appomted  manager  as  well  as  secretary, 
and  to  him,  as  well  as  to  the  other  leadmg  members  of  the  staff,  they 
offered  their  hearty  thanks  for  carrying  on  the  work  amid  exceptional 
difficulties. 

KENSINGTON  &  K^IIGHTSBRIDGE  ELECTRIC  LIGHTING  CO.  (LTD.)  — 
During  1916  the  number  of  houses  and  shops  connected  with  the  system 
increased  by  59  (from  5,011  to  5,070)  and  the  energj'  consuming  devices, 
calculated  as  represented  by  lamps  of  30  watts'  consumption,  by  11,390 
from  510,785  (15,320  kw. )  t«  522,175  (15,665  kw.).  The  lighting  restric- 
tions during  the  year  were  more  .stringent  than  during  1915,  and  the 
Smmer  Time  Act  caused  a  further  reduction  of  8  per  cent',  in  the  units 
sold  during  the  period  it  was  in  operation.  The  net  profit  available  for 
dividends  is  £11,573.  17s.  lid.,  and  with  £431.  12s.  8d.  brought  forward, 
the  total  is  £12,005.  10s.  7d.  Deducting  the  interim  dividends  paid 
during  the  year  (at  rate  of  5  per  cent,  per  annum  on  the  ordinary  shares 
6  per  cent,  per  annum  on  the  first  preference  shares  to  June  30,  and  5  per 
cent,  per  annum  on  the  second  preference  shares  to  Sept.  30),  amounting 
to  £6.000,  the  balance  is  £6,005.  10s.  7d.,  out  of  which  mu.st  be  deducted 
the  second  half-year's  dividend  on  the  first  preference  shares  (£1,500). 
and  provision  for  the  dividend  on  the  second  preference  shares  (£625), 
and  the  board  recommend  payment  of  a  dividend  at  the  rate  of  7  per 
cent,  per  annum  for  the  last  half-year,  which  will  absorb  £3,675,  and 
making  with  the  interim  dividend  already  paid,  6  per  cent,  for  the  year 
on  the  ordinary  shares.  A  sum  of  £205.  10s.  7d.  is  carried  forward. 
MATHER  &  PLATT  (LTD.).— -\t  the  annual  meeting  lajt  week  a  letter 
was  read  from  Sir  William  Mather  explaining  that  he  had  resigned  the 
office  of  chairman  for  "reasons  of  health  and  on  account  of  advancing 
years."  Sir  William  added  :  "  After  the  war,  concluding  with  victory  for 
the  righteous  cause  of  the  Allies,  there  will  dawn  a  new  era  in  the  relations 
between  employers  and  employed.  I  foresee  that  the  marvellous  mani- 
festation of  patriotism  displayed  under  the  tremendous  stress  of  a 
gigantic  war  will  have  enlightened  all  classes  as  to  the  vital  importance 
of  mutual  goodwill  and  co-operation  in  order  to  repair  our  losses  and 
secure  long  years  of  prosperity  in  which  all  our  workpeople  will  .share. 
United  as  we  have  been  in  war  to  save  our  country  from  destruction  by 
the  enemy,  we  must  be  united  in  peace  in  order  to  reconstruct  our  country 
on  foundations  that  no  internal  conflicts  can  shake.  1  hope  our  company 
will  ever  maintain  a  high  place  among  the  pioneer  employers  who  feel  it 
to  l>e  their  paramount  duty  to  provide  for  the  training  and  education  of 
their  young  workers  and  the  general  welfare  of  their  adult  employes,  also 
to  provide  the  spirit  of  hearty  goodwill  and  co-oijeralion  between  them- 
selves and  their  employes,  so  that  the  fruits  of  their  comliined  industry 
and  intelligence  may  become  of  mutual  benefit." 

Capt.  L.  E.  Mather,  who  has  succeeded  his  father  as  chairman,  moved 
the  adoption  of  the  report.  He  said  the  turnover  of  the  year  was  the 
largest  on  record,  and  the  work  was  practically  all  in  connection  with  the 
war.  The  dividend  on  the  ordinary  shai-es  had  been  increased  to  171 
per  cent,  for  the  year,  although  an  addition  had  been  made  to  the  reserve, 
and  the  "  carry  forward  "  was  larger.  One  of  the  most  hopeful  signs  due 
to  the  war  was  the  closer  union  between  engineering  firms  who  were  com- 
petitors in  their  ordinary  business.  This  better  understanding  should 
l)ear  good  fruit  in  years  io  come  and  help  the  country  to  be  better  orga- 
nised against  foreign  competition.  The  signs  were  not  unpropitious  that 
before  another  12  months  passed  we  slunild  have  secured  a  decisive  and 
lasting  victory,  but  it  must  be  borne  in  mind  that  1917  might  not  be  so 
prosjx'rous  a  year  as  1916.  The  cost  of  materials  had  risen  enormously, 
wages  were  increasing  owing  to  the  greater  cost  of  living,  and  many  other 
things  pointed  to  difficult  times  ahead.  The  directors  considerc<l  it 
<lesirablc  that  £5,000  should  be  added  to  the  employi^s'  benefit  fund,  iii 
order  to  provide  for  cases  of  hardship  which  might  ari.se  on  (he  termina- 
tion of  hostilities  and  during  the  progress  of  demobilisation. 

METROPOLITAN  ELECTRIC  SUPPLY  CO.  (LTD.).— The  directors'  re- 
jHjrl  states  that  the  ca])ital  expenditure,  which  at  the  end  of  1915 
jiniountcd  to  £2,258,600  Kis.  6d.,  has  now  reached  a  total  of  f2,L'9:!.ll!»3 
I3s.  lOd.,  an  increase  during  1916  of  £34,492  17s.  4d.  The  gross  revenue 
for  the  vear  amounted  to' £277,909  2s.  ild.,  compared  with  £229,2011 
15s.  6d.,"  in  1915,  an  increase  of  £48,708  (is.  7d.  The  working  expenses 
amounted  to  £161,008  13s.  lOd.  against  £127.149  12s.  8d.,  an  increase  of 
£33,859  Is.  2d.  The  balance  at  credir  of  tevenue  account,  before  pro- 
viding for  depreciation,  is  £1 16.900  8s.  3d.  The  directors  have  .set  aside 
£10.000  us  ivu  addition  lo  the  deprceiation  and  reserve  fund,  which  now 
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ameunts  to  £377,358  13s.  3d. .carrying  to  credit  of  net  revenue  account 
£76,900  8s.  3d.  This  sum,  with  the  balance  brought  forward  from  last 
account,  interest  and  dividends  on  investments  and  other  receipts,  makes 
a  total  of  £90.195  IDs.  lid.  After  deducting  interest  on  debenture  stocks 
and  loans,  dividend  on  preference  shares  anil  .<iundry  items  written  off, 
there  remains  £34,756  19s.  7d.  An  interim  dividend  of  Is.  per  share 
(being  at  rate  of  2  per  cent,  per  annum)  on  the  ordinary  share  capital, 
amounting  to  £10,000,  was  paid  in  August,  1916,  and  the  directors  re- 
commend that  a  further  dividend  of  2s.  per  share  (being  at  rate  of  4  per . 
cent,  per  annum)  on  such  shares  be  now  paid,  making  a  total  distribution 
for  the  year  of  3s.  per  share,  or  3  per  cent.  This  will  absorb  a  further 
sum  of  £20,000  and  leave  £4,7o6  19s.  7d.  to  be  carried  forward.  During 
the  year  new  connections  representing  the  equivalent  of  119,880  25-e.p. 
lamps  (equal  to  3,600  kw.)  were  added  to  the  company's  system,  making 
a  total  connection  at  the  end  of  the  year  of  1,317,643  lamps. 

OXFORD  ELECTRIC  CO.  (LTD.).— The  annual  general  meeting  was  held 
n:i  Tii>~il;iy.  wh  n  the  directors  reported  that  the  past  year's  profit  (in- 
cludnm  iliHs  brought  forward]  was  £11.682  8s.  Id.  After  providing 
£2,000  for  debenture  interest  and  writing  off  £639  on  account  of  hire- 
purchase  installations,  the  balance  available  was  £9,043  4s.  The  direc- 
tors proposed  to  pay  a  dividend  at  rate  of  5  per  cent,  per  annum  on  the 
preference  share  capital  and  a  dividend  at  rate  of  5  per  cent,  per  annum 
(less  tax)  on  the  ordinary  share  capital  (whereof  2  J  per  cent,  was  paid  in 
September  last),  a  sum  of  £649  is  ]i!aced  to  credit  of  reserve  and  renewal 
of  plant  account  and  £643  carried  forward.  Reserve  and  renewal  of 
[ilant  account  has  been  charged  with  the  plant  replaced.  The  mains  were 
i-xteiul'd  in  StiM'kmore-street  and  for  the  su);ply  of  the  military  hospital. 

SOUTH   METROPOUTAN    ELECTRIC   LIGHT  &    POWER   CO.    (LTD.)  — 

Mr.  H.  St.  .1'.  Winkwortli.  wlio  ))resided  over  the  meeting  last  week, 
said  that  during  the  past  year  2(14  new  consumers  were  connected,  repre- 
senting 2,002  H.I'.,  equal  to  43.102  35-watt  lamps.  A  loss  of  revenue 
arose  from  the  restricted  lighting  and  tlie  introduction  of  the  Summer 
Time  Act,  but  new  business  and  extension  orders  and  additional  bulk 
supply  had  increased  the  revenue  by  £15,130,  the  largest  increase  the 
company  had  had.  The  total  units  sold  were  13,004.670,  against 
9.185,742  in  1915,  an  increase  over  1915  of  41  per  cent.  The  sales  for 
heating  anddomestic  power  were  3.56,7.58  units,  against  212,154  in  1915 
and  1.54,783  in  1914.  Thcsalesin  the  showrooms  and  the  wiring  and  instal- 
lation work  represented  £12,800,  the  number  of  transactions  being  4,804, 
against  4,479  in  1915  and  3,7.59  in  1914.  The  total  receipts  were  £95.882 
against  £80,.57(>.  Coal  cost  £20.673,  or  about  £12,420  more,  chiefly 
owing  to  the  increased  price  and  mucli  higher  freights.  Other  increases 
in  expenses  were  over  £1,6(J0.  The  total  ixpenditnre.  £45.373.  repre- 
sented approximately  48  per  cent,  of  thi'  gro^s  nciii)ts.  compared  with 
39  per  cent,  in  1915  and  36  per  cent,  in  1914.  The  net  revenue  was 
£.jO,.509,  and  with  £6.604  brought  forward  and  £1,001  dividend  of  10 
per  cent,  on  the  shares  in  the  West  Kent  Electric  Co.,  the  total  was 
£•58.116.  They  were  ])lacing  to  the  credit  of  depreciation  fund  £17.600, 
and.  after  payment  of  the.  dividends  recommended.  £7.248  was  being 
carried  forward.  During  the  last  four  years  the  company  had  set  a'^ide 
out  of  the  profits  over  £67.000,  wliich  had  been  proHtably  emi)loyed  in 
the  business.  The  prospects  as  to  output  in  the  current  year  were  good, 
the  increased  output  for  m.anv  weeks  past  having  been  35  per  cent,  to 
■15  prr  e.-nt.  ov,t  (hat  of  1916. 

TRAMWAYS,  LIOHT  &  POWER  CO.  (LTD.)— The  ehairmin  (\'iscoun(.  Chil- 
li.>n)  re  ixirted  at  t  he  m><ting  last  week  that  progress  had  been  math'  during 
the  past  year  notwitlnlanding  the  very  difficult  conditions  under  which 
all  fK)wer,  lighting  and  tramway  undertakings  had  been  working.  'J'hey 
look  over  the  Ilkeston  Corporation  electric  lighting  an<l  tramway  under- 
taking on  Oct.  I  last.  The  income  received  from  the  various  under- 
takingH  wuh  £:ir,,272.  against  £:W.192  for  1915.  Administration  expenses 
w'-re  approximitcly  the  same,  but  debenture  and  loan  interest  absorbed 
12,000  more.  The  share  capital  remained  the  same  ai  in  the  previ(jus 
account,  but  £IO(»,000  of  5  [Kt  cent.  de),enture  stock  was  issued  during 
the  year.  All  their  ])rof)ertieH  Hhowed  an  imjirovi'ment  except  tlie 
purely  electric  lighting  jKirtion  of  the  undertaking  of  the  J.,eamington  & 
Warwick  Kleclricnl  (,'o.  and  the  electric  lighting  undertaking  in  J.eaming- 
lon.  In  Warwick  the  gross  receipts  showed  a  eonsiderable  improvenv  nl, 
but  that  w.tH  more  thin  abnorbed  by  increaKi'dexpcnseH.  In  l/'amingtoii. 
whi«li  was  HJni'Mit  entirely  u  lighting  supply,  the  gross  receipts  witc 
slightly  l)<-hinf|  the  previous  year,  due  enlindy  to  the  lighting  restrict  ions. 
In  Irntli  enwh  lliey  wen-  datisfied  that  Ih-  decline  in  profit  was  purely 
lemi^iniry.riTid  il  was  Hatisfaetory  to  know  that,  notwithstanding  the 
►light  deelini'  in  re,eip|,  from  those  two  pro|«'r(ieH.  they  luid  received 
an  iiir  ome  from  lie-  various  jiroi)'TlieH  of  t),7K0  in  excess  of  the  previous 
year  and.  in  addition.  Jefl  reserveM  to  the  various  undertakings  amounting 
to  £l.70lt  in  exe.'SM  of  IIim  previous  year.  The  real  improvement  during 
Ih"  ynr  wa»  ic.lsi),  'J'li..  company  had  rnmU-  an  agreement  with  Jkles- 
lon  (iir|i>iMtir,n  to  enuble  the  .Nottinghnmshire  4  Jierbyshire  TramwayH 
<•„.  t.,  n'lpnn'  III"  llkclon  tramways  and  the  Derbyshire  &  Noltingliam- 
»hir.'  Klettne  I'owr  (>..  to  acquire  the  Ilki'ston  electric  lighting  uiider- 
t.ikii.|/.i.  The  lermK  on  which  those  eonipanies  had  acquired  Ih"  under- 
1. 4 king,  had  Ix'en  l\x<,[  «„ „,  |„  |),ri,w  no  undue  Mtrain  on  those  eomiiinicH 
..r  111,.  ..,mp»ny  diinr,..  I  h  •  w.ir.  Th'y  would  piy  to  IlkeHlon  Corp  .ra- 
le,.! ,.l  -l„l-.l  i.,|.ri.il~  a  sum  eqi„kl  to  th"  inte'reMi  and  sinking  fund 
..|,|,l..,.l,|.  1.,  th-  .,iii,i.,„di.ii,  debt  on  Ihow  iindertakingB.  the  sinking 
liii.d  |«iriion  o(  mieh  piyi.e  i.l  l.-mg  reckoned  hk  jiart  payment  of  Ihc 
|.ni,.  .|..l  HiiMi  due  in  ri'sp-.  i  ..(  the  proixTlicM.  The  nrrangemeni  w.nil.l 
1  iniin  in  forcT  until  two  y/irs  nltiT  tli"  eonrliiHion  of  p'aee,  at  which 
'."i"  Ih"  l.iilini-e  of  llie  principal  Rum  lli'ii  remaining  unpaid  wi.iild 
I-  ••me  piyal.le  to  ||i"  loriK.ralioM.     The  lol.il  sum  piyai.l.'  In  resjs.t 


of  the  two  undertakings  was  £47,000    They  took  possession  of  the  pro- 
pcrties  on  Oct.  1  and  the  directors  were  sat  stied  with  the  results  to  date. 

UNDERGROUND  ELECTRIC  RAILWAYS  CO.  OF  LONDON  (LTD.)— Tho 
directors'  report  for  1916  states  that  the  net  income  from  investments. 
&c.,  after  deducting  general  expenses,  and  including  balance  from  last 
account,  was  £664,666.  Is.  8d.  She  interest,  j.lus  tax,  on  the  4J  per  cent, 
bonds  due  1933  required  £106,508.  5s.,  interest  on  tho  4J  per  cent,  three- 
year  secured  notes,  £31,500  ;  the  jjaymcnt  under  the  guarantee  on 
Central  London  Railway  a.ssented  stocks,  £13,465.  14s.  4d. :  and  the 
interest  on  the  6  per  cent,  first  cumulative  income  debentures  stock  re- 
quired £76.380,  leaving  asuqilus  of  £436,812. 2s.  4d.  Interest  at  rate  of  5 
)'cr  pent,  per  annum  plus  tax  on  the  6  per  cent,  income  bonds  (3  per 
cent,  for  June  half-vear  and  2  per  cent,  for  December  half-year)  will 
require  £168,801.  6s.  8d.,  leaving  £30,633.  18s.  2d.  The  income  from 
investments,  &c.,  amoimted  to  £653,360.  19s.  5d.,  as  compared  with 
£680,741.  7s.  Id.  for  1915,  a  decrease  of  £27.380.  7s.  8d.  (4-02  per  cent.). 
Income  tax  on  the  interest  on  the  4i  per  cent,  bonds  and  on  the  6  per 
cent,  income  bonds,  together  with  the  loss  on  foreign  exchange  in  respect 
of  coupons  encashed  abroad,  amoimted  to  £134,015,  an  increase  over 
1915  of  £56,805  (73-57  per  cent).  The  aggregate  gross  revenue  of  the 
five  com])anies  parties  to  the  Common  Fimd  authorised  b,y  the  Facili- 
ties Act  of  loio  was  £6,038,529.  .5s.  lid.,  and  the  aggregate  amomit 
retained  by  them  for  ""  revenue  liabilities "  (including  reserves)  was 
£5,531..561.  13s.  lOd..  leaving  £506.967.  12s.  Id.  (increase  of  12-32  per 
cent.),  which  was  credited  to  tlie  common  fund  This  amount  was  appor- 
tioned amongst  the  five  companies  concerned. 

!•» Under  the  provisions  of  the  London  F.lectric  Railway  Act.  1912. 
authority  was  given  for  the  through  runnint;  of  trains  from  the  Bakerloo 
section  i.f  the  railway  to  Watford  on  the  electrified  portion  of  the  London 
&  North-Westcm  Railway.  The  North  Westcni  Co.  had  arranged  to 
provide  the  joint  rolling  stock  required  for  the  services,  but  its  manu- 
facture has  been  delayed  owing  to  the  war.  In  order  to  give  the  public 
the  benefit  of  this  new  service  without  further  delay,  arrangements  have 
been  made  between  the  two  railway  companies  whereby  the  London 
Electric  Co.  will,  for  the  present,  provide  the  necessary  trains  and  work 
the  tram  service.  It  is  anticipated  that  this  through  rimning  will  com- 
mence early  in  April.  In  order  to  provide  for  a  larger  increase  of  output 
from  the  Associated  Equipment  Co.'s  factoiy  at  Walthamstow,  exten- 
sions of  tho  premises  ha\-e  recently  been  carried  out 


NEW  COMPANIES,  MORTGAGES  &  CHARGES. 

♦ 

NEW  COMPANIES. 

R.  BEOKER  &  CO.  (LTD.)  (145,!)(;(1.)  — Private  company.  R?g.  Feb.  n._ 
capital  £2.000  in  £1  shan-s,  to  carry  on  the  business  of  manufacturers  of 
and  dealers  in  machinery-,  appliances,  special  tools,  electric  light  and 
power  plants,  tools,  &o.  0.  G.  R.  Becker  is  first  direotor.  Reg.  office, 
53,  City-roa<l,  E.C. 

LEHMANN,  ARCHER  &  CO.  (LTD.)  (145.870)— Private  company. 
Reg.  .Jan.  27.  capital  £20.1100  in  £1  shares,  to  tako  over  business  of  manu- 
facturers of  engineers'  tools  carried  on  as  Jjchmann  Bros.,  and  the  similar 
business  carried  on  as  Frederick  R.  Archf  r.  First  diirctors  (to  numbi  r 
not  less  than  two  nor  more  than  five)  an-  S.  I'.  Lehmann  ami  F.  .1.  K. 
Archer  (joint  manau'ing  diixH'ti.rs).  Su-iilaiy:  F.  , J.  K.  Archer.  Reg. 
office  :   5,  Farringd.m  i":id,  IvC 

MORTGAGES  AND  CHARGES. 

INTERNATIONAL  ELECTRIC  CO.  (LTD.) -Mortgage  on  freehold  pro- 
perty  at  Ti.ltenli.ini.  dal.-d  Im-I).  .s.  11(17,  to  secure  all  moneys  due  or  to 
become  dm-  frmii  .c.nipuiy  to  l.onilon  and  South- Western  Bank. 

PHILLIPS  MAO.<ETOS  (LTD.)— Particulars  of  £3,000  debentures 
created  Oct.  2.  1916,  hay.-  been  tiled,  whole  amount  being  now  issued. 
Property  charged  company's  undertaking  and  proixrty,  pn'sent  and 
future.     No  trustees. 


CITY  NOTES. 


ME.VIORANDA  -(\liiivh  6).— (',.ii.,,|...  5:!l-(d.  Cons..|.s  Pav  DrtV, 
Ai.ril  1.  Stocks  and  Shar.'S  Ticket  D.ivs.  .March  l.'i  and  2K.  Pav  Davs. 
March  14  ii-k1  29.     Price  of  Silver.  37,^1. 

AUTOMATIC  TELEPHONE  MFO  CO.  (LTD.)—  .\  divill.Iid  of  .',  (kM-  cent, 
(less  lj.\|  li!.s  l>i-.-n  dicliiifil  l.ir  I  In-  past  year  on  the  ordinnry  shares. 
The  dir.-.lo.s  sl.ile.  dial  l.-i  fl  .-r  i.-^l  iinaling"  for  excess  ).rolits  and  eon- 
llngen.  jesi  111-  i.inlil  for  I'.IIC.  w.i,  tril.lHIO.  A.sum  of  £ll>,()00has  been 
written  .,(1  ;.ihI  tit, 771  ..iiii.'il  (..luaid. 

BRITISH  INSULATED  jc  HELSBV  CABLES  (LTD.)— A  final  dividend 
of  lOs.  per  HJiiire.  making  Willi  inlerini  dividend  15h.  per  share,  has 
been  declared  lor  the  .year,  together  >vilh  a  bonua  of  5  jK'r  cent.,  nuiking 
ju  all  20  per  cent,  for  I  he  past  year.  • 

CHLORIDE  ELECTRICAL  STORAGE  00.  (LTD.). -The  dire,  lors  recom- 
men.l  thai  £7.'l.250  of  I  he  reser\.-  fund  1..-  ,-epi(iillHe>l,  and  that  one  new 
ordinary  kIimm-  he  iilLitted  I..  e,i.  1,  ..i.„,l„r  slmre  now  he'd. 

CLYDE  VALLEY  ELEOTRICAL'^POWER  CO  Th.' diiv.  I  ..is  Lcmmend  a 
diyld.iiil  .i|   I  I  |H  rirnl.,  (;i\  lo'  . 
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NOTS  S 


The  Standardisation  of  Control  Gear. 

In  tLese  da^-.s  of  collapse  of  time-honoured  ideas  and  prin- 
ciples in  the  industrial  world,  to  say  nothing  of  the  increasing 
attention  that  is  being  paid  to  requirements  "  after  the  war," 
we  should  Uke  to  direct  the  attention  of  the  thoughtful  to  a 
particular  branch  of  electrical  engineering,  which,  in  the  past, 
has  not  received  the  attention  it  ought  to  have  received.  We 
refer  to  industrial  control  gear.  Times  without  number  our 
readers  will  have  heard  the  remark,  "  0  !  he  deserves  all  tlie 
trouble  he  gets  for  buying  such  shodd}-  gear."  As  a  matter  of 
fact  the  reputation  of  control  gear  generally  is  such  that  it  gets 
tlie  blame  for  almost  any  trouble  arising  in  electric  drives. 
(Jnly  too  often  this  assumption  proves  to  be  correct.  As  soon 
as  it  is  generally  recognised  that  control  gear  is  a  very  impcfrtant 
link  in  the  chain  of  electric  driving, improvement  will  take  care 
of  itself.  But  as  long  as  control  gear  is  regarded  as  a  sort  of 
adjunct  to  a  motor  or  to  the  driven  machinery,  the  door  remains 
wide  open  for  so-called  cheap  and  '"  good  enough  for  the  job  "' 
gear.  The  ignorance  on  all  electrical  matters  of  the  buyer  and 
user  makes  it  a  little  difficult  for  him  to  recognise  tiie  impor- 
tance of  control  gear.  If  in  the  future  he  knows  as  much  about 
the  part  played  by  each  item  of  an  electric  equipment  as  he 
does,  or  did. with  regard  to  steam  plants,  lie  will, as  a  matter  of 
course,  protect  Iwmself,  and  the  days  of  manufacturing  and 
supplying  unsati.sfactory  control  gear  will  automatically  end. 
In  the  meantime  we  shall  have  to  rely  on  the  conscientious 
manufacturer,  contractor  and  consulting  engineer  to  supply 
control  gear,  not  on  ])rice,  but  on  quality.  Tliis,  however,  is  a 
slender  .safeguard,  and,  in  the  interests  of  electrical  engineering. 
We  would  gri'atly  welcome  any  step  taken  by  the  Engi- 
neering Standards  (lomniittce  to  lay  down  national  rules. 
There  is  plenty  of  scope  for  improvement,  botli  electrical  and 
meclianical,  and  there  is  a  large  amount  of  control  gear  to  be 
ruled  out  of  ci.uii. 


The  Chemical  Engineer. 

To  the  general  public  little  is  known  of  the  enormous  work 
which  is  at  present  being  carried  on  by  the  chemists  of  this 
.  country  in  providing  for  the  needs  of  war.  It  is  largely  an 
industry  which  has  been  improvised  under  the  stress  of  circum- 
stances, and  has  been  effected  by  the  combination  of  the  engi- 
neer and  the  chemist.  The  results  which  have  been  achieved 
show  how  important  a  role  can  be  fUled  by  the  true  chemical 
engineer — i.e.,  by  an  engineer  with  an  adequate  amount  of 
chemical  knowledge.  Equally  it  is  important  that  the  chemist 
who  goes  in  for  this  class  of  work  should  have  more  than  a 
nodding  acquaintance  with  engineering.  So  far,  the  chemist 
has  often  been  too  much  of  a  chemist.  In  making  this  remark 
we  are  leaving  on  one  side  the  chemist  who  devotes  himself  to 
research,  and  whose  whole  energy  should  be  thrown  into 
chemical  work  pure  and  shnple.  Such  men  are  a  most  valu- 
able asset  to  the  nation,  but  it  is  not  every  man  who  can  carry 
on  research,  and  there  are  many  chemists — and,  in  fact,  they 
are  far  more  numerous — who  should  be  trained  to  understand 
the  point  of  view  of  the  engineer. 

It  is  undoubtedly  the  case  that  the  chemist  looks  at  things 
too  much  from  the  molecular  point  of  view,  whereas  the  engi- 
neer deals  with  masses.  Consequently,  the  chemist  fails  to 
take  his  proper  position  in  the  works  and  the  engineer  is  apt 
to  look  upon  him  as  a  hopeless  sort  of  individual,  who  merely 
plays  about  with  glass  flasks  and  small  samples.  This  state 
of  affairs,  as  was  pointed  out  in  an  interesting  discussion  on 
the  subject  last  week  before  the  Faraday  Society,  is  largely 
due  to  lack  of  proper  training.  The  laboratory  is  not  the  place 
in  which  the  training  should  take  place.  In  America  steps 
are  being  taken  to  remedy  this  state  of  affairs  in  advance  of 
what  we  are  doing.  Thus,  the  Massachusetts  Institute  of 
Technology  has  a  five  years'  course  in  chemistry,  and  in  the 
two  last  years  the  student  is  in  close  touch  with  manufacturing 
processes  by  being  placed  in  works  for  a  portion  of  his  time. 
This  must  a!lter  his  general  outlook  and  give  him  far  greater 
breadth  of  view.  It  is  clear  that  some  such  similar  steps  must 
h6  taken  in  this  country  if  we  are  to  obtain  the  best  results. 
Further,  it  is  desirable,  as  was  pointed  out  by  Prof.  F.  G. 
DoNNAN,  that  training  institutions  should  have  facilities  at 
tlieir  disposal  for  carrying  out  experimental  investigations  on 
something  like  a  works  scale.  These  facilities  need  not  be 
refined,  but  they  should  be  ample  to  give  results  of  technical 
value. 


The  Institution  Building  Commandeered. 

The  announcement  made  at  the  last  meeting  of  the  Institu- 
tion of  Electrical  Engineers  that  the  buiUling  had  been  com- 
mandeered by  the  Government  will  be  received  with  some  com- 
placency on  the  one  hand,  and  witii  a  good  deal  of  concern 
on  the  otiier.  The  view  may  be  taken  that  accommodation 
is  needi'd.  and  that  so  long  as  this  is  the  case  we  must  expect 
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to  put  up  witli  any  inconvenieuce  so  long  as  sucli  changes  make 
for  the  more  vigorous  prosecution  of  the  war ;  but  we  may 
nevertheless  feel  some  misgiving  as  to  whether  so  much 
accommodation  is  really  essential,  and  whether  the  vastly 
increasing  Government  organisations  are  being  carried  on 
efficiently.  We  believe  that  the  Council  has  done  much  to 
assist  Government  departments  during  the  war,  but  such 
assistance  cannot  be  rendered  so  efiiciently  if  the  present 
building  is  to  be  replaced  by  some  small  ill-equipped  office. 
Apart  from  this,  a  good  deal  of  concern  will,  we  think,  be 
felt  at  the  library  of  the  Institution  being  rendered  inacces- 
sible. The  library  of  the  Institution  of  Mechanical  Engineers 
sufEered  a  like  fate  long  ago,  and  thus  the  present  step  means 
that  two  of  the  technical  libraries  in  London  will  now  be  ren- 
dered useless.  We  fear  this  indicates  that  the  importance  of  tlie 
engineer  is  not  yet  sufficiently  realised  in  Government  circles. 
It  has  frequently  been  stated  that  the  present  war  is  largely  a 
war  of  engineers.  Surely  then  it  would  be  weU  to  hamper  the 
engineer  as  little  as  possible.  With  this  end  in  view  we  .sug- 
gest that  if  the  accommodation  of  the  Institution  of  Electrical 
Engineers  is  reaUy  essential  to  the  Government,  the  autliorities 
.''hould  at  Ica.st  make  the  Ubrar}-  accessible  to  the  members. 


Electric  Steel- 

Striking  figures  on  the  develojiment  of  the  electric  furnace 
were  given  by  an  engineering  correspondent  in  a  recent  issue 
of  the  "  Yorkshire  Post."  It  is  said  that  at  the  beginning  of 
the  year  there  were  in  the  United  States  136  such  furnaces,  in 
Great  Britain  88,  in  Germany  52,  in  Sweden  40,  in  Italy,  29 
in  France  29,  in  Canada  19,  in  Austria-Hungary  18,  in  Russia 
16,  and  a  further  44  in  other  countries.  Accepting  the  list  as 
given,  there  are  now  at  work  no  less  than  471  electric  furnaces 
producing  steel  of  one  kind  or  another.  The  output  of  special 
steels  and  castings  melted  up  from  cold  charges  will,  it  is  esti- 
mated, shortly  reach  1,000,000  tons  per  annum.  In  addition 
to  thLs  must  be  reckoned  the  extensive  use  that  is  being  made 
of  the  electric  furnace  for  the  refining  of  steel  which  is  charged 
in  the  molten  state.  Reference  is  made  to  the  rapid  develop- 
ment of  electric  furnaces  in  Sweden,  owing  to  the  utilisation  of 
water  power.  This  fact  is  said  to  have  promoted  in  Sweden 
the  use  of  electric  furnaces  for  tlie  production  of  pig-iron,  no 
le8«  than  17  furnaces,  with  capacities  ranging  from  3,000  u.v. 
to  6,000  H.p. , being  at  work  or  under  construction  in  Sweden  for 
thia  purpose. 


New  Electric  Department  at  Guy's  Hospital.    We  learn 

from  til.'  •■  l(ii-,|]it;il  "  lliut,  a  m-w  cli-ctriciil  (lc|iiirtinent  at 
Guy  B  ilo>i))ital,  ojiiTird  in  Scplcnibcr  last,  is  twjw  in  full  opera- 
tion. A]>|iurat,UH  lias  Ix-en  added  for  the  electrical  treatment 
of  nervoii.-i  and  othiT  di.sonlcr.H.;  also  four  X-ray  outfits,  a 
lii«li-lri-(Hiiii(  y  a|.|iaratiiM,  stutic  and  diathermic  macliines,  kc. 

Control  o!  Mines  and  Quarries.-  By  an  Order  in  Council, 
iasued  on  Tuesday  last,  the  Alini.ster  of  Munitions  is  empowered, 
"  wlicri!  h<-  nonHidcrs  it  expedient,"  to  ujiply  Rcguiution  9G  of 
'1''    ''  '  '  I  lie  Realm   Regiilation.s  (which  confer."*  on  thi^ 

''"  power  to  take  po.HHcs.Hidii  of  coal  mines),  "  to 

'"'  '    iiiirif"<,  or  toany  niiiic-idf  stratilied  iron-stone, 

.■•hal'-,  or  hn-cliiy,  ik.I  luinj^'  coal  iiiiifir-.'i,  or  to  any  quarries." 

Charging  Facilities  for  Electric  Vehicles.  -A  list  of  charging 

Mtati(UM   has    l,.-.n   .,,m, piled    by    the    Electric    Vehicle   Com- 
mittee, and  will  lie  piiblMJied  in  the  forthcoming  wcond  edition 
of    file    <'.,riiinerriiil    .Mot<,r    IVers'    ,'\,HHocialion    lluiidbookof 
,\  [.proved  J)e|Mpt«,  aijil  al  o  a<  a  Miil.|ilemeiit  U>  the  .liine  i.ssiie 
•f    the    •    Klertrie    Veliiiie."     The    Hat   ^iveM    u    coiLHiderabie 
"ooiiMt  of  iiifi.rmution.HuelinHthe  nmxiniuni  current,  raiii<e  of 
■  oltaue,    tnrilTH,    hoiiTH  of   iliarging  and   wliether  the   E^V.C. 
)    I'fovifled  ;  al.^or•e^lllinllet^ilH,  Hucha«tliofucili- 
-!■     Thin  li«l  mImuiIiI  be  u  ({rent  convenience  to 
...  trl,-  V. ■1.1,1,.. 


Single  Strand  Conductors  of  Small  Section.— The  following 
letter  has  been  sent  by  the  hou.  secretary  of  the  Incorporated 
Municipal  Electrical  Association  (Mr.  H.  Faraday  Proctor)  to 
the  Cable  Makers'  Association  on  this  subject": — 

With  further  reference  to  your  letter  of  Fclsruary  28th.  I  laid  this 
matter  before  the  Council  of  the  I.M.E.A.  at  their  meeting  held  last 
Friday,  and  have  pleasure  in  infomiing  you  that  such  Council  adopt  the 
recommendation  you  set  forth  as  below,  and  recommend  their  members 
to  agree  to  the  same.  With  a  view  to  giving  this  matter  publicity  I  am 
sending  a  copy  of  this  communication  to  the  technical  press,  and  to  the 
secretary  of  the  Institution  of  Electrical  Engineers.  The  recommenda- 
tion above  referred  to  is  as  follow?  :  "That,  in  view  of  the  demand  by  the 
Government  for  small  stranded  wires  being  so  great,  the  restrictions  as 
to  the  use  of  single -strand  conductors  of  18  S.W.G.,  16  S.W.G.  and 
14  S.W.G.  should  be  temporarily  suspended  during  the.  war  and  that  the 
use  of  such  for  installation  wiring  in  place  of  3/22  and  7/25  .S.W.G.. 
;?/20and7/23 S.W.G. and7;22  and 7;21J  S.W.G.  resi)ectively  be  accepted." 

Use  of  Waste  Heat  in  the  Electro-Chemical  Industry. — In  a 

recent  Paper  before  the  Newcastle  Section  of  the  Society  of 
Chemical  Industry,  Mr.  Henry  Peile  described  the  use  of  the 
waste  heat  at  the  Blaydon  &  Rowlands  Coke  Works  iox  the 
production  of  electricity.  For  example,  at  Rovflands  Gill 
Mine,  Stirling,  water-tube  boilers  were  erected  on  the  main 
flues,  which  carried  the  waste  heat  from  the  ovens  to  the 
chimney,  and  the  steam  generated  is  employed  to  cb'ive  four 
Westinghouse  turbines  coupled  to  three-phase  alternators 
working  at  6,000  volts.  The  current  is  transformed  down  and 
supplied  to  the  Newcastle  Alloy  Co.  at  a  voltage  suitable  for 
electric  furnaces.  Other  transformers  furnish  power  for 
pumping,  hauling  and  lighting  purposes.  The  power  produced 
is  largely  used  for  the  production  of  non-ferrous  alloys,  and  in 
other  cases  the  electric  energy  generated  from  waste  heat  is 
delivered  to  the  mains  of  the  Newcastle  Electric  Supply  Co. 


OBITUARY. 


D.wiD  Huntley. — WJe  regret  to  record  the  death  on  the  Ctb  inst. 
of  Mr.  David  Huntley,  A.M.I.E.E.,  for  many  \'ears  chief  engineer 
and  works  manager  of  the  Dowsing  Radiant  Heat  Co. 

Mr.  Huntley  was  taken  ill  with  a  bad  cold,  which  developed  into 
pneumonia,  and  died  after  14  days'  illness.  .Mr.  Huntley  commenced  his 
electrical  career  at  the  age  of  17  as  a  pupil  of  Mr.  H.  .T.  Dowsing,  M.I.  E.  E., 
in  his  private  practice,  and  remained  with  him  when  the  Ijusiness  de- 
vcloiied  into  the  Dowsing  Radiant  Heat  Co.  (Ltd.).  He  represented  the 
firm  in  the  electrical  section  of  the  B.E.A.M...\.,  of  which  he  was  chair- 
man. H"  was  a  man  of  great  energy  and  ability,  and  his  experience  and 
knowledge  of  electric  heating  was  very  considerable.  During  the  war 
he  had  been  carrying  out  special  Government  work  in  connection  with 
electric  heating  appliances,  and  in  other  important  directions,  and  his 
loss  will  be  greatly  felt.     He  was  buried  in  tlie  Ruislip  Parish  Churchyard 

on  Saturday  last. 

|»i>H.   Shelford   Hidwei.l.  — The  death  nciurrod  suddenly  on  the 

4th  inst.  of  Mr.  H.  Shelford  Hidwell,  M.  I.( '.  Iv,  one  of  t  he  engineering 

inspec^tors  of  tlie  Local  (Jo\eriiineTit  Hoard 

i-'A..  K.   White. — Tlie  death  is  ann.mnccd  (if  Mr. 'A.   E.   White, 

formerly  city  engineer  of  Hull.     Mr.  \\  liite  was  111  years  of  age  and 

was  responsible  for  the  constriution  of  the  permanent  way  of  the 

tramways. 

S.  C'llAUI.KSWdHTll. — 'I'lie  deatli  of  .Mr.   Slicard  Charlesworlli.  th 
well-known  electrical  engineer  mid  conlrMilor  of  Oldham,  oiinrred 
on  the  21th  nil. 

Deaths  on  .Active  Sebviob. — Tae  following  deaths  on  active 
service  are  reported: — 

TjiiMit.  Geo.  K.  Scott,  11.15.,  2r>  ycntv  of  age,  who  has  b.  in  killed,  ob 
tftined  a  lirst  class  in  engineering  at  (Christ  Church.  Oxford.  He  was 
wounili'd  in  .May.  lillK.  and  only  ret\irMed  to  the  front  last  .lanuary. 

.Sec- Lieut.  hI  G.Dyer,  U.K.,  aged  2:i,  who  has  been  killed,  was  astudint 
nt  the  City  and  Guilds  Knginecriiig  ('oll,.gi'  lor  two  y<'ars  prior  to  the  war. 

PU..  11,  Piston,  aged  44,  who  has  ,lied  of  pneumonia,  was  formerly  an 
inspector  on  tli,.  jjlftukpool  (lorjioralion  trainwavs. 

Capl.  II.  .7.  Sulherlaud  (().vford  aiul  Hacks  L.T.)  whs  only  2tl  yeftr.s  of 
ago  whi'ii  he  ilied  re(»ntly  on  aclive  service.  He  obtained  his  lirsl 
c»mniiH»ion  when  17  yearn  of  age  niol  his  captaincy  at  111.  He  wiis  an 
onKinc(>ring  HliidenI  at  Hatlorsea  I',.|y1eclini(i  prior  to  the  war. 

I'le.  G.  Payne  (H.VV.I''.),  killed  iTi'aelii.n,  was  formerly  a  condiiclor 
oil  the  Uirnilnghnm  traniways. 

lAiu;e-Cor|i.  Kdwin  PlowH(WarvvieUsliir,.  Kegl,).  who  has  dieil  .inactive 
Hcrviee.  wan  also  employed  on  the  Itiniiinghnni  tramways  bcfor,-  llie  war, 
ill'  hiiilservi'd  in  Ihe  Egvptian  (!Hiiiiinign  and  Iho  Hoer  War. 

Uithm-ln  .r.  A.  Powell  (K.H.H.).  who  has  bren  killed,  was  ..inploved 
by  thii  General  Kleetric  Co.,  Wilton,  liirniingham.  hi-fore  enlisling.  He 
wa»  20  yearn  of  age. 
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I>ance-Cori),  Edward  Mee  (L.N.L.).  who  was  formerly  engaged  in  the 
Bolton  tramway  offices,  has  been  officially  assumed  to  have  been  killed 
after  being  missing  nine  months. 

Lieut.  R.  H.  Handoock,  A.M.I.E.E..  A.M.I.M.E.  (Inspector  of  Ord- 
nance), was  dro«iied  in  the  Somme  on  Feb.  17. 

W'l'  regret  to  learn  that  Sec.  Lieut.  Alan  Percy  Rosling,  Worcestershire 
Rc.ut..  lidcr  son  of  Mr.  Percy  Rosling,  of  Henley's  Telegraiih  Works  Co., 
was  killed  in  action  on  the  ith  inst. 


PERSONAL. 


The  acting  electrical  engineerat  Epsom  (Mr.  W.  C.  Browne)  having 
obtained  a  commission  in  the  Royal  Flying  Corps,  the  Council  has 
granted  him  leave  of  absence  and  Mi'.  T.  Young,  waterworks  engineer, 
will  act  in  his  place.  This  is  the  second  official  of  the  electricity  de- 
partment to  get  a  commission,  as  Mr.  A.  C.  Cilling,  electrical  engineer, 
joined  the  R.F.C.  some  months  ago  and  is  now  a  captain. 

Ml'.  C.  H.  R.  Thorn,  manager  in  India  for  W.  T.  Henley's  Works 
Co.,  has  returned  to  England  to  take  up  his  duties  as  a  captain  in 
the  Royal  Engineers  (Territorials). 

Mr.  Thorn  will  again  take  up'the  position  of  manager  for  India  for 
W.  T.  Henley's  Telegraph  Works  Co.  as  soon  as  he  is  released  from 
military  duties.  He  held  the  rank  of  captain  in  the  London  Electrical 
Engineers  when  he  went  to  India  in  1911,  and  was  seconded,  being 
attached  to  the  Calcutta  Port  Defence  Volunteers.  Mr.  Thorn  served 
in  the  South  African  War  with  tlie  London  Electrical  Engineers,  and 
received  the  Queen's  medal  with  clasjjs. 


APPOINTMENTS  VACANT  AND  FILLED. 


Junior  engineers-in-charge  are  required  for  a  large  power  station 
in  Scotland  (d.c.  and  e.h.t.  three  phase  with  rotaries) ;  also  junior 
•engineer  for  mains  department.     See  advertisement. 

Assistant  electrical  engineers  are  required  to  work  in  eight-hour 
sHfts  and  take  charge  of  electrical  equipment  in  a  Ciovemment 
factory.     See  advertisement. 

A' switchboard  attendant  is  required  for  a.c.  and  d.c.  mimicipal 
■electricity  works  in  the  Midlands. 

A  shift  engineer  is  required  for  a  small  municipal  station. 


Mr.  Archibald  Page  has  been  oflered  and  has  accepted  the  post  of 
assistant  general  manager  of  the  Clyde  Valley  Electric  Power  Co. 

For  the  past  12  years  Mr.  Page  has  been  deputy  chief  engineer  and 
manager  of  the  Glasgow  Corporation  electricity  department,  having  been 
18  years  in  the  department's  service  altogether.  During  that  period  the 
Glasgow  undertaking  has  increased  its  output  from  3,000,000  units  to 
132,000,000  units  per  annum.  Mr.  Page's  nomination  as  chairman  of  the 
Scottish  Local  Section  of  the  Institution  of  Electrical  Engineers  for  next 
session  comes  up  for  confirmation  at  the  monthly  meeting  on  Tuesday. 

Mr.  Reg.  A.  A.  Graham  has  been  appointed  junior  shift  engineer 
to  the  Sheffield  electric  supph'  department. 

Mr.  B.  C.  Wilson  has  been  appointed  engineer  of  the  La  Plata 
(Argentina)  station  of  the  River  Plate  Electricity  Co. 


INSTITUTIONS  AND  SOCIETIES. 


Institution  of  Civil  Engineers. — Sir  William  Edmund  Garstin, 
O.C.M.G.,  and  Major-General  Sir  George  Kenneth  Scott-Moncriefl, 
K.C.B.,  C.I.E.,  R.E.,  have  been  elected  honorary  members  of  the 
institution.      t-  t  u._ 

F-  Royal  Society. — At  the  meeting  of  this  Society  held  yesterday  four 
Pa|  ers  were  read,  among  which  was  one  by  Prof.  S.  W.  J.  Smith, 
l''.K.S.,  and  Mr.  H.  Moss,  on  "  E.\].eriraents  with  Mercury  Jets." 
I. — "Ihe  Relation  between  the  -let-length  and  the  Velocity  of 
KHIu.K."     II. — "  A  Comparison  with  Jets  of  other  Li(|uids."  '- 

*■  Physical  Society. — On  Friday,  the  23rd  nist.,  tlie  third  Guthrie 
Leelurc  will  lic  delivered  by  Prof.  P.  Langev.in,  of  Paris.  The  lec- 
tor' will  Ijc  delivered  in  En<;lish,  and  the  subject  will  be  "  Molecular 
Orieiil.ilion." 

Association  of  Chemical  Manufacturers. — A  meeting  of  chemical 
manufacturers  was  hold  at  the  Chemical  Society's  rooms(  Londou)- 
on  the  7th  inst.,  Mr.  Charles  Carjiontcr  presi<ling. 
•  Ilr.  Carpentkr  said  that  in  the  interests  of  the  Briti.«h  chemical 
industry  it  had  been  considered  advisable  to  form  an  association  of 
manufacturers.  The  object  was  to  ensure  that  the  indtistry  should 
have  the  general  importance  already  secured  l)y  other  industries,  and  that 
eould  be  attaitied  best  by  means  of  the  new  association.  Already  they 
had  done  useful  work  in  getting  the  Admiralty  to  withdraw  the  circular 
which  called  ujnm  manufacturers  to  reveal  trade  secrets.  I.onl  Moultnn 
el   Bank  had  consented  to  bo  the  first  honorary  president. 


Society  of  Glass  Technology. — At  the  last  meeting  of  the  above 
Society  on  Feb.  15  Papers  on  the  Annealing  of  Glass  were  read  by 
F.  Twjmian  and  S.  English,  in  the  course  of  which  it  was  mentioned 
that  the  mobility  of  glass  is  roughly  doubled  for  each  8'^C.  rise  in 
temperature.  Optical  and  mechanical  methods  of  determining 
annealing  temperatures  were  described. 


ARRANGEMENTS  FOR  THE  WEEK. 

SATURDAY,  March  17tll. 

AssofiATioN  OF  Mining  Electrical  Engineer.'!. 
4.30  p.m.     At   the   Royal  Technical   College,   Glasgow.     Paper  on 
■■  Maintenance  of  Underground  Plant."  by  Mr.  Matt.   Baird, 
jun. 
UONDAY,  March  19tb. 

Institution  of  Post  Office  Electrical  Engineers. 

6  p.m.     At  the  Institution  of  Electrical  Engineers,  Victoria  Embank- 

ment, W.C.     Paper  on   "The   Provision  of  a  Telephone   Ex- 
change," by  Mr.  G.  F.  Greenham. 
TUESDAY,  March  20th. 

The  Institution  of  Civil  Engineers. 
5.30  p.m.     At  Great  George-street,  Westminster,  S.W.     Paper  on 
"  The   New   Electric  Power  House  at  Birchills,  Walsall,"  by 
Mr.  E.  M.  Lacey,  M.Inst.C.E. 
Scottish  Local  Section,  Institution  op  Electrical  Engineers. 

7  p.m.     At    Princes-street    Station    Hotel,    Edinburgh.     Paper   on 

"  Voltage   Regulation  of   Rotary   Converters,"  by   Mr.   G.   A. 
Juhlin. 
WEDNESDAY,  March  21st. 

Manchester  Local  Section,  Institution  of  Electrical  Engineers. 
7..30  p.m.     At   the    Royal    Institution,    Liverpool.     Joint   meeting 
with  the  Liverpool  Engineering  Society  at  Liverpool.     Paper 
on  "  Equipment  of  Hull  Joint  Docks,"  by  Mr.  L.  Leighton. 
VoRKSHiRE  Local  Section,  Institution  of  Electrical  Engineers'. 
7  p.m.     At  the  Philosophical  Hall,  Leeds.     Paper  on  "  The  Voltage 
Regulation  of  Rotary  Converters,"  by  Mr.  G.  A.  Juhlin. 
Institute  of  Metals. 
S  p.m.   to   10  p.m.     At  the   Chemical   Society,   Burlington   House, 
Piccadilly,  W.     Annual  General  Meeting,  after  which  selection 
of  Papers  will  be  read. 
THURSDAY,  March  22nd. 

Royal  Institution. 
3p.m.     At  Alljemarle-street,  Piccadilly,  W.     Lecture  on  "Modern 
Improvements  in  Telegraphy  and  Telephony  :    Telegraphy," 
by  Prof.  J.  A.  Fleming,  F.R.S.     (Lecture  L).  " 
Institute  of  Metals. 
4..30p.m.  to  6.30  p.m.  and  7.4.5  p.7n.  to  10  p.m.     At  the  Chemical 
Society,    Burlington    House,    Piccadilly,    W.     A   selection    of 
Papers  will  be  read. 

Greenock  Electrical  Society. 
7.4.5  p.m.     Masonic    Rooms,    22,    West    Stewart -street,    Greenock. 
Paper  on  "  Electric  Welding,"  by  Mr.  D.  Angus. 
Institution  of  Electrical  Engineers. 
S  p.m.     At    Victoria    Embankment,    W.C.     Paper    on    "Machine 
Switching  Telephone  Gear,"  by  Mr.  F.  R.  McBerty. 
FRIDAY,  Maioh  23rd. 

Physical  Society. 
5  2>-»i.     -it  the  Imperial  College  of  Science,  S.  Kensington,  S.W. 
Prof.  P.  Langevin  will  deliver  (in  English)  the  Third  Guthrie 
Lecture,  the  subject  being  "  Molecular  Orientation." 
North-EaST  Coast  Institution  of  Engineers  and  Shipbuilders. 
7.30  p.m.     At  Bolbee   Hall.  Neweastle-on-Tyne. 


1st  LOUDON  ENGINEER  VOLUNTEERS. 

Lieut. -Colonel  C.  B.  Clay,  V.D.,  Commanding. 
Officer  for  the  Week. — Platoon  Commander  H.  de  P.  Birkett. 
Next  for  Duty. — Platoon  Commander  Hughes-Hallctt. 
Saturday,  March  17. — The  Parade  for  Route  March  will  be  2.45,  Golder's 

(ireen  Station. 
Monday,  March  19. — Technical  for  Platoon  No.  9  at  Regency-street. 

Sipiadand  Platoon  Drill,  Platoon  No.  10.     Signalling  Class.  Recruits' 

Drill,  (i.30  to  8. 
Wednesdav,     March    21.— Instructional     Class.     8.1.5.     Platoon     Drill, 

Platoon  No.  1. 
Thursday.  March  22. — Platoon  Drill,  Platoon  No.  7.      .Vmbulanee  Class 

by  M.O.,  6.30. 
Friday,  March  23. — Technical  fo:-  Platoon  No.  10,  Regency-street.   Squad 

and  Platoon  Drill,  No.  9.     Signalling  Class.     Recruits' Drill,  6.30 

to  8..30. 
Saturday,  March  24. — N.C.O.'s  Instruction  Class,  Capt  Castell  bridging. 
Sunday,  March  25.— Special  Work  at  Bombing  School.     Parade  Clapham 

Common  Station  (City  &  S.L.  'tube  Railway)  9.45  a.m.     Uniform, 

haversacks,  water-bottles.     Mid-day  Rations  to  be  carried. 
Easter  Training.— Will  be  at  Eshcr.     Names  can  still  be  sent  in.     Special 

Tceluiieal  Instruction  will  be  given  for  the  first  hour  to  all  Platoons 

on  their  respective  Drill  Nights  to  prepare  for  this  Training. 
Musketry. — For  all  (.'ompanies,  sec  Notice  at  Headquarters. 
Note.— Unless  otheiwi.se  indieated.  all  Drills  will  take  place  at  H<'ad- 

quarters. 
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SELF-PROPELLED   ELECTRIC  VEfflCLES  AND  THEIR 
APPLICATIONS.* 

BY  L.  BK0EK3IAN. 

The  numerous  purposes  for  which  electric  vehicles  have  been 
designed,  and  are  particularly  well  adapted  from  every  point  of 
consideration  that  counts,  render  necessary  the  following  classifica- 
tion under  two  principal  heads  : — 

Utility  Vehicle. 
Industrial  vans  and  wagons. 
Public  service  conveyors  and  road   I 
►<  appliances. 
Bead    tractors,    couple-sear    and 

locomotives. 
Workshop  tracks  and  tractors 

Giving  industrial  vans]  and  wagons  iirst  place,  and  making  these, 
in  fact,  the  main  subject  with  which  the  present  account  is  con- 
cerned, needs  no  justification. 

A  swce{)ing  reform  in  the  means  at  ovir  disposal  for  road  trans- 
port of  merchandise,  and  in  the  regulations  governing  these,  has 
long  been  overdue.  No  move  worth  the  name,  liowever,  is  being 
made  in  that  direction,  and,  with  the  continuous  growth  in  the 
volume  of  commerce,  dislocation  and  congestion  of  vehicular  traffic 
in  central  areas  have  become  chronic.  The  large  number  of  petrol 
motors  already  in  use  has  given  greatly  improved  service  to  indi- 
\-idual  owners,  especially  for  remote  deliveries,  obviating  terminal 


Passenger  yehichs. 
Commercial  and  inspectors'    rmi- 

abouts. 
Ambulances  and  motor  chairs. 
Omnibuses  and  taxicabs. 
Pleasure  cars. 


The  Massachusetts  Institute  of  Technology  has  issued  a  reports 
on  road  transport  based  on  over  100,000  individual  observations 
and  owners'  records  during  a  period  of  four  years,  supplying  full 
particulars  as  to  the  relative  costs  and  performances  when  use  was 
made  of  horse  haulage  and  of  motor  traction  with  petrol  and  electric 
machines  respectively.  According  to  these  statistics,  electric 
vehicles  come  out  easily  first  when  operating  within  a  radius 
up  to  10  miles  from  a  given  centre.  For  conveying  tonnage 
beyond  that  distance  at  high  speed,  petrol  motors  are  best 
adapted — principally  in  competition  with  railways.  Time  saved, 
handling  of  Consignments  reduced,  empties  returned,  and  many 
other  advantages,  are  all  factors  which  must  bo  taken  into 
account  in  comparing  motoi  expenses  with  fieight  charges,  and 
setting  the  limit  when  costs  outweigh  benefits.  Where  toimage  and 
long  distance  are  essentials,  but  more  latitude  can  be  given  as 
regards  speed  of  delivery,  traction  by  steam  motors,  with  or  without 
traders,  making  a  strong  bid  for  consideration  in  this  country. 

Certain  shortcorajngs  and  disabilities  of  early  attempts  are  held, 
in  some  quarters,  to  cling  still  to  present-day  models,  restricting  their 
use  unduly,  and,  in  general,  making  operation  liable  to  a  number  of 
unknown  factors.  Such  views  are  disproved  by  owners'  records 
over  long  periods  of  years,  which,  if  consistently  unfavourable,  could 
not  have  been  explained  away  by  makers  ;  in  fact,  neither  records 
nor  the  cars  themselves  would  be  in  e^^dence  now.  Nevertheless, 
misgivings  are  sometimes  entertained  on  the  points  mentioned 
below. 
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d<'luy»,  bcHidcH  unving  time  and  repeated  handling  of  materials. 
Hut,  for  Hhort-diHtanci!  work  within  restricted  boun(lari<^s,  entailing 
frequent  Ktoppiiig  and  rcHtarting.  petrol  macliincH  have  proved  to  be 
neither  nuili-d  nor  eeonoinieal-  hence  horse  hiiulago  haw  Iwen  afFectcd 
t<i  «  very  umail  extent  only  hy  their  introductioti. 

•  )f  nil  jwiwcr  vehicled,  oiectrically-drivon  vans  and  lorricB  have 
(iffived  themiu-lveH  bent  Muited  in  every  resfMict  to  HUpers<'de  liorsc 
ir.i'lioii  in  fiily  and  Hiibiirbon  iK^rvice,  and  for  tlicHc  fundamental 
I'  '  "II  ;  (1)  'Die  eiiHt  of  energy  ih  low,  and  no  power  is  eoiisinned 
wliilr  ,il  rcMl  ;  (2)  tlie  HiM-cd  w  double  or  trehio  that  of  horseH  with 
e(pi»l  loadK  ;  Ct)  tiny  are  Kclf-Htarting.  and  i-iwily  cotilrf)lled  by  elien|p 
labour;  (I)  they  havi-  ii  Khort  wlieelliaMe,  taking  up  a  niininiuni 
«pn<e  on  HtreetH  and  In  nwrimcn  ;  {U)  (hey  have  ii  rttlialiility  equal  to 
l»r>  jxT  cent,  of  the  working  hourn  dui)  to  nimple  meehaiiiHm,  oonHc- 
qiinitlv  thn  iipl<m|)  ebiirgcH  are  low  ;  (fl)  they  are  clean,  Hanitary, 
...■■"         '  ■  I.   rinkM.  '     '    |l^     I 

I  of  reliability  -  I.e.,  the  ratio  of  working  dayH  in 
I'llnl   iiiiiid"  I    i.f  wcirking  dayn  during  any  given 

i '■     •  "II""  out  lit  •  nv  iif  (»,'■>  per  cent.     Tlie  relative 

■'■•     '-.r  other  haul  ...  :    IVIiol  lorrien.  1)0  per  cent.  ; 

'••nil  Iiirri<«,  H/l  |M  I 1  lioriu'H,  neeordin|$  to  iti'verity  of 

rvjce,  1mm  nit  to  Br>  |mt  cent. 

•  Alwlnvit  of  «  P<ijM>r  mnd  bi^orc  llio  InHtitntinn  of  Knulneem  and 
l.ipbujjilrrK  in  Hcntlniid 


Speed.— The  reasonablegspeed]  insisted  upon  in"5'cominerciat 
electric  vehicles  is  adversely  contrasted  sometimes  with  the  great 
pace  at  which  petrol  motors  can  be  driv(>n  on  top  gear  by  making 
use  of  the  exe(ws  engine  jiower  available.  Hut  i)etrol  and  steam 
motors  compete  in  the  nuiin  with  railways:  battery  motors  with 
horses.  High  speeds  are  expensive  in  n'pairs  mid  mainlenanee 
costs,  and  iu  shortening  the  useful  service  period  of  the  cha.ssis. 
The  fact  that  on'aii  electric  v.'liiele  speed  is  not  within  the  disiivtioil 
of  the  driver  beyond  a  sensibh"  nuixinuim  rate  on  the  level,  suited 
to  the  carrying  eapaeily  of  the  1rii<U.  accounts  largely  for  its  long 
life  and  high  eoenicient  of  deperidaliilily. 

IHslann:  Limit.  The  previous  remarks,  to  some  extein,  innienlii 
reasons  why  Uw  travel-range  of  an  electric  vehlolo  may  bo  kept 
tln\fn  wilhiaK  militating  against  ils  e.imi)etence.  Hor.MeM.  used  in 
heavy  haulage,  are  good  for  from  l.'i  to  liO  miles  per  day  at  a  travelling 
speed  i>(  about  tjiree  miles  per  hour  ;  taking  into  account  limes  for 
rest,  the  average  elleetive  sjieed  per  Miiiehour  day  is  barely  two 
mih'H  per  hour.  On  the  other  haiul.  elec^tric' vehicles  as  a  general 
rule,  are  ei|iiippecl  for  runs  nf  HI  miles  on  a  single  battery  charge, 
and  move  at  from  «  I"  1'^  niilis  p<r  hour.  The  loading  capa<Mly  is 
iiHsiimed  to  be  the  same  in  I'ilher  ease.  On  ddiveiy  siTvice  in  fown, 
'Mi  jniles  per  day  in  rarely  exceeded.  During  meal  times  ai'mid  day, 
or  whili-  loading,  a  "  blioiit  "  or  refreshing  charge  can  bi'  given  to 
the  battery,  if  neeessjiry,  replacing  up  to  m  i«t  cent,  .if  its  total 
riiileage  range  in  one  liour,  in  a  luann.'r  Hiiuilai_lo_lilling  up  a  tank 
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'rom  a  hose-pipe.  Repeating  this  process  when  convenient  70  and 
80  miles  per  day  are  practicable  if  the  human  element  is  willing. 

Weight. — This  certainly  operated  against  the  battery  vehicle 
in  the  early  days  of  the  industry.  With  modern  principles  of 
construction  applied,  however,  such  [a  handicap  has  been  much 
reduced  ;  in  fact,  if  the  petrol  engine  and  lij'Avheel,  transmission, 
clutch,  radiator,  petrol,  water,  &c.,  were  weighed  against  battery 
and  motor  the  difference  would  be  surprisingly  small.  Moreover, 
weight  distribution  on  electric  vehicles  is  excellent.  The  total 
frictioual  losses  on  electric  vehicles  account  for  only  about  70  watt- 
hours  per  ton-mile.  Their  mean  energy  consumption  on  give-and- 
take  roads  with  fair  surface,  and  the  track  in  good  ruiming  order, 
is  covered  by  an  allowance  of  120  watt-hours  per  ton  mile  gross 
(vehicle  and  load  combined)  reckoned  over  the  whole  day's  per- 
formance. For  a  two-ton  capacity  wagon,  running  under  an  average 
load  of  li  tons  at  adequate  speed  all  day  long,  this  works  out,  there- 
fore, at  less  than  1  H.p.  hour  per  vehicle-mile,  which  is  clear  proof 
that  the  tare  weight  is  not  a  serious  drawback. 

Price. — The  economic  merit  of  batterj'  vehicles  is  begimiing  to  be 
recognised  in  this  country,  but  until  manufactiu-ers  are  justified  in 
building  their  various  standard  models  on  a  large  scale,  production 
costs  cannot  be  influenced  favourably. 

Assuming  that  the  employment  of  motor  vehicles  is  warranted  in 
a  given  business,  selection  of  type  will  be  guided  by  :  (a)  Degree  of 
suitability  and  scope  for  uitensive  use.  (6)  Effective  service  ratio 
(working  days  X  reliability  coefficient),  (r)  Grand  total  of  annual 
charges.     To  give  a  concrete  instance  : — 

Estimated  cost  of  5-ton  capacity  electric  motor  and 

Ironclad  battery    £1,105 

Estimated  cost  of  o-ton  capacity  petrol  motor 875 

Difference  , £230 

Service  :  To'wn  Deliveries.  40  Miles  per  Day.  250  Days  per  Year. 

Electric  delivery,  estimated  total  cost  per  year  £558 

Petrol  delivery,  estimated  total  cost  per  year* 591 

Difference j. £33 

Therefore,  from  th^  extra  capital  outlay  on  the  electric  vehicle  a 
saving  results  of  £33,  or  nearly  15  per  cent,  per  annum  on  £230,  as 
well  as  an  additional  5  per  cent,  in  service  reliability. 

Electrical  Troubles. — Fears  of  being  left  stranded  en  route  occa- 
sionally prejudice  against  electricity,  as  a  motive  power.  Through 
want  of  technical  knowledge  drivers  are  assum,cd  to  be  incapable  of 
making  adjustments,  or  of  coaxing  the  mechanism  into  action.  In 
any  properly  organised  home  depot  all  the  required  attention  will  have 
been  given  to  motor,  controller,  battery  and  the  running  gear  gener- 
ally before  turning  out,  so  that  drivers  need  never  concern  them- 
selves with  these.  An  account  kept  at  a  large  general  garage  in  Kew 
York  some  six  years  ago,  mostly  of  pleasure  cars  of  that  time,  showed 
tow-ins  : — 

Electric  cars,  one  for  every  8,500  miles  ;   average  distance  =li"(,  miles. 
Petrol  cars,  one  for  every  3,000  miles  ;   average  distance     =8      miles. 

The  majority  of  the  electric  cars  were  on  the  home  run,  and  within 
1 }  miles,  due  to  drivers  cutting  things  too  fine. 

Eecharging  Facilities. — Sources  from  which  batteries  can  be 
recharged  grow  in  numbers  week  by  week  throughout  industrial 
districts,  as  new  users  of  electric  vehicles  equip  their  homo  depots 
with  suitable  plant,  or  have  these  connected  up  to  the  public  supply 
mains. 

The  author  then  describes  the  Orwell  vehicle,  the  chassis  of  the 
General  Vehicle  Co.,  the  trucks  and  vans  of  the  Elcctromobile  Co., 
and  jjasRcs  on  to  special  batteries 

High  rates  of  charge  which  apply  to  the  every-day  working  of 
Ironclad  Exidc  cells  are  shown  in  theaccompanyingdiagram.  There 
is  virtually  no  limit  to  the  rate  at  which  current  can  be  drawn  from 
the  liattc  ry'without  detriment  to  it.  As  regards  facilities  for  re- 
charging, or  boosting,  batteries  at  a  quick  pace,  there,  again,  the  user 
has  almost  an  entirely  free  hand.  So  long  as  the  cells  do  not  gas, 
and  the  temperature  of  the  electrolj-to  is  kept  below  110°F.,  tho 
current  rate  cm]>loyed  may  be  anything  up  to  the  number  of  ampere- 
hours  previously  discharged  from,  the  battery,  as  indicated  by  the 
meter,  irrespective  of  (he  size  of  cell. 

Xext  in  importance  (o  the  battery  comes  the  motor,  although  it  is 
difficult  to  dilTerentiate  where  perfect  combination  is  so  essential. 
The  usual  rating  is  full  load  for  continuous  operation,  and  21  times 
this  value  for  one  hour.  Low  saturation  and  high  torque  per  ampere 
IS  desirables  entailing  a  battery  discharge  equal  to  approxiniately 
2.1  times  the  normal  load  current  for  accelerating,  and  on  a  7  per 
<eii(.  grade.     It  pays  better  to  take  a  short  hill  at  a  high  speed  with 

*  Normal  price  of  motor  spirit  taken  at  Is.  Cd.  per  gallon. 


fields  in  series-parallel  and  a  heavy  burst  of  discharge  from  the 
battery,  than  to  toil  up  on,  say,  second  speed  with  fields  in  series  and 
a  lower,  but  longer  battery  discharge. 

Controllers  of  every  kind  have  been  developed  to  a  high  state  of 
efficiency  for  meeting  all  service  conditions.  Both  the  drum  and  the 
flat  types  are  so  designed  that  transitions  of  field  and  battery  con- 
nections are  made  by  bridging  and,  therefore,  without  interruption 
of  motor  torque  ;  this  gives  freedom  from  jolts  while  moving  the 
controller  arm  over  the  contacts,  and  materially  reduces  strain  on 
the  rear  axle.  Controller  fingers  with  removable  tips  are  pivoted 
and  pressed  into  contact  with  the  drum  cylinder  by  helical  compres- 
sion springs.  Rheostats  of  the  supported  grid  construction — i.e., 
reinforced  by  insulated  clips  to  eliminate  vibration — are  supplied 
either  attached  to  the  eonti  oiler,  or  separately. 

The  rubber  tyre  question  deserves  to  be  treated  in  much  fuller 
detail  than  can  be  attempted  in  this  survey.  In  respect  of  trucks 
and  delivery  wagons,  solid  tyres  only  have  to  be  considered.  Ex- 
cessive speed  is  one  of  the  principal  enenves  to  lengthy  tyre  life.  It 
results  in  damage  not  only  through  the  loaded  wheels  striking 
violently  against  obstructions  on  the  road,  but  further,  through  the 
heat  generated  by  the  successively  rapid  compression  and  expansion 
of  the  rubber  particles.  Wheels  out  of  alignment  put  a  diagonal 
grinding  strain  on  the  treads.  Overloading,  imequal  loading,  and 
leaving  rubber  tyres  standing  under  heavy  loads,  at  nights,  for 
instance,  are  causes  responsible  for  prolific  waste  of  money  and 
material.  As  the  load  weight  increases,  the  rubber  in  the  tyre 
becom,es  displaced  both  to  right  and  left.  Up  to  a  certain  point  it 
will  spring  back  into  normal  shape,  but  if  distorted  beyond  its  power 
of  recovery  it  snaps,  figuratively  speaking,  like  a  rubber  band  over- 
stretched. A  single  instant  is  sufficient  to  cause  this  permanent 
damage.  With  its  structure  broken  down  and  elasticity  sapped,  the 
rubber  becomes  mere  pulp  at  that  spot,  and  the  trouble  spreads 
rapidly  throughout  the  tyre,  which  is  then  easily  cut  by  rough 
objects  along  the  road.  Excess  energy  consumption  then  pro- 
ceeds apace.  Considering  that  frictional,  bearing,  and  motor 
losses  on  a  truck  are  fractions  only  of  the  power  absorbed  by  the 
.  tyres,  their  efficiency  is  of  great  consequence.  It  has  been  demon- 
strated that  a  truck  in  good  condition  requires  about  70  watt-hours 
per  ton  mile  average  to  overcome  total  frictional  losses.  Of  this 
energy  expenditure  from  40  to  50  watt-hours  are  absorbed  in  tyi'es 
alone.  Progressive  methods  of  manufacture,  and  the  scientific 
compounding  of  rubbers,  are  doing  wonders  ui  steadily  increasing 
mileage  per  battery  charge,  and  in  extending  the  normal  tyre  life. 
The  makers'  usual  guarantee  of  10,000  miles'  run  per  annum  is 
habitually  and  considerably  exceeded  in  electric  vehicles. 

{To  be  concluded.) 


INTERLINKING  OF  LANCASHIRE  AND  CHESHIRE 
ELECTRICITY  SUPPLY  SYSTEMS. 


As  announced  briefly  in  our  last  issue,  a  conference  was  held  on 
the  2nd  inst.  at  Manchester,  presided  over  by  Mr.  G.  H.  Roberts, 
M..P.,  Parliamentary  Secretary  to  the  Board  of  Trade.  Representa- 
tives (125  in  number)  of  the  following  undertakings  were  present  :• — 

Group  A  :  Altrincham,  Eccles,  Lancashire  &  Yorkshire  Railway, 
Manchester,  Middleton,  Sale,  Salford,  Stockport,  Stretford,  Trafford 
Power  &  Light  Supply  Ltd. 

Group  B  :  Bolton,  Bury,  Hej^vood,  Lancashire  Electric  Power  Co. 
Leigh,  RadelitTe,  South  Lancashire  Tramways  Co.,  Wigan,  Rochdale, 
Farnworth,  Swinton. 

Group  C :  Ashton,  Glossop,  Oldham,  Stalybridge. 

Group  D  •  Accrington,  Blackburn,  Bm-nley,  Colne,  Darwen,  Nelson 
Rawtenstall,  Preston  Corporation  Tramwavs,  Preston  Electric  Liiiht 
Co. 

Group  E :  Birkdale  &  District  Elec.  Supply  Co..  Birk«nhead. 
Bootle,  Liverpool,  Liverpool  District  Lighting  Co.,  Ltd.,  Liveriiool 
Overhead  Railway  Co.,  Mersey  Power  Co.,  Mersey  Railway  Co.. 
Prescot  &  District  Lighting  Co.,  St.  Helens,  Soufhport.  \\"allas(  y. 
Warrington. 

The  Chair  was  first  taken  by  the  Lord  Mayor  of  IManehcstir,  who 
welcomed  Mr.  Roberts  to  the  conference. 

Mr.  Roberts,  in  reply  to  the  Lord  Mayor,  remarked  that  the  u-- 
port  which  had  been  drawn  up  by  the  Interconnection  Cdunuitlcr 
(The  Elkctiucian,  Vol.  LXXVIll.  p.  53,  lillO)  was.  in  his  opinion. 
a  very  vahiable  one,  but  it  had  been  his  duly  to  [loiiil  out  that  tbr 
circumstances  of  the  war  were  not  for  the  moment  very  fii\ourable 
to  large  projects.  There  was  no  reason,  however,  to  rest  on  their 
oars  and  they  should  be  deciding  how  to  be  prejiarcd  for  the  problems 
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of  peace.  He  was  of  opinion  that  the  policy  pursued  in  the  past  had 
not  been  the  right  one.  They  had  been  too  parochial  in  their  views. 
It  might  well  happen  that  whenever  undertakings  of  this  character 
were  to  be  embarked  upon  in  the  future  it  would  not  be  bj'  a  small 
local  authority,  but  by  groups  of  local  authorities  ha\ing  common 
purposes  and  seeking  to  serve  the  common  interest.  Legislation  in 
the  past  had  placed  some  slight  restriction  on  developments.  One 
of  the  objects  of  that  conference  was  to  consider  how  far  legislation 
was  necessary  to  carry  out  the  projects  they  had  in  view. 

The  Lord  Mayor  then  vacated  the  Chair  in  favour  of  Mr.  Roberts, 
who  proceeded  to  call  upon  various  speakers  to  express  their  views. 

Mr.  S.  L.  Peaecb,  Chairman  of  the  Interconnection  Conunittee,  dealt 
in  oeneral  terms  with  the  report,  which  had  been  submitted.  The  ad. 
vantac;cs  of  interlinking  were  to  be  found  in  the  reduction  to  an  absolut  ■ 
minimum  of  fuel  costs,  labour  costs  and  capital  charges.  On  the  basis 
of  coal  at  17s.  6d.  per  ton  and  on  an  entailed  capital  ex|)enditure  of  some 
i:281.(XK>  for  interlinking  mains  and  transforming  plant  there  would  be 
an  annual  saving  of  coal  alone,  in  respect  of  the  first  four  groups  of  \mder- 
takinf-'s  considered,  of  som?  £82,000.  That  result  arose  simply  and  solely 
from  the  more  efficient  use  of  existing  plant  and  would  be  materially  in- 
creased, possibly  three-fold,  if  the  present-day  export  value  of  coal  were 
taken.  Powers  were  already  in  existence  by  which  combinations  of  local 
authorities  were  possible.  There  was  a  difficulty  in  combining  with 
companies  ;  therefore,  it  was  suggested  in  the  report  that  w  orking 
arrangements  with  power  companies  should  be  permitted.  It  was 
desirable  that  the  scheme  should  be  voluntary  and  that  the  control  of 
the  electricity  supply  in  the  several  undertakings  should  be  in  the  hands 
of  those  closely  connected  with  them,  but  it  would  be  necessary  to  con- 
trol the  extent  to  which  the  plant  at  the  various  stations  was  run  if  the 
most  beneficial  results  were  to  be  obtained.  Meetings  had  been  held  of 
the  groups  of  undertakings  for  the  purpose  of  considering  the  report. 
also  a  joint  meeting  of  the  first  four  groups,  and  the  principle  of  inter- 
connection set  forth  in  the  report  had  been  approved  practically  unani- 
mously. 

Councillor  D.\gnall  (Chairman  of  the  Manchester  Corporation  Elec- 
tricitv  ('ommittee)  agreed  that  the  present  was  not  the  time  to  promote 
parochial  aspirations.  Manchester  would  probably  gain  vcri-  little  by 
interlinking,  but  the  Electricity  Committee  were  willing  to  do  aU  they 
possibly  could  to  justify  the  recommendations  the  engineers  had  placed 
before  it. 

Mr.  L.  ('.  Evans  (Town  Clerk  of  Salford)  said  tliat  in  Salford  they  de- 
sired to  jjreserve  local  autonomy  for  those  subjects  which  were  properlj' 
the  subjects  for  local  administration,  but  they  desired  cooperation  out- 
side their  own  frontiers  with  other  local  authorities  in  mattt  rs  which 
ought  not  to  retjard  mimicipal frontiers.  There  was  great  difficulty  in 
fusing  a  number  of  municipal  undertakings  into  one  ;  thus  a  much  more 
modest  ])rojiosal  was  put  forward.  It  was  one  for  co-operation,  and  on 
that  basis  .Salford  was  (juite  prepared  to  join  hands  with  all  the  other 
authorities. 

Councillor  Robinson  (Stretf  ord)  agreed  with  what  had  b,-en  said  about 
parochial  boundaries.  The  principle  they  were  to  settle  that  day  was 
thatmunicipal  boundaries  should  not  be  a  bar  to  electricity  development. 
If  the  pro])osal  had  been  made  12  years  ago  a  number  of  plants  would 
not  have  come  into  existence.  Those  plants  might  be  a  hindranc<\  He 
wa«(  hinis<-lf  considering  a  particular  case,  wheth-^r  it  was  desirable  to 
put  down  plant  of  1,500  kw.  for  a  mill  or  to  purchase  the  power.  If 
collective  i)roiluction  of  electrical  energy  put  such  private  plants  out  of 
court  tli>-  saving  of  capital  outlay  to  th3  industries  of  the  coimtiy  would 
Im*  enormous. 

\)r.  H.  F.  I'AlisilAM,  (Chairman,  Lancashire  Electric  Power  Co.)  agreed 
that  th"-  whole  matter  should  ha  dealt  with  most  broadly  by  the  Board 
of  Traile.  There  was  always  a  desire  on  the  part  of  each  per.-on  responsi- 
liji-  for  a-i  exJHting  undertaking  to  see  it  live  and  grow.     A»  far  as  his 

■  ■prri;Kiiiv-  wan  concerned  he  thought  it  should  persist,  but  he  was  quite 
1.P   1.11   il  to  nbid'  by  the  decision  of  a  proyierly  constituted  body.     His 

nin-  •    had  alr-adv  curried  out  most  of  the  interlinking  i  rojosals 
'■1. 

Ilor  .Iamikmon  (  Buri-)  hoped  that  there  would  bo  no  int  -ifei  iiii; 

•  eonnniltees  having  statutory  powers.     He  thought  much  jiuoil 

i   I     Miie  of  interlinking.     At  Bury  they  had  a|iplications  from  a  yuiKl 

■  ■    •!     iin;iorlnnt  industrieti  which  they  were  unable  losu]>i)ly  for  lack  ul 

■       I"    !:  i.Tidte)  referred  to  the  i;ood  resullJf  obtain'-d 

ilvl.ridy.  I)uk  In  field  and  Mo"Hloy.     Tiny 

'  leits  pi-r  Iliad  of  po]iulation,  and  if  they 

I  I'lt  thcv  could  raixe  that  conRumptioii  to 

"I  that  kin<l  could  be  obtained  for  a  large 

;   iiilion.  *■ 

'  hi  iiMui  o(  Acciington  <!ori)oration   Kleetricily 

'  HI-  machiuery  "liould  b"  provided  wlureby  small 

ii'li  till'  .loint   lioarrl  with  a  view  to  obtainiPK  " 

■  I.    'I'     1  1  1  in !•  lit  that  tliev  could  not  poHsiblv  provide  for  them- 

Mr     I',     I'.i    -,Ki,i,  T^Yl.'>tc  (Chairman   of   the    Liverpool  Cor|ioration 

' ''  ■•  '  )  Mii]iporli(|  til'-  movement,  although    liiveqiool 

i    rlakiriHH  which  could  not  vi'iy  well  pari  icijiate. 
■  Ill  poniljoii.     He  thouxht  inunicipalil ies  should 
I  ii    nr.i.   i.ii   111  inn  to  the  Mcieutihl  mid  till- chemidt  and  Mc  what 
.    iiM  I     done  m  Ih''  Having  of  luej. 

M'    I.    11k  tun  (Town  Clerk  of  KInckburn)  emphaHiiied  the  d"Hirability 
■•'  .i|  co.o|MTntion, 


Alderman  F.  Smith  (Liverpool)  spoke  in  favour  of  the  scheme. 

Mr.  W.  H.  TyRBR  (Town  Clerk,  Wigan)  stated  that  they  were  already 
linked  up  to  the  Lancashire  Electrical  Power  Co.  He  asked  for  further 
details  as  to  representation  on  the  Joint  Board  and  what  the  next  step 
would  be. 

Councillor  J.  W.  Collix  (Birkenhead)  suggested  that  the  Committee 
should  consider  the  probability  of  large  curtailment  of  tram  services  in 
the  country  in  the  near  f  utur.-. 

Mr.  Roberts,  in  closing  the  proceedings,  exjiressed  his  gratification  at 
th-'  imanimity  that  had  been  shown.  With  regard  to  the  next  step,  that 
must  rest  with  the  Committee.  They  should  work  out  the  details  of  the 
scheme  and  submit  them  to  the  Board  of  Trade.  Any  proposals  that 
were  submitted  would  be  most  thoroughly  investigated  in  a  sympathetic 
spirit. 


PRESSURE  HARMONICS  IN  POLYPHASE  SYSTEMS 
AND  WINDINGS. 

BY  B.  H.\GUE,  B.SC,  D.I.L'. 

Summary. — In  this  article  the  properties  of  pressure  harmonics  m  a 
polyphase  system  are  first  discussed  by  the  use  of  the  well-known  theorj' : 
after  which  the  effect  of  the  distribution  of  the  armature  winding  of  the 
alternator  (from  which  the  system  is  derived)  on  the  magnitude  of  the 
harmonics  is  considered.  Tables  of  distribution  factors  are  given  for 
single-layer  windings  and  for  double-layer  lap  windings,  forming  an 
extension  to  similar  tables  published  by  Dr.  S.  P.  Smith  and  Mr,  R.  S.  H. 
Boulding. 


Part 


Introductmy. 
Part  I. — Polyphase  System.*  and  Windinijs. 
I.  Symmetrical  polypliase  systems. 
II.  Hemi-sy«imetrical  polypliase  systems. 

III.  Power  in  polyphase  systems. 

(a)  Swimetrical  systems. 

(b)  Hemi-svmmetrical  systems. 

IV.  Interlinked  polyphase  systems. 

(a)  Symmetrical  systems. 

(i.)  Star-connected  sj'stems. 
(ii.)  Mesli-connected  systems. 

(b)  Hemi-symmetrical  systems. 
V.  Harmonics  in  symmetrical  systems. 

(o)  The  effect  of  interlinking  on  harmonics, 
(i.)  Star-connected  systems, 
(ii.)  Mesh-connected  systems. 

II. — The  Effect  ok  Winding  Factors  on  the  1'ri.;s- 
URES  IN  Syjimetrical  Polythase  Windings. 

I.  Single-layer  windings. 

(a)  Whole  number  of  slots  per  juilr,  Q. 

(i.)  Full-pitch  coils. 

(ii.)  Short-span  coils. 
(/))  Fractional  number  of  slots  per  pole. 
II.   Double-layer  windint;s. 
{(()   Lap  windings. 

(i.)  Diameiral  loiuling. 

(ii.)  Threo-pUase  jxily.gi 

(b)  Wave  windings. 

(i.)  Dianu'tral  loading, 
(ii.)  Three-])hase  jiolygn 

ColwltLStUII. 

List  op  Symbols. 
-Amjilitude  i.f  >ii\i  liamionic  in  Hii.\-di'nsity  ciir\- 
=  Totai  number  oi  coils  in  a  winding. 
=R.M.S.  value  of  eleot-romolive  foi-cc. 
=^  11. M.S.  vahle  of  cunenl . 

Nuiuiier  of  phases. 

I'ower. 

Number  of  slot-pitches  |ii  r  ]iole-])it,cli     Sj2j>. 

Total  number  ol  slots. 

Number  of  slotH   in  u  .synuui'lrii:il   iiolyi)li:isi' 
S'd. 

Nlirnbei'  of  titirns  pei'  ciiil. 

To1alntinil)er  of  turns  in  i\,  r\iTn\\:-giiiT,.. 
=Nuinber  of  identical  parts  in  a  winding. 
—  Instantaneous  vahn'  of  eleetroniofive  fon'.e. 
=Ma.\inuini  value  of  i-icctromotive  force. 
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y=Frequency. 
/,,  „=Coil-span  factor  of  the  «tli  harmonic  =cos  h^- 


sures.    The  N  pressures  of  such'an  iV-phase  system  can  be 
represented  by  the  equations  : — 


m\p 


/m,«=Distribution  factor  of  the  «th  harmonic  =- 


nx}' 


gi 


/j,_'„=Group  factor  of  the  Hth  harmonic  = 


gsm 


nxp 


e/=e/sin  {o)t—Pi), 
eji—e/i  sin  (oil—Pii), 
efj=eff  sin  (mI—^n), 


(1) 


/„  =  Winding  factor  of  the  wth  harmonic  =/e, «  X  /,«,,  n  Xfg.  n 
^=Number  of  groups  of  m  coils  in  a  circuit. 
i=Instantaneous  value  of  current. 
»=Maximum  value  of  current. 
w»=Number  of  coils  in  a  group  of  a  circuit. 
w= Order  of  harmonic. 
j)=Instaiitaueous  power. 

=Total  number  of  pole-pairs  in  an  alternator. 
^g=Wound  slots  per  pole  and  phase. 
t=Time. 

j8=Angular  phase-pitch  in  radians. 
y=Aiigular  slot-pitch  in  radians. 
£=Angular  deviation  of  coil-span  from  7i  radians. 
<r=Angular  phase-spread  in  radians. 
M= Angular  phase  displacement  between  successive  coils 

in  the  winding. 
9=Phase  angle  between  current  and  electromotive  force. 
w=2ji/. 

Introductory. 

An  accurate  understanding  of  the  properties  of  harmonics 
in  a  polyphase  circuit  is  absolutely  essential  in  many  tech- 
nical problems,  and  the  author  hopes  that  the  present  com- 
munication will  assist  students  and  designers  who  need  such 
knowledge  in  thj  consideration  of  certain  technical  matters. 

In  the  present  Paper  an  attempt  is  made  to  collect  together 
the  various  propei-ties  of  harmonics  in  practical  polyphase 
systems,  the  subject  being  considered  under  the  following 
heads.  In  sections  I.,  II.,  III.  and  IV.  of  Part  I.  the  usual 
theory  of  polyphase  systems  is  laid  down  along  the  well-known 
lines,*  whilst  in  section  V.  the  less  familiar  properties  of  har- 
monics in  such  systems  are  worked  out.  AU  this  theory  is 
perfectly  general,  and  quite  independent  of  the  way  in  which 
the  polyphase  system  is  procured.  In  practice,  however,  poly- 
phase systems  of  pressures  are  derived  from  the  armature 
winding  of  a  synchronous  machine,  and  so  in  Part  II.  attention 
is  given  to  the  effect  on  harmonics  of  such  a  winding. 

In  this  latter  connection  this  article  forms  a  sec^uel  to  a 
Paper  by  Dr.  S.  P.  Smith  and  Mr.  R.  S.  H.  Bouldmg,t  in  which 
tables  were  published  of  the  distribution  factors  of  the  har- 
monics for  three-phase  windings  having  an  integral  number  of 
slots  per  pole.  The  tables  given  in  the  present  communication 
deal  in  addition  with  other  practical  cases,  and,  therefore, 
extend  the  usefuhiess  of  the  results  published  by  these  writers. 
The  reader  is  referred  to  their  Paper  (particularl}^  to  Part  II. 
on  windings  and  their  vector  diagrams)  for  points  iii  connection 
with  the  theory  of  aramture  windings  into  wliich  we  cannot 
enter  here,  and  the  author  advises  that  the  present  Paper  be 
read  as  a  corollary  to  their  arguments  rather  than  as  a  com- 
plete theory  in  itself.  At  the  same  time  it  is  hoped  that 
nothing  has  been  omitted  from  the  following  discussion  that 
will  in  any  way  limit  the  application  of  tlie  results  to  actual 
windings  without  further  reference. 

Part  I.— Polyphase  Systems  axd  Windin(!8. 

A  system  of  pressures  of  the  same  frequency  differing  in 
phase  from  one  another  is  called  a  polyphas(^  system  of  pres- 

*  See  Stoinmotz,  "  Altemating-curront  Phonomona,"  1008,  pp.  634- 
698.  Russell,  "  Altoriiatlng  Curnmts,"  second  edition.  Vol.  I1-,  Chap. 
XVIII.,  p.  4!i:!.  BragKtad  and  La  Cour.  "  Theory  and  CalCTilation  of 
Electric  Cummts,"  Hll:!.  pp.  236-291.  Fraenclwl,  "  Theorio  der  Woch- 
Holstrom,"  1914,  ('hap.  VIII.,  p.  103. 

t  ■Mourn."  I.E.K..  Vol.  LIU.,  p.  20.'->,  191.'). 


wherein  e/,  en,  eui,...tN  denote  th«  instantaneous  values  of  tlie 
iV  pressures,  e/.  In,  em,. ..en  their  amplitudes,  fii,  fi/i,  i?///,.-- 
/3jv,  the  phase  displacements  of  the  respective  pressures  from 
the  instant  of  time  «=0  ;  o)=1nf,  where  /  stands  for  the  fre- 
quency. The  vector  diagram  for  a  general  A^-phase  system  is 
shown  in  Fig.  1. 

A  polyphase  system  of  pressures  is  usually  derived  in  prac- 
tice from  the  armature  wuiding  of  an  alternator  arranged  so  as 
to  give  the  required  number  of  phases,  and  although  it  is  not 
usual  for  the  amplitudes  of  the  pressures  and  their  phase  dis- 
placements from  one  another  to  differ  in  practice,  yet  cases  of 
this  dissymmetry  are  by  no  means  rare.  This  happens  some- 
times, for  example,  when  an  iV-phase  system  is  tapped  ofi  a 
closed  commutator  winding.  . 

If  all  the  phases  are  similarly  loaded— i.e.,  if  the  load  is 
balanced  —as  will  be  assumed  throughout  this  Paper,  then  the 
vector  diagram  for  the  currents  will  be  displaced  from  that  of 
the  pressures  by  an  angle  cp.  When  cp  is  positive,  the  currents: 
lead  on  the  pressures,  and  9  is  called  the  angle  of  lead  ;  whereas 
when  9  is  negative,  it  is  called  an  angle  of  lag,  and  the  currents 
lag  behind  the  pressures.  It  must  be  understood  that  the 
present  section  deals  only  with  the  fundamental  of  the  pres- 
sures and  currents,  leaving  the  consideration  of  harmonics; 
vmtil  section  V.  of  this  part  of  the  Paper. 


PiQ    1.. — Vector  Di.\gram   of 

PkESSURES  in  GENEK.4L  .V-PHASE 

System. 


W 


Fig.  2. — Vector    Diag  ram  of 
Pressttres  ■  IN    Symmetrical  N- 
PHASE  System. 
Example,  .V=6,  ^=2t/.V=2^/6. 


In  practice,  therefore,  the  only  polyphase  systems  that  call 
for  general  treatment  are  those  in  which  all  the'pressures  have 
the  same  amplitude  e,  and  the  successive'" phases  are  di.splaced 
from  one  anolfier  by  a  constant  angle,  /3.     Then'we  have  : — 

e/=eij—ei!i= =  eN=e, 

and  ^11-^1=^111-^11= =PN-PN-\=t>- 

Taking  ;8/=0,  we  get  /S//=/?,  /3'///=2/S,  and  so  on,  so  that 
^^=jV3l|5.     Equation  (1)  can  now  be  written  : — 


e/=c  .  sin  col, 
ei;=e  .  sin  ((ot—fi), 
ejii=e  .  sin  (co<— 2/5), 
eN=^c  ■  sin  {wt—N — 1/ 


(2) 


The  angle  ^  is  called  the  angular  phase-pitch.  Further 
simplification  can  be  introduced  into  this  equation  due  to  the 
practical  limitations  in  the  value  of  /3,  for  in  all  practical 
systems  the  angular  phase-pitch  is  either  equal  to  27ijN  or  to 
njN. 

I.  Si/mwctricdl  Pohjphase  Si/sloiin. — When  fl=2njN,  the 
successive  phases  are  displaced  from  each  other  by  1/A'th  of  a 
period  or  cycle.  Such  a  polyphase  system  is  called  sym- 
metrical.    The  equations  for  the  pressures  in  a  symmetrical 
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polyphase  system  then  follow  by  iiisertiug  j8=2.-T/i\'  in  equa- 
tion (2),  viz  : — 

e;=f  .  sin  cot, 
e//=e  .  sin  {o)t — 2rT;vY), 
eji!=e  .  sin  (ojt—2-27T!X),        ....     (3) 
eM=e  .  sia  (mt — A^ — l-2.T;iN'), 
=e  .  sin  (w<+2,T;/iV). 
The  vector  diagram  in  Fig.  2  is  drawn  for  a  symmetrical 
poh-phase  system,  when  iV=6,  and-  consequently  /S=2.t/6 — 
i.e.,  60  deg.     It  is  ob\'ious  that  the  vectors  of  the  pressures  in  a 
symmetrical  polyphase  system  are  equally  spaced  round  a 
circle  like  the  spokes  of  a  wheel.-  N  can,  of  course,  be  any  odd 
or  even  integer,  its  commonest  value  in  practice  being  3,  the 
sj-mmeorical  three-jjhase  system,  in  which  /3= 2.-1/3 =120  deg. 
//.  Hemi-symmetrical   Polyphase   Systems. — When   ^=."7  A 
the  successive  phases  are  displaced  from  each  other  by  l/Ath 
of  a  half-period  or  cycle.     Such  a  sj'stem  is  called  hemi- 
symmetrical  by  Steinmetz,  because  it  constitutes  one-half  of  a 
symmetrical    pol^-phase    system.     For    example,    the    hemi- 
s}-mmetrical  three-phase  system  is  one-half  of  the  symmetrical 
six-phase  system. 

The  equations  for  the  pressures  in  a  liemi-svmmetrical 
poh-phase  svstem  then  follow,  by  substituting  /J=.t/.V  in  equa- 
tion (2)  :—  " 

ej=e  .  sin  cut, 
eii=e  .  sin  (oit—TcjN), 

ea,=e  .  sin  {u>t~2.  njN), (4) 

eN=e  .  sin  ((ot—N—\  .  njN), 
= — e  .  sm  (co<+.^/iV). 
The  vector  diagram  in  Fig.  3a  is  drawn  for  a  hemi-s}Tn- 
metrical  three-phase  svstem,  with  A'=3,  and  consequentlv 
P=nl3—i.e.,  60  deg. 


>'i(i.     3a.  —  Vkctok  Fio.  3d. — Vector  Diaor.vm  of  I'ressires 


DiAdKAM  OFl'BE.'iSIBE.S 

i.s    Hkmi-hvmmetkkai 
iV  riiASE  System. 
Example : 

A--3,  ^=ir/A'=T/3. 


IN  TWO-1'HASE  SVSTEMS. 

(a)  Hcmi-symmctrical  system,  X=2, 

"/3=ir/A'=ir/2. 

(6)  Svmnifitrical  system,  .V  =  2. 

'  /S=27r/A'=2ir/2^jr. 


Tlie  commonest  of  the  hemi-symmetrical  systems  in  tlic 
two-phase  cr  quarter-phase  system,  in  which  /J=7r/2— 'JO  deg. 
Tlic  l^fnii,  "  (luarter-phasc "  describes  tills  system  much 
l>ftter  tiian  "  two-phase."  "  Hemi-symmetrical  two-phase," 
aithdut^h  clumsy,  in  preferalile  to  the  latter  term,  which  is 
iiicleliiiite,  and  might  inean  two  phases  displaced  from  cacli 
otJKT  by  IWdeg.  ill  a  symmetrical  two-pjiasit  sysleiu  {sec 
l'>H.  ."iU). 

///.  Pwt'rr  in  PolijphitHe  Systciiis.—  Let  us  now  consider  tlie 
oxpn-.tsion  lor  tiie  power  in  one  phase  of  a  polyphase  system 
the  voltaige  equations  for  wliicii  are  given  in  ecjuation  (2). 
Taking,  for  example,  tlie  rth  phase,  the  pri'ssure  is 

<-r    e  .sin  («)/  -r— 1  .  fi), 
and  tlie  eum-nt  is 

ir—i  .  sin  {(ot—r—l  .  ft—<f), 
where  9  denotes  the  angle  of  lug  of  thi-  curreni    ImIhikI  iIic 
pressure. 

'J'he  instanUinoous  power  is  tlieti  given  by 

j>,  ~  el .  n\n  {<i)t—T—l  . /i)  sin  (nV— r— 1  •  fi—f), 
-,,[coB^-co»  (2oi/     >•  — 1  .  2/J— 9)1 


If  /  and  E^  be  the  R.M.S.  values  of  the  current  and 
pressure  in  any  phase  of  tlie  system,  we  can  write  for  tlie  in- 
stantaneous power  in  the  phase  r, 

Pr=EpI   cos  (i>-EpIp  cos  (2w/-)--l  .  2^-9).    (5) 

Hence,  the  power  in  a  single-phase  pulsates  at  double  fre- 
quency about  the  mean  value  Eplp  cos  o. 

(n)  Symmetrical  Sy.tlciiis. — In  a  symmetrical  polypha^ 
system  /?=2.-t/xV.     Sub.stituting  for  /3  in  equation  (5)  we  have 

p,=Ef,Ip  cos  9— &/p  cos(  2w?— ;■— 1  .    '  —9  Y 

r=N 

Tlie  total  power  in  the  whole  system  at  anv  instant,  Zpr,  is 

r=J 

the  sum  of  the  separate  powers  in  the  all  phases — i.e., 

r^N  r=N  t     \ 

Ip,.=NEpIpcos  r^~EpIpZ  cos  {2ojl—o—r—l  .  -,  1, 


A'. 
N    4.-T 


=\EpIp  cos  o—EpIp  cos  {2wt—(ft- 


2        ¥)' 


2.-r\  sm  271 


47t 

A^ 


=NEpIp  cos  rf-EpI^  cos  (2co,-^^+-^\.^  ^^^^,. 

Now,  the  second  term  is  always  zero  when  A'^  is  greater  than 
2.     Hence,  for  Ar>2,  we  get  for  the  instantaneous  power, 

Zpr=N Epip  COS  (f=P=a  constant (6) 

Thus,  the  power  in  a  symmetrical  poh-phase  system  is  con- 
stant. 

When  A^  is  1,  we  have  a  single-phase  system.  V/hen  N  is  2, 
we  get  a  symmetrical  two-phase  system  with  its  two  phases  at 
180  deg.,  and  the  second  term  becomes  — 2EpIp  cos  (2ojt — 9), 
showing  that  the  power  pulsates  therein.  This  is  what  we 
should  expect,  for  with  two  phases  at  180  deg.  the  powers 
simply  combine  to  form  that  of  a  single  phase. 

(b)  Hemi-symmetrical  Systems. — Applying  equation  (5)  to 
the  hemi-symmetrical  sy.stem,  where  p=-ilN ,  we  get  •> 

/  2n. 

pr=EpIpCosc^—EpIpCos\2o)t—v^—r—\.'^\. 

r=N 

Hence,  the  total  power  of  the  whole  svstem,  Zpr,  is  equal  to 

r=/ 

Zp,-=NEpIp  cos  9-1'  Epip  cos  r2(o/— 9— r— 1  .  ^  I 
r=l  r=/  A 

.  A'2.-T 

sm  ,  .-r^ 

/                 A'— 1    2.T,       2  A 
=NEpIrCos(f~ Epf pCvtil2(ol -f — -  -tt) ^ 

'^  '  .•  in  \ 

2w/— 9-1-     )- — -     . 
•        •  i\'  sm  .T/A 

Now,  the  second  term  is  always  zero,  e.\cept  when  A'=l  ; 
hriice  we  have 


}i!pr-=NEpIp  cos9=P=a  constant. 


Thus,  the  powei-  ill  a  licnusynuuit  rical  system  is  constant' 
as  in  I  he  .symmetrical  .system. 

{To  be  cmliiiui'd.) 


VOLTAGE  REGULATION   OF  ROTARY  CONVERTERS.* 

h\     1;.    A.    .il'lll.lS. 

{Cmlmlul  Jwm  payi'.  (ilia) 
BooHTEH   CoNTUOl,. 

Ill  llii^  Miilliixl  llie  voltage  viirindon  is  olitiiincd  liy  tin'  u.m'  of  ;i 
Hyiicliroiiiiiis  lioiiHler  iinmiilrd  iiii  Ihv  shaft  of  tlie  eoiiverler.  Willi 
tli(>  1pik)hI<t  field  uiie-xeiled  nnd  Hn'  eonverter  o|)enitin«  on  unity 
power  fuetor,  Hie  K.M.I'',  "f  Hu'  eonverter  is  not  airecte<l  by  the 
eurrent  passinKlhroiiRli  (lie  lioosdv.cxei  pt  toa  ver\  siu'dl  <  xlcnt.duo 

•AhHtrnel  >«(  11  I'nper  rend  li.fi.rr  llie  InHliliilidii  i.f  Kl.rtriiiil  Rnjli- 
iieerx  on  Mar<  li  H.  HUT. 
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to  the  impedance  drop.  The  armature  reaction  is,  of  course,  purely 
distortive,  and  has,  therefore,  practically  no  influence  on  the  voltage. 
When  the  power  factor  varies  from  unity  the  conditions  are  quite 
difi'erent,  as  the  booster  annature  reactance  is  then  either  mag- 
netising or  demagnetising,  and  the  booster  armature  M.M.F.  must, 
therefore,  be  balanced  by  an  equal  number  of  ampere-turns  on  the 
liooster  field.  The  booster  field  may,  therefore,  require  a  certain 
amomit  of  excitation,  although  no  change  in  the  converter  E.M.F. 
is  required.  Conversely,  it  is  possible  to  obtain  boost,  positive  or 
negative,  without  exciting  the  lield  of  the  booster,  by  producing 
wattless  cvu-rents  in  the  converter  which  will  produce  the  excitation 
of  the  booster. 

From  the  above  it  is  clear  that  the  power  factor  is  under  complete 
control  in  a  booster  type  of  converter,  as  the  influence  of  the  wattless 
current  on  the  E.M.F.  can  be  counterbalanced  by  the  excitation  of 
the  booster  Held.  It  should  be  noted,  however,  that  it  is  essential 
not  to  operate  a  booster  converter  at  a  lagging  power  factor,  as  this 
will  overload  the  booster  field  when  raising  the  voltage,  and  may 
account  for  the  booster  not  giving  its  full  range  in  voltage. 

The  fact  that  the  power  factor  can  be  kept  at  unity,  or  leading, 
if  desired,  is  undoubtedly  the  chief  reason  why  the  booster  type  of 
converter  has  fouixl  such  an  extensive  use.  Some  doubt  may  be 
expressed,  however,  as  to  whether  this  extensive  use  is  altogether 
justified,  as  in  many  cases  the  reactance  control  could  be  employed 
with  equally  good  results. 

The  advantages  of  the  booster  converter  are  fully  appreciated 
whereas  its  disadvantages  are  not  so  apparent. 

It  is  from  the  point  of  view  of  the  designer  that  the  booster  con- 
verter presents  difficulties,  and  it  may  be  of  interest  to  study  the 
influence  of  the  booster  on  the  commutation.  As  this  point  is  of 
practical  importance  in  the  interpole  type  of  converter,  only  this 
type  will  be  dealt  with. 

In  the  simple  converter  the  total  armature  reaction  is  only  pro- 
duced by  the  losses  in  the  converter,  but  the  distribution  over  the 
pole-pitch  is  not  uniform,  with  the  result  that  a  certain  part  is  acting 
in  the  interpolar  space.  This  must  be  compensated  for  by  a  certain 
number  of  ampere-turns  on  the  interpole.  The  armature  M.M.F.  is 
a  simple  fimction  of  the  load,  and  can,  therefore,  be  taken  care  of  by 
the  ordinary'  commutating  pole  winding. 

When  the  booster  is  used  the  effect  of  the  converter  armature  is 
complicated,  due  to  the  fact  that  a  part  of  the  electrical  energy 
supplied  to  the  converter  is  transformed  into  mechanical  power  and 
transmitted  through  the  shaft  to  or  from  the  booster,  the  direction 
depending  on  whether  the  boost  is  positive  or  negative.  In  the  case 
of  positive  boost — i.e.,  when  the  E.M.F.  of  the  converter  is  increased 
— it  acts  partly  as  a  motor  supplying  mechanical  power  to  the 
booster,  which  then  acts  as  a  generator  in  raising  the  E.M.F.  On 
the  other  hand,  when  the  converter  E.M.F.  is  reduced  by  means  of 
the  booster  the  converter  acts  partly  as  a  generator  receiving  energy 
from  the  booster,  which  is  then  operating  as  a  motor  delivering  its 
energy  through  the  shaft  to  the  converter.  Under  these  conditions, 
the  effect  of  the  armature  on  the  interpoles  is  no  longer  dependent 
■  only  on  the  load  of  the  converter,  but  also  on  the  E.M.F.  of  the 
booster.  This  is  due  to  the  fact  that  the  alternating  and  continuous 
currents  ar(^  not  balanced,  as  in  the  simple  converter,  and  the  con- 
vertec^irmat  ure,  therefore,  develojjs  a  motor  reaction  when  the  boost 
is  positive,  and  a  generator  reaction  when  the  boost  is  negative. 

The  value  of  this  armature  M.M.F.  is  directly  proportional  to  the 
output  of  the  booster,  and  this  means  that  a  variation  of  the  flux  is 
required  to  obtain  correct  commutation.  When  it  is  considered 
that  the  interpole  ampere-turns  necessary  to  produce  this  flux,  as 
well  as  compensate  for  the  normal  armature  reaction  at  zero  boost, 
only  amount  to  about  3.5  per  cent,  of  the  armature  ampere-turns,  it 
will  be  seen  that  a  reduction  of  10  per  cent,  means  a  big  change  in 
the  strength  of  the  interpole  flux.  In  order,  then^iore,  to  keep  the 
intepoles  at  their  correct  strength  at  any  load  and  voltage  it  will  be 
necessary  to  provide  some  means  whereby  the  interpoles  are  auto- 
matically adjuKt<(l  with  the  load.  It  is,  of  course,  also  necessary 
to  vary  the  excitation  on  the  interpoles  with  varying  boost. 

Unfortunately,   it   is-  not  possible  to  com.pensate  the  annatu/e 
reaction  completely,  us  it  is  not  constant  for  all  positions  of  Ihe 
;',  armature.     The  fluctuations  also  exist  in  the  simple  converter,  but 

',',  are  accentuated  in  the  booster  converter. 

^  Several  methods  have  been  adopted  in  order  to  obtain  the  necessary 

f  compensation,  all   of  which   involve  an  auxiliary  winding  on   the 

;  interpole,   and    in    seme   ca.%'s   special    apparatus   for   varying   the 

excitation  of  this  winding.     In  most  schemes  the  variation  in  the 

'  excitation  is  obtained  by  variation  of  the  resistance  in  the  circuit  of 

IIk'  .luxiliary  winding,  and  (he  accuracy  of  the  comiicMSiilioii  dc|iends 

thcritiirc  on  the  number  of  sicps  in  which  the  ri'sislarici'  is  cbangcd. 

The  qni'stion  of  rapidity  in  adjusting  the  cxcitalioii  is  of  importance 

in  cases  where  sudden  load  fluctuations  occur,  and  the  time  lag  must. 

therefore,  be  redu<cd  to  the  smallest  possible  amount. 


The  problem  of  accurate  compensation  of  booster  converters  is, 
therefore,  not  an  easy  one,  especially  in  eases  where  large  voltage 
variations  are  required. 

A  certain  limited  amount  of  boost  can  be  obtained  without  any 
adjustment  of  the  interpole  excitation,  and  as  the  conditions  of 
commutation  cannot  be  made  uniform  for  all  voltages,  it  is  clear 
that  full  advantage  camiot  be  taken  of  the  material  if  good  com- 
mutation is  to  be  obtained  at  all  loads  and  voltages.  In  other  words, 
a  given  machine  would  reach  its  commutation  limit  at  a  lower  load, 
if  fitted  with  a  booster  for  voltage  regulation,  than  would  be  the  case 
if  arranged  for  reactance  control. 

When  inverted  running  is  required  and  voltage  variation  is 
necessary,  a  booster  is  essential,  if  the  converter  is  not  running  in 
parallel  with  any  other  alternating-current  plant,  as  reactance 
control  cannot  be  used  in  such  cases.  This  will  be  clear  when  it  is 
considered  that,  with  a  given  condition  of  load  to  keep  the  speed, 
and  therefore  the  frequency,  constant  it  is  essential  to  keep  constant 
field  current,  assuming  a  fixed  continuous  voltage.  In  order  to 
vary  the  E.M.F.  delivered  by  the  converter,  it  would  be  necessary, 
however,  to  vary  the  excitation,  so  that  the  two  conditions  are 
opposed.  If  the  converter  is  rmining  in  parallel  with  an  alternating- 
current  system,  it  is  possible  to  regulate  the  alternating  voltage  by 
means  of  reactance  control,  as  in  (his  case  the  speed  of  the  converter 
cannot  increase,  due  to  the  fact  that  it  is  held  in  synchronism  with 
the  system  to  which  it  is  connected.  Inverted  rmining  should 
however,  be  considered  as  an  emergency  condition,  as  the  rotarj- 
converter  is  primarily  a  machine  for  transforming  alternating 
current  into  continuous  current,  and  not  vice  versa. 

Comparison. 

A  study  of  a  particular  case  may  help  to  bring  out  the  advantages 
and  disadvantages  of  the  respective  types. 

When  dealing  with  the  reactance  control,  a  case  was  considered 
where  two  ranges  of  voltages  were  required — i.e.,  400  to  440  volts 
for  lighting  and  power,  and  500  to  550  volts  for  traction.  These 
requirements  are  fairly  common,  and  may  serve  as  a  basis  for  com- 
parison. 

Co.st. — For  this  voltage  variation  the  booster  would  require  a 
range  of  ±75  volts,  which  means  that  the  output  would  be  15-8  per 
cent,  of  the  converter  output.  Assuming  a  imit  of  1,000  kw.  output, 
the  cost  of  the  booster  would  be  in  the  neighbourhood  of  20  per  cent 
of  the  cost  of  the  converter  alone. 

In  the  case  of  reactance  control  the  cost  of  the  converter  would 
be  practically  the  same  as  for  the  booster  control.  Owing  to  the 
reactance  and  the  tappings  required  in  the  transformer,  the  cost  of 
this  would  be  increased  by  approxiniately  5  per  cent,  of  the  con- 
verter cost.  A  three-pole  double-throw  switch  would  be  required, 
the  cost  of  which  would  be  about  2  per  cent,  of  the  converter 
cost. 

From  the  point  of  view  of  first  cost,  therefore,  the  advantage 
would  be  with  the  reactance  control.  The  size  of  the  booster  would, 
of  course,  be  materially  reduced  by  arranging  the  transformers  with 
tappings  giving  420  and  525  volts  respectively  on  the  continuous- 
current  side,  and  providing  a  Change-over  .switch,  as  in  the  ease  of  the 
reactance  control.  The  advantage  of  this  arrangement  would  be 
not  otily  reduced  cost,  but  also  improved  conditions  from  a  point  of 
view  of  commutation,  on  account  of  the  reduced  boost.  This 
advantage  is  more  marked  in  large  units  than  in  smaller  ones,  owing 
to  the  mcreasing  difficulties  m  commutation. 

Power  factor. — As  regards  the  power  factor,  the  booster  tyjie  of 
converter  has  the  advantage,  as  its  power  factor  can  be  varied  at  will 
under  all  conditions  of  load  and  voltjige,  and,  in  cases  where  wattless 
currents  are  required  for  power-factor  improvement  independent  of 
the  voltage  conditions,  it  is  the  only  type  suitable. 

When  no  leading  cmrents  are  desired,  however,  there  appears 
little  or  no  reason  why  the  reactance  type  should  not  be  used,  and 
it  is  doubtful  whether  better  results  would  be  obtained  with  the 
booster  type. 

W'ith  the  reactance  type  of  control,  it  is  only  necessary  to  ojierate 
the  field  rheostat  in  changing  the  voltage,  and  the  fact  thiit  the  power 
factor  is  fixed  definitely  for  each  voltage  is  not  altogether  a  disad- 
vantage. 

Commutation.— \\\  this  resjiect  the  reactance  control  has  the 
advantage.  Satisfactory  commutation  is  obtained  with  the  booster 
type  of  machine,  but  much  finer  adjustments  as  regards  ii\terpoles 
and  brush  gear  are  lu'cessarv  with  this  type  of  machine. 

The  object  of  thi'  comparison  is  to  bring  out.  if  possible.  th<"  fact 
that  in  many  eases  sacrifice  is  made  in  the  most  vital  feature  of  the 
machine — i.e..  the  conuuutation — in  order  to  obtain  the  advantage 
of  unity  power  factor,  which  may.  or  may  not.  be  realised  in  actual 
operation. 
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The  following  sujuraary  of  the  two  systems  may  be  considered  as 
generally  applicable  : — 

Reactance  Type.  Booster  Type. 

Cost     .: Cheaper — 

Power  tactor Cannot  be  controlled  Can  be  controlled  at 

at     will    for    each  will  for  any  load 

voltage  and  load  and  roltage 

Commutation    Good      commutation  — 

more    readily     ob- 
tained 

Range  of  voltage  Limited     (±7i     per  Great  range  can  be 

cent,  may  be  con-  obtaine  d   (£;    15 

sidercd  a.s  the  limit)  percent,  or  more) 

EfBciencv  Slightly  higher — 

Starting" Xo  diSerence     Xo  difference 

Space      Less  space  required  ...  — 

Maintenance      —  More  pa  ts  to  keep 

in  order 
From  the  foregoing  it  will  be  seen  that  the  question  of  voltage 
regulation  of  rotary  converters  is  one  which  requires  close  con- 
sideration from  even-  point  of  view  in  order  to  obtain  the  best  results 
as  regards  first  cost  "and  operation.  The  simplicity  of  the  reactance 
control,  coupled  with  its  low  cost  and  advantages  in  operation,  are 
factors  which  recommend  it  very_  strongly  wherever  the  range  of 
voltage-s  required  permits  its  adoption,  even  at  a  sacrifice  in  way  of 
power  factor.  .  _ 

DISCUSSIOX. 
Mr.  A.  M.  Taylor  said  the  Paper  appeared  to  have  for  its  object  the 
showing  up  of  the  advantages  of  the  reactance-controlled  rotar>-  when 
used  in'the  ordinarv  wav  ;   but  a  question  that  was  exercising  the  minds 
of  manv  station  engineers  was  whether  the  rotary  could  not  be  satis- 
factorily used  '"  inverted  '"  to  a  much  greater  extent  than  had  up  to  now 
been  done.     The  use  of  batteries  in  alternating-current  sub-stations  had 
enormouslv  increased  during  the  past  few  years    and  there  were  many 
.-ub-stations,  especially  towards  the  outskirts  of  large  systems,  where 
a  large  alternating-current  load  was  transmitted  through  the  substation 
to  regions  bevond,  and  where,  if  it  were  possible  to  feed  into  the  alter- 
nating-current network  from  the  sub-station  battery  and  at  the  same 
time  to  boost  up  not  onlv  the  alternating-current  voltage  but  also  it.i 
power  factor,  engineers  would  not  hesitate  to  pay.  perhaps,  2.t  to  30  per 
cent,  more  than  they  at  present  paid  for  rotaries,  in  view  of  the  con- 
siderable saving  in  copper  which  would  be  effected  in  the  mains,  and  of 
the  (in  some  cases)  really  serious  difficulty  of  being  tied  up.  on  the  one 
hand,  to  direct-current  mains  fed  from  adjacent  sub-stations  of  higher 
pr'-ssiirc.  and.  on  the  other  hand,  to  its  own  alternating-current  mains 
which  were  coasiderablv  below  the  normal.     The  speaker  endeavoured 
to  show  some  vcars  ago" that  it  was  fipancially  a  safe  proposition  to  put 
in  batteries  inthe  more  distant  sub-stations,  even  on  the  basis  of  miity 
row<-r  factor  in  the  alternating-current  load  ;    much  nxore  so  when  the 
power  factor  was  poor.     He  believed  that  it  was  possible  to  obtain  a  large 
lea<lini,'  current  from  the   rotarj-,   both  when  it  was  delivering  direct 
curr-nt  to  the  sub-station  bus  bars  and  also  when  it  was  running  inverted 
off  th'-se  'hus  bars— i.e.,   over  the  whole  24  hours,  in  fact — and  this 
de»irable  n-sult  could,  he  believed,  be  obtained  in  either  of  two  ways  : 
(I )  A  rotar\'  with  a  large  external  reactance  could  be  used  on  the  -  charge" 
and  tlie  rotar\'  designed  to  give  the  correct  direct  and  alternating  current 
voltt  onlv  wh>n  heavily  ovcr-excited  {i.e..  with  a  large  leading  current) ; 
thi-  rea<;t'anc<-  in  this  case  acting  to  give  a  h<av}.'  positive  boost  from  the 
altematingcurrent  mains  to  the  direct -current  mains.     The  same  rotary, 
with  the  reactance  cut  out  by  a  switch  and  with  the  addition  of  an 
altematinK-furrent  brmsU-r  (or  induction  regulator)  giving  a  laife  counter 
bfKwt,  could  again  \x'  nm  at  a  high  excitation,  and  with  a  lan,;e  leading 
current,  thin  time  "inverted"  and  feeding  into  the  altematingcurrent 
mainx.     C.')  The   allemntive   would   be   to  have   only   the   alKniating- 
eum-nt  bi«mler  (I'.i.,  without  the  reactance)  and  to  have  the  rotarx-  and 
tmn"fnmier  with  a«  little  reactance  in  them  as  possible.     In  this  case  the 
rotary  wouhl  be   run   over  e.xcite<l  on  tlie   "charge"  a.  well  as  on  the 
••  dineharKC  "  ii.r...  when  nmning  inverted),  and  would  take  a  big  leading 
current  in  nfh  eani-.     Tin-  honMer  would  b.-  used  to  give  a  counter  boost 
on  the  di-r  linrije  oiily  :    or.  if  found  nmre  d"sirnble,  it  might  nive  a 
fiirwiird  ti>».-l  on  the  •'  charve  "  and  n  counter  boost  on  the  "  discharge." 
H<  (Mr.  Tnvji.r)  would  be  much  inU-r-sted  to  knnw  whether  the  si>nrkiiig 

eoiiil' I.I  i.r-vent  Buch  nia<hineH  beinu  built  at  ri-asonab|i-  enst. 

%•(,  ,1  •    r  wdiilil  have  to  Ih' bigifer  than  was  usually  Huiiiilieil  : 

hut  1  ,..  er^  wiiuld  wdliuKly  face  the  coHt  for  the  sake  <if  the 

inilif        .   ,     ■'-(IT.     It  was.  of  course,  not  necessary  that  the  ri'- 

ipiireil  I......  I  hlmujil  h.-  fumislii'd  by  a  rotating' boofter.     It  could  e(|ually 

»»•  (.r..vide(l  liv.  for  instiino-.  the  new  type  of  static  regulator  described 
nl  1h'  m-ei,ni/  bv  Mr.  .luhlin.  which  also  had  the  advantagi'  that  it  could 
Jm  Bfldeil  lij  nil'- '  Xi-liiig  rotan-, 

.Mr.  H.  HiiA/.rr  '.niil  he  endorxrd  the  authnr'H  commendation  of  the 
reaelnnw  e..iilr'.l.  Tor  nio>t  litrhling  lUpplicH  where  the  ngulation  was 
■Mil\  frum  :t  til  i  pr  wnt.-  nni  3  or  4  per  cent,  above  or  b'lnw  normal, 
lull  :i  or  4  )"T  cepl.  total  — r-nolBtioi'  control  was  uiidouliledly  the  best 
lliinK.  but  mimetimi-x  it  wri"  necem.nr>'  to  ((et  much  lanjer  variation  of 
voltaue.  lie  HikI  done  thi"  by  a  eonibinalion  of  (he  reactance  control 
rolarj- and  the  brmiit^r  control,  lie  umiI  a  ilireet  current  booster.  This 
had  worked  Mmirahlv,  lie  thoiiKbt  thin  wn»  nally  the  name  an  the 
author  meiitiimed  In  Ihr  cane  of  the  booster.  I'nrt  of  the  energy  put  in 
on  th"  allemotlnu-current  oiile  ot  the  rotary  wft«  uced  to  convi^rt  into 


mechanical  power  to  drive  the  direct -current  booster.  This  had  many 
advantages,  as  one  had  the  reactance  controlled  rotarj'  and  the  advan- 
tages of  that  for  ordinary  variations  of  supply,  and  larger  variations 
could  be  got  by  the  boosters,  fte  had  one  at  each  end  of  the  shaft. 
The  original  idea  was  to  keep  these  boosters  on  to  charge  and  discharge 
batteries.  The  efficiency  with  ordinary"  motor-driven  boosters,  where 
the  current  was  converted  to  direct  current,  re -converted  to  mechanical 
energy  and  then  re-converted  to  electrical  energy,  was  very  poor.  By 
putting  the  booster  on  the  end  of  the  rotary-  shaft  he  thought  a  lot  of 
those  losses  could  be  done  away  with.  Where  the  batteries  charge  and 
discharge  by  reversing  the  booster  a  battery  was  available  at  a  moment's 
notice,  fn  case  of  a  breakdown  on  the  extra-high-tension  system  the 
rotarj'  remained  running,  and  in  five  seconds  the  change  over  to  a  dis- 
charge could  be  made  by  exciting  the  field  ot  the  booster.  That  was  the 
original  idea,  but  they  could  be  used  for  other  purposes.  For  getting  a 
voltage  of  400  or  440  to  550  he  had  a  500  kw.  rotarj-  with  a  booster  at 
eaeh  end,  and  had  taken  as  much  as  15  per  cent,  of  the  output  of  the 
rotary  from  the  booster,  and  he  got  pertect  commutation.  If  that  15  per 
cent,  were  added  on  to  the  7i  per  cent,  that  the  reactance  rotarj-  would 
give,  a  much  larger  regulation  was  obtained  than  could  be  got  b\-  any 
other  method.  The  booster  could  also  be  used  in  the  ordinarj-  «-av  for 
testing  purposes.  It  could  be  made  distinct  from  the  rotan-,  and  used 
for  testing  switches,  which  could  not  be  done  with  the  altemating- 
current booster.  As  regarded  the  effect  on  the  power  fact  or,  this  would  be 
similar  to  that  of  the  alternating-current  booster,  though  in  that  case 
one  did  not  get  the  reversibility.  He  had  taken  15  per  cent,  of  the  output 
of  the  rotary  from  the  direct-current  booster  and  increased  the  total 
amount  on  the  rotary  to  25  per  cent,  over-load  without  anj'  appreciable 
sparking.  Did  the  author  see  anj-  disadvantage  in  this  method  of 
obtaining  a  large  range  of  voltage  ? 

Air.  R.  A.  Chattock  asked  whether  a  leading  power  factor  could  not  be 
obtained  bj-  over-exciting  the  machine  if  the  tappings  from  the  trans- 
formers were  arranged  suitablj-  to  give  a  low  voltage,  and  then  over- 
exciting  the  machine  to  get  the  voltage  necessarj-  on  the  line.  He 
thought  that  could  be  done  in  most  sub-stations  where  it  was  necessary 
to  correct  the  power  factor  on  the  .sj-stem,  and  where  it  could  be  done 
with  the  reactance  type  of  control  in  place  of  the  booster.  The  booster 
tj'pe  was  a  verj'  nice  machine  to  run.  but  was  more  complicated.  He 
thought  thej-  would  go  back  to  the  reactance  type  on  that  account. 

Mr  W.  B.  WooDHousE  said  thej-  found  it  necessan-  to  connect  a 
constant  direct -current  voltage  with  a  variable  altemating-cun-ent 
voltage  and  variable  power  factor.  Some  engineers  had  hoped  the 
reactance  regulated  rotary  would  be  useful  for  correcting  power  factor, 
but  their  experience  went  to  show  that  it  was  not  commercially  po.ssible. 
The  booster  control  had  to  be  used  if  the  control  was  wanted  to  help  to 
correct  the  power  factor.  His  experience  of  the  booster  had  been  as 
favqurable  as  his  experience  of  the  reactance  control.  The  author 
pointed  out  the  dangers  of  that  type  of  machine,  but  he  (Mr.  Woodhouse) 
thought  that  for  the  low?r  voltages  and  the  usual  lighting  sujiply  they 
need  have  no  fear  about  commutation.  With  a  2.500-volt  traction 
rotarv  voltage  regulation  was  not  so  important,  and  he  supposed  one 
might  adopt  the  reactance.  The  author  compared  the  cost  of  booster 
and  rotarj-  control.  He  gave  the  cost  of  a  booster  giving  a  smooth 
range  ±  75  volts,  which  he  pointed  out  later  was  not  really  necessarj-. 
With  the  booster  control  the  change  over  was  made  just  as  it  was  witl; 
the  reactance  regulator.  Wbat  was  the  authors  estimate  of  the  cost 
of  the  boo.ster  with  a  very  small  range  of  voltage  and  tappings  with  a 
change-over  switch  to  change  by  steps  from  440  and  550  volts  ? 

Mr.  H.  BrBGK  asked  whether  the  cur\'e  showing  copper  losses  of  the 
converter  applied  to  six-phase  machines  or  three  phase  ?  Also,  what  did 
"reactance  iron  in  transf onners "  mean  ?  He  supposed  it  was  some 
leakage  path  provided  in  the  transformer.  With  a  direct-current  booster 
it  meant  adding  another  commutator  equal  in  size  to  the  rotary  com- 
mutator. Perhaps  it  would  be  feasible  to  hav.-  a  sejiarately  driven 
booster  run  at  a  higher  speed  and  dri\en  by  a  synchronous  motor  con- 
necting the  boo,ster  with  the  slip-rings  when  desin  d. 

Br.  S.  l\  Smith  remarked  that  the  dilliculty  of  commutation  pre- 
vented a  desisner  using  the  material  to  the  best  advantage  unless  rather 
intricate  methods  of  obtaining  good  commutation  were  introihicid.  and 
it  was  qui'stionable  whether  these  would  alwuys  be  satisfactory.  The 
author  spoke  of  straight-line  reactance.  He  would  like  to  know  how 
the  author  would  get  '.HX)  per  cent,  overload.  He  could  not  see  how  a 
transformer  giving  straight-line  reactance  up  to  300  per  cent,  overlonil 
could  be  designi'd,  imless  it  was  a  verj-  ahnormal  design.  He  did  n^'l 
think  it  could  have  any  reactance  iron  in  it.  and  he  would  not  like  losa> 
what  the  losses  would  be.  It  the  author  was  able  to  keep  the  satural:  cl 
iron  so  that  saturation  was  not  reached  before  full  load  there  might  not 
be  very  serious  trouble,  but  he  helii'ved  the  saturation  would  occur 
much  before  that  point.  Willi  the  satuiat<-d  iron  a  sinusoidal  voltaj^e 
was  not  added  to  the  sinusoidal  supply.  The  reactance  voltage  wim  no 
longer  proportional  to  th<'  euirent.  and  therelore  it  was  no  longer  a  sine 
wavi',  an<l  the  effect  on  the  rotary  might  be  disastrous.  It  was  not  onlv 
th(^  lioostiT  control  that  cau.'eil  jin  unbalanced  niagirlomntive  ton 
inside  the  rotor,  but  if  non-sinusoidal  K.M.F.  Were  apiilied  to  Hi  -1 
rings  of  \hr  rotan'  wattliss  eiirreiils  wi  re  earned  to  How  llnoii)..li  M. 
-  converter  and  i*si>oilt  coimniitation.  However  much  one  nuglil  il'slil-  • 
booster  control,  it  was  only  lair  to  r-mphasise  the  disadvaMtii^^  s  of 
reactance  oontrol  when  saturated  iron  was  Used.  With  saliinited  iron 
in  the  control  sparking  trouble  was  caused.  ,        ,      ,  ■ 

Mr.  K.  P,  WiniTAKKH  said  most  designers  agreed  with  llie  author 
view  that  the  reaclanoe  type  was  the  best  where  the  range  of  voltage  W" 
moderate  and  where  Ihepower  fuetor  could  be  changed  over  a  modern' 
amount      He    (Mr.    Whitlaker)   hiul   advocated   that   type,   c»pccia'i- 
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^•liwi-  •  there  was  one  range  of  voltage  for  light  ins;  and  another  for  traction. 
But  where  a  moderate  range  of  voltage  could  not  begot  the  author  bad 
not  l-'ft.  them  much  of  a  choice.  He  said  in  effect  that  if  more  than  a 
mod.Tat^^  range  was  wanted  one  had  to  jiut  up  with  a  machine  which  had 
a  limited  boost,  or  allow  it  to  spark,  or  put  on  commutating  pole  adjust- 
ment devices,  or  put  in  a  complicated  tap  switching  arrangement  with 
auto-transfonners.  He  (Mr.  Whittaker)  did  not  think  the  landscape 
was  so  black.  The  booster  machine  was  satisf  actoiy  if  liberally  designed  ; 
but  th°  booster  itself  caused  discrepancias  of  commutation  which  became 
greater  as  machines  were  rated  up.  However,  with  the  introduction  of 
commutating  poles  on  rotaries,  and  a  better  undevstandipg  of  reactances, 
the  instability  of  motor-pole  armatures  and  self. inductance,  improve- 
ments had  been  made  in  economising  material.  Reactance-control 
machines  could  be  built  to-day  at  a  cost  out  of  th?  question  with  booster 
machines,  except  booster  machines  with  special  forms  -of  windings. 
Though  the  booster  machine  was  satisfactory  if  liberally  designed,  the 
induction  regulator  type  was  cheaper  and  more  efficient.  It  had  not  in 
the  past  found  favour  in  England  because  it  required  external  connec- 
tions, and  it  often  required  separate  ventilating  arrangements  ;  but  there 
were  induction  regulating  machines  built  to-day  where  the  induction 
regulator  was  moimted  on  the  base  plate,  which  w5re  self-ventilating, 
and  which  had  no  external  connections,  and  the  regulator  did  not  affect 
th?  commutation  of  the  machines.  They  could  be  built  for  a  range  of 
tJO  per  cent,  or  more  without  having  any  effect  on  the  commutation.  He 
was  installing  12  sets  for  operating  on  a  24-hour  day,  sev?n  days  a  week, 
on  full  load,  and  the  sets  had  to  take  from  full-load  current  over  a  range 
■of  over  30  per  cent.  He  did  not  think  anything  but  an  induction  regu- 
lator type  of  machine  would  meet  such  conditions  so  economically  or 
efficiently. 

Mr.  Taylor  said  (in  reference  to  Mr.  Brazil's  remarks)  he  worked  out 
the  case  ot  a  rotary  converter  with  a  direct-current  booster  mounted  on 
the  shaft,  and  he  came  to  the  conclusion  that  one  could  not  get  a  leading 
])ower  factor  under  botli  conditions — charge  and  discharge — using  it  as 
an  inverted  rotary, 

Mr.  JiTHLiN  said,  in  reply  to  the  discussion,  Mr.  Taylor  had  rather 
misvmderstood  the  diagrams  in  Fig.  1.  They  were  not  intended  to  be 
representative  of  voltage,  but  simply  to  be  typical.  The  change  of  the 
direct-current  voltage  was  effected  by  the  reactance,  which  was,  of 
•course,  the  usual  way.  They  were  rather  oti  difficult  grotmd,  so  far  as 
power  factor  correction  was  concerned,  with  the  inverted  rotarj'.  It  was 
clear  that  leading  currents  could  not  be  supplied  to  the  line  from  the 
rotaiy.  as  it  was  operating  purely  as  a  generator.  To  get  regulation 
when  the  machine  was  running  it  would  be  necessary  to  shift  the  power 
factor  from  one  machine  to  the  other.  He  had  not  considered  the 
inverted  rotary  so  much  as  the  ordinary  machine,  as  it  was  originally 
intended  for  converting  from  alternating  to  direct  current,  and  not  vice- 
versa.  The  advantages  for  the  rotary  converter  were  not  as  good  when 
nmning  inverted  as  when  running  in  its  ordinary  way.  Booster  rotaries 
had  operated  satisfactorily.  It  was  not  impossible  to  make  good  com- 
mutating machines  of  the  booster  type,  but  in  that  way  the  material 
could  not  be  used  to  the  same  extent  or  to  the  same  advantage  as  in  the 
reactancs  type,  or  in  a  type  where  some  other  form  of  regulation  was 
used.  Mr.  Brazil  described  the  direct-current  booster.  The  operating 
conditions  of  a  machine  were  the  same  whether  the  booster  was  direct 
current  or  otherwise,  as  power  was  still  transmitted  to  the  shaft  to  or 
from  the  booster.  No  doubt  Mr.  Brazil  had  had  the  advantage  of  what 
Mr.  Whittaker  described  as  a  "  lilx!ral  "  machine,  and  probably  that 
accounted  for  the  fact  that  they  could  get  a  very  large  range  without  ill 
effects  from  the  booster.  Whether  the  booster  was  alternating  or  direct 
current  had  no  influence  on  the  power  factor,  which  could  be  changed  in 
the  same  manner  in  either  case.  As  Mr.  Ghattock  suggested,  leading 
])ower  factor  could  be  obtained  if  the  tappings  were  changed.  If  the 
rotarj'  were  designed  always  to  carry  a  certain  amotmt  of  leading  cur- 
rent the  advantages  Mr.  Chattock  mentioned  could  be  obtained  ;  but 
changing  the  tappings  on  a  transformer  took  time,  and  was  cumbersome. 
Mr.  Woodhouse  also  raised  the  question  as  to  the  commutation  advan- 
tages of  the  booster  type.  He  (the  author)  had  no  intention  of  creating 
the  impression  that  booster-type  rotaries  could  not  be  built,  but  it 
seemed  to  him  a  waste  of  material  if  the  machins  had  to  be  made  mtich 
more  liberal  to  do  a  given  duty  simply  because  one  wished  to  have  a 
certain  form  of  voltage  control,  when  there  were  alternatives  quite  as 
good  and  without  the  difficulties  of  the  booster  type.  With  regard  to 
the  booster-type  of  control  with  ta])pings  on  the  transformer,  if  the 
intervening  gap  between  440  and  .500  volts  was  cut  out  (practically  12J 
per  cent. — ii\  per  cent,  on  either  side),  and  instead  of  tliat  a  change- 
over switch  provided,  the  cost  would  be  materially  reduced ;  probably  6-7 
per  cent,  of  the  cost  would  be  saved,  Mr.  Burgc  asked  a  question  about 
the  reactancii  iron.  This  was  provided  in  the  transformer  to  form  a 
leakage  path,  and  where  a  large  reactance  was  required  it  was  almost  a 
necessity.  The  large  leakage  flux  would  cause  heavj'  losses  in  the  copper 
if  it  were  not  controlled  within  the  reactance  iron.  Separately-driven 
boosters  could  be  used,  but  it  meant  the  addition  of  a  driving  motor,  and 
probably  the  cost  would  not  be  reduced.  It  certainly  had  the  advan- 
tage ot  doing  away  with  the  interference  with  the  commutating  qualities 
of  the  machine.  The  drawback  of  the  direct-current  booster  was  that 
the  full  cunent  of  the  rotary  converter  had  to  be  carried  on  tho  booster 
commutator.  Dr.  Smith  raised  tho  question  as  to  the  straight-lino 
reactance,  and  referred  to  300  per  cent,  overload.  He  ntust  have  mis- 
unilrrstood.  It  was  300  jier  cent,  load,  or  200  per  cent,  overload.  Up 
to  those  loa<ls  a  straight -I in<'  reactance  could  be  obtained.  If  there  was 
any  di'viation  from  tlie  straight  line  it  was  so  small  that  it  could  have  no 
influence.  The  saturation  jjoint  of  the  reactance  iron  could  be  controlled 
•by  introducing  a  number  of  small  air-gaps,  which  he  believed  was  done 


in  transformer  desigri.  He  also  believed  reactance  iron  was  used,  and 
that  the  point  of  saturation  could  still  be  controlled,  depending  on  the 
amotmt  of  overload  required  from  the  rotary,  so  as  to  have  straight-line 
reactance  up  to  the,  maximum  overload  required  from  the  machine. 
The  question  of  the  influence  of  the  saturated  reactance  on  commutation 
was  raised  by  Dr.  Smith.  To  deal  with  that  interesting  question  he 
(the  author)  woidd  require  more  time  than  he  had  been  able  to  devote 
to  the  Paper.  He  admitted  that  he  had  made  the  picture  apjiear  blsick, 
as  Mr.  Whittaker  said.  He  had  had  in  mind  that  ho  was  only  dealing 
with  the  two  more  general  types.  He  agreed  that  the  possibilities  of  the 
induction-type  regulator  had  not  been  finished  with  ;  but  he  suggested 
that  it  would  probably  be  more  profitable  to  investigate  the  possibilities 
of  the  booster-transformer  tyi)e.  The  cost  of  stationary  transformers, 
as  was  well  known,  was  much  lower  than  rotating  machinery.  The 
induction  regulator  was  not,  strictly  speaking,  rotating,  but  it  was  of  the 
type.  The  cost  of  that  was,  of  course,  much  higher  than  the  transformer 
type.  The  efficiency  of  the  transformer  would  be  considerably  greater 
than  that  of  the  induction  regulator — at  least,  on  the  higher  loads  ;  but 
no  doubt  the  induction  regulator  was  exceedingly  useful,  and  required 
to  be  taken  into  consideration. 


THE  TRAINING  AND  WORK  OF  THE  CHEMICAL 
ENGINEER. 


At  a  meeting  of  the  Faraday  Society  on  the  6th  inst.  an  interesting 
general  discussion  was  held  on  the  training  and  work  of  the  chemical 
engineer.  Several  short  Papers  were  contributed,  and  these  were 
followed  by  an  animated  discussion.  The  .President,  Sir  Robert 
Hadfield,  F.R.S.,  who  occupied  the  Chair,  opened  the  proceedings 
by  indicating  how  wide  a  field  of  work  was  covered  by  the  industrial 
chemist.  Owing  to  this  breadth  of  field  the  chemist  should  begin 
to  branch  off  early  into  the  line  of  work  with  which  he  intended 
afterwards  to  be  associated.  After  giving  seme  amusing  personal 
incidents  illustrating  the  kind  of  early  training  which  he  himself  had 
received.  Sir  Robert  made  reference  to  what  was  now  being  done  in 
this  cotmtry  by  the  Government  to  ad  industrial  research.  Finally, 
he  outlined  the  scheme  recently  proposed  in  connection  with  the 
Ramsay  Memorial  Fund  for  promoting  chemical  training,  which  in- 
cluded the  establishing  of  a  Ramsay  Memorial  Laboratory  for 
dealing  .with  the  very  subject  they  were  discussing  that  evening, 
namely,  engineering  chemistry. 

A  Paper  was  then  read  on 

"  The  Training  and  Work  of  the  Chemical  Engineer." 

BY  sir  GEORGE  BEILBY,  LLD.,  F.R.S. 

The  author  remarked  on  the  very  real  danger  under  present  war 
conditions  of  encouraging  the  development  of  unbalanced  proposals 
for  the  training  of  future  leaders  and  workers  of  industry.  The 
chemical  engineer  would  undoubtedly  have  to  play  a  very  important 
part  in  industry  after  the  war,  but  he  would  only  cover  one  part  of 
the  field  occupied  by  chemistry  in  its  industrial  application.  Chemi- 
cal engineering  had  for  its  function  the  design  and  construction  of 
apparatus  required  for  the  carrying  out  of  chemical  processes  on  a 
manufacturing  scale.  The  centre  of  all  chemical  activity  was  the 
laboratoiy,  and  in  considering  the  activities  in  the  laboratory  it  was 
evident  that  there  were  two  types  of  men.  For  the  first  of  these 
the  qualities  required  were  wide  scientific  knowledge,  originality 
and  resourcefulness ;  for  the  second,  sound  chemical  training, 
method,  quickness  and  organising  power.  The  remaining  portion* 
of  the  field  to  be  covered  in  the  factory  was  the  process  control. 
As  a  corrective  to  a  narrow  individualism  the  author  was  strongly 
in  favour  of  some  engineering  training.  He  outlined  a  course  con- 
sisting of  three  years'  training  in  chemistry  and  chemical  physics, 
at  the  end  of  which  time  the  student  would  be  advised  to  specialise. 
No  degree  would  be  given  luilil  after  four  years,  and  chi-mical  en- 
gineers, research  chemists  and  specialists  in  other  branches  would 
devote  one  or  two  years  to  higher  post-graduate  study,  (^hemical 
engineers  should  have  a  great  deal  of  knowledge  and  experience 
quite  outside  tho  range  of  the  ordinary  engineer,  particularly  in 
reference  to  materials.  The  jjoints  of  view  of  the  chemist  and  the 
engineer  were  very  different,  though  both  dealt  with  matter  and 
energy;  but  they  approached  I  he  fundamental  realities  from  oppo- 
site sides,  the  •■ngineer  dealing  with  masses,  the  chemist  with  mole- 
cules. In  a  certain  sense  the  training  of  chemists  had  been  in- 
tellectual rather  than  practical.  Thus  it  was  that  the  ])oint  of  view 
of  the  engineer  was  not  so  far  removed  from  that  of  the  ordinary 
intelligent  person,  but  tho  thoughts  and  aims  of  the  chemist  were 
for  tho  most  part,  quite  inscrutable  to  tho  vast  majority  of  his  fellow 
nu'n.  It  was  necessary  to  have  students  who  had  acquired  both 
points  of  view,  and  from  the.sc  the  true  chemical  engineers  would 
be  recruited. 
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The  nest  Paper  was  on 

■"  The  Tbainisg  of  Chemical  Students  to  Work  in  Factories." 

by  f.  g.  donnan,  f.k.s.   . 

The  author  classified  chemists  into  three  classes: — (1)  chemists 
(research  chemists),  (2)  engineer-chemists,  and  (3)  chemical  engineers. 
Our  general  practice  had  been  to  keep  the  chemist  and  engineer  apart, 
.  but  this  practice  had  resulted  in  enormous  damage  to  progress  and 
efficiency  of  our  chemical  and  allied  industries.  The  chemist  in 
works  held  merely  a  secondary  position,  because  his  training  had 
been  too  narrow  and  specialised.  He  could  calculate  the  results  of 
an  analysis,  but  he  could  not  calculate  am'thing  else.  He  lacked 
the  engineering  sense.  The  research  chemist  was  essential,  but  must 
be  able  to  co-operate  intelligently  with  the  other  two  classes.  Men 
in  class  2  were  required  in  great  numbers  and  they  should  receive  a 
verj-  considerable  amount  of  engineering  training  in  various  subjects, 
such  as  the  properties  of  materials,  testing  of  materials,  motion  of 
liquids  and  gases,  thermophysics,  principles  of  design,  generation  of 
power,  fuel  economy,  calculation  of  costs  and  use  of  engineering 
tools.  In  chemical  engineering  there  lay  the  greatest  and  most  ' 
lucrative  field  of  engineering  science.  The  culmination  of  the  train- 
ing of  the  engineer  chemist  should  certainly  be  research,  but  it  should 
be  research  on  processes.  For  this  purpose  educational  institutions 
should  have  cheap,  rough  buildings,  welUsupplied  vrith  water,  power, 
.steam,  gas,  draught,  and  drainage.  The  work  of  the  engineer 
chemist  w;us  essentially  applied  physical  chemistry.  The  engineer 
cliemist  was  a  chemist  not  an  engineer,  but  he  should  be  a  chemist 
«nth  a  wide  knowledge  of  physical  chemistry  imbued  with  the  spirit 
and  method  of  the  best  type  of  engineer.  He  would  gain  much  if 
he  could  spend  some  of  his  long  vacations  in  chemical  or  allied 
factories.       < 

■"  A  Plea  for  the  Forgotten  Factor  in  Chemical  Training." 

BY  W.  K.  COOPER,  M.A.,  B.SC. 

Tlie  author  emphasised  the  fact  that  although  in  everyday  life 
the  working  of  a  process  at  a  profit  was  all  important,  this  factor 
of  i.  s.  d.  was  completely  neglected  in  technical  training.  The 
training  generally  consisted  of  purely  technical  and  theoretical 
matters.  The  idea  of  introducing  the  factor  of  cost  was  often  dis- 
tasteful to  the  teacher,  but  it  was  a  mistake  to  imagine  that  a 
commercial  problem  was  on  a  lower  plane  than  one  that  was  purely 
scientific.  Actually  the  introduction  of  the  factor  of  cost  made  the 
fjroblcm  all  the  more  diflicult  of  solution.  By  some  it  was  urged 
that  the  question  of  profit  and  cost  should  receive  no  attention  in 
our  educational  courses  and  that  the  would-be  chemical  engineer 
would  soon  pick  up  this  commercial  (|Ucstion  when  he  entered  the 
works,  assuming  that  the  need  arcse  for  such  knowledge.  In  the 
case  of  large  works  that  view  might  be  good  enough.  The  young 
chemist  if  he  came  across  the;  commercial  side  under  these  conditions 
would  find  himself  in  good  hands,  but  in  small  works  and  in  other 
lines  of  activity  this  was  often  not  the  case,  and  the  young  chemist 
would  find  him.'«-lf  called  upon  to  decide  on  processes  along  broad 
I'ommercial  lines.  It,  therefore,  seemed  a  mistake  to  leave  the 
profit  hide  of  chemical  operations  entirely  untouched.  'J'hc  author 
-ug;<e.Hled  that  a  ground  work  of  sound  princijjles  might  be  laid 
down  in  a  course  of  three  months  at  the  conclusion  of  the  techniial 
couinc. 

"The  Traini.no  of  the  Works  Chemi.st  in  I'hysk.s.' 

iiv  c.  R.  darlino,  p.i.o. 

The  author  dcHerilied  the  training  tliat  i.s  given  at  ihc-  <  ily  and 

•  iiiiidx  Teednieal  f'ollege.  Finsbury.     No  college  could   turn  out  a 

luiixhed  workH  ehemi«t,  liul  it  could  produce  a  type  of  man  possessing 

III'-  r.-.|iiiMitc  kind  of  infomiation  and  tin:  right  outlook  and  a  degnc 

"I  in.iiiipnliilivi-  (.kill.      It  was  imwise  to  give  a  too  great    |irep(in- 

||i  ritw  to  till-  purely  ti-chnicul  Hide,  m  this  led  to  restricted  outlook. 

I  he  author  found,  however,  fhlit  a  study  of  practical  applications 

wild  the  belt   m<rtho>l  of  iinpreHNing  prin<ipleH.     At  thn  FinHlmry 

TerhnienI  Collegi.  nueh  NubjeelM  lut  electr<MhemlHtry,  osmotic  pres- 

«ure.  Ac.,  wi-r<^  dwdl  with  in  the  Chemical   Department,  either  fol- 

|.,ui„K  „r  in  imrnllej  with  the  inslrMelioii  in  houihI,  light,  heat  and 

Hie   applied    phyniiH   Hiad.     A   large    portion   of   th<' 

I'voli.l  to  hint.  iiH  thin  wim  i-xtreiiiejy  important,  and 

lurcH  uiw  d' vri(4'd   to  fuelH  and   their  uws.     .Special 

given    to   refnielory   materlnlH   and    to   pyrom<'lry. 

'.  II  rouriM'  of  |e<|uren  on  the  principles  of  ilictrieify 

.   ,.        .    .1  iipplieiitio;iN.      Hiimi  had  resulted  froni  the  scientific 

'II'  II  h'.iiling  nJ»K>f  from  rrM.nr<||  <.(  a  eoinmercjal  chiiraeler.     ThiH 

h'.'l  I  'I  to  the  eoinniiin  IhIi.  f  t|,i,(  wienee  wiu.  nomething  apart  from 

■  I  ...'.•  II'  tivitiex,  nnd  heme  the  low  entei-ni  in  which  Hcienee  HtudentH 

«   re  helij.  iii„|  flip  gpnrriilly  low  remuneration  thev  received. 


The  concluding  Paper  was  on 
"The  Work  of  the  Imperial  College  in  the  Training  of 
Engineers." 
BY  J.  w.  hinchley. 
The  principles  on  which  the  work  of  the  Department  of  Chemical 
Technology'  had  been  inaugurated  was  that  the  studies  should  be 
post-graduate  in  character,  that  only  principles  should  be  taught, 
and  that  mechanical  drawing,  workshop  practice,  factory  organisa- 
tion and  economics  should  form  an  integral  part  of  the  cours. .  The 
author  did  not  agree  with  Prof.  Annstrong's  recent  declaration  that 
the  study  of  chemistry  and  engineering  were  antagonistic  in  charac- 
ter, and  that  there  should  be  merely  co-operation  between  those 
branches.  Jlis  experience  was  otherwise.  One  of  the  principles 
upon  which  the  practical  work  of  the  course  had  developed  was  that 
it  must  involve  self-teaching  by  the  student  himself.  The  student 
was  required  to  comjjile  a  reference  book  of  information.  He  was 
taught  to  use  the  most  efficient  methods  of  calculation,  to  make 
himself  familiar  with  methods  of  handling  technical  problems,  to 
determine  coefficients  used  in  designing,  to  make  drawings  of  plant, 
to  .study  plant  expeiimentally,  to  prepare  specifications  and  esti- 
mates, to  determine  the  cost  of  production  and  to  devise  a  system 
of  factory  records  and  plans  for  a  factory.  The  training  could  not 
take  the  place  of  the  factory,  but  it  planted  the  necessary  seed. 


DISCUS.STON. 
Sir  Arthur  Duckham,  in  opening  the  discussion,  remarked  that  in 
addition  to  the  pure  chemist  there  was  the  chemist  who  was  somethirg 
of  an  engineer.  The  latter  shouH  not  go  too  far  in  engineering,  but 
should  be  able  to  think  as  an  engineer,  and  the  chemical  engineer  as 
di.stinct  from  the  engineering  chemist  should  have  a  good  idea  of  chemjs- 
tn'.  The  workshop  should  be  brought  into  the  college  and  lectures 
should  be  given  by  men  carrying  on  various  processes.  He  was  sorry 
that  the  subject  of  fuel  had  not  been  emphasised  in  the  papers,  as  almost 
eveiy  problem  seemed  to  come  ultimately  to  the  fuel  question. 

Prof.  A.  K.  Huntington  thought  that  the  question  of  whether  a 
process  paid  went  to  the  root  ot  even'thing.  and  no  apology  was  needed 
for  the  introduction  of  this  principle  into  the  discussion.  The  student 
should  consider  all  problems  in  this  way.  On  the  other  hand,  what  did 
not  pay  to-day  might  pay  to-morrow.  He  felt  that  the  temis  "  works 
engineer ''  might  be  a  better  term  than  '"  chemical  engineer."  Inferior 
secondary  education  of  this  coimtrv  was  responsible  for  much  and  if  it 
were  better  a  five  years'  course  would  not  be  necessary.  The  practical 
man  had  largely  been  responsible  for  the  antagonism  between  science' 
and  practice. 

Mr.  A.  P.  M.  Fleming  expressed  the  view  that  some  of  the  engineering 
training  should  be  gained  in  the  works.  The  student  there  learned  to 
understand  men.  He  thought  that  courses  similar  to  those  ado])ted  by 
the  Massachusetts  Institute  of  Technology  might  be  followed  in  this 
coimtry.  He  was  not  well  acquainted  with  research  in  the  United 
States  as  regards  chemistrj',  but  in  other  industries  we  might  still  feel 
apprehensive  as  to  how  we  should  stand  in  the  future  in  competition 
with  the  U.S.A.  He  had  not  found  the  young  chemist  who  came  to 
the  works  of  very  much  use,  but  he  was  now  putting  chemical  graduates 
through  a  two  years"  course  in  the  works  to  get  them  fully  acquainted 
with  the  )iroccssps  and  at  home  with  the  men.  The  latter  was  im- 
portant. Works  investigations  cai-ried  out  by  graduates  in  conjmiction 
with  professors  were  an  advantage  and  gave  the  chemist  an  idea  of  cost. 
There  was  no  question  that  they  wanted  the  best  brains,  hut  sufficient 
monetary  attraction  must  be  offered. 

Dr.  W.  RosENHAiN  was  of  opinion  that  breadth  of  view  was  im])ortaut 
and  this  was  best  obtained  by  having  a  double  couise.  In  fact  he  had 
fo\ind  that  the  best  men  were  thofc  who  had  followed  one  cour.-e  to  a 
considerable  extent  and  then  changed  their  minds  and  gone  in  for 
another  course.  This  led  to  breadth  of  view.  It  was  essential  not  to 
he  hide-hound. 

Mr.  RoiiKHTsoN  tlioughl  that  the  meeting  would  prove  a  landmark, 
H|X'cifying  a  new  class  of  chemist.  The  need  for  the  engineer.chemiBt 
would  increa-.e  largely  in  the  futur-  and  he  lliougbt  that  a  course  of 
eiigineeiing should  hi-  introduced  intoeviT\'  eliemie.iil  cour.e.  This  would 
enable  the  jirofessor  to  decide  what  sliidints  to  select  for  speeial.sation. 
Contact  with  the  works  was  also  I^o^l  iiui>ortant.  Thi'  student  should 
)■<'  through  every  part  of  ft  ]iroeess  in  the  works  and  thus  learn  soiue- 
tliiim  tif  works  manngeinent. 

Mr.  W.  McNaii  Bftid  that  the  country  had  never  had  such  an  ('inior. 
I  unity  for  branching  out  in  clieiniciil  euKineoring  as  at  present.  There 
was,  hnwever.  a  hiuI  Iftok  of  eiigineeiiii)^  chemists. 

I'rof.  K.  (1.  CoKKIi  thought  that  enniiu'cring  courses  for  chemists 
hIkiuIiI  Ik.  permissive.  Tlii>  ehciiiisl  with  an  engineering  mind  was  what 
wiiH  wanted.  Tln-re  was  notliiiiK  woise  than  to  teach  men  .■uRineering 
will,  ili'l  not  wish   to   know    llllvlhin^;   about   it.     KngiiuerinK   eiMiises 

Hhonld  III'  speeiftliu'd  to  suit,  tl Ii-Mnist,      As  to  American  pro.nianimes 

111'  hnpid  that  the  siiecialiwd  i'imii"(»  there  in  vogue  w(mld  not  he  ailnpled 
ill  this  c.iiinliy.     Th're  should  not  li"  tcm  many  subjects. 

I.ieiit.  (IrbknwooIi  wns  nf  npinion  that  the  chemist  iilavid  Hcond 
fiddle  in  the  wiirUs  on  aceoiml  of  wniiig  training. 

Mr.  C.  S.  (iAKI.ANIi  said  that  studints  should  rub  shoiildeis  «  ilh  "IIkt 
men  in  «ork»  and  tlius  net  to  know  their  ii«ii  value.  I'lupir  inointiirA' 
iiiiliicenii'nt  was  n  most  important  tliiiii;. 

Dr.  K.  V.  AliMSTHoNd  was  nf  npinion  that  tin-  liiimnii  fiulcr  luii'-t  'm 
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taken  into  accoiuit.  Many  students  had  a  liking  for  engineering  and 
should  be  encouraged  in  this  direction  as  they  would  make  ideal  plant- 
chemists.  The  research  chemist  was  a  man  in  a  thousand.  What  was 
wanted  was  chemists.  They  could  not  know  too  much  chemistry,  but 
the  engineer  could  not  work  in  with  the  research  chemist,  though  he 
oould  with  the  engineer-chemist.  The  manufacturer  should  be  intro- 
ducedinto  the  imiversityandshould  have  a  place  on  the  board  as  an  adviser. 

Mr.  W.  G.\THORNE  YouNO  thought  the  meeting  would  prove  to  be 
epoch  making  and  that  courses  would  be  worked  out  on  the  lines  in- 
dicated by  Prof.  Donnan.  It  a  student  showed  no  aptitude  after  three 
years  he  should  not  proceed  to  chemical  engineering.  If  suitable,  he 
should  follow  the  post-graduate  course  of  work  with  manufacturers. 

Mr.  P.  G.  Elliott  emphasised  the  importance  of  secondary  education. 


LIFTING  MAGNETS. 

Several  well-kiiowu  makes  ot  lifting  magnets  were  described  in 
these  columns  some  time  ago.*  From  information  recently  to  hand 
it  appears  that  a  great  many  magnets  made  by  the  Electric  Con- 
troller &  Jlfg.  Co.,  of  Cleveland,  Ohio,  are  giving  satisfactory  service. 
This  company  has  been  engaged  in  the  dev?lopment  and  manufac- 
ture of  lifting  magnets  for  over  19  years,  and  up  to  November,  1915, 
no  less  than  1,163  lifting  magnets  had  been  sold,  divided  approxi- 
mately as  follows  : —  t    , 

Steel  works  and  blast  furnace  service   586 

Iron  and  steel  foundry  service 123 

Railway  service  146 

Miscellaneous  manufacturing  service  308 

Amongst  the  principal  users  maybe  mentioned  the  Carnegie  Steel 
Co.  (56),  the  Illinois  Steel  Co.  (47),  the  American  Steel  &  Wire  Co. 
(44),  and  the  Bethlehem  Steel  Co.  (24). 

It  is  estimated  that  these  1,163  lilting  magnets  are  now  making  a 
direct  saving  of  about  half  a  million  sterling  aimually  in  labotir  costs 
alone,  and  it  is  said  to  be  no  imcommon  thing  for  a  single  magnet 
to  effect  a  saving  of  from  £2  to  £8  per  day. 

In  addition  to  the  direct  saving  in  labour,  the  following  indirect 
economies  may  be  mentioned  : — 

(a)  Ability  to  pile  stock  to  any  height,  limited  only  by  the  clear- 
ance of  the  crane.     This  augments  the  capacity  and  value  of  a  given 


The  magnet  coil  is  strap  wound,  and  is  heavily  insulated  with 
mica  and  asbestos  and  thoroughly  impregnated.  It  is  wound 
directly  upon  a  flanged  aluminium  or  metal  spool,  the  flange  forming 
the  inner  waterproof  bottom  plate  being  screwed  to  the  magnet 
case,  so  as  to  prevent  rotary  or  lateral  movement  of  the  coil.  ^  Four 
radial  clamps  are  used  to  prevent  vertical  movement  of  the  coil. 
The  spool  construction  makes  the  coil  a  rigid  unit  that  may  be 
handled  without  danger  of  mechanical  injury.  The  coil  terminals 
are  spread  120  deg.  apart,  and  are  moulded  into  heavy  high-voltage 
insulators  babbitted  into  the  case.  Terminal  cavities  are  large, 
allowing  for  expansion  and  contraction  of  the  insulating  compound, 
and  a  third  reservoir  is  provided,  insuring  about  2  in.  of  compound 
between  terminals  and  case.  This  construction  gives  4  in.  of  insula- 
ting compoiuid  between  terminals  as  a  protection  against  shortcircuits. 

The  terminal  cavities  are  cast  integral  with  the  magnet  case,  and 
are  heavy  enough  not  to  be  broken  by  catching  under  truck  bodies  or 


Coil,  with' 
Projecting"'- Inner 
Plate. 


FtG.    1.— C^ROSS-SECTION  of  LlFTrSG   M.iON'ET. 


Fic.  2. — Assembly  View  of  LrFTrs-oTMAGNET. 
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stock  yard  over  one  served  by  hand  labour,  where  a  stook  pile  of 
any  considerable  height  becomes  prohibitive  owing  to  the  cost  of  ■ 
handling  material.  The  introduction  of  one  or  more  lifting  mag- 
nets frequently  makes  it  possible  largely  to  increase  the  capacity  of  a 
given  plant  without  increasing  the  size  of  the  stock  yard  or  the 
number  of  cranes  in  service.  f^-  < 

(/()  Ability  to  "  make  up  heats  "  promptly  in  an  open-hearth  or 
foundry  stock  yard,  thus  increasing  the  out])ut  of  the  furnaces, 
decreasing  the  consumption  of  fuel  in  kcejiing  empty  furnaces  hot,- 
and  decreasing  the  labour  and  fuel  cost  per  ton  of  output. 

(c)  Saving  in  demurrage  on  railway  wagons.  It  is  not  at  all  mi- 
common  for  a  single  operator  to  handle  a  50- ton  truck  ot  pig-iron  in 
1.')  minutes, 

{(I)  Delays  in  unloading  or  rehandling  stock  under  ini;lcMU'nt 
wcatlicr  conditions  are  avoided. 

In  (he  design  and  manufacture  ot  lifting  magnets  it  has  been  the 
aim  of  the  Controller  &  Mfg.  Co,  to  produce  a  tool  which  would  most 
satisfactorily  meet  operating  conditions. 

The  latest  type,  which  was  introduced  about  si.v  years  ago,  is 
depicted  in  Fig,  1,  The  magnet  is  permanently  waterproof  and  fire- 
proof.  It  is  provided  with  a  renewable  bottom  ])late  of  manganese 
steel,  which  may  be  easily  removed  and  replaced  without  ex])Osing  or 
disturbing  the  coil  in  any  way.  The  coil  cannot  move  in  any  direc- 
tion in  the  case,  and  is  cushioned  against  the  <IT<'ct  of  hammer  blows 
by  the  double  bottom-plate  construction.  Ribs  on  the  top  and  sides 
of  the  case  servo  not  only  to  stiffen  the  casc^  and  to  decrease  the 
magnetic  rcBistancc,  but  also  largely  to  increase  the  cooling  surface. 
The  largo  coretl  hole  in  the  centre  pole  acts  as  a  very  effective 
\entilating  duct. 

♦  The  Eleotbician,  Vol.  LXXVII.  p.  623. 


knocking  against  heavy  pieces,  such  as  ingots.  The  heavy  cast-steel 
terminal  covers  are  attached  by  four  bolts,  which  pull  down  against 
a  gasket.  A  cast-steel  hinged  lid  protects  the  external  parts  of  the 
terminal.  The  inner  and  out-er  pole  shoes  are  of  massive  design,  and 
are  recessed  into  the  magnet  case  to  prevent  shearing  strains  coming 
on  the  bolts.  Large  clearance  spaces  are  provided  at  both  these 
shoes  so  as  to  prevent  the  possibility  of  the  outside  bottom  plate  being 
riveted  in. 

A  good  idea  as  to  the  arrangement  of  the  several  parts  will  be 
obtained  from  the  assembly  view  shown  in  Fig.  2,  and  the  ratings  of 
four  of  the  magnets  are  set  out  in  the  accompanying  table  : — 


Diameter  of  magnet,  inches  

36 

40 

1,300 

11  amp. 

45J 
43 
3,500 
27  amp. 

55i 

48 

5,600 

49  amp. 

65 
48 

7,600 
61  amp. 

Avorago  current  at  220  volts 

Material. 


Lifting  capacity,  in  lbs. 


Billots  and  slabs  •  20,000 

Skull-crackor  balls  :    12,000 

Single  ingot  |     6,000 

550 
760 
600 
200 
200 


Pig  iron 

Heavy  melting  stock  

Hoiler-plate  scrap  

Scrap  tubing  

Loose  iron  or  lamination  scrap   ...i 


32.000 

42.000 

1.5,000 

20,000 

6,000 

S,-100 

1,200 

2,000  , 

1.250 

1,000   1 

1,100 

1,6.50    j 

500 

750 

500 

750    1 

.'iO.OOO 
30.000 
16.000 
2,500 
2,500 
2,300 
1,000 
1,000 


The  control  c(iuiinnent  consists  of  a  master  controller,  provided 
with  three  points  marked  '"  lift,"  "  drop  "  and  "  off  "  ;  a  double-polo 
magnet  switch  for  handling  the  main  current,  this  switch  being 
sj)ecially  designed  to  break  the  highly  inductive  arc  ;  and  a  resistor 
for  limiting  the  reverse  current  in  releasing  the  load. 
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FOREIGN  TRADE 
AND  FOREIGN  INVESTMENT. 

Tlie  Council  of  tlie  Institution  of  Civil  Engineers  have 
recently  adopted  the  policy  of  giving  lectures  on  certain 
subjects  which  would  otherwise  be  outside  the  scope  of  the 
Institution.  The  subjects  selected  are  miportant  at  the 
jjresent  time,  when  all  of  us  should  pay  attention  to  matters 
concerning  the  welfare  of  the  coimtry  apart  from  our  indi- 
vidual professions,  and  we  are  glad  to  see  that  the  Institu- 
tion ii  adopting  this  policy.  The  first  lecture  of  this  kind 
was  delivered  by  Mr.  H.\rold  Cox,  anij  dealt  with  the 
relations  between  Capital  and  Labour.  Last  Tuesday  the 
second  lecture  was  delivered  by  Mr.  Edgar  Crammond, 
his  subject  being  "  Foreign  Trade  and  its  Relation  to  the 
Investment  of  Capital  Abroad." 

Those  who  attended  Mr.  Crammond's  lecture  must  have 
been  struck  by  the  stupendous  figures  which  he  put  before 
them.  It  was  shown  that  at  the  end  of  1913  our  colonial 
and  foreign  investments  amounted  to  £3,554,000,000, 
exclusive  of  capital  privatelv  invested,  which  probably 
amounted  to  another  £^350,000,000,  making  an  aggregate 
of  £:5.!  04,000,000.  The  £3,554,000,000  was  made  up  of 
£1.770,000,000  in  British  dominions  and  £1,784,000,000  in 
the  rest  of  the  world.  These  investments  were  spread  over 
various  parts  of  i  he  world,  and  we  may  certainly  congratu- 
late ourselves  that  the  main  part  of  them  was  invested  in 
countries  remote  from  Europe.  The  amount  invest€d  from 
]H!)7  to  Htl3  inclusive  was  £1,659,000,000,  the  annual 
amount  varying  from  £38,000,000  in  1897  to  £185,000,000 
in  1912.  To  tho.se  who  are  not  engaged  in  finance  it  may 
be  difficult  to  arrive  at  the  exact  method  of  investment. 
Mr.  Cram.moxu  states  that  the  true  source  of  fhe.se  invest- 
ments is  the  income  from  investments  abroad,  the  earnings 
of  our  shipping  industry  and  our  great  banking  and  mer- 
cantile houses  engaged  in  international  finance -not  the 
trfuiHiriissioii  oi  gold.  What<iver  the  .source  may  be,  the 
figures  show  in  a  striking  way  the  enonnous  wealth  of  the 
country,  and  explain  the  financial  stability  of  the  Empire. 
'I'he  fact  that  liiitish  capital  inve.sted  abroad  was  over 
£4,0<K),(K)0,000  hcfoie  tlie  war,  whereas  corresponding 
Cerman  in\estm<ntH  weie  £1,000,(X)0,000,  sho\\ed  the 
difTeieme  hetween  the  two  countries  in  this  rtspect. 

One  of  the  points  particularly  emjihasised  in  the  lecture 
wa.s  the  extreme  iinporlance  of  our  shipping  industiy. 
Mr.  Ckam.mknij  expressed  the  hope  that  cviMy  influ('n((^ 
would  be  \W(\  to  ensure  that  the  men  who  built  up  oui 
mercantile  marine  to  the  enornunis  proportions  it  attained 
before,  the  war  would  be  given  cveiy  facility  to  restore  the 
luuriiic  fleet  to  it«  former  pre-eminence.  This  point  of 
view  Ih  evidently  thoroughly  appreciated  by  (lerinany  at 
the  prettcut  tiine.  |fc  remains  to  be  seen  whether  the 
Ooverrunent  will  adoj)t  a  policy  helpful  to  the  shipping 
industry,  or  whether  there  will  be  some  absurd  attempt 
to  minimiHe  the  prolits  and  increose  the  ditficultics  of 
[irivBte  enterprise. 

Mr,  CiiAMMONn  expreH.sed  the  \\<7v/  that^HciiMTtific  ilirec- 
tion  wan  nece.H.sury  in  regard  to  the  inve.slment  of  capital 
ubroad.  It  was  desirable  that  such  investments  .•<liotil(l 
l)v  made  from  the  poiut  of  view  of  the  Em|(ire.  ImiI    imiI 


from  that  point  of  view  solely.  At  the  present  time  if  our 
foreign  investments  had  all  been  in  the  Empire  our  position 
in  relation  to  neutral  powers  would  not  be  so  strong  as  it 
is,  with  wh  ch  opinions  we  agree.  Possibly  the  estab- 
lishment of  a  British  trade  bank,  as  recommended  b}- 
Lord  Farringdon,  would  be  a  step  in  this  direction,  but 
so  far  nothing  has  been  done,  and  the  fact  that  it  is  now 
some  months  since  the  recommendation  was  made  does 
not  augur  well  for  this  important  suggestion.  As  Mr. 
Crammond  states,  investments  abroad  should  be  directed 
to  the  economic  development  of  the  Empire,  to  increasing 
our  exports  and  manufactures  and  to  increasing  our  sup- 
plies of  foodstuffs  and  raw  materials. 

The  question  is  often  asked  :  Is  it  desirable  to  invest 
capital  abroad  ?  As  often  as  not,  the  reply  is  in  the  nega- 
tive, the  suggestion  being  that  investment  of  capital 
abroad  is  equivalent  more  or  less  to  starving  our  home 
industries.  Obviously  if  our  home  manufacturers  do  not 
obtain  a  fair  share  of  capital,  the  state  of  affairs  is  unsatis- 
factory. It  means  that  expansion  in  this  country  is  not 
what  it  should  be.  On  the  other  hand,  it  is  practically 
impossible  to  have  artificial  direction  of  capital.  It  cannot 
be  forced,  and  inevitablj^  flows  to  those  countries  where 
the  best  return  can  be  obtained  for  a  given  risk.  If  the 
manufacturers  of  this  country  are  unable  to  obtain  suffi- 
cient capital  it  shows  that  the  return  they  offer  is  not 
sufficiently  good,  and  behind  this  lies  the  suggestion  that 
their  working  is  not  efficient.  Of  course,  for  this  state- 
ment to  be  true  our  manufacturers  must  work  under  con- 
ditions equivalent  to  those  of  their  competitors  abroad, 
taking  everything  into  consideration,  but  the  fact  remains 
that  no  tariff,  however  large,  can  permanently  take  the 
place  of  efficiency. 

In  the  discussion  that  followed  the  reading  of  Mr. 
Crammond's  Paper  various  views  were  discussed,  and  these 
our  readers  will  find  recorded  in  another  colunrn.  In 
conclusion,  however,  we  feel  we  must  refer  to  what  \ve 
consider  the  fallacious  views  put  forward  by  Mr.  Harold 
Cox.  Mr.  Cox  stated  that  the  desirability  of  a  country 
being  self-supporting  had  .been  shown  to  be  fallacious  by 
the  present  state  of  Germany.  In  Germany  they  had 
attempted  to  be  self-supporting  as  regards  food,  but  they 
were  now  in  a  worse  condition  than  we  in  this  country, 
notwithstanding  the  fact  that  wc  had  never  sought  to  be 
self-supporting  in  this  respect.  This  argument  is  surely  a 
fallacy  in  itself.  If  Germany  were  less  self-supporting 
than  she  is,  the  lack  of  food  would  certainly  be  felt  to  be 
greater  than  it  is.  On  the  other  hand,  if  we  in  this  country 
were  more  self-supporting  as  regards  food,  the  immediate 
future  in  this  respect  would  not  bo  so  sei'ious  for  us  as  is 
being  constantly  pointed  out  by  the  Food  Controller.  The 
fact  is  that  the  conditions  of  the  two  countries  aie  due  solely 
to  th(!  power  of  the  British  l*~'eet.  We  may  congratulate 
ours(^lves  upon  the  position  we  have  been  able  to  attain 
on  this  account.  That,  however,  is  no  reason  why  wc 
should  not  be  self-s\i])porting  in  commodities  that  are 
es.sontial.  It  is  sufficient  to  state  that  it  Germany  iiadlecn 
as  little  s(!lf-su])i)orliiig  in  the  matter  of  mat-orials  for 
explosives  as  we  were  ourselves,  the  war  would  have  been 
over  long  ago.  The  scientific  development  of  the  Haber 
and  similar  processes  has  enabknl  Germany  to  do  without 
ini|)ort4td  nitrates,  and  so  has  saved  the  situation  so  far  as 
(icrmaiiv  is  concerned.  W('  cannot,  however,  argue  on 
that  account  that  we  should  take  no  similar  precautions. 
Do  not  let  us  attem|)t  to  be  (entirely  self-sui)poiting.  but 
let  \]H  be  reasonablv  s"  in  the  (  onnnodities  that  are  essential 
Ini   niilional  safel\'. 


THE  ELECTRICIAN,  MARCH  16,  1917. 


719 


THE  APPUCATION  OF  RADIO-TELEGRAPHIC  METHODS 
OF  RECEIVING  FOR  CABLE  TELEGRAPHY. 

BY  LOUIS  W.  AUSTIN  AND  LOUIS  COHEN. 

The  problems  arising  in  the  development  of  suitable  instru- 
ments for  the  reception  of  signals  in  cable  telegraphy  and 
radiotelegraphy  are  very  closely  related.  In  either  case  the, 
currents  available  at  the  receiving  end  are  of  very  small 
magnitude,  and  in  both  cases  sensitiveness  and  reliability  of 
operation  of  the  receiver  are  essential. 

In  the  case  of  cable  telegraphy  direct  currents  or  alter- 
nating currents  of  very  low  frequency,  as  in  the  Squier  system, 
are  used,  while  in  radiotelegraphy  currents  of  high  frequencies 
are  employed.  It  does  not  follow,  however,  that  because 
currents  of  difierent  character  are  employed  in  the  two  systems 
of  telegraphy  that  the  same  types  of  receiving  instruments 
mav  not  be  used. 
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of  the  writers  *  a  good  many  years  ago  for  rendering  direct 
current  audible  in  telephones,  and  later  for  receiving  radio 
signals.  In  the  use  of  the  Ticker  we  also  found  that  less  than 
I  microampere  will  suffice  to  give  a  good  readable  signal.  . 

In  either  of  the  above  methods  audible  reception  is  not 
essential.  .Good  results  may  be  also  obtained  by  using  record- 
ing devices  in  place  of  the  telephones,  the  recording  device 
being  preferably  connected  through  a  transformer  to  the 
detecting  instrument.  Further  increase  in  sensitiveness  may 
be  obtained  by  using  an  Audion  amplifier  with  either  of  the 
detectors  mentioned  above. 

It  is  obvious,  of  course,  that  higher  sensitiveness  of  receiver 
is  desirable  in  any  system  of  telegraphy,  but  it  is  particularly 
valuable  in  connection  with  the  Squier  system.  In  the  latter 
system  the  speed  of  signalling  is  directly  proportional  to  the 
frequency  of  the  current  employed,  but  for  the  same  trans- 
mitting voltage  the  current  at  the  receiving  end  decreases  very 
rapidly  as  the  frequency  is  increased.  In  Fig.  1  a  curve  is 
given,  showing  the  decrease  in  received  current  for  a  Trans- 
atlantic cable  for  increasing  frequency.  For  a  frequency  of 
20  the  current  at  the  receiving  end  is  about  0-3  microampere 
for  100  volts  at  the  transmitting  end,  and,  therefore,  it  is  only 
with  highly  sensitive  detectors  that  any  such  frequency  could 
be  employed  for  cable  work. 

The  combination  of  the  use  of  alternating  currents  and 
highly-sensitive  detectors  offers  the  additional  great  advantage 
that  the  solution  to  the  problem  of  multiplexing  can  be  realised. 
It  must  be  remembered  that  in  direct-current  cabling  all  im- 
provements in  regard  to  increase  in  sensitiveness  and  speed  are 
controlled  by  the  accuracy  with  which  the  duplex  bridge  may 
be  balanced.  The  opening  and  closing  of  the  circuit  in  sig- 
nalling  introduces   transient    effects    which    are   difficult    to 
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Frequency. 
Kic,  1. Showing  dependence  of  KECErrED  Current  ok  Frequency. 

It  is  well  known  that  the  receiving  instruments  in  radio- 
telegraphy, particularly  the  Audion  and  Ticker  types,  are  of  a 
far  higher  order  of  sensitiveness  than  those  used  in  cabling, 
and  it  occurred  to  the  writers  that  the  same  detectors  may  be 
also  employed  to  great  advantage  in  cable  work.  Experi- 
ments carried  on  in  our  laboratory  demonstrated  that  the 
Audion  or  Ticker  will  make  a  suitable  and  by  far  more  efficient 
receiver  than  those  employed  now  in  cable  telegraphy.  With 
these  receivers  we  can  make  use  of  either  of  audible  reception 
or  recording.  We  have  found  that  the  Audion  operates  as  an 
o.scillator  for  any  frequency  even  below  the  range  of  audi- 
hilitv.  and  by  associating  with  it  an  oscillating  circuit  of  .suit- 
able' electrical  constants,  it  can  be  made  to  oscillate  with  an 
audible  frequency,  the  note  of  which  is  heard  in  telephones 
connected  to  it  in  the  usual  way.  The  received  signal  modifies 
tlie  oscillatory  current,  and  the  variation  thus  produced  is 
heard  in  tlie  telephones.  Or  the  Audion  may  be  adjusted  for 
the  critical  point  just  short  of  o.scillations,  and  the  effect  of  the 
received  signal  is  to  start  momentary  oscillations  in  the  Audion. 
In  such  an  arrangement  a  current  of  1  microampere  is  more 
than  ample  to  give  a  readable  signal,  and  even  less  than  I 
microampere  will  suffice. 

In  ca.se  of  the  Ticker  method  the  operation  is  somewhat 
different,  the  function  of  the  Ticker  is  merely  to  interrupt  the 
iiicoiiiing  current,  rendering  it  audible,  and  thus  make  it  pos- 
sible to  use  telephones  for  the  reception  of  signals.  We  have 
emiiloyed  the  .slij.ping  Contact  Ticker  wliich  was  u.sed  by  one 


Fig.  2. — Arh.ingement  of  Circuits. 

balance  accuratelv.  This  was  recognised  by  Col.  Squier,  and 
he  brought  it  out  very  clearly  in  his  Paper  in  the  following 
statement  t  :  "I"  the  last  anah'sis  it  was  always  the  opening 
and  closing  of  the  transmitter  circuit  which  produced  the  final 
kick  or  "  jar  '  in  the  balance.  This  is  not  surprising  when  we 
remember  that,  from  an  electrical  standpoint,  few  things  can 
be  done  to  a  circuit  more  severe  than  suddenly  to  introduce 
an  infinite  resistance  into  it.  .  .  .  It  was  only  after  many 
variations  of  the  simple  alternating  current  had  been  tried  m 
the  course  of  experiments  to  perfect  the  duplex  balance  of  the 
bridge  that  the  fundamental  principle  of  never  breaking  the 
transmitter  circuit  became  impressed."  The  use  of  an  un- 
broken alternating  current  eliminates  many  of  the  difficulties 
in  l)alancing  whioh  were  considered  heretofore  as  inherent  in 
duplex  cabling,  and  also  simplifies  the  problem  of  multiplexing. 
In  conjunction  with  Col.  G.  0.  Squier  the  writers  developed  a 
method  in  which  an  extra  simplex  system  is  superimposed  on 
a  Squier  du])lex  cable.  The  arrangement  of  circuits  used  is 
shown  in  Fig.  t.  As  is  seen,  we  have  at  the  two  ends  of  the 
cable  station's  A  and  B  equipped  for  duplexing,  and  in  addition 
we  have  stations  D  and  C.  where  one  acts  solely  as  the  trans- 
mitter and  the  other  as  the  receiver,  constituting  the  super- 

*  L  W.  Austin,  "  Physical  Review,"  Vol.  XI., p.  117, 1000 ;  "  Physical 
Review,"  Vol.  XXiV.,  p.  509,  1907;  "Journal"  Wash.  Acad.,  Vol.  I., 
p.  8.  1911.  „  ,  ,      ^  ,  , 

+  d.  ().  Squier.  "On  an  Unbroken  Altematinc  Current  for  I  al)li> 
T<'le).'raphy,"  "  Proc."  Phys.  See.  of  London,  Vol.  XXVIT  .  p.  Ml. 
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imposed  simplex  system.  In  the  simplex  system,  which  we 
designate  by  D  C,  audible  reception  is  used.  The  frequency 
of  the  current  may  be  either  within  the  range  of  audition  or 
below  audition,  and  rendered  audible  at  the  receiving  end  by  a 
Ticker  or  an  Audion,  the  frequency  of  the  current  being  com- 
paratively high,  say,  1-5  or  more.  The  curi'ent  used  in  the 
-duplex  system  is  of  low  frequency.  The  two  receiving  circuits 
at  B  and  C  are  tuned  for  the  corresponding  frequencies  of  the 
signals  which  are  to  be  received  at  the  respective  stations,  and 
since  the  frequencies  used  in  the  two  cases  are  considerably 
<lifierent,  the  tuning  of  the  circuits  will  insure  responsiveness  of 
each  receiver  only  to  the  current  of  the  signal,  which  is  to  be 
received  at  each  station. 

Tut  eliminate  the  effect  of  transmitter  B  in  receiver  C,  the 
receiving  circuit  is  coupled  to  the  bridge  arm  of  the  artificial 
cable  as  well  as  to  cable,  and  the  secondaries  so  connected  as 
to  induce  equal  and  opposite  E.M.F.s  in  the  receiving  circuit, 
thus  neutralising  the  effect  of  transmitter  B  on  receiver  C.  A 
little  different  arrangement  is  employed  to  eliminate  effect  of 
tran.smitter  D  on  receiver  of  station  A.  In  addition  to  double 
transformers,  which  neutralise  each  other's  effects,  a  loop  cir- 
cuit tuned  to  the  frequency  of  transmitter  D  is  also  intro- 
duced in  receiving  circuit  of  station  A,  thus  rendering  it 
opaque  to  currents  of  frequency  produced  by  station  A.  In 
this  wav  it  becomes  perfectly  feasible  to  superimpose  an  extra 
simplex  circuit  on  a  duplex  cable.  By  suitable  modifications 
of  transformers  and  tuned  circuits,  and  also  making  use  of 
different  frequencies,  it  is  possible  to  develop  a  system  in  wliich 
a  number  of  simplex  systems  are  superimposed  on  a  duplex 
cable. 

We  have  only  given  a  general  sketch  of  the  work  being 
•carried  on  in  making  use  of  these  new  types  of  detectors  and 
multiple.xing  for  cable  telegraphy.  Various  arrangements  alid 
modifications  are  being  developed,  but  cannot  be  discussed  at 
present  in  detail.  It  was  thought,  however,  that  it  would  be 
of  intere.st  to  engineers  to  bring  to  their  attention  this  new 
/levelopment  work  in  cable  telegraphy,  and  we  hope  at  another 
time  to  discuss  the  subject  more  fuUy. 

Ill  all  this  work  we  had  the  valuable  co-operation  of  Col. 
•O.  O.  8quier. 


CORRESPONDENCE. 


value.  On  the  contrary,  in  our  case  it  becomes  a  piece  of  gold 
of  22  carats  only.  When  stamped  it  is  hall  marked  by  the 
British  nation  as  to  its  weight  and  fineness.  When  it  is  shipped 
abroad  its  value  as  a  coin  has  gone,  for  it  is  weighed  and  priced 
as  metal. 

liondon,  March  6.  G.  0.  Parsons. 


THE   ENGINEERS'  CLUB,  MANCHESTER. 

TO    THE    EDITORS    OF   THE    ELECTRICIAN. 

From  your  report  of  Mr.  Hill's  recent  lecture  before  the 
Engineers'  Club,  Manchester,  it  appears  he  gave  a  quite 
erroneous  impression  of  the  initiation  of  that  Institution. 
Tliis  is  to  be  regretted,  since  the  means  so  successfully  adopted 
would  most  likely  yield  as  good  results  in  the  other  centres 
mentioned  as  contemplating  the  founding  of  similar  clubs,  and 
therefore  deserves  publicity. 

The  starting  of  an  Engineers'  Club  was  a  favourite  theme 
of  conversation  for  engineers  in  Manchester  for  many  years, 
and  one  or  two  abortive  attempts  to  float  one  were  made. 

The  successful  scheme  was  initiated  by  the  local  committee 
of  the  Institution  of  Electrical  Engineers,  who  instructed  their 
Honorary  Secretary  to  communicate  with  the  committees  of 
the  other  technical  societies  in  the  district  and  ask  them  each 
to  appoint  four  of  their  members  to  meet  and  discuss  the 
question  with  a  similar  number  of  their  members.  This  was 
done  and  the  gentlemen  so  nominated  formed  what  was  known 
as  the  "  Preliminary  Committee,"  who  not  only  carried  out 
the  work  involved  in  bringing  the  Club  into  existence  but 
(with  the  aid  of  one  or  two  other  gentlemen)  also  advanced  the 
necessary  money  for  the  purpose. 

Mr.  Green,  the  Assistant  Secretary  to  the  Local  Section  of 
the  I.E.E.,  acted  as  Secretary  to  this  "  Preluninary  Com- 
mittee." 

Manchester,  March  6.  Original  Member. 


A   DECIMAL   MONEY   SYSTEM. 

TO   THK    EDITORS    OF   THE    ELECTRICIAN. 

Jn  your  issue  of  the  2nd  inst.,  a  correspondent  states  that 
for  .Hcveral  years  he  lias  kept  his  accounts  on  a  decimal  basis, 
taking  the  florin  as  the  unit.  Because  of  that  fact  he  ridicules 
the  picture  of  a  grocer  trying  to  cxjilain  to  customers  that 
.'Ja.  (id.  iH  I  florin  75.  Tiius  is  the  issue  coiifu.sed  for  which  we 
are  fighting.  We  are  not  concerned  witli  thi;  difficulties  i>f 
e.t|)<Tt  accountants,  possessing  the  advantages  of  education, 
pens,  ink  and  paper.  But  we  have  to  reckon  with  coins  in 
llie  lian'ls  of  the  musses  and  the  capacity  of  those  masses  for 
wieritul  uritiinietic.  Those  uri-  the  people  who  are  going  to 
spi'll  Miicci-.SH  or  failure  for  tju;  decimal  iiiovenicnt. 

Till-  reason  for  the  eas<!  with  which  lirilish  and  French  coins 
Cttii  be  used  indis<.'riminal<'ly  in  the  Channel  Islands  is  obvious. 
The  coins  are  made  arbitrarily  interchangeable  on  tlic  basis 
thut  two  sous  e(|ual  one  [lenny  and  one  franc  tun  pence.  To 
Save,  the  Mitiiatirtn  thi-re.  is  u  preniiuni  of  two  sous  jiayabh^  on 
rvrry  :-l  illing,  il  the  change  is  given  in  French  money  on  tjii' 
li.i-'M  ij.iiiifd. 

If  »)'  iiiust  hiivc  new  measures  of  value  siicli  as  tin'  llniiii 
would  luipoHo,  then  let  us  be  sensible  ond  go  tlie  whole  hog,  iiy 
entcrinK  the  I.iatin  .Monetary  I'nion.  Our  new  silver  and  gold 
•  I. Ml  uoiilil  then  \>r  interchiingi'iiblc  with  Krance,  Hi'liriiini, 
li.il  ,  ■'.Mi/erliwid,  Ac.  DiiriMt;  till' traiiKition  peiioil,  for  home 
If.  .■•■  lould  work  on  the  •<y:^t"•nl  tluit  now  iip|)lii'H  in  the 
''liiiiin'-l  iHlnnds,  but  (or  the  sake  of  jirogreMS  get  rid  of  the 
hipid  fallni'V  that  there  is  anytliiiig  sacri-d  about  thi'  PiritJMh 
s'lVf.reign.  The  world's  basiH  of  value  is  gold,  (iolil  of  21 
carats.     Turning  gold  inl<i  sovereigns  does  not   increa.'<e  its 


FOREIGN  TRADE  IN  RELATION  TO  THE  INVEST- 
MENT OF   CAPITAL  ABROAD. 


Mr.  Edgar  C'rammond,  in  the  course  of  his  lecture  on  this  subject 
at  the  In.stitiitioii  of  ('ivil  l-^nginoers  on  Monday,  said  the  early  com- 
mand we  <ilitainc<l  of  the  carrying  trade,  and  the  cnormoii.?  profits 
tlierefrom.  cnablctl  us  to  accumnlato  a  fund  of  loanable  ca])ital  and 
make  use  of  the  most  prolitablc  ticld  for  its  e)nployment.     From 
.about   1830  or   18-40  our  foreign  and  colonial  investments  rajjidly 
increased.     The  Commissioners  of  Inland  Rev<'niic  earmarked  as  the 
income  of  this  country  in  the  year  ended  April.  1914,  from  coloniil 
and  foreign  investments  £118,113,70.'!.     'J'his  did  not  include  con- 
cerns {other  than  railways)  having  thi'ir  .scat  of  direction  in  this 
country,  concerns  worked  jointly  abroad  and  in  this  I'onnlry,  mort- 
gages of  property,  &c.,  abroad  belonging  to  concerns  in  this  country, 
or  profits  on  business  done  abroad  l)y  firms  in  this  country,  which 
were  estimated   to  amount   to  at   least    i:!).'>.0(M1,000.      At  the  end 
of     lOl.'J     our     colonial     and     foreign     investments  amounted     to 
i;;j,.')54,000,000,  exclusive  of  <!apital  privately  invested,  which  pro- 
bably amounted  to  another  C.'J.'^.O.OOO.OOO,  Jnaking  an  aggregate  of 
1:1,964.000,000.     'J'Ik'  a.r..^  1.000,000  was  made  up  of  1:1,770,000,000 
in'   British  domininns  and   tl  .78 1.(1(1(1,0(10  in  the  rest  of  the  xMirld. 
including   upwards  of  tdOd.dOd.tMMt   in    the   U.S.A.     (ireat    liritain 
had   no  reason   to  regret   having  invested    lnr  savings  in  countries 
ill  the  main  remote  fnmi  Kuropi'.      I'Volii   ISilO  to  1011  the  value  of 
our  investUK'Hts  abroad  )ncrea,se<l  by  CI.  KiL'.OOO.OOO,  and  the  income 
from   abroad    identitieil    liy   the  Commi.ssioners   of   Inland    Heveniie 
«as    t>l.!(ll.O(K)    aiul    1 11 8. 1 1. "1.000    for    those    years    respectively. 
.Assuming  similar  increase  in  the  income  not  earmarUed.  Ilx'  total 
in.rcase  in  ineome  between  1890  and   I9i:t  was  1120,000.000,  which, 
capilalisi'd  on  (he  basis  iif  !'i  per  cent.,  was  eipiivalent   to  a  c.ipilal 
sum   of  i;2,.''>:;tl.(M)0.(MH».      U    was  a   fairly  accurate  estimate   to  say 
the  amount   nf    Uridsh  enpilal   invested   abroad  from   I8!t7   In    191.'! 
incluHive    Hiis    tl.tMlt.OOO.tHM).    the    annual    amount    varying    fnau 
t:m,(HI(l.(Ml0  in    1897  to  il8.-),()(l(l,()0(l  in    1912.     The  official  returns 
d  <l  ii'il  MU|iport  till'  csnnclimiini  thai   lliese  investmentH  abroad  were 
made  bv  menimof  the  ex  purl  (if  g<i'd  .ind  silver.      Imports  of  treasure 
fmm    lil02   to    1911    exceeded   esports    by   i;29.918,000.      During   (he 
Hiimi'  yearH  the  iiiiinunt  of  capital  iiivislcil  abroiid  was  £1,1 04  .(KM  1.(1(10. 
while  iluportH  of  commodilieH  excee<led  exports  by  £l,r)42.:{2lt.OOO. 
The  true  Hource  of  these  invest nientd  wh«  the  income  from  interest 
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on  investments  abroad,  the  earnings  of  our  sliipping  industry,  and 
our  great  banking  and  mercantile  houses  engaged  in  international 
finance.  The  Board  of  Trade  returns  did  not  reveal  these  "  in- 
visible "  exports  and  imports.  The  earnings  of  oiu-  shipping  industry 
in  1913  were  estimated  at  £162,000,000,  of  which  £100,000,000  must 
have  reached  the  United  Kingdom.  Our  enormous  share  of  the 
carrying  trade  was  intimately  bound  up  with  the  position  London 
enjoyed  as  tlie  monetary  centre  of  the  world.  There  were  46  great 
Anglo-colonial  and  Anglo-foreign  banks  engaged  in  financing  the 
trade  of  the  Empire  and  of  the  world.  Their  aggregate  capital  and 
reserves  amounted  in  1916  to  £107,000,000,  the  property  of  British 
subjects,  and  there  were  other  houses  employing  many  millions  of 
capital  in  financing  international  trade.  These  activities  would 
not  be  possible  without  the  facilities  afforded  by  British  shipping. 
The  Right  Hon.  F.  H.  Jackson  said  our  carrying  trade  was  one  of  the 
forces  which  created  the  demand  for  the  draft  on  London  in  every 
country  of  the  world.  Underwriting  also  brought  a  great  income 
to  this  country.  The  revenue  of  our  marine  insurance  companies 
and  Lloyd's  from  underwriting  ships  and  cargoes  was  over  £20,000,000 
a  year.  Shipping  and  allied  trades  employed  830,000  persons,  and 
the  capital  emploved  in  those  trades  was  £990,000,000.  Our  trade 
balance  for  1912  showed  credits  £1,004.143,000  and  debits 
£1,026,208,000,  but  this  did  not  take  into  account  the  value  of  fish 
landed  at  British  poits  (£13,234,000),  imports  and  exports  of  precious 
stones  (net  imports  about  £4,000,000),  nor  pensions  paid  in  England 
by  the  Indian  Government  (over  £2,000,000).  The  Board  of  Trade 
returns  for  the  past  30  years,  with  the  data  available  as  to  the 
investment  of  capital  abroad,  established  clearly  the  dependence  of 
our  exports  upon  the  amoimt  of  capital  lent  to  foreign  and  colonial 
debtors.  The  contraction  of  credit  due  to  crises  in  the  colonies  and 
foreign  countries  caused  a  decrease  in  our  exports  from  £263,000,000 
in  1890  to  £216,000,000  in  1894.  From  1904,  when  the  South 
African  war  ended,  capital  was  poured  out  by  this  country  at  an 
unprecedented  rate.  Statistics  for  1900  to  1913  showed  that  in 
years  when  we  invested  capital  abroad  on  a  large  scale  the  excess 
of  imports  over  exports  was  comparatively  small,  while  the  excess 
was  appreciably  greater  when  smaller  amounts  of  capital  were 
invested  abroad.  In  1900  the  amount  of  capital  so  invested  was 
£45,000,000  ;  excess  of  imports  over  exports,  £168,790,000.  In 
1912  the  amount  invested  was  £185,000,000,  and  the  excess  of 
imports  over  exports  £145,678,000. 

Of  course  other  factors,  such  as  increase  of  population  and  increase 
ol  index  prices  also  affected  the  position.  As  regarded  the  influence 
of  investment  of  capital  abroad  upon  the  growth  of  our  national 
wealth,  Sir  Robert  Giffen,  in  1885,  estimated  our  national  wealth 
at  £10,000,000,000,  including  £1,300,000,000  invested  abroad,  and 
he  (Mr.  Crammond)  estimated  on  similar  lines  that  the  respective 
figures  at  the  end  of  1911  were  £16,000,000,000  and  £3,800,000,000, 
which  showed  that  out  of  a  total  growth  of  wealth  of  £6,000,000.000 
no  less  than  £1,500,000,000  was  due  to  i:icreased  value  of  invest- 
ments abro;id.  As  the  proportion  of  our  wealth  abroad  increased 
the  peoples  of  these  islands  would  become  more  and  more  dependent 
upon  these  investments  for  the  maintenance  of  their  well-being. 
The  investment  of  capital  abroad  had  provided  a  magnificent  field 
for  the  em]iloyment  of  the  sons  of  our  middle  class  as  engineers, 
managers,  <Src.,  and  it  also  exerted  a  stimulating  influence  upon  our 
shipping  and  shipbuilding  industries. 

Investments  abroad  should  be  directed  to  the  economic  develop- 
ment of  the  Empire,  to  increasing  our  exports  of  manufactures,  and 
to  increasing  our  supplies  of  foodstuffs  and  raw  materials.  These 
conditions  had  not  been  strictly  observed.  Before  the  war  emigra- 
tion from  this  country  was  proceeding  at  the  rate  of  300,000  per 
annum,  and  it  was  to  be  feared  that  after  the  war  it  would  be  greater. 
Tlie  countries  to  which  we  were  exporting  capital  were,  as  a  whole, 
in(  reasing  their  manufacturing  production  more  rapidly  than  their 
agricultural  production.  New  conditions  created  by  the  war  had 
made  our  adojrtion  of  a  new  economic  policy  essential.  We  had 
opened  our  money  markets  to  th(^  whole  world,  thrown  down 
all  barriers  to  free  trade,  and  become  dependent  uiwn  foreign  sup- 
plies of  foodstulTs  and  raw  materials  (o  the  extent  of  three-fifths 
of  our  requirements,  and  we  bceami'  dependent  upon  (Jermany  for 
commodities  vital  to  our  greatest  industries.  The  total  amount  of 
our  foreign  investments  was  approximately  the  same  as  before  the 
war,  though  there  had  been  a  heavy  depreciation  in  some  of  them. 
Ho  hoped  his  hearers  would  use  their  powerful  influence  to  ensure 
that  the  men  who  built  up  the  mercantile  niarint^  to  the  enormous 
pro])ortions  it  attained  before  the  war  would  be  given  every  facility 
to  restore  the  merchant  fleet  to  its  former  pre-eminence.  It  appeared 
<o  111-  an  indispensable  feature  of  our  post-war  policy  to  divert  to  the 
t  rii((i|  Kingdom  as  much  as  po.ssible  of  the  raw  material  formerly 
expiirled  (o  (Jerniany  and  .Austria- Hungary,  but  we  could  not  rely 
^solely  U|iou  the  overseas  dominions  for  all  our  raw  material,  at  least 


for  many  years  to  come.  The  JIaster  of  Balliol  recently  referred  to 
our  being  "  at  the  verj'  edge  between  two  periods,  one  of  blind 
growth  and  the  other  to  which  we  should  apply  systematic  study, 
scientific  method,  statistical  tests,  and  even  experiment  and  verifica- 
tion by  results,  when  progress  would  begin  to  march."  Scientific 
direction  was  necessary  in  regard  to  investment  of  capital  abroad. 
There  were  few  purely  British  issuing  houses  in  the  City  of  London. 
It  was  of  urgent  importance  that  the  British  Trade  Bank,  recom- 
mended by  Lord  Faringdon's  Committee,  should  be  established 
quickly.  The  world-wide  character  of  our  trade  relations  before  the 
war  had  been  of  enormous  advantage  durmg  the  past  two  and  a  half 
years,  and  he  thought  if  our  foreign  investments  had  all  been  in  the 
Empire  our  position  in  relation  to  neutral  Powers  would  not  be  so 
strong  as  it  was  at  jiresent.  He  advocated  a  moderate  import  tariff, 
and  the  atloption  of  an  Imperial  economic  policy,  with  due  regard 
to  our  obligations  to  our  Allies  and  safeguards  against  German  com- 
petition. He  believed  a  Channel  Tunnel  would  be  very  damaging 
to  British  shipping,  and  that  Continental  ports  would  benefit  at  the 
expense  of  British  ports.  He  thought  we  should  still  have  large 
amounts  available  for  investment  abroad,  and  that  there  would  be  a 
tremendous  demand  for  them  in  all  parts  of  the  world  after  the  war  ; 
but  the  capital  should  not  be  allowed  to  be  used  to  develop  foreign 
manufactures  at  the  expense  of  British  manufactures.  For  this 
reason  it  was  desirable  that  the  British  Trade  Bank  should  be  placed 
upon  a  working  basis  at  the  earliest  possible  moment. 

DISCUSSION. 

Dr.  DuG.iLD  Clerk  said  it  was  difficult  to  follow  Mr.  Crammond's 
figures  without  a  table  of  thera,  but  he  had  studied  the  subject  to  some 
extent  and  had  com?  substantially  to  the  same  conclusion — that  our  ex- 
ports of  capital  had  been  perhaps  the  most  beneficial  circumstance  in 
our  favour  at  the  beginning  of  the  war.  at  which  time  British  capital 
invested  in  foreign  countries  was  over  £4,000,000,000,  while  the  German 
investments  abroad  were  £1.000,000,000.  This  enabled  the  exchange  to 
be  kept  in  a  relatively  favourable  position  and  enabled  us  to  find  money 
and  goods  for  other  countries.  When  one  considered  that  our  popula- 
tion in  Britain  was  46  millions  and  its  food  to  the  extent  of  three-fifths 
came  from  abroad  he  thought  we  had  been  very  successful  in  feeding 
that  population.  Germanv  and  Austria  were  probably  more  self- 
supporting,  but  when  the  war  came  upon  them  they  soon  got  into  diffi- 
culties, which  showed  that  it  was  necessary  even  for  a  coimtry  with  a 
large  area  of  land  to  keep  up  communication  with  outside.  In  an 
address  to  the  Victorian  Chamber  of  Manufacturers  last  year  Mr.  Herbert 
Brooks  said  the  ideal  of  Australian  manufacturers  was  a  self-contained 
Commonwealth  in  a  self-contained  Empire,  but  that  had  not  been  the 
object  of  the  British  Empire,  which  would  not  have  been  fed  at  all  if 
it  had  followed  that  policy.  He  thought  the  future  of  the  country  de- 
pended more  on  the  engineers,  wlio  were  stationed  all  over  the  world, 
than  upon  our  soldiers.  He  did  not  approve  of  limiting  our  efforts  to 
the  Empire.  The  creditable  way  in  which  this  country  had  come  out 
of  a  terrible  ordeal  was  largely  due  to  the  work  of  fuianciers  and  engineers 
abroad,  and  another  element  in  obtaining  our  favourable  position  was  the 
ocean  going  tramp.  Mr.  Crammond  was  right  in  saying  that  before 
everything  we  must  get  hold  of  the  shipping  industrv'.  It  was  not 
possible  to  plan  everythmg  in  advance.  The  Germans  attempted  it  and 
failed.  A  certain  amount  of  co-ordination  was  necessary,  but  if  the  co- 
ordination was  too  great  there  might  be  a  stupid  person  at  the  top  of 
the  co-ordinated  things  who  would  ruin  the  scheme. 

Mr.  H.iBOLD  Cox  said  he  agreed  that  our  extraordinary  progress  had 
resulted  from  the  imco-ordinated  efforts  of  manufacturers.  The  Ger- 
mans were  in  greater  difficulties  than  ourselves  as  regarded  food  because 
they  had  tried  to  make  themselves  self-supporting.  Fiance  was  also 
suffering  more  than  ourselves  from  a  similar  cause.  He  agreed  with 
Dr.  Dugald  Clerk  that  we  were  better  without  too  much  State  control. 
Our  ability  to  bring  increased  wealth  to  this  little  island  was  due  to  our 
having  exported  brain  power,  but  not  the  brain  power  bred  in  (Jovem- 
ment  offices.  He  agreed  that  we  should  not  adopt  a  policy  which  would 
he  detrimental  to  our  allies  and  we  must  not  use  the  force  of  our  arms 
to  deprive  our  enemies  of  a  ehanco  [of  selling  their  goods  where  they 
could  sell  at  a  profit.  He  would  rather  trust  the  blind  growth  of  the 
Empire — or  rather  the  instinct  of  the  people — than  growth  directed  by 
politicians. 

Mr.  W.  H.  Ellis  (Master  Cutler  of  Sheffield)  said  it  was  important  to 
have  substantial  representatives  in  foreign  coimtries  to  keep  us  well 
advised  of  the  requirements  of  thope  coimtries  and  to  keep  thoKC  comitries 
ml  f(nl  with  our  possibilities  as  manufacturei-s  and  engineers.  Much  nf 
th(^  talk  about  limiting  the  powers  of  om- enemies  to  supply  other  countries 
was  premature.  V\'e  might  dictate  tenns  as  regarded  some  portions  of 
the  world,  but  it  would  force  Gennany  to  trade  in  certain  other  covmtries 
to  such  an  extent  as  to  make  our  position  as  com p.it itors  veiy  difficult. 
Even  after  obtaining  reliable  information  regarding  requirements  abroad 
there  was  a  scramble  and  the  order  was  often  secured  by  an  English 
firm  at  a  price  not  worth  having.  We  should  take  our  competitors  into 
our  confidence.  No  shipping  .should  be  allowed  to  cuter  British  ports  on 
terms  more  at^'antageous  than  those  apjilving  to  Hiitish  ships.  Before 
a  new  National  Hank  for  Foreign  Trade  was  established  we  should 
satisfy  ourselves  that  the  present  banks  were  not  sufficient.  They  had  a 
greater  knowledge  of  the  conditions  than  a  new  bank  would  have. 
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The  Hon.  Sir  John  McGall  (Agent-General  for  Tasmania)  said  he  was 
satisfied  that  the  prosperity  of  this  country  had  been  brought  about  by 
the  sale  of  its  assets,  such  as  coal.  He  did  not  think  sufficient  had  been 
said  with  regard  to  industrial  organisation.  During  the  10  years  he  had 
been  here  he  hadnot  seen  sufficient  effort  to  make  this  an  industrial  country 
like  Germany.  Home  industries  should  be  supported.  His  Government 
gare  orders  to  British  manufacturers  at  prices  higher  than  Krupps 
quoted,  but  he  found  Corporations  in  England  were  sending  orders  to 
Germanv.  He  approved  of  a  tariff  on  imports.  It  did  not  stop  trading. 
We  had  traded  with  Germany  and  with  America  where  there  was  a  high 
tariff. 

The  Hon.  F.  W.  Yor>-G  (Agent-GeneraHor  South  Australia)  said  he 
had  somewhat  free  trade  instincts  but  he  had  had  to  adjust  his  ideas. 
He  was  inclined  to  differ  from  Mr.  Harold  Cox  as  to  trusting  the  individual 
instinct  of  traders  without  control.  How  would  we  have  fared  if  Ger- 
manv had  postponed  the  war  15  or  20  years  ?  He  did  not  think  the  idea 
that  food  could  easily  be  got  abroad  absolved  any  country  from  the  duty 
of  providing  its  own  food.  The  question  of  emigration  must  not  be  lost 
sight  of.  For  some  time  after  the  war  the  available  ships  would  be 
carrying  home  the  men  who  had  been  fighting  for  us  and  there  would 
be  more  space  available  in  ships  for  emigrants  to  foreign  countries  than 
for  the  colonies.  Precautions  should  be  taken  against  that.  The  double 
income  tax  would  have  to  be  removed  if  this  were  to  remain  the  great 
monetary  centre  of  the  world. 

Sir  Robert  Hadfield  said  we  had  nothing  to  fear  from  Germany  if 
we  put  our  shoulders  to  the  wheel.  He  invited  the  Agents-General  to 
go  to  Sheffield  where  they  would  see  we  could  beat  anything  the  Germans 
had.  The  Federation  of  British  Ind\istries  which  had  now  350  members 
was  going  to  do  its  best  to  improve  the  consular  service.  The  Germans 
had  pulled  together  more  than  our  manufacturers  in  obtaining  contracts. 
There  was  much  work  for  engineers  to  attend  to  in  connection  with  this 
countn.',  such  as  the  Channel  Tunnel,  improvement  of  canals,  construc- 
tion of  better  motor  roads. 

Mr.  Hamtltok  Wickes  (H.iL  Trade  Commissioner  for  Canada)  ex- 
pressed the  opinion  that  organisation  and  control  was  very  necessan'. 
If  Germany  had  not  declared  war  when  she  did  she  would  have  swallowed 
us  up  in  10  years.  She  was  getting  at  the  sources  of  the  raw  material 
and  securing  them.  He  referred  to  a  case  where  Germans  obtained  a 
contract  in  Canada  at  a  lower  figure  than  those  quoted  by  others,  but 
they  got  all  the  renewal  and  repair  work  and  the  Canadians  were  under 
an  agreement  to  jiay  penalties  if  they  obtained  any  of  it  from  America. 


LEGAL  INTELLIGENCE. 


British  Thomson-Houston  Co.  (Ltd.)  v.   Duram  (Ltd.) 
Thi.H  case  camo  before  the  Court  of  Appeal  (the  Master  of  the  Rolls 
and  Lord«  .Justices  Warrington  and  Scrutton)  last  week,  upon  the  appeal 
of  plaintiffs  from  a  judgment  of  Mr.  Justice  Astbury  in  favour  of  defen- 
dants. 

l'laintif[»  brought  the  action  for  an  injunction  and  ancillary  relief  to 
restrain  defendants  from  infringing  plaintiffs'  patent  No.  21,51.'!  of  1906 
and  also  pat<!nt  No.  17,722  of  1911,  which  was  grantedtoJohnThos.  Hy. 
iJi-mpHttT.  It  was  alleged  that  defendants  had  manufactured  wire  in 
tt<;corclance  with  these  in  virntions  And  sold  three  spools  of  pladurain  made 
according  to  the  nam';  to  the  Central  Electric  Co.  Defendants  pleaded 
that  plaintiffs' pat<;nts  were  invalid,  and  denied  infringement,  and  said 
that  the  jiroccHses  and  manufacture  had  since  the  patent  of  1!K)G  been 
wirried  on  mainly  oul^idi-  the  United  Kingdom — viz.,  by  companies  in 
America,  Germany  and  Holland. 

.Mr.  A. .;.  WalK-f,  K.C.,  Mr.  Colefax,  K.O.,  and  Mr.  J.  H.  Gray  appeared 
in  support  of  the  appeal  ;  and  Mr.  T.  Terrell,  K.C.,  Mr.  Kerly,  K.V.,  and 
Mr.  Courtney  Terrell  for  respondirnts. 

.Mr,  Wai.tkii  said  the  action  was  originally  for  the  infringement  by  de- 
fendnntx  of  two  jiatents,  but  the  app-al  only  relafedtolhe  imlent  of  l!!0(i. 
Mr.  .luiitice  Astliurj'  had  dismissed  the  action  on  the  ground  that  the 
l>lninliflii'  patent  was  bad  for  want  of  subject  matter.  Plaintiffs'  patent 
njaled  to  the  ]ir<-parutlon  in  manufactured  form  of  the  metal  tungsten 
for  the  iiurjiow  of  drawn  wires  for  use  as  filaments  in  electric  lam]  s. 
Plaiiitiflii'  invention  wan  not  conlhied  to  drawn  wires  for  incandeseent 
I'l Tlrin  lamps,  hut  it  was  for  the  pre]>aratlon  in  manufactured  form  of 
till-  m-tal  tuuKHten.     Having  outlined  the  liistory  of  the  di'Velopments  in 

■  '■  ■  '■  '  ' I'  tilainenln,  he  said  th''  whole  problem  was  how  to  get  L'realer 

•  other  words,  how  to  get  nionr  and  nion-  light  per  watt. 
.'  •  hud  Ix'en  suggeHted  for  lamp  making.     Tungsten  was  first 

•  ■•  w IHWI.  but  the  difliculty  with  all  the  metals  s>iggi«t<'d  was  of 

gelling  anything  in  the  tomi  of  a  thread.  .Most  of  them  were  in  the  form 
of  refriujtorv  powd.r  with  whieh  you  could  do  nothing  at  all.     In  18118 

Dr.   \V' 1  I...  I      •   .1  •diit  ft  filnmi'nt  should  !«•  niiide  of  osmium, 

but  .1.      From  iHOfl  to  IIK)4,  although  the  Patent 

••fli"  rig  period  was  full  of  siieeilieations,  nothing 

prft<l,.  .,,.    ,..,,.  ..     ;,|    HKil.    when    llii-re   appeared   the   patent   of 

.fn«t  and  lUnnmnii.  wti-re  finely  divided  tungsten  was  mixed  with 
orgknin  powder  ejirhonl-ed  and  then  th-  carbon  was  removed  by  the 
«<!tion  of  steej  In  the  pr<>«.enei-  of  hvflrogin.  Then  there  was  a  mi-tal 
eftlhij  Inntaliim.  and  Ib'T'  had  liein  n  Iftmp  made  with  that  metal  for 
miuiy  y  ar«.  The  melting  point  of  tnnlnluni  was  not  so  high  as  tungsten. 
Many  inventom  ba<l  bi en  nl  work  on  tungsten,  and  tried  to  so|vi'  the 
prablem  of  drawing  tungsten  wire  by  some  meanH.     It  had  been  suggested 


that  if  tungsten  could  be  drawn  into  the  form  of  wire  it  would  be  of  great 
value,  but  imtil  plaintiffs'  patent  nobody  knew  how  to  do  it.  Plaintiffs' 
patent  solved  the  question  how  mechanically  to  work  timgsten,  and  really 
it  was  a  very  beautiful  idea  when  one  came  to  think  of  it.  He  submitted 
that  Mr.  Justice  Astbury  should  have  given  judgment  for  plaintiffs,  as 
defendants  had  practically  admitted  infringement.  Mr.  Walter,  having 
dealt  exhaustively  with  the  evidence  given  in  the  Court  below  and  the 
alleged  anticipation  upon  which  defendants  relied,  contended  that  nobody 
but  the  present  patentee  had  ever  solved  the  problem  which  he  had  suc- 
cessfully solved,  and  which  had  proved  of  the  greatest  importance  and 
utility  in  the  engineering  and  manutacturingindustries.  Plaintiffs'  patent 
was  worth  hundreds  of  thousands  of  pounds,  andhad  contributed  valuable 
infonnation  as  to  the  metallurgy  of  tungsten. 

Mr.  Colefax,  K.C,  having  followed  on  the  same  side. 
Mr.  Terrell,  K.C,  on  behalf  of  respondents,  said  that  plaintiffs' 
patent  had  been  propounded  before  the  Court  as  being  a  patent  of  con- 
siderable merit,  and  one  which  had  foimded  a  new  industr}'.  The  view 
that  respondents  wished  to  put  before  the  Court  was  that  plaintiffs' 
patent  never  did  anything  at  all,  and  that  the  present  action  was  brought 
for  the  purpose  of  trymg  to  see  whether  the  persons  owning  the  patent 
could  not  reap  the  reward  due  to  other  inventors.  He  had  gone  through 
the  notes  of  the  evidence  and  he  assumed  that  if  the  Court  was  against 
him  on  the  question  of  whether  there  was  subject  matter  on  the  face  of 
plaintiffs'  specification  or  whether  there  was  subject  matter  on  the  face 
of  the  specifications  of  Moissan  and  Siemens,  there  was  nothing  in  the 
evidence  which  would  make  their  lordships  vary  that  opinion.  His 
learned  friends  on  the  other  side  had  been  flo\mdering  for  a  long  time  in 
that  case,  and  at  last  had  crystallised  down  to  one  or  two  things,  one  of 
which  was  that  nobody  had  ever  made  tungsten  in  the  fonn  of  a  rod 
before.  But  the  patentee  claimed  a  vast  amoimt  more  than  that.  The 
patentee  had  put  in  two  claims,  one  of  which  was  "  electrically  heated." 
and  the  other  was  "  general,"  He  did  not  limit  himself  to  a  rod,  but  3 
piece  of  solid  metal  capable  of  being  heatedand  when  heated  hammered. 
Lord  Justice  Warrington  :  What  is  the  meaning  of  the  claim  ? 
Mr.  Walter  :  A  special  form  of  wire  when  it  is  being  treated  elec-  - 
trically. 

Mr.  Terrell  :  It  is  plain  it  is  not  limited  to  the  metal  tungsten  in  the 
form  of  a  rod.  It  is  much  more  general  than  that.  I  say  it  is  a  patent 
for  making  tungsten  in  any  form  and  when  hot  hammering  it  into  any 
shape.  Before  the  date  of  the  patent  it  was  known  that  you  conld  make 
incandescent  filaments  of  tvmgsten.  The  minute  one  was  told  that  those 
high  refractory  metals  were  capable  of  being  consolidated  by  being  made 
intensely  hot  in  the  battered  form  you  had  got  the  w^hole  thing.  Wilson, 
Moissan  and  Welbach  told  them  that. 

Lord  Justice  Warrington  :  And  Just  and  Hanaman  told  you  that. 
Mr.  Terrell  :  Yes. 

Continuing,  the  learned  Coimsel  said  that  plaintiffs'  patent  by  itself 
would  have  never  done  anything  on  the  evidence  of  Mr.  Swinburne.  Mr. 
Swinburne  was  driven  into  the  corner,  and  said  "  the  patentee  told  you 
how  to  do  it."  Dealing  with  Moissan,  Mr.  Terrell  read  the  evidence  of 
Mr„  Ballantyne  to  the  effect  that  Moissan  had  the  reputation  of  being  u 
chemist  of  the  highest  ability,  and  was  known  as  a  great  authority  on 
tungsten.  He  was  a  verv  exi)ericnced  worker  with  the  electric  furnace. 
Counsel  said  it  was  beyond  doubt  that  Moissan  had  in  his  possession  pure 
coherent  malleable  tungsten.  The  secret  of  the  malleability  of  timgsten 
was  that  you  elongated  the  oiystals.  He  submitted  that  on  the  evidence 
plaintiffs"  patent  was  not  the  foundation  of  a  great  industry-;  it  was  a 
patent  whioli  had  been  carefully  selected  and  amended,  and  made  tin' 
subject  of  thevn^ent  litiuritinn  1  or  getting  a  date  in  the  art  of  wire-drawing 
from  tungsten.  !!'■  Milnuiniil  that  on  the  fane  of  plaintiffs'  speeifieatiou 
there  was  no  sii1m''I  niall'i.  iiud  he  also  contended  that  the  alleged  in- 
vention was  complelrly  aiiliiMpated  liy  Moissan  and  Sienu-ns. 
.Mr.  I\ Kin, Y  followed  on  the  same  side. 

On  Monday  Mr.  Walter  replied  on  behalf  of  appellants,  contending 
that  plaintiffs'  patent  was  the  first  to  tell  the  world  how  to  get  an  agglo- 
merated body  of  tungsten.  Nobody  before  190G  had  over  told  the 
world  how  to  get  a  solid  body  of  tungsten  and  work  it.  It  was  only 
by  seeing  plaintiffs'  rod  of  tungsten  that  anybody  had  ever  been  able 
to  get  tiie  smallest  particle  of  molten  tungsten."  He  submitted  that 
plaintiffs'  patent  was  on  absolutely  sounil  ground,  and  that  the  attack 
on  the  8|>ecHieation  was  not  one  warranted  by  the  law.  He  asked  the 
Court  to  say  that  the  ])alent  was  as  he  had  described,  and  that  per  nr 
it  eould  not  be  said  it  hud  no  subject  matter  :  that  it  was  not  disclosed 
in  anv  of  the  alleged  anticipations,  and  that  the  specitieation  was  sufti- 
cient'and  contained  the  necessary  iMstnulions  enabling  anybody  to 
work  it. 

Judgment  was  reserved. 


Trade  Mark  Case. 

Ijist  week  Mr.  .lustico  Astbun-  lininl  an  appeal  by  the  Briti.sh  Thom- 
son-Houston  Co.  (Ltd.)  from  the  il(  eision  of  the  Registrar  of  Trade  Marks, 
refusing  to  register  as  a  tradr  mark  the  letters  "  B.T.-H.  "  inside  a  eiivle 
with  scrolls,  which  the  eoiiipaiiv  had  used  long  and  extensively  to  dis- 
tinguish their  goods.  The  Registrars  grounds  for  refusal  were  that 
initials  were  not  capable  of  ifgistiation  as  a  trade  mark,  and  that  a  eirclo 
nven  with  scrolls  was  too  conmion  (o  he  di.«tinctive  of  the  goods  of  any 
particular  class  of  goods  with  whieh  it  was  desired  to  noniieet  them. 

The  ease  was  argued  on  brlmlf  of  the  company  by  Mr.  J.  Hunter  Gray, 
and  the  Registrar  was  n-prceiit.-d  by  Mr.  Ansteii  ( 'nrlnell. 

Giving  judgment,  his  Lor.lship  said  that  tli(<  eompany  had  used  the 
mark  continuously  and  oxtensivoly  since  1SI05  as  a  trade  mark,  and  they 
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said  it  had  become  distinctive  of  tlieir  goods.  The  question  was  whetlie"" 
it  was  distinctive  within  the  meaning  of. the  Act,  and  he  had  no  alter- 
native but  to  hold  that  it  was  in  view  of  the  evidence  of  long  and  exten- 
sive use.  Applicants  were  theieforc  I'utitled  to  have  the  registration  o^ 
the  mark  proceeded  witli,  and  lu-  di!'i-cte<l  the  Registrar  so  to  do. 


T.  W.  Vaughan  &  Co.  (1914),  Ltd.,  v.  Golder's  Green  Amuse- 
ment, &c.,  Co. 

Last  week,  Mr.  Pollock,  Official  Referee,  gave  his  reserved  decision 
in  this  action  for  the  recovery  of  money  due  for  electrical  work  done  at 
defendants"  theatre  of  varieties.  Damages  were  also  claimed  for  breach 
of  contract  both  by  plaintiffs  and  defendants.  The  case  was  adjourned 
on  several  occasions  for  attendance  of  witnesses,  &c.,  and  it  raised  two 
important  questions  of  law,  one  being  as  to  whether,  notice  of  the 
assignment  of  the  debt  not  having  been  served  upon  defendants,  plaintiffs 
were  entitled  to  sue,  and  the  otlier  whether  damages  could  be  claimed 
against  plaintiffs,  they  not  being  the  contractors  who  had  carried  out 
the  work,  but  a  company  to  whom  the  business  of  the  contraotirg  firm 
had  passed. 

Mr.  CoppiNii  (for  Mr.  C.  A.  Bennett)  appeared  for  plaintiffs,  and  said 
the  contract  was  to  put  in  the  electric  installation  for  £1,700,  the  work 
to  be  completed  to  the  satisfaction  of  the  consulting  engineer  (Mr. 
A.  E.  Mitchell),  and  payments  were  to  be  made  upon  the  certificate  of 
the  architect  at  the  rate  of  75  per  cent,  of  the  value  of  the  work  executed; 
half  the  balance  was  to  be  paid  on  completion,  and  the  remainder  in 
six  months  after  the  date  of  the  consulting  engineers  certificate  of  com- 
pletion.  The  plaintiifs  duly  erected  and  equipped  the  installation  in 
accordance  with  the  contract,  in  addition  to  which  they  executed  certain 
extra  work  for  which  they  claimpd  £500  odd.  The  whole  of  the  work 
was  completed  in  March.  1914.  Since  completion  of  the  work  the  com- 
pany which  carried  it  out  had  been  reconstructed,  and  plairtiffs  were 
the  assignees  of  its  assets  and  its  debts.  Difficulty  had  arisen  owing  to 
the  supply  pressure  of  the  Hen  don  Electric  Supply  Company  being 
3,000  instead  ot  200  volts,  which  necessitated  a  large  portion  ot  the 
plant  being  scrapped.  According  to  the  contract  the  work  was  to 
he  completed  by  March,  1914,  but  it  was  sufficiently  comnleted  to  allow 
ot  the  theatre  being  opened  on  Boxing  Day,  1913.  Defendants  ad- 
mitted the  contract,  but  did  not  admit  that  T.  W.  Vaughan  &  Co, 
(1914),  Ltd., did  the  work;  and  theynleaded  that  the  work  was  incom- 
plete and  defective  and  not  in  accordance  with  the  contract,  and  they 
denied  liability  to  pay  for  any  extra  work  beyond  that  provided  for 
by  the  contract.  The  specification  laid  down  that  all  main  and  sub- 
circuit  cables,  leads,  &c.,  should  be  designed  to  have  a  current  density 
not  exceeding  750  amperes  per  .square  inch,  for  which  purpose  the 
incandescent  lamps  were  to  be  taken  at  certain  amperages  mentioned. 
That  nrovision.  defendants  said,  had  been  disregarded  throughout, 
and  cables  and  leads  of  smaller  sizes  than  those  provided  for  had  been 
substituted.  Moreover,  the  conduits  throughout  were  too  small,  and 
could  not  carrv-  cables  and  leads  of  the  size  spec'fied.  It  was,  therefore, 
alleged  that  it  would  be  necessary  to  re-wire  throughout.  The  speci- 
fication provided  that  the  bases  of  all  boards  should  be  of  polished  slate 
or  marble  of.  in  the  large  sizes,  at  least  IJ  in.  in  thickness,  but  the  large 
boards  or  bases  were  not  of  that  thickness.  There  were  a  number  of 
other  details  which  were  said  not  to  be  in  accordance  with  the  contract. 
Defendants  did  not  admit  that  the  payments  they  had  made  had  been 
on  account  of  the  claim  of  the  contract  price  (£1.700),  and  the  claim  for 
£559  for  extras,  but  said  that  they  had  bi'en  made  on  the  architect's 
certificates  for  work  done,  and  they  counterelaimed  £1,000  for  breach 
of  contract.     Plaintiffs  denied  the  defendants'  allegations. 

Mr.  E.  Pollock.  K.C.  (for  defendants),  said  it  would  have  to  be  proved 
that  there  was  an  assignment  of  the  debts  from  the  one  company  to  the 
other.  No  notice  of  the  assignment  had  been  served  upon  defendants, 
and  plaintiffs  had  no  right  to  sue. 

After  legal  argument  the  case  was  adjourned  to  enable  plaintiffs  to 
consider  their  position,  and  on  the  resumption  the  Referee  said  the  case 
disclo.sed  a  singular  po.sition  of  things.  There  was  a  company  which 
had  entered  into  a  contract  to  do  certain  work,  which,  defendants  said, 
had  not  been  done  properly.  The  company  which  did  the  work  went 
into  liquidation,  and  .started  again  as  T.  W.  Vaughan  &  Co.  (1914), 
Ltd.,  and  they  dealt  with  the  matter  throughout  as  if  they  were  in  pre- 
cisely the  same  position  after  the  assignment,  as  the  original  company. 
They  never  gave  any  notice  or  intimation  before  accion  that  they  were 
the  persons  who  wene  entitled  to  recover  in  respect  of  the  debts  of  T.  W. 
\iuighan  &  Co.,  and  they  showed  distinctly  that  they  were  claiming 
as  if  thiv  were  the  original  contractors.  There  had  been  no  eauitahle 
a.ssignment.  because  it-was  never  intimated  to  defendants  that  the  debt 
had  been  assigned.  On  the  contrary',  plaintiffs  had  allowed  defendants 
to  believe  that  they  were  suing  as  the  original  ccmtractors.  ft  was 
quite  clear  also  that  there  was  no  legal  assignment,  and  if  an  amend- 
ment (if  the  rli-adlngs  was  to  be  made  it  must  be  on  the  terms  that 
l>|ainliffs  paid  the  costs  \ip  to  that  time. 

Witnesses  were  then  called  in  support  of  plaintiffs'  case,  and  Mr.  E. 
Mitc^lK'll  gave  evidence  as  to  the  details  of  the  spec! fieal ions. 

Thi'  (-aso  for  plaiutilTs  having  closed.  .Mr.  KtiMOsr  1'ollock.  K.C. 
(for  defendants),  said  that  the  ccmtnicl  under  whicli  the  claim  was 
made  was  contained  in  two  letters— a  letter  from  tlii^  plaintiffs  sub- 
mitting a  tender  and  a  reply  from  defendants  aeeepting  it.  Plaintiffs 
olfered  to  fit  up  the  installation  at  defendants'  theatre  of  varieties  for 
tl.700.  They  said  that  tliey  duly  e(|uipped  the  theatre  and  carried  out 
extra  work  outside  the  eontraot'.  They  admittiil  having  received  on 
account  £1,050,   and  said  that  they  had  ,-old  and  delivered  goods  to 


defendants  to  the  amount  of  £367.  2s.  9d.  Defendants  did  not  dispute 
th?  contract,  hut  said  that  plaintiffs  had  not  done  the  work  properly, 
and  had  not  c(>mi>leted  it.  As  to  the  extras,  he  said  that  a  written  order 
was  a  condition  precedent  to  any  extra  work.  Defendants  further  said 
that  the  ])ayments  made  had  not  been  paid  on  account,  but  that  thev 
had  been  made  upon  the  architect's  certificate  in  full.  Plaintiffs,  in 
their  letter  of  Sept.  10,  1913.  had  undertaken  to  do  the  whole  of  the  work 
for  £1.700,  and  on  that  condition  alone  had  defendants  accepted.  Thev 
were  to  do  the  whole  of  the  work  specified  in  the  schedule,  bnt  plaintiffs 
now  said  that  the  defendants  interfered  with  the  consulting  engineer 
(Mr.  Mitchell),  and  that  in  conseqiience  of  that  they  were  discharged 
from  doing  the  work  strictly  in  accordance  with  the  specification. 
He  could  not  read  the  corresnondence  without  coming  to  the  conclusion 
that  defendants  had  recorded  in  their  letters  that  Mr.  Mitchell  no  longer 
retained  their  confidence.  The  reason  and  causes  of  the  action  of  the 
defendants  was  not  far  to  see.  They  found  themselves  in  a  diflScultv, 
and  put  Mr.  Mitchell  out  of  action.  Under  the  contract  theycertainlv 
had  no  right  to  do  that.  They  could  not  supplant  a  person  named  in 
the  contract  by  another  person  not  named  in  the  contract.  So  far  there 
had  been  a  breach  of  the  terms  of  the  contract,  and  nlaintiffs  said  that 
that  gave  them  the  right  of  election,  and  they  could  determine  what 
thev  would  do.  So  far  he  could  not  say  that  plaintiffs  were  not  right, 
and  they  could  sue  for  qunntum  meruit  or  for  the  contract  price,  deduct- 
ing what  it  would  have  cost  to  fini.sh  the  work.  Plaintiffs  had  elected  to 
sue  upon  the  contract,  with  a  claim  for  extra  work.  They  had  to  see 
the  work  done,  and  in  suing  upon  the  contract  they  were  still  liable  to 
fulfil  th?  conditions  precedent  and  produce  the  order  for  the  extras, 
because  there  was  no  power  to  waive  the  conditions.  He  was  entitled 
to  say.  in  resnect  of  a  number  of  the  items  claimed  for  that  no  orders  in 
writmg  had  been  produced.  In  some  cases  there  were  orders  and  in 
others  there  were  not.  After  the  evidence  that  had  been  given  it  was 
quite  clear  what  the  plaintiffs  set  out  to  do.  They,  in  fact,  put  aside  the 
specification  altogether,  and  although  it  was  known  by  them  before  the 
contract  was  entered  into  that  there  was  going  to  be  a  three-phase 
instead  of  a  single-phase  system.  They  entered  into  the  contract,  but 
modified  the  work  they  did  because  they  said  it  was  good  enough  for  a 
three-phase  system.  If  they  had  got  what  was  provided  for  in  the 
snecification  and  the  contract  price  the  cables  alone  would  have  exceeded ' 
the  price  charged  four  times.  It  would  have  been  four  times  as  great 
as  was  necessary  to  attain  the  desired  end. 

Evidence  was  then  called  in  support  of  the  defendants'  case,  exnert 
witnesses  giving  their  opinion  as  to  the  manner  in  which  the  work  had 
been  carried  out,  and  the  cost  of  alterations  where  that  work,  as  alleged, 
was  not  in  accordance  with  the  specifications.  One  of  the  witnesses 
stated  that  the  cost  of  altering  the  work  now  would  he  much  more  than 
the  amount  of  saving  to  the  contractors  had  been.  He  estimated  the 
total  amount  necessary  to  make  good  all  defects  and  put  the  installation 
in  a  condition  as  required  by  the  specification  and  the  contract,  at  about 
£1,169.  He  went  into  details  of  each  item  of  the  suggested  necessary 
work,  but  admitted  that  he  had  based  his  estimates  upon  an  examina- 
tion made  three  months  ago.  after  the  installation  had  been  in  use  for 
three  years,  and  he  had  heard  of  no  mishap  occurring  during  that  time. 

On  the  conclusion  of  the  evidence,  counsel  summed  up  the  case,  and 
the  Official  Referee  reserved  his  decision. 

In  giving  judgment,  Mr.  Pollock  said  that  in  November  plaintiffs 
wrote  to  Mr.  Mitchell  saying  that  they  were  entitled  to  extra  parment 
for  the  additional  number  of  switches  required.  Under  the  specification 
the  supplv  was  to  be  the  single-phase  system,  but  the  Hendon  Supply 
Co.  said  that  it  must  be  a  three-phase  system.  Mr.  Mitchell  communi- 
cated with  Mr.  Crew,  who  said  that  under  the  circumstances  the  request 
for  an  extra  was  reasonable,  as  the  supply  company  had  required  that 
suppl.y  should  be  on  the  three-phase  system.  That  showed  that  Mr. 
Crew  was  ready  to  take  into  consideration  the  question  of  an  extra,  but 
it  was  only  a  consent  when  he  knew  what  the  extra  was.  Plaintiffs 
suflSoientl.V  completed  the  work  to  enable  the  theatre  to  be  opened  on 
Dec.  26.  Communication  passed  between  the  parties  as  to  the  com- 
pletion  of  the  work,  and  there,  did  not  seem  to  be  any  reason  whv  it 
should  not  have  been  completed  bv  the  end  of  .Tanuary.  During  Febru- 
ary and  March  various  complaints  were  made  about  the  installation. 
In  March  the  company,  who  had  entered  into  the  contract, gotin to  diffi- 
culties and  went  into  liquidation,  when  a  rcceiver  and  man;iger  wi're 
a))pointed.  On  March  25  the  receiver  wrote  a  letter  to  Mr.  Mitchell, 
asking  him  to  go  through  the  aecmmts,  but  there  appeareil  to  have  be-n 
no  meeting.  In  May  Mr.  Crew  wrote  to  some  one  representing  plaintiffs, 
giving  a  list  of  things  which  he  thought  defective  which  ought  to  be  made 
good.  On  Mav  28  the  receiver  sent  men  to  do  the  work  which  he  thought 
ought  to  be  done.  He  had  given  no  notice  to  the  theatiT  people  of 
what  he  was  going  to  do,  and  the  consequence  was  that  the  men  could 
not  get  in.  On  .lune  9  a^jplioaticm  was  again  made  to  be  allowed  to  do 
the  work,  but  when  the  men  got  there  Mr.  Warren  would  not  allow  them 
to  go  in,  at>d  in  the  cireiunstance  he  (the  Referee)  was  not  at  all  surprised. 
Another  tinui  Mr.  Warren  foiuid  that  the  condition  of  things  was  worse 
than  he  had  suiiposed.  and  the  men,  it  appeared,  were  onlv  going  to  make 
it  up.  Nothing  more  was  done  for  s(une  little  time.  On  June  26  Mr. 
Mitchell  resigned  his  api)ointment.  but  he  seemed  to  have  carried  on  a 
certain  amount  of  sujiervision  afterwards.  It  was  said  that  Mr.  Crew 
had  cancelled  the  contract,  bnt  Mr.  ('rew  did  not  appear  to  have  done 
NO,  and  there  was  no  notice  of  any  such  cancellation.  It  could  not  have 
been  done  without  th"  consent  of  defendants.  Nearly  a  year  after  tho 
matter  got  into  the  hands  of  the  solicitor,  and  in  August.  191.5.  the 
solicitors  wrote  to  plaintiffs  about  the  matter,  and  in  October  the  writ 
was  issued,  and  a  statement  of  claim  was  delivered  in  December  of  that 
year.     He  (the  Referee)  was  sat  islied  uiion  the  ea-^e  put  before  him  on 
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behalf  of  d-fendants  that  there  was  no  proii^r  notice  of  a  signraent  of 
the  old  company  to  the  new  company  which  would  make  defendants 
liable  in  an  action  brought  by  the  assignees.  The  question  then  arofc 
as  to  what  were  the  respective  rights  of  the  parties  in  resiieet  of  the  con 
tract.  There  wras  no  doubt  that  during  the  first  part  of  this  con'cspon- 
dence  between  the  parties  plaint'ffs  thought  they  were  in  a  position  to 
be  able  to  sue  uoon  the  contract,  but  in  his  opinion  they  were  not  in  that 
position.  All  they  could  sue  uuon  was  the  assignment.  Supposing 
there  was  any  balance  beyond  the  set-off,  the  defendants  could  not 
receive  it  from  plaintiff  company.  Plaintiffs  had  laimched  their  case 
entirely  upon  the  contract — and  their  right  to  recover  on  the  amount 
of  the  contract — and  they  now  sought  to  have  their  claim  lor  extras  on  a 
quinlum  meru'l.  In  his  opinion  they  could  not  do  that.  When  parties 
had  done  work  on  a  contract  they  could  not  depart  from  it  and  must 
necessarily  sue  upon  the  contract.  In  h's  opinion  Mr.  Crew  did  rot.  and 
could  not.  make  any  variation  in  regard  to  the  cables,  but  ilr.  Mitchell 
had  said  that  they  might  have  an  extra  in  regard  to  it.  It  was  pointed 
out  that  the  cables  required  by  the  contiact  would  haA'e  co't  a  great  deal 
more  than  was  allowed  by  the  contract.  For  extras  an  order  in  writing 
was  required,  but  no  such  orders  were  given,  and,  moreover,  he  was 
not  satisfied  that  the  contract  was  carried  out  in  accordance  with  the 
specifications.  In  regard  to  other  items,  he  had  looked  at  the  case  in 
this  way  :  Mr.  ('rew.  who  had  acted  on  behalf  of  defendant  company. 
had  said  that  certain  things  were  ordered  l)y  the  managers,  and  it  was 
hardlv  fair  under  the  circmnstances  for  the  defendants  to  say  that  they 
would  not  pav.  In  the  result  he  found  that  £74+  was  due  to  the  plain- 
tiffs, from  which  had  to  be  deducted  £130  to  complete,  makng  the  amotmt 
£t>l-t.  In  addition  they  were  entitled  to  £.50  balance  on  the  contract 
and  other  small  amount-,  making  the  sum  due  to  the  plaintiffs  on  the 
claim  £1)84.  As  to  the  .•■et  off,  he  thought  having  regard  to  the  evidence 
the  sum  of  £700  for  the  cables  was  quite  moderate,  and  as  to  the  other 
matt?rs  he  awarded  £300. 

.Mr.  Pollock.  K.C.  said  that  the  r  suit  of  the  judgment  afterarrang- 
inu  the  fii.'ures,  was  that  it  wined  out  the  claim  of  £684,  and  left  a  balance 
of  £180  du'  t«  defendant^.  He,  therefore,  asked  for  judgment  for  defen- 
dants on  the  claim  and  the  set  off. 

Th  '  Referee  said  there  would  be  judgment  for  defendants  on  balance 
of  claim  and  setoff,  with  cots,  and  the  counterclaim  woitld  be  dis 
mi.''sed,  without  co>ts. 

A  stay  of  execution  wa-.  r  ln-i  il  ' 


PATENT   RECORD. 


SPECIFICATIONS  PUBLISHED. 

Th^  !..:'.;. I.-  j'n.'r:  ;  /mm  some  0/  the  specifications  recently  published  have  been 
.  MEwnuRN,  Ellis  U  Pryor,  Chartered  Patent  Agents, 
•  don.  W.C. 

■  -  r  diflers  Irom  the  date  on  which  the  application  ifo.s  lodied 
.,' .-  .  .  , 4/  :i  gitien  in  brackets  after  the  title. 

1915  SPECIPICATIOMS. 

'.'/?.  P-'ttMOM.    Electrical  water  heater.    (30/12/15.) 

. : '   v;  : :  EHHAHH.    Interconnecting  the  electrical  conductors  of  two  railway  cars, 

•  ,.    ,     .■Lovius.    Electric  furnace!.    (24/11/14.) 

1916  Specii'ications. 

b&  Salto.    Apparatui  for  concentrating  and  projecting  radiant  energy.    (3/1/16.) 

'    — '  -  ■'  -  — ^'-inatlon  of  an  ellipsoidal 

interior  of  said  reflector 

i^.)    103.499. 
Mr,  iii;,:m..   I.  ivi.     Autcmatic  Or  scmi- 
.j4, 1,10.1    I03,&02. 
and  electric  fittings.    (27/1/16.)    (Ccgnatcap- 

'.-J.  AMD  BvoRAVK,  L.  C.    El"ctrlcal  selectors  or 

(Addition  to  9.345/15.)    I03,?24. 
t'.  Co.  &   Herihk,    Electric  impulso  senders. 

" '.' Telegraph  Co.    Trans- 


irodo  of  thespark  gap 
ling  In  theconracllon 
a  conductor  arranged 

'Liilng 

using 
'  the 
•  iholr 
:iont. 
'-yreft 

"  <  II  Maats- 


lorlvod  from 
appllcatloni, 

turicnti.    (16/2/16.) 


2  524  DlxnN.     Method  of  snd  soparatus  for  transforming  motion  into  electrical  waves 
or  impulses.     (19  7  15.)     100.940. 

Relates  to  a  method  of  producing  current  fluctuations  in  an  electric  circuit  by 
means  of  the  action  of  radiant  energy  on  selenium  cells  and  like  radio-electro-sensitive 
devices,  which  consists  in  concentrating  a  pluarlity  of  pencils  of  radiant  energy  at  a 
definite  point  and  permitting  them  to  diverge  from  such  point  of  concentration,  and 
thereafter  re-concentrating  said  pencils  of  radiant  energy  upon  one  or  more  radio- 
electro-sensitive  devices,  and  by  acting  upon  such  pencils  of  radiant  energy  at  their 
first  point  -^^  concentration,  causing  variation  of  the  action  cf  said  pencils  of  radiant 
energy  uron  said  raido-electro-sensitive  device  or  devices,  and  consequent  variation 
or  an  electric  current  or  currents  in  a  circuit  or  circuits  containing  s:;ch  radio-electro- 
sensi'ive  device  or  devices. 

2.546  St.  John.     Electrically-operated  valves.     (21/2,16.)     103,879. 

2,580  Relay  Automatic  Telephone  Co.  &  Herink.    Telephone  systems.    (21/2-16  ) 
(Addition  to  102.330.)     103.880. 

2.631   H^^■'IE'D.  F.  J.    Terminals  for  electrical  machinery  and  appliances.     (23/2/16.) 
103,545. 

2,895  Petithorv.  E.  A.    Telephone  transmitters.    (26/2/16.)     103,549. 

3,298  MiDGLEY  &  Vahdervell.     Electric  switches.    (4/3/16.)     103.719. 

4.343  Curtis.  W.     Means  for  controlling  the  electric  lighting  of  motor  vehicles. 
(23  316.)     103.558. 

4.347  Pettiorew.    Telephone  systems.    (23.3/16.)     103,732. 

4,606  B.T.-H,  Co.     (G.E.Co.)    Ship  propulsion.     (29,3,1b.)     103,733. 

5,570  Ceowdus.     Storage  batteries.     (22,4,15.)     100.315. 

5,777  Scott.     Electrically-operated  friction  hoists.     (20  4  16.)     103.914. 

9,232  Marden.     Dynamo-electric  machinery.    (30  6,16.)     103,766. 

The  excitation  is  effected  bv  means  of  a  homopolar  exciter  on  the  spindle  of  the 
main  machine,  which  exciter  has  both  a  direct  and  a  sHp-ring  connection  v/ith  the 
field  v/inding  of  the  alternator.  This  homopolar  exciter  is  distinct  from  the  main 
generator,  and  may  worlc  at  a  low  voltage  (say,  for  instance,  from  10  to  20  volts), 
whereby  questions  of  insulation  are  considerably  simplified.  Morerovsr.  parts  of 
the  framing  of- the  generator  c^n  be  included  in  theexcitingcirc:'it,  if  desired,  without 
danger.  In  this  way  the  number  of  slip-rings  or  sliding  contacts  used  with  the 
homopolar  machine  may  be  reduced. 

10.100  British  Westinghouse  Electric  &-  Meg.  Co.     (Westinghouse  Electric  &  Mfg. 

Co.)     Circuit-interrupting  devices.     (18/7,16.)     103,947. 

10.101  British  Westinghouse  Electric*  Manufacturing  Co.  (Westinghouse  Electric 

&   Manufacturing  Co.).    Protective   relays   for   electric   circuits.    (18/7/16. 
103.609. 
Relates  to  a  reverse-energy  relay  of  the  electro-wattmeter  or  dynamometer  type 
having  current  and  potential  coils,  the  value  of  the  resistance  and  inductance  in  the 
circuit  of  the  potential  coil  being  so  adjusted  that  the  current  through  said  coil  lags 
behind  the  voltage  across  the  coil  by  an  angle  equal  to  the  angle  which  the  short- 
circuit  current  lags  behind  the  potential  in  the  circuit  in  which  the  relay  is  connected. 
10,558  Squier  &  Cohen.    Duplex  and  multiplex  telegraphy.     (26/7/16.)     103,771. 

The  receiving  circuit  is  so  related  inductively  to  the  local  transmitting  equipment 
that  It  is  unaffected  by  the  alternating  sending  current.  For  simultaneous  trans- 
mission in  both  directions  the  messages  are  sent  from  the  twocommunicatingstations 
by  alternating  currents  of  different  frequencies,  and  the  receiving  circuit  at  each 
station  responds  to  the  current  from  the  distant  station  while  unaffected  by  the  local 
sending  current  of  different  frequency.  This  is  effected  by  arranging  the  circuits 
so  that  the  local  sending  current  induces  currents  in  the  local  receiving  circuit  which 
areself-neutralising,  while  the  said  receiving  circuit  is  left  free  to  respond  to  impulses 
from  the  distant  station.  To  obtain  the  neutralising  effect  the  receiving  circuit  is 
preferably  inductively  coupled  both  to  the  line  and  to  the  circuit  of  the  localsending 
equipment,  the  coupling  being  such  that  the  two  induced  currents  in  the  receiving 
circuit  are  equal  but  in  opposite  phase,  so  that  they  cancel  each  other. 
11,267  Mayor.  Apparatus  formedicatreatmentbyelectricity(25,9;15.)101,62S 
1 1 ,358  Siemens  &  Halske  Akt.  Ges.    Automatic  selecting  devices  for  telephone,  systems. 

(11'8'15.1     (Addition  to  23,336-13.)     103,952. 
11,435  Allgemeine    Elektricitats-Ges.    Rotors   of   electrical  machines.    (5/8/15.) 

101.158. 
12,351  Turner    &    Thomes.     Regenerative    braking    systems    for   electrically-driven 

vehicles.     (5/2/16.)     103,959. 
12,406  Garrett,  F.  &  Pratt,  H.  K.    Safety  controlling  gear  for  electrically  propelled 

vehicles,     (1/9/16.)     103,617. 
12,517  Sheppard,    A.    H.    &    British    Ever-Ready    Co,    Dry    batteries.    .(4/9/15. 

103,618. 
13.905  H^Y.    Cool:n.gand  ventilatingsystem  forelectricstoragebatteriesinsubmarines 

(30/9/16)     103792 
14,666  Simpson.     Impulse  transmission  dials,  and  chiefly  those  used  in  automatic  or 
semi-automatic  telephones.    (16/10/16.)    103,970. 

1917  Specifications. 
254  MuRR«.V,T.  E.    Process  of  electric  welding.    (lB/2/16.;     103,636. 


APPLICATIONS  FOR  PATENTS. 

Note— TAi'  undtrmentioned  Applications  {except  those  marked  t)  are  not  open  to 
public  inspection  until  aiter  acceptance  ot  Complete  Specifications.  Those  marked  '  are 
oven  to  inspection  1 2  months  alter  the  dote  attached  to  them,  it  they  have  not  been  published 
previouslv  in  the  ordinary  course.  Names  within  parentheses  arc  those  ol  communicators 
ol  inuentions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 

Februarys,  191, 

1  796  AviLA  &SIMPL5X  CoN?uiTS  (LTD,).     Elec.  fuses, 
1,802  GRYLL3&  Heaps,    Manufacture  of  lire  lamp  carhons, 
liaib  Tait,    Galvanometers,  &c. 

February  6,  1917, 

1851  BT.-H.  Co.    (O.E,  Co,)     Electromagnetic  switches. 

1,867  IoranicElbc.  Co.    (Culler-Hammer  Mfc.  Co.)  .  Elec'.romaEnots. 

Fsbrur.ry  8.  1917, 

1,921  Donn&HoBSTMANNCEAdO,   Automatictrolley arm orslBnalforelec.  tramcars 

1,930  Schweitzer,     MotorlnKoloctrlcily. 

1,948  Stpi-ano.     Elec.  hoitlni;  appaiatus. 

1,953  B.T.-H. Co.    (CE.Co.)    Eloclromasnctic switches. 

1,962  Bbaolby.     Elec.  ovens, 

1,971  DAVI3  k  Hunt,    Trolley  wire  locator. 

February  9, 1917. 
1,978  Veitch.    Fault  finder  (or  to»tlngcyllndor5,sparkInE  plugsanj  magnetos, 
I.9SS  Collie.    BIic,  lamp  locki. 

1,796  WatermO'ISE.     Elec.  (u«e».  ni  ,i-)/i j  ii  <;  i 

1  997  SpxAouBSAi'UTYCoNTEoL.JtcCi-.pp.    DHoctonjor  relay«.    (31/12/14,  U.b.) 
2^0 1 1  B,T.-H  .  Cu.  ii  YouHO.    Safety  tpat\r.  caps  for  maenelo-elcc.  miichlnes. 

February  10,  1917. 

2,026  PicKEiHrtiLL  b  Pitt,    Trolley  heads.  ^ 

2,040  Kbpshaw.    PolyphaseeleciromaKnei  br:ilfj:,,<-lulchcB,8ic. 
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CoiWERCIALf^lNDUSTRIAL  SECTION. 


Further  Supply 


COMMERCIAL    TOPICS. 

l)ui\iig  the  week  ^everal  udditional  London  and 


r  „•  c' dLuHc   provincial  supply  companies  hive  issued  their 

companies  «esuiis.  ^^^^^j.^^^    ^^^   ^^^^^^   ^^^   conditions   prevailing 

during  the  jjast  year  are  taken  into    account    the    general  results 
must  be  considered  very  favourable. 

Ii  the  first  place  the  City  of  London  Electric  Lighting  Co.,  though  tlie 
units  sold  were  slightly  less  than  in  191.5,  increased  its  total  receipts  by 
£2L100.  The  higher  cost  of  coal  and  other  charges  seriously  affected 
the  net  result.  The  same  dividend  is  being  paid  as  in  the  previous  year, 
but  the  appropriation  to  reserve  is  reduced  from  £50,000  to  £40,000^  and 
only  £17,132  is  carried  forward.  Lighting  restrictions  and  the  Summer 
Time  Act  naturally  had  an  adverse  effect  upon  the  accounts,  but  it  must  ^ 
not  be  forgotten  that  the  demand  for  power  and  heating  is  rapidly 
increasing,  and  more  than  50  per  cent,  of  the  Compan.Vs  supply  is  for 
these  purjjoses. 

The  County  of  London  Company,  whose  annual  general  meeting  is 
reported  in  another  column,  had  a  verj-  successful  year.  Considerable 
progress  was  made  in  power  supply  and  also  in  bulk  supplies  to  other 
undertakers.  Like  all  other  companies,  difficult  cs  were  encoimtered 
in  connection  with  coal  supplies,  but  as  the  company's  City-road  and 
Waidsworth  stations  are  linked  up  under  statutory  authority  supply 
can  be  given  from  either  station,  an  arrangement  which  has  proved 
useful  and  economical.  The  company,  which  has  acquired  a  site  for  a 
new  riverside  station,  is  rapidly  developing  into  a  big  power  supply 
undertaking,  and  is  destined  to  play  an  important  part  in  the  future 
suoplv  of  electrical  energy  for  power  in  the  London  area. 

The  Metropolitan  Electric  Supply  Co..  whose  annual  meeting  is  also 
reported  in  anotherpage,  has  likew'se  made  excellent  progress,  especially 
in  the  company's  western  area,  where  the  demand  for  electric  power  is 
very  great.  Tn  fact,  the  past  year's  grqss  receipts  are  a  record  since  the 
separation  of  the  Marylebone  area.  The  ordinary  dividend  is  being 
maintained  at  i  per  cent.,  and  the  company's  position  has  been  improved 
during  the  past  year. 

In  the  West  End  and  Cit,V  undertakings  of  the  Charing  Cross,  West  End 
&  City  Electricity  Snppl.v  Co.  there  was  an  increased  sale  of  electric 
current,  but  as  working  expenses  were  higher  the  increase  in  net  revenue 
was  but  small.  The  gross  receipts  of  the  West  End  went  up  from 
£139,000  to  £150,000,  and  the  net  revenue  from  £08,900  to  £71,600,  and 
after  allowing  for  net  revenue  charges  the  profit  was  £35,000,  against 
£32,000.  The  City's  gross  earnings  rose  from  £158,400  to  £176,500  and 
the  net  revenue  from  £63,800  to  £65,600,  the  net  profit  being  £35,000, 
against  £33,300.  The  ordinary  dividend  of  the  West  End  is  unchanged 
at  5  per  cent,  and  the  preference  interest  of  the  City  is  once  more  met. 
while  £18,000  is  again  carried  forward.  This  undertaking  sold  11,7.75,500 
compared  with  11.440,800  units,  and  the  CitV  28,397,500  against 
24,034,900  units. 

.  Among  the  provincial  companies'  reports  the  most  important  is  that 
of  the  Newcastle-upon-Tyne  Electric  Supply  Co.  This  company's  con- 
nections increased  bv  24,360  h.p.  during  the  vear  (from  258,390  H.p.  to 
282,7.50  ii.p.  The  pVofit  was  £224.266  (against  £204,419),  and  the 
ordinary  dividend  has  been  increased  from  6  to  7  per  cent.,  while  the 
allocations  to  reserve,  &c.,  are  :  ppreciably  greater  than  in  1915.  It 
is  announced  that  as  a  result  of  negotiations  with  the  directors  of  the 
Cleveland  &  Durham  Electric  Power  (Ltd.)  the  Newcastle  Company 
proposes  to  acquire  the  shares  and  funded  preference  income  stock  of  the 
<'leveland  Company. 

The  Newcastle  &  District  Electric  Lighting  Co.  also  had  a  good  year, 
as  the  gross  receipts  increased  by  £15.051  (or  19  per  cent.),  the  units  sold 
by  23  per  cent,  and  the  net  profit  by  £4,851.  A  dividend  of  2i  per  cent, 
has  been  declared  and  £10.000  c  irried  forward. 

(Jencrally  .speaking,  companies  supplying  in  seaside  health  resorts  have 
been  badly  affected,  but  the  Houruemouth  &  Poole  Electricity  Supply 
Co.  sold  more  electric  current  to'pr  vate  consumers  than  in  1915,  and 
received  £1.000  more  from  sales.  Fuel  cost  nearly  £1,400  more,  and  the 
total  cxpcnditun^  was  £2,700  higher.  As  the  revenue  from  investments 
has  fallen  £2,000,  the  net.balanco  from  £38,684  to  £35,215.  A  dividend 
of  6  per  cent,  is  again  paid  on  the  ordinary  shares  and  £8,000  has  been 
carried  to  reserve  for  depreciation.  The  net  capital  expenditure  of  the 
vear  was  onlv  £2.674. 


engaged  on  work  of  national  importance.  An.v  employer  in  doubt 
whether  he  is  entitled  to  issue  a  certificate  should  communicate  with  the 
department  concerned  with  his  particular  output,  Director  of  Army 
Contracts,  National  Service,  Munitions,  and  so  forth. 


Priority 
Certificates. 


In  order  to  secure  ])riority  for  work  of  national 
importance,  a  new  Order  has  been  i.ssucd  by 
the  Minister  of  Munitions. 
Any  firm  engaged  on  war  work,  or  work  of  national  importance,  will 
hi'  empowered  in  future  to  issue  with  its  orders  certificates  which  will 
(tompel  the  firms  exf-euting  these  orders  to  give  them  priority  over 
ordinary  work.  In  addition  to  securing  priority  for  essential  work,  the 
schenv^  will  enable  any  department,  and  particularly  that  of  the  Director- 
«!en<;ral  of  National  Service,  to  ascertain  whether  finnt-  are,  or  are  not. 


Awip^nmpnt  nf        Electrical  engineers  and  contractors  will  be  in- 
-.  .  ?  terested    in    the    actitn    Vaughan    v.    (jolder's 

(/ireen  Co..  rejxirted  on  another  page,  as  it  raises 
important  questions  as  to  the  position  of  a  limited  liability  company 
formed  to  acquire  the  assets  and  carry  on  the  business  of  another 
company  which  had  gone  into  voluntary  liquidation.  The  latter 
company  had  executed  a  big  electrical  contract  which  the  defendants 
alleged  had  not  been  carried  out  properly  ;  the  business  was  then 
reconstructed  and.  a  new  company  formed.  No  notice  of  the  transfer 
or  of  the  assignment  of  the  debts  due  to  and  liabilities  of  the  old 
company  was  given  to  the  defendant.s.  It  will  be  seen  that  this 
omission  caused  considerable  delay  and  expense  to  the  plaintiffs, 
and  the  report  of  the  proceedings  before  the  Official  Referee  will 
repay  carefiJ  [  erusal. 


Licensine  Wirine  ^"  "'''''''"  1""'^''  °^  ^"'''"  *''"''  ''  "''  ''*"^''^''  °* 
„  ,  .°  .  °  skilled  electrical  contractors  capable  of  carrving 
Contractors  in  .         ,        i    ^     ^i,       ■  ■        r  ■     ■  r 

J  J.  out  good  work  tor  the  wirmg  of  premises  tor 

electric  lighting  and  power.  It  is,  -therefore, 
interesting  to  note  the  steps  taken  by  the  Mysore  Durbar  to  meet 
this  state  of  affairs. 

The  Electricity  Department  propose  to  refuse  to  supply  current  to  any 
lighting  or  power  installation  in  llangalore  and  Mysore  and  in  the  Civil 
and  Military  station  of  Bangalore,  unless  such  installations  have  Leen 
carried  out  by  a  licensed  contractor.  C'ontraotors  who  are  not  subjects 
of  H.H.  the  Marahajah  will  be  separately  licensed  for  the  station  and  five 
firms  have  already  been  licensed.  The  licence  fee  is  only  one  rupee,  the 
object  being  not  to  secure  revenue,  but  to  ensure  that  electrical  contrac- 
tors have  sufficient  technical  qualifications  and  financial  resources  .to 
ensure  that  their  work  will  be  satisfactory,  and.  as  far  as  possible,  to 
prevent  defective  installations  and  personal  injurj-.  The  licence  recites 
that  it  is  issued  upon  the  understanding  that  the  holder  agrees  to  con- 
form to  the  rules  already  in  force  and  those  which  may  hereafter  be 
promulgated  for  regiUating  the  supply  of  power  for  heating,  lighting  and 
industrial  jjuqioses,  and  that  it  will  be  liable  to  be  cancelled  at  the  option 
of  the  Chief  Electrical  Engineer  for  bad  work,  or  the  violation  of  any  of 
the  rules. 


_,     _,  -  The    Parliamentary    Committee    of    the    Hull 

The  Place  of  ,  i      i        t  n       '  j  oi       ■      i 

Lan?uaffes  in  Com-  *  ^'^'^'^^''^  o'  Commerce  and  ^5hipping  has  pre- 

merfiafEducation    P'""^  ''  ''^'"'^  ''^^"'^  °"*  ''"^  ■'^P"^^  *°  *'^^"' 
■    questions  on  the  place  of  modern  languages  in 

our  educational  sy.stem. 

The  Committee  state  that  they  foimd  no  unwillinpie.ss  or  incapacit.v 

by  British  students  to  acquire  foreign  languages.     They  think  that  more 

time  should  be  given  to  the  languages  at  schools,  and  that  pupils  should 

be  taught  to  converse  and  not  simply  write  out  exercises  and  translat  ions. 

The  foreign  languages  foivnd  most  useful  in  Hull  are  French,  Genuan, 

Russian,  Italian  and  Spanish.     The  Committee  hold  that  the  acquisition 

of  foreign  languages  shoidd  be  compulsory  in  all  secondarj'  schools  and 

more  time  allowed  for  teaching  them.     The  study  of  foreign  coimtrics 

in   their  commercial  methods  and  system   of  commercial  penetration 

should  be  more  fuU.v  taken  up  and  taught  by  expert  trade  lecturers. 


>. f„„,„,„..,  o    A    deputation    of    manufacturers    waited    on 

Manufacturers  &  ,r     ^  t     ,j  n    u     ^t-    !,■•   ,-•  m 

n „„.  Tuesday  uiKin  Lord  Derby,  .Su-  h.  Car.son,  Mr. 


Government 
Demands. 


Neville  Chamberlain  and  Dr.  Addison,  the 
Minister  of  Munitions,  in  order  to  press  on  the 
(Government  the  need  for  consulting  employers  before  (in.stead  of 
after)  the  issue  of  requisitions  and  of  orders  relating  both  to  labour 
and  to  the  restriction  of  raw  material. 


Cupro-Nickel 
Scrap. 


The  Ministry  of  Munitions  has  issued  an  order 
prohibiting  dealings  in  cupro-nickel  scrap  ex- 
cept in  accordance  with  instructions  from  the 
Director  of  Non-Ferrous  Rolled  Metal  Strip  and  Sheet  Supply 
(K.M.  7),  Ministry  of  Munitions,  Whitehall-place,  London,  S.W. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  March  S,  1917,  to  March  9,  1917. 
IMPORTS. 

London. — U.S.A.:  Wire  and  cable.  £2.355;  elec,  carbons,  £175;  unenumerated* 
£1.618.  Japan:  Unenumeratsd,  £5.761.  France:  Elec.  carbons.  £324;  unenumerated, 
£798.  5K'/'zfr/(2Hrf.*  Elec.  carbons.  £1.067  ;  carbon  candles.  £952;  elec.  glow  Ismps. 
£100;  unenumerated.  £1^7.    Holland:  Elec.  glov,  lamps,  £1.467. 

EXPORTS.. 

To  AuSTjiAL/.siA. — Auckland:  Unenumerated.  £136.  Melbourne:  Elec.  machinery' 
£100;  wire  and  cable,  £301;  elec.  lamps.  £474;  unenumerated.  £1.276.  Sydney' 
Elec.  machinery.  £1.220;  unsnumerated.  £580.  Wellington:  Glow  lamps.  2.810  no.  • 
elec.  machinery.  £31;  unenumerated.  £380.  Adelaide:  Elec.  lamps.  700  no.;  un- 
enumerated. £16.  Christchurch :  Wire  and  cable.  £236;  telegraph  material,  £27. 
Brisbane:  E'.ec.  machinery.  £10  ;  unenumerated,  £899.  i5««erf/n  .■  Unenumerated,  £10. 
Hobart:  Elec.  machinery,  £474.    Pec(A.-  Wire  and  cable,  £61  :  unenumerated,  £368. 

Af.RicA. — Capt  Town:  Elec.  machinery,  £152  ;  elec.  lamps.  800  no. :  unenumerated, 
£741.  Port  Elizabeth:  Elec.  machinery.  £10:  unenumerated,  £73.  Durban:  Elec. 
machinery.  £458;  telegraph  material.  £88;  wire  and  cable.  £3.184;  unenumerated. 
£1.530.  Delagoa  Bay:  Wire  and  cable,  £726;  unenumerated.  £370.  East  London  : 
Unenumerated.  £104.    Ascension:  Telegraph  material,  £27  ;  unenumerated,  £39. 

Egypt. — Fort  Sudan:  Unenumerated,  £48.  Alexandria:  Elec.  machinery,  £?3  ; 
unenumerated.  £23. 

India.  Ceylon,  Indo-China  and  Stpaits  Settlements. — Bombay :  Wire  ind  cable, 
£1.250;  elec.  lamps.  400  no. ;  unenumerated.  £1.275.  Calcutta:  unenumerated  £624. 
Madras:  Elec. machinery,  £466;  unenumerated,  £152.  Singapore:  Unenumerated,  £5. 
Karachi:  Elec.  machinery,  £192;  unenun-.erated.  £165.  Ceylon:  Unenumerated. 
£43.    Sourabaya:  Wire  and  cable.  £43;  unenumerated.  £164. 

U.S.A. — New  York:   Elec.  machinery,  £44  ;  unenumerated,  £159. 

Canada. — Montreal:  Unenumerated,  £130. 

South  and  Central  America. — Buenos  Ayres:  Elec.  machinery.  £32;  wire  and 
cable.  £200;  unenumerated.  £551.  Valparaiso:  unenumerated,  £17.  Rio  de  Janeiro  : 
Unenumerated.  £69.    Pernambuco:   Unenumerated.  £36.    Santos:  Wire  and  cable,  £92. 

West  \:iDiEz.— Barbados :  Unenumerated,  £20.  Trinidad:  Wire  and  cable,  £40; 
ur.enumfrat?d,£76. 

Java. — Batavia:  Wire  and  cable,  £28  ;  unenumerated.  £540. 

Hct-UiHC—Rollerdam:  Unenumerated,  £56.  Amsterdam:  Wire  and  cable,  £216; 
unenumerated,  £281. 

France.— /'am.-  Wire  and  cable.  £389  ;  unenumerated.  £1.202.  Marseilles:  Un- 
enumerated. £92.  Dieppe:  Unenumerated.  £1.193.  Dunkirk:  Unenumerated,  £61. 
Bordeaux:  Unenumerated.  £89.    .Havre:  Telegraph  material.  £847. 

FOREIGN  GOODS  (duty  paid  and  free). 

Melbourne:  Unenumerated.  £27.  Bombay:  Elec.  lamps.  £253:  unenumersted, 
£369.  HurJa/i.-  Unenumerated,  £52.  Amsterdam:  Unenumerated.  £32.  Singapore: 
Elec.  lamps.  900  no.  Alexandria:  Elec.  lamps.  200  no.  Boulogne:  Unenumerated. 
£39.  /"ans.-  Unenumerated,  £148.  Sydney:  Elec.  machinery.  £19 ;  unenumerated, 
£63.  B<»-rf«i/i.-  Unenumerated,  £24.  Calcutta:  Elec.  lamps.  £460.  Brisbane:  Elec. 
lamps.  £480.    Christchurch:  Unenumerated,  £22. 

IN  TRANSIT. 

Calais:  Elec.  lamps.  £460.  Fast  London  :  Unenumerated.  £30.  Port  Elizabeth: 
Unenumerated.  £10.    Durban:  Elec.  lamps,  £230. 

Note. — The  large  number  of  item.s  in  the.se  official  returns  imdcr  the 
rnisleadinj^  heading  "  unenumerated "  relate  to  what  is  described  as 
ilectrioal  goods"  and  "electrical  materials." 


BUSINESS  NOTICE. 

Sale  of  Shares  by  Tender.— The  Public  Trustee  also  offers  for 
s.:ile  by  |iiil)lii;  tender  llit.fiOO  .shares  of  £5  each  (fully  paid)  in 
.McfMiH.  .Senir'ns  Uros.  &  Co.  (Ltd.).  Tenderers  desirous  of  inspecting 
Ihe  works  slioiild  apply  to  the  J'ublio  Trustee,  Kingswiiy,  I^jikIdm, 
W.r.,  to  whcm  lenders  aio  to  le  delivered  by  noon  c  f  Aj)r:l  2. 
/■'urlhf-r  parliriil'iri  >iri  .til  '.»(  in  an  mln  rlisi iiii  iil. 

BANKRUPrCIES.   LIQUIDATIONS,  &c. 

.Meetings  t<j  receive  aecountK  of  the  -uinding  up  of  (George  K. 
.Milnes  &  Co.  (Ltd),  the  British  Kleetrit  Car  Co.  (Ltd.)  and  tlii' 
Kleclric  lijijlway  &  Tramway  Carriage  Works  (Ltd.)  will  be  held  on 
.April  10  at  the  oflfiees  of  .Messrs.  Koddingti.n,  Strangewavs,  .Man- 
I  beMter. 

A  meeting  to  receive  an  aceuunt.  of  the  wind  iig  up  of  the  Dae 
,\i'ouinulati,r  Synd.  (Ltd.)  will  l.e  held  on  .April  20  at  C.l  and  (i2, 
Lmk'oIii'h  Inn  Kield»,  I^ndon,  W.C.,  where  eliiinis  are  to  le  n-\\\  lo 
Mr.  II.  C.  Hound  by  .\|iril  !). 


ELECTRICITY  SUPPLY. 


EXTENSIONS. 
Derby,-   A',  the  amount  .i(  the  0  iiilerK  accepted  for  the  exleiiHion 
..I  the  elretrieily  works  is  w,n  cwb.it  in  cxceHs  of  the  estiiniites  it  has 
teen  deci.livl  to  ,i,,|,ly  („  the  |.,.(J.  Hoard  (or  sanction  to  borrow  an 
"■lilitioiiid  -111111. 

Illor<l.-Corre«|K.iidence  is  procieding  between  the  Coiinill  and 
the  L  (;.  Hoard  with  regard  In  an  iippli(ation  for  Hiiiictioii  to  borrow 
1  lO.lKiO  I,,  iililiM'  steam  at  the  refuw  deslnielor  w,.)rks  and  niiginenl 
the  «ii|,|,lv  of  electricity, 

Kirkcaldy.  'Ihc  Couneil  are  reoomn:eiided  t.o  apply  to  tin- 
"c.  telary  lor  .Meollanil  for  minetioii  to  burrow  £27,f>00  lor  iuUlilioiiiil 
philll  at  the  gwierntlMg  flat  ioti.       .    .   .    t_c_t_C  r  •"  rPt-fcJt 


Stafford.' — 'I  he  Corporation  have  acquired  1,350  sq.  yards  of  land 
fur  extensions  of  the  e'ectrieity  works  and  the  purchase  price  is  to 
te  met  out  of  revenire. 

Stretford. — A  report  by  Mr.  T.  L.  Miller,  consulting  engineer,  re- 
I.atmg  to  the  augmentation  of  the  electricity  supply  and  the  pro- 
vision of  additional  plant  is  under  consideratiuii  by  the  Electricity 
Committee.  In  the  meantime  Mr.  Miller  has  been  re-appointed 
consulting  engineer  for  one  year. 

Walsall. — In  order  to  rai.se  £45.924  fur  capital  exj  enditure  on  the 
new  generating  station  at  Birchills.  the  Finance  Ccnimittee  recom- 
mend that  fnstead  of  exercising  the  statutcry  bcrrowing  jjowers  by 
the  creation  and  issue  of  additional  Corporation  .stock,  that  amount 
[■hall  le  taken  from  the  Corporation  loans  fund- 

Weymouth. — Ihe  Corporation  have  received  sanction  to  borrow" 
.fS.oliO  fur  laying  new  cables  and  £1,050  for  switchgear  and  booster.s. 

GENERAL. 

Birmingham. — The  various  reports  on  the  position  of  the  electric 
supply  department  (abstracted  in  our  last  issue)  were  adopted  bj^ 
the  Corporaticn  en  the  6th  inst. 

In  the  course  of  the  discussion.  Mr.  S.  .lames  thanked  Mossr.=.  Appleby 
and  Beale  for  the  searching  inc(uiry  they  had  made.  The  Electricity 
Committee  had  been  strengthened  and  was  now  thoroughh'  awake. 
Therefore,  it  was  perhaps  as  well  to  let  bygones  be  bygones.  They  must 
remember  that,  after  all,  the  methods  by  which  committees  of  the  Council 
were  apt)ointed  were  not  those  by  which  a  body  of  directors  of  important 
undertakings  were  appointed.  He  quoted  evidence  of  delay  on  the  part 
of  the  corani.ittee,  and  §aid  it  seemed  to  him  that  committees  of  that 
Council,  to  whom  was  entrusted  the  management  of  large  midertakings, 
ought  not  to  go  behind  the  opinion  of  their  engineer  to  the  extent  the 
Klectric  Supply  Committee  went,  or  if  they  did  so  they  ought  either  to 
displace  him  or  say  they  had  a  higher  opinion  and  were  prepared  to  act 
upon  it. 

Mr.  Harrison  Barrow  wished  to  be  asstired  that  what  happened  last 
year  owing  to  the  plant  being  worked  to  its  full  capacity  without  proper 
repairs  to  boilers  would  not  happen  again,  and  that  arrangements  would 
be  made  for  the  periodic  over.^ight  of  and  repairs  to  boilers. 

The  Chairman  (Aid.  .lephcott),  in  reply,  said  he  thought  the  report 
afforded  some  warrant  that  the  committee  would  see  to  it  they  would  not 
be  in  the  sam?  position  in  the  future.  The  paragraph  in  the  report  of 
Messrs.  Appleby  and  Beale  dealing  with  the  future  had  been  written 
before  the  agreement  had  been  arrived  at  by  which  the  committee,  if 
they  got  the  assistance  of  the  Oovcniment,  would  have  some  10.000  kw, 
in  addition  to  the  6,000  kw.  they  would  put  in  in  May.  That  would 
enable  them  to  tide  over  any  difficulties  next  winter,  hut  lie  wanted' 
them,  to  know  it  would  be  "  a  near  tide-over."  They  would  have  to  be 
<'xtremely  careful  as  to  any  additional  consumers  they  might  take  on. 
They  had  not  got  the  final  answer  of  the  Goveniment  yet,  but  he  was 
hopeful  it  -froutd  be  '"  Yes,'  and  if  it  were  thev  would  feel  more  confident, 
but  if  •'  No"  he  wanted  the  Council  to  understand  that  the  committee 
would  do  their  best  during  the  ensuing  winter.  It  would  Iw  a  tight 
^ituation  indeed  to  supply  factories  and  keep  the  tramways  nmning  all 
through  the  winter,  as  the  margin  left  was  very  narrow, 

Blackpool. — Councillor  R.  Holt  has  been  appointed  chairman  of 
i:ic(  liicily  (Vuumittec,  in  succession  to  the  late  Aid.  •!.  Brodie. 

Clayton. — .An  nn.successful  attempt  was  made  last  week  to  get  the 
I'rban  Council  to  rescind  the  resolution  passed  in  December  last  in 
favour  of  the  application  of  the  Klectrical  DiBtribution  of  Yorkthire 
(  Ltd.)  for  a  piovisic  nal  order  for  the  district. 

.Mr.  .1.  .(.  Andrkws.  who  moved  that  th<'  resolution  be  rescinded,  said 
the  company  had  bicn  given  evcr\'  iipporlimity  of  coming  before  the 
('oiincil,  while  the  Corporation  ot  Bradford,  in  which  ('lavton  could  claim 
to  have  some  interest,  and  which  had  some  interest  in  ('laytini,  had  not 
been  consulted.  It  was  going  against  the  wishes  of  Clayton  ratepayers 
to  take  away  |inm  them  their  just  and  C(|uitablc  rights  of  control  and 
liand  tlicm  i>vci'  to  a'  limiti-d  company.  In  the  event  of  the  company 
ubiaiiiing  l.h"  |ni\vcis.  th"  full  control  of  the  electric  lighting  of  the  district 
uuiilil  be  lust  to  the  ill  habitants  for  all  lime. 

Mr.  \V.  lliMii.i:  said  Ih"  position  of  th  •  Council  was  a  diffimdt  one. 
I  In  llu-  uiic  limid  I  lie  Council  had  already,  bv  their  ri'solution,  given  their 
■ii-iction,  and  on  the  other  haiiil.  since  the  resolution  was  passed  nu 
r\cc|itional  olTcr  had  liceu  made  by  linulford.  iiiwlford  had  not  been 
iiskcd  for  terms  |ii'cvionM|v  becaiifc  Ihi'  ti'rms  olTcri'd  loClavton  in  llHtJ 
well'  altogether  oncioiis  and  could  nut  be  considered.  He  thought  it 
•.hoiild  be  iiduiitl'-d  that  a  mi><t»ke  liiiil  imwitt  ingly  been  made  in  not 
a|i|)!ving  to  Hiadfoid  before  lina|l\   adupl  iiig  the  resolution. 

.Mr.  !•;.  I''iiii,ns  said  that  Hiadfurd  miist  have  been  aware  of  what 
('liivton  was  doing,  yet  they  had  not  i^iveii  the  Council  an  ojiporttmity 
ut  falling  in  with  them.  The  teriiiM  nmlcr  which  Clayton  was  supi>ortieg 
Ihe  application  (or  a  provisional  oidir  were  not  vague  :  if  they  weir 
making  a  mistake,  ho  were  HH  other  luiblio  authorities  who  were  in  Ihe 
-iinie  case  n#t!|ayt<m, 

Kveilliially  the  luotion  was  il"feul.d  by  .'>  votes  to  'A. 

Halifax.  Last  week  tin-  Council  were  recommended  to  inereuse 
llie  salary  of  the  lioroiigb  electriciil  eugincer  (.Mr,  W.  M.  Hogerson) 
froifi  £700  to  thiMl,  and  ihiil  uf  Ihc  Triiinways  Traflic  .Manager  from 
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£400  to  £425,  and  that  of  the  Tramways  Engineer  from  £300  to  £325 
per  annum. 

The  proposed  advances  of  salan.-  to  the  Tramways  Traffic  Manager  and 
the  Tramways  Engineer  were  granted,  hut  that  of  the  Borough  Electrical 
Engineer  was  referred  back  to  the  Electricity  (''Ommittce  for  considera- 
tion when  the  estimates  for  next  year  arc  being  prepared. 

Ilford. — Mr.  G.  E.  E.  Williamson,  second  charge  engineer  at  the 
electricity  works,  has  resigned,  and  Mr.  A.  Glazier,  third  charge 
engineer,  has  been  promoted  to  the  vacancy  at  a  salary  of  £150  per 
amium. 

Leeds.^— The  Council  have  been  recommended  to  grant  the  follow- 
ing increases  of  salary  : — 

Tramicays  Cninmiltfe. — Mr.  E.  W.  Cockerlvne,  chief  assistant  engi- 
neer. £215  to  £240  ;  Mr.  G.  E.  Watmough,  works  and  dgpot  superin- 
tendent. £300  to  £325 :  Mr.  J.  W.  Blakeborough.  accountant,  £250  to 
£275;  Mr.  .J.  Bucklev,  highways  and  permanent  way  superintendent, 
£2.50  to  £275. 

Electricity  Committee- — 5Ii\  W.  T.  Green,  assistant  manager,  £450  to 
£475 :  Mr.  T.  R.  Hill,  assistant  station  superintendent,  £200  to  £225  ; 
Mr.  W/Ainscough,  mains  and  sub-station  engineer,  £250  to  £275. 

Linking-up  in  Devon  and  Cornwall. — At  the  recent  meeting  of 
Torquay  Council  the  acting  borough  electrical  engineer  (Mr.  J.  M. 
Keenan)  reported  on  the  preliminary  meeting  held  at  PljTiiouth  on 
the  linking-ui)  of  electricity-.^ujiply  Nvorks  in  Devon  and  Cornwall. 

He  said  it  was  suggested  that  the  counties  bs  divided  into  four  areas  : — 

1.  From  the  River  Exe  to  the  River  Teign.  to  be  supplied  from  Exeter. 
2.  From  the  River  Teign  to  the  River  Dart,  to  be  supplied  from 
Torquay.  3.  From  the  Dart  to  the  Tamar,  to  be  supplied  from  Ply- 
mouth. 4.  Cornwall  to  be  supplied  from  Hayle,  by  the  existing  com- 
pany's works. 

The  general  opinion  was  that  the  outlay  could  not  be  home  by  the 
works  concerned.  The  scheme  must  be  State-aided,  and  to  do  this  the 
existing  electric  lighting  acts  would  have  to  be  altered  and  amended. 
Nevertheless,  it  was  decided  to  go  thoroughly  into  the  matter  and  pre- 
pare a  scheme  with  all  the  necessary  details  to  be  ready  for  the  '"  day  " 
the  Torqua}',  Exeter,  Plymouth  and  Cornwall  representatives  to  collect 
statistics  in  their  respective  areas  and  report  progress  to  Mr.  E.  G.  Okell, 
of  Plymouth,  who  was  appointed  chairman  of  the  following  committee  : 
ilcssis.  .J.  A.  Purvis  (Exeter),  H.  D.  Munro  (Exeter).  L.  A.  Hards  (Corn- 
wall Electrical  Power  Co.),  G.  E.  Smith  (Newton  Abbot  Supply  Co.),  G, 
A.  Moncrieff  (Totnes),  W.  G.  Heath  (Plymouth),  .J.  M.  Keenan  (Torquay) 
and  F.  Hayes  (Plymouth),  who  was  appointed  secretary  to  the  com- 
mittee. 

Manchester. — As  the  special  Committee  on  the  allocation  of  the 
profits  of  the  trading  departments  to  relief  of  rates  will  not  be  able 
to  rejwrt  in  time,  it  is  proposed  to  continue  the  present  rule  for 
another  year. 

For  the  past  three  years  the  tramways  department  has  given  £100,000 
in  relief  of  rates,  the  Gas  department  £50,000,  and  the  electricity  supply 
department  £30,000  per  year. 

Marylebone. — The  Electric  Supply  Committee  has  directed  the 
General  Manager  to  discontinue  the  special  rate  which  is  being 
charged  to  premises  used  for  war  purposes  where  the  Goyernxnent  is 
making  a  grant  towards  the  expenses  of  the  institution. 

St.  Pancras  (London). — The  salary  of  the  superintendent  at  King"s- 
road  station  (Mr.  T.  \V.  Merry)  has  ^een  increased  to  £233  per 
annum,  with  a  further  increase  to  £2.50  in  12  months. 

Walsall. — The  Electric  Supply  Committee  report  that  so  long  as 
there  is  only  one  gen?rating  set  at  the  new  station  it  will  be  necessary 
to  keep  the  old  station  fully  staffed  and  ready  to  take  the  load  at 
any  moment. 

The  electricity  mains  are  to  be  extended  to  the  works  of  Gas  Develop- 
ments (Ltd.),  at  an  estimated  cost  of  £120. 

Worcester. — The  Council  recently  considered  a  report  from  the 
ilii  tiiral  iiigineer  {Mr.  C.  M.  Shaw)  recommending  the  purchase  of 
an  addiiiouid  boiler  for  the  electricity  works. 

The  F.lectricity  (Jommittce  reported  that  Mr.  Shaw  had  pointed  out 
that  for  some  time  past  the  boiler  plant  at  Hylton-road  works  had  been 
insutHcient,  and  he  advised  the  installation  of  a  boiler  and  other  plant, 
costing  £4,350.  By  using  a  large  boiler  in  place  of  several  small  ones 
there  would  be  a  saving  of  about  probably  £300  per  annum,  and  there 
would  be  a  saving  in  maintenance  sutheient  to  meet  the  interest  and 
.••iDkiiii;  fund  charsies  (t:34S).  With  the  i)resent  boiler  plant  some  of  the 
briiler<  «eie  ruining  at  overloads  continuously  for  many  hours  daily. 
He  was  quite  willing  to  operate  the  boilers  under  such  strenuous  con- 
ditionx,  but  could  not  guarantee  continuity  of  service.  Mr.  Shaw  desired 
to  be  relieved  of  responsibility  for  the  increa-ed  cost,  and  pointed  out 
the  grave  responsibilitv  upon  the  Committee  as  to  ti>e  maintenance 
of  a  projier  supply  and  the  increa.sed  risk  to  the  workmen  and  the  equip- 
ment. The  Wnrks  S\ib.committee  hail  come  to  the  conclusidu  that  it 
WHS  desirable  to  postiiom'  the  installation  ot  the  new  boih  r.  but  autho- 
rised pxiienditure  for  overhauling  the  ))rcsert  boilers.  The  ('ommittie 
>et  out  the  eircumstanees  un<ler  which  they  approved  of  the  sub-cimi- 
luittee's  decisicm.  and  suggested  that  if  the  overhauling  of  the  boilers  he 
expedited  itwou'd  be  possible  to  postpone  the  installati<m  of  new  boiler 
plant  nntil  after  the  annual  accounts  were  received.  However,  the  Com- 
mittee invited  the  Ciiuneil  to  express  their  views  upon  their  decision. 


A  long  debate  ensued,  but  the  matter  was  ultimately  sent  back  to  the 
Committee  for  a  definite  recommendation  on  Mr.  Shaw's  report. 

Wortley. — The  Board  of  Trade  are  to  hold  an  inquiry  into  the 
application  foi  an  electric  lighting  provisional  order  for  the  di-strict. 
Sheffield  Corporat'on  is  opposing  the  order. 


TRACTION   NOTES. 


Belfast.— The  Trumway.s  and  Electricity  Committee  have  .sub- 
divided the  work  of  the  tramways  department  and  in  future  it  is 
to  be  controlled  by  two  sub-committees,  one  dealing  with  permanent 
way  and  the  other  with  electricity  supply. 

Blackpool. — On  .July  26  next  the  Corporation  tramway  service 
will  be  extended  to  Squire's  Gate. 

Chester. — Owing  to  the  shortage  of  labour,  and  the  urgent  neces- 
sity of  repairs,  the  Sunda\-  tramway  service  has  been  suspended. 

The  fares  have  been  slightly  increased  to  a  basis  of  Id.  a  mile,  but  the 
J(l.  fare  for  school  children  has  been  retained. 

Do  ncaster. — 1  he  Council  have  decided  to  spend,  £1,200  en  doubling 
a  portion  of  the  tramway  track,  and  the  track  of  the  Balby  route  is 
to  be  doubled  after  the  war  as  an  estimated  cost  of  £10,000. 

Exeter. — On  the  7th  inst.  a  tramcar,  which  was  going  down  Fore- 
street,  got  out  of  control,  and  on  Exe  Bridge  it  struck  the  parapet 
and  was  overturned.  One  passenger  was  killed  and  the  driver  and 
another  jiassenger  were  injured. 

Ipswich. — Owing  to  the  great  increase  in  working  expenses  the 
tramway  fares  have  been  raised. 

Ail  ordinary  fares  have  been  increased  by  a  half-penny  and  the  mini- 
mum ordinary  adult's  fare  is  Hd.  except  upon  the  Comhill  Railway 
Station  route,  where  the  present  penny  fare  will  be  retained;  the 
minimum  fare  for  children  is  Id.,  to  cover  the  same  stages  as  the 
present  half -penny  children's  ticket:  the  minimum  workmen's  fares  areld., 
to  cover  the  same  stages  as  the  present  lid.  ordinary*  adult's  fare  stages; 
the  present  Id.  and  2d.  worker's  return  tickets  to  be  sold  at  lid.  and  3d. 
respectively.  Other  changes  in  the  return  fares  have  been  adopted, 
but  no  alteration  has  been  made  in  the  Id.  tickets  for  the  conveyance 
of  luggage  and  dogs. 

Liverpool. — Yesterday  (Thur.':day)  the  Tramways  Committee 
inaugurated  a  circular  tramway  route,  commencing  at  the  Old  Hay- 
market,  and  thence  proceeding  via  William  Brown-street,  West 
Derby-road,  Prescot-road,  Lime-street  and  St.  John's-lane,  back  to 
the  Old  Ha\Tnarket.  Three  other  experimental  belt  routes  are  to  be 
iuangirrated  shortly. 

Middlesbrough. — The  (Jeneral  Purposes  Committee  recommend  the 
purchase  Iiy  the  Corporation  of  the  Teeside  tramways  system,  pro- 
vided a  satisfactory  agreement  can  be  arrived  at. 

Sheffield. — Sanction  has  been  received  for  carrying  out  alterations 
to  the  Townhead-street  depot. 

The  death  is  announced  of  Mr.  J.  W.  Nuttall,  cash  clerk  to  the  tram- 
ways department.  He  had  been  20  years  in  the  employment  of  the 
Comicil. 

Swiss  Electric  Railways. — At  the  end  of  1916  there  was  an  aggre- 
gate of  1,678  km.  (1.040  miles)  of  electric  railways  in  Switzerland. 

The  "  Schweizerische  Bauzeitmig  "  gives  the  length  of  the  10  standard 
gauge  railways  as  172  km.  (about  107  miles) ;  of  these,  20  per  cent,  are 
'on  the  continuous  current-system,  22  per  cent,  on  the  three-phase,  and 
.58  per  cent,  on  the  monophase  system.  On  the  63  narrow-gauge  and 
rack  railways  (one  oi  which,  5|  miles,  is  standard  gauge),  of  1.020  km. 
(632  miles)  87  per  cent,  of  the  lines  use  the  continuous-current  system, 
and  only  4  and  0  per  cent,  on  the  three-phase  and  monophase  systems. 
The  31  tramway  lines  of  1,486  km.  in  length  (922  miles)  are,  w'th  one 
exception  (mono|)hase  system),  on  the  continuous-current. 

Ill 


LIGHTING  &  POWER  NOTES. 


Chorley. —  Ihet^uanlians  are  advised  by  .Mr.  A.  \\  .  Paid,  consulting 
engineer,  to  provide  an  up-to-date  centralised  .system  of  heating  and 
hot-water  supply  for  the  workhouse,  and  also  a  steam-driven  electric 
lighting  plant,  the  exhaust  steiun  from  the  plant  to  be  u.--ed  in  the 
caloriliers  for  heating  and  hot  water  supply. 

Such  a  eoiuhiuation  w<nild,  in  .Mr.  Paul's  opinion,  give  a  thoroughly 
elheient  heating  apparatus  and  hot-water  supply,  and  save  one-half  the 
liresent  fuel  cousuniiition.  also  a  great  pai1.  of  the  gas  account. 

Electricity  in  Coal  Mining.— .At  the  Blackheath  colliery  near 
Ipswich  (Oueensland)  there  is  an  electric  power  and  lighting  plant. 

The  coal  is  brought  to  No.  2  tunnel  (800  yds.  long)  from  the  working 
faces  by  electric  haulage  gears.  The  power  platrt  includes  a  Davcy 
I'axman  six. cylinder  suigle. acting  engine,  coupled  to  a  Lanctvshire 
generator  of  100  kw.,  a  McEwen  horizontal  engine  of  IGO  h.p.,   belt- 
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conncctetl  to  a  100  kw.  Jeffrey  generator  and  a  Belliss-JIorcom  high- 
sDeed  en£ine  of  170  h.p..  coupled  to  an  E.C.C.  direct-current  generator  of 
100  kw.  Three  T^ncashire  hand-fired  boilers  supp! v  j^teara  at  this  seeti on 
of  the  works.  The  underground  equipment  includes  six  electric  pump~. 
and  three  electricallv-driron  40  in.  Sirocco  fans,  one  in  each  tunnel  and 
one  in  the  shaft, each  capable  of  delivering  32,000  eft.  against  IJ  in.  water 
L'aufe.  There  are  six  electric  haulage  gears,  and  nine  electric  ccal  cutters 
Islington  (London). — The  special  committee  on  street  lighting, 
which  was  appointed  on  Jan.  26.  has  issued  its  rei)ort,  recommending 
the  substitution  of  haU-watt  lamps  for  the  existing  arc  lamps,  and 
submitting  other  suggestions  fcr  the  imi  rovenent  of  the  jniblie 
lighting.     1  he  report  has  leen  referred  to  the  Lighting  Committee. 


TELEGRAPH  AND  TELEPHONE  NOTES. 


Radio-Telegraph  Notes. — It  is  reported  that  a  large  Vera  Cruz 
wireless  station  is  being  erected  near  Mexico  City  by  German  en- 
gineers and  ctntractors. 

The  U.S..4.  Government  has  been  semi-offieiajlv  advised  that  Mexico 
Citv  is  in  direct  communication  with  Gennany  by  wireless.  It  Is  also 
-ta'ted  that  the  wireless  station  at  Ohapultepec,  believed  to  be  the  most 
Dowerful  in  Mexico,  recently  picked  up  several  messages  from  European 
>tations.  ' 

The  Telephone  in  Denmark. — "  Engineering  "  aimounces  that  as 
the  concessions  of  tlie  10  important  telephone  undertakings  in  Den- 
mark expire  letwecn  1918  and  1920,  the  Danish  Covernment  has 
iipjKjinted  a  commission  to  investigate  and  report  upon  the  whole 
i|uestion  of  how  the  telephone  jiroblem  has  to  be  solved  for  the 
future,  whetlier  tlie  telephone  system  in  its  entirety  is  to  be  State 
owned  or  not. 

Th"  1(1  undertaking-.  comT)rise  the  Copenhagen  Telephone  Co.  (which 
works  th"  whole  of  Secla-id).  th?  municinal  telephones  of  the  island  of 
Kuhni'n.  two  companies  in  Jutland,  and  some  in  the  .smaller  islands. 
includiug  thi-  Faro:?  Islands"  municipal  telei)hones.  There  are  about 
l:«).000  subscribers,  and  the  number  of  telephone  conversations  last 
linancial  year  was  about  300,000,000.  The  Copenhagen  Telephone  Co.. 
which  is  th-  |nrgi-st.  has  an  aggregate  length  of  300.000  km,  of  line  and 
Tt.iX.Ml -iil,>.TilM  r-. 


EMPIRE  NOTES. 


Canadian    Hydro-Electric    Power. — The   Ontario   Hydro-Electric 

I 'oriin]i--ii.ii  li^i^  (lenianilcd  fr(]ni  tie  Canadian  Niagara  Power  Coni- 

I'anifs  an  additional  oO.llOO  n.r.    by  April    I,   and  the   "■  Electrical 

World  ■"  announces  thii.t  this  means  further  curtailment  of  the  power 

that  is  now  being  H-nt  across  the  Niagar.i  frontier  into  Xew  York. 

Th<-   ('.» ladiai  power   comjiaTiies    recently    allowed   the   Commission 

."AMdKi  ti.r..  aid  the  new  demand  means  a  shortage  of  power  for  the 

iiidii-triftl  unilertdkings  in  Wcwlem  New  York.     It  is  stated  that  unless 

'Im  I.  I-  an  evteni-ion  of  time  granted  by  the  War  Department,  or  i)rompt 

I.:  I  it  ion  tK  enacted  by  Congre>s,  many  industries  will  be  forced  into 

1.  rr:  ;..,rary  idlenexH  aft«  r  July  I,  or  else  to  take  up  ivsidence  in  Canada. 

India.  -  "  Indian  Engineering  "  says  Karachi  is  having  trouble  with 

Ih  i-|eiiric  traniwa,\M  owing  to  the  ('ifliculty  of  getting  out  liftings, 

fir.,  and  it  Iuih  I,<<m  suggested  that  the  ute  of  hortes  fhould  le  re- 

iiriie<|  leniporiirily. 

Mr.  WiNoti.  electrical  engineer  of   th"    .M.  *  S.  M.  Railway  Co..  p  - 

II, lid  II  vi«il  111  Kolnr  In  coniieclion  with  the  proposal  to  iulii]il 

lighliiii;  at  the  Ktatinns    on    the   Kolar    Gold    Fields    Kailwuy. 

'  li-ing  nupiilied  l>y  III  •  Kolar  .Mines  imwi'r  station. 

Th     iinimpl  uleps  taken  by  Ih"  .Myi-ore  Durbar  to  contnil  thc>  uses  nf 

Mi"ir  eli'ilrie  eiirr-iit  in    I!aiiua|ore  and  .Mysore  show  that  it   is  the  in 

'■rti'in    irf   til"    i;i"clrieily    l)e]inrlinent    in    tiiliire   to  refuse    lo  supply 

■  '     Ipting  power  installation  in  those  cities  and  in  Hi- 

•    'Hill  i.f   Hangnlore.  iiiileiiH  nueh  inHlallntinns  hav 

1   lii"ii>i"d  coiil motor.     Conliaclors,   who  are  licit 

r:i|iih.  will  be  H-parat'-ly  licenned  for  Ihe  HlHlioii. 

It. I  and  the  object  of  issuinit  licences  is  toeiisur.- 

.lor"   hnv  HiillicienI   Irchuical  (|iia|ificalionK  and 

:   r       ..,,.        1.,  .■ii.iirr.  11, „t   il,,.ir  wml.   nill  In-  sal  isfjirtorv.  anil. 

.  .  I  ir   ,1.    |...--ll,li-,   to  ,.r  -V^'Tll   il.  |ei-||\,-   iiikImIImI 
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payment  of  the  5  per  cent,  import  duty,  so  tar  as  effects  the  construction 
of  their  underground  lines  and  the  .surface  lines  connected  therewith.^ 
The  company's  underground  system  was  projected  on  the  basis  of  cost 
prices  of  articles,  free  of  duty. 

There  has  been  established  in  the  Patfnts  and  Trades  Marks  Office 
at  Buenos  Aires  a  register  of  the  designations  of  firms  or  enterprises 
engaged  in  trade,  industry  and  agriculture  in  Argentina.  Appli- 
cations for  inscription  on  this  register  must  be  made  on  stamijcd 
paper  of  10  pesos  currency  (about  17s.  6d.).  and  in  accordance  with  the 
regulations  which  the  office  will  issue  in  due  course. 

Costa  Rica. — An  important  ruling,  afTecting  manufacturers  of 
well-known  articles  sold  under  trade  marks  which  are  not  registered 
in  Costa  Rica,  was  recently  given  by  the  President  of  the  Republic. 

A  certain  article  had  been  sold  in  Costa  Rica  for  many  years,  but 
neither  the  na^jie  nor  the  mark  had  been  registered.  A  local  company 
secured  tlie  registration  of  a  similar  mark,  and  served  notice  of  its  inten- 
tion to  prosecute  infringements.  The  users  of  the  original  mark  con- 
tended that  the  two  marks  were  not  identical,  and  the  local  company 
thereupon  applied  for  the  registration  of  the  original  mark  without  varia- 
tion. The  President  held  that  since  the  original  mark  was  widely  known 
to  be  the  property  of  another  company,  the  application  by  the  local  com- 
pany would  be  refused,  and  hereafter  no  trade  mark  which  is  well  known 
m  Costa  Rica  by  reason  of  sales  of  goods  Ijcaring  the  mark,  or  by  adver- 
tisements, should  be  registered,  except  upon  proper  proof  of  ownership. 

Lourenco  Marques. — In  1914  a  concession  was  .secured  by  a  British 
company  from  the  Portuguese  Minister  of  Colonies  for  the  supply  of 
electric  power  to  the  Government  railway  and  docks  at  Lourenco 
Marques,  a  proviso  being  that  it  slionid  not  come  into  operation  until 
a  year  after  the  termination  of  the  war. 

Events  forced  the  hand  of  the  Government,  and  the  demand  for  power 
for  Government  purposes  became  so  great  that,  on  the  advice  of  Messrs. 
Mordey  &  Dawbarn,  consulting  engineers,  it  was  decided  that  the  com- 
pany should  proceed  with  a  part  of  the  work.  A  further  unit  of  400  kw. 
undtwo  new  boilers  with  automatic  stokers  were  ordered  at  a  cost  of 
about  £6,500.  The  boilers  and  stokers  were  completed  in  August,  and 
the  remainder  of  the  plant  is  on  its  way  to  Lourcni,-o  Marques.  The 
economy  in  coal  effected  by  the  former  is  said  to  be  nearly  30  per  cent. 


FOREIGN  NOTES. 


Argpnllna.     'lb"-    '  Kimim   i.l  ib.-   Itmr   I'l.id       ,m\.,  h,,.  <  ,,„, 

p.>i.i.i     .Mi'iiiiiiia    ■rriiii-iill.iiilii  11     de     l';iii  Irii  idad     lm\r     pel  il  lonril 

ihe  Argnitilic  ChiinilxT  of  Deputies  askiiiu  lliiil  I'oal  and  pelroleiini 

-h.i.iM  •••  ctfiniileil  fruin  llie  openition  nl  llip  new  law.  wliiili  ini 

■  I        !'•.  iin|Kirl  ilnly  on  goud"  lillhcrlu  iniporteil  fric. 

\rf    I  -e  Tmmwiiy  I'li.  have  iiNo  puhchIimI  a  pelilion  lo 

■  (  IX',.  I    m  nuking  Mint  Ihry  should  be  rxn.pleil  from  Ihe 


MISCELLANEOUS  NOTES. 


Change  of  Name  Case. — -At  the  Mansicn  Route  m  Tuesday  ;i  line 
of  tlt'O.  I  r  SI  (lays'  lin|  risonraent,  was  imposed  by  the  Lord  Mayor 
on  (  hristian  Joiej  )i  Hahn.  an  enemy  alien,  for  using  a  name  other 
than  that  by  which  he  was  known  at  the  tegiiming  of  the  war. 

It  was  stated  that  defendant  was  employed  by  Jlessrs.  Sanders, 
Rehders  &  Co.,  and  that  Mr.  Sanders  suggested  that  he  should  make  his 
signature  "less  aggressively  (ierman."  and  a  clerk  then  said  it  looked 
like  "  Neale."  Since  then  he  had  been  addressed  as  Neale  as  a  joke,  but 
cverviine  kiu-w  him  as  Ilahn.  Defendant  said  he  had  never  concealed 
his  name  or  thai  Iv  was  a  Gcrm.ni. 

Enemy  Firms  Wound  Up.     Ihe  CoMiioller  of  the  (^uaizlami  in 

Cesi-llschaft    iii.b.H.    1ms  applied   for  a   release.      Objections  to   ihe 
Hoard  of  Trade  before  March  IT. 

Claims  against  the  M"a  Magpetn  Co.  (I.ld.)  are  to  he  sent  by  March  31 
to  Mr.  C.  R.  Heebv,  liO.  Uasingliall-stircl.  Loiulon.  K.C 

The  Board  of  Trade  has  ordered  Ihe  winding  up  of  422  businesses  con- 
trolled bv alien  enemies.  The  latest  list  includes  Mer.sey  Chemical  Works 
(Ltd.),  .-Vlderman's  House,  Bishopsgate,  London,  lO.C,  manufacturers 
of  dyes  ami  other  chemicals  (Controller:  W.  K.  .Mouiiscy.  3.  Lord- 
street,  Liverpool);  .Meirowsky  &  Co.,  Carriagcstreet.  <lld  TraffiuHL 
Manchester,  electrical  insuhit'ion  manufacturers  ((  cintrullir  :  G.  H. 
Wiirininglon.  33.  St.  Swithin's  lane,  London,  E.C.). 

Register  of  Employees.  -By  an  Order  in  Couiuil  of  Kith  inst., 
employers  must  now  keep  a  register  of  all  male  emplovces  of  l»>  vears 
and  over,  instead  of  lelwccn  the  ages  of  LS  and  41,  as  lutlierto. 

Tribunal  Case.  .At  Holti  n  .Miinilions  Tribunal  last  week  an  elec- 
Iriciiii  iiii|ilii\eil  li\  Ihe  ('or|ioralii  11  appliei'  for  a  leaving  ( ertilitate 
on  the  ground  that  his  sUill  and  i|iialiliiiili(  ns  «eiT  not  emplo.>ed  to 
thi'  best  nalii.n  il  interest  in  his  present  einploymeiit. 

Applicii'it  wished  to  go  111  a  ic'ighhouring  Council's  electrical  dislrilm- 
tiiiii  jilanl  to  take  ehiiigc.  His  piesenl  wages  were  only  2  guineas  per 
week,  while  at  Ihe  other  place  lie  cinild  get  i;2  lOs. 

It  wan  Ntiit'jd  that  applicant  was  engaged  on  work  of  great  national 
import aiice  and  the  ('orporal  ion  had  spent  over  i;7.IIOO  on  additional  plant 
a(   the  rei|U"st  of  111"  Govcriinienl.     Tin  re  was  no  one  to  replace  him, 

The  leaving  certificate  was  refiin  d. 

Workmen's  Committees  of  Ministry  of  Labour.     A  commit  lie  has 

1  ,.,■,,  a|,|,oiMlid  tiii:il\iie  t  lie  em  |ilo\  ii  cut  ili  |  .irtiiient  of  the  Ministry 
III  l.ilioiir  in  iiiiitters  ailed  ing  workireii  in  Ihe  luilding  t  ri.des 
ill  11, mill  til  II  with  the  working  of  the  Kniphiv  im  lit   K.vcliang  s. 

The  C. niltie  includiH  Messrs.  .|.  H,  l.;diiiiston(0|ir;live  Plumbers), 

.1.  KiniillMirgh  (Klei  Iricians),  K.  .1,  Nickers  llliating  Kuginccrs),  and  W. 
Wiiilworlh  (Wooilcntthig  Machinists). 

The  MiniHter  proposes  lo  lake  slips  lo  form  a  corresponding  committee 
of  eiiiploMr^'  iiprcienlal  ivcs  iind  similar  commilli  cs  in  olhei  tiad's. 
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I  TENDERS    INVITED.  | 

liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiia 


Turbo-alternators,  Transformers  and  Condensing  Plant. 

tiLASGow. — The  Corpui'utiun  of  (Glasgow  invites  tenders  re- 
turnable April  5  for  Turbo-alternators  (15,000  kw.),  transformers 
and  condensing  plant  for  theii'  new  generating  station  at  Dal- 
marnook.  Particulars  from  W.  W.  Laekie,  Chief  Engineer  and 
Manager,  7o,  Waterloo-street,  Glasgow. 

Arc  Lamp  Carbons.  ^ 

[V  St.  Pancras  (London)  Borough  Council  invite  tenders  for  the 
supply  of  arc  lamp  carbons,  delivery  to  be  made  as  required. 
Specification,  conditions  of  contract  and  form  of  tenders  from 
the  Electricitj'  Department,  Offices  57,  Pratt-strect,  Camden 
Town,  X.W.  Tenders  to  the  town  clerk,  Mr.  C.  H.  F.  Barrett, 
by  noon  of  Thursday,  April  12. 

Buenos  Ayre.s  Municipality  invite  tenders  for  the  supply  of 
Electric  Carbons  during  1917.     Conditions  of  tender  may  be 
consiUted  at  the  Oficina  de  Licitaciones,  Avenida  de  Maj'o  525, 
Buenos  Ayres,  when  tenders  will  be  received  until  March  30. 
Electrical  and  Tramway  Stores,  Meters,  &c. 

BoLTiix  Tramways  ('ominittee  require  tenders  by  noon 
JIarch  19  for  cne  year's  supply  of  oveihead  materials,  lam])S, 
carbons,  insulating  materials,  gear  and  jiinion  wheels,  castings, 
&c.     Specifications  from  the  General  Manager. 

Dundee  Corporation  require  tenders  by  9  a.m.  March  28  for 
12  months' supply  of  Meters  and  Electrical  and  General  Stores 
to  their  electricity  department.  Specifications  from  the  Elec- 
tricity Dept.  Offices,  Dudhope,  Crescent-road,  Dundee. 

Rhondda  Urban  Council  require  tenders  by  noon  March  21 
for  one  year's  supply  of  House  Service  Meters.  Specification 
from  the  Electrical  Engineer,  Electricity  Works,  Forth,  Glam. 

The  Town  Clerk.  Cardiff,  will  receive  tenders  until  10  a.m. 
Feb.  22  for  six  mcnths'  supply  of  El,ectric  Lighting  Sundries, 
Ironmongery,  &c.,  to  tl:e  AA  elsh  Metropolitan  War  Hospital, 
WHiTCHt^RCH,  near  Cardiff".  Forms  of  tender,  &c.,  from  the 
Clerk  and  Steward.  , 

ToXTETH  Park  (Guardians  require  lenders  by  noon  March  19 
for  three  moutjis'  Electrical  Su])plicB.  Forms  of  tender  from  the 
Clerk,  15,  High  Park-street,  Liverpool. 

Warrington  Guardians  I'equire  tenders  by  5  p.m.  March  20 
for  six  months'  sup])ly  of  Electrical  Cioods.  Iroimiongery,  &c. 
Forms  of  tender  from  the  Clerk,  Bewsey-ehambers,  Warrington. 


Synchronous  Condensers. 

The  Toronto  Electric  Commissioners  invite  tenders  for 
Synchronous  Condensers  of  5,000,  7,500  or  10,000  k.v.a.  capa- 
city for  operating  on  their  hydro-electric  system,  25  cycle, three- 
phase.  Alternatives  are  required  for  2,200  and  13,000  volt 
machines.  Specifications  and  particulars  may  be  obtained  from 
the  general  manager,  Mr.  H.  H.  Couzens,  226-8,  Yonge-street, 
Toronto,  and  tenders,  addressed  to  the  Chairman  of  the  Toronto 
Electric  Commissioners,  are  to  be  in  by  March  28. 
Electric  Light  and  Power  Concession  (Extension  of  Time). 

The  time  for  the  receipt  of  tenders  for  a  30  years'  concession 
liy  the  tiovernment  of  tircnada  for  Generating  and  Supplying 
Electricity  for  Lighting  and  Power  in  the  town  of  St.  George's 
and  the  residential  suburbs  has  been  further  extendecL  and 
tenders  will  now  be  received  at  the  Office  of  the  Colonial  Secre- 
tary up  to  March  31.  The  concession  will  be  renewable,  and 
the  Government  retain  the  sole  right  to  purchase  at  a  price  to 
be  fixed  by  arbitration.  The  contracting  firm  will  be  allowed  to 
import  free  of  duty  all  materials  required  for  electric  lighting. 
Particulars  from  the  office  of  the  Colonial  Secretary,  Grenada, 
liritisli  \\'est  Indies. 


TENDERS  RECEIVED  AND  ACCEPTED    M 


Derby.— 'rhcCduiKiI  )ia\cai(  cptrd  tlic  tciidir  i.f  K.  .Miu'li-y  &  Sunt^ 
(£12,150)  for  exten.sion  of  power  station,  and  that  of  -J.  A.  Aiton,  Ltd. 
(£424)  for  the  sujjply  of  steam  piping. 

Keighley. — The  tender  of  Messrs.  Hugh  Spencer  &  Sons  has  bee" 
accepted  for  electrical  work  at  the  Keighley  \^'ar  Hospital  and  at 
the  Morton  Banks  Sanatorium  for  one  year. 

Cheltenham. — The  Corporaticn  have  ])laccd  an  order  with 
Messrs.  Ransoraes,  Sims  &  .JefTeries  fcr  an  electric  vehicle  at  £924. 

Xuneaton. — The  Electricity  Committee  has  placed,  an  order  with 
Messrs.  G.  &  .1.  Weir  &  Co.  for-a  steam-driven  feed  pump  at  £110. 

Melbourne  (Victoria). — The  City  Council  have  accepted  th" 
tender  of  the  General  Electric  Co.  for  the  supply  of  10,600  assorted 
metal  filament  lamps  at  £790.  6s.  3d. 
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I  FINANCIAL    MATTERS.  I 


COMPANIES'  MEETINGS  AND   REPORTS. 


Metropolitan  Electric  Supply  Co.  (Ltd.) 

The  :i(ltli  (Ir.liii^.n  Ccnc  tmI  .M-itiiii;  wiis  li<-|cl  on  Tuesday.  Mr.  .\.  \\\ 
Tait,  till'  chainiian  of  the  comiianv.  iin'Hid  nt.'. 

The  SECRETARY  (Mr.  E.  Cunliffc  Owen'.  C.M.ti.)  having  road  the 
notice  convening  the  meeting  and  the  auditors'  report. 

The  CHAIRMAN  stated  that  the  gross  revenue  for  the  past  year  had 
licin  €277.StO!l,  an  incrc-a=e  on  that  of  the  previous  year  of  £48,708.  The 
units  sold  had  been  24,.595.1I8,  an  incroa??  of  4.7.50.388.  The  gro.'^s  re. 
venue,  showed  an  incr>>asc  of  approximately  21  per  cent,  and  the  units 
sold  an  increase  of  approximat'^Iy  24  per  cent.  The  g  oss  revenue  ob- 
tained  wat  the  largest,  since  the  company  lost  the  Marylcbone  area. 
Those  wore  gratifying  figures  of  increa'C.  but  he  nui>t  ask  the  share- 
holders to  bear  in  mind  that  we  wer'  living  in  excei)tiona|  tim"s  and  that 
a  large  part  of  the  inciea'o  was  attributable  to  power  su  p'icd  for  special 
puqioses.  particularly  in  th"  company's  west.'ni  area  and  also  in  a 
measure  to  the  ineren  ed  rlnrgcs  for  I  lie  supply  which  tie-  company  had 
had  to  imi>o  e,  in  common  with  all  other  L<milon  co'oianies,  to  cover 
part  of  the  great  increase  in  cost  of  generation.  The  growth  in  the 
western  area  had  consequently  been  abnormal,  but  it  was  also  encoin'ag- 
ing.  The  company  still  continued  to  suffer  from  (lie  litihting  restrictions, 
but  the  directors  hoped  (hat  some  of  the  lost  re\rnue  might  be  regained 
during  the  eunent  year.  Return  to  normal  conditions  could  not.  how- 
ever, bo  looked  for  until  the  conclusion  of  the  war.  There  had  also  bei-n 
a  certain  h)-s  of  revenue  due  to  (he  Summer  Time  .\i>t.  The  total  niMubcr 
of  new   connectiinis    madr   duiiuL'   Hie   vnr   was  encouraginj;.    luil    Hi.' 


yrea("r  i)ni|H>rtion  had  been  in  the  western  area.  The  costs  ot  generatioit 
and  (listribu(io-i  of  electricity  and  management  anil  other  expenses  were 
clearly  set  forth  in  the  revenue  account.  The  only  item  which  showed 
ai\  -nioii-  ailvance  was  that  of  coal,  and  this  the  sharcholdei-s  would 
ii:ilui:il|\  .  \|H'ct  in  consequence  of  the  large  increase  in  the  numl>er  of 
M'iil>  i;riiri,i|..(l  and  sold.  There  was,  however,  in  addition,  a  consider- 
able increase  in  the  item  owing  to  the  increase  in  prce  per  ton.  which  was 
no  less  than  25  per  cent,  on  the  average  price  paid  in  1915.  They  must 
expect  some  further  substantial  advance  in  the  present  year,  It  was  a 
matter  of  vital  necessity  to  the  company  to  mainta'-i  •  ro.cr  stocks  of 
coal  ;  at  present  they  had  a  reasonable  'took  a  '■  ;o  well  covered  fcr 
future  supplies.  The  amoimt  set  aside  to  eeyr-f  ation  and  reserve  fund 
was  .£40,090.  compared  with  £27.000.  The  capur.l  exT  erditure  had  in- 
creased diu-ing  the  year  by  £34.493  to  £2.293,093.  If  ai  electric  supply 
business  was  to  l)e  progressive  and  successful,  capital  expenditure  in. 
some  from  or  another  must  continue  from  year  to  year.  The  u>  vestments 
stood  at  cost  £229,721)  in  (he  balance  sh'et.  whereas  the  approxunate 
value  of  those  on  the  loth  ult.  was  £207.21 1.  The  securities  wci-e  largely 
of  the  trustee  class.  The  directors  did  not  consider  it  necc.ssarj-  to  de, 
part  from  the  practice  of  dealing  with  d-preeiation  on  investments  as 
and  when  the  same  might  be  realifed.  On  the  liabilit  cs  side  the  loan 
from  bauUers,  which  stood  at  £135000,  showed  a  dcciTasc  of  fo.OOO 
compared  with  the  previous  year,  notwithstanding  the  aminmt  of  capital 
expenditure  which  had  been  undertaken  in  that  period.  The  deprecia- 
tion and  reserve  finid,  with  (he  addtiou  of  £40.000  from  the  year's 
revenue.  sto<id  a(  .t377.3.')8.  The  amount  appropriated  from  n-vcnue 
ad  not  b"en  arrived  at  bv  any  process  of  taking  certain  percent!  •  on 
the  various  it(ms  of  capital  eNpeiiii:(ure  b.iM  il  upon  the  a-suniption  of 
Ihiir  |.rcil)Mlilr  life,   hut    i(    hail  Iimii   eunsiih  inl  a   ivasonable  provis  on 
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foracompaav  who-e  a^.-cts  wer>  of  such  magnitude  to  set  aside  for  the 
parpo5<^  of  depr.^ciation  and  reserve.  Referring  to  the  question  of  the 
consolidation  of  the  electric  supply  undertakings  of  London,  he  said  he 
only  hoiK-d  that  when  the  proper  time  anived  for  the  negotiations  to  be 
-taben  up  again  with  the  same  end  in  view  the  subject  would  be  ap- 
proached with  a  broad  and  give-and-take  spirit  by  all  tlie  London  supply 
«ompaaies  and  also,  le  trusted,  by  the  London  Coimty  Council.  After 
warmlv  recognising  the  excellent  work  done  bv  the  staff,  he  concluded 
bv  proposing  a  resolution  for  the  adoption  of  the  report  and  accounts, 
aad  the  payment,  in  addition  to  the  interim  dividend  of  Is.  per  share, 
of  a  further  dividend  of  2s.  per  share  on  the  whole  of  the  ordinary-  shares. 
Mr.  W.  HARRLSOX  CRIPP.S  secoided  the  resolution,  and  after  a 
trief  discussion  the  motion  was  carried  unanimously.  The  retirimr 
<iirectors  and  auditors  were  re-elected,  and  the  proceedings  tenninati  (I 
vith  a  vote  of  thanks  to  the  chairman. 

BOUBMEMO0TH  &  POOLE  ELECTRICITY  SUPPLY  CO.  (LTD.)— At  tlie 
meeting  on  W.-dnesdav  it  wa>  reiioited  tliat  tip'  capital  expended  during 
1916  on  account  of  the  Bournemouth  Order  <lSi10).  the  I'oole  and  Brank- 
some  Order  (1897),  the  Christchurch  and  District  Order  (1899)  and  the 
Pokesdown  Order  (1902)  amounted  to  £2.293,  making  a  total  exjiendi- 
ture  £492,916.  The  years  profit  after  deducting  generation  and  distri- 
bation  costs,  rent,  rates,  ta.xes,  wages,  directors'  fees,  general  establish- 
ment and  other  charges,  and  proportion  of  salaries,  was  £35,21.5, 
and  with  £3,607  brought  forward  the  total  was  £38,822.  Deducting 
interest  on  debenture  stock  and  on  temporar>-  loans  (£8.782),  leasehold 
and  special  redemption  funds  and  intere.st  (£2,047),  and  amount  carried 
to  reserve  for  depreciation,  &c.  (£8,000),  the  balance  available  was 
£19.993.  Of.  9d.  Interim  dividends  on  the  ih  per  cent,  preference  shares. 
«a  the  6  ])"r  cent,  second  preference  shares  and  on  the  ordinaiy  shares  at 
the  rate  of  5  per  cent,  jx'r  anniuu  for  the  half-year  ended  .June  30  (lets 
tax)  have  been  paid,  leaving  for  further  distribution  £11.443.  5s.  9d. 
FinaldivJdcnds  on  the  4J  per  cent,  preference  and  the  6  per  cent,  second. 
preference  .-shares  for  the  half-year  ended  Dec.  31.  1916.  have  also  been 
paid,  and  the  directors  recommended  that  a  final  dividend  on  the  ordi- 
nary shares  at  the  rate  of  7  per  cent,  per  annum,  for  the  half-year  ended 
Dec.  31,  1916  (less  tax)  be  declared  (making  6  per  cent,  for  the  year). 
leaving  £2,265.  3s.  3d.  to  l)e  carried  forward.  The  total  applications 
ffeoeived  at  Dec.  31  last  amounted  to  the  equivalent  of  11,4.59  kw..  an 
increase  of  910  kw.,  and  the  total  number  of  vmits  sold  was  4.082.830. 

BRITI8H  ENGINE,  BOILEB  &  ELECTBICAL  INSURANCE  CO.  (LTD).— 
At  the  recent  meeting  the  directors  reported  tl.at  an  interim  dividend  of 
is.  per  share  (hss  tax)  was  paid  in  .July  la>t  and.  after  writing  off  £7.ri.53 
from  inviT-tments  and  furniture,  &c..  and  adding  £5,000  to  reser\'e  for 
eurrent  ri.sks.  the  credit  balance  is  £8.360.  The  directors  recommendtd 
payment  of  a  final  dividend  of  6s.  per  share  and  a  bonus  of  4s.  (both  li-'s 
tax)  for  the  year  1916,  which  would  absorb  £7,781. 

Mr.  R.  OuARLE-s  I>oni;rid<ie  (Chairman)  said  that  the  results  of  the 
past  year's  operations  had  been  most  satisfactoiy,  having  regard  to  th? 
conditions  under  which  business  had  beon  carried  on.  There  had  been  a 
marked  growth  in  the  numlj<T  of  firms  irsuring  their  plant  against  break- 
<iown.  with  the  r.-sult  that  the  premium  income  had  )ncrea.scd  from 
£117,112  to  £125.8.51 — the  largest  advance  in  any  single  year,  with  one 
«"ioeplion,  since  the  formation  of  the  company.  During  the  year,  how- 
ever, th'-y  had  fe|t  th"  effects  of  a  noticeable  increase  in  the  cost  of  re- 
pain  and  in  the  cost  of  travelling  exi)en8es,  &c.  The  profit  earned. 
neTcrtheless,  showed  only  a  small  reduction  from  the  previou.s  year. 
'Htf  companv  were  gratifi-d  bv  the  honour  confetred  upon  its  chief 
«-ngiwvr  (.Mr.  .Michael  i^oii-.Tidge.  .M.A.,  M.T.C.E..  M.I.M.E.).  who  has 
Ijeen  elected  to  th"  po-ition  of  I'resident  of  the  Institution  (if  .Mechanical 
EnKim-<rs. 

BBOMPTON  ft  KENSINQTON  ELECTRICITY  CO.  (LTD.)— For  the  year 
ended  liic.  111.  lllHi.  th  •  din  etom  reeoniiuend.  after  ap]iro]iriating  £7.1.5(1 
to  d<-pr>-eiati(m  and  r.-iervi-,  a  final  fiividend  at  rate  of  7  per  cent,  on  the 
preferr-'d  Khari'H  and  a  final  dinlribution  at  rate  of  10  per  cent,  on  the 
xrdin.^rv  -h'ln-n,  making  !•  per  cent,  for  the  year  (less  tux),  cariying  for- 
M.^rd  t.'iiP7.5. 

BRUCE  PEEBLES  tc  CO.  (LTD.),— The  total  profit  for  the  year  1916 
amouiiti  lo  tl't.  tiiH  1 1-.  "id.,  and  after  d^-ducling  udminiHtnition  exiienses. 
iiil<T>^t  p.iirl  on  Ihe  niortgnge  riebentures,  and  allowing  for  inten  st 
.ic<  rii  .1  ..n  th"-  ii'i'ecur-d  d  ■b-nlur.-n  anil  for  d  •preeiution.  IIk-  net  profit 
i«  til. '•.'!()  I.,  ltd.,  ultieh  in  Mubjeel  to  exce»«  profits  duly  anil  itontrol 
taxation  f.ir  th--  y.nr-,  191.5  iirid  1916.  the  amounis  of  wliicli  have  not 
yet  bern  a»eirliiiriiil.  Th"  workn  have  Ikm-ii  entirely  eniployi'd  during 
the  yr«r  on  War  w'lil,.  Ilavirtg  regaril  to  th:'  alinornia!  tim"»  aid 
•lilTi   111'..-.   Ill"   diret.,r-  e.,  i«i.|r  ihe  results  are  HatiKlaclory. 

CAMBRIOOE  ELECTRIC  SUPPLY  CO.  (LTD.)     At  the  rieeni   meeting  the 

«h'|' '^I'    '•    ^I'l -'vi  iiiid  thnt  Ihe  wvere  lighting  n-Hlrict  lolls  hud 

I'll'    '  .  but  111'-  iiiereuwd  deiiiniid  lor  |miwit  had  loiii- 

y<  '       <'i"il 'iwl  £HO!l  more  Ihun  in  1915.  uiid  rates 

'ii"l  '  ll"i<l       II'-  Ihiiughl  Ihul  it  liny  i-oulil  piiv  5  iMT 

c.-nl    'I.-    ■  !.  T.  I,..l.|'  r.  vsMiiM  I,.-  r,iti«(i.d. 

CfLARIMO  CROBI,  WEST  BHD  k  OITJT  ELECTRICITY  SUPPLY  00.  (LTD  ) 

•    Tie      '■      ■>.,,,„.■    -fil.     \\:    .   i:„,| |.-it,.k„it'.  (roniHale-of  ciiir.-iil, 

'"  1  Ills, 961    in     1915).    the   exp.-nfei, 

I    (t70.(MlM).  and  tlie  net  earrings 

" Iiroiighl  forward  (£IH,Otl)  and 

o  I,.  He-  lolnl  nvnilable  JH  £9Z,92ll.       All.-r 

I"  nil'-  "I'M^k  (£I7,M29)  nnrl  M-Ming  anide  (or 

•'    .  .-.  £511,01111,      Out  of  IhlHhai  been  puiil 

Ui.-  .l..,.lii.|  ■.!,  1),.  pr.|.  ii.i  ■  «hnn»  for  Ih"  venr  (£18.(M)0),  nnd  iiii 
in«<-fjmilivid.iidt.,rlli>-  )lr-l  linll  nl  1916  nt  rnle  of  4  |»r  -ent,  per  niiiniiii 
•Ml  th"  ordinnn-  .Imrti'  (iH.IHHi),  li-uvnig  to  Ije  d'-iill.  with  £27,01'0.     Th' 


directors  recommend  that  a  final  dividend  be  paid  on  the  ordinary 
shares  for  th^  second  half-year  at  the  rate  of  6  per  cent,  per  annum, 
making  5  per  cent,  for  the  whole  year,  absorbing  £12,000,  and  that  there 
be  carried  forward  £15,090.  The  company  has  now  connected  toils 
West  End  mains  a  total  equivalent  of  724,418  (.30  watt)  lamps  ;  457,185 
in  lighting,  42,798  in  heating  and  224,435  (9,025  h.p.)  in  motive  power. 

The  gross  earnings  of  the  City  undertaking  from  sales  of  current,  rents, 
&c„  were  £176,464'  (against  £158,357),  and  the  exTJenses  were  £110,909 
(£94,590),  the  net  earnings  being  £65,555  (£63,767).  With  balance 
from  previous  year  (£18,000)  the  total  available  is  £83,555.  After  pro- 
viding for  interest  on  debenture  stock,  loans  and  advances  (£29,816),  the 
balance  is  £53,738.  16s.  8d.,  out  of  which  has  been  paid  the  dividend  on 
the  preference  shares  (£18  000),  leaving  £35,738.  16s,  8d.  The  directors 
recommend  that  £17,738.  16s.  8d.  be  transferred  to  general  reserve 
(income)  account,  and  that  £18,000  be  carried  forward.  The  company 
has  now  connected  to  Citv  mains  the  total  equivalent  of  748,623  (30  watt) 
lamps  :  319,160  in  lighting.  69,640  in  heating  and  359,823  (14,470  H.r.)  in 
motive  power. 

CITY  OF  LONDON  EIjECTRIC  LIGHTING  CO.  (LTD.)— The  total  capital 
expenditure  on  Deo.  31,  1915,  was  £2,648,764,  and  the  exjienditure 
during  1916  on  additions,  extensions  and  replacements  was  £7,775, 
making  £2,656,540.  The  total  amount  written  off  prior  to  Dec.  31,  1915, 
was  £618.932,  and  a  further  amount  of  £5,587  has  been  written  oft  in 
respect  of  buildings,  plant  and  oth-"r  works  dsmantled  during  1916, 
making  the  net  expenditure  at  D?c.  31  last  £2,032.020.  or  an  increase  of 
£2,188  during  1916.  The  annual  profit  has  again  been  prejudiced  by  the 
enforced  reduction  of  lighting,  by  the  further  increased  cost  of  coal  and 
of  aU  other  items  or  production,  and  by  the  effects  of  the  Summer  Time 
Act,  The  revenue  for  the  year  was  £330,751,  and  interest  on  invest- 
ments and  di-scounts,  &c.,  was  £2,184,  a  total  of  £332,936  (against 
£311,819  in  1915),  Deducting  exjjenses  of  generation  and  distribution 
( £103,322).  repairs  and  mamtenanee  of  buildings,  machinen'.  Sec.  (£9,747), 
street  lighting  expenses  other  than  supply  of  electricity  (£3,217),  rent. 
rates,  taxes,  management  expenses  and  special  charges  (£82,824)  the 
balance  is  £133,825,  and  with  £18,024  brought  forward,  the  total  avail- 
able  revenue  is  £151,849,  01  this  sum  the  following  amoimts  have  been 
distributed  or  provided  for  :  Interest  on  loan  from  bankers,  consimiers' 
deposits,  &c.  (£2,841),  interest  on  first  and  second  debenture  stock  for 
year  1916  (£25,962. 10s,),  interest  transferred  to  debenture  stock  premium 
rjdemption  account  (£1,622),  leasehold  redemption  accoimt,  interest  and 
appropriation  (£309),  contributions  to  employes'  provident  and  bene- 
volent funds  and  under  National  Insurance  Act  (£1,567),  stores  written 
down  (£47),  and  amoimt  transferred  to  reserve  (£40,000),  leaving  available 
for  dividends  on  preference  and  ordinarj'  shares,  &c  ,  £79,501. 

The  directors  now  recommend  that  the  following  dividends  for  the 
year  be  declared  (less  tax)  :  On  the  preference  shares,  12s,  X)er  share, 
.  being  at  full  rate  of  6  per  cent,  per  anniun  ;  on  the  ordinary  shares,  16s. 
]ier  share,  being  at  rate  of  8  per  cent,  per  anntun  (as  against  a  distribution 
of  8  per  cent,  for  1915).  On  accoimt  of  these  dividends  6s.  per  share  on 
both  classes  of  shares  was  distributed  in  September  (£25.713).  leaving  to 
be  distributed  6s.  per  share  on  the  preference  and  10s.  iier  share  on  the 
ordinary  shares.  The  total  dividends  for  year  amoimted  to  .£62,369,  and 
the  balance  carried  forward  was  £17,132.  The  average  price  per  imil 
for  private  supply  was  2-5ld.,  against  2-27d.  in  1915,  and  2-26d.  in  1914. 
The  total  number  of  consiuners  was  14,616.  a  decrease  of  104,  comjiared 
with  1915,  and  the  connections  were  equivalent  to  47,131  kw,  (against 
46,161  kw,).  The  reduction  in  the  number  of  customers  is  en tiivlv  due  to 
war  conditions,  which  have  caused  the  suspension  of  luany  businesses, 
notably  among  stoeklu-okers  and  foreign  banks  and  firms.  33.758.S72 
units  were  gi-n.-iati-d  (against  34,643,297  imits),  and  the  units  sold 
28,982,456  (against  479,079).  The  power  and  heating  sup))lies  eontinuo 
to  show  a  steady  increase,  the  total  units  sold  for  these  )mriMis<s  in  1916 
being  as  follows  :  Power  12,321,795  and  heating  3,165,6111  units,  total  of 
15,487,408  units,  or  54-9  ]ier  cent,  of  the  total  units  solii  for  private 
sujiply,  A  consid'Tuble  quantity  of  power  is  now  being  su])]ilicd  to 
factories.  Major  tlie  Marquess  of  Winchester,  one  of  the  directors,  is 
i.till  serving  with  the  liiitish  Army  in  yriince,  and  leave  of  ab.sonce  has 
b-er  granted  to  Mr.  A.  F.  Harrison,  .secretaiy  to  the  company,  toenable 
him  to  accept  a  eomniission  in  the  Hoyal  Defence  {"♦oi-jis.  Tlie  diivotors 
1-,'gi-et  (lull  iiiiii-  iiii-nil.i-i^  of  (lie  statr  who  joini'd  II. M.  Forces  have  been 
kill'-il  ;    19  lim  ■  ln-'ii  «  niiinh-il  oi  iii\  ■iliilril,  and  one  is  a  prisoner  of  war, 

COUNTY  OF  LONDON  ELECTRIC  SUPPLY  CO.  (LTD.)— .Mr. . I  H.  Hrailh- 
waite  presided  over  th''  meeting  on  .Monday,  and  saiil  that  the  results 
if  the  past  year's  working  relleded  very  gii'al  en  (lit  upon  liolh  deiwrl- 


meiilH  of  the  eoinpi 


1  ailmiiiislratiii 


(he 


ereini  side,  under  Mr. 


II.  H.  Kenwiek,  and  llie  liihiiieal  siih-,  under  Mr.  C.  1',  S|mrks— pur- 
lieiilarly  ill  view  of  (lie  dillii  nil  eiiiiimslaiiees  which  had  surrounded 
all  electric  siipplv  uiidi  rlakiiiiis.  The  ri-i-eip(s  from  the  sale  of  eurrent 
iiloiie  had  incieused  by  nearly  £14,11(1(1.  ainl  nil  hough  ( he  eo8(  of  eoul  had 
Koiie  up  9(1  per  eenl."  their  coiil  eosi  iliinng  (he  pas(  year  showed  an 
iiiereasi'  of  only  65  |K-r  ii'iil.  lonipari-il  widi  1914.  lie  might  mi'iilioii 
(hal  whereas  in  1911  the  freight  froin  the  Tyne  lo  London  was  ;)h.  per 
loll  at  (hi-  pri'.siiil  lime  it  was  ISs.  Thi- (odil  rei-eip(s  on  n-veuue  account 
were  £11111,066,  coiiipaied  willi  £29.H,2(iK  in  1915,  and  lo  thnt  increase 
every  il'-iii  on  Ihe  lisl  i-ondilnid  iliM'pi  I  In-  leiilal  of  iiielerM.  from  wliii-h 
for  liii'  lirsl  (iim-  I  hey  luiil  didii'  Inl  Ihe  cosI  of  repairs  of  mi'lei-s.  Tli'-ie 
WUH  an  apiuironl  di'i-ienxe  in  (In-  inli-rest  and  dividends  rei-eivalile,  but 
that  was  iici-ouiited  for  liy  (he  im  leasi-d  iinonie  lax  deducted.  Thi-  total 
expi'iiHi'H  were  £186.171.  iigaiiisl  £150,393,  and  (he  net  n-veiiiii'  was 
£156,894.  Hgaiiisl  £1.59.6119.  They  hud  been  able  lor  (lie  Hist  (ime  to 
debit  di''  whole  of  lepuiiB  iiguiiisi  levenue  iiislead  of  ugninst  reserve  for 
deprei-inlion  ;  and  if  a  comparison  were  miide  on  even  terms  Ihe  figure 
Would    111-   £|I17,0(KI.  ugnliiMl    £1.59.(190.     The  aiiiomd    (hey   were  uppro- 
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priating  to  depreciation  was  being  increased  from  £-10,000  to  £45,000, 
and  they  intended  ultimately  to  raise  it  to  foO.OOO.  which  was  the  figure 
he  had  always  had  in  his  mind  as  the  one  they  must  reach  before  paying 
an  intireased  dividend.  It  was  somewhat  unfortunate  that  during  the 
war  the  riverside  stations,  which  in  the  ordinary  course  of  things  were 
lar  more  economical  than  stations  dependent  upon  railway  supplies, 
were  now  more  expensive  owing  to  the  heavy  rise  in  freights.  At  present 
rail-borne  coal  was  cheaper  than  sea-borne  coal.  Fortunately,  however, 
the  company  were  able  to  use  both,  and  by  means  of  the  interconnection 
between  City-road  and  Wandsworth  they  were  able  to  utilise  their  coal 
supplies  at  either  entl.  After  the  war  freights  would  no  doubt  come  down 
with  a  run,  and  stations  with  water  facilities  should  again  prove  their 
greater  advantages.  They  were  paj-ing  the  same  dividend  as  for  the 
previous  year — namely,  7  per  cent, — on  the  ordinary  shares,  leaving 
£18,377  to  be  carried  forward,  against  £14,499  brought  in.  They  were 
carrying  forward  neaily  £4,000  more,  placing  £5,000  more  to  reserve  for 
-depreciation,  and  were  meeting  the  whole  cost  of  the  repairs,  amounting 
to  about  £10,000,  out  of  revenue.  In  addition  they  were  writing  otf 
various  suspense  accounts.  They  could  hardly  have  had  a  more  difficult 
year  than  19K)  had  proved,  but  so  far  their  officers  had  managed  to  bring 
them  through  successfully.  After  writing  off  substantial  sums  from  the 
reserve  for  depreciation  they  carried  forward  on  that- account  £101,439, 
against  £78,052  last  year.  The  premium  reserve  account  stood  at 
£10,161.  The  arrangement  entered  into  for  giving  a  bulk  supply  to 
various  tramways  and  lighting  undertakings  south  of  the  Thames,  at 
Sutton  and  elsewhere,  had  been  working  very  satisfactorily  during  the 
past  year,  over  one  and  a-half  million  units  having  been  sold  for  that 
purpose,  and  they  had  now  come  to  a  similar  agreement  with  the  South 
London  Electric  Supply  Co..  in  which  they  themselves  were  very  large 
shareholders.  They  honied  that  that  further  interconnection  would  be 
made  by  the  end  of  the  present  year,  and  were  expecting  to  sell  to  that 
company  a  large  amount  of  current.  As  opportunity  offered  they  were 
steadily  pursuing  the  policy  of  linking  up  and  concentrating  electric 
supply  in  a  smaller  number  of  big  stations  rather  than  in  a  large  number 
of  small  stations.  With  regard  to  their  scheduled  site  at  Barking  for 
a  large  power  hou.sc,  that  was  now-  carefully  protected  and  secured 
beyond  question.  With  regard  to  the  actual  progress  made  by  the  com- 
pany during  the  year,  it  would  be  seen  that  applications  were  secured 
amounting  to  over  4,300  kw.,  and  the  current  actually  sold  showed  an 
increase  of  about  4,500,000  units,  which,  in  view  of  all  the  restrictions 
ajid  difficulties,  met  with  was  a  very  satisfactory  result.  He  was  afraid 
they  must  anticipate  the  war  continumg  throughout  this  year,  and  that 
would  probably  mean  that  the  high  price  of  coal  would  continue,  with 
probably  increased  difficulties  in  that  respect,  and  also  restrictions  in 
various  other  directions.  The  Summer  Time  Act  would  come  iivto  force 
earlier  this  year  than  it  did  in  1910.  The  second  advance  of  10  per  cent., 
Jiowever,  in  the  price  of  current,  which  came  into  effect  on  April  1,  1916, 
would  help  their  receipts  in  the  first  quarter  of  the  present  year,  compared 
with  the  corresponding  period  of  last  year,  and  as  they  had  sold  an  extra 
1,000,000  units  already,  they  would  see  that  the  company  had  done  very 
well  up  to  date,  though  he  did  not  want  to  predict  what  the  final  result 
would  be  for  the  year. 

ELECTRO -BLEACH  &  BYPRODUCTS  (LTD.)— The  directors  have 
tleclared  further  intcri;u  dividends  on  acciumt  of  tlic  year  1916  of  3.!  per 
cent,  on  the  V'referenoe  shares  (making  7  per  cent.)  and  of  7  per  cent,  on 
the  ordinan.-  shares,  le^s  tax  in  both  cases.  The  directors  wiU  not  be  in 
a  position  to  adjust  finally  the  accounts  for  1916  urtil  they  have  settled 
with  the  Ministry  of  Munitions  in  regard  to  the  duties  payable. 

JARROW  &  DISTRICT  ELECTRIC  TRACTION  CO.  (LTD.) — The  revenue 
■for  1916  was  £8,755.  a  decrea.-ie  of  £100.  compared  with  1915.  After  pay- 
ing expenses  (including  interest  on  debentures  and  loans)  and  making  a 
provision  of  £800  for  renewals,  there  remains  £2,213.  With  £1,039 
brought  forward  the  available  balance  is  £3,253.  The  directors  now  pro- 
pose to  place  to  reserve  £900  and  to  pay  a  dividend  on  t  he  ordinarj'  shares 
at  the  rate  of  3  jiei  cent .  for  the  year,  leaving  £855  to  be  carried  forward. 

MELTON  MOWBRAY  ELECTRIC  LIGHT  CO.  (LTD.)-— .Vt  the  recent  meet- 
ing a  dividenil  of  2  per  cent,  was  declared,  £800  was  placed  to  plant 
renewals  reserve  and  £395  carried  forward.  The  chairman  (Mr.  W.  J. 
New)  said  that  the  report  was  satisfactory  untler  the  circumstances, 
though  the  dividend  had  fallen  off.  No  reduction  in  cost  of  coal  could 
be  ex[)ected,  and  a  further  increase  in  charges  to  consumers  would  he 
made  at  an  early  date.  With  £867  lirought  fonvard  the  year's  revenue 
was  £2,.'i49  Us."-.-)d.,  and  liaving  jiroviiled  £955  debenture  interest,  the 
available  balance  Ha>  tl,."i'.i4.  Us.  'k\. 

NEWCASTLE-UPON-TYNE  ELECTRIC  SUPPLY  CO.  (LTD.),— The  con 
nections  to  the  company's  system  at  the  end  of  1916  amounted  in 
282,7.')0h.p,,  comiiared  with ' 2.58,390  ii. p.  in  1915,  or  an  incna-e  of 
24,360  H. p.  The  i-iofit  for  the  year  is  £224,266  (against  £204,419), 
and  with  balance  brought  forward  the  total  is  £229,4.')7  (against  £210,365), 
a.gainst  which  has  been  charged  interest  on  debenture  stocks,  loans, 
&.C.  (£tX),.')68,  against  £58,098)',  leaving  an  available  balance  of  £168,889 
(£151,669).  The  directors  recommend  a  dividend  of  2.1  per  cent,  on  the 
preference  shares,  making  with  the  interim  dividenil  5  per  cent,  for  the 
year  (£45,617),  and  a  dividend  ot  4J  per  cent,  on  the  ordinary  shares, 
making  with  the  interim  dividend  7  per  cent,  for  the  year  (£55.838),  the 
transfer  of  £30,000  to  reserve  for  depreciation  and  of  £30,000  to  general 
iTserve,  carrying  forward  £7.434.  15s.  lid.  Out  of  the  amount  passed  to 
general  reserve  account  at  the  last  annual  meeting  (£28.000)  the  balance 
of  the  cost  in  connection  with  the  issue  of  first  and  second  mortgage 
'hibenture  stocks,  amounting  to  £13,797.  ISs.  ,5d..  has  been  written  off, 
and  £12,593  was  transferred  as  a  provision  for  possible  lo,s8  on  realisation 
of  investments,  leaving  in  general  reserve  account  £2.013.  1.5s.  5d.  The 
plant,  mains,  &e.,  have  been  efficiently  maintiiiiied.  the  sum  of  £98,199 


having  been  spent  thereon  out  of  revenue.  The  additions  to  capital 
expenditure  account  for  the  year  amounted  to  £63,881.  14s.  6d.,  and 
represent  payments  on  account  of  extensions  in  progress  at  Carville  and 
Dunston  power  stations,  and  also  to  the  general  distribution  system. 
As  a  result  of  negotiations  which  have  taken  place  between  the  boards 
of  the  Cleveland  &  Durham  Electric  Power  (.'o.  (Ltd.)  and  the  company, 
the  directors  recommend  that  the  company  should  make  an  offer  to 
acquire  (by  an  exchange  of  shares)  the  shares  and  funded  preference 
income  stock  of  the  Cleveland  Co.  The  proposed  exchange  of  shares 
will  involve  an  increase  of  the  company's  capital. 

NORTHALLERTON  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— At  tlie 
recent  meeting  it  was  reported  that  the  past  gear's  net  profit  was 
£232.  4s.  5d.,  against  £496.  Os.  2d.  in  1915.  The  sum  of  £1-56.  had  been 
exjiended  out  of  revenue  in  order  to  maintain  the  buildings,  machinery, 
&c.  The  decrease  in  profits  was  entirely  due  to  the  effects  of  the  war. 

NORTHAMPTON  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— The  account  s 
for  1916  shnw  that  i."i.."t"i  has  been  added  to  depreciation  account  and 
£925  written  otf  lined  motors.  The  reserve  fund  is  increased  by  £1,000. 
The  dividend  on  the  or<.linary  shares  is  at  the  same  rate  as  for  the  pre- 
ceding  year,  8  per  cent,  for  the  half-year,  making  6  J  per  cent,  for  the  year, 
and  £"2!009  is  carried  forward,  against  £3,114:  The  lamps,  motors  and 
heating  devices  installed  (reckoned  as  32-watt  lamps)  were  19.596,  making 
a  total  equivalent  of  242,853  lamps.  Th?  increa,se  in  horse-power  of 
motors  was  576.  making  a  total  of  5.144  h. p..  of  which  3,580  were  let 
out  on  hire.  During  the  year  1,071  yards  of  l.t.  distributing  mains  were 
laid,  making  a  total  length  of  35  miles  525  yards,  also  5  miles  444  yards 
of  e.h.t.  three-phase  mains,  bringing  the  total  ofthose  mains  up  to  7  miles 
1.099  yards.  The  maximum  winter  load  on  the  plant  was  2.750  kw,  and 
the  total  of  the  units  sold  for  the  year  was  5,526.482.  an  increase  of 
9-3  per  cent.  A  large  amount  of  work  was  accomplished  durirg  the 
year  in  connection  with  the  new  generating  station. 

The  report  and  accoimts  were  adopted  at  the  meeting  on  Friday  last. 

OXFORD  ELECTRIC  CO.  (LTD.). — Sir  Henry  Mance  stated  at  tin- 
recent  meeting  that  the  decrease  in  the  dividend  on  the  ordinary  shares 
of  1  per  cent,  was  due  to  the  war.  The  colleges  were  practically  all 
closed,  the  lodging  houses  had  suffered  severely  and  were  most  of  them 
empty.  The  '■  Daylight  Saving  "  Act  had  probably  caused  a  loss  of 
£1,000,  while  the  restricted  lighting  in  the  streets  and  shops  made  a  very 
appreciable  difference  in  their  revenue.  On  the  other  hand,  the  demand 
for  power,  heating  and  cooking  helped  them  to  some  extent,  and  the 
hosi)itals  made  up  for  the  loss  of  one  or  two  colleges.  They  had  increased 
the  price  of  current  owing  to  the  great  increase  in  the  price  of  all  com- 
modities. With  regard  to  the  future,  he  feared  they  would  have  to  wait 
until  the  end  of  the  war  before  they  could  expect  to  see  any  considerable 
increase  in  their  business.  Taking  one  consideration  with  another,  he 
thought  that  when  things  came  back  to  their  normal  conditions  they 
might  reai5onably  look  forward  to  a  speedy  return  to  that  degree  of 
prosperity  which  the  company  enjoyed  befor.^  the  war. 

KUSHDEN  &  DISTRICT  ELECTRIC  [SUPPLY  CO.  (LTD.)— At  Dec.  31 
last  there  were  151  consumers  (an  increase  of  28  over  1915)  and  the  motors 
connected  increased  from  292.1  H. p.  to  459  n. p.  The  imits  sold  were 
464.713.  an  increase  of  86  per  cent.,  and  the  revenue  from  sale  of  current 
increased  from  £1,699  to  £3.060.  For  depreciation  of  hired  motors  £70 
has  been  written  off.  £400  has  been  added  to  general  depreciation  accoimt 
and  £163  written  off  preliminary  expenses.  A  dividend  of  5  per  cent., 
absorbing  £888,  has  been  declared,  leaving  £94  to  be  carried  forward. 

SOUTH  LONDON  ELECTRIC  SUPPLY  CORPN,  (LTD.).— The  gross 
receipts  for  1916  were  £.59.037  8s.  lOd.  and  the  expenditure  was  £30,649 
7s.  lid.,  leaving  a  profit  balance  of  £28.388  Os.  lUl.  With  £3,009  ISs.  8d. 
brought  forward  the  total  amomit  available  is  £31.397  19s.  7d.  After 
placing  to  depreciation  accoimt  £7,000.  also  making  provision  for  the 
dividend  on  6  per  cent,  cumulative  preference  shares  to  the  end  of  the 
year.  d?benture  and  other  interest.  &c.  (£15.344  I8s.  2d.),  the  balance  is 
£16.0.53  Is.  5d.  Out  of  this  the  Board  recommend  a  dividend  on  the 
ordinary  shaivs  at  the  rate  of  5  per  cent,  for  the  year  (amoimting  to 
£13.000),  carrying  foi-ward  a  balanc  ■  of  £3,053  Is.  5d.  During  the  year 
new  connections  representing  the  equivalent  of  26,481  (35  watt)  lamps, 
or  927  kw.,  were  added  to  tl»>  Company's  system,  making  a  total  con- 
nection at  the  eiul  of  the  year  of  392,999  (35  watt)  lamps,  the  equivalent 
of  13,754  kw.  The  miitssold  during  the  year  an\oimt  to  6,698.357,  an 
inci-ease  of  .380.217  over  the  previous  year. 

UNDERGROUND  ELECTRIC  RAILWAYS  CO.  OF  LONDON  (LTD.)— 
l,..nl  i;  •!>.  Ilaniilton,  who  |:irsidril  at  the  meeting  on  Friday  last,  said 
Hint  the  trMtlic-  ivsulls  of  tlie  live  transportation  companies  amounted  to 
tli.1l3S.529,  an  increase  over  1915  of  £557,385.  The  revenue  liabilities  of 
those  companies,  which  included  the  working  expenses,  interest  on  de- 
beiitures,  guaranteed  stocks,  rent-eharge  stocks  and  prefei-ence  stocks 
(except  the  second  preference  stock  of  the  District  Railway),  as  wellasthe 
provisiou  made  for  depreciation  ai  d  reserves,  amomited  to  £5,531.561,  an 
increase  of  £501,783.  The  sum  retained  for  depreciation  and  reserve  by 
the  railway  companies  was  increased  by  £45,000.  The  total  suililus  of 
the  operating  companies,  after  paying  working  expenses  and  all  prior 
charges,  incluiling  preference  dividends,  but  before  allowing  for  reserves, 
had  increased  by  £100,184.  The  less  satisfactory  feature  of  the  position 
had  been  the  accelerated  rate  of  increase  in  working  expenses,  andtheri' 
was  even,-  indication  that  those  would  become  still  greater  in  the  current 
year.  ( )wing  to  the  scarcity  of  both  material  and  labour,  the  maintenance 
()f  the  various  properties,  while  sufficient  for  safe  and  regular  operation, 
had  not  been  up  to  the  usual  high  standard.  These  facts  induced  the 
railwav  oompauies  materially  to  increase  their  reserves  rather  than 
further  increase  dividends.  The  total  income  of  the  Underground  Co. 
amounted  to  £053,361,  a  decrease  of  £27,380  compared  with  1915.     That 
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reduction  was  practically  equal  to  the  reductioa  iii  the  dividends  of  the 
Associated  Equipment  Co.,  the  return  from  tlie  transportation  com- 
panies being  in  the  aggregate  nearly  the  same  as  in  1915.  That  income 
permitted  the  payment  of  all  fi.xed  and  cumulative  charges  and  5  per 
cent,  (tax  free)  for  the  year  on  the  six  per  cent,  income  bonds.  There 
was  a  new  item  in  the  revenue  account — namely,  "'  Difference  in  ex- 
change " — amounting  to  £20,289.  The  coupons  on  the  4J  per  cent, 
bonds  and  on  the  income  bonds  were  payable  at  certain  places  abroad 
at  fixed  rates  of  exchange,  and  British  holders  had  taken  full  advantage 
of  the  difference  in  exchange  by  sending  their  coupons  abroad  for  col- 
lection. The  company  had  paid  in  income-tax  on  the  interest  on  the 
4i  per  cent,  bonds  and  the  income  bonds  £42,000  more  than  in  191o. 
and  that  in  spite  of  the  reduction  in  the  total  interest  paid  through  the 
reduction  in  the  rate  from  0  per  cent,  to  5  per  cent.  That,  with  the  in- 
creased loss  in  exchange,  made  a  total  additional  charge  of  £57.000.  If 
conditions  as  to  exchange  and  rate  of  income-tax  had  been  as  in  the 
days  before  the  war  they  would  have  had  sufficient  income  not  only  to 
pay  the  fuU  0  per  cent,  on  the  income  bonds,  but  also  £35  000  towards 
dividends  on  the  ordmarj-  and  '"  A  '  shares.  Under  present  conditiops 
no  considerable  sthenics  of  development  and  improvement  to  the  pro 
perties  in  which  thf-y  were  interested  could  be  carried  out.  Arrange- 
ments, however,  had  been  completed  for  the  through  iTinnmg  of  the 
I.«ndon  electric  railway  trains  over  the  London  and  North  Western 
line  to  Watford,  and  it  was  expected  that  that  service  would  be  com- 
menced on  April  2.  The  greatest  obstacle  to  the  increased  prosperity 
of  the  operatmg  companies  at  present,  was  the  increase  in  cost  of  everv- 
tliing  they  required.  The  aggregate  revenue  from  poster  advertising  on 
the  station^,  in  the  cars  and  lift.s  and  on  the  omnibuses  was  not  far  from 
£100.000.  The  recent  order  issued  ly  the  Government  regarding  the 
use  of  advertising  posters  prohibited  the  display  of  posters  in  many  cases. 
and  that  was  likely  to  result  in  the  loss  of  a  considerable  part  of  their 
advertising  revenue.  Wh\\e  the  directors  wore  still  believers  in  the 
lowest  reasonable  fares,  both  in  the  interest  of  the  public  and  of  tl\e 
shareholders,  tlie  incr.^ase  in  the  cost  of  all  the  materials  the  operating 
companies  ])urchased  would  probably  comjiel  t>em  to  consider  a  re- 
adjustment in  rates  of  fares.  That  was  not  as  simple  a  proposal  as  it 
appeared,  for  nothing  was  easier  than  to  drive  away  traffic,  whereas  to 
regain  it  was  a  long  and  slow  process,  but  the  directors  believed  that  the 
necessity  for  some  readjustment  to  the  new  price  levels  would  be  recog- 
nised by  the  ])ubllc  who  mad"  use  of  their  enterprises. 

WASTE  HEAT  AHD  GAS  ELECTRICAL  GENERATING  STATIONS  (LTD.)— 
The  profit  earncil  iliiriiig  tlir  yi-an-iidrd  .laii.  :il. after  ilrduttiiig  adminis- 
tration exiM-n-es,  amount  to  140.USO  (against  £3il.!Sl9  in  previous  year). 
Ijedueting  amount  transferred  to  credit  of  reserve  account  (£11,500, 
againnt  £11.(HXI),  and  adding  balance  from  previous  year  (£16,931, 
against  £14.212),  the  sum  available  is  £45,511  (£43,031),'  the  directors 
Ilropo»»^  to  declari'  a  dividend  at  rate  of  8  per  cent,  for  the  vear,  which 
will  absorb  £2,5,1)00  (£25,600),  leaving  to  be  carried  forward  £19,911 
(£17,431 ),  The  newg<'nerating  plant  at  Weardale  power  station  has  been 
ilelivered.  and  it  is  expected  that  the  erectiim  will  be  comiileted  at  an 
early  date.  With  this  new  iilant  the  coke  oven  gas  will  l>e  utilised  in  an 
internal  eombastion  engine,  ipsteail  of  imder  boilers,  as  is  done  at  present. 
The  extennionB  to  (Irangetown  power  station  have  just  been  completed 
and  are  now  in  oiteration.  C'apital  expenditure  incurred  during  the  year 
on  these  new  works  amounted  to  £37.738.  The  revenue  from  units 
generated  at  tli'-  difli-rent  power  stations  has  been  satisfactorily  main- 
tained, tho  amount  of  waste  heat  and  gas  having  been  approximately 
the  nam"  at  during  th"  pn-vious  year,  but  the  amount  is  still  below  tlie 
average  obtainerl  prior  to  tli"  war.  Arrangenvnls  have  been  made,  in 
conjunction  with  th'-  <'|i-velftnd  A-  nurhnm  I'ower  Co.,  under  which  a 
power  Hlation  will  Ik-  erected  at  Horden  for  the  utilisation  of  waste  heal 
and  gft"  from  coke  oveni  b-.'ing  constructed  b"  th"  Horden  (!ollieries 
ll,td  I.  ii-id  plu-it  of  n  eaiiaeily  of  3,000  H.i'.  will  be  installed. 


FAIRFIELD  SUPPLIES  CO.  (LTD.  1 145.951)— R-g.  Feb.  9,  capital 
£1  000  in  £1  shar^^s,  to  tak'"  over  th?  business  of  iron  and  steel  merchants 
pvrried  o:i  as  th->  Fairfield  Supplies  Co..  also  to  carry  on  the  business  of 
engin°er<,  tool  makers,  manufacturers  of  and  dealers  in  motor  oars, 
electrical  ao3?ssories,  &c.  Private  comnany.  First  directors  are  G.  . 
Schi  iti^ld  (maaagi-ig  director)  and  P.  S.  Abraham  (both  peraianent). 

GOODRICH  &  HAMLYN  (LTD.)  (14(3,020).— Private  company,  reg. 
Feb.  15,  capital  £4,000  in  £1  shares,  to  carry  on  the  business  of  iron- 
founders,  mechanical  and  electrical  engineers,  metal-workers,  &c.  First 
<lirectors  are  : — W.  F.  Goodrich  and  W.  K.  Hamlyn. 

INTERNATIONAL  UTILITIES  (LTD.)  (145.894) — Private  company. 
Capital  £20.000  in  15.000  ordinary  shares  of  £1  each  and  100,000  deferred 
shares  of  Is.  each,  to  carri'  on  the  business  of  iron  and  brass  founders, 
engineers,  hardware  maniifacturers,  boiler  makers,  electrical  fngineers, 
itc.  First  directors  are  H.  de  Courcv  Hamilton.  J.  H.  Solio  and  W.  M. 
Mclnto'h. 

LITTLE  WONDER  BATTERY  CO.  (LTD.)  (146.3S5)—Private  company 
Reg.  March  9.  la])  tal  £7. ."100  in  £1  shares  (3,100  10  per  cent,  cumulative 
]irefereii({).  tn  take  nvei  the  business  of  manufacturers  of  electric  dry 
batteries  .,f  Alln-rt  A.  Ball  &  ( ',,.  (Ltd.).     Reg.  office  :  4,  Budge-row.  E.C. 

NETHERTON  METALLIC  WORKS  (LTD.)  (9,751).— Private  company, 
Reg,  in  Edinburgh  on  Feb.  7  ;  capital  £4,000  in  £1  shares,  to  carry  oil 
the  business  of  metal  workers,  mechanical  and  electrical  engineers,  &c. 
First  directors  are  : — .Jas.  Martin,  A.  W.  Torrance,  W.  Stevenson  and 
A.  K.  Reid.     Reg.  office  :    243,  Vincent-street.  Glasgow. 

ROBERT  H.  LASH  (LTD.)  (146.158)— Private  company.  Reg. 
Feb.  22.  capita!  £5,0(10  in  £1  shares,  to  take  over  the  business  carried  on 
by  R  H.  Lash  at  Letclnvortli  and  London,  and  to  carry  on  the  business 
of  meehanical  and  electrical  enu'ineers,  makers  of  engineering  tools,  &c, 
R.  H.  Lash  is  first  diicctor.     Reg.  office  :    29-31,  Portugal-street,  W.C. 

ROTAX  MOTOR  ACCESSORIES  CO,  (LTD.)  ( 14.5,967.1— Private  com- 
])any.  Reg.  Feb.  9,  caiiital  £1 75.000  in  £1  shares,  to  take  over  th-  business 
carried  on  at  Willesden  as  the  Rotax  Motor  Acc?ssories  Co.,  also  to  cany- 
on business  as  manufacturers  of  lighting  equipment  for  r.iilways,  tram- 
ways, motor  cars  and  vehicles,  &c.  First  directors  are  Eugen  i\ron  and 
Hermann  Aroii  (both  pennanent  managing  directors).  Reg.  office. 
Rotax  Woi'ks.  Chaiidos-road,  Willesden  .Junction,  X.W. 

YOUNG  &  HODGSON  (LTD.)  (146,199.)— Private  company;  reg- 
Feb.  2().  capital  £2,00")  in  £1  shares,  to  carry  on  the  business  of  manu- 
facturers of  and  dealers  in  hardware,  glass,  china,  electiie  light  and  gas 
fittings,  cleetrie  bulbs,  chemicals,  motor  ears  and  cycles,  &c.  Reg. 
office.  1.  Britaiiiiia-stiict.  King's  1 'ioss-ri>ad.  W.C. 

MORTGAGES  AND  CHARGES. 

BRECKNELL,  MUNRO  &  ROGERS  (LTD. )  -Abatgage  un  lands,  fac- . 
tories,  &c..  at  Bristol,  dati  d  .March  1.  1917.  to  secure  all  moneys  due  or 
to  become  due  from  cniripaiiy  t..  Lloyds  Bank. 

LLANRWST  ELECTRICITY  SUPPLY  CO.  (LTD.)— A  memorandum  o^ 
sati.sfactiou  in  full  on  Sept.  5,  1916,  of  first,  second  and  third  mortgage 
tlebentiires  dated  1905,  securing  £100,  £600  and  £400  respectively. 

SEEAR,  SCOTT  &  CO.  (LTD. )—  Particulars  of  £1.000  delK'ntui-os  created 
Jan.  26.  1917.  have  been  filed,  whole  amount  lieing  now  issued.  Properly 
charged:  Comi.anv  s  undertaking  and  prooertv.  pit'sent  and  futun". 
No  Trustees. 
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NEW  COMPANIES. 

BRITIRB  ELECTRON    CO.  'LTD  )  (  I  Hi.iH;7)     Private  company.      Reg. 

'  '  '■    ■'    ■  'iiil  I'M.iPOii   ji,    11    ^liMir.L..   1,,  carry  on  the  buHincHH  of  im- 

"  ...rtirK  111  ikiid  dealiTB  in  metalH,  metal  Hcrnp  and  ores, 

■iiircrn.  metiilliirgistn,  de.linnerM,  &e.      FirHt  direetoiH 

111.  A.  KefttiuK  iir.d  C,  |{.  .A<lHinH. 

Ct.'iTKAl,  Hi;PPLIE8  CO.  (LTD.)  (Il(l,0|3).  Private  Company,  reg. 
'  '  I  .  .|.  ■  .1  t,;;oii()  III  £1  ..hiirc.1  (l.fiOO  pn-f . ),  to  carry  on  I  lie  biiHincKN 
"'"'"•"'■■'"''•  "lel  di'iil  T'.  Ill  cleclriealiind  ineehanivnl  giioilH,  novelticH 
'iriil  npiiliuiiic,  liiiii|B..  pliiliifi>,|i|iii.nl  inntrimii'iitn,  &c,  Hea.  oflieii  :  4, 
I  r.,..  .tr..i-l,  (••|n,l,(iry.  K.C.  . 

CHAI    W     OOOX  (LTD.)     {|4.-).(IHI).      Private  Compinv.  leg.  I-Vb.  13, 

•  >|.ii  .1  £.-.,<l(K(  Ml  £1  «|„,ri..,  |„  takeover  llie  bUHMieKK  of  liii  eiigii rand 

•  ■■  I'M.,   .•ppirnlii.  iiiniMi(»<liir-r  enrried  on  by  C.  W.  Ci.oli  at  Mancheii. 
■  I  .  1.  .  ..rv  iin  the  liuniiii'Mt  III  elect  r  jell  I  (ingllieern,  rheiiiieul  nimiii. 

'  1'iri.l  d  i  reel  <irii  are  :--('.  W.  Conk  (governing  ilireelor)  an 

I   .\.  W.  (,•<«.!(.     Ueg.  onie-:    rnivemilv  Work".  Ilridi/e. 
i.r. 

IlEITfORD   STEEL   k  IR1NW0RK8  (LTD)     ( I.U1.0H7).— Private  (  om- 

l..i,y.  ii'ir   i-i  I.   I.-,.  <  apiiiil  tJo.iHHi  ,„  11  Ki.iir,.,  ( lii.WN)  protorred  ordiiuiry) 

'••  Inkc  ..viT  III!'    liiiMiiena  i.l   iiii   ilict ro-mi'lnlliirKiiit,  KnlvniilniT,    Itv.., 

.rriid  on  by  N.  C.  Mu'klli  .w  llii<  llnptlnrd  Sleel  &  Iroiiworkii  and  tho 

KiimiiKi'nniiiK  |,<.  id  limMnu  In. 


CITY  NOTES. 

» 

MEMORANDA  —(March  13).— Consols.  .52jxd.  Consols  Pay  Day, 
April  t.     St  neks  and  Shares  Ticket  Dav.  March  2S.      Pay  Day,  March  29. 

Price  of  Silver,  .-ili,'.,!.  '_  _ 

AUTOMATIC  TELEPHONE  MFG.  CO.  (LTD.)--Tlie  warrants  for  the 
ni.lMiarc  dividend  (5  oer  ccni.)  will  be  polled  nn  the  idtli  inst.  and 
..aval.: 1  Ihc  -.'Tth  in,-l. 

BIRMINGHAM  DISTRICT  POWER  &TRACIION  CO.  (LIMITED  Sc  RE- 
DUCED). -A  ]ietitioii  f.irci.nliriniiig  n  resolutinii  veduciiig  Ihc  capital  of 
lliis  conipanvlrom  £I.O.'iO.O(IO  to  £700,000  will  I..-  heard  by  Mr.  Justice 
\eville  nil  .March  23. 

BRITISH  WESTINGHOUSE  ELECTRIC  &  MFO  viC,  (LTD.)— The  d  ivotors 
1    c  .HI  ii"  mI  a  .I.M.I   I..I  ..(  7',  ■.'  r  c.iit,  .■  1  I  lie  |ir 'I.T  Mice  shar.'s, 

DIRECT  SPANISH  TELEGRAPH  CO.  (LTD)  'l),c  board  ieennim"nd  the 
pavmeiit  of  th"  diviil-iid  at  111"  rat  ■  of  111  pel-  cent.  ]ier  annum  on  the 
|ir.ferenee  shar.'S  (l.'.ss  lax),  and  a  ilividnd  (lux  fr  e)  nt  111"  inf  of  6 
iK-r  ('"111.  per  aniuim  on  the  mdinare  shaves  (making  5  rer  cent,  lor  llie 
vear  1916).  both  for  the  half  year  end"d  I)"!-.  31  last,  a-id  pa.  nbl"  on  the 
2iid  prox.      In  addition  to  the  iilinvi'  the  ilireclors  recomm  nil  the  pay- 

iii"n(  of  a  linnus  on  ll rdiiMirv  sliar,-  of  2  iier  cent,  for  (In-  year  1916 

lliiv  (r  i.). 

NATIONAL  BOILER  &  GENERAL  INSURANCE  CO.  (LTD.)  I  li.  diieclor.1 
pi'opoM'  III  dispose  iif  lhi<£2l>.ll.'I.S  Nianiliiig  In  crcilil  »i  (lie  |.i.ifi(  and  loss 
aeeounl  for  1916  liv  piiving  a  dividend  of  13s.  per  share,  less  lax  (£7,312), 
plaeiiig  to  rcKerve'for  excess  profits  duly  £5,000.  to  reserve  fund  £3,tK)0, 
and  iiivcxlincnl  leMcrve.  £5,111)0.  ciinymg  f.irwiird  t.'1.726 

TRACTION  &  POWER  SECURITIES  CO.  (LTD.)  llie  nel  pn.l.l.^  r.ii  I!II6 
were  £2i;.2ll.  and  £K..-.79  wiih  lin.imlil  forwanl.  \  ilivid.n.l  ..f  i.,.  per 
sliareiH  |,i,.|MiM..d  (laxfive).  canvin.;fi.rwaril  £9,167. 

WESTERN    TELEGRAPH    CO.  (LTD.)--The  ilireclors  have  declared  the 

HceiMiil  .,iiai|..rlv   mil  diviib  nd  i.f  :1n,  per  share  (tax  free)  for  the  year 

eiidiiii/  .Inn.'  :t().  1917,  li'iim  al  nit"  nf  6  iier  c"nl.  mr  mill  urn.  The  trans- 
fer boiiU«  will  be  cl.i  eri  from  March  16  ti.23.  iiieln  Im-.  and  I'm  ilivid.iid 
will  b-  payable  on  llie  24lli  iiisl. 
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N^O  TE  S. 


Electric  Power  Supply. 

It  is  announced  tliat  the  President  of  the  Board  of. Trade 
has  decided  to  appoint  a  Departmental  Committee  "'  to 
consider  and  report  what  steps  should  be  taken,  whether  by 
legislation  or  otherwise,  to  ensure  th»t  there  shall  be  an 
adequate  and  economical  supply  of  electric  power  for  all  classes 
of  consumers  in  the  United  Kingdom,  particularly  industries 
which  depend  upon  a  cheap  supply  of  power  for  their  proper 
development."  We  believe  that  neither  the  precise  scope  of 
the  inquiry  nor  the  compo.sition  of  the  (Jommittee  has  yet  been 
Settled,  but  we  hope  that  it  will  be  a  strong  one,  and  that  its 
members  will  command  the  confidence  of  the  whole  electrical 
industry.  The  decision  of  the  Board  has  not  been  arrived  at 
too  soon,  for  many  electric  supply  utidertakings  find  them- 
selves faced  with  great  difficulties  in  maintaining  their  supplies 
of  electrical  energy  for  jjowit,  traction  and  lighting.  In  the 
majority  of  cases  no  private  lighting  consumers  are  being  con- 
nected, and  in  some  towns  the  tramway  supply  is  cut  otf  from 
time  to  time  in  order  to  give  sufficient  power  to  factories. 
Soon  after  the  outbreak  of  war  we -urged  Government  depart- 
ments to  give  reasonable  facilities  for  e.\ten.sions  of  plant,  as  we 
were  aware  of  the  importance  of  a  regular  and  reliable  upply  of 
power  tor  industrial  purposes  and  the  iucrei-sing  .i?!dei  cy  1 .. 
adopt  elect  tic  driving.  Since  then  the  situation  has  become  more 
difficult,  for,  apart  from  the  shortage  of  skilled  labour  and  the 
difficulty  of  obtaining  snpi)lies  of  coal,  many  local  authorities 
and  supply  companies  are  running  without  sufficient  reserves 
of  plant,  and  the  ('hances  of  obtaining  new  plant  or  effecting 
repairs  of  the  existing  machinery  are  not  very  promising  at 
present.  A  glance  at  the  electric  sujiply  notes  in  another  part 
of  this  week's  i,ssue  will  show  the  diffic-ulties  of  several  supply 
authorities.  For  months  past  we  have  had  to  record  week 
l>y  week  a  similar  state  of  afi'airs  in  many  districts,  and  it  thus 
appears  thiit    the   iinnii'<liiitr   future   (if   s(inie   undertakiiiffs  is 


beset  with  difficulties.  We  are  glad,  therefore,  to  see  that  Sir 
Albert  Stanley,  who  has  first-hand  knowledge  of  the  great 
importance  of  a  cheap  and  reliable  supply  of  electrical  energy 
for  power  purposes,  has  decided  to  obtain  a  report  on  the 
present  position  of  afi'airs,  and  we  hope  that  one  of  the  results 
of  the  Committee's  investigation  wilj  be  that  electricity  supply 
authorities  wiU  be  given  better  facilities  for  obtaining  plant, 
so  as  to  diminish  the  present  risk  of  breakdown. 

We  hope  that  another  result  of  the  Committee's  work  will 
be  the  evolution  of  a  national  scheme  for  the  development  of 
electricity  supply  after  the  war.  In  some  cases  temporarv 
relief  may  be — and  is,  as  a  matter  of  fact,  being — afforded  by 
linking-up  schemes  and  by  taking  supplies  of  energy  in  bulk 
from  power  companies  ;  but  there  are  a  great  number  of  small 
stations  with  inefficient  generating  plant  which  should  be 
scrapped  at  the  earliest  opportunity.  Instances  of  stations  of 
this  character  may  be  found  in  almost  any  issue  of  The  Elec- 
trician, but  one  of  the  most  recent  that  has  come  before  us  is 
that  of  Worcester.  The  electrical  engineer  reported  that  more 
boiler  plant  was  required,  and  as  there  were  certain  small 
boilers  that  had  been  in  use  for  several  years,  he  recommended 
that  they  be  sold  and  a  large  new  boiler  purcha.sed.  The 
Electricity  Committee,  being  afraid  of  incurring  expenditure, 
referred  the  question  to  the  Corporation,  who  referred  it  back 
to  the  Committee  for  a  definite  recommendation.  The  lot  of 
the  engineer  who  has  to  deal  with  a  timid  committee  and  a 
hesitating  Council  is  an  unhappy  one.  If  anything  goes  wrong 
with  the  supply  he  has  to  bear-the  g  eater  part  of  the  blame, 
while  the  town  and  the  nation  suffer  by  the  use  of  obsolete  and 
wasteful  j)lant,  though  the  economies  to  be  effected  by  new 
plant  would  more  than  pay  for  the  interest  and  sinking  fund 
of  the  capital  expenditure  entailed. 


We  have  from  time  to  time  drawn  attention  to  the  fact  that 
the  Engineering  Standards  Committee  has  not  in  the  past 
received  the  support  which  it  deserves,  and  that  its  work  cannot 
bear  fruit  to  the  full  extent  until  such  support  is  forthcoming. 
We  are  glad  to  see  from  a' note  which  we  publish  in  another 
column,-  that  local  committees  are  being  formed  in  some  12 
countries  abroad,  and  that  in  due  course  British  standard 
specifications  will  be  available  both  in  English  and  in  foreign 
languages  at  a  fiat  rate  of  Is.  each.  The  work  entailed  in 
carrying  out  this  })rogi'amnu^  is  considerable,  and  must  involve 
a  corresponding  amount  of  money  :  but  it  is  satis  actory  to 
note  that  the  technical  in.stitutions,  trade  associations  and 
nuiiiufacturing  fi  ms  of  this  country  have  so  far  recognised  the 
desirability  of  this  work  that  a  sum  of  £12,000  has  been  sub- 
scribed, and  the  Treasury  is  to  ask  Parliament  to  grant  the 
Committee  a  sum  dl'  tlO.OOO  for  this  .special  purpo.se.  The 
benefits  that  will  accrue  to  British  trade  and  to  the  country  at 
large   thrcuiudi    this   action  will   uiidimlitcdiv    he   considerable. 
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and,  therefore,  we  iioiJe  tliat  the  Committee  will  continue  to 
receive  substantial  support,  not  merely  in  this  particular 
efiort,  but  in  its  work  as  a  whole.  We  do  not  know  that  the 
Committee's  many  activities  are  fully  realised.  Only  last 
week  we  suggested  that  the  Committee  would  do  well  to  take 
up  the  standardisation  of  control  gear.  We  now  understand, 
howe  er.  that  the  standardisation  of  motor  starters  and  con- 
trollers has  been  under  the  consideration  of  a  sub-committee 
for  some  time  past.  Work  is  being  carried  out  in  close  co- 
operation with  the  B.E.A.M.A.,  and  the  question  of  standard- 
isation of  a  class  of  apparatus  suitable  for  heavy  duty  is  re- 
ceiving careful  consideration.  Representatives  of  the  I.M.E.A., 
as  well  as  other  large  users,  are  also  taking  an  active  part  iu 
the  work,  so  that  there  can  be  no  doubt  that  the  subject  is 
receiving  the  consideration  which  its  importance  deserves. 
Work  of  this  kind  is  of  a  somewhat  delicate  nature,  and  cannot 
be  quickly  carried  through,  but  its  value  is  undoubted,  and  the 
industry  should  be  grateful,  both  theoretically  and  practi- 
callv,  for  what  is  being  done. 


Welfare  Study. 

We  have  received  a  short  pamphlet  on  the  subject  of  Welfare 
Study,  which  we  gather  has  been  issued  with  the  approval  of 
the  Ministry  of  Munitions.     It  is  a  very  brief  exposition  of  the 
importance  of  the  subject,  and  is  an  attempt  to  answer  .■^ome 
of  the  critics.     The  only  argument  advanced  by  the  author. 
with  which  we  do  not  wholly  agree  is  the  reason  for  carrying 
out  such  work.     The  reason  given  is  that,   apart  from   all 
question  of  general  or  individual  comfort,  welfare  work  pays. 
We  quite  admit  that  it  pays  ;  but  the  statement  in  this  fashion 
may  give  the  idea  that  it  pays  the  employer,  as  distinct  from 
the  employe,  and  any  such  idea  may  arouse  suspicion.     In 
our  opinion,  it  pays  both  tiie  employer  and  the  employe.     It 
pays  the  employer  because  by  this  means  every  part  of  his 
organisation  is  working  more  willingly,  and  it  pays  the  employe 
hecau.se  he  or  she  is  in  a  hajjpicr  frame  of  mind,  and  therefore 
in  a  more  healthy  condition  of  mind  and  body.     The  author 
rightly  emphasises  the  point  that  the  great  object  of  welfare 
work  .should  be  to  create  a  proper  atmosphere,  to  promote  a 
better  mental  attitude,  a  feeling  that  the  worker  i.s  not  a  mere 
machine,  and  in  return  a  sense  of  loyalty  to  the  employer.     We 
hope  tliat  tlii.s  pamphlet  will  do  something  to  convert  the 
•;inpU)yiT  who  still  does  not  believe  in  welfare  work,  and  that 
it  will  bring  him  to  the  view  that  much  is  to  be  gained  by 
looking  at  thing/*  more  from  the  human  point  of  view.     The 
time  is  past  when  the  (employer  can  afford  to  disregard  his  duty 
to  labour.     Wi-  only  hope  that  engineering  organisations  will 
adojtt  tliiw  view  before  it  is  too  late.     We  do  not  know  yet  what 
nU-\m  are  bi'ing  taken  by  the  H.K.A.M.A.  in  this  direction,  hut 
we  tru.st  niriecrely  that  the  subject  is  not  being  lost  .sight  ol, 
and  tliut  such  questions  as  tarills.  which  can  never  |)rovide  u 
Hubstitute   for    u    proper  understanding  with  labour,  are  not 
fxcluilii  g  1  he  conHidtralion  ol  other  important  nii.tteis.     We 
ore  glad  to  see  Mr.  DuulkyDoi^kek'h  reference  to  i\w  subject 
at  the  recent  meeting  of  the  Federation  of  Hriti.'fh  Industries. 
He  n marked  that  it  will  be  nece.Msary  to  H]H-ak  plainly  to  labour 
in  the  future,  not  to  l)e  afraid  of  asking  what  they  wanted,  Hn<l 
not  to  be  ofniid  to  gjve  what  they  ought  to  give  for  fi-ar  of  some 
thing  more  h<-itig  fh-nmnded.    This  appears  to  us  to  be  u  numly 
stot«-m«nt  of  Jill-  (•«.■«■,  mid  u  recognition  of  the  fact  that  there 
niiiAi  I.,'  II  iiiutuiil  uiidiT-<taMdiiig  between  the  two  parties. 


Further  Electrification  on  the  Chicago.  Milwaukee  &  St. 

Paul  Railway.  It  i<  ii'|M,rli'i|  l|,iil  on  .Ian.  21  the  iihovi' 
ruilwiiy  df<  ul.-.l  to  coiivcrt  to  elcctriial  ojMTation  thrir  line 
from  Othello  f<i  Tiuoma.  The  estinuited  cost  is  £1,250,000, 
exrIu.Hive  of  the  locoMiotiveH,  It  is  unticiimted  that  the  Work 
will  be  comjihted  in  I'.UH. 


Committee  on  Supply  of  Electric  Power.— At  the  meeting 
i)f  the  London  County  Council  on  Tuesday  it  was  announced 
tliat  the  President  of  the  Board  of  Trade  proposed  to  appoint 
a  departmental  committee  to  consider  and  report  what  steps 
.should  be  taken,  whether  by  legislation  or  otherwise,  to  ensure 
that  there  shall  be  an  adequate  and  economical  .supply  of 
electric  power  for  all  classes  of  consumers  in  the  United  King- 
dom, particularly  industries  which  depend  upon  a  cheap  su])ply 
of  power  for  their  proper  development. 

Having  in  view  the  position  of  the  Coxincil  in  the  matter.  Sir  Albeit 
Stanley  considered  it  important  that  the  Council  should  be  represented 
on  the  Committee,  and  had  suggested  that  the  Council  might  be  prepared 
to  nominate  Mr.  G.  H.  Hume  to  serve  as  a  member  of  the  Committee. 
Having  regard  to  the  knowledge  of  the  question  which  Mr.  Humo  pos- 
sessed as  it  afieetcd  London,  the  County  Council  nominated  him  to 
represent  them  on  the  Departmental  Committee,  on  the  understanding 
that  the  Council  is  in  no  way  committed  as  to  its  policy  in  the  matter. 

Birmingham  Electrical  Engineers  Volunteers.— The  work 

of  the  Birmingham  Electrical  Engineers  (Y.).  attached  to  the 
R.  N.  Volunteer  Reserve,  is  unknown  to  the  majority  of  people, 
although  it  is  highly  appreciated  by  the  Admiralty,  and  is 
fulfilling  a  very  useful  function. 

Recruits  are  drawn  from  the  following  skilled  trades  : — Tumci-s  and 
fitters  (with  experience  in  screw-cutting),  electrical  insti-ument  makers 
and  repairer.s,  wiremen  (with  experience  in  turning  and  fitting),  annature 
winders,  coppersmiths,  acetvlerie  welders,  blacksmiths,  moulders  (m;'tal), 
carpenters  and  joiners,  and  mechanical  draughtsmen.  They  are  se-it  to 
depot  ships,  where  they  are  engaged  in  experimental  and  constructional 
work.  Fifteen  months  ago  the  coqis  made  arrangements  with  the  Ad- 
miralty, whereby  members  were  acceptedforperiods  of  temporary  service 
and  the  scheme  was  started  bv  10  Volunteers  being  sent  to  H.M.S. 
Vernon.  The  numbers  gradually  increased,  and  the  Admiralty  was  so 
pleased  with  the  work  done  that  it  opened  two  more  depot  ships — H.M.S. 
Defiance  and  H.M.S.  Actaeon  to  Birmingham  recruits.  Seventy  local 
men  ai-e  now  on  board  these  t.hr?e  depot  ships,  but  altogether  170  men 
from  the  corps  have  served  varying  periods  since  January,  191(5. 

Recruits,  skilled  in  the  above-mentioned  trades,  are  still  needed 
urgentlv,  and  they  have  the  double  advantage  of  being  able  to  enrol 
eitlcr  for  continuous  service  or  for  service  at  regular  intervals  for  not 
less  thai  two  weeks  at  a  time.  The  coips  provides  a  splendid  oppor- 
tunity for  those  who  wish  to  do  their  duty  to  the  covmtry,  but  who 
arc  undf-r  or  over  military  age.  &c.  A  naval  representative  attends  at 
Thorp-strect  Barracks,  Birmingham  ever}'  Friday  night  between  6-30 
and  7.30  to  interview  prospective  recruits  and  to  sujjply  infonnation. 
The  commanding  officer  is  Mr.  David  Shanks,  .T.P.,  and  the  company 
oomm'ander  and  adjutant  is  Mr.  S.  T    Pcmberton,  A.M. I.E. E. 

Electricity   in   Agricultural   Developments. — At  a  recent 

meeting  of  the  Council  of  the  I..M.E.A..  the  President  (Mr.  F. 
M.  Long)  referred  to'thc  Paper  read  by  Mr.  Kerr  at  the  Annual 
Convention  in  June  la.st,  and  suggested  that  the  Council  sho\ild 
take  the  initiative  in  developing  this  subject.  The  Council 
recognising  the  important  part  that  electricity  may  be  made  to 
play  in  the  better  cultivation  and  greater  production  of  the 
land,  and  in  the  exten,sion  of  riu-al  industries  have  formed  the 
nucleus  of  what  is  ultimately  intended  to  be  a  Committee 
representative  of  all  interests  with  tlie  object  of  a  thorough 
investigation  into  the  technical  atid  conmiercial  problems 
underlying  the  applicatiwi  of  electrical  energy  for  such  pur- 
poses, by  forming  a  small  conunittei'  (with  |hiwims  to  add  to 
its  numbers),  namely  : — 

S.  E.  Britton,  city  electrical  engineer.  ('h<ster  (Chainiwui);  F.M.  l.onj>. 
citv  electrical  engineer,  Norwich;  11.  Kuruday  I'roctor,  city  electrical 
engineer,  Bristol;  ,T.  Christie,  engineer  and  manager  of  Electric  Supply 
Dept.,  Brichton;  S.  T.  Allen,  engineer  and  manager  of  Rlectrio  Supply 
Dept.,  Wolverhampton;  and  F.  Avion,  engineer  and  manager  of  Klectrio 
siU)ply  departmont,  Ipswieh. 

To  this  committee,  which  will  be  known  as  '■  The  (!ommitteo  on  the 
Development  of  Kli'ctricity  in  Agrieiiltnial  Areas."  .Mr.  \V.  T.  Kerr,  cily 
.•lectrical  engineer,  of  UrTeford.  has  liien  added,  while  two  siib-eoiii 
niitt"e»  have  lii-en  formed  to  deal  with  publicity  and  teclmical  inattei-^ 
with  Mr.  Kerr  and  Mt  Long  as  (■Imiiinan  res|ieetively.  The  objeels  ol 
llie  Committee  will  lie  :— (I)  To  inveslijale  and  adviBC  npim  tlu'  I'r.ili 
l-ms  underlving  the  suppiv  and  iisi'  of  i-leelrieal  energy  in  agrieuitiiinl 
areas  fur  power,  ligliting.  heating,  cullnre  and  (idier  purpo''"'*  '<"'  farms. 

villages  a  m1  rural  indiistrieK  ;   (2)   t Heel  and  evllate  information  and 

puMisli  litoratuii'  bearing  upon  the  al)ove  :  (I!)  toeo-operate  with  agn 
(nilliiral  a-irl  ol'ier  asHiKMntiouN  :  (1)  to  investigate  in  co-operation  Willi 
iiininilaplurT.K  the  development.  inannfMcture  and  adaptation  of  agn 
lullural  niaclil-ery  and  ipiilianees  for  utilising  electrical  energy:  (.''>) 
ti.  |irom(il'>  the  evliiliitioii  of  such  mueliinery  and  ftpplinnee.s  at  ai;ricul- 
tnnil  shows  anil  ■•Is  where  :  ((t)  to  ollir  aHsisfnee  in  arraiiginu  >lemoii. 
MtratioiiM  «Tid  leetiin'Hin  eoniunetion  with  farmeis*  associations.  eUibs. 
fir.  :  (7)  topronio'e  any  Ir-gis|ation  necessBry  tofacilitat"  the  appliutttion 
of  cd'  etrical  oni'i'gy  to  agrirnltnral  ai-eas. 

CommiinioatioiiM  nhould  be  addressed  to  Mr.  S.  I'l,  Krilton  eily  eli>c- 
trieal  engineer,  N<'W  Crane-street,  CliestiT. 
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OBITUARY. 


-  <J.  K.  Hajiilton. — We  regret  to  announce  the  death  of  Mr.  C.  K. 
Hamilton,  who  was  a  member  of  Messrs.  W.  T.  Glover  &  Co.'s  staff 
for  son:e  15  years.  During  the  greater  portion  of  the  tin.e  he  repre- 
sented the  company  in  the  south  of  England.  Mr.  Hamilton,  who 
had  teen  in  failins  health  for  the  past  two  or  three  years,  died  on 
the  loth  1)181.  ~_f  f  E^  f^  1 — 

1^  Deaths  on  ActiVe  Service. — The  following  deaths  on  active 
service  are  reported  : — 

Sec-Lieut.  Cyril  D.  McCourt,  London  Regt.,  who  l\as  heen  killed  in 
action,  was  3t  vears  of  age,  had  taken  the  diploma  in  chemistrv'  of  the 
City  and  Guilds  Institute,  and  was  subsequent)}'  private  assistant  to 
Prof.  H.  E.  Armstrong,  and  from  1903  to  K09  was  chief  chemist  to  the 
Morgan  Crucible  Co.,  and  afterwards  managing  director  of  Rrdiant 
Heating  (Ltd.)  and  chemist  aurl  technical  adviser  of  the  Bonccourt 
Surface  Combustion  Co.  (Ltd.)  and  the  Commercial  Laboratories  Ltd.). 

Ptc.  W.  Stevenson  (K.O.R.  Laaoasters),  reported  killed,  was  only  19 
years  of  age.  and  was  until  recently  a  conductor  on  the  Blackpool, 
Lytham  &  St.  Anne"s  tramways. 

Pte.  Wm.  Boden  (East  Lanes  Regt.),  after  bemg  wounded  by  shrapnel, 
died  of  fever  at  Plymouth  on  the  8th  irst.  He  was  25  years  of  age.  and 
was  formerly  on  the  office  staff  of  the  Burnley  tramways. 


PERSONAL. 


Sir  William  Crookes,  O.M.,  F.R.S.,  has  been  elected  a  foreign 
member  of  the  Swedish  Roj'al  Academy  of  Science. 

Judging  from  the  fact  that  700  new  members  were  enrolled  during 
the  past  jear,  it  is  not  surprismg  to  learn  that  the  popular  retiring 
president  of  the  M.T.A.  (Mr.  Arthur.  Goodwin,  of  "  C'.A.V."  fame) 
has  been  elected  for  a  second  term  of  office. 

The  nosition  of  president  of  this  growing  and  powerful  trade  organisa- 
tion is  by  no  means  a  sinecure,  but  Mr.  Goodwin,  from  all  accounts,  has 
more  than  fulfilled  the  hopes  entertained  of  him  when  elected  in  March. 
1916. 

In  the  estimates  of  the  Ministry  of  Mu:iitions  for  1917-18  pro- 
vision is  made  for  an  extra  statutory  grant  of  £300  a  year  to  the 
widow  and  children  of  the  late  Mr.  Leslie  S.  Robertson,  who  was 
drowned  with  Lord  Kitchener. 

Naval  Appointments. — The  following  appointments  are  gazetted: 

R.N.V.R.~T>T.  James  R.  Erskine  Murray.  F.R.S.E..  to  be  tem- 
porary  lieutenant.     Lieut.  Hayihi  T.  Harrison  to  be  lieut.  commander. 

Military  Appointments. — The  foUow,ing  appointments  have 
been  made  : — 

Royal  Engineers  (T.Ti'.).— Major  E.  F.  C.  Trench,  M.Inst.C.E..  to  be 
Lieut.-Colonel.  Sergt.  W.  W.  Wilson  (from  London  Electrical  Engineers) 
to  be  sec.  lieutenant. 

Royal  Defence  Corps. — Mr.  A.  F.  Harrison  (secretaiy  of  the  City  of 
London  Electric  Lighting  Co.)  has  been  granted  a  commission. 


APPOINTMENTS  VACANT  AND  FILLED. 

London  County  Coimcil  invite  applications  for  the  position  of 
electrical  engineer  in  the  tramways  department,  at  a  salary  ranging 
from  £1,200  to  £1,.500  a  year.  Applications  on  official  form  to  b(^ 
obtained  from  the  Clerk  of  the  Council,  County  Hall,  Spring-gardens, 
S.W.,  must  be  returned  by  1  j).m.  April  23.     See  an  advertisement. 

An  engineer  is  wanted  at  St.  Andrew's  Hospital,  Northampton, 
with  experience  in  managing  oil  and  gas  engines,  and  capable  of 
running  electric- plant  for  a  large  establishment.    See  advertisement. 

Neath  Rural  Council  recjuire  a  mains  superintendent  and  a  shift 
engineer.     Applications  by  March  28. 


Glasgow  Electricity  Committee  recommend  that  Mr.  R.  B.  Mit- 
chell, superintendent  of  street  mains,  be  jiromoted  to  the  position  of 
assistant  electrical  engineer,  in  succession  to  Mr.  Page,  at  £600  per 
annvim,  rising  by  annual  increments  of  £50  to  a  maximum  of  £800, 
and  that  Mr.  G.  L.  Black,  district  mains  superintendent,  be  appointed 
mains  su])efiutendent  at  £.300  per  anniuu.  rising  by  annual  incre- 
ments of  £25  to  £.500. 

Mr.  W.  .1.  Carter,  of  Jiatley,  has  been  apjiointed  deputy  electrical 
engineer  at  the  Loughborougn  municipal  electricity  works. 


INSTITUTIONS  AND  SOCIETIES. 


Royal  Society.-  -At  the  meetuig  of  this  Sucicl,\  held  yesterday,  a 
I'aiier  was  read  by  Prof.  K.  Wilson  and  I'rof.  J-  VV.  Nicholson,  on 
■  Hcsi<liial  Magnetism  in  Relation  to  Magiu'tic  Shielding."  Coni- 
numicatcd  by  Prof.  J.  -A.  Fleming,  F.R.S. 


Engineering  Standards  Committee.— The  chainnan  of  the  com- 
mittee. Sir  John  Wolfe  Barry,  K.C.B.,  F.R.S.,  has  accepted  the 
invitation  of  the  Council  of  the  Institution  of  Civil  Engineers  to  give 
the  "  .James  Forrest  "  Lecture  on  Wednf;sday,  May  2nd,  at  5.30  in 
the  afternoon.  As  the  initiator  of  the  organised  movement  of 
Standardisation  in  this  coimtry,  the  lecturer  has  very  appro- 
priately taken  as  his  subject :  "  The  Standardisation  of  engineering 
materials  and  its  influence  on  the  trade  and  prosperity  of  the 
country." 

The  growth  of  the  principle  of  standardisation  has  been  due  in  great 
measure  to  the  steady  work  of  the  Engineering  Standards  Committee 
during  the  past  16  years,  covering,  as  it  does,  most  of  the  branches  of 
engineering  practice.  The  lecturer  intends  to  draw  particular  attention 
to  the  new  and  important  step  taken  by  the  committee  which  has  for  its 
object  the  furthering  of  British  trade  abroad  through  the  wider  dipsemi- 
nation  in  the  British  Dominions  and  in  foreign  countries  of  the  British 
Standard  Specifioations  translated  into  French,  Spanish  and  Russian. 
Mention  will  also  be  made  of  the  local  Standards  Committees  which  are 
being  formed  in  some  12  countries  abroad,  and.  lastly,  of  the  fact  that, 
when  the  necessary  arrangements  can  be  completed,  Brit'sh  Standard 
Specifications  will  be  available  to  the  public,  both  in  their  English  and 
foreign  editions,  at  a  Hat  rate  of  Is.  each,  or  its  equivalent  in  foreign 
moneys.  In  connection  with  this  development  we  are  infonned  that  the 
appeal  which  the  committee  has  lately  issued  to  the  engineering  industry 
of  the  country  has  so  far  resulted  in  the  receipt  of  contributions  amoimt- 
ing  to  over  £12.000  trom  the  leading  technical  institutions,  trade  asso- 
ciations and  manufacturing  firms,  and  that  H.M.  Treasury  has  quite 
recently  intimated  the  intention  to  ask  Parliament  to  grant  the  com- 
mittee a  sura  of  £10,000  for  this  special  purtJose. 


ARRANGEMENTS  FOR  THE  WEEK. 


FBIDAT,  March  23rd  (to-day) 

Physical  SocrETV. 
5  p.m.     At  the   Imperial  College  of  Science,   S.   Kensington.  S.W- 
Prof.  P.   Langevin  wiU  deliver  (in  English)  the  Third  Guthrie 
Lecture,  the  subject  being  "  Molecular  Orientation." 
TUESDAY,  March  27th. 

Institution  of  CniL  Exgineeks. 
5.30   p.m.     Great     George-street,    Westminster,    S.W.,   Lecture   on 
"  The  Decimal  System  of  Coinage,  Weights  and  Measures,"  by 
Mr.  Harry  Allcock. 
WEDNESDAY,  March  28th. 

BmMiNGiLiM  Local  Section   Institution  of  El>:ctbical  Engineers. 
7  p.m.     At   Birmingham  University,   Edmund-street,  Birmingham. 
Paper  on  "  Machine -Switching  Telephone  Gear."  by  Mr.  F.  R. 
McBerty. 
THURSDAY,  March  29th. 

Royal  Institution. 
3  p.m..     At  Albemarle -street,  Piccadilly,  W.     Lecture  on  "  Modern 
Improvements  in  Telegraphy  and  Telephony  : 'J'elephonv."  by 
Prof.  J.  A.  Fleming,  F.R.S.     (Lecture  11). 

Aeronautical  Institute  of  Great  Britain. 
S  p.m.     At  the  Central  Hall,  Westminster,  S.W.     Paper    '  On  the 
(Necessity  for  New  and  Special  Treatment  of  Metals  Employed 
in  Aircraft  Construction,"  by  Mr.  J.  de  Kozlowski. 
FRIDAY,  March  30th. 

Royal  Institution. 
5.30  p.m.     At     Albemai'le-street,     Piccadilly.     W.     Discourse     on 
"  Recent  Developments  of  Molecular  Physics,"  by  Piof.  J.  H. 
Jeans,  F.R.S. 


iBt  LONDON  ENGINEER  VOLUNTEERS. 

Officer  Commaiuling,  Lieut. -Col.  G.  B.  Clay,  V.D. 

Officer  for  the  Week. — Platoon  Commander  (',  E.  Campbell. 

Next  for  Duty. — Platoon  Commander  Watkins. 

.Monday,  March  2(i. — Technical  for  Platoon  No.  9,  at  Regency-street  : 
Squad  anil  Platoon  Drill,  Platoon  No  10  ;  Signalling  Class  ;  Re- 
cruits' Drill,  (5.30  to  8. 

Wednesday,  March  28. — Instructional  Class,  8. 15;  Platoon  Drill, 
platoon  No.  2. 

Thursday,  March  29. — Platoon  Drill,  Platoon  Nos.  5  and  l>  ;  .Vmbulancc 
Class  by  M.O.,  6.30  ;  Signalling  Class. 

Friday,  March  30. — Teelmieal  for  Platoon  No.  10,  Regoncystreet  ; 
Squ'w'  and  Platoon  Drill,  No.  9  ;  Reeruits'  Drill,  t).30  to  8.30. 

Saturday,  March  31. — Commandant's  Parade,  2.45,  uniform  for  drill,  in 
Hyde  Park. 

Sunday,  April  1. — Special  work  at  Bombing  School.  Parade  Clapham 
Common  Station  (City  &  S.L.  Railway),  9.45  a.m.  Uniform. 
liaversacUs,  water  bottles.  Midday  rations  to  be  carried.  As 
this  work  is  very  important,  the  Commandant  would  like  to  see 
much  larger  parades. 

Easter  Training. — Will  be  iit  Esher.  Special  technical  instruction  will 
bo  given  for  the  first  hour  to  all  Platoons  on  their  respective  drill 
nights,  in  order  to  pi-epare  them  for  the  course  which  has  been 
arranged. 

.Musketry. — For  all  t'om panics,  see  Notice  at  Headquarters. 

Note. — Unle.ss  otherw-i.-ic  indicated,  all  Drills  will  take  place  at  Head- 
quarters (Balderton-street,  Oxford-street.  W.). 
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iUn.  annual  cost,  (  1  +  - 


SELF-PROPELLED    ELECTRIC  VEfflCLES  AND  THEIR 
APPLICATIONS.* 

BY  L.  BKOEKittAN. 

(Concluded  froin  page  709.) 
Operatesg  Costs. 

In  the  following  tables  fair  running  and  garage  circumstances 
are  assumed  in  the  users'  own  interest,  but  otherwise  no  rosy  aspect 
of  operating  conditions  has  been  allowed  to  influence  costs  favour- 
ablv.  There  should  thus  be  no  real  difficulty  in  improving  on  the 
figures  stated  in  actual  practice  under  intelligent  management. 

Interest  Charges. — Allowed  for  at  5  per  cent,  per  annum  on  the 
total  outlay,  regardless  of  the  proportion  wiitten  off  annually  as 
depreciation. 

Depreciation. — Xormal  aimual  rate  depending  on  type  of  vehicl'' 
and  records  of  its  average  useful  life. 

Electric  vehicles,  8  per  cent,  per  aimum  at  nominal  mileage  ; 
10  per  cent,  at  50  miles  per  day.  Petrol  vehicles.  \2\  per  cent,  per 
annum  at  nominal  mileage  ;  15  per  cent,  at  40  miles  per  day.  Steam 
vehicles,  10  per  cent,  per  annum  at  nomiual  mileage  ;  12  per  cent,  at 
40  miles  per  day. 

The  formula  for  depreciation  is  taken  as  : — 

t   '  Mm.  rate,  (1-1 ^-~ I  per  cent. 

Repair  Parts,  Chassis  and  Body  Painting,  dc,  Oarage  Labonr. 
Adjustments,  Washing. — Formula  taken  is  : — 

/      miles  per  day\ 
V  200  /■ 

Insurance. — ^This  includes  provision  against  fire,  accident,  and 
third  party  risk. 

Tyres. — Based  on  makers'  usual  guarantee  of  10,000  jniles  per 
annum. 

lUtllerii  lieneirals. —  Ba.sed  on  makers'  guarantee.  The  actual 
jicrftirmaniis  of  batteries  and  the  u.seful  service  period  obtained 
therefrom,  according  to  owners'  records,  are  entirely  ignored.  Nor 
has  the  residual  value  of  batteries  been  taken  into  account  after  they 
become  displaced.  Makers'  guarantee  for  ironclad  oxide  batteries 
—  two  years,  independent  of  mileage.  Makers'  guarantee  for  nickel- 
ulkaiine  batterie8=eight  years,  or  60,000  miles,  whichever  limit  is 
reached  first.         • 

Fuel  or  feed. — Horses'  fodfler  at  17s.  (id.  per  week  per  horse; 
fM-trol  at  1h.  6d.  per  gallon  ;  coal  at  Is.  6d.  per  cwt.  ;  coke  at  Is.  per 
<wt.  ;  electricity  at  Id.  j)er  Board  of  Trade  unit. 

f/arage  or  Stables. — Covering  rent,  rates,  taxes,  licence,  and  regis- 
tration. 

Aterage  I^md. — Kstimatcd  as  75  per  cent,  of  actual  loading 
rajtacity.  if  carried  one  way  only  the  cost  per  ton-mile  has  been 
i-aieulati'd  on  the  basis  (hat  it  is  10  per  cent,  less  than  double  the 
iKHt  of  thi!  average  load  conveyed  both  ways. 

Wrrrkiny  Dayn. — five  days  per  W(H'k  average  ;  250  days  per  year. 
The  hhort  hoiirH  worked  on  iSiiturday  have  only  been  regarded,  in 
K'MiTiil,  iw  h''il)iM),!  to  bring  to  its  projier  value  the  average  for  the 
other  live  wi-ek  days. 

ICtt^ihlinhnunt  Charges. — Are  not  provided  for,  us  the  ratio  vari(^8 
wirlijy  according  (o  chutseH  of  tralTie,  claim  risks,  &c.  On  one  car 
iif  II  (|c4t  in  a  large  concern  (his  charge  will  bear  very  lightly,  whereas 
i(  It  hn|>|i<'iiH  to  bi-  the  sole  stockin-trade  of  a  haulage  contractor  the 
it<ni  aHHUnies  importance.  The  correct  jiroportion  of  this  charge 
iiiiiMt  Imj  luldetl,  tlierefArc,  in  eiM.-h  instance  to  suit  individual  ixi- 

(.'l-IICllll. 

1./  , ,',     ,  ,,  {'«/»<■.  — An  «  Het-off  (o  charges  in  respect  of  operation 

.1  ndvertiMing  value  of  electric  vehicles  claims  a  siib- 

I      ''■  i  .I'mn.     Tliiir  spick   anil  H|mM  apiM'arance,  silent  and 

■  «|iiur|i;i.H  workiuK.  inipri'Wi  favourably  by  contrast  with  oIIkt  e(|nip. 

in'iil".  and  fflrit  cn-dit  on  the  owners, 

//i.r<.  lliKilii'ii  JJiliiili  i\  ii.HiHof  a  (wodiorse  lorry,  working  iiinlrT 
bur  I  iiriijilK.ii,  II. ri'   ln.iii     |k  r  diiy,  are  givi'ii  in  Table  I. 

'"■!>  '"''  I  '  '  ■  i  "■-''  ■*' 'd.-  I'oiiiparison  between  the  rcsultH,  iiiidiT 
'  "Ml  ami  ill  the  same  locality,  from  horse  haidage 
."lis  reM|H-iitively.  was  puliliHJii'd  in  the  "  I'owi^r 

•     -  «1"  r  1.  Il'l.'t.  from  HtatementM  by  one  of  the  most 

im|i.iriftMt   piitihi'  Mupply  orKaiiiNalionH  in   the   United   States,  and 
repriwhiet'd  lien-wltli. 

I).  |ir.<  inliim  chnr({e  of  10  \»-t  cent,  per  iiniiiiiii  is  favourable  to 
lii.r-if..     Klei  trill  energv  iIiImIiiI  at  4  eenlii  pi^r  unit  CM.). 

•  \\nUnni  of  «  Pnpor  nud  liifnrp  the  Iimlitnlinn  of  Knuini'iTH  and 
Hhipbiiil'lnni  In  Hoolliuxl. 


Table    I. — Tivo-Horse    Lorry.. 
Approximate  Capital  Onllay. 

Two  heavy  hoi-ses  at  £60  each €120     0     0 

Two  sets  of  harness  at  £25  cacli  50     0     0 

One  lorrv 30     0     0 


£200  0  0 
Approximaie  Annua}  E-rpcndit'tire. 

Interest  5  per  cent,  on  £200 £10  0  0 

♦Depreciation  10  per  cent 20  0  0 

Fodder  17s.  6d.  each  per  week  per  horse...       01  0  0 

Stabling  £10  each  per  }  ear  per  horse    20  0  0 

Veterinary  charges  £1.  10s.  per  horse 3  0  0 

Shoeing  £3.  10s.  per  horse  7  0  0 

Driver  35s,  per  week   91  0  0 

Insurance  5  0  0 

Vcliicle  and  harness  repairs  a.iid  cleaning  ..       Ifi  0  0 


0  0  per  annuii 

1  0  per  day. 
5     0  per  week. 

15  miles. 


f  For  250  days  per  year = 

For  five  days  per  week    = 

Daily  mileage,  average  load  2  tons 

Pence  per  vehicle  mile  1(5-8 

Pence  per  ton-mile  average  load  both  ways  8-4 

Pence  per  ton -mile,  average  load  one  way 

only 1.50 

Load  Cnpacily. 

Light  one-horse  van  i  ton . 

Light  two-horse  van  1  ton. 

Heavy  one-horse  van  1  ton. 

Hoa\y  two-horse  van  2  tons. 

Hea^'y  four-horse  van 3  tons. 

Walking  speed,  light  team    3  miles  per  hour. 

Trotting  speed,  light  team  ' 6  miles  per  hour. 

Walking  speed,  heaw  team    2i  miles  per  hour. 

Trotting  speed,  hea^'y  team  5  miles  per  hour. 

As  a  check  on  the  preceding  tabulation  of  estimated  horse- 
haulage  costs  in  this  country  the  figure  of  31-2  cents — or  nearly 
16d.  — per  mile  of  a  single-horse  van  in  1912,  compared  with  16-8tl, 
per  mile  of  two-horso  heavy  van  at  present-day  prices  for  horses, 
fodder,  &c. 

With  107  horse  vehicles  and  130  horses  owned,  the  average  per- 
formance per  vehicle  per  month  was  383  miles  of  i  ton  loads,  costing 
£24.  lis. 

Cost  per  ton-mile,  therefore   30-6  pence. 

52  electric  vehicles  carried  an  average  per  month  per 

vehicle  of  749  miles  of  1-ton  loads,  costing £38  13     7 

Cost  per  ton -mile,  therefoi-e    12-37  pence. 

The  ratio  is  thus  247  ;  1  in  favwir  of  electric  vehicles. 
Some  details  of  running  costs  are  given  in  Table  1 1. 

SPECLAL  .•\I'PUC.\T1(INS, 

Among  the  great  variety  of  utility  pur|)Oses,  besides  gootis'  deli 
veries,  for  which  battery  vehicles  are  particularly  well  suited,  the 
following  appHcations  are  of  interest : — 

Refuse  electric  collecting  vans  are  in  use  by  tlu^  Corporations  of 
Glasgow  (2),  Birmingham  (2),  Barnes  (4),  Chester  (4),  Dover  (6), 
Sheffi<;ld  (4)  and  others.  I'^xperience  in  every  smglo  histanco  has 
been  most  satisfactory, 

iS(rce(  Electric  Sprinklers. — Blackpool  Corporation  lias  one 
vehicle  in  use,  and  a  second  one  on  order.  Operating  nine  hours 
per  day  over  48  niilcs  of  streets,  it  is  (^ajiablc  of  spriidvling  18.000 
gallons  of  sea  water,  and  uses  70  units  of  electricity.  The  capacity 
of  the  tank  is  7.50  gallons.  This  vehicle  has  disiilaced  six  hor.sc- 
drawii  vans  luul  four  men.  The  tank  is  removable,  so  thul  a  van 
body  may  be  put  in  its  place,  and  the  \-ehiele  used  for  refiis  ■  eiilleel- 
ing  or  other  purposes,  when  not  reipiired  hir  spiinkling. 

Coal  and  ash  elect rie  wagons  are  in  u.sc  by  th<'  Corporations  of 
Uradford.  Ipswich,  Croydon,  llford,  I'lyinouth,  South  Shields  and 
oIln^rH.  They  po.s.Mcss  steel  tipping-boilies  elect rieally  operatitl,  and 
are  from  I  to  5  Ions"  eupaeity.  Th<'  cost  per  ton  (  nrleil  is  !l-.5il., 
as  against    lid.  and  Is.  jier  ton  previously. 

Trolley  and  battery  veliieles  enipliiyed  by  the  Hiadford  Corpora- 
t  ion  are  eij nipped  to  run  on  tramway  routes  for  )ia reels  service,  their 
capacity  being  2  Ions.  They  arc  litleij  also  with  a  storage  baltery 
for  lioii'sc-tohouse  di'liveiies.  Whiles  taking  cm-rent  from  overlii^iul 
wires,  contact  with  the  rails  is  made  by  means  of  a  cast -iron  block 
attai^hi'd  1o  the  steering  gear,  antoruiitieally  steering  (he  vehicle. 

Klirtrir  Toiirr  Wagons.  The  Corporations  of  Jlford,  Deiliy, 
Helfast  and  Southampton  use  this  type  of  vehicle,  weighing  It  (oiis, 
and  consuming  upprox'malely  I  iniit  per  mile. 

•  ImpnuMihlc  to  determine  owinK  to  continual  sale  of  oldi'r  bIihL  himI 
|iiiriihaKi.  of  young  horxiw.     Mav  be  a<<  high  as  25  per  cent,  per  Mntuini 
t  l.5|iiT  nrnt.  extra  home"  reipiired  to  cover  sicknecH,  time  HlimiiiM.  Ac, 
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Table  II.— Electric  Petrol  and  Steam  Motor  V chide 


Running  Costs  per  Day  (appna 
Year  ;  Miles  per  Day,  40. 


Fiir  Dni/s  per  Week 
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2.30  Worhinr/  Days  per 


Electric  vehicle  :   Capacity,  1  ton  ;  av.  load,  j  Petrol  motor 

15  cwt.    Mileage  :    10,000  per  annum  for  vehicles     " 

Exide  and. 80,000  in  8  years  for  Edison.   ,  (high  grade). 


With  ii'onclad 
E.Kide  batterv. 


With  Edison 

batterv. 


Capacity,  2  tons. 
Average  load,  li  tons. 


Steam  motor 

vehicles 
(rubber  tyres). 


Capacity.  ."?  tons. 
Average  load,  2-1  tons 


Staitiliiig  Charges — 

.5  per  cent,  per  annum  interest  on  capital 

Depreciation,  exclusive  battery  and  tyres  . 

Insurance.  &  c 

R<^nt.  rates.  &c .- 

Driver's  wages,  30s.  per  week    

Driver's  wages.  40s.  per  week    

Helpers  wages.  30s.  per  week   

liiDiiiiiig  Clinrges — 

Battery  main  ten  an  ee 

Tyre  maintenance 

Electric  energy   

Motor  spirit.  Is.  Gd.  per  gallon  

Coal,  Is.  6d.  per  cwt. :  coke.  Is.  per  cwt 

Repairs  ;  Chassis,  body,  &c 

Garage,  labour,  Ac 

Lubri  cants 

Total  per  day  (approximate) 

Pence  per  vehicle-mile  

Pence  per  ton-mile,  average  load  both  ways  . 
Pence  per  ton-mile,  average  load  one  way  onl 
Cost  per  week  (s.  andd.  approximate) 

Cost  per  year  ( approximate) 


s.    d. 

s.  d. 

s.    d. 

s.    d. 

3    0  (9-6%) 

3     5(9(i%) 

2     4(1.5%) 

2     .5(12%) 

4     5 

4     .5 

1)     9(125%) 

5     3(10%) 

1     'M2i%) 

1      n(2.>a;,) 

1     2 

1     2 

0      <l 

0      !) 

1     0 

1      2 

1     0 
0     3 


3     (i 
3     1 


1  () 
1  0 
0     3 


28     1 


28     1 


8-42 
11-22 
20-20 
140-5 


S-42 

11-22 

20-20 

140  5 


£351 


£351 


3     3 

0  0 

2  "5 

1  2 
0  10 


6-60 
11-90 
164-7 


4  0 
2  10 
1  6 
1     1 


38     8 


11 -00 
.5- 15 
9-27 
193-4 


£483 


Electric  Pump  Wagons. —  For  removing  water  from  manholes, 
18  cwt.  wagons  are  used  at  Boston.  Each  wagon  is  fitted  with  a 
rotary  pump,  driven  by  a  2  H.p.  motor  for  raising  75  gallons  per 
minute  through  20  ft.,  as  against  5  gallons  per  minute  by  two  men 
with  pails.  They  daily  inspect  and  serve  from  15  to  20  manholes, 
covering  a  distance  of  20  miles.  In  this  company's  area  of  700 
square  miles  there  are  8,000  manholes,  and  5i  million  gallons  were 
dealt  with  in  1915.  The  same  company  makes  use  also  of  a  portable 
equipment,  carried  on  two  motor  trucks,  for  making  tests  on  cables 
and  transformers  in  sub-stations.  Further,  on  some  of  its  2-ton 
electric  trucks,  it  employs  derricks,  mounted  on  the  rear  end  of  the 
platform  for  pole  setting,  the  line  being  hauled  in  by  motor  winches. 

Electric  Road  Boilers  and  Scarifiers. — For  eight  or  ten-ton  rollers 
the  working  day  is  usually  of  10  hours'  duration.  They  are  silent, 
efficacious  and  cheap,  and  their  batteries  are  charged  at  night. 

Electric  fire  engines  and  ladders  may  be  seen  in  the  cities  of 
London  and  Liverpool. 

Eleclrtmobile  Ladders. — Forplasterers,  painters,  wiremen,  &c.,  these 
ladders  are  fitted  with  duplex  control  from  the  top  and  below.  One 
operator  only  is  required,  as  against  fourw  ith  the  hand-operated  type. 

Electric  Shunting  Locomotives  and  Trackless  Tractors. — At  docks, 
in  goods  yards,  and  works,  where  in  use  there  is  no  fire  risk,  and  no 
power  is  consumed  while  at  rest.  The  Pennsylvania  Railroad  Co. 
at  Jprsey  City  has  displaced  horses,  previously  used  for  shunting 
trucks,  by  a  trackless  tractor.  The  capital  outlay  on  the  tractor 
amounted  to  £2,750,  and  as  a  result  of  its  application  the  total 
[  operating  costs  by  horse  haulage,  which  had  pjcviously  amounted  to 
£8,630  during  a  period  of  30  months,  have  been  reduced  to  £3,760 
S  by  the  electric  tractor  for  the  same  length  of  time. 

Electric  Couple-gear  Tractc/rs  for  Attachment  to  E.nsting  Horse-drawn 
Wagons. — In  this  most  ingenious  construction  the  electric  motors 
ari^  built  into  the  centre  of  the  road  whe(-ls.  Th(!  latter  are  divided 
veitieally  into  two  ])arts,  each  fitted  with  a  cog-rack  inside.  The 
motor  armaturo-shaft  terminates  at  both  ends  in  a  pinion,  one  of 
"liich  engages  the  cog-iack  of  the  inner,  the  other  that  of  the  outer 
w  Incl-Hection.  The  entire  force  of  the  motor  is  thus  applied  to  the 
lim  of  the  road  wheel  at  two  op])osit(^  points  and  in  the  direction  of 
motion.  A  simpler  rocker  dcvi<^e  in  the  armatiu-i -shaft  ensures  a 
lialiuKH'd  division  of  the  work  between  the  two  ])iiiions,  ])ro(lueiiig  a 
'  iHi|)l('-iic,tion  fiom  wliieh  the  name  "  couplc-goar  "  is  derived.  The 
i\l''  stubs  on  which  the  wheels  turn  are  integral  with  the  motor 
'  .1^1  i  rig,  an  elongation  of  the  inside  stub,  keyed  to  a  taper  sleeve  in  the 
sii  I  ling  knuckle,  and  holding  the  motor  in  a  fixed  horizontal  position 
uliilc  the  wheel  revolves  around  it.  This  construction,  in  two  or 
llinc  wheel-power  units,  is  specially  adajitcd  for  converting  any  and 
all  ly|ii'H  of  horse-drawn  e(|uipmcnts  into  n^otor  vehicles.  This 
type-  of  (uiKhine  is  a  very  atlnictive  and  ceonomical  jiroposition, 
liolli  from  I  be  aspects  of  cjipital  outlay  and  operating  costs       By  re- 


moving the  horse  shafts  and  front  axle  from  existing  lorries,  suitably 
strengthening  the  same  for  the  higher  speeds,  the  power  unit  is 
coupled  to  the  frame,  and  loads  from  3  to  15  tons  can  be  dealt  with 
at  speed  and  mileage  to  meet  requirements. 

Electric  Battery  Trucks  and  Tractors  for  Industrial,  Warehouse, 
Railway  and  Quayside  Service. — The  electric  "  stevedore  "  or  "  handy 
man  "  supplements  factory  trams,  runaways,  conveyors,  gravity 
and  live-rollers,  &c.,  by  a  flexible,  trackless  link.  The  ramifications 
in  this  field  of  work  are  enormous,  as  it  covers  the  entire  industrial 
world.  These  self-contained  carriers  can  deal  effectively  with  loads 
up  to  2  tons  at  from  five  to  seven  miles  per  hour,  depending  on  the 
quality  of  the  flooring,  grade,  &c.  Inclusive  costs  are  from  6d.  to 
8d.  per  hour,  the  rate  of  pay  for  one  labourer  ;  while  each  truck  is 
capable  of  doing  the  work  of  six  men  and  more. 

The  trailer  equipment  may  be  anything  on  wheels,  and  trains  up 
to  20(Jft.  long,  turning  "  S  "  form,  are  being  run  successfully,  dis- 
placing from  10  to  15  pushers-  The  tractor  and  trailer  scheme  is 
capable  of  being  worked  out  to  immense  advantage,  as  the  valuabh^ 
power  unit  need  never  be  detained  idle  while  being  loaded.  The 
drawbar  pull  required  may  be  taken  at  65  lb.  per  ton  gross  (traileis 
and  load)  on  a  fairly  level  concrete  floor. 

Electeic  Pleasube  Cars. 
The  application  of  the  all-electric  principle  to  the  jiropulsion  of 
pleasure  vchich^s  was  the  verj'  first  to  be  mooted,  and  early  attempts 
date  back  to  1892.  Ingenuity  since  has  excelled  itself  and  produced 
the  true  chauffcurless  ear  adapted  to  the  supreme  personal  enjoy- 
ment of  its  ow'ner.  As  an  example  of  eft'ortless  manipulation,  if 
may  be  mentioned  that  the  electromagnetic  controllers  with  which 
the  well  known  "  Ohio  "  cars  arc  equipped,  govern  prsictically  the 
entire  range  of  operations.  A  small  lettered  and  grooved  di.sc. 
fitting  easily  into  the  hand,  has  mounted  on  it  centrally  (so  as  to 
touch  the  middle  of  the  pahn),  a  jnish  button  for  warning  signals. 
It  provides  for  four  forward  speeds,  an  acceleration  button,  located 
conveniently  to  the  foot,  adding  an  extra  s])eed  T'hc  three  reverse 
speeds  are  controlled  by  simply  turning  the  disc  forwai'ds  or  back- 
wards, adjusting  the  speed  as  desired.  The  disc  cannot  be  reversetl 
without  pressing  the  guard  button  ;  this  ])revents  it  being  turned  the 
wrong  way  accidentally.  The  controller  lock-button  when  pushed. 
lo(0<s  the  disc  and  renders  the  car  inoperative.  The  disc  can  be 
locked  only  when  in  a  neutral  position.  To  .start,  insert  the  key  and 
t  urn  it .  the  locU-bntton  is  released,  and  the  disc  is  free  to  move.  The 
door  locks  are  served  b.V  the  same  key.  The  magnetic  brake-button 
when  pressed  retards  the  car  under  all  conditions  ;  likewise  it  pre- 
vents skidding.  vSupplementing  this  a  service  foot-brake  is  avail- 
able. Cars  cainiot  be  started  initil  llu-  brakes  have  bi'cn  released. 
nor  can  the  brakes  be  set  without  shutting  off  power;  in  short,  to 
make  any  mistake  has  been  rendered  next  to  impossible.  There  is 
certainly  nothing  to  pcrpl<'X  llir  driver. 
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From  American  data  the  entire  upkeep  and  running  costs  to  be 
debited  against  an  electric  car,  if  attended  to  and  charged  at  a  pub- 
!  ic  garage  and  brought  to  the  user's  house  daily,  are  :  For  6,000  miles 
yearly.  6Jd.  per  mile;  and  for  12,000  miles  yearly,  5d.  per  mile. 
British  garages  should  be  in  a  position  to  improve  materially  on  these 
tigiires  without  the  slightest  doubt.  Pi-esent-day  inducements 
lonsidered  dispassionately  electromobiles  for  personal  use  are  a 
thoroughly  sound  proposition. 

The  introduction  of  electric  taxicabs  here  on  a  large  scale  would 
have  taken  place  imder  normal  conditions  long  before,  even  though 
the  price  of  petrol  had  remained  at  its  former  level.  From  a  business 
point  of  view  there  can  be  no  question  which  will  be  favoured  in 
future.  In  Detroit,  which,  like  Coventry,  is  the  home  of  the  petrol 
motor,  the  average  costs  of  electric  taxis,  over  two  years,  works  out  at 
only  two-thirds  of  those  for  petrol  cabs. 

The  Corporations  of  York,  Lancaster,  South  Shields,  West  Brom- 
wich  and  Southend  have  made  a  very  useful  beginning  with  battery 
omnibuses  during  the  last  two  years.  Mr.  J.  W.  Hame,  the  city 
electrical  engineer  of  York,  records  a  total  for  the  year  of  65,470  miles. 
at  a  cost  of  ojd.  per  'bus-mile,  exclusive  of  interest  and  sinking  fund. 

Electric  motor  chairs  are  ideal,  tiller  steered,  with  control  suited 
to  the  case,  speed  up  to  seven  miles  per  hour,  for  a  range  of  about 
2.5  miles,  the  occupant  is  his  own  skipper,  and  enjoys  the  relative 
independence  of  movement. 

Too  much  stress  cannot  be  laid  on  soimd  garaging  practice, 
methodical  supervision,  and  the  keeping  of  records  where  users  have 
to  house  and  care  for  vehicles  in  their  own  establishments.  As  the 
use  of  electromobiles  becomes  general,  an  independent  organisa- 
tion will  be  called  into  life  to  occupy  a  place  between  the  two  groups 
of  interested  parties — namely,  between  manufacturers  and  electricity 
supply  imdertakings,  on  the  one  side,  and  electric  vehicle  owners 
on  the  other.  Such  organisations  will  aim  at  providing  "  service 
garages  "  in  suitable  localities  throughout  the  country,  where  electric 
ears  and  trucks  may  be  cleaned,  charged,  stored  and  delivered  to 
residence  or  business  premises.  Along  with  this  class  of  service 
another  function  will  be  to  maintain  vehicles  permanently  in  full 
operating  condition — i.e.,  to  effect  needful  repairs  and  renewals  of 
••very  description,  recharge,  or  exchange  batteries  (to  admit  of  day 
and  night  duty  of  the  trucks)  for  an  inclusive  fixed  fee  per  mile  run. 
On  that  principle  users  need  only  find  remunerative  work  for  the 
vohicles,  being  fully  assured  as  to  costs  for  upkeep  and  miming.       ^^  < 


FREQUENCY  CHANGERS. 

The  following  is  an  account  of  a  discussion  wliich  took  place 
at  the  .Manclie.ster  Section  of  tlie  Institution  of  Electrical 
Kngincers  on  Mr.  R.  Townend'.s  Paper  on  the  above  subject. 
An  abstract  of  the  Paper  appeared  in  The  Electrician  of 
Feb.  9. 

I'rof.  Mil.t^s  Walkkk  said  the  points  of   special  interest  wen-   the 

inairnilicatirm  of  the  angle  of  d)H])lacement    the  necessity  of  securing  a 

rnrrcot  relation  fietwccn  the  positions  of  the  polen  of  the  motor  and 

the  poIcd  of  the  generator  and  the  very  large  number  of  possible  relations 

liftwicn  pol';»  which  could  !«•  obtained  in  some  frc(|U<'ncy  changers  by 

iiit'Tcli(ini.'inK  the  pha."is.     Not  only  did  the  Paper  cover  a  preat  many 

iioint"  of  inleriBl  but  It  contiinmlly  Hupt^csted  other  considerations.    For 

'\iiw\i\f,  lliere  wan  tlip  couplinK  of  two  power  stations  by  means  of  a 

■  viichri>Tiiii«  ffi|U"ncy  charii;cr,  which,  as   pointed  out  by  the   author, 

ii'pri'xcnti'il  a  coupling  analogous  to  a  solid  coupling  corniectiiig   two 

iniwrliirii'K  ilriven  by  jn<Iepend>'nl  jirime  movers.     Considering  two  large 

pnwer  xlnti'inH.ea'ih  ru'i'iinis  at  its  own  particular  speed,  one,  siiv,  n{ 

.'lO  eve|-H  did  the  other  40  cycles,  it  was  not  discreet  to  connect  lliem 

loKi  Itr  r  by  ineatiK  of  a  Nynclironous  frequi'ncy  chancer  indess  the  niolnr 

•  .t    r   h.i.l  ,1  (iirlv  litrt'e  output  compared  with  the  output  ol  the 

ired  to  bo  one  of  the  great  dKHoulties  in  the 

HctH.     In   cams   of  this   kind  asynchronous 

(uired  to  circulate  power  either  way  two  sets 

'  '"il  ■  h  •  nycichronciuH  nlotr)r  o<inuected  to  the  mains 

"t  "  >   'li     iitli'T  having  a  HymihronoiiH  motor  con- 

"eel'  il'uly.     This  wafc  r)nc  Molution  of  the  problem, 

bill  ii'.l  )..  I  If  it   were  permissible  to  intrcxluci'  a  com 

miilitting  Hi  rotor  circuit  of  the  induction  motor,  as  pro 

po«<l  I.      I.  I  •,,.  nil  sorts  f)f  possibilities  presented  (liem- 

»e|v'  •    priwiT  fa<;tor  of  the  induction  motor 

»'i'l  I    1"  an  iisynehronous  f^enirntor,  but  also 

■■'  '  -lion  through  the  wl  itidi-pendenlly  of 

:  \>':j,'  r  sljilionii,      l'*i>r  example,  a.  frequency 

I'J  pill''  fid-oyole  oynclironous  generator  dirent 

I  "I  rii.i..i  eonncnted  to  llu'  .lO-evele  supply. 

II''     •  1   A  M.,  HO  that  th"  induction  motor 

w'Mild  Ik' ri^  ,   lirotiounnpeed  nnd  would  tend 

'  '  1  I      '  i  If,  now,  the  rotor  circuit  ol  the 

i  it  If  nil.  t-':-Aii-ti   i[  In  a  phase  advancer  whoHC  oxcitalifui 

■  ."d  thai  it  bonn-d  oj[Blniil  the  K.M.  V.  generated  in  the  rotor 


conductors,  the  as'  nchronous  machine  could  be  made  to  operate  as  a 
motor,  notwithstanding  the  fact  that  it  was  running  abo  e  sjTichronous 
speed  :  and  at  the  same  time,  by  suitable  arrangement  of  the  field  coils, 
the  power  factor  could  be  k?pt  near  imity  or  leading.  Moreover,  when 
the  as\*nchronous  machine  was  required  to  supply  a  generator  load,  the 
phase  advancer  could  be  used  to  supply  the  wattless  component  of  the 
load.  Several  alternative  methods  of  controlling  the  speeds  and  loads  of 
induction  motors  by  means  of  phase  advancers  or  exciters  in  the  rotor 
circuit  had  been  proposed,  some  of  which  dealt  with  the  type  of  fre- 
quency changer  referred  to  imder  class  2  in  the  Paper.  This  class  hald  the 
advantage  that  the  size  of  the  unit  for  a  given  output  could  sometimes  ' 
lie  made  considerabh'  smaller  than  the  class  3  tvpe.  and,  when  combined 
with  a  Leblanc  exciter,  this  tvnpc  of  frequency  changer  seemed  very 
attractive.  The  phase  advancer  in.  connection  with  induction  motors 
!iad  not  come  into  use  to  any  great  extent  in  this  country  on  the  gromid^^ 
of  minecessary  complication.  With  proper  design  it  could  be  made  to 
operate  as  successfully  as  th"  exciter  of  a  svTichronous  motor,  and  the 
future  would  show  many  valuable  uses  to  which  it  could  be  put.  Turning 
to  the  table  of  comparative  advantages  and  disadvantages  of  the  induc- 
tion type  and  the  synchronous  type  of  frequency  changers,  it  would  be 
foimd  that  the  addition  of  a  phase  advancer  to  the  i  iduction  type  com- 
pletely changed  the  conclusion  which  woidd  be  otherwise  arrived  at 
from  perusal  of  the  table.  All  the  advantages  possessed  by  the  syn- 
chronous type  would  now  be  foimd  in  the  induction  type,  and  at  the 
same  time  the  great  objection  to  the  rigidity  of  the  coupling  incident 
to  the  synchronous  frequency  changer  was  entirely  removed.  In  cases 
where  the  synchronous  frequency  changer  was  employed  there  was 
another  method  of  changing  the  load  between  sets  run  in  parallel,  other 
than  that  of  rocking  the  stator.  If  the  field-matrnet  of  one  of  the  syn- 
chronous machines  was  wound  with  a  polyjjhasc  winding,  say  as  a  three- 
phase  machine,  it  was  possible  to  shift  the  position  of  the  poles  of  the 
magnet  relatively  to  the  iron,  and  in  this  way  secure  the  same  effect 
as  by  rockmg  the  stator.  The  accompanying  diagram  showed  how  a 
three-phase  generator  could  be  connected  to  an  exciter  and  two  rheostats 
so  as  to  obtain  a  shifting  of  the  pole  through  an  angle  of  (iO  deg.  If  all 
the  exciting  current  was  passed  through  phases  A  and  B  the  resultant 
field  would  be  AB.  If  the  current  after  passing  through  A  was  equally 
divided  between  B  and  C,  the  line  of  flie  poles  would  be  in  phase  with  A. 


If  all  the  cinrent  was  passed  through  phases  A  and  ('.  the  line  of  the  poles 
would  take  a  position  A.C.  It  was  also  possible  to  build  a  special  exciter 
which  would  give  any  required  phase  position  ot  the  excitation  on  the 
rotor,  and  in  cases  where  perfectly  synchronous  running  was  required 
the  exciter  operated  as  a  continuous-current  generator.  If  it  was  required 
slowly  to  change  the  pole  position  on  the  rotor  in  order  to  produce  a  slip, 
the  exciter  could  bo  operated  at  the  frequency  reciuired  to  produce  the 
desired  result. 

Mr.  H.  A.  Ratclii-i-  raised  the  question  of  the  etliciency  of  a  syn- 
chronous set,  as  it  appeare<l  that  such  a  machine  would  have  to  run  at 
loads  sufficiently  low  to  avoid  the  risk  of  pullint;  out  of  step  when  linkijig 
up  two  systems.  Did  the  characteristics  of  the  transmission  line  have 
any  signilicant  bearing  on  where  the  frequency  changer  was  placed,  f.c.. 
the  high  or  low  freqiK'ncy  station  '/  Whilst  no  reference  was  made  to 
the  matter  in  the  Paper  it  would  appear  that  synchronous  and  induction 
fre<pieiuy  changers  would  not  operate  in  ))iirallel.  Kocking  Btatois 
seemed  quite  correct  for  small  nniehines,  lint  it  was  questioimble  if  they 
i:ould  be  used  for  large  units.  It.  appeared  possible  to  use  irsistance  or 
reuetaiic.es  between  an  iiieoming  nuiehiiie  and  a  nnieliiiie  on  load  in  ordei 
to  reduce  the  shock  on  paralkOing.  Regarding  the  luljnstment  of  load 
lietwecn  (wo  synchronous  (requi'ney  <hangers,  could  not  this  lie  carried 
out  by  varying  the  exeitat  Ion  of  thi^'motors  1  The  operation  of  reversing 
t  he  exeitat  ion',  to  "  slip  a  jiole,"  wiudd  be  rather  too  severe  for  the  type 
of  liehl  Hwiteh  generally  supplied. 

Mr.  .1.  Klirrn  suggested  th<'  nw  of  a  friction  eluteh  betwecMi  the  two 
nuichines  of  a  Hynciiriinous  frequeni:y  changer  In  <ir(lir  to  simplify  the 
operation  of  paiiilleling.  ICaeli  machine  Would  lie  started  up  as  a  motor 
set  aiul  the  two  gra<liially  bniiiKlit  together  by  menus  of  t  hi'  eluteh. 

Mr.  .1.  H.  I'KOK  asUed  the  antlicir  to  give  a  I'lilile  of  the  possible  speeds 
at  which  fiequemy  .'hungers  eouUl  be  run  for  I  he  .lilTerent  fit'.pu'neieK 
in  common  use.      lie  (thi'  spi'iiUcr)  ilcHirilied  a  luaihine  which  was  very 

iliteri^Mtiiig  from  a  tlieorolieul  slan<lp(iinl   lint  not  immerciid  pro|Mwi 

lion.  The  Muuhine  was  a  motor  converter  with  slip  rings  connected  to 
the  connections  between  (he  two  nuichines. 

I'rof.   A.  U.   I''IKI,1)  »hI<I  the  author's  discussion  of  the  conditions  ri' 
tpiisite  for   paralleling  fn-ipiency  changiTs,  on  both  hiuh  and  low  fic 
quency  sides,  gave  a  very  liuilil  "explanation  of  the  prohlems  oriBing.  ii  i 
partieiihir  his  demouHtnilion  of  the  necessary  phase  diflerenco  botwee  n 


THE  ELECTRICIAN,  MARCH  23,  1917. 


739 


tlu'  iucoiiiing  mach-ne  and  its  loaded  neighbours  on,  say,  the  low  fre- 
quL-ncy  side  when  the  high  frequeney  side  had  already  been  paralleled. 
The  device  whieh  the  author  described  was  a  neat  one,  whereby  the 
synohroscojjK  had  a  movable  dial  or  zero  bar,  which  could  be  displaced 
from  the  normal  zero  position  by  an  amomit  depending  upon  the  load 
upon  the  operating  set.  With  such  an  indicator  and  by  slippmg  poles 
on  the  motor  side  of  the  incoming  set,  it  would  be  possible  to  pick  up 
fairly  quickly  the  correct  motor  position  for  completing  the  paralleling  on 
the  generator  side  and  rice.  nrsa.  Aiter  all,  the  movable  stator  appeared 
the  rational  method  to  adopt,  and  it  might  have  been  expected  that 
puv.  hasers  would  specify  that  system  general]}'  unless  there  w>  re  ob- 
'  lions  of  a  patent  nature  in  this  country.  The  method  had  been 
ivc  in  the  United  States  for  many  years  and  had  not  infrequently 
li  adopted  by  manufacturers  in  cases  where  parallel  operation  with 
existing  sets  was  known  to  be  required,  although  this  type  of  machine 
was  not  specified.  The  author  had  passed  rather  lightly  over  the  second 
class  of  machine  in  which  part  of  the  energy  was  converted  mechanically 
and  part  electromagnetically.  This  type  had  many  points  of  interest, 
and  its  size  might  be  greatly  reduced  in  comparison  with  the  straight 
synchronous  set.  Considering  the  case  in  which  the  outfit  consisted  of 
two  rotating  field  machines  coupled  together,  the  low  frequency  one  A, 
assuming  this  to  be  the  motor,  might  be  an  ordinary  separately  excited 
synchronous  machine,  and  the  generator  B  might  comprise  a  similar 
stator,  and  a  polyphse  wound  rotor  fed  from  the  low  frequency  side 
through  a  potential  regulator.  The  arrangement  woidd  be  as  shown 
diagrauimatically  in  the  figure.  The  maximum  mechanical  speed  of 
this  set  consistent  with  the  frequencies  was  the  same  as  for  a  straight 
synchrouons  set,  but  the  number  of  poles  of  the  generator  corresponded 
to  a  higher  speed,  since  the  field  rotated  at  a  speed  greater  than  that  of 
the  shaft.  H  the  field  was  arranged  to  rotate  backwards  relatively  to 
the  speed  of  the  rotor,  the  set  became^larger  than  a  straight  synchronous 
set.  The  relative  size  of  the  generator  stator  per  kilowatt  output  de- 
pended upon  the  speed  of  rotation  of  its  field,  not  its  shaft,  and  con- 
sequently, in  comparison  with  the  straight  synchronous  set,  this  size 
was  reduced  in  about  the  proportion  of  the  shaft  speed  to  the  field  speed, 
or  in  the  ratio  of  the  difference  of  frequencies  to  the  higher  one  ;  the 
same^applied  roughly  to  the  remainder  of  the  set.     It  would  be  seen 


thit  the  advantag;  in  size  became  greatest  when  the  two  frequencies 

w  IV  near  together,  provided  the  output  was  not  greater  than  could  be 

riicntly  taken  care  of  with  the  small  numlicr  of  poles  involved  for 

'.  ifiaehine.     For  example,  a  linking  together  of  40  and  50  cycles 

f  allow  a  maximum  speed  of  600  rev.*!,  per  min.  with  the  ordinary 

iionoiis  outfit ;   this  corresponded  to  S  and  10  poles,  000  revs,  per 

vvonlil  also  be  the  maximlim  mechanical  speed  availabjc  for  the 

iijcnif'nt  shown  in  the  figure,  but  while  the  A  machine  wouhl  retain 

ci-li    p.ilcs  the  B  machine  would  have  two,  and  would  gain  the  electrical 

I    adiantagcs  of  a  speed  of  3,000  revs,  per  min.  with  only  the  mechanical 

I    di  liiculties  of  1)00  revs,  per  min.     For  a  5,000  kw.  transfer,  the  A  machine 

i'i  onlv  bo  rated  at  1,000  kw.  plus  losses,  or  le,ss  than  one-fourth  the 

d  size,  while  the  B  stator  would  be  that  of  a  5,000  kw.  3,000  revs. 

iiin.  machine  instead  of  .a  5,000  kw.  flOOrcvs.  per  min.     It  became 

■•ary  in  order  to  take  care  of  the  variations  iu  voltage  on  each 

111,  tu  introduce  a  polyphase  induction  regulator,  and  the  size  of 

could  ilepcnd  entirely  upon  the  amount  of  voltage  variation  to  be 

1    piu\  idcd  foi ,  and  the  reactive  drops  in  the  doul)le  wound  machine.     For 

_ex.implc.  in  a  certain  30  to  fiO  cycle  ease  the  possible  variations  in  voltage 

I    (111  lioth  systems  under  extreme  conditions  of  load  and  power  factor, 

estimated  to  be  well  taken  care  of    liy  a    <- 15  per  cent,  voltage 

'  ilion.     .\8  this  regulation  needed  to  be  effected  in  resjK-ct  of  the 

leal    input  to  the  rotor  only,  i.e.,  about  half  the  rating  of  the  .set, 

'  tl\<-  voltage  introduced  by  the  regulator  could  cither  assist  or 

'•'■  the  supply,  the  rating  of  the  potential  regulator  amounted  only 

■  nio  ,S  per  cent,  of  that  of  the  set.     However,  the  u.se  of  this  stdi- 

V  piece  of  apparatus,  and  the  necessity  of  obtaining  part  of  the 

'tion  by  alternating  current,  were  distinct  drawbacks  to  this  type 

■|U0ney  changer.      It  was  of  interest  to  note  that  with  sets  of  this 

t.S|ie  there  were  two  fvequency  systems  tied  together,  olectro-mcchani- 

Cftlly  llirough  (be  shitt   and   electromaKnetically  through  the  high  fre- 

quciiiy    machine.      Disconnecting   the  Tow    frequency    stator    from    its 

'busbars,  the  two  systems  w<rc  still  tied  tog(nhcr  by  the    I!  half  only 

of  the  frequency  changer.     This  tie  alone  would  not  allow  any  energy 

to  be  transmitted  from  otic  system  to  the  other,  so  that   it  c.vrtcd  no 

control  iiM  the  ratio  of  frequi'^nries.  but  it  did  all.iw  of  wattless  k.v.a. 


being  transmitted  in  either  direction,  as  desired.  In  fact,  the  B  portion 
of  the  set  operating  thus  would  transmit  energy  from  the  (jue  to  the 
other  system,  only  when  allowed  to  do  mechanical  work  simultaneously 
or  receive  mechanical  power.  The  reason  why  such  a  machine  floating 
upon  the  two  systems  could  not  by  itself  transfer  power,  while  the 
somewhat  similar  rotary  converter  floating  upon  an  alternating  current 
and  duect-current  system  could  do  so  in  either  direction  would  be 
apparent  upon  a  little  reflection.  It  involved  the  fact  that  in  the  present 
case  the  flow  of  power  occurred  to  both  the  rotor  and  stator  while  the 
rotor  only  was  concerned  in  the  case  of  the  rotary  converter. 

Mr.  SwiXBUKSE  said  that  since  the  question  of"linking-up  had  become 
a  matter  of  national  interest,  standardisation  of  systems,  &c.,  was  most 
desirable.  He  considered  it  the  duty  of  the  Institution  to  decide  which 
type  of  frequency  changer  should  be  adopted  and  if  necessary  make  the 
adoption  compulsory.  In  view  of  the  recent  progress  in  alternating- 
current  commutating  machines,  was  this  type  suitable  as  a  frequency 
changer  ? 

Mr.  JUHMX  referred  to  the  advantages  of  the  synchronous  type  of 
machine  ;  also  the  disadvantage  of  the  induction  type  when  used  as  a 
generator,  owing  to  the  fact  that  it  could  not  supply  any  wattless  com- 
ponent of  the  load  on  the  system.  He  also  considered  the  rocking  stator 
to  be  essential  in  the  case  of  high  voltage  machines  of  large  output  in 
order  to  avoid  shock  when  paraUeling  loaded  and  unloaded  machines. 

Mr.  TowNEND,  in  reply,  said  Prof.  Walker's  remarks  were  of  con- 
siderable interest.  There  was  no  doubt  that  the  use  of  a  phase  advancer, 
in  conjunction  with  an  induction  frequency  changer,  w'ould  give  operating 
characteristics  which  were  on  an  equality  with,  and  in  some  respects 
better  than,  those  of  the  synchronous  set",  but  in  the  majority  of  cases 
the  cost  of  the  former  would  be  higher  than  the  latter,  alsoattention 
and  maintenance  would  be  slightly  greater.  The  arrangement  shown 
in  the  diagram  gave  a  simple  way  of  obtaining  a«displacement  of  the 
poles,  but  no  doubt  a  standard  tvpe  of  machine  with  salient  poles  and  a 
movable  stator  was  more  desirable  and  less  expensive. 

Regarding  the  efficiency  of  sT.'nehronous  frequency  chan,s;ers  as  re- 
quested by  Mr.  Eatcliff,  the  figures  would  of  course"  depend  upon  th.^ 
rating  oi  the  set,  but  a  1.000  kw.  frequency  changer  having  a  speed  of 
about  500  revs,  per  min.  would  have  an  overall  efficiency  of  approxi- 
mately 89  per  cent,  at  full  load  and  82  per  cent,  at  half  load.  It  was 
quite  correct  that  the  characteristics,  of  the  transmission  line  and  the 
general  lay  out  of  the  cable  system  might  in  some  cases  determine 
whether  the  frequency  changer  should  be  installed  in  the  high  or  low- 
frequency  station,  but  when  the  line  characteristics  were  of  no  import- 
aice,  it  was  usually  immaterial,  from  the  performance  point  of  view,  in 
whieh  the  station  set  was  installed.  It  was  not  usually  practicable  to 
run  synchronous  and  induction  frequency  changers  in  parallel,  but  in 
some  cases  it  might  be  done  e.g..  25  and  (JO  period  systems  could  he 
linked  up  by  means  of  a  synchronous  set  nmning  at  214  revs,  per  min., 
aid  by  an  induction  set  operating  at  720  revs,  per  min.  When  two 
such  sets  were  nmning  in  parallel,  the  induction  set  would  alwavs  can-- 
the  load,  which  would  give  a  motor  slip  of  4  per  cent.  There  was  no 
great  difficulty  in  building  machines  with  movable  stators,  and  this  had 
been  satisfactorily  done  with  machines  having  a  capacity  of  at  least 
5,000  k.v.a.  With  large  niacliines  it  was  desirable  to  move  the  stator 
by  means  of  a  motor  controlled  from  the  switchboard.  The  shock  caused 
by  paralleling  miloaded  and  loaded,  synchronous  sets  could  be  reduced 
by  inserting  resistances  or  reactances  between  the  loaded  and  miloaded 
machines,  but  this  involved  additional  apparatus  and  was  not  so  simple 
■  as  using  the  movable  st.ator.  It  was  possible  to  obtain  a  variation  in 
the  load  distribution  between  two  synchronous  sets  nmning  in  )iarallel 
bv  varying  the  motor  excitation,  but  the  variation  would  be  small,  onb- 
about  10  per  cent,  of  full  Toad.  There  was  no  difficulty  in  makina  a 
field  switch  for  reversing  the  field  excitation,  provided  it  was  mechani- 
cally stron,E.  and  fitted  with  an  efficient  discharge  ^esistanoe.  Jlr.  Frith 
had  suggested  the  use  of  a  friction -clutch  between  the  two  machines  of  a 
synchronous  set  in  order  to  simplify  tho'  paralleling  operation.  This 
would  certainly  be  the  case  if  onh'  one  set  had  to  be  iiui.  but  if  a  second 
set  had  to  be  parallelled  with  it,  it  would  be  necessary  to  give  the  re- 
quisite angular  displacentcut  between  the  motor  and  lenerator  of  the 
incoming  set  before  clo-ing  the  clutch  in  order  to  make  the  latter  set 
take  its  share  of  the  load.  This,  of  course,  was  impracticable.  As 
suggested  by  Mr.  I'eck.  a  table  of  possible  operating  s))eeds  for  syn- 
chronous frequenev  changers  would  be  prepared.  The  machine  described 
by  Mr.  Peck  was  certaiidv  interesting,  although,  as  pointed  out,  it  was 
verj'  doubtful  whether  it  had  any  commercial  value.  It  was  a  modifica 
tion  of  tho  second  type  given  in  the  Pa])er  and  had  the  disadvantages 
mentioned  in  connection  with  that  type.  Prof.  Field  had  given  careful 
eoisideration  to  tho  second  type  of  frc()uency  clmnger.  There  was  no 
doubt  that  niachines  of  this  type  might  be  "considerably  smaller  than 
m'l-Jhl'ies  of  the  tliivd  type,  but, as  Prof.  Kield  ]iohited  out,  the  necessit>- 
for  an  induction  r;^gulator  and  for  obtaining  part  of  the  excitation  by 
alt  'mating  current  were  distinct  disadvantages.  It  was  also  neccssarv 
til  collect  the  greater  portion  of  the  power  from  slip  rings,  and,  in  tho 
ea  e  of  high-voltage  machines,  this  was  very  midesirable.  Jlr.  Swin- 
bur.ie  wisjicd  to  standardise  tho  type  of  frequency  changer  to  be  usfd 
in  linking  up.  but  the  author  did  not  consider  any  one  tvpe  sufficient 
to  meet  the  requirements  of  every  case,  and  the  only  satisfactory  method 
was  to  adopt  the  type  of  machine  best  suited  to"  the  case  luider  con- 
siilT  tion.  A  frequency  changer  having  an  alternating  current  com- 
mutator motor  instead  of  an  induction  or  synchronous  motor  would 
enable  a  variable  ratio  of  frcc|uency  transformation  to  be  obtained,  but 
til  -  set  would  not  he  iv'versiblo.  The  author  agreed  with  .Mr.  .Tulilin 
reirardinij  the  disadvantivj;es  of  the  induction  generator  and  the  necessity 
of  a  movable  stator  in  the  case  of  large  high-voltage  ni.ochines. 
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PRESSURE  HARMONICS  IN  POLYPHASE  SYSTEMS 
AND  WINDINGS. 

BY  B.  HAGUE,  B.SC,  D.IA'. 

{Continued  from  page  712.) 

Summary. — In  this  article  the  properties  of  pressure  hamionics  in  a 
polyjihase  system  are  first  discussed  by  the  use  of  tlie  well-taiown  theorj" ; 
after  which  the  effect  of  the  distribution  of  the  armature  winding  of  the 
alternator  (from  which  the  system  is  derived)  on  the  magnitude  of  the 
harmonics  is  considered.  Tables  of  distribution  factors  are  given  for 
single-layer-  windings  and  for  double-layer  lap  windings,  fonuing  an 
extension  to  similar  tables  published  by  Dr.  S.  P.  Smith  and  Jlr.  R.  S.  H. 
Boulding. 


lY.  Interlinked  Poly})ha$e  Systems. — (a)  Symmetrical  Sys- 
tems.— Up  till  now  we  have  only  considered  polypliase  systems 
derived  Irom  N  independent  or  separate  phases,  each  phase 
having  its  own  pair  of  terminals  and  leads.  We  shall  now 
consider  a  fundamental  property  of  all  symmetrical  polyphase 
systems  which  enables  us  to  interlink  the  phases  in  various 


gives  a  closed  triangle,  so  that  the  resultant  is  zero.  Or,  again 
with  iV^4  and  6  we  get  a  closed  square  and  hexagon  respec- 
tively for  the  vector  polygon,  as  shown  in  Figs.  .5  and  6.  It  is  in 
consequence  of  this  propert}'  that  it  becomes  possible  to  inter- 
link the  separate  phases  in  certain  ways,  which  we  must  now- 
consider  in  detail. 

The  most  important  interlinked  systems  are  the  mesh 
(Fig.  9),  where  aU  the  phases  are  joined  in  series  ;  and  the 
star  (Fig.  7),  where  the  corresponding  terminal  of  all  the  phases 
is  joined  to  a  common  point,  known  as  the  neutral  or  star 
point. 

(i)  Star-connected  Systems. — To  join  the  N  phases  of  a  sym- 
metrical system  in  star,  all  the  N  points  ^=27ilN  radians 
apart  are  connected  together.  Thus,  all  the  starting  points  .s^ 
or  all  the  iiiiishing  points  /"of  the  phases  are  joined  together  to 
form  the  star  point,  as  in  Fig.  7.  A  customary  diagrammatic 
way  of  representing  star-connected  systems  is  shown  in  Fig.  8,, 
along  with  the  corresponding  vector  diagiams. 


Fio.  '4a.  —  Vectok  Diagram 
OF  Peessubes  in  Symmetrical 
Three-phase  Syste.m. 


Fig.  4e. — Kesult.ant  Vector 
Polygon. 


Fig.  6a. — Vector  Diagram  of 
Pressures  in  Symmetrical  Six- 
phase  System. 


6b. — -Kesultant  Vector 
Polygon. 


ways,  and  thereby  secure  important  advantages.  This  pro- 
l>erty  depends  on  tlie  fact  that  at  any  instant  the  sum  of  (he 
pressures  in  a  symmetrical  polyphase  system  is  zero,  as  seen 
from  the  following. 

Referring  to  equation  (3),  we  have 

r=yv       r=y/  . 

ei-\-ej/-\-eju-^...-\-e/j=ZeT=eE  em  {ojt—r—1  .  injN) 


since  in  the  niuiierator  sin  ti  is  always  zero,  and  sin  .-r/iV  in  the 
denominator  is  never  zero  if  N  be  greater  than  1.     Thus,  ui 


^ 


>■,"? 


11 


Fin.  ru.--VRCTim  Diaoiiam  oy 

ritK«MI<nRNI?(  HVMMl   lltr    ll.Kfil   II. 
rilAKRHvHTKM. 


Km.  5d. — Ukmhi.tant  Vi:( 
l'<n.vii..N. 


Currents  in  a  Star-connected  System. — It  is  at  once  obvious 
that  the  line  current  Ii  is  equal  to  the  phase  current  Ip. 

Pressures  in  a  Star-connected  System. — Let  ep  be  the  maxi- 
mum value  of  the  pressure  in  any  phase  of  a  symmetrica] 
iV-phase  system.  Then  we  have  for  the  instantaneous  pliase 
pressures  of  the  rt\\  and  /-Hltli  pha.sos  : — 


(cot  — 

( 


.      2.T 


p,r+i=e,,  sm  I  u}t—r 


Since  the  two  .starts  or  the  two  finishes  of  these  ])hases  av 
joined  together,  l.he  pressures  in  the  phases  are  iji  opjJcsition, 
so  that  the  line  pressure  e,  will  be  the  difference  between  Ppv  and 
^p,r+\-     Or,  if  V  denotes  the  instantaneous  potential  of  the 
neutral  ptint  nsid  ly  and  Vr+\  the  potentials  of  the  free  te 


-H.XAMri.K  OK  Star-conn  Eiiiii  I'hi.vi'HaseSvstkh. 
(«  denolcf  Htnrl  iind  /  linisli  nf  jihiises.) 


inmelii(  .il  )>(»lyj)lui.Ne  .Hy.sl,eni  the  nam  of  uU  the  jire.s- 
/ero  lit  cviTV  iiiMt^iiit.  Tlic  name  is  also  true  of  the 
•'    •   ibe  loud  in  Ijuhiriced. 

V  Im  (iIho  Mceti  Id  follow  at  <  nee  from  the  vector 
d  li  yieIdH  ill  111!  caHi-H  »  cloned  ]»olyi4oii  wlieii  the 

veetiirn  itie  ttdd'-d  ^•■oiiietrienily,  thuH  proviii){  that  (he  ruHul- 
tnnt.  in  W-ni.  TIhim.  in  l''if».  I,  the  vector  diagram  for  u  Hym- 
nii'tricul  ilirc'-jihiiHi-  Hynti'in  iw  drawn,  wherein  A'— 3  and 
//— 2n/3— 120de//.     It  ih  8cen  timt  the  ad<lition  of  the  vectors 


iiiinulH   of    I  he    (til    and   r  |  J  i,h    phases,    ilien  ii 
that  p,,r— 'V— '',  u'ld  i;,,,.+\—v,-+\—v;    hence,  the 
of  potential  between  the  lines  is  : — 
e/="r— 'V-l-l, 


dillerenee 


ra 
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Therefore,  li^llp  sin  n/iV,  and  tlie  ]l.:\[.8.  values  are 

Ei=2Ep  sin  njN^KEp.  (8) 

where   K=2  sin  tt.JN  has  the   foUowing   values   for  different 
values  of  N  : — 

No.  of  phases  N=2         3        4        5        6        8        12 

K=2sm7ilN=2     V3     V^     ^'6     1     0-765  0-518 
Power  in  Star-connected  Systems.— Fmni  equation   (7)   we 

have  : — 

P=NEpIp  cos  (f, 

NEiIi  cos  9 

and.  tlierefore,  'P=Ysin':T/A-  ' 

hv  substitution  from  above  for  E,,  ;ii:d  /,,. 


(i») 


Pmver  in  Mesh-connected  Systems. — From  equation  (7)  we 
have' by  substitution, 

iV£tZ;  cos  9 
2sin7r/iV        ^     ' 

{h)  Hemi-symmetrical  Systems. — The  phases  of  a.  hemi- 
symmetrical  system  can  also  be  interlinked  by  connecting  them 
in  star,  but  the  neutral  wire  now  carries  a  definite  current,  as 
can  be  easily  proved  as  follows  : — 

Currents  in  a  Hemi-symmetrical  Star-connected  System. — If 
the  loads  are  connected  between  the  N  lines  and  the  neutral 
wire,  and  ij,   ij/,   ir/i,   &c.,  be  the  instantaneous  currents  in 


8. — Vectok  Diagrams  and  Diagrammatic  Representation  of 
Symmetrical  Star-connected  Systems. 
(n)  Three-phase.     (6)  Four-phase,     (c)  Five-phase,     [d)  Six-pha.se. 

(ii.)  Mesh-connected  Systems. — To  join  the  N  jjhases  of  a 
symmetrical  system  in  mesh,  all  the  phases  are  joined  in  series, 
i.e.,  the  finish  of  one  phase  is  connected  to  the  start  of  the  next, 
and  so  on  until  a  closed  mesh  is  obtained,  as  in  Fig.  9.  A 
customary  diagrammatic  way  of  representing  mesh-connected 
.systems  is  shown  in  Fig.  10,  along  with  the  corresponding 
vector  diagrams. 

Currents  in  a  Mesh-connected  System. — Inserting  the  current 
directions  in  the  rth  and  >+lth  phases  in  accordance  with  the 
vector  diagram,  we  see  that  at  any  instant  the  line  current  is 
the  vector  difference  between   the   ciirrenis  of    two    phases 


Fig.  10.— Vector  Diagrams  and]Diaorammatic  Representation  ob-- 
Symmetric.\l  Mesh-connected  Systems. 
(a)  Three-phase.     (6)  Four-phase,     (c)  Five-phase,     {d)  Six-pha«e.. 

the   lines,    we   have   for   the    instantaneous    cur  enc    iii    the- 
neutral  wire,  in, 


'f-i  sin  ( cot—r—l- 


Nj 


.    N 
sm  r 


.     /  ^-1     ■-tn""2  -.V 

sin  i  .  "__ 


Therefort 


/„= 


// 


"sin77:/2iV 

Hence,  compared  with  the  2iV  leads  needed  when  the  phases 
are  loaded  separately  we  liave  now  A'  leads  of  tlie  original 


^% 


Fig.  0.- 


-KXAMl'LE  OK  MKSli-fONNE(  TKl)    Pol.Yl'llASE  SySTEM. 

{.f  denotes  start  and  /  finish  of  phases.) 


meeting  at  tlic  i)oini.  ^o  which  ilie  line  is  connected.     Tliuswe 
have  : — 


,  '(o,l--,---  \  .^^^  .sin  (  (ot-r  .  f)j 


ait  -2r—  I 


sin  ;t '.V 


] 


whence, 


J,^2Ip»\nnlN--KI,.. 


\\\\rvi 

\uhics 

I'r,'.' 
thii.  tl 


A'  h-is  t 
1  in   ,Jir1 


sHfcs  in 
e  pliase 


,      .      ,      (10) 

he  sann^  significance  as  in  f<iu:iiinn  (S),  and  the 
uble  following  that  equati(  n. 

Mesh-connected  Systems.— It  is  obvious  '.it  once 
pressure  A',,  is  equal  to  uhe  line  p.-ossure  E/. 


Fig.   II. — \'egtok  Diagram  and  Dia<!Uam.matr'  Representation    of 
Hkmi-symmetrical  Two-phase' or  Qcarteb-phase  System. 

section.  a!:d  one  of  1 /sin  .-7/2A'  times  that  section.  For  ex- 
ample, if  we  take  a  three-phase  system  with  starts  at  60  deg., 
and  join  the  finishes  to  a  common  point,  we  get  a  hemi-sym- 
metrical three-phase  system,  and  the  current  in  the  neutral 
wire  will  be  1/sin  ,t/6=2  times  the  line  current. 

The  only  important  case  in  practice  is  the  ""  quarter-phase,"' 
or  hemi-symmetrical  two-pliase  system,  shown  in  Fig.  1 1.  The 
section  of  the  neutral  lead  will  be  \/2  times  that  of  the  lines. 

Pressures  in  a  Hemi-symmetricnl  Star-connected  System. — The 
jiressure  between  th(>  lines  connected  to  the  rth  and  tiie  r-f  1th 
phase  is 


ei=er—er+\ 


,Y[sln(r./-r-l.j)    -sn,  (.,/ - 


X)] 


c2 
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Therefore,  Ei=2Ep  sin  :zj2N.  Applying  this  to  the  staudaid 
practical  case  of  the  hemi-symmetrical  two-phase  s)-stem,  we 
have. 

£,=2£p  sin  jr/4=y2£p- . 
Fowti   III  IlKiiti-symmetrical  Star-connected  Systems. — From 
equation  (7)  we  have,  by  substitution, 
NEth  CCS  9 
2  sm  TijiN' 
V.  HaiiiiviiKi     III     Symmetrical     Polyphase     ,^<)-,^,n,-..     In 
general,  harmonics  are  present  in  i)olyphas6  systems  together 
with  the  fundamental,  and  we  shall  now  consider   some  of 
their  properties  in  symmetrical  systems. 

For  the  »!th  harmonic  in  the  rth  phase  of  a  svmmetrical 
system  we  ]•..: 

^■„Mii,(^(ol-r-r^y     .     .     .     (12) 

where  t'„  is  iin'  ;iiii|)iiun]e  of  the  »th  harmonic. 

Since  it  is  only  possible  to  liave  cdd  harmonics  in  sym- 
metrical wave  shapes,  n  can  be  expressed  as 

n=kN+x, (13) 

where  k  and  j-  are  integers  chosen  to  make  kX—.r  an  odd 
integer.    For  the  fundamental,  ^'=0,  and  x=l. 

We  can  now  transform  equation  (12)  as  follow.s  :- 

e(*,v+i),»-=^(W+i)  sini  (M+a;)wf— (/•— l).r  .  ";  T       .     (in 

since  kN  •  27ilN=2k7i  does  not  alter  the  vahie  of  the  sine. 
Hence,  for  the  N  phases  of  a  .symmetrical  system  we  get 
<'(*A+i)/=e(tA-+*)  sin  {kN-\-x)v)t, 
nk.Y+xui=e{k«+x)  sm[{kN+x)(ot—x^~^ , 

''.*.v+*)///=«(AN+»)8ui[(Z;A^+a;)co/-2a:^^J.     .     .     .     (1.-)) 

r  — -         2.T-, 

"<*v+^)A-=^(t.v+x)sinL(/;iV+x)w<-iV-l  .  ■'■y  J 

■'•V    .,,-in       (k.\   :  .r]0)'-\-X  .   ^.       , 

In  order  to  eValuil*  these  equations  for  th6  practical  cases 
,,f  tliree-  four-  and  .six-phasos,  we  have  only  to  substitute 
,  -0,  ±1,  and  3  in  order  to  obtain  all  the  harmonics  as  tiic 
following  table  shows  :- 

Vnluen  of  k  and  x  to  Give.  aUPomihle  llnr monks  in  SymmHriml  Three- 
fiiur-  mill  Six-iiliii/ir  HyHttms. 

I  iiMi  r  Mf  liiiminnie, 
.      /.-.V  +  .r. 

1.  ;t,  :;.  7 ■!.    i'.  i^  ^^i 

0.  2.  4.  •; 1.    7,  1.1.  Ml 

;  2.  4,  (1.  s -..  11,  n.  2:t 

,  ,  (112  3 I,    «.    ».  ':' 

1."  2.  :<.  4 ;».    7.  11.  ir. 

(I.  1.  2.  » 1.    7.  i:i.  lit 

I    .    •    1      .  <-.,  II.  17.  2:t 

1 :t,    11.  15,  21 

!   _i:l  and  .'J  in  e(iuation  (l-")l  ;i  «■ 
■  .low.  ii'id  tlie  correHpr.pdinfj  vector  diugv:ii 
12. 
,„,    ,     :,.   iiiiil    »     kN.       In    ihi.M    niHe,    N    and     /.•    n.i-i 

I ,M       i,M-  /(  iji  i.dd.    Thru.  fA.v,  /     I'hsji-  n\  til    I'ks;.'^- 

II  .1.1      i,:i,inonic  >i,  i.s  an  odd  niultipii' 

till,    "ill   limmi  iiic  li.'t><  e<|ujil 
I  niiil.iir.d  can  lie  rejireHciitcd 
l.v  ii  ■  mule  vi'cior  iimvM  ymliroMoiiM  Hjici'd.     For 

.  ■•iiiijili',  in  n  tl.>..<--pli  1  I'.  Ihiid  Imnnonicn  in  all 

ll,i-  jiliiiHeh  ..  "I   ''.    "II"  vector  roUling  al.  tlirei. 

timeM  llif  f-i  .illieiicy. 

(/;)   r     l,,i I.     Here  k  \n  even  if  A  t Id,  and 

odd  or  ■veil  when  A  im  even.     hiHertiiiK  lliiH  in  e(|!ialioii  (15), 
wi.  > Hint  all  til'-  IinnnonicH  of  tliin  ord<T  have  the  Ninie  pIiaMc 


displacements  as  the  fundamental,  for  which  /i:=0.  Thus,  tin' 
harmonics  of  the  order  Z;A' +1  (where  k  is  restricted  as  .stated) 
have  vector  diagrams  similar  to  that  of  the  fundamental,  tlu' 
order  in  which  the  harmonics  attain  their  maxima  in  the  re- 
sj)ective  phases  being  the  same  as  the  order  in  which  the 
fundamentals  attain  their  maxima ;  that  is  to  say,  these 
liarmonics  are  numbered  in  the  same  direction,  arouiid  the 
vector  diagram  as  the  fundamental.  Thus,  in  a  three-phase 
system,  the  vector  diagram  of  the  seventh  harmonic  is  the 
same  as  that  of  the  fuudamental,  though  it  rotates  at  seveji 
times  the  speed  of  the  latter. 

(3')  a^=— 1,  and  «=A'A"— 1. — Here,  again,  k  is  even  if  N  be 
odd,  and  odd  or  even  if  N  be  even..  Putting  ,r= — 1  in  equa- 
tion (15)  clianges  the  sign  of  all  the  phase  angles — i.e.,  the  order 
of  the  vectors  for  these  harmonics  is  opposite  to  that  of  the 
fundamental.  Thus,  harmoriics  of  the  older  /.:A'=1  (where  k  is 
restricted  as  stated)  have  vectoi-  diagrams  like  that  of  the 
fundamental,  but  with  the  vectors  numbered  in  the  opposite 
direction  round  the  diagram. 


4'^ 


4^ 


4^ 


=5A+/ 

TV^Sk 

n-Sk-t 

'WSJd.eU 

^3,9,f5,Zf,etc. 
(a) 

^5,m,Z3,eU. 

4^^\ 


tT 


vbJf'' 


%^ 


WL 
n=4-k+f 
=1,5,9,13fitc. 
(1)) 


-T 


A?^ 


Ti'4-k-l 
=3,VW.etc. 


■^' 


^ 


Ti'&k*!  /i^Sk+3  n=6k-i 

-1,7,13,  I9.etc.  '3,9.l5,2teU:  -SA/VSietc. 

(C) 

In:.  \'^. — Vector  Diauhams  op  ITarmonk's  in  Phasks  or  SvMMnTnwjii. 

I'OI.VrHASE  SySTEM.S. 

(rt)  Thrce-iJhaBt'.     (6)  Four-phasio.     (c)  Si.v-phaso. 

(3)  x=3,  and  n-—kN+3. — Tliis  case  lias  only  to  be  con- 
sidered for  the  six-phase  system,  .so  that  *(=6/i:-|-3.  Kemem- 
beriiig  that  tjie  «t.h  harmonic  in  the  rth  phase  is  displaced  froni. 
ilie  cori'e.spoiiding  hariiuiiiic  in  i)]iaHe  /  by  an  angle,  (;-l).i/i 

(/■   -l)3.2:t/6  =  (r-l)rr.  we  iiave  tlien 

I'haseNo....    /.        /f.       111.      IV.         V.      ,17. 
(r—\)7(. "  rr         'l:i        3.t         I.t       fe 

TIk^  vectors  of  tlie  phases  /.,  ///.  and  I',  are  tliu.s  in  plia.se. 
anil  dis]ilaced  bv  ISHdeg.  from  tbe  vectors  of  the  pliuses  //., 
IV.mCiVI. 

The  vector  diagrams  of  the  several  harmonics  in  the  pha.s(>.s 
of  the  Hymmetrical  three,  tour  and  six-phase  systems  us  deduced 
jiliove  are  shown  in  Fig.  12.  A  similar  set  of  resiilf.s  has  been 
(h«\vii  up  for  A'  -  H  and  A'^  12,  but  tlie.se  .systi^ns  are  nol^  of 
sullirienl)  iiniiortanci'  at  ])reseiit  lo  jii.slify  the  .-.imce  required 
for  their  inchiHion. 

(,i)  Ejjeit  of  Intniivkini/  mi  Hiiniiiiiiics.  We  liaxi'  seen  that 
at  cvi'ry  instant  the  algebiiiic  sum  of  the  fundami'iilal  J<j.M.K..s 
in  a  Hyininetrical  polyi)hasi.  system  is  zero,  and  in  virtue  of  this 
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tact  it  is  permissible  to  interlinlc  the  pliases  in  star  or  mesli. 
We  must  now  consider  the  effect  of  iiiterlmkmg  the  phases  on 
the  Iiavmonics  which  may  be  present  in  the  phase  pressures. 

(i)  Star-connected  Systems. — In  the  rtli  and  c+lth  phases  of 
a  symmetrical  polyphase  system  tlie  pressures  due  to  the  «th 
harmonic  are 

e,i, i=^n  sin  n(ojt—r~]  ■  a-  )' 

.     .        /  27l\ 

en,r+i=e„sm  n\ojt—r  ■  \j  )• 

When  the  phases  are  interlinked  in  star,  the  line  pressure 
measured  across  the  tenuinals  of  the  rth  and  /■+lth^phases 
will  be 


J,  i=e„,  r—en.  r+\  =  e„^sm  nUot—r—l  ~j 

=2l„sin  n  (  v)t—2r—l  .  t^  )  sin  nnjN. 
Hence,  the  amplitude  is  !„,  (=2e„  sin  nnlN. 


n{iot-r,-^J\ 


t 


n--3,9,15,etc. 


phase  pressures  will  appear  in  the  line  pressure  increased  in 
amplitude  -v/3  times,  and  have  the  same  sign  as  the  phase  pres- 
sures producing  them. 

(y)  Let  .7:=— 1 — i.e.,  Ji=3^-— 1 — giving  the  fifth,  eleventh, 
seventeenth,  &c.,  harmonics,  when  k  is  2,  4,  6,  &c.  Then, 
since  k  is  even,  we  get  in.  z=— v/3en.  Hence,  the  harmonics  of 
these  orders  wiU  appear  in  the  line  pressure  V^  times  as  large 
as  in  the  phase  pressure,  but  of  opposite  sign. 

Collectmg  the  results  just  obtained,  we  have  for  the  har- 
monics in  the  line  pressure  of  a  symmetrical  three-phase 
system  : — 

Harmonics  of  order  n=?>k  vanish  ; 

,,  „     n=3^-f  1  are  increased  \/3  times  and  are 

positive  ; 

„  ,,     r(=3i—l  are  increased  \/3  times  and  lire 

negative. 

These  results  can  be  readily  deduced  from  the  vector  dia- 
gram of  Fig.  12,  and  the  effects  of  the  various  harmonics  arc 
shown  in  Fig.  13a  for  various  star-connected  polyphase  systems. 


i   1 


n'l,7,13,etc.        n-3,9,l5,etc. 
(a) 


.sT 


TT 


"i?   JL 


.A 


n'1,5,9,etc. 


V 
n'3,1,ll,etc. 


f 


^ 


Vt^ 


^ 


3    t 

TT 

C  A 

A 


.A 


n'l5,9,etc.       7i'3,7.ll,etc. 
(b) 


A 

1^ 


'jTjnw 


w 


n-3,9.i5,etc.    n-SWI.etc. 


E 


A.CSE 

ijnivt 


D 

n-hV3,etc. 


A 


BJ>iF      C 


^ 


n'3,9,t5,etc.      n-5,tt,n,eU. 


(C) 


-Vectok  Di.\i:iRAiis  of  Hakmonics  in  Isteelinkep  Symmetki 
A.— Star- oonnoctod  systems. —(a)  Three-phase,  (6)  Fmir-vhaso,  (c)  Six-phase. 
B._Mesh-connected  systems.— (o)  Three-phase,  (b)  Fo\ir-phase,  (c)  Six-phase. 


JS. 

l'oLYi>HASE  Systems. 


Tutting,  as  before,  n=^kN+x,  we  get 
nnlN=  sin  {kN+x)7tlN=  suilkji+x—j  -- 


sm  WTT/iv  =  sm  \Ka -\-x)7iiiy  =  sm^/cjt-i-x—  j  =(—1)*  sin  arr  .^ 
so  that,  by  substitution, 

e„_j=2e"(— 1)*  sio  j-njN. 
Three-phase    System..— The    only    important    symmetrical 
star-connected  system  is  the  three-phase  system.     We  can  then 
find  the  behaviour  of  the  hai-monics  therein  by  simple  apphca- 
ti<m  of  the  above  equations  for  A' =3,  giving 
e«,j=2e„(— 1)*  sin  X7i!3. 
(a)  Let  x=0,  i.e.,  n=3k,  giving  the  third,  ninth,  &c.,  har- 
monics when  k=l,  3,  5,  &c.     Then,  whatever  the  value  of 
k,  e„,(=0  ;  that  is  to  say,  no  third  or  any  odd  multiple  of  the 
third  harmonic  will  appear  in  the  line  pressure,  and  conse- 
quently it  is  impossible  for  currents  of  these  orders  to  flow  in 
the  lines  unless  some  additional  path  is  provided. 

(/i)  Let  x=l,  i.e.,  n=3k+l,  giving  the  fundamental, 
seventh,  thirteenth,  nineteenth,  &c.,  harmonics,  when  k  is 
0,  2,  4,  6,  &c.  Then,  since  k  is  even,  we  have  e,i,i=2e„  sin  :7t/3 
==2e„v'3/2=\/3^"-      Hence,  harmonics  of  these  orders  in  the 


{ii.)  Mesh-connected  Systems. ^In  this  case  the  phase  pres- 
sure is  the  same  as  the  line  pressure,  except  in  so  far  as  the 
mesh  forms  a  closed  circuit  for  harmonics  of  the  order  (i=AA. 
If  the  impedance  of  the  mesh  is  sufficiently  low,  these  har- 
monics will  be  practically  short-circuited,  and,  therefore,  not 
appear  at  all  at  the  terminals  ;  and  under  these  conditioirs 
large  circulating  currents  of  these  orders  will  flow  m  tlie 
mesh.  .  .        ■ 

If  a  mesh-connected  system  were  opened  at  any  pomt,  the 
pressure  between  the  two  ends  wpuld  be  due  to  harmouus  of 
the  order  n==kN.  In  this  way  a  pressure  of  a  high  frequency 
could  be  obtained  without  using  the  fundamental,  although  the 
application  of  a  mesh-connected  system  for  such  a  purpose 
would  be  confined  to  alternatois  and  the  like,  used  for  wireless 
telegraphy. 

In  a  similar  manner  to  that  employed  for  the  star-eouuected 
system  the  behaviour  of  the  liarmonics  in  a  mesh-connected 
system  can  be  deduced  from  the  vector  diagrams  of  Fig.  12, 
and  the  results  are  shown  in  Fig.  13b. 

(To  6e  co)>cluded.) 
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ON  FEROCITY  IN  TECHNICAL  DISCUSSIONS. 

lu  a  recent  is-sue  of  the  "'  Observer  reference  was  made  to 
the  fact  that  w.thin  24  hours  of  Mr-.  Churchill's  earnest 
plea  for  a  revival  of  ferocity  in  the  debates  of  Parr  anient  a 
member  was  heard  shouting  across  the  floor  to  an  opponent 
that  the  lat.er  was  little  better  than  a  common  hangman. 

If  this  demonic  gift,  says  the  "  Observer,"  were  a  pos- 
session common  to  every  Parliamentarian,  as  Mr.  Churchill 
would  like  it  to  be,  Parliament  would  doubtless  gain  enor- 
mously in  interest,  though  those  whose  business  might  com- 
pel them  to  become  acc.imatised  to  its  seven-times  heated 
atmosphere  would  probably  find  it  expedient — especially 
on  occasions  of  full-dress  ferocity — to  acquire  the  precious 
secret  that  brought  Shadrach,  Meshach  and  Abednego 
scathless  through  a  not  dissimilar  ordeal. 

We  take  it  that  "  terminological  inexactitude  "  is  an 
example  of  ferocity  in  what  the  "  Observer  "  quaintlv  calls 
the  Chuichillian  sense.  The  reader  who  knows  the  meaning 
of  such  long  words  as  these  can  find  much  shorter  words  of 
even  greater  ferocity  to  express  the  same  idea.  Other  and 
at  least  equally  eminent  statesmen  have  not  been  above 
calling  a  spade  a  spade  when  it  suited  their  purpose  so  to  do. 
Thus,  no  less  a  man  than  Disraeli  on  one  occasion  classified 
untruths  a.s  "  lies,  damned  lies,  and  statistics." 

It  were  idle  to  state  that  we  hold  no  brief  for  either  of 
the.se  authorities,  but  it  does  appear  to  us  that  the  short  and 
direct  method  of  expressing  a  thought  is  to  be  preferred  in 
farliament  and  out  of  it.  Pressure  of  work  in  modern 
business  is.  or  should  be,  such  as  to  make  it  physically 
iiiipo.ssible  for  one  to  do  other  than  follow  Di.';r.\eli's  direct 
method  of  .stating  a  fact. 

Ijjke  Mr.  Churchill,  we  also  make  an  earnest  ])]('a  for 
ferocity  in  the  discussions  which  follow  the  reading  of 
I'ajjer.s  before  the  .scientific  societies  and  engineering 
iii.stitutions.  Under  present  conditions  (and  under  condi- 
tion.s  which  prc-vailed  immediatelv  before  the  war)  such 
discussions,  like  the  atmosphere  round  the  eaith,  appear  to 
get  thinner  and  thinner,  until  there  is  a  likelihood  of  infinite 
vacuum  both  in  the  I'apers  themselves  and  in  the  di.scus- 
^ioriM  upon  them.  We  imagine  that  it  is  this  dangei'  of 
iiinning  a  2!)-.")  in.  vacuum  that  compels  Mr.  E.  Hiij/.s 
engineer,  ».\U'.y  listening  to  a  most  interesting  Paper  im  some 
hydro  electric  sclienie.  to  keep  half  an  eye  on  the  Piesi 
denf.  and  the  otlier  eye  and  a  half  on  his  watch,  "  anxious 
to  know  if  he  can  get  to  the  Waldorf  fir  to  the  Coal  Hole 
before  ehiHiiig  time."  If  only  the  engineers  and  .scientists 
woidd  introduce  ferocity  int  >  their  discu.ssions  no  thoughl 
i)(  ilo.sing  tinir-  would  curtail  the  ])roceedingH.  and  in  course 
of  time  those  ])re«iding  at  the  meetings  would  lenrn  luil  to 
plead  the  lateneMs  of  the  hour  as  an  e,\cu^e  for  bringing  a 
disi  iiHsion  to  a  jiremuture  c|o«e.  To  become  acclinuitised 
to  Its  seven-tinies  heated  atmosphere,  niembers  not  in 
l"'-'<Hion  of  .SllADUAfli's  secret  w(udil  probably  find  it 
'  I"  diiiit  fo  cany  about  their  {M-rsons  something  to  make 
iImiii  unniutie  from  the  edects  of  tin-  overheated  atuio- 
phere.  This  wen-  preferable  to  indulging  in  sleep  induced 
l)V  I  he  deadly-dulnes.^  of  the  di.'icusHion. 

The  absolutely  tame  manner  in  whi<  h  the  mend)ers  of  the 
I"  ll'ntn.M..(    Kl.-,t,.,.,l    |.,, ,-  I   ...  (Iiehiinding- 


over  of  their  home  is  a  case  in  point.  Had  they  shown  as 
much  spirit  as  the  members  of,  say,  the  Automobile  Club, 
cohmins  of  correspondence  would  have  appeared  in  the  daily 
Press,  and  as  a  result  the  British  public  would  have  been 
made  to  understand  that  the  Institution  is  not  a  second-rate 
association  of  third-rate  wiremen. 

In  journalism  scarcity  of  paper  in  these  days  pr&cludes 
the  possibility  of  Churchillian  ferocity.  But  even  if  paper 
were  plentiful  the  desire  to  limit  one's  overtime  would  of  itself 
tend  to  the  use  of  the  everyday  and  common  methods  of 
expressing  a  thought.  What  Mr.  Churchill  speaks  of  as  a 
"  terminological  inexactitude  "  and  Disraeli  as  a  "  damned 
lie,"  the  journalist,  not  having  time  for  the  one,  nor  being 
allowed  by  his  employer  to  use  the  other,  must  perforce 
strike  as  happy  a  mean  as  he  can  between  these  two  ex- 
tremes, and  state  that  so  and  so  is  contrary  to  fact. 

Now,  we  venture  to  think  that  the  phrase  "  contrary  to 
fact  "  is  insufficient  adec[uately  to  express  one's  feelings 
when  an  opponent  (in  an  engineering  sense)  has  not  spoken 
the  truth.  A  simple  illustration  will  enable  us  to  make  our 
meaning  clear.  Suppose,  for  instance,  that  the  talented 
journalist  who  contributes  the  Electricity  Supply  Memo- 
randa to  the  "  Gas  Journal  "  were  to  state  that,  because  the 
dividends  paid  last  year  by  the  Nil  Desperandum  Gas 
Engine  Co.  were  larger  than  previous  dividends,  therefore 
there  must  be  a  boom  in  the  gas-engine  trade.  Having  thus 
supposed  we  ask  the  reader  if  ''  contrary  to  fact  "  would 
be  regarded  by  him  as  a  complete  answer  to  such  an  absurd 
assertion  ?  Nevei-theless,  polite  journalism,  m  these  days, 
is  such  as  to  rule  out  of  court  every  other  form  of  reply. 

Given  greater  freedom  one  could,  of  course,  parry  the 
blow  delivered  by  such  a  skilful  fencer  as  the  Memorandist 
by  stating  that  even  electrical  firms  have  been  able  to  declare 
bigger  dividends  than  formerly  because  the  philanthropic 
spending  departments  of  the  State  pay  a  highci-  price  for 
shells  than  ought  to  be  paid.  Given  unlimited  freedom 
one  could  say  that  to  bring  forward  high  dividends  as  proof 
of  prosperity  in  a  particular  trade  was  sheer  unadulterated 
nonsen.se.  Were  one  to  accept  such  foolish  evidence  one 
would  be  led  to  an  altogether  wrong  conclusion  regarding 
the  shipping  industry.  Like  the  dividends  paid  by  the  gas- 
engine  companies  the  dividends  of  the  shipping  firms  have 
been  greatly  exalted,  but  nobody  in  full  possession  of  his 
sens(!s  will  accept  the  one  as  proof  that  the  general  desire 
is  for  people  to  po.ssess  gas  engines  and  the  other  as  proof 
that  the  dividend  is  due  to  the  enornums  toniuige  handled. 

Even  our  very  good  friend  of  the  "  Gas  .lourual  "  knows 
better  than  to  think  that  any  such  argument  of  his  will  be 
taken  seriously.  But,  as  we  have  said,  scarcity  of  paper  will 
not  allow  of  ferocity  in  the  Churchillian  sense  nor  will 
observance  of  the  amenities  allow  us  to  model  a  reply  on 
lines  laid  down  by  Disraeli.  Hence,  with  considerable 
leluctance,  we  have  to  fall  back  upon  the  stock  phrase  of 
debate,  aiul  state  that,  in  our  opinion,  what  the  Mcmo- 
rimdist    has  .said  is  contrary  to  fact. 


The  Economics  of  Empire.  In  a  recent  l':i| 
.N'liilli  I'lasI  Con-t  I  nsl  iliilinu  of  I'lngiueers  iiiid 
.Newenslle-iui-Tyne.  .Mr.  .Vloretou  Kreweu  ri'l'rrs  tn 
|irol)ienis  arising  fnmi  llie  wiir.  and  llnir  clTi 
induHtriid  iind  imtidMuI  ciiiidilidns.  ,11c  nris.v^  tl 
oil  a  far  iar^'er  .scale  nf  Slalc  aid  f(ir  tlic  dcvclii 
resources  (if  tlic  ICnqiirc.  and,  contends  that  .sue 
Would  bring  in  a  rich  return.  As  an  instance  i 
action  he  fefers  to  the  Pananui  ("annl.  and  du 
|Missihililies  of  devel(i|inicMt  of  the  fertile  lands  o 
i■osterin^!  of  Canadian  (ishcries  and  similar  projec 
nf  Miccling  l|i(.  war  ddils  now  lieiiig  acc\iHHihite 
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REVIEWS. 

Copies  of  the  undermenUened  works  can  be  had  from  The  Electrician  Offices,  post 
free,  on  receipt  of  published  price,  adding  3d-  for  boolc?  published  under  2s.  Add 
10  per  cent  for  abroad  or  for  foreign  Ijooks.] 


Four  Lectures  on  Mathematics.    By  J.  H.vdamard.    (Xew  York : 

Columbia  University  Pi-css.)     Pp.  v. +  53.      80-75. 

The  '"  Saturday  Morning  Lectures  '"  delivered  by  Prof.  Hada- 
niard,  of  the  College  de  France  and  the  Ecole  Polyteclmique.  in 
the  autumn  of  1911  at  Columbia  University  were  taken  down 
by  Dr.  A.  N.  Goldsmith  and  after  revision  by  the  author  are 
now  published.  They  are  in  every  respect  admirable.  The 
first  lecture  is  on  the  determination  of  the  solution  of  linear 
jjartial  equations  by  the  boundary  conditions.  General  solu- 
tions of  linear  partial  equations  of  the  second  order  have  been 
obtained.  But  they  are  of  little  use.  The  solution  of  a  partial 
equation  is  determined  mainly  by  the  boundary  conditions. 
In  this  connection,  as  Poincare  has  pointed  out,  phy.sical  con- 
siderations often  enable  us  to  foresee  the  solution. 

In  the  second  lecture,  recent  researches  in  the  theory  of 
ordinary  differential  and  integral  equations  are  described. 
Poincare,  in  his  wonderful  memoirs  published  in  1887,  points 
out  so  many  new  difficulties  and  describes  so  many  paradoxes 
that  the  reader  feels  that  the  advances  made  by  mathematicians 
in  the  solution  of  these  equations  are  almost  insignificant.  For 
instance,  in  electricity  we  talk  as  if  tubes  of  force  were  closed, 
and  in  other  branches  of  physics,  hydrodynamics,  heat,  &c., 
we  talk  of  tubes  of  flow  or  tubes  of  vortices  (provided  they  do 
not  go  to  infinity)  as  if  they  were  closed.  Now  considering  a 
tube  of  force  as  defined  by  the  ordinary  differential  equations, 
Poincare  showed  that  it  is  not  a  closed  curve.  To  use  a  crude 
comparison,  the  tube  of  force  does  not  get  back  home  and  put 
its  key  in  the  lock.  It  puts  its  key  above,  below  or  on  either 
side,  but  never  succeeds  in  getting  it  in  exactly.  Although  the 
area  of  the  cross-.section  of  the  tube  of  force  is  constant  its  shape 
in  general  continually  varies.  Prof.  Hadamard  points  out  the 
curious  fact  that  although  the  assumption  that  the  tube  of  force 
is  closed  is  completely  false,  yet  the  conclu.sions  drawn  by 
physicists  who  make  this  assumption  are  very  often  true. 

In  the  last  lecture  the  six  Green's  functions  are  given,  and 
it  is  pointed  put  that  as  they  have  a  simple  relation  connecting 
them,  they  give  rise  to  a  new  kind  of  geometry. 

A.  Russell. 

Gli  Strumenti  per  Misure  Elettriche  Industriali.    BylsG.  Drso 
NoBiLi.    (Milan*:  Rivista  Tecnico  di  Elettriciti).     Pp.501.    L.  8_ 

The  author  is  to  be  congratulated  upon  producing  a  book, 
not  often  met  with  in  this  country,  in  which  an  attempt  is  made 
to  collect  in  one  volume  the  data  and  descriptions  of  the  instru- 
ments used  in  making  electrical  measurements  for  industrial 
purposes.  Measurements  of  a  purely  scientific  character  are 
not  dealt  with,  but  only  those  of  a  technical  nature.  The  more 
advanced  parts  are  given  in  much  greater  detail  than  the 
elementary  parts,  and  for  this  reason  the  work  constitutes  a 
handy  book  of  reference  on  alternating  current  working, 
especially  three-phase  practice. 

The  first  chapter  really  constitutes  a  book  of  mathematical 
and  physical  constants,  but  it  includes  certain  novel  features, 
among  which  arc  comprehensive  tables  and  diagrams  for  the 
connection  between  British  and  metric  units  of  length,  area, 
mass,  &c.  The  sources  from  w;hich  the  figures  arc  derived  are 
not  given,  which  is  a  pity.  The  value  of  4-167  is  given  as 
Joule's  equivalent,  and  in  the  tables  of  dimensions  of  electrical 
and  magnetic  quantities  n  and  k  are  ignored,  although  both 
the  electromagnetic  and  electrostatic  systems  are  given.  Con- 
ductivity and  resistance  tables  for  copper  find  a  place,  and  the 
rules  and  tables  for  finding  the  approximate  resistances  and 
heating  effects  for  high  frequency  cuvn-nts  should  prove  u.seful. 
as  well  as  a  table  of  discharge  distances  between  point  and 
plane. 

Chapter  11.  is  given  up  to  an  account  of  measuring  instru- 
ments in  general,  classified  under  the  heads  electromagnetic, 
magneto-electric,  electrodynaniic,  electrostatic,  thermic  in 
duction  and  those  for  measuring  energy  and  (piantity.  Sensi- 
bility and  percentage  accuracy  is  then  discussed,  particularly 
witii   reference  to  guarantees  of  accur:ic\-  liivcii  when  instru- 


ments are  supjilied  by  the  makers.  Curves  showing  perc-eutage 
of  accurac}'  tor  reading  at  various  parts  of  the  scale  are  given 
in  three  cases,  namely,  when  the  scale  is  one  of  equal  division, 
when  the  scale  indicates  the  square  of  some  quantity,  and 
thirdly,  when  an  attempt  is  made  to  construct  a  scale  which 
shall  have  approximately  constant  percentage  error  through 
the  greater  part  of  its  length.  Recording  instruments  and 
portable  instruments  are  also  discussed. 

In  Chapter  III.  methods  and  instruments  for  the  measure- 
ment of  resistance  are  summarised.  Resistance  is  here  used  in 
its  widest  sense  to  include  both  ohmic  resistance  and  inductive 
resistance  or  reactance.  The  Wheatstone  and  Kelvin  bridges 
and  the  ohmmeter  are  given  ;  also  a  section  on  the  measure- 
ment of  the  resisttoce  of  the  insulation  of  cables.  Chapter  IV. 
is  devoted  to  the  measurement  of  E.M.F.  and  difference  of 
potential  and  Chapter  V.  to  the  measurement  of  current. 
Moving  coil,  recording  and  portable  instruments  are  all  de- 
scribed. Chapter  VI.  is  devoted  to  power  measurement  and 
is  one  of  the  fullest  of  the  chapters  and  includes  phase  error  and 
correction,  wattmeters  on  three-phase  systems  and  recording 
wattmeters.  Chapter  VII.,  power  factor ;  Chapter  VIII., 
energy,  work ;  Chapter  IX.,  angular  velocity  and  frequency,  then 
foUow.  The  principles  involved,  as  well  as  the  instruments, 
are  given.  The  last  two  chapters  are  devoted  respectively  tci 
special  forms  of  instruments  and  to  tariff".  The  five  appendices 
are  small  and  do  not  add  much  to  the  value  of  the  book. 

In  these  days  when  books  on  special  branches  of  work  an^ 
rapidly  taking  the  place  of  general  text-books  on  technical 
subjects,  a  work  such  as  this,  which  reviews  one  aspect  of  the 
subject  is  desirable,  and  from  the  satisfactory  manner  in  which 
the  material  is  presented,  this  book  should  find  a  place  in  the 
electrical  engineer's  library.  S.  G.  S. 


MACHINE-SWITCHING  TELEPHONE  GEAR.* 

BY  F.  R.  MCBERTY.' 

Summanj. — The  Author  reviews  comprehensively  the  subject  of  auto- 
matic telephony.  After  some  general  considerations,  computation  of 
traffic  is  dealt  with  and  a  comparison  is  made  between  observed  results 
and  computed  chances.  The  advantages  of  automatic  telephony  are 
shown  and  in  conclusion  re.sults  are  given  for  the  maintenance  ot  machine 
switches. 


The  Author  deals  first  with  the  operations  involved  in  manual 
switching  and  then  proceeds  to  discuss  the  difficulties  of  mechanical 
substitution.  Three  limitations — time  of  switching,  cost  and  ninnber 
of  machines — have  determined  the  nature  of  mechanical  line  switches 
and  each  has  given  rise  to  a  series  of  inventions  and  developments. 
Of  these  the  time-limit  within  which  the  switching  operation  must 
be  completed  has  imposed  the  most  rigid  restrictions  and  has  re- 
sulted in  the  most  various  and  striking  characteristics  of  switching 
mechanism.  Because  of  physical  conditions,  it  has  not  been  found 
feasible  for  commercial  service  to  propel  the  movable  termmal  over 
more  than  about  50  or  60  terminals  per  second — a  number  which  is 
not  satisfactorily  large.  A  number  of  inventors  have  solved  the 
problem  of  driving  a  movable  member  over  a  sufficiently  long  row 
of  fixed  terminals  bj-  means  of  two  motors  of  different  speeds,  the 
member  being  driven  at  high  speed  nearly  to  the  desired  point,  say 
to  the  precedmg  decimal,  by  the  first  motor,  after  which  it  is  coiit 
nected  with  the  low-speed  motor  wlueh  moves  it  at  a  rate  suitable 
for  accurate  stopping  to  tlie  particular  terminal.  By  this  means,  a 
straight  row  of  terminals  up  to  .")00  can  be  covered  within  the  avail- 
able period. 

A  typo  of  quick-acting  switch  better  represented  in  the  art  is  that 
having  terminals  in  several  rows  in  a  compact  rectangular  field,  the 
wanted  terminal  being  reached  in  tlie  field  by  choosing  first  the  de- 
sired row  and  then  the  desii-ed  point  in  the  row — commonly  known 
!is  the  '' co-ordiuato  "  switch.  This  form  of  switch  is  able  to  con- 
nect with  the  desired  point  in  the  field  with  a  mmimum  of  motion, 
and  thus  with  thi'  same  sjieed  permits  a  relatively  massive  construc- 
tion. With  such  co-ordinate  switches  it  is  practicable  to  reach  the 
most  remote  of  200  tenninal  points  in  one  second. 

The  single  row  of  terminals  hits  been  an-anged  in  a  straiglit  line, 
in  an  are,  and  in  a  complete  circle.  The  motor  elements  requirctl  foi- 
producing  the  motion  of  movable  terminals  are  correspondingly 
various  ;   but  developemnt  has  favoured  two  general  .types,  of  which 
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oueisthe'ratchet'or  ""^step-bv-step "  motor,'and the otherjthe  power- 
driven  motor,  each  with  a  different  characteristic  method  of  control. 
With  the  demand  for  massive  construction,  high  speeds,  and  large 
,<witch  capacity,  the  limitations  of  ratchet  motors  have  been  fomid 
serious  and  recourse  has  been  had  to  constantly  driven  motors  to 
which  the  moving-switch  member  is  clutched  as  required.  The 
ratchet  motor  has  the  advantage  of  being  quiet,  except  at  the  moments 
of  propelling  the  switch  member,  which  may  amoimt  to  no  more  than 
one  or  two  minutes  per  day.  Aside  from  the  presence  of  a  constantly 
moving  part,  simplicity  of  construction  and  easy  maintenance  would 
seem  to  be  in  favour  of  the  power-driven  clutch.  For  such  work  as 
is  reqviircd  of  a  telephone  switch,  it  is  a  siu-prising  fact  that  the 
annual  cost  of  a  piece  of  shafting  maintained  in  constant  motion  is 
very  little  more  than  that  of  the  same  piece  of  metal  still,  and  much 
less  than  the  cost  of  maintaim'ng  a  more  complex  form  of  motor  de- 
vice. • 
S  Size^of  Machines  and  Nnmber  of  Multiples. — The  machine  for 
maximum  economy  in  first  cost  must  therefore  represent  a  choice 
between  a  large  number  of  terminals  very  inefficiently  employed. 
with  a  minimum  number  of  motors  and  movable  members  very 
efficiently  employed,  on  the  one  hand,  and  on  the  other  a  small 
number  of  terminals  efficiently  employed  and  a  large  number  of 
motor  and  moving  members  inefficiently  employed.  The  subse- 
quent cost  of  maintenance  is  of  weight,  smce  this  cost  is  affected  in 
a  more  important  way  bj  the  multiplication  of  moving  parts  than  it 
is  by  the  multiplication  of  fixed  parts. 

fiThe  motion  of  the  switching  machine  may  be  controlled  primarily 
in  either  of  two  ways,  for  fimctions  which  may  be  described  as 
"  seeking  "  and  "  choosing  "  resjjectively.  The  switching  functions 
.arc'^not  essentially  different  ;    the  moving  terminal  of  a  seeker  or 


A  subscriber  callhig,  either  gets  through  and  speaks  with  his  wanted 
subscriber,  or  he  fails  to  get  the  wanted  party  ;  the  result  of  failure 
will  be  definite  loss  of  revenue  for  the  owner  of  the  equipment 
coupled  with  dissatisfaction  on  the  part  of  the  users  or  a  large  in- 
crease in  calling  rate  resulting  from  rejieated  futile  calls.  Each  sucli 
repeated  call  may  involve  the  use  of  the  plant  to  almost  tlie  saiU' 
extent  as  a  successful  and  revenue-producing  comiection. 

In  the  manual-switching  system  the  calculation  in  advance  of  tin- 
elements  for  use  in  common  has  not  been  essential.  In  the  planning 
of  machine-switching  equijtments  the  accurate  adjustment  of  the 
switchmg  capacity  to  traffic  in  advance  of  consti-iiction  is  important. 
Discussion  of  relative  merits  of  the  several  mathematical  methods  of 
computing  capacity  is  not  within  the  scope  of  this  paper  ;  but  some 
reference  to  the  practical  aspects  of  the  current  discussion  of  methods 
may  be  desirable. 

It  must  be  stated  that  telephone  calls  are  not  originated,  or  dis- 
tributed amongst  lines,  purely  by  chance,  but  rather  to  some  extent 
in  accordance  with  fixed  social  and  physical  conditions  ;  nevertheless 
a  large  number  of  calls  originating  under  defined  conditions  can  be 
treated  as  though  they  were  initiated  and  distributed  purely  by 
chance  through  given  periods  of  time  and  as  originating  and  ter- 
minating at  random  in  the  different  numerical  or  geographical  groups 
of  lines.  Studies  of  chance  are  employed  to  determine  the  probable 
deviation  from  the  average.  It  is  not  expedient  to  provide  for  an 
absolute  maximum  of  paths,  but  it  is  necessary  to  compute  and  make 
such  pro^ision  that  the  switching  capacity  of  ajiy  portion  of  the  ex- 
change probably  shall  not  be  exceeded  more  than  a  certain  small 
number  of  times,  which  will  appear  negligible. 

Illustrations  are  given  of  results  computed  by  means  of  the  theory 
of  chance.  These  show  a  close  correspondence  between  the  com- 
puted and  the  observed  results. 

The  correspondence  between  the  nrmber  of  switches  required  by- 
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Kio.  1. — CoMi'AKi.soN  OF  Observed  and  (^ompi^tkd  Trixk 
Effioienx'y.  , 

tinder  id  dtivvn  to  the  required  points  and  stopjicd  there  by  the 
(lilTifi  lit  e(/iidition  of  the  point  itself  ;  whercjui  in  the  choosing-switch 
■I  ii-N  'tor,  llir-  moving  teniiinal  in  proiwlled  through  a  measured  dis- 
i.iiiii  wliiih  in  controlled  from  a  distant  j)oint ;  both  fiuitions  arc 
'MiictijiHH  <:onil)iiied  in  the  «ame  switch.  Nevertheless,  tho  finders 
iiiiiinonly  require  a  Hiiiullcr  field  of  terminals  for  efficient  operation 
:  lian  m-lntorH,  and  eiieli  of  the  developed  machine  switching  systems 
I'ontaiMM  two  foiniH  of  HWitching  machine  Ijiwed  on  this  difference  of 
(unctifin. 

't'rnnl.iiir/  Tliriiiiyh  Swilr.lics.-  The  manual  switchboard  is  limited 

•"  .■!... lit   |(),(HM)  lini-H  within  reach  of  the  operator  willi  a  plug.     The 

■     '  ipi.ichiiii:  KwiU'li  HO  fur  eonstructed  is  limited  to  about  MM)  lines 

■  uh  of  llie  tnovitlile  terminal.     ]<<eourHe  is  therefore  had 

MiilionM  of  niachiiic  HwilchcH  operating  in  series.     It  is  un- 

'n    I'.  <  ini.b.Mixc  the  dcHiruljilit y  of  concentrating  the  traffics 

'    ''"     I'i'l'l' \''ieni    in    Ihe   minimum    miduIht    of   nuichiiie 

'  ■'  •    '  ^I'lil    to  which   it   can   be  carried  determines  both 

mil  nuiuti'T  lit  llic  switching  machines  and  thus  the 

I  iierit.     TliiM  rriiii'cntratlon  lias  lieen  oni-  of  the  nuiin 

lij.i,.,!,  ,1.  ,,..!  of  miichiiie-HHilihing  eijuipmerilH  to  a 

i^aii  crim|)ele  with   JiuiniialKuilehing 

.wichiiig  equipment,  the  I'iMiHtruf'lor.  as 

riiii',1  miike  II  choice  lii-lwi'i-ii  first  cost  and 


r  ilil  V  rif  HiTvil 
l'"'.r'   llir.    ii,v. 


eiil<ir,   ihii    eiijjiiii'cr  and  Jlie   iiiinliiuter  fif  miiehine- 

l»ni'iit»,   II nin|iiitation   of   llic   iiiiiiiher  of   |iiitliH 

'  (iIImJ  liiii'H,  and  tin-  imnilier  of  niiieliiiii'H  jiiid  trunk 
f>>i   |,rii>lih  me  ll.<    I, ,11,.,    I,.., ..Mill) 


Busy-'tiour   c^ll    (  minutes) 

4po 690 

200  300  ^^>o 

Busy-hour   calls   for   2  minutes  holding   time 

\.',i;  2._Ri:i,ATioN  ofTki:nks  TO  Traffic  forDiffkkest  PKRCKNTMiBs 
oi'  C'.\T,i,s  Lost  or  Dki.ayed. 

traffic  of  given  amount  and  character  as  observed  and  as  computed 
from  observed  diuMtion  of  conversation,  is  shown  in  l''ig.  I.  The 
observations  were  made  in  a  scmi-autonuitie  maehine-.switching 
equipment  known  hereafter  as  "  I."  The  total  number  of  con- 
nections during  the  jieriod  of  observation  Wiis  S4(>.  the  average 
holding  time  jier  connection  being  .V)-!)  seconds.  The  .selectors  ob- 
served contained  22  trunks  in  a  group;  the  22iid  trunk  was  not 
required  dining  the  iieriori  of  observations,  though  21  trunks  wme 
required.  As  computed  for  one  call  lost  in  the  period,  22  trunks 
might  have  hecn  once  exceeded.  The  (^orrespoiideuee  between  ol)- 
served  and  computed  results  is  notieeiiliiy  close. 

Prnrlical  Jiinring  of  ('omi>ulationti  of  I'nihnhlf  TnijU'ir.  I'.eferenee 
has  been  made  in  the  foregoing  pages  to  the  ixTContage  of  calls  last 
or  delayed  by  rea.son  of  deficient  junctions  or  switching  machim-s. 
The  formula'  for  ((niputing  chaiu'cs  pi'nuil  the  calculation  of  a 
suililiing  capacity  at  the  various  trunk  links  ai;d  swilehing  machines 
whiih  will  be  adequate  for  all  but  a  iirtiiin  i)eak  of  loud  ;  this  peak 
of  originating  load  unprovidi'd  for  will  consist  in  calls  dilaycil,  or 
blocked,  by  a  busybiiek  signal.  The  cost  of  aecoiuuuxlnl  ing  the 
peak  pariieularly  when  the  day's  triiHie  curve  shows  sharp  peaUs 
may  be  considerabli'.  Fig.  2  shows  the  number  of  swil«-hiiig  nui- 
ehiiies  (and  trunk  lines)  for  two  equipments  otherwise  identical,  the 
capacitv  of  oni-  of  wliieli  is  sueli  as  to  produci'  a  delay  or  loss  of 
I  |)i'r  ccMl.  of  the  day's  origiimted  calls  in  the  .Hwilehing  ec|uipuuiit 
(excluding  the  loss  at  the  calli'd  parly's  line),  while  the  other  gives 
(he  capacity  which  woulil  pnulnic  aliout  (II  per  cent,  loss  in  the 
day's  calls."  The  curves  arc  lignrcd  on  the  assumption  of  four  ordiMs 
..('■nvilrhing  nui.-him-.  (»..  I.u,\    I,.,uin  |ut  ,h,^    (,S(I  per  criil.  of  the 
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peak  traffic  being  taken  as  a  busy  hour),  one-eighth  of  the  daj^'s  calls 
in  the  busy  hour,  and  a  holding  time  of  two  mhiu,tes. 

A  system  equipped  in  accordance  with  the  lower  of  these  curves 
"ould  produce  a  number  of  "  trunk-busy-tests  "  during  the  busy 
liour  equal  to  about  4  per  cent,  of  the  originated  calls. 

Controlling  the  Switches  ;  Full  Automatic  and  Seifii-automatic  Sys- 
!ems. — The  manner  of  controlling  the  movements  of  the  two  types 
of  switch,es  with  ratchet  and  power  motors  are  characteristically 
different;  the  ratchet  motor  impulses  of  current  are  produced  by 
the  controlling  means  which  ojierate  the  motor  magnets  of  the 
switches  successively  step-by-step,  advancing  the  moving  member 
to  an  extent  corresponding  to  the  number  of  impulses  ;  in  the  power- 
driven  switch,  the  switch  is  set  in  motion  and  in  its  motion  tran.smits 
back  to  the  controlling  means  impulses  of  current  which  measurf  the 
progress  of  the  switch  and  enable  the  controlling  means  to  stop  it 
when  the  desired  displacement  has  been  produced.  The  emplo}-- 
ment  of  the  ratchet  jnotor  driven  by  a  succession  of  current  impulses 
involves  a  stoppage  of  the  switch  at  each  impulse  and  thus  tends 
toward  the  reduction  of  mass  to  permit  prompt  stopping  and  starting. 
The  second  named  type,  which  is  known  as  the  revertive  impulse 
control,  permits  an  uninterrupted  motion  of  the  switch  parts  and  so 
permits  the  employment  of  relatively  large  masses,  high  speeds  and 
extensive  movements. 

The  standard  form  of  controller  for  ratchet  motors  is  a  break 
wheel  driven  at  a  regulated  speed  which  produces  successive  inter- 
ruption.s_^offcurrent  to  the  required  number  in  the  c'rcuit  contaning 
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The  aim  of  good  manual  practice  is  to  answer  the  calling  subscriber- 
in  an  average  time  of  3A  seconds,  with  no  more  than  5  per  cent,  of 
the  calls  delayed  more  than  10  seconds. 

Fauly  dose  correspondence  is  found  between  observed  results  an<l 
chance  p'ays,  and  the  latter  method  is  therefore  valuable  for  deter- 
mining the  effects  of  call  distribution.  J'ig.  3  illustrates  the  corre- 
spondence between  chance  plays  and  the  results  observed,  for  ex- 
ample, in  the  manual  switchboard  "  JI  "  when  the  operator  were 
specially  loaded  to  300  calls  each  in  the  bu.sy  hour,  uith  tea.u  work 
amongst  three  operators.  The  operator's  delay  in  answering  a  call 
in  a  manual  switchboard  is  composed  of  two  factors,  of  which  the 
Hrst  is  a  nearly  fixed  minimum  time  of  rather  more  than  2  seconds 
for  observing  the  call  signals,  plugging  into  the  calling  line  and 
connecting  her  telephone  ;  while  the  other  is  the  wait  imposed  wh'le 
the  operator  serves  other  calls,  which  increases  with  increasing  load. 
The  inclination  of  the  cuivc  of  observations  therefore  tends  to  the 
horizontal  towards  the  left.  In  the  case  of  the  cm-ve  of  chance  plays 
the  constant  factor  for  phj'sical  work  is  not  present. 

Fig.  4  was'  plotted  from  a  large  number  of  similar  chance  plays, 
for  an  a.«sumed  handling  time  of  5  seconds  per  call.  It  shows  the 
relation  between  subscribers'  waiting  time  and  different  loads  per 
hoiu:  per  opeiator  for  a  team  of  three  operators  to  whom  the  calls 
originating  by  chance  are  distributed  as  equably  as  possible,  the 
mechanism  being  assumed  to  pass  the  call  to  the  operator's  telephone 
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the  motor  magnet.  The  revertive  impulse  type  requires  as  a'con- 
t rolling  device  some  form  of  magnet-driven  apparatus  which  coimts 
the  impulses  measuring  the  progress  of  the  switch  and  breaks  the 
circuit  of  the  motor  or  clutch  at  the  correct  number. 

The  control  of  the  switching  inaehines  may  be  exercised  either  by 
tlie  subscriber  himself,  furnished  with  a  jiumber-transmitting  dial, 
■  ir  by  an  operator  acting  under  the  sub.scriber's  direction  by  tele- 
phone.    Some  particulars  are  given  of  the  control. 

<  'all  Distribution  to  Semi-automatic  Operators. — Tlie  use  of  seeking 
machines,  whether  pre-sclcctors  or  finders,  for  concentrating  the  in- 
loming  ealLs  upon  the  group-choosing  switches,  in  semi-automatic 
o])erating,  permits  at  the  same  time  a  concentration  of  the  work  of 
answering,  establishing  and  supervising  connections  upon  a  minimum 
number  of  operators  and  the  equable  distribution  of  the  work 
amongst  them.  It  is  .profitable  to  concentrate  the  incoming  calls 
upon  an  operator  up  to  her  full  capacily.  wliieli  may  be  about  ."iOO 
or  (iOO  cxinneclions  per  hour.  A  coiulil.on  limiting  the  load  is  the 
delay  imposed  n|)on  the  individual  .■^uhscriber's  (lall  before  it  receives 
attention,  which  can  be  kept  down  only  by  reducing  the  load  on  the 
operator  and  so  increasing  the  wage  cost  per  ooimection,or  by  dis- 
tributing calls  to  a  larger  number  of  operators  and  thereby  increasing 
th(^  quantity  of  distributing  machinery.  The  .'jtandard  of  prompt - 
mss  in  answering  a  subscriber's  call  has  already  been  fi.xed  by  ex- 
|)erience  with  manual  systems  and  cannot  now  be  exceeded.  This 
service  is  of  thi^  (character  in  which  averages  are  not  particularly 
.signilieant,   but   extremes  determine  the  character  of  the  service. 


as  soon  as  it  is  free.  The  charts  indicate  that  a  high  grade  of  service 
can  be  attained  consistently  with  a  high  load  upon  each  operator, 
by  providmg  for  connecting  any  call  originating  amongst  two  or 
three  thousand  lines  with  any  of  six  or  more  operators.  To  perform 
such  a  distribution  requires  seekmg  switches  of  large  switching 
capacity. 

The  author  then  gives  a  detailed  aecomit    of  a  semi-automatic 
equipment  in  France. 

V'  In  this  installation,  in  orderthat  the  exce.-is  calls  pa.ssed  to  ])ositions 
may  not  be  delayed  unduly  or  kept  waiting  before  an  operator  en- 
gaged on  a  troublesome  call,  two  special  features  are  employed 
known  as  'timed  distribution"  and  "helping  out"  respectively. 
The  '■  timed  distribution  "  consists  in  maintaining  the  busy  test  of 
the  operator's  position  for  a  measured  time  after  the  passing  of  each 
call  to  her  telephone,  and  increasing  this  measvncd  time  progressi vel,\- 
for  second  and  third  calls  passed  to  the  position  in  quick  succession. 
When  a  call  is  passedto  an  operator's  position  the  position  is  made 
busy  for  three  seconds,  which  period — together  with  the  time  re- 
quired by  the  mechanism  itself  to  seize  and  pa.ss  to  the  telephone 
another  call — cover  the  average  handling  time  for  the  call.  After 
the  arrival  of  a  lirst  call,  therefore,  imnu-diately  succeeding  calls 
mtist  pass  to  other  positions.  During  normal  loads  some  position 
usually  will  be  idle  to  tak(^  the  call.  A  call  arriving  while  all  positions 
are  busj-  will  be  taken  by  a  Under  of  some  position,  l)ut  in  such  a 
case  the  timing  device  will  maintain  the  busy  condition  for  five 
seconds  instead  of  three  ;  for  that  period  directing  other  excess  calls 
to  other  positions.     Provision  is  made  for  the  arrival  of  a  third  order 


r48 


THE  ELECTRICIAN,  RIARCH  23,  1917. 


of  calls,  though  such  calls  are  highly  improbable.     The  busy  periods 
can  be  adjusted. 

The  oifice  in  question  is  the  centre  of  an  important  toll  traffic 
which  is  provided  for  in  the  usual  manual  toll  and  recording  positions. 
The  switching  of  calls  from  lines  demanding  toll  connections  and  of 
calls  for  lines  of  the  automatic  equipment  are  preformed  by  machine 
switches.  A  call  originating  for  a  toll  line  is  disposed  of  by  the 
operator  by  pressing  a  special  toll  key  whicli  directs  the  call  at  the 
first  group  selector  into  a  group  of  trunks  leading  to  a  recording 
position,  where  the  recording  operator  notes  the  numbers  of  the 
called  and  of  the  calling  parties  ;  or  by  the  operation  of  the  dial  by 
the  full  automatic  subscriber  which  sets  the  register  to  a  special 
position  and  so  directs  the  call  to  the  same  group  of  trunks  to  re- 
cording operators.  Provision  is  made  for  the  automatic  prevention 
of  metering  calls  to  the  recording  operator.  Particulars  are  given 
of  the  arrangements  adopted. 

{To  he  conchuled.) 


CORRESPONDENCE. 

BALANCERS    FOR    THREE-WIRE    CONTINUOUS- 
CURRENT   SYSTEMS. 

TO  THE   EDITORS    OF   THE   ELECTRICIAN. 

The  writer  has  been  much  interested  by  the  article  on 
■"  Balancers  "  contributed  by  Mr.  Thomas  Carter,  beginning 
in  your  issue  of  Jan.  12,  as  it  promises  to  make  available  for 
easy  reference  information  concerning  a  subject  which  lias  not 
received  any  clear  or  sufficient  presentation.  It  would  appear, 
however,  that  .Mr.  Carter  is  somewhat  predisposed  toward  the 
rotarj'  balancer  as  the  means  for  maintaining  the  neutral  in 
its  proper  place,  and  other  methods,  beyond  that  employing 
auto-transformers,  do  not  receive  much  consideration. 

It  is  certainl)'  disconcerting  to  encounter  the  reference  to 
the  "  arrangement  proposed  by  Pilger  in  the  "  Electrical 
World,'  July  20,  1012."  This  arrangement  referred  to  is  one 
first  developed  by  Mr.  James  Burke,  and  incorporated  in  a 
great  many  generators  both  by  his  company  and  tluit  with 
which  the  writer  is  connected.  In  view  of  the  very  consider- 
able number  of  generators  of  this  type  put  out  each  year, 
covering  a  range  of  capacity  from  50  kw.  to  1,000  kw.,  it  rather 
grat''S  upon  one's  .sen.sibilities  to  see  the  design  included  with 
those  clas.sed  as  obsolete. 

A  Consideration  of  its  vitality  would  probably  admit  as  direct 
evidence  the  testimony  of  the  ultimate  consumer  who  can 
purcha.w  from  the  same  manufacturer  either  a  two-wire 
machine  with  rotarj'  balancer,  or  a  three-wire  machine  of  the 
■■  obsolete  "  design,  and  who  has,  since  it  has  been  on  the 
market,  consistently  cho.sen  the  throe-wire  generator. 

Mr.  Cart<T  apparently  believes  tliat  the  auxiliary  winding  on 
the  armaturr-,  whicli  takes  the  place  of  either  rotary  balancer 
»ct  or  auto-transforinifrs,  increases  the  size  of  the  generator  due 
to  the  larger  slot  required.  In  the  absence  of  any  definite 
knowledge  of  the  design  this  appears  rea.sonable,  but  in  fact 
tliis  result  (lo(!S  not  f  >llow.  The  outstanding  merit  of  the 
Mynt<!in,  beyond  the  doing  away  with  all  external  compensating 
devices,  lies  in  the  unique  properly  rif  its  balancing  winding 
of  not  'inly  not  continuously  absorbing  energy  corresponding 
to  the  exciliition  losseij  of  the  uutd-transfonner  or  the  free 
rtintnri'.'  loHw.t  of  tiie  balancer,  but  working  in  parallel  with 
''  •  '  111!  nriiiuture  winding  and  mlually  ri-iliicin;/  the  gt^nera- 
'■■r  I',  irf  by  its  preHe?i(e.  in  actual  designs  the  slot  size  is 
'  itle'i  not  increu.'ied  at  all,  or  is  increased  in  depth  aloni^  from 
.".  Ill  10  [ii-r  rent.,  with  ohviou.Hly  no  elTect  upon  the  machine' 
iIjiim  II  ic.nx.  'I'liiw  reuiiiins  true  even  for  1,000  kw.  gencM'ators, 
wliii  h  (Jill  handle  an  utibiilanced  current  of  2,iii)i)  amperes,  for 
V,  liK  )i  nil  inve.ilnienl  of  .^i.iiietliing  like  iJOO  would  lie  required 
in  u  rotary  baliinifr.  It  thus  appeurs  that  on  further  ac 
<l>rii-itfinee  t|i«.  "  obviiiiM  dirindviinlage  "  which  has  frightened 
'  T  nwuy  from  thi.t  nyHtem  turns  out  to  be  ul^:^olut•.•ly 

'  ■'■■  •■^'  rintiige  both  of  this  and  theHtutic  halancer 

iliility  of  e.vaclly  jireserving  the  eipialily 

two  HJde.H  of   the  three  wire  ciniiits.     It 

,  pcar.i  lit  .n.Uml  pruclire,   however,   that   with   the   nnrinal 


three-wire  generator  giving  only  about  j  per  cent,  voltage 
variation  from  the  mean  with  an  unbalance  of  10  per  cent,  of 
rated  full  load  current,  and  about  U  per  cent,  variation  even 
with  2-5  per  cent,  unbalance,  this  disadvantage  is  more  theoreti- 
cal than  real. 

I  do  not  wish  to  criticise  the  rotating  balancer  or  deny  that 
there  are  many  instances  where  its  use  is  thoroughly  justified, 
but  as  I  have  been  intimately  connected  with  the  design  and 
operation  of  both  the  balancer  and  the  self-contained  three- 
wire  generator,  and  have  witnessed  the  balancer  being  pushed 
aside  by  the  machine  of  only  ""  historic  interest,"  I  feel  that 
Mr.  Carter  would  be  interested  in  knowing  of  developments 
across  the  way  and  would  be  glad  to  do  them  full  justice. 

Ampere,  U.S.A.,  Feb.  8.  George  Williamson. 

At  the  end  of  the  fourth  paragraph  there  is  an  evident 
omission,  and  we  take  it  that  the  author  means  £500.  We 
have  submitted  a  proof  of  this  letter  to  Mr.  Carter,  from  whom 
we  have  received  the  following  reply. 


TO    THE    editors    OF    THE    ELECTRICIAN. 

■'  Where  ignorance  is  bliss,  'tis  folly  to  be  wise  ;  "'  but  this 
is  a  case  where  ignorance  is  not  bliss,  and  it  woidd  be  folly  not 
to  profit  by  the  enlightenment  contained  in  Mr.  Williamson's 
letter.  3Iy  article  on  "  Balancers  '"  was  written  from  the 
point  of  view  of  m}-  own  experience,  and  I  referred  partiiiularly 
to  rotary  balancers  and  static  balancers,  because  these  appear 
to  be  the  devices  most  commonly  employed  in  this  countr}' 
for  the  purpose  of  balancing.  In  looking  up  the  history  of  the 
subject,  in  order  to  make  the  statement  reasonably  complete. 
I  came  across  a  reference  to  Pilger's  article  in  the  "  Electrical 
World,''  July  20,  1912.  Unfortunately,  I  was  unable  to  see  a 
full  copy  of  the  article,  and  so  could  not  do  more  than  briefly 
refer  to  the  arrangement  there  described  ;  and,  as  I  diil  not 
know  of  any  extended  use  of  it  in  this  country,  I  somewhat 
rashly  included  it  amongst  machines  of  more  or  less  historical 
interest.  One  lives  ;  and  if  one  also  learns,  there  is  hope  for 
one's  soul.  I  therefore  thank  Mr.  Williamson  for  drawing 
attention  to  my  inaccurate  description  of  the  arrangement  in 
which  he  is  interested,  and  for  the  information  he  has  given  as 
to  its  extended  use  "  across  the  way."  Back  numbers  of  the 
'"  Electrical  World  "  are  very  difficult  to  buy  in  this  country  ; 
should  they  be  more  plentiful  in  America,  and  should  Mr.  Wil- 
liamson by  any  chance  be  able  to  get  hold  of  a  copy  of  the  issue 
in  question,  or  anything  else  containing  a  description  of  the 
machine,  and  send  it  across  to  me.  he  would  be  doing  me  a, 
favour  I  should  be  glad  in  any  way  to  repay.  I  trust  he  will 
not  think  my  suggestion  exceeds  what  one  stranger  may  ask 
of  another. 

if  1  have  any  jDreferencc  for  the  rotary  balancer  it  is  because, 
as  my  article  shows  in  its  later  stages,  that  type  is  more  flexible 
in  many  respects  than  any  other  ;  it  is  less  costly  in  its  con- 
nections than  the  three-wire  dynamo  with  a  static  balancer, 
which  involves  additional  full-sized  cables  bet  ween^the  dynamo 
and  the  switchboard,  as  coiupiired  witii  a  two-wire  machine, 
when  it  has  to  operate  in  ]iaTallel  with  others  ;  and  tliere  is 
an  inevitable  under-compounding  of  tlie  system  with  a  three- 
wire  dynamo,  as  Mr.  W^illiamson  agrees,  which  can  be  fully 
avoided  when  a  rotary  balancer  is  used.  The  last-named  |>oint 
is  certainly  not  usually  of  importance  :  I  had  a  case  last  month 
where  a  static  balancer  was  used,  and  where  the  variation  from 
the.  correct  voltage  was  only  I  J  per  cent,  on  each  side,  witii  an 
out  of  balance  of  3;JJ  per  cent,  of  t  he  t  otal  current  <if  a  250  kw. 
generatdr.  But  the  additional  caldes  are  very  often  a  real 
(liiliculty,  and  largely  oil.^et  the  leiluced  price  of  the  Mu\'ir 
balancer  arrangement,  i  assume  (though,  "in  the  ab.Hence 
of  any  delinite  knowle<lge  of  th<!  design,"  this  may  not  lie 
entirely  safe)  that  Mr.  Williamson's  arrangenu'Ut  involves  the 
same  i-xterniil  main  ami  ec|iiMlising  connections  to  the  .■"witch- 
board  as  are  required  for  a  dynamo  using  an  extermil  static 
balance^.  At  the  sanu'  time,  to  use  a  homely  proverb,  the 
jiroof  <pf  I  he  pudding  is  in  t  he  cat  ing  thereof  ;  and  Mr.  William- 
son's statement  that  ill  his  experience  the  self-containeil  three- 
wire  dyniinio  is  prefiTred  to  the  two-wire  type  with  a  rotary 
lijiliineer  is  very  significant. 


\ 


THE  ELECTRICIAN,  MARCH  23,  1917. 


749 


1  woukl  thank  Mr.  Williamson  lur  his  kind  refereuce  to  the 
in'obable  usefulness  of  my  article,  and  would  again  express  my 
lililigation  to  him  for  so  materially  adding  to  the  infrirmntinn  it 
Lontains. 

Newcastle-upon-Tyue,  March  14.  Thom.x- 


A   DECIMAL   MONEY   SYSTEM. 

TO   THE    EDITOE.S    OF  THE   ELECTRICIAX. 

I  stated  in  my  article  in  your  issue  of  Jan.  26  the  reasons 
why  I  believe  that  the  j>ound  must  be  the  basis  of  a  decimal 
money  system  in  this  country.  But  ther('  is  something  else 
to  be  said,  and  to  which  1  direct  the  attention  of  these  who 
advocate  the  florin  or  the  sliilling  as  the  basis.  It  is  this.  It 
does  not  appear  to  be  possible  that  the  British  people  will 
consent  to  alter  the  position  of  the  pound,  to  write  and  calcu- 
late and  think  in  florins  or  shillings,  to  alter  their  ways  of  keep- 
ing their  accounts,  drawing  out  their  bills  or  cheques  and  doing 
everything  in  which  money  beyond  extremely  small  amounts 
is  involved.  The  opposition  to  such"  changes  would  be  over- 
whelming. I  tliink  that  this  must  surely  be  plain  to  almost 
•  very  reader  of  The  Electrician.  Consequently,  unless  the 
advocates  of  the  florin  or  the  shilling  system  would  prefer  the 
existing  system  to  the  pound  decimal  system,  it  would  appear 
that  they  ought  to  support  the  only  thing  practicable  and 
possible.  Moreover,  some  of  your  correspondents  seem  to  be 
in  favour  of  the  introduction  of  the  words  "  cent  "  and  "'  mil." 
This  also  would  cause  a  certain  amount  of  opposition.  I 
pointed  out  in  the  article  referred  to  that  there  is  no  need 
whatever  to  do  away  with  the  old  names  of  penii)^,  halfpenny 
and  farthing,  but  every  reason  why  they  should  be  retained. 
If  a  British  Govermuent  would  make  25  pennies  to  the  florin 
the  pound  decimal  system  would  be  at  once  in  operation.  But, 
of  course,  it  would  be  necessary  to  have  coins  more  suitable 
than  our  present  ones  for  such  a  system,  and  the.se  could  be 
brought  into  u.se  gradually. 

London,  March  20.  John  Johnston. 


to  the  editors  of  the  electrician. 

It  would  appear  desirable  that  any  proposed  decimal  system 

should  retain  existing  coins,  and  as  far   as  practicable  their 

relative  values.     A  simple  method  of  conversion  would  bt?  to 

make  the  half-sovereign  the  unit,  and  during  the  transition 

period  call  it  the  new  pound,  designated  by  £1 ;  also  divide 
tlie  shilling  into  10  pence.  Then  a  sovereign=£2  :  half  a 
■oveieign=£l=10  shillings  =  100  pence=200   halfpence ---400 

N 

rthings.     Or,  in  terms  of  the  £1,  we  have  2,   1,  0-1,  0-01, 
"iiiio  and  0-002.5  respectively.     The  rule  for  converting  would 
iMiply  be  :    multiply  the  amount  in  sovereigns  by  two  and 
•  Id  one  if  the  amount  in  shillings  exceeds  nine.     Thus. 

N 

£3  17s.  9id.  becomes  £7-7925. 

.V  suitable  opportunity  for  introducing  a  decimal  sy.steni  and 

living  the  public  an  incentive  in  using  it,  presents  itself  in  an 

issue  of  I'reniium  bonds.     The  fixed  rate  of  interest  may  be 

expressed  as  2-7025  jier  cent.,  and  the  various  prizes  in  attrac- 

t  Ive  amounts,  and  thus  .stimulate  a  desire  to  chorouglily  undei'- 

land  tjie  decimal  system. 

I.i.ii.hin.  "March  17.  A.  Ditt.viah. 


PHYSICAL  SOCIETY. 


.\  meeting  was    held   on    I'Yiday,    March   S)th,    at    the   Imiierial 
I  ..ll.'go  of  Science,  Prof.  C.  V.  JdOYS,  F.R.JS.,  President,  in  the  Cliaij-. 
.\  P.-ijicr.  entitird 

"To  Measure  the  Pressure  in  a  High  Vacuum  by  Observations 
of  Logarithmic  Decrement," 

1  V  Ur.  1*.  K.  Sii.wv.  |{..\..  D.Sc,  was  taken  a.-*  i<'a<i  in  tin-  ab.MMict!  of 
till-  author. 

In  expi-rimciils  on  i\w  Ni^wtonian  Conslaiit  ("  Phil.  Ti-an.s.,"  .May, 
l!ll(j)the  autlior  used  a  torsion  balance  in  a  vacinnn  whieh  varied  in 


ditiVrent  ca.ses  from  1.5  mm.  to  OOUOOl  mm.  pressure.  Before  sealing  the 
veSBol  the  pressure  was  determined  by  a  McLeod  gauge.  Valuesofthe 
pressure  after  sealing  off  were  deduced,  in  the  case  of  the  higher 
^•aoua,  from  observations  of  the  damping  of  tho  torsion  system. 

The  foi-mula  employed  is  due  to  the  late  Prof.  Poynting,  and  tin 
I"    expressed  in  the  form — 

I 
P=35-6 — A, 
saT 

where  J  ^moment  of  inertia  of  suspended  sy.stem,  .5'  =  area  of  surface 
(supjjosed  plane)  Avhich  is  experiencing  the  resistance,  n  =  mean 
distance  of  plane  from  centre  of  rotation,  3'=period  of  oscillation, 
and  X=the  observed  logarithmic  decrement. 

A  table  and  curve  are.given  showing  the  relation  between  P  and  X. 
A  Paper  on 

"A  Diffraction  Colour  Box," 
was  read  by  Mr.  A.  \V.  Claydek,  M.A. 

The  apparatus  consists  essentially  of  a  very  simple  concave  grating 
spectroscope,  of  which  the  slit  and  grating  are  situated  at  opposite 
diameters  of  a  circle,  the  spectrum  being  formed  on  the  arc  of  this 
circle.  Two  independent  arms  carry  fittings  on  wfiieh  may  be  placed 
either  telescope  eyepieces  or  small  electric  lamps.  With  the  slit  of 
the  instrument  illuminated  by  a  suitable  source,  the  eyepieces  can  be 
set  so  that  any  two  desired  wave-lengths  are  in  the  centres  of  their 
respective  fields  of  view.  The  eyepieces  are  then  replaced  by  the 
.small  lamps  (the  filaments  comciding  with  the  previous  positions  of 
the  crosslines),  and  the  grating  is  observed  with  a  small  telescope 
pointed  towards  the  widened  slit :  the  whole  of  its  surface  is  seen 
to  be  illuminated  with  a  mixture  of  the  two  colours  on  which  the 
eyepieces  were  originally  set. 

The  "  concave  grating  "'  employed  consists  of  a  Thorpe  replica 
of -a  Rowland  plane  grating  of  14,475  lines  to  the  inch,  mounted  with 
its  ruled  surface  in  contact  with  the  surface  of  a  concave  mirror  of 
4  ft.  focal  length.  This  forms  an  admirable  substitute  for  the  more 
expensive  concave  grating. 

The  author  prefers  to  state  results  in  terms  of  the  number  of 
oscillations  per  unit  of  time. 

Observations  showed  that  the  smallest  change  of  wave-length 
which  could  be  recognised  by  the  eye  as  a  change  of  colour  was 
greater  than  that  which  corresponded  to  a  change  of  period  of  10'^ 
vibrations  per  second,  or  to  a  change  of  one  vibration  more  or  less 
in  1  10'-  second. 

Mr.  Trottek  asl<ed  how  the  minimum  difference  of  wa\c-length 
detectable  as  colour  ditlerenee  compared  with  the  values  obtained  by 
Dr.  Edridge-Green. 

Mr.  T.  Smith  said  that  experiments  on  the  minimum  colour  diiTercnce 
which  the  eye  could  detect  were  valueless  unless  the  exact  conditions 
uader  which  the  experimcnt.s  wei-e  made  were  stated.  For  example,  the 
comparison  of  two  colours  side  by  side  is  materially  affected  by  the 
presence  of  a  black  space  between  them.  Li  Dr.  Edridgc-Green's  expe- 
riments the  conditions  were  not  good.  The  exj'eriments  wei-e  made 
somewhat  as  follows:  While  vicwingtheextremeredendof  the  spectrum, 
a  shutter  is  brought  down  towards  the  red  so  as  to  cut  off  eveiything 
above  the  region  to  which  the  observer  would  give  one  distinf;nishing 
name  such  as  deep  red.  A  second  shutter  was  then  brought  up  from  the 
red  end  to  cut  off  the  first  patch,  and  the  first  shutter  moved  along  the 
spectrum  until  the  boundary  of  the  next  ""  nionochromatic  "  patch  was 
located.  By  this  means  the  whole  spectrimi  was  divided  up  into  about 
'I'i  monochromatic  patches.  It  is  not  dittieult  to  repeat  these  obser- 
vations, but  if  they  ai-e  compared  with  measurements  made  in  another 
way  entirely  different  results  arc  obtained.  Lord  Rayleigh  was  able,  fqr 
instance,  to  distinguish  between  the  colour  of  the  two  sodimu  lines. 
He  had  two  spectra,  one  above  the  other,  the  upper  one  being  inverted, 
so  that  /)j  and  l>..  of  one  spectrum  coincided  with  J).,  and  J)^  of  the 
other.  Colour  comparisons  should  always  be  made  from  simultaneous 
observations  of  the  two  colours. 

Prof.  f'.  V.  Boys  said  he  would  like  to  emphasise  Mr.  Smith's  remarks 
about  the  effect  of  varying  conditions  on  the  visual  estimatss  of  colour. 
In  the  coloufs  of  soap  lilms,  for  instance,  this  difficulty  is  met  with. 
Where  the  thickness  is  nearly  zero  the  colour  is  black.  As  the  thick- 
ness increases  the  colours  of  the  first  order  arc  successively  eneoimt,  i  i 
Hetween  the  blue-and  yellow  there  is  a  tint  which  can  only  be  d.  >,  i  m  ,  , 
as  a  had  white.  He  had  long  been  ))H7./.led  as  to  what  this  eolour  v. 
lint  had  eventually  discovered  a  nu'thod  of  overcoming  the  d(C(pti\c 
influence  of  the  adjacent  colo\irs.  Usually  these  films  arc  traversed  by 
long  thin  folds.  The  thickness  of  the  folded  film  is  even-where  three 
times  that  of  the  adjacent  unfolded  film.  Points  can  be  found  where 
this  douhttul  region  between  the  blue  and  yellow,  occurring  on  the  triple 
fibu,  can  be  directly  contrasted  with  the  first  order  white  in  the  adjacent 
single  film.  It  is  then  seen  to  be  a  very  pood  green.  A  point  which 
had  surprised  him  in  connection  with  Mr.  Claydc  n's  apparatus  was  that 
the  ])lane  prating,  which  could  not  be  in  actual  contact  with  the  mirror 
e.xcept  at  its  edges,  nevertheless  behaved  as  if  it  were  in  good  optical 
contact. 

Dr  W.  Ecci.KS  pointeil  out  that  the  minimum  colour  difference  esti- 
mated by  Mr.  t'layden  to  be  peroeptil>le  to  the  eye,  if  expressed  in  the 
sanu-  way  as  an  interval  in  music,  works  out  as  about  1-0013.     The  tone 
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difference  just  perceptible  to  the  trained  musical  ear  has  been  stated 
to  be  one  seven -hundredth  of  an  octave,  which  works  out  as  1001.  It 
is  interesting  to  observe  that  the  sensitiveness  ot  the  eye  to  pitch  differ- 
ences is.  like  its  sensitiveness  to  inflow  of  energy,  of  the  same  order  as 
that  of  the  ear. 

Jlr.  Clayden.  in  reply,  said  that  in  making  his  experiments  on  the 
minimum  difference  of  wave-length  required  to  produce  a  noticeable 
change  of  colour  he  had  arranged  matters  so  that  by  using  a  reversing 
or  non-reversing  eyepiece  in  the  observing  telescope  one  or  other  colour 
was  uppermost  in  the  field  of  view.  The  difference  in  wave-length  was 
then  reduced  xmtil  it  was  impossible  to  say  which  was  which.  By  this 
method  he  could  detect  a  difference  of  two  vibrations  per  1/10\- sec., 
but  at  the  red  and  violet  ends  of  the  spectrimi  the  detectable  difference 
greatlv  increased.  With  regard  to  the  President's  last  remarks,  he  had 
himself  been  very  agreeably  surprised  to  find  that  the  performance  of  the 
grating  was  so  satisfactory.  ,1.    i     i    i   tk  IL  kb.  k  Lk  k  Ikik 

,,  All  arrangement  for  showing  by  projection  on  a  screen  the  coloured 
fringes  exliibited  when  a  Thorpe  grating  is  laid  with  its  ruled  face 
against  a  plane  mirror  was  shown  by  Sir.  A.  W.  Clayden. 

The  light  from  a  small  lantern  is  incident  in  an  approximately 
parallel  beam  on  the  interface  of  the  grating  and  mirror,  which  are 
held  together  in  a  wooden  framework  supported  on  a  stand,  '^he 
position  of  the  grating-mirror  combination  is  adjusted  so  that  the 
central  reflected  beam  or  any  one  of  the  diffracted  beams  is  returned 
just  alongside  the  lantern.  The  beam  passes  through  a  projection 
lens  which  focuses  the  fringes  on  a  distant  screen.  The  fi-inges  thus 
obtained  are  verj'  bright,  and  the  simplest  apparatus  and  adjust- 
ments suffice  for  their  production. 

Dr.  R.  S.  Willows  mentioned  that  Fellows  had  informed  him  that 
these  fringes  had  been  described  by  Barus  in  the  "  Philosophical  Maga- 
zine '■  (.(uly,  1910,  and  July,  1911)."  He  understood  that  they  had  also 
Uen  exhibited  by  Rheinberg  at  the  Optical  (lonvention  in  1910. 
.Mr.  Clayden's  method  of  e.xhibiting  them  bj'  projection  would,  he 
thought,  be  distinctly  u.scful  to  teachers. 

An  apparatus  for  studying  the  effect  of  Hertzian  Waves  on  the 
Heart  was  exhibited  by  Prof.  W.  M.  Coleman. 

A  simple  pendulum,  consisting  of  a  cylindrical  brass  bob  ter- 
minating in  a  pointed  wire  coaxial  with  the  bob,  hangs  by  a  piece  of 
string  above  one  of  the  terminals  of  an  induction  coil,  so  that  in  its 
lowest  jKJsition  the  point  of  the  bob  is  within  sparking  distance  of 
the  terminal  and  vertically  above  it.  The  bob  is  connected  by  a 
piece  of  flexible  wire  to  the  other  terminal  of  the  eoil.  When  the 
[lendulum  is  set  oscillating  there  is  a  shower  of  sparks  every  time 
the  bob  pa«.Hes  its  lowest  position.  The  frequency  of  intermittonee 
can  be  varied  by  altering  the  length  of  the  suspension.  By  adjust- 
ing the  jicriod  of  the  pt^ndulum  nearly  to  the  time  of  a  heart  beat 
any  [lossiblc  effect  on  the  rate  of  the  beating  may  be  observed.    ^ 

The  condensed  discharge  from  two  Leyden  jars  is  employed.      rj    < 


LEGAL  INTELLIGENCE. 


British  Thomson-Houston  Co.  (Ltd.)  v.   Duram  <Ltd.) 

Oil  TiKBdiiy  llie  Cc.iirl  of  .\|jpcal  (the  .Master  of  the  li.ills  mid  Lords 
.lii»lii<B  Warringl'in  and  .Siriill  on)  delivered  their  reserved  judgment  in 
thw  iippi'iil  of  pliiinlillH  from  a  judgment  of  Mr.  .Jusliee  Astlimy.  The 
•  Viiirl  (iflirmeil  the  ilecinion  of  the  court  Udow,  holding  that  iihiintltls' 
|Ml«'iit  wild  inv.ilid  (or  want  of  Hiilijeet  matter. 


apparatus  was  made  under  the  specifications  of  Dr.  Geo.  Omstein.  and 
applicants  wanted  a  licence  to  make  it  here.  \'arious  firms  would  supply 
them  with  parts,  and  those  would  be  assembled  at  their  works,  where  the 
apparatus  would  be  built  up  and  completed.  In  the  apparatus  water 
ran  down  through  an  absorption  tower,  and  the  chlorine  gas  from  a 
cylinder  was  introduced  at  the  bot  om  of  the  tower  and  flowed  upwards, 
meeting  the  water.  The  water  took  up  a  certam  prc-determined  quan- 
tity of  the  chlorine  gas,  and  the  water  so  charged  with  the  chlorine  gas 
was  then  introduced  in  the  main  body  of  the  water.  Chlorine  in  its  free 
state  was  a  veiy  powerful  sterilising  agent  or  antiseptic,  as  little  as  0-1 
to  0-4  parts  of  chlorine  per  million  jjarts  of  water  being  sufficient  sub- 
stantiaUv  to  sterilise  most  river  or  lake  water,  provided  the  chlorine 
was  uniformly  distributed  through  the  water  before  it  had  time  to  dis- 
appear as  free  chlorine.  This  invention  for  using  chlorine  gas  was  one 
of  great  importance  at  present.  There  was  a  means  for  automatically 
var^'ing  the  rate  of  supply  of  the  gas.  There  was  a  regulation  that  all 
water  supplied  to  the  troops,  irrespective  of  its  source  of  supply,  must 
be  sterilised  as  well  as  filtered.  At  present  the  Government  were  paymg 
a  considerable  sum  for  the  apparatus.  The  grant  of  a  licence  would  si  vc 
them  it  at  a  cheap  rate,  and  applicants  said  that  competition  wouM  kin 
down  the  prices,  and  they  did  not  mind  how  many  similar  licene  -  \m  i'- 
granted.  As  to  royalty,  they  asked  that  they  should  not  be  put  in  a 
worse  position  than  the  Paterson  Engineering  Co.,  who  had  already 
applied.  It  might  be  that  after  the  war  it  would  be  possible  to  use  the 
apparatus  in  connection  with  the  water  supplies  of  cities.  There  was 
a  large  installation  lor  dealing  with  the  water  supply  of  Toronto,  Canada, 
where  they  had  a  serious  outbreak  of  typhoidfever  two  or  three  years  ago. 
and  the  whole  of  the  supply  was  now  being  dealt  with  by  filters  manufac- 
tured by  the  applicant  company. 

After  hearing  Mr.  Vennehr"s  evidence,  Mr.  Temple  Franks  said  he 
thought  there  was  no  doubt  that,  in  the  circumstance,  a  licence  should 
be  recomended  on  the  same  terms  as  to  the  previous  applicant. 


H.  S.  Barrett  v.  Enfield  Electric  Cable  Mfg.  Co.  (Ltd. ) 

Last  week  this  case  came  before  Mr.  Justice  Ridley.  Plaintiff,  an 
architect,  sought  to  recover  from  defendants  £115  10s.,  fees  for  pro- 
fessional work  done,  the  main  portion  being  in  connection  with  the 
preparation  of  plans  for  a  new  factory  at  Brimsdown.  The  defence  was 
that  a  verbal  agreement  was  made  between  plaintiff  and  Lord  Grunston 
(acting  on  behalf  of  defendants)  by  which  plaintiff  was  to  prepare  the 
plans  at  his  own  risk.  If  the  work  was  afterwards  carried  out,  plaintiff 
was  to  be  paid  for  his  services  and  if  not  (as  did  happen)  he  was  to 
receive  nothing. 

In  the  result  defendants  agreed  to  submit  to  judgment  for  £105  (in- 
cluding £10  10s.  paid  into  Court),  with  costs. 


Australian  Metal  Co. — Inthe  chancery  Division  last  week  Mr.  Justice 
Younger  ordered  this  Company  to  be  wound  up.  The  petition  was 
brought  Under  Sec.  1  (7)  of  the  Trading  with  the  Enemy  Act. 


Alien  Enemy  Patents. 

■    •     -k  the  Rn:i«oiiic  Vermehr  .Vliicliiiier;  Co.  iipiilied  for  a  licence 
••  .1.  lit.  No».  :(.«»«  and  10..'!74  of  1914  "(granted  to  Dr.  deo.  Orn- 
■  u'j  lo  tlie  uw  of  chlorine  gnn  for  luirifyinc  water. 

Mr.  A.  K.  WlirrK  «nid  th>y  wen'  a  Urltish  eomi>any, 

■  lo.iHKi,  e»tiib|iBhedby  Mr.  V'enni'hrin  |!MI7.  and  turned 

[ii      ...,i,t,nin'  in   Slay,   19i:t.     They  hud  a  workinjj 

■"'^  A  Itipier.      Before  the  war  ftpplicantii 

\   OerinitM  named   DeiilHcrB,   who  owned 

lor  ot  till' KiiKliHli  company.     After  the 

!•  moved  from  the  directorate,  nnd  IiIh  K,(I()0 

i.  •  the  I'ubli':  Tru«ti'i>  to  a  Mr.  Sugden.     Th".> 

Ij'.I'I'Tk.     In  the  early  daVH  of  the  war  the 

'  lo  the  tfi)0|»«  wnx  I'fTected  by  lilenchinK 

not  nwil.    The  pnt'-ntefl  chlorine  gnw 

"innW  iiiinntily  of  wat'T  with  the  gnu, 

111   111"  wntiT  wttB  broken    domi,  w»m 

ninkiiiK  it  perteotlj   iiinoeiioiix.     The 

.ihi  il.j'    11     part  of  the  ei|iii)iiiii-iit    iil 

..(  the  War  OOloe,  and  it 

'  lliai  tlii'V  HJiould  onpiily 

illi  rlilorine  giw.     They 

n.  r«  Co.,  of  Anieririi, 

Then   n|iplieaiitn 

I  I         ■  <lft«  Co..  of  New 

.   s'l'l  !lr  ;/  '.III  uir  d  •  iiij^l'    .      lU'    \Siir  OIliiM-  wen- prenoiMg  for  ft 
'  roonnmi'Al  >iii|i)i|y.  and  a|ip|ianntK  (iropiined  now  to  give  it,     Tlie 


PATENT   RECORD. 

APPLICATIONS  FOR  PATENTS. 

Note.— 7"/i«  undermentioned  Applications  {except  those  marked  +)  are  not  open  to 
public  inspection  until  alter  acceptance  ot  Complete  Specifications.  Those  marked  •  are 
open  to  inspection  1 2  months  alter  the  dale  attached  to  them,  illhey  have  not  been  published 
previously  in  the  ordinary  course.  Names  within  parentheses  are  those  ol  communicators 
ot  inventions.  When  complete  Specification  accompanies  application  an  asterisk  is  affixed. 
February  12.  1917. 

2.092  Thomp.ton.    Electric  generatins  apparatus. 

2.093  Thompson.    Wireless  telegraph  apparatus. 

2,098  Reyrolle,  Coates  &  Mirrey.     Frames  or  casings  of  allernatini:  current  electric 
apparatus. 

2,103  James.     Electro-magnetic  brake.      ' 

2.106  IVIOROAN.    Testinc  magnetos,  &c.  .„,„,.,  „    . 

2,109  Maschinenfabr-Oeklikon.    Securing  insulator  to  base-plate.     (12/2/16.  Switzer- 
land.) 

February  13,  '917. 

2,133  Waller.    Supporting  shades  or  reflectors  on  electric  lamps,  &c. 

2.157  Bentley  &  Scott.     Electric  driven  cranes.  &c. 

2.158  Allormeinb  Elek.  Gbs,    Con,'inuou5-current  me.isjrine  apparatus.    |24/6.'H. 

Germany.) 

2. 159  Ho'iTiK.    Wireless  telegraphy  and  telephony. 

2.161  Bakes  Si  Klyne.     Insulation  o(  electric  machinery. 

2.162  Berry.     Electric  healers.  .. 

February  14, 1917. 
2.179  Williams.     El". 'iii  u,r.  !i. 
2.191   Roi.wAv  '■'»■ 

2.19'!  HoRTiK  'lephony. 

2.214  Bom.    C  -liclric  machines. 

2,219  BoscM.     I-  '.'h  :■  111.  Germany.) 

2,228  Krohbhiikk,,     M.l.a  I"1i  M  •  welded  flanges. 

-:  /. 
I    switches, 
ii.ichincs. 
'.       '     II  1  <  i':nalllng,8(c.,  lamps. 

■  loma. 

.,, L  .       1  Telegraph  apparatua. 

r>iLiu..iy  16,  1917. 
2.320  SriMMX  Mi'ij.  Co..  Clark  fcLoHui'iiRi).    Electric  awitch.  ,     .    ,      , 

2.332  BooTUROYiik  Callbmijbii's  Caolk  Co.    Sealing  and  bonding  gl«nd»  lor  elecln 

junction  bSket.  ' 

2.333  RowE.    Tapping  key*  or  «wllcho»  lor  electric  lignalllng  pyitoms. 
2.310  Slot  &  Zwiqnbnhko.    Jolnlne  up  electric  wires.  &e. 

February  17,1917, 
2,368  ExLiiY.    Accumulator  cells. 

7.386  B.  T.-H.  Oj.  &  YoUMO,    MBgneto-elflctrlc  machlms. 
2,398  St.  Ai<MAHr>B.     Mulll-cell  batteries. 
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03MMEECIAL^lNDUSTRIAL  SECTION. 


COMMERCIAL    TOPICS. 

,  Tlie   Minister  of  Munitions  recently  issued  an 

Pnority  O  Order  giving  instructions  as  to  the  priority  to 

Government  Orders.  ^^  ^^^^^^  ^^  manufacturers  and  others  engaged 
ui  lertain  trades  (which  include  "'  electricity  and  gas  services,"  and 
■■  rubber  trades  and  manufacture  ")  to  orders  for  Government  work. 

("lass  A,  which  takes  precedence  of  Classes  B  and  C,  includes  Govern - 
raent  war  contracts,  placed  by  the  British  Government  Departments  or 
T)v  Allied  Governments  with  the  consent  of  the  Admiralty,  War  Office 
or  Ministrv  of  Munitions  ;  work  on  contracts  or  orders  certified  by  either 
of  those  Departments  to  be  war  or  munitions  work;  and  work  which 
the  Minister  of  Munitions  has  directed  to  bs  treated  on  an  equality  witli 
war  work. 

Class  B.  which  takes  precedence  of  Class  C.  includes  work  or  material 
wholly  required  for  repairs  to  existing  industrial  machinery  (but  not  the 
replacement  of  old  machinery  by  new)  wherever  essential  to  maintain 
coitinuitv  of  operation  in  the  United  Kingdom  ;  the  maintenance  of 
reasonable  stocks  of  materials  or  articles  necessary  as  component  parts 
of  work  or  goods  to  be  carried  out  or  supplied  under  any  orders  or  con- 
tracts to  be  executed  under  Class  A  or  Class  B ;  export  orders,  certified 
in  writing  by  the  Board  of  Trade,  the  Admiralty,  the  War  Office,  or  the 
Minister  of  Munitions  to  be  of  sufficient  national  importance  to  be 
specially  approved  tor  e.'cport  to  approved  destinations  and  as  to  which 
the  Minister  of  Munitions  or  other  Government  Department  controlling 
the  necssary  materials  has  certified  that  such  materials  can  be  spared  ; 
contracts  or  orders  certified  in  writing  by  the  Admiralty,  the  War  Office, 
or  the  Minister  of  Munitions  as  necessary  for  the  efficient  conduct  of  the 
War  ;  contracts  or  orders  certified  in  writing  by  the  Director-General  of 
National  Service  to  be  of  sufficient  importance  in  the  national  interest 
to  be  placed  in  Class  B  and  as  to  which  the  Minister  of  Munitions  or  other 
Covernment  Department  controlling  the  nccessarv'  materials  has  certified 
that  such  materials  can  be  spared. 

For  Qass  t',  which  comprises  all  work  not  comprised  in  Classes  A  or 
B  no  certificate  may  be  issued. 

The  consent  of  the  Departments  will  usually  be  given  through  the 
Commission  Internationale  de  Ravitaillement  (the  International  Com- 
mission), India  House,  Kingsway,  W.C.2,  to  whom  application  should  be 
made  for  such  consent. 

The  schedule  of  trades  is  set  out  in  an  advertisement  on  another  page. 


Trade  After 
the  War. 


At  the  annual  conference  of  the  Association 
of  Chambers  of  Commerce  on  Tuesday,  the 
President  of  the  Board  of  Trade  (Sir  Albert 
Stanley)  delivered  an  important  speech  on  trade  problem.?  after  the 
war,  and  he  outlined  various  proposals  for  assisting  trade  and  com- 
merce, including  the  following  : — 

Rmhiyiys.—lt  was  necessary  that  this  country  should  continue  to 
enjoy  an  im paralleled' degree  of  facilities  for  railway  transport  during 
t  he  war. 

Parallel  Routes. — It  had  been  suggested  t  hat  a  good  deal  might  be  done 
on  the  commercial  side  in  the  diminution  of  parallel  routes  covered  by 
^o  many  business  undertakings,  and  if  the  business  world  could  take  that 
matter  from  the  Board  of  Trade  and  formulate  a  scheme  it  would  be  a 
good  thing  for  the  country. 

Coal  Mines. — At  an  early  date  he  would  be  able  to  make  an  announce- 
ment showing  how  it  was  proposed  to  deal  with  the  control  of  this 
essential  commodity.  Much  less  coal  must  be  burned  in  the  country 
from  now  onwards. 

Iron  Ore. — We  had  to  mine  a  great  deal  more  iron  ore  than  in  the  past. 
Some  of  the  men  in  coal  mines  could  be  released  for  that  particular  object. 

Pest  War  Problems. — He  intended  to  establish  an  organisation  to  deal 
with  these  problems. 

Trade  Hanks. — Steps  had  been  taken  to  establish  the  British  Trade 
C^orporaticm.  which  would  \v  given  a  eh,arter,  and  whoso  principal  object 
would  be  to  farilitate  and  establish  a  Trade  Credit  Bank,  connected  with 
the  existing  lianks,  fur  develiiping  British  trade  abroad. 

JiUelricili/  Siii>iih/.  .If. — Sir  Albert  also  referred  to  the  im]x>rtance  of  the 
development  of  the  generation  of  electricity,  the  co-ordination  of  the 
groat  transport  facilities  of  the  country,  and  a  reform  of  the  patent  laws. 

Commereial  hitrjligence. — The  Board  had  arranged  for  a  great  develop- 
ment of  their  commercial  and  trade  intelligence  de])artnient  in  the  City, 
an<I  an  extension  of  the  system  of  trade  eoininissioners  in  various  parts 
of  the  Empire.  They  were  going  to  increases  tlje  commissioners  from  four 
to  l(f.  Some  would  be  Ktationcd  in  India  and  the  Crown  colonies,  so  that 
the  whole  Empire  would  be  covered  by  our  representatives. 

Electric  Cooking  in  !?,"  i"";*'^,  1«^«,''  "'  "'f  '''']"  '"'^  1'"';"'''  "" 

Munitions  Canteens.  'I'""''-'.^*"'  'Icscnptum  of  an  elect™  cook.npm- 

.stallation  winch  compnseB     Jricity     apparatus 

aiul  which  has  been  in  successful  operation  for  some  time  in  a  canteen 


attached,  to  a  large  munition  works  in  the  north  of  London.  There 
may  seem  to  be  little  significance  in  the  emplojTnent  of  electrical 
energy  for  cooking  purposes  in  mmiition  works,  but  as  a  fact  the 
electrical  method  is  being  more  and  more  selected  on  economical 
grounds  in  preference  to  coal  and  gaA  Quite  apart  from  considera- 
tions of  cleanliness,  convenience,  .safety  and  compactness,  the  electric 
kitchen  saves  money  in  the  roasting  of  meat  to  a  degree  which  is 
considered  in  some  quarters  almost  exaggerated.  We  hope  that 
every  advantage  will  be  taken  of  what  is  undoubtedly  a  great  op- 
portunity by  electric  cooking  manufacturers  of  urging  the  economic 
claims  of  their  particular  method.  The  subject  is  really  one  of 
national  interest  and  therefore  of  concern  to  the  Food  Controller. 
Perhaps  it  will  be  brought  to  his  notice  by  way  of  the  increasing 
lunnber  of  electric  kitchens  which  are  becoming  a  feature  of  munition 
works,  Y.M.C.A.  refi'eshment  dejjotsand  similar  establishments  con- 
cerned with  catering  on  a  large  scale.  In  justice  to  the  electric 
method  every  credit  should  be  given  to  it  in  this  time  of  national 
need. 

Excess  Profits  DutV  '^^^  Treasury  give  notice  that  after  40  days 
from  March  13  they  will  make  a  regulation. 
That  the  ('ommissioners  of  Inland  Revenue  shall  have  power  in  any 
case,  with  effect  from  the  commencement  of  the  Finance  (No.  2)  Act. 
191.5,  to  allow  modification  of  the  provisions  of  the  fourth  schedule  to 
the  Act  owing  to  depreciation  through  effiuxion  of  time  of  any  capital 
employed  in  the  trade  or  business  and  which  is  expended  upon  and  con- 
sists of  patent  rights  so  far  as  such  depreciation  is  not  effected  by  good- 
will arising  from  the  user  of  or  interest  in  such  patent  rights. 
*         *         *         * 

_   ,       *-  n    f  J^fr-  1-  Dudley  Docker,  C.B.,  who  presided  at 

teaeration  01  ^j^^  ^.^^.^^^^  meeting  of  the  Federation  of  British 

urmsn  inaustries.  jj^^^^^^j..pg^  ^^.^    ^^^^^    ^j^^   membership  now 

consisted  of  269  firms  and  individuals  and    50  associations,   with 

18  applicants  awaiting  election.     He  gave  an  outline  of  the  anus 

and  objects  of  the  Federation. 

Mr.  Docker  said  that  one  of  the  principal  objacts  for  which  the 
Federation  had  been  formed  was  to  command  the  attention  of  the 
Government  when  framing  industrial  legislation.  In  a  conversation  he 
recently  had  with  Mr.  Wallenberg,  president  of  the  Swedish  Federation 
of  Industries,  he  was  told  that  in  Sweden  thej'  had  had  for  six 
years  a  similar  Federation  to  ours,  and  that  no  action  was  taken  by 
"the  Swedish  Government  which  might  affect  industry  without  previous 
consultation  with  the  Federation.  They  had  got  one  association,  and 
one  association  only,  for  the  purpose  of  being  recognised  by  the  Govern- 
ment, and  so  it  must  be  with  us.  There  could  only  be  one  federation 
to  deal  with  the  Government,  a  federation  that  would  be  able  to  command 
recognition  and  respect,  and  that  body  must  be  their  Federation.  Trade 
associations  could  render  valuable  aid,  and  for  that  reason,  if  for  no  other, 
it  must  be  the  constant  endeavour  of  the  Federation  to  strengthen  them 
in  every  way  ;  but  for  the  purpose  of  dealing  with  the  Government 
they  must  have  one  bigfedeiation  with  a  constructive  policy.  They  were 
engaged  upon  a  great  experunent,  an  experiment  upon  which  the  whole 
future  prosperity  of  the  comitry  might  depend,  but  they  could  not  carry 
it  on  with  their  hands  tied.  They  must  be  free  to  dev -lop.  perhaps  into 
a  federation  of  associations,  perhaps  in  to  some  other  type  of  organisation. 
Their  principles  and  objects  could  be  stated  in  a  few  words  :  •■  United 
action  by  the  m.an>ifactur(^rs  of  the  conn  tr\*  through  a  national  federation 
for  the  development  of  the  industr\'  of  the  comitry."  If  they  tried  to 
lay  down  a  fixed  programme  of  policy  before  they  had  included  in  their 
membership  all  the  manufacturing  interests  of  the  coimtry  they  could 
not  become  a  national  federation  :  they  should  only  he  a  federation  of 
persons  who  happened  to  agree  with  that  programme.  If  they  adojited 
an  immutable  form  of  constitution  they  should  lose  the  chance  of  learning 
from  their  mistakes,  and  in  an  experiment  so  novel  as  the  attempt  to 
secure  imited  action  by  British  manufacturers  they  were  bound  to  make 
many  mistakes.  "  We  nmst  get  together  first  and  we  must  leani  to 
consult  each  other  before  we  talvc  action,  and  to  modify  our  own  indi  vidua  I 
wishes  and  views  so  as  to  coufonu  to  the  common  good ;  when  wi'  hav. 
done  this  we  can  take  vigorous  and  united  action,  andfroni  this  eonsult.i- 
tionand  action  we  can  develop  a  constitution  and  a  policy  ba.«ed  upon 
a  practical  ex]ieriencc  of  our  requirements."  He  was  pleased  to  say  that 
nrrangenu'uts  had  been  made  with  other  bodies  fonued  with  objects  not 
dissimilar  to  tho.se  of  the  Federation,  to  be  affiliated  with  the  Federation, 
notably  thi'  I'lmployers'  Parliamentary  jVssociatiou.  by  which  the  varioui. 
distiict  branches  of  that  Association  would  beeonie  branelies  of  the 
Federation.  The  Hritish  Manufactun-rs"  Association,  which  was  a  body 
eompo.sed  chiellv  of  smaller  manufacturers,  but  with  olijeets  veiy  similar 
to  the  Federation,  had  co-oi)erated  with  the  Federation  by  joining  as  an 
association.  The  British  Empire  Producers"  A.ssociatioi\  were  also 
working  to  a  certain  extent  in  conjunction  with  the  Federation,  there 
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r  ^u^t^r,  hndie^-  and  arrangements  had  been 
lemg  a  joint  committee  of  the t^woW^e-^^^^  eb-operat,on. 

Bchtiom^'t''  Labour.— ^ir.  ^"^ker  .ai  -      ;         jj^^  ^^ich  were 

tJtV  of  considering  some  resolution,  on  econom     r^^^^^.^^^   ^^^ 

^Wmended  for   their   Wroval-     On^  o     t,i      ^^^^^  ^^^^^.^^^ 

reference  to  "^^'^^-'^'^J^'^''^^^,^'' tart  and  consideration  they  could 
labour  caUed  for  aU  the  P^t.ence    tact  and  ^^^^^  ^^  ^^^  ^^^^^^ 

command.     Having  referred  to  the  resolut  1^^  ^^^ 

conferences  between  f  P^f^^^^f  ^  ot,°i„lelse  tobring  Capital  and  Labour 
h.  sa.d  that  it  the  l^^'^"''' '™  ^^t-vem^nt  to  be  proSd  of.  It  would  b™ 
together  that  would  be  an  ^^'^Ti,;™  in  future,  not  to  be  afraid  to  ask 
necessary  to  speak  plamly  to  W>our   "  t  ^^^^  ^^^^^       ^^^^ 

what  they  wanted,  and  "«*  ^o  bj  ™  t  ^^^^^^^^  ^^  ^,^^  , 

standing  betwWn  emplovors  and  empjo^ed^  ^^^^^  ^  .^hnM 

Trad.  Bank:-1he  ^^^^'"f^l^''^^°^Tto  British  trade  generally.  He 
for  approval  referred  to  rnater^-latn  t o J  ,^^^,^,,^  of  their  com- 
thought  that  to  a  ^'•'7Jjea*^xtent  th  ^^^^^,^j,,^  Excessive  com- 
mcrcial  0r2an.sat.0ns  would  ha^e  to  u.^.^.^^^  ^j  ^j^  big 
pHition  must  >>ee'>mmated,f  the>  wcretof  c^^^^^^     ^^l^^^^^ 

foreign  combines  with  any  hope  °f^'^f^,;;;^Jf  finance.  The  Boardof  Trade 
(;„„pledwiththatproblemmu.ta  sobetn^t  ^^^^^  ^^^  ^^^^^. 

IVp'artmental  Comnr.ttee  on  Mc^al  J^\^^^  „  ,1,,^  ,  „U  ^as 
mended  that  a  trade  '''^"'^.^",^  ,„- „anufactui^rs  with  the.r  o.^■n 
formed  it  should  be  largeh  ■■'"PP"^'^;'  "  .5^  ^h^re  of  control  and  ensure 
monev.  in  order  that  they  might  haVL  t  ^^ 'J  , "  j^,^,trx-.  The  alliance 
Thatihe  bank  was  used  for  the  bene W  of  Brit^h^n^^^  ^^^.  ^^^^j^^^^jy 
between  organised  fhiance  >"  ^  organ,,  ea  ^  ^^^.^  .^^^^^^^  ^j^^^  ^j 
advanc-d  in  fiemwnv  ^^("'^J^^''^'-^  ^^OOO  industrial  companies,  and 
Deutsche  Bank  was  .nercstedmoerlA^^^  ^^^^  ,,,^  p^^o.e  of 
another  bank,  oundedlj  an  electric^  1^  .^^  operations  to  iron 
financing  electrical  ."ndertakuigs    was  ^  ^^^  nianufac- 

and  steel  work,  engmcermg  an     e»a.  ^  ^  ^^  ^^^^^. 

tui^rs  of  «ennany  could  do  own  anufji<=tw  federation  might 

Or3«».>rf  £</,«-n(.o».— ^nother  >"^;^"^7e'd„,ation.  He  would  like 
well  consider  was  the  problem  "^  "'^^.'^"'^"^^^^^^^  scientific  members. 
to  «-e  the  *>'lr''T/arnrto  hrl-deXn-bv  the  attendance  of 
The  value  which  would  accrue  to  thej  ^ae.  ^       ^     .^^  ^.^^^^  ^^ 

the  scientist,  at  its  "'eet.ngs  givmg    he  be,  efiU.^  t  .^^^  ^.aeration  could 
far-reaching      Then  "^g^'Vthd   un    e  -^ties.w^iichshould  be  supported 

IMPORTS  AND  EXPORTS  OF  ELECTRICAL 

MANUFACTURES. 

From  March  m,  1917,  to  March  16. 1917. 

IMPORTS.  ,eleeraph  material. 

,:  ,  Wire  ,nd  cable,  i-^^^-  -l%^^^Z,an^dJS!Zrlxed.  £3.585. 

r/.  £2.382;  unenumerated,£U.9J..    -'"^^     ,    ,^  .    Eiec.  machinery. 

:..r£.^^'  «X"r"ll«:  ^0^-  lai"r  £9.8.2  :    unenumera.ed. 

ii  lit      /.■•■'•/     '"ire  and  cable,  £11.  _„__„,- 

-umeraTed.  £62.    'J''''^''''-B^l6^.r    Unenumerated.  £1W. 
;J|  ■■   ?X™lt- ■  "ct.ine^r;':1'.04  ;  "u"nenumera.ed.  £96. 

•  i/nenumeraled     £539.    P../   ^'''J.e^n'^S'  ca"tle^''£«7; 

.'f   AUxondria:  Teleeraph  "'^"'"''JJ'iPy 
,)  rr.itsrial  £13.620:  unenumeraled.  £17. 

.a.    /'fiane.-  Wire  and  cable,  t^o. 
HonrAo-'C-  Unenumerated.  £65.  Shaneh::' ■ 

^' .""•:"ei.r^«i"'%23.  W«o. 

196.    ffowr/o.-  Unenumerated.  £20. 


EDUCATIONAL. 


„„  .■   wire  and  cable.  £380. 

•,rlal.  £75;  unenufnewted., 
,2     Du n •:/<■*.•  Elec.  m»cm- 

-  and  c.-.ble.  £162  ;    unenu- 


1,      nl,t.    pH.ieatii.n    estimates    for    education, 
.eSrS  r^t^  iS^lS  amount  to  £21,412.1:..  a  net 

increase  of  £7tU,787  ^\^^  .^^^^ '^  ^^^  „^,,t  r,f  £1.000,000  in  aid  o£ 
The  increase  is  mamly  due  to  %"^^  -      ,jii  ,,e  paid  to  the  account 
scientific  -d^dustrial  research     Th    sum    ^^  ^^^^P  .^^  ^^^  .^ 
of  the  Imperial  I'rust  for  the  encoura  j  ^j^^  privy  Council 

research,  and  grants  will  be  made  b>  « ^e  duec  ^^^^^iations.     Pro- 

Committee  over  an  Jg'^,';f  Pf"l  °io,fbrthe  same  Committee,  on  the 
vision  is  also  made  for  the  distribution  b;^  scientific  and  industrial 

recommendation  of  the   Adv'^o'-J    "^'^  >^^estigations  carried  out  by 

=^:?d!c^:uS!s?iS«--^--"'^'>^'^-^-^^^'^ 

-^:::L  Education.    3^.01  ^^i ^m^^^  dSe^- 
sultat.ou  with  representatives  of  eng  neermg  hr  Technical 

open  immediately  after  the  M^ds«nm.«  l^,^^  trades,  and  they 

;;;:^i;;oS!S^  ^r  ?lrl;'^^^  ii---^ -^--"  "^ 

the  school.  ^^-__--^^^^^^; 

BUSINESS  NOTICES  p  ,^ 

Mr.  Wm.  V.  Waketicld  has  ^-f;i^^^,Xto  carried  on  by 
share  as  a  limited  partner  ■»  h^'  ';^^;;^'^;'co.  Oa.  Fleet-street, 
T'  t^;  '"B^?:t^IrS::^^SSues  ^he  busine.. 

^^^^  i^  ^a^r  a!:   -  ^e  f  Uyered  by  Lon  cf  April  2. 

Patent  Development.-Thei,roin.etois  of  patent  ..'^^^^^.^ 

oi  534  0.5.  30.082,13.  9.9ti4/10  '"f  ^^•?;*;^^'r'  'l^''"^^^^^^^^ 
;;il,lators^vithalkalmeeeetro^^^■te     de^^^^ 
to  grant  licences  thereimder.     li^'l«"-S  ro 

Aktfebolaget  .Jungner.  Stockholm  ^-*-  .   ^^,^,  „^^^,  ,tate 

Agency  Wanted.-A  Russian,  el-  ^--^  ^^  ^s  luatlon  for  Russia 
.,1(1  municipal  connection,  ^^ ^''%*'';  "^^^  y^er  electrical  plant  and 
of  manufacturers  of  ^"vbo-genera^o*^  and  othe^  e^._^^  Kan.enoos- 
machincrv.  &c.     Communications  to  M.  A.  iv 

We>nnou.h  pj^j      LIQUIDATIONS,    &C. 

BANKKUf  lULO         «      ^  consulting  engmcer. 

.U  the  meeting  of  crealto.^  oi  '^ '    ,       ^  ,^,,p  liabilities  were  put 
&c  .  .3.  Budge-vow.  Lcndon,  Kt.,  last 
„  t3.314  and  assets  at  £97  volunlarilv.  and 

The  Anchor  Klectnc  Co.  (LUl  ^^'^^  i^      ^^_^^,J,.„  „,.a,„,  k«s9X, 

Mr.  T.  R.  R^'"><'"-,f' ''"Vi  ai^"    to  M-'-  Rankin  l,y  March  26.. 

has  been  appointed  l.quulato  .        1  ,,i„c„lu-s  Inn  Fields. 

A  meeting  of  creditors  «,tak.    phu- 

London.  Wr..  „oj^buvb_^lo_^ 

ELECTRICITY  SUPPLY. 

EXTENSIONS. 

.„i.,|  ,1,11.  uhI  lor  .■U-.tncal  cncrg.y 
Barnsley.     "^'"^  "!  "";      ,.".','„„|',.,i  for  sanction  to  a  furt.her  loan 
for  power  the  ^''^h'!-''''""  '";;;,;..', ,ic  si.pplv  undertaking, 
of  t't.OOO  for  extensions  of  the  .l..i<  I  ^,    ^^^^^  j^^ 

„a„rax  -  •n;.;^;'';;P"-Sor't;^'1;::;Mt-u,n  of  a  ne.  boiler, 

:;;:ru:  ;::a.  ""•;';-'';";;;^::':;::,„  ,,,nnciniave..nct.oncd 

Islington  (London),     n.e  '";','    ^^^^,  „,»..-,.,,,  (or  electricity  pur- 
tl-e  l,orro«iii);  by  H"'   "^"lou^. 


■'.1. 

■A\  rT  Cavt  row>\:    Unenumeraled.  £46. 
'  iV:  bmpS!  6.750  n.o.    fori  Sa,<i  .-Unenu- 


nu  1 


IN 


rRANSIT. 


-n«  £1.210.    AMalie.-    Elec. 
yrfwy;    Eltc.  lampi,  Cl.663. 

It,.  "-•  ofliciftl  return*  under  tho 
r..lntr  to  what  ill  dwfril)cd  a» 

rlMp.." 


;    mil  I  «'"  •••^  -T't    f 

,„.l,..rn.ers,  -thin  Jo  v--;.-' '- ;;;-„,  ,„  ,„,,ow  £1^0  .or  a  sito 

anti  £11"  fo'  niclcis.witliiu  '"  > 

wi,v  rclii'<ed.  ,  ,         ,,       Cooucil    authorised 

London  County  Council.  J';',,  |';'£,or  ,he  provision  of  cables 
,,.,„,,,,,,ci„gob,ain..d     o         1         I  ;;;  ^,  .....ional  ,K.wer 

„„,l  swit^hgear  '»;"""''",  ,,,..  Woohvich  area. 
fro.n  the  ^  =  ^'<"-''''.;  '"",",,,,  have  sanctioned  loans  for  oMen- 

Loug-nborough.     I '":;••.,"",:     ,i,h.„.t  holding  « '"'-' "'Trk; 

Hi„n«  of  electric  generating  pbml.  .V   ■■  „„„,  l„.ilr..  &c.  (tobc 

repaid  in  10  jearit;.  i"'  '■  • 


THE  ELECTRICIAN,  MARCH  23,  1917. 


753 


no  yoars).  but  25  years  is  allowed  for  repaying  £1,275  for  cables.  The 
fioaril  (leduoted  £1,025  with  respect  oi  the  debt  outstanding  on  plant  to 
lio  superceded,  so  the  £1,025  will  have  to  be  met  out  ot  current  revenue. 
In  the  report  of  the  electrical  engineer,  the  time  of  repayment  was  put 
at  17  years,  but  the  equated  period  sanctioned  works  out  at  18-4  years. 

The  Electricity  Oommittee  had  ordered  a  boiler  and  an  underfeed 
stoker.  li\it  the  other  plant  will  be  ordered  by  an  Emergency  Sub- 
Coniniittre. 

Mexborough. — It  is  proposed  to  carry  out  extensions  of  the  elec- 
tricity undertaking  at  ar  e.stiiuated  cost  of  £10,000. 

Motherwell. — A  report  on  the  proposed  extension  of  the  electricity 
.su])ply  works  is  under  cons'deration  by  a  subcommittee  of  the  Elec- 
tricity t'ommittee. 

Rotherham. — At  a  special  meeting  of  tlic  Corporation  on  Friday 
last  proposals  were  submitted  for  the  erection  of  new  electricity 
works. 

The  question  was  raised  on  the  minutes  of  the  Council  in  Committee, 
which  recommended  that  the  Town  Clerk  be  instructed  to  applv  to  the 
L.  G.  Board  for  sanction  to  borrow  £400,000  for  the  erection  and  equip- 
ment of  a  new  station  ;  also  that  the  Electric  Light  and  Tramways  Com- 
mittee be  authorised  to  accept  tenders  and  enter  into  contracts  for  the 
erection  of  same. 

A  special  report  by  th  electrical  engineer  (Mr.  E.  Cross)  emphasised 
the  iminediate  need  for  extensions,  and  stated  that  the  ultimate  demand 
which  was  likely  to  be  made  upon  the  depaitmcnt  was  about  CO  million 
units  per  annum  ;  and  he  recommended  that  they  should  commence  at 
once  to  erect  a  new  station  of  a  capacity  from  20,000  kw.  to  :?0,000. 
The  estimated  cost  of  a  station  of  20,000  kw.  ca  pacity  was  about  £400,000. 
They  had  indications  that  the  various  Government  departments  re- 
cognised that  the  new  power  extensions  were  very  essential ;  and  the 
fact  that  the  department  was  in  such  an  excellent  financial  position  was 
a  strong  argument  in  favour  of  manufacturers  obtaining  power  instead 
of  generating  from  private  plants.  The  estimated  demand  was  over 
16,000  kw.,  which  would  yield  a  revenue  ot  over  £2CO,C0O. 

The  Town  Clerk  reported  that  he  had  had  further  interviews  with  the 
various  heads  of  departments,  and  it  could  be  stated  that  they  fully 
approved  of  the  proposals  and  would  give  entire  backing  to  the  scheme 
being  pushed  through  with  the  greatest  possible  expedition. 

Swansea. — "the  cost  of  the  cable  and  material  required  to  give  a 
supply  of  energy  to  the  new  pumping  station  of  the  waterworks 
dejjartment  at  Cwmbwrla  is  estimated  at  £1,200,  of  which  the  water- 
works department  aie  to  pay  7  per  cent,  per  annum,  or  20  per  cent. 
of  capital  outlay  by  way  of  pajTnent  for  current  consumed. 

The  Waterworks  Department  is  to  be  charged  ]|d.  per  imit,  but  this 
figure  will  vary  according  to  a  sliding  scale  depending  on  the  load  factor.  • 

The  turtine.^  at  the  generating  station  are  to  be  thoroughly  overhauled 
during  the  forthcoming  summer.  The  new  ofhces  of  the  Tramways  Co. 
at  their  depot  at  St.  Helens  are  to  be  connected  up  with  the  distribution 
mains. 

The  Engineer  is  to  interview  the  Ministry  of  Mimitions  regarding  the 
new  plant  to  be  installed  at  the  generating  station. 

Swindon. — Tho  Council  have  authoifed  the  purchase  of  a  rotar}- 
converter,  switchgear, '&c.,  at  a  cost  of  £3,200  for  giving  a  supply  of 
electrical  energy  to  a  factory  by  means  of  an  overhead  cable. 

8ENERAL. 

Ammanford.- -The  propretor  of  the  local  electric  supply  works 
(Mr.  Wni.  Herbert)  offers  to  dispose  of  same  to  the  local  Council  for 
£125,000.  The  matter  has  been  referred  to  the  Roads  Committee 
anti  the  clerk  has  been  instructed  to  consult  the  L.ti.  Board. 

Belfast. — The  report  of  Sir-  John  Snell  on  the  present  iwsition  of 
the  electric  supply  undertaking  is  under  consideration  of  the  Elec- 
tri<ity  Sub-committee  of  the  Tramwaxs  and  Electricity  Committee. 

The  following  synopsis  of  Sir  John  Stiell's  report  has  been  issued  : 
As  new  generating  machineiy  cannot  be  olitaini'd  this  year,  and  almost 
certainly  not  in  time  for  the  winter  of  HUS.  it  will  be  rccessar)'  to  utdis:- 
the  jiri'sent  plant  for  the  coming  two  winters.  An  additional  pair  of 
connecting  cables  should  be  provided  between  the  'I'cs  bars  of  No.  1 
.■md  No.  2  house,  at  a  cost  of  £.500.  in  time  for  the  eniiiniL'  winter,  and  the 
switch  panel  at  present  on  order  completed.  \\  le  ii  the  .ilieriitiotis  an- 
effected,  enabling  proper  use  to  be  made  of  the  .nniM.i,!  eaiiMcity  ot  the 
turbines  at  present  in  the  station,  the  Committee  will  be  able  to  meet 
the  demands  of  another  day  such  as  Dec.  15  last  with  some  margin  of 
outjiut  possible  in  the  plant  actually  in  operation,  and  with  plant  iti 
reserve  to  the  amount  of  .'!,400  kw.  Under  the  circumstances,  the  Com- 
mittee may  tak(^  the  small  risk  of  supplying  the  applications  for  general 
demand  now  deferred  for  further  consideration,  and  accept  such  furthir 
aj)|)lications  for  lighting  and  small  geneial  supi)ly  as  they  arii-e. 

Kir  John  Snell  does  not  approve  of  extension  of  the  generating  plant 
in  the  present  station,  but  he  is  strongly  of  opinion  that  the  Committee 
shotdd  i)rocccd  to  complete  all  their  i)lan,s  for  the  future  development, 
and  begin  by  obtaining  expert  assistance  in  choosinj?  sites  for  sub. 
stotions,  having  regard  to  tin-  present  positions  of  mains  and  feeders,  to 
avoid  extravagant  I'xitenditure  in  copper,  and  to  provide  at  the  sama 
time  for  the  probable  developments  of  local  di  maud  and  the  proper  dis- 
trihuton  of  same.  The  jilans  and  specification  of  all  building  and 
machinery  raquireil  for  sub-stations  and  for  the  Hist  instalment  of  the 
new  station  at  Hamilton-road  should  be  completed  in  order  to  be  ready 


to  place  contracts  at  once  upon  th.""  arrival  of  a  favourable  opportunit  v 
after  the  conclusion  ot  the  war,  and  it  possible  have  same  ready  for  tin- 
late  .spring  of  1919.  At  a  convenient  opportunity,  not  necesarily  in 
present  circiunstanc?s,  the  ampere-hour  meters  «,t  piesent  in  use  should 
be  substituted  by  integrating  watt  meters,  in  order  to  remove  completely 
the  human  element,  with  its  personal  equation  and  probable  error  in 
estimating  aid  averaging  the  pressure  during  the  24  hour  period.  The 
present  steam  plant  is  sufficient  to  meet  the  present  requirements  and 
th'!  additions  already  indicated  and  to  provide  a  reserve.  He  also  urges 
that  the  greatest  skill  and  attention  should  be  given  to  the  maintenance 
in  the  most  perfect  condition  of  all  the  iilant.  and  that  the  Committee 
should  be  prepared  to  spend  freely  any  money  deemed  nccessaiy  for  such 
maintenance. 

Electricity  Supply  Charges. — It  is  reported  that  som  >  electricity 
sujiply  undertakers,  in  view  of  the  early  introduction  of  the  Summer- 
time Act,  and  owing  to  the  very  high  prices  of  coal,  &c.,  are  con- 
templating the  revision  of  their  charges  for  electrical  energy. 

At  Heston  and  Isleworth  tfce  Council  are  recommended  to  increase 
their  charges  to  all  consumers  by  a  further  12i  per  cent.,  making  a  total 
increase  of  25  per  cent,  on  pre-war  prices. 

York  Electricity  and  Tramways  Committee  has  increased  the  charges 
to  private  consumers  for  electrical  energ\'  for  light  and  jiower  by  10  per 
cent,  as  from  April  1. 

Accrington  Electricity  Committee  have  also  decided  to  increase  their 
charges.  The  rate  for  lighting  is  to  be  increased  from  4-8d.  to  5d.  and  that 
for  heating  from  l-2drtol'3d.per  unit.  CuiTcnt  for  power  is  to  be  increased 
by  10  per  cent.  LJonsumers  who  pay  on  the  rateable  value  tariffs  will 
have  their  charges  increased  from  t5d.  to  7d.,  all  being  subject  to  2J  per 
cent,  discount. 

Birkenhead  Corporation  is  increasing  the  charges  for  current  through 
prepayment  meters  from  5d.  to  o^d.  per  unit  inside  and  from  6d.  to  6|d. 
outside  the  borough,  while  the  charge  for  current  for  lighting  through 
ordinary  meters  is  lieiiig  increased  5  per  cent.,  as  from  April  1. 

Horsham  Council  has  decided  to  discontinue  as  from  31st  inst.  the 
maximum  demand  rates  for  electric  current  for  private  electric  lighting 
and  power  and  heating  ;  and  a  fiat  rate  of  (id.  per  miit  will  be  charged  for 
all  current  supplied  for  lighting  (oxcejit  places  of  worship  and  the  Fire 
Station,  which  will  be  supplied  at  the  present  rates  of  od.  and  4d.  per 
unit  respectively)  and  for  power  and  heating  2d.  per  unit. 

At  Worcester,  occupiers  of  warehouses,  factories,  public  buildings, 
shops,  &e.,  now  supplied  on  the  m.d.  system,  and  all  consumers  on  <Ud. 
tiat  rate,  are  to  pay  a  flat  rate  of  5d.  after  26th  inst.,  and  the  special 
increase  of  10  per  cent,  is  to  continue  to  appl.y  to  the  classes  of  consumers 
above  mentioned  and  also  to  consumers  on  the  rateable  value  system. 

Cambridge  Electric  Supply  Co.  is  inci'easing  its  charges  by  20  per  cent. 

Fulhain  (London)  Electricity  Committee  recommend  an  increase  of  5 
per  cent,  in  the  Council's  charges  for  current. 

Sleaford  Council  is  increasing  the  charges  by  [d.  per  unit  for  power 
and  id.  for  lighting  and  heating. 

Taunton  Coimcil  is  increasing  its  charges  for  current  from  the  end  of 
the  JIarch  quarter  by  8J  per  cent.,  making  the  total  increase  on  pre-war 
rates  33'  per  cent. 

Exeter. — The  Council  have  increased  the  salary  of  the  chief 
assistant  electrical  engineer  from  £180  to  £200  per  annum,  that  of 
the  station  superintendent  from  £165  to  £185  and  that  of  the  chief 
clerk  from  £160  to  £180. 

Hull. — The  Council  are  recommended  to  re-organise  the  adminis- 
tration of  the  electric  suppl.y  branch  of  the  tramways  department. 

It  is  proposed  to  cease  all  further  capital  expenditure  on  generating 
plant  on  the  Osborne-street  powerstation.asit  has  iieenrecognisedby  the 
Chairman,  Deputy-t'hairman  and  Electrical  Engineer  of  the  tramways 
department  that  to  continue  the  policy  of  two  stations  would  be  un- 
economical and  contrary  to  the  general  interests  of  the  city.  It  is 
therefore  propo.'ed  to  abolish  the  plant  at  Osborne-street  by  a  gradual 
process  ,  and  if  the  pro|)..>al  be  .idojited  the  electricity  department  will 
supply  the  whole  oi  tin  i  (|uii  m  uts  of  the  tramways  durin.gsuch  hours, 
as  the  plant  of  the  eleiimity  d  ipaitnietit  would  otherwise  be  on  light 
load.     Th.T  heavy  loail  at  Seuleoates-lane  station  is  between  9  a.m.  aiid 

5  p.m.  on  week-days,  with  the  exception  of  Saturday  when  it  is  from 
9  a.m.  to  mid-day.  With  this  object  in  view  the  tramways  department 
willinstallcnivertingmachinery  in  (Isbornc-stivet  to  convert  the  3-phaso 
(i.lKHl-voll  iiltenial  ing  current,  and  in  order  to  suppl.v  this  the  elcctricit.v- 
de))aitiueut  will  eomjilete  their  Central  Hull  extra-high-tension  loop. 
Del'veiy  is  expected  shortly  of  a  5,000  kw.  turbo-alternator  and  boiler 
plant,  which  will  increase  the  capacity  of  the  Sculcoatcs-lane  station 
from  10,COO  kw.  to  15,000  kw. 

leyland. — The  l^rbun  Council  has  authori>:cd  the  erection  of  over 
head  electrie  cables  fur  supplying  electrical  energy  from  the  l.i'vlainl 

6  Birmingham  Rubber  Co.,  to  tho  works  of  Leyland  iMotor.s  (Ltd-) 
Manchester. — '1  ho  (ias  Committee,  which  has  for  some  .years  past; 

given  £50.000  ]  er  annum  for  relief  of  rates,  has  decided  to  make  iu> 
ctntributidi  re  it  je.ir. 

The  Committee's  contribution  in  relief  of  city  rates  from  1888  to  IPIfi 
has  been  £1.404  006.  Next  year  a  deficit  is' expected  on  the  ycai's 
working  owing  to  the  lighting  nstrictions.  the  hij-'her  prices  paid  for 
coal  aiul  other  commodities,  war  honu.«cs.  increased  wages  and  income  tax . 

Tho  Woikmen  Committee  recommend  that  the  war  bonus  of  6s.  6d. 
pT  week  be  given  every  adult  in  the  service  of  the  Coij'oiation  iTceiviiii; 
less  than  £300  a  year. 
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Poplar  (London). —  ibe  Electricity  Committee  has  approvtd  the 
sale  of  two  500  kw.  "'  Willans  "  recii)rccating  sets  at  £2,500.  The 
sale  of  the  sets  necessitates  provision  of  a  new  converter,  and  the 
E'ectrical  Engineer  has  been  authorised  to  accept  a  tender,  subject 
to  sanction  being  obtained  from  the  Goverimient. 

Interconnect  ion  of  the  Couu oil's  undertaking  with  that  of  Hackney 
(^'ouncil  has  been  comulfted  and  has  materially  assisted  in  reducing  the 
Ijf.-ssure  on  Poplar  undertaking  in  meeting  the  pressing  needs  of  Stepney. 
For  the  quarter  '■nded  Dec.  31  la?t,  the  units  sold  amounted  to 
B,251,591,  an  increase  of  218.590  over  the  corros))ondiDS!  period  of  1015. 
The  net  income  from  sale  of  current  increased  by  £2,5(il  and  working 
expenses  by  £3.378.  the  gro.ss  profit  being  £817  less.  The  net  profit  fron< 
Anril  I  to  i)ec.  31  is  £7.519  compared  with  £8,.W3.  The  advance  in  pric:- 
of  current  of  10  per  cent,  on  power  and  public  lighting  charges  produced 
£4,953  and  but  for  this  advance  the  net  profit  would  have  been  reduced 
f.  £2, .56.5. 

St.  Pancras. — Instructicns  have  been  given  to  remove  the  Babcock 
boilers  at  the  destructor  yard  when  the  new  Xiclausse  boiler  has  been 
installed. 

The  Finance  Committee  report  that  they  are  assured  that  the  profit  on 
thi-  electricitv  deuartraent  for  the  vear  ended  the  31st  inst.  will  be  iio- 
wai<l~  n!  £10.0(10." 
ShefBeld. — The  estimates  were  considered  by  the  Council  last  week. 
The  chairman  of  the  Finance  Committee  (Aid.  Hobson)  reviewed  the 
financial  po.sition.  He  said  there  was  an  increase  of  £63,000  in  the  debt 
on  the  electric  supply  deixirtment,  but  the  reproductive  debt  was  now 
67  per  cent,  of  the  whole.  The  estimated  capital  expenditure  for  the 
ensuing  year  included  £144,251  for  the  electricity  undertaking.  Further, 
it  was  estimated  that  on  electric  supply  account  £210,949  would  be  spent 
during  the  three  months  ending  March  25  next.  The  total  amount  that 
he  expected  to  have  to  piovide  for  the  dejjartment  during  the  coming 
year  was  £.305,000,  in  a<ldition  to  the  £105,000  deferred,  but  that  would 
by  no  means  end  the  exjx'nditure  on  the  department.  In  addition  to  the 
capital  expenditure  mentioned  in  the  estimates  they  were  committed  to 
about  £90,000  for  the  purchase  of  land,  &c.  They  had  only  one  depart- 
ment contributing  to  the  rates  (the  tramways),  and  he  hojjed  that  the 
frugal  policy  which  they  were  pursuing  in  the  electric  light  departnunit 
would  some  day  make  that  business  also  a  very  handsome  contributor 
to  the  rates,  but  that  time  was  not  yet.  The  revenue  from  electric 
supply,  which  in  1914  was  £127,921,  was  estimated  to  be  £525,250  next 
year.  That  was  an  extraordinary  increase,  but  it  did  not  necessarily 
mean  incrca.sed  profits,  owing  to  the  extra  cost  of  labour  and  materials 
and  the  abnormal  wear  and  tear  of  existing  plant.  'J'he  contribution 
from  th''  tramways  department  would  onlv  be  £17,745  ne.xt  vear,  against 
£36,225  this  year". 

-Aid.  .M.MWH  pointed  out  that  they  must  all  lealise  that  the  electric 
hup|>ly  ili'partment  would  have  to  do  more  work  in  the  futiu*  than  before 
the  war,  as  so  many  electric  furnaces  had  been  built  and  had  to  use 
«loctric  power.  Then  many  of  them  u.sed  the  power  in  their  mills  and  in 
twist  dnll  works,  and  the  demand  was  greater  than  ever  before.  They 
h'jfied  after  the  war  to  take  some  of  the  alien  trade,  and  t  here  was  bound 
to  Iw  II  (ireat  ciU  for  electric  powei  in  the  city. 
The  CdtimatcH  were  pa.ssed. 

The  rejjort  of  the  LX'velopment  Committee  recommending  the  appnint  - 
ni'-nt  of  an  executive  officer  to  deal  with  the  industrial  development  nf 
th'-  city,  ie.,  was  also  approved. 

ScUihend-cn-£€a.—  burthir  KiiLmnierH  will  not  be  coin.eelcd  up 
to  the  eli-i  tricily  W(jrks  until  jirovision  has  been  made  for  ])utting 
down  additional  iiiaihiiiery  at  the  eoiiclusioil  of  the  war  to  meet  the 
iijirea-i-d  diinaiul. 

West  London  Bulk  Supply  Scheme. — At  the  last  meeting  of  Barnes 
t'rbiiii  Council  the  eleclricul  engineer  (Mr.  C.  S.  Davidson)  reported 
linvitig  attended  a  confiTenee  at  Ealing  with  regard  to  the  nujiply  of 
cleetri'ity  in  bulk  in  the  wcHteni  urea  of  Greater  London. 

(t  'I  ii'-ar.-d  Hint  K'tliuK  Uorough  Council  were  in  favour  of  laying  down 
•- 1  <  I  •.  I  i.itiv.-  line-i  a  lar^e  bntk  aupply  power  house,  bucIi  power  house 
I  I  l»  iimt  -d  on  till-  biiikn  of  the  river,  and  to  be  of  Kuch  capacity  as 
w.nilil  .  i.iblr  it  to  fl-fti  with  the  non-peak  Huppjiex  for  tlic  whole  of  the 
w  nt  r  1  ;ir.-n.  Th'-  Kaling  nub onimittco  is  to  ask  all  the  neinhbouriiiK 
■"  |"|  '  •  "lit  ni  tln-iimernniilh  to  coiMidcp  the  propouals,  with  a 

■■'■■■  /  llr-  i'iiKiii"<'r/4  to  prejmn^  a  draft  scheme. 

''  iiinblM  1 1  obtiiin  (|Ui>tationH  for  coal,  a-id  also  to  tin' 

"I  «'ciir.iiK  »ii|>plii'M.  Mr.  Davidson  has  Ixi-ii  iti~l  ni.  I^d 
I'' '   •  I  >  I   1  tl. .  iiu^itio'i  Ml  II- in:.-  riikc  for  rai-iiiK  st    am. 
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Electric  Vehicles.    I 
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leiil  prcKidenlhij  luldresH  to  the  liislilii- 
.d  i:iii;iiinirt,  .Mr.  I'Mwaril  Wliitwell,  engineer  and 
I  riliHii  Couneil,  wiiil  he  wuh  eoiivinced  Mint 
■I  more  lliuii  jiitlJUeil  its  being  preferred  to 

"I    I I'l  bi  iniich  more  geiieritl  than  it  wuh. 

from  Ihi'  ohi  Myxtem  to  the  new 

..I  V.  hii!|c  whieh  Ix'ot  suited  the 

'• ,    tirMl.  e<ial  wh  n  conHJileriiiK  the 

'  Iriiily  MUpplich,  I'jeetric  vihii'liM 

,   with   the   Intel   improvi'niiiilc, 

•  vry  keen  rival  to  the  l«'sl  known 

•  1 1"^..      I  be  iiiitetl .  .Ml  of  nn  eleeirje  vehicle  was  higher 

li.er  loriii".  and  (he  nva.lnble  Hpeed  wan    less,  Ihoiinh 

>>'  loiiml  nmpje  nii'l  i|iiil ill nt  l.avmu    ri  I'lird  tn 


public  safety,  while  at  the  same  time  quite  equal  to  legal  limits.  Its 
rimning  costs  were  fo«nd  to  be  lower  :  it  was  noi.'eless  ;  it  withstood  the 
strain  of  starts  and  stopped  better ;  had  fewer  moving  and  wearing 
parts  :  was  quick  in  acceleration  without  the  sudden  jars  on  gears,  &e.. 
while  in  control  and  maintenance  it  possessed  none  of  the  difficulties  of 
the  petrol  engine.  While  he  did  not  wish  to  dogmatise,  he  ventured  the 
opinion  that  the  traction  vehicle  of  the  future  was  more  likely  to  have 
electrical  power  by  reason  of  its  being  cleaner,  less  noisy  and  more  simple 
to  maintain  than  any  other :  and  there  was  eveiy  probability  that  it 
would  be  equally  cheap.  Its  only  rival  would  be  the  petrol  engine, 
which,  owing  to  the  war.  had  increased  in  efficiency  by  leaps  and  boimds. 
The  steam  tractor  would  in  all  likelihood  soon  be  a  relic  of  the  past. 

Glasgow. — As  the  result  of  a  collision  between  two  tramcars  at 
( Glasgow  Cross  on  Saturday  night  one  car  was  derailed  and  knocked 
d  >wn  a  section  box,  causing  the  car  to  be  electrically  charged. 

It  is  stated  that  ijaisengers  were  unable  to  leave  until  they  were  helped 
o?f  tl>e  car  by  officials  with  rubber  gloves.  Four  passengers  suffered 
fr;im  shock  and  one  was  detained  in  the  infinuary. 

Halifax. — Two  lady  tramway  inspectors  have  commenced  duty  on 
tlie  tramway  sy.ste  n. 

London  County  Council. — Two  additional  grinding  machines  are 
to  1  e  |pVii\  ;ili(l  at  the  central  car  repair  depot  at  a  cost  of  about  £400. 
A  siipplinuiitiil  estimate  of  expenditure  on  maintenance  account  of 
.£2,100,  submitted  by  the  Finance  Committee  in  respect  of  additional 
war  allowance  to  minor  officials  in  the  tramways  department,  was  ap- 
proved. The  Highways  Committee  was  authorised  to  grant,  as  from 
and  including  the  pay  week  ended  Jan.  3,  1917,  until  the  declaration  of 
peai.e,  a  war  allowance  of  from  2s.  6d.  to  7s.  a  week  to  any  minor  official 
on  the  temporary  operative  staff  in  the  tramways  department  whose 
wages  (together  with  such  allowance)  will  not  exceed  80s.  a  week. 

The  applications  of  leading  cable  hands,  switchboard  attendants 
and  greasers  and  cleaners  at  sub-stations,  and  the  electrical  attendant 
at  Belvedere-road  depot  for  increased  wages  were  referred  to  the  Elec- 
trical Conciliation  Board. 

The  cost  of  the  additional  grants  to  those  members  of  the  staff  of  the 
tramways  ilepaitnuiit  to  whom  the  conciliation  boards  scheme  dees  nut 
apply  is  r^tlniaUil  ,il  t:i.:j.".0  for  the  current  year. 

London-Watford  Electric  Railway. — h-'ome  delay  has  occurred  in 
connection  with  the  opening  of  the  L.  &  N.  W.  electric  line  to  Watford, 
and  it  will  be  about  two  weeks  before  it  will  be  ready  for  traffic, 

Southend-on-Sea. — Owing  to  the  shortage  of  male  tram  drivers, 
arrangements  ba\e  been  made  for  the  instruction  of  women  drivers. 
Previously  iki  jmyment  was  made  to  drivers  during  their  period  of 
instruction,  but  in  future  all  drivers  while  being  instructed  are  to  receive 
wages  at  the  rate  of  3d.  per  hour  during  a  period  not  exceeding  14  days, 
and  subject  to  the  condition  that  they  continue  in  thi'  Corporation's 
service  upon  becoming  qualified  to  drive.  The  wages  of  women  drivers 
are  fixe<l  at  6d.  an  hour.  A  woman  inspector  is  to  be  appointed  to  super- 
vise all  female  conductors  and  drivers  ;  she  must  be  from  40  to  45  vears 
of  age.  and  b.-r  wanes  are  lixcl  at  :i0s.  per  week. 

LIGHTING  &  POWER  NOTES. 

Bacup.-The  Electricity  Committee  is  considering  an  applieaticu 
fur  a  KUjiply  of  electric  current  to  Height   Ham  Mill. 

Electric  Smelting  in  America.—The  American  Smelting  &  Kclning 
Co.  re]io1ts  that  in  1910  the  company  did  a  record  business. 

The  (lin'<tcir.^  have  ^iieeially  appropriated  for  enlargement,  extension 
and  miscellaneous  purplise.s  $9.  i:i6..5.")9.  The  completion  this  sunnner  of 
the  construction  proiiraniine  will  ii\civa>ie  the  company's  electrolytic 
copper  capacity  to  f.:«lU.(l(HI.00(l  lb.  annually, 

Hydro-Electric  Power  in  Italy.— A  Royal  IVcree  was  recentlv 
issued  intndiicing  reforms  in  the  legislation  res|.ecting  the  use  ol 
water  power  of  Italy. 

It  is  thou'ihl  desirable  to  develop  water  power  to  lx>tter  advantage 
and  so  mak<^  u|)  for  the  lack  of  coal  and  other  fuel  which  has  to  be  im- 
ported. A  Sui)ivme  t'ouncil  for  Public  Waters  has  now  eon  established 
to  deal  with  all  matters  connected  with  the  develoiiment  of  water  power 
in  Italy.  Its  chief  duties  will  Ix'  to  draw  up  a  list  of  all  public  waters  : 
to  examine  and  verify  existing  rights  ;  and  to  discuss  and  decide  on 
schemes  submitted  for  concesHiims  to  develo])  and  apjily  public  waters 
for  motive  power.  At  the  inaugural  m<etinK  of  tlie  Council,  the  Minister 
of  Public  Works  outlined  the  principles  contained  in  the  Deforce  and  said 
existinK  inU'ri'sts  would  have  to  be  consideivd  by  the  (Council  when 
(^Mritiiig  ooncessions.  but  it  was  hoped  to  reeoneili-  the  interests  of  (he 
pres<Mit  owiK'rs  and  coucessionaiiis  with  the  greater  need  of  the  State. 
and  by  Ih"  substitution  of  improved  nuichinery  (nr  (hat  at  present  in 
use,  to  crate  a  vast  network  ol  wad'r  power  dIstrilnM  ion.  The  Decnc 
hin'iiot  V  •!  r  Miived  (he  sa-iclimi  of  thi'  Parliament,  but  the  (JoveniiiK'iit. 
hiiv.'  ijerid  il  to  inaUe  i(  operative  at  once. 

Water  Power  in  the  Caucasus.     In  a  recent  report  to  (he  Itaku 

lOiigiiUM'is'  Society  by  M.  A.  .M.  Kssen  it  was  Htal(d  that  the  hydro- 
le(!liiiieal  sect  ion  of  water  control  in  (he  Civuca-sUH  had  collectlcd  jiar- 
lieiilars  of  14"  CniKiuHiiiii  rivers. 

■|'ho<e  rivent  represented  2,0(M)  s(|.  km.  of  water  siirfacu,  and  (he  area 
win  div^fled  into  four  renioiiH— Ulack  Sea.  Knria,  Araksin  and  the  rivers 
.if  the  (;»,nim  shore.  The  water  power  of  these  n^Ki"""  "■"'  estimated 
to  Ik- equal  to2,5(M).00n,  l.OdO.tXMt.  70(1,(1(10  and  400.000  II. f.  i-espectivelv, 
or  ft  total  of  .(.(mO.dOO  ii.r.  lor  all  the  Caucasus.  In  the  Nortlumi  Cau- 
CUHUH  3.000,<M1(I  M  !■    ,•<  availalile. 
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TELEGRAPH  AND  TELEPHONE  NOTES. 

Guernsey  State  Telephone  Department. — The  accounts  for  the  \ear 
ended  Dec.  :il,  191(1.  filKa*  net  jjiotit  i!39(>  (comiwred  with  £540  in  the 
jjrevious  year). 

Revenue  was  £7,564  (against  £7,511).  The  number  of  subscribers  ' 
lines  increased  from  1,786  to  1.824,  and  the  total  nimiber  of  lines 
from  2,23  i  to  2,277.  The  total  number  of  calls  was  1,436,153  (against 
l,r)'J(t,.U»2.) 

Radio-Telegraph  Notes. — On  Jan.  12  last  the  Swedish  Post  and 
Telegraph  department,  in  conjunction  with  the  Ministry  of  Marine, 
issued  a  decree  prohibiting  the  use  of  radio-telegraph  installations  in 
any  of  the  Swedish  island.s. 

The  French  Government  is  erecting  a  radio-telegraph  station  at 
Guadeloupe. 

The  Xederlandsche  Telegraaf  Xaatschappij  (Radio  Holland)  has 
been  formed  at  Amsterdam  for  the  installation  of  radio-telegraph 
apparatus  on  steamships  and  the  merchant  marine  of  Holland. 


MISCELLANEOUS  NOTES. 

New  Naval  Rating. — The  Admiralty  has  established  a  new  con- 
tinuous service  rating  of  electrical  artificer,  .5th  class,  with  the  relative 
rating  of  leading  seaman  and  pay  of  3s.  a  day.  H 

Trading  With  the  Enemy. — The  "London  Gazette"  of  March  16 
contains  additions  to  the  statutory  list  of  tii-ms  and  persons  with 
whom  trading  by  firms  and  persons  in  the  United  Kingdom  is  pro- 
hibited. 

These  include  :  Briizil — Casa  Edison  (Fisncr  Fricdricli)  (Rio  de 
Janeiro);  XctlKrlnnds — Algemeene  Maatschappy  N.V.  (Amsterdam); 
Sptiin — Tndustria  Electrica  (Callc  Banqu'llo  28  Madrid,  and  Barcelona)^ 

Customs  Duties. — The  Brazilian  Budget  Law  for  1917J  (Xo. 
3,21.'i)  fixes,  iidfr  rilki.  the  following  rates  of  import  duty  for 
goods  imported  into  Brazil : 

Electro:!  =s  and  iroa  sh->ets  coated  with  tin  or  lead,  Sper  cent,  a'l  veil. ; 
plain  uncovered  wire,  in  cables  or  cords,  for  electrical  purjjoses.  800  reis 
per  kilog.  (30  per  cent.) 
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Cooling  Towers. 

The  Electricity  Committee  of  Hull  Corporation  invite  tenders 
for  the  cooling  towers  requii-ed  in  connection  with  the  extensions 
of  plant  at  their  Sculcoates-lane  generating  w'orks.  Forms  of 
tender  and  specifications  from  the  City  Treasurer.  Mr.  T.  G. 
Milner,  and  tenders  addressed  to  the  chairman  of  the  Electricity 
Committee,  Guildhall.  Hull,  are  to  be  in  by  noon,  April  12. 
See  an  advertisement. 

Turbo-alternators,  Transformers  and  Condensing  Plant. 

Glascow. — The  (Vjrporation  of  Glasgow  invites  tenders  re- 
turnable April  5  for  Tiu'bo-alteniators  (15,000  kw. ).  transformers 
and  condensing  plant  for  their  new  generating  station  at  Dal- 
mamock.  Particulars  from  W.  W.  Lackie,  Chief  Engineer  and 
Manager,  75,  Waterloo-street,  Cilasgow. 

Warrington  Electricity  and  Tramways  Committee  require 
tenders  by  noon  April  II,  for  supply  of  one  3.000  kw.  turbo- 
alternator  and  surface  condensing  [ilant.  Specifications  from 
Borough  Electrical  Engineer. 

Manchester  Electricity  Committee  require  tenders  by  10  a.m. 
April  3  ft  r  the  supjjly  and  erection  of  a  turbo-alt«rnator  and 
condensing  plant  at  their  Stuart-street  .station.  Specifications 
from  Mr.  F.  E.  Hughes,  Town  Hall.  Manchester. 

Arc  Lamp  Carbons. 

St.  Pancras  (London)  Borough  Council  invite  tendere  for  the 
supply  of  arc  lamp  carbons,  deliverj'  to  be  made  as  required. 
Specifications  from  the  Electricity  Department.  Offices  57?  Pratt- 
street,  N.W.,  and  tenders  to  town  clerk,  Mr.  C.  H.  F.  Barrett, 
by  noon  of  April  12. 

Storage  Battery,  Switchgear,  &c. 

Abertiare  Urban  Council  retpiirc  tenders  for  a  battery  of 
accumulators, 'with  charging  booster,  switchgear,  copper  reds 
and  cable.  Comnnuiications  to  the  General  Manager  of  the 
electricity  department.  ' 

Electrical  Stores. 

Dundee  Corporation  require  tenders  by  9  a.m.  March  28  for 
12  months' supply  of  meters  and  electrical  and  general  stores 
to  their  electricity  de|)artment.  S])ecifications  from  the  Elec- 
tricity Dept.  Offices,  Dudhope.  Crescent -road,  Dundee. 

Tenders  areViequired  by  March  30  for  six  mtnths"  .sup])ly  of 
electric  fitting.s.-oils.  &c.,,  to  the  .Mi.Hothiaii  and  Peebles  Dis- 
trict .Asylum.  Rosslynlee.  Foiius  of  tender  from  the  Clcik 
.uid  Treasurer,   19,   Heriot-row,   Kdinburgli. 

Synchronous  Condensers. 

Till'  TiiiiiiNTi)  Electric  ('ommi.ssioner.s  iinilc  tenders  for 
.synchronous  cc)n(len.sors  of  5.000,  7..500  or  10.000  k.v.a.  capa- 
eity  for  operating  on  their  hydro-elect ric  system,  2.5  cycle,  three- 
phase.  Alternatives  are  required  for  2,200  and  13.000  volt 
machines.  Specifications  and  particulars  may  be  obtained  from 
Ih''  general  lUiUiager,  Mr.  H.  H.  Couzens,  220-8,  Yonge-slrect, 
Toronto,  and  tenders,  addressed  to  the  Chairman  of  the  Toronto 
Electric  Commissioners,  arc  to  be  in  bv  .March  28. 


C.  C.  Generators,  Switchboard,  &c.  (Extension  of. Time). 

The  Au.stralia>"  ('ojimonwealth.  Department  of  Defence 
(Navy  Office),  reqrure  tenders  for  the  supply  of  3  separately 
direct-coupled  continuous  current  generators, 'with  spares  and 
accessories  ;  a  13-panel  main  switchboard  and  fittings  :  and  a 
balancer,  motors  and  control  gear,  required  for  the  Flinders 
Xaval  Base,  Victoria.  The  tiny?  for  receipt  of  tenders  has  been 
extended  to  Apiil  2.  Specifications  from  the  Director  of  Xaw 
Contracts,  Melbourne. 


TENDERS  RECEIVED  AND  ACCEPTED. 

Poplar  (London). — The  Council  has  accepted  a  tender  at  £74.5 
for  a  ■■  Bessemer  "  petrol  wagon  for  the  Electricity  Department. 

Swansea. — The  Council  has  accepted  the  tender  of  Mather  & 
Piatt  (at  £681  10s.)  for  electric  pumping  plant  for  the  Waterworks 
Committee. 

CoNDENSiNc;  Plant. — The  Mirrlecs  Watson  Co.  have  received 
orders  foi  69  sets  of  condenseis,  practically  all  for  War  service  work, 
aggregating  approximately  1,400,000  lbs.  steam  duty  per  hour. 

Ekith. — The  Council  have  accepted  the  tender  of  Hadfields.  Ltd., 
for  the  supply  of  00  wheel  tvres  at  £285. 

LoUGHBOROUCJH. — The  Council  have  jjlaced  ;in  order  with  Messrs. 
Babcock  &  Wilcox  for  a  boiler,  at  £2.(i00.  and  an  underfeed  stoker, 
at  £574. 

Government  Contracts. — The  following  contracts  \\ere  placed  by 
the  British  (lovcrnnicnt  Departments  during  Febrilary  : —  . 

IIVo-  r;^'(v.— Callcnd'-rs  ('able  &  Constniction  Co.,  W.  T.  Henley's 
Tclcgra;ili  Works  Co.,  Hooper's  Tel-graph  &  India  Rubber  Works  &  St. 
H  lens  Calil  ■  &  Rubber  Co..  electric  cable  and  nfirc  ;  Premier  Accumu- 
lator Vo..  electric  cells  ;  Barton  &  Sons,  Cicdcnda  Conduits  Co.,  Eureka 
Cnnduits  &  Fittings  Co.,  (icncral  EK-ctric  Co.,  1.  Griffiths  &  Sons,  Oriental 
Tube  Co.  &  Simplex  Conduits  (Ltd.).  conduits  a-id  fittings:  Bruce 
P.'cblt.s  &  (V)..  motor  converters  ;  Edison  Swan  Electric  Co.,  .lolmson  & 
Phillips  a'ld  G.  Roe  &  Sons,  electric  light  fittings  ;  Aster  Engineering  Co., 
W.  H.  Dorman  &  ("o.,  R.  A.  Lister  &  Co.,  A.  Lyon  and  \\"r  ucli  &  Fetters 
(Ltd.),  generating  sets  and  parts;  Siemens  Bros.  Dynamo  Works, 
generators  and  dvnamos  ;  British  Insulat'd  &  Helshy  Cables,  wire  rope 
and  copper  cord;  British  Ever-Ready  Cci.  aid  Kfanilem  Co.,  electric 
torches  and  parts;  Footc  &  Milne,  electric  lighting  at  Hikea  :  Ed- 
nnrid'ion's  Electricity  ('orporation,  clcctTie  lighting  at  Montrose:  0, 
C(ioper&  Co.,  extensions  toelectriclighting  at  Northnit  ;  T.  Clarke  *  Co., 
t  ■lephones  at  Sandhurst. 

Iiif/in  Ojjirr. — T.Ancashire  Dynamo  Co..  alternators  ;  Siemens  Bros.  ,v 
('(■..switches. 

11. \l.  Ojjkr  itf  ir"i'..s-.— .lohnson  &  Phillips,  electric  lightina  plant  a( 
l!,a,n|ey. 

I'nst  hgir.'. — Automatic  Telephone  .Mfg.  Co..  telegraph  apparatus  and 
I  Kiihonre  :  Gent  &  Co..  telephones  ;  W.  T.  Glover  *  Co..  India  Rubber 
(!utt:i  Pcroha  &  Telegraph  Works  Co.,  Johnson  &  Phillips,  Telegraph 
Ci)'islruction  &  Maintenance  Co.,  Union  Cable  Co..  and  Western  Electric 
Co..  t'-lcgraph  cables;  Siemens  Bros.  &  Co..  dry  c 'Us  ;  North  British 
Uubber  Co.,  telephone  m"uthi>ieces  ;  British  Insulated  &  Helsby  Cables, 
instrument  cords  distribution  plugs,  and  co))oer  binding  and  strand  wire  ; 
Pullers  (Ltd.),  stay. rods  and  insulator  spinilles  :  '1.  Bolton  &  Sons  and 
Shropshire  lion  Co.,  copper  strand  wire. 
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I  FINANCIAL    MATTERS.  I 


COMPANIES'  MEETINGS  AND    REPORTS. 


Charing  Cross,  West  End  &  City  Electricity  Supply  Co.  (Ltd.) 

Till-  annual  onlinary  .i;X'ii"ra!  nHi'tin,ir  was  ln-ld  on   ilaich    15.  under 
the  |)r<*si(Hicv  of  Mr  William  Francis  Fladcate.  M.V.U. 

The  SECRETARY  (Mr.  Cecil  G.  Stanesby,  F.C.I.S.)  having  read  the 
notice  convening  the  meeting  and  the  auditors'  reiJorts. 

The  CHAIRJiAN,  after  a  feeling  reference  to  the  death  of  Mr.  Richard 
Chadwick,  who  was  a  director  of  the  company  for  22  years,  said :  We 
have  now  entered  the  third  year  oi  the  war  period,  and,  therefore,  we  are 
in  a  position  to  compare  a  whole  war  vearwith  a  whole  waryear.  There 
is  nothing  in  the  accoimts  to  cvllforanyseriouscomment.  and.  therefore, 
1  pas.s  at  once  to  the  result?.  1  do  not  think  1  need  point  out  to  you  the 
extreme  difficulty  imder  which  the  business  has  been  carried  on  during 
the  last  few  years.  It  has  taxed  the  ingenuity  and  the  work  of  all  the 
members  of  our  stall,  and  particularly  of  our  engineer-in -chief,  Mr.  King- 
ston, and  of  ourseeretary,  Mr.  Stanesby,  and  I  cannot  too  highly  appreciate 
and  I  cannot  ask  you  too  highly  to  appreciate  the  work  which  has  been 
donebytho.'-e  two  gentlemen  and  byall  the  staff.  The  result  shows  how 
••xcellent  theirwork  lias  been,  andwithout  careful  co-ordinated  work  be- 
tween the  two  important  branches  of  this  company — the  secretarial  and 
the  engineering — it  would  have  been  impossible  to  have  arrived  at  the 
satisfactory  positionslio»Ti  by  the  accountsnow  before  you.  I  think  that 
tho.sc  accounts  ar;  sati-'^factorj-,  because,  notwithstanding  the  difficulties 
under  which  we  are  working,  the  net  revenue  in  the  West  End  has  increased 
by  £2,700,  and  the  total  amount  of  the  net  revenue  which  is  available  to 
<ical  with  is  £71,6-tO  ;  and  this,  gentlemen,  is  aiTived  at  after  spending 
no  lets  than  £10.000  on  repairs  and  maintenance  of  our  stations  in  the 
West  End  during  the  year.  We  bring  in  from  the  year  1915  the  balance 
of  £18,04:i.  and  we  have  eame<l  interest  to  the  extent  of  l'3,2:!4.  That 
Hivc«  us  a  total  of  f!t2,!ll!>  to  deal  with,  out  of  which  we  have  paid  the 
deljcnturc  interest,  amounting  to  £17,829,  and  we  have  set  apart  for 
depreciation  £22,0(M).  We  have  then  asurplusof  net  revenue  of  t.53,090. 
Oat  of  that  we  pay  the  Preference  dividend  of  £18.000  :  we  propose  to 
recommend  vou  to  pay  a  dividend  on  the  Ordinary  shares  of  the  company 
;it  tlie  rate  of  5  per  cent. — the  same  rate  as  last  year — which  absorbs 
£20,(JtW,'and  to  carr\'  forward  £15,0!K).  We  have  set  aside  thetullamount 
of  nur  depreciation,  we  hav  spent  a  large  sum  on  repairing  and  main- 
taining our  plant,  we  have  paid  our  dividend  at  the  same  rate,  and  the 
only  difference  between  this  year  and  last  year  is  that,  whereas  last  year 
■we  carried  forwaid  £18,000.  we  carri'  forward  now,  £1.5,090.  The  ex- 
1>cndituie  of  £4,!HiO  on  cagiital  account  is  a  very  productive  item,  as  it 
in  on  the  en-ctlon  of  buildings  in  Shorfs-gardens,  which  arc  alieadv  let 
»t  pro|M,-r  and  fair  rentaN.  I  think  that  the  results  of  the  working  of  the 
<'.ity  undertaking  may  be  d'-seriU-d  as  equally  satistactoiy.  Our  net 
revenue  increa-'-il  by  £|,78S,  compar -il  with  that  of  the  preceding  .rear. 
The  not  availabh-  b'nhnce  is  £U'>,.').-j4.  to  which  we  have  to  a<ld  £18,000 
brought  forward,  giving  a  total  of  £83,'.').')4,  out  of  which  we  have  paid 
the  d-lKtnture  intiT'id.  amounting  to  £29,81.5,  which  leaves  an  avail- 
abl-  amount  of  £.">:i.7:t8.  This  provides  the  Preference  dividend  of 
1|H.0<K»,  «n<l  giv.'H  u-  n  balance  out  of  wliith  we  propote  to  i>ut  £17,738 
U)  general  r>ervc'.  a:id  to  carry  forward  £18,00(( — the  same  as  in  1910. 
On  the  Ciiv  underlakuig  we  have  also  spent  £1.5,000  in  keeping  our 
|>|ant  in  an  eflieienl  «tal;'.  Having  regard  to  the  form  ol  llii'  I'lovi- 
Monnl  Order,  we  are  ndvihed  thai  no  duiireciation  fund"at  the  pre.-ent 
numienl  in  nee-k»nry  :  anil  as  we  do  not  divide  our  profits,  but  simjily 
pay  the  divii|>'ii<l  on  lb-  I'n-ference  Mhans  and  cairy  the  rest  to  general 
ri-wrve,  it  nrviuh  Iip  111  •  ininiat  'rial  whether  there  is  a  depreciation  fund 
or  not.  The  balBii  ,•  oi  yneral  reserve  necouni  Is  no  less  than  £|04.ril)2. 
Your  l*<i«rd  are  |iroiiil  of  I  he  re«ii|ts  at  which  lliey  have  arrived,  and  having 
pnuy.d  tlirough  evlr-mely  Irving  times  HJiice  (he  outbreak  of  the  war, 
tie  V  d'.  nut  nel  ii-iy  ureal  nervouHn"MH  for  the  fiilur-.  Th"y  (juile 
;i|.|.r..  ii'  Ih"  fuel  that  Ih"  lai«k  set  I  efore  tliein  and  the  employes  of 
itl,  ,r,,,,ii,v  i.  .Ill)  „  l,"«vy  one.  but  lli'-V  believe  honestly  that  there 
^  "       ■   '  '  ,1  your  eoinpniiy  (ioing    olherwii-e   iliim  jiassing 

■••''  " 'iipg  P'-rioi!  and  enieiging  from  it  stronger  than 

'  ■  <h  •  gi-ii'Taj  poNltion  of  (lie  imliislry,  of  course, 

'"  ""<  iiolhing  in    the   way   of    an    amalgamation 

'"  '•    111'-    I  umpaiiieH  in  piMsible.      We  liavi',   liow- 

iM'i'  iif    the  conipajiiei.  of    whieli    I    havi'   Ihe 
'"  »  oil.  Id  be  the  (Chairman,  been  able  to  Hecnie 

'  ■  Ir'nelil  by  gelling  Ihe  excess  profits  Klandard 

"  iHT  eeiil       I  iini  fi\ni\  tunny  that  we  were  able 

'  ■  '  loriiiiiig  part  of   our  eoiiiiiiittee, 

•  '  '.I,  on  Ihe  ,,arl   of  the  whole  .,| 

''  I"    iliiit    the    l,<>ii>lon   eoni|iaiiieH 

•  0.1    fill  lire.     No  fewer  than   118 
•'  111-.     Of  lluw,  I  n'(<rei  lo  Hiiy, 

"  '  livex  III  ih"ir  country,  and  two 

■    " -l.  ■■■•:  I .i  they  may  recover.     We  have  Ihe 

• .  o(  knowmK  th«l  one  ol  oiir  eniplovi'i,  Mr.  Linton,  linn  Immmi 


given  the  Military  Cross,  and  I  have  no  doubt  that  all  our  employes 
with  the  Colours  are  serving  their  countr.-  as  loyally  as  our  chief  en- 
gineer, our  Secretary,  and  the  members  of  their  staffs  have  been  serving 
us.     I  now  l)et'  to  move  that  the  report  and  accounts  be  adopted. 

The  MANAGING  DIRECTOR  (Mr.  John  M.  Gatti)  seconded,  and  the 
resolution  was  carried  unanimously.  Tlie  dividends  recommended  were 
declared.  Mr.  Rocco  Gatti  and  Lieut. -Col.  J.  T).  Laurie,  the  retiring 
directors,  were  then  re-elected,  and  Messrs.  0.  R.  Johnson  &  Son,  the 
retiring  auditors,  were  re-a,ppointed. 


Kensington  &  Knightsbridge  Electric  Lighting  Co.  (Ltd.) 

The  ordinary  general  meeting  was  held  on   the  15th  inst.,  Col.  B. 
Crompton,  C.B.,  presiding. 

The  SECRETARY  (Mr.^T.  S.'  Britton)  having  read  the  notice  convening  • 
the  meeting  and  the  auditors'  report. 

The  CHAIRMAN  said :  Gentlemen,  during  1914.  I9I5  and  1916,  there 
has  been  a  progressive  falling  off  in  the  nrunber  of  units  sold,  but  this  took 
place  chiefly  during  the  first  two  years  of  the  war,  and  towards  the  close 
of  1916  there  were  signs  that  the  reduction  of  output  had  fallen  to 
a  lower  figure,  and  there  is  now  an  upward  tendency.  The  returns 
from  our  big  generating  station  at  Wood-lane  show  that  there  is  an 
actual  increase  this  month  in  the  units  sold  as  compared  with  last  year — 
14  per  cent.,  in  fact.  Owing  to  the  revision  of  our  discounts  for  certain 
of  the  lower-priced  units  sold  to  the  shops  and  special  customers,  the 
average  price  that  we  received  slightlv  increased  for  the  year  1915,  but 
in  1916,  although  irom  this  revision  we  no  doubt  received  slightly  in- 
creased price,s  for  the  lighting  units  sold,  this  was  more  than  cancelled 
by  the  increasing  quantity  of  the  low-priced  imits  sold  for  power,  heating 
and  cooking.  The  reduction  of  our  money  takings  is  therefore  due  to 
several  causes,  and  must  be  shared  between  them.  These  are  lighting 
restrictions.  Summer  Time  Act,  the  early  closing  of  shops,  and  very 
largely  from  the  increase  in  the  nimiber  of  houses  which  have  become 
unoccupied  during  the  year  owing  to  the  owners  moving  into  smaller 
houses  :  this  decrease  in  the  unoccupied  houses  previously  served  by  us 
has  risen  from  233  houses  in  1913  to  451  houses  in  1916,  and  there  is  no 
doubt  that  our  district  has  suffered  more  than  in  this  respect  any  ot  the 
London  districts,  probably  owing  to  the  vei-y  large  proportion  of  large- 
sized  houses  in  the  Queensgate  district.  VVe  consequent  Iv  found  the 
adjustments  in  price  made  in  1915  and  1916  were  insufficient,  and  the 
Board 'were  compelled  to  give  notice  of  a  ri.se  in  price  all  rovuid  of 
10  per  cent,  as  and  from  Jan.  1,  1917,  A  great  deal  has  been  done 
during  the  year  to  economise  in  material,  labour  and  in  man.agement 
expenses,  and  1  think  that  the  result  may  be  considered  satisfactory. 
As  to  coal,  for  instance,  the  price  of  which  per  ton  has  gone  up  since 
1911  from  1  Is.  8d.  to  the  average  price  paid  this  year  of  2  Is  6.Jd.  per  ton, 
which  is  really  an  increase  of  80  per  cent.  We  have,  by  unremitting 
attention  to  perfecting  our  generating  ]ilant  and  by  running  only  the 
most  efficient  of  our  generating  sets,  actually  reduced  the  (|uantity  of 
coal  used  so  that  the  total  cost  of  coal  even  at  the  high  price  has  only 
gone  up  19  per  cent.  Again  1  may  suiiplement  this  bv  pointing  out 
how  w»r  even  affects  the  quality  of  the  coal.  The  luessuie  on  labour  at 
Ihe  collieries  is  so  great  that  the  coal  comes  to  us  very  imperfectlv 
cleaned.  Two  or  three  years  ago  it  had  a  certain  cvai>orntive  efficiency, 
but  now,  the  same  coal,  owhig  to  the  quantity  of  practically  incom- 
bustible material  that  comes  with  it  to  London,  is  certainly  20  to  ,30  vier 
cent,  less  ellieient  in  evaporative  value.  Again,  in  spite  of  the 
increased  cost  of  living  having  forced  us  in  fairness  to  our  work- 
men to  increase  thi'ir  wages,  by  improved  arrangements,  the  total 
sum  paid  for  labour  of  all  cliuses  has  gone  down,  so  ihat  thi- 
eost  for  material  aufl  labour  has  only  gone  up  to  13  iier  cent. 
The  other  items  chargeable  are  for  rates  and  taxes,  which  iwing  to 
our  success  in  the  re-assessment  shows  a  reduction:  man.- gemeiit . 
statiomry,  lawexp'iiMs  and  iiisuranee  show  iru-reiisi  s.  Sum  iiarlsing 
these  results  the  total  cost  of  jirodueing  our  oul|iiil.  miait  Irom  (leprecia- 
lion,  has  gone  up  from  £4l,tH)0  to  £42,700  -i-ougbly  £1,  UK)  onl.v.  1  have 
taken  the  depieeial  ion  item  by  itself  owing  to  numy  causes — one  Ixiiig 
that  111"'  sum  that  we  have  aceumulati-d,  iis  shown  in  our  renewal  and 
reserve  fund,  is  so  eonsiderabli^  that  we  have  Ihoughl  it  U'tter  to  eon. 
sid'Tably  rediii-e  the  amount  put  to  this  fund  during  the  year  from 
£7.260  last  veiir  to  £3,885  this  year.  In  Ibis  way  our  liital  sum."  iueliidiiig 
ilepreeiatioii,  reaelies  t.Kl,.580,"  against  £1,S,852"  last  year,  enabling  us  lo 
show  a  balance  profit  of  £21,474  as  against  £22,625.  1  think  that,  on 
llie  whole,  our  results  are  Very  ereditalile  to  the  managing  diii'elor,  Mr. 
Mill'-r.  lotlie  staff  at  Woodlaiie  andto.nir  large  staff  here.  I  now  move 
Hint  Ihe  riporl  and  iiecountH  for  1910  Ik'  received  and  adoptid. 

The  motion  was  seconded  by  Mr.  ('.  C.  WVi.lJK.  and  after 
the  i-liairmiin  hiid  replied  to  some  questions  by  Mr.  K.  Hi  dges,  the 
iiiolioii  was  carried  iiiiiiiilmously.  The  interim  <lividi'nd  of  2^,  per  cent. 
paid  for  the  half  year  i-iidid  .liim-  :ill  wasiipprovid  and  a  finihir  divi- 
dend of  3A  iier  cent,  for  the  half-year  end.  d  !).■<■.  31  last  was  <l.  ilaivd. 
Mr.t'.r.  VVvllie,  th.-retiriligdireetor,  wasre-eleel(dadireetor,nnd  Mi'ssrs. 
J'llco,  Waferhoiise  iV  Co.  wereri'-ap]K)inli-d  auditors  for  the  ensuing  j-ear. 
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South  London  Electric  Supply  Corpn.  (Ltd.) 

The  ordinary  general  meeting  was  held  on  Tuesda;-,  Mr.  J.  Atuektos. 
uhairmaa  of  the  comiiany,  presiding. 

The  SECRETARY  (Mr.  Herbert  H.  Boyer)  having  read  the  notice 
convening  the  meeting  and  the  auditors"  report. 

The  CHAIRMAN  said :  The  total  receipt.s  have  increased  from 
£54,782  in  1915  to  £59,037  (or  7-8  per  cent.),  and  £28,388  has  been 
carried  to  net  revenue  account,  against  £27,229  in  1915.  The  principal 
increases  on  the  expenditure  side  have  been  for  coal  £3,22G,  and  local 
rates  £54fi,  under  the  levised  quinquennial  as.sessment,  but  economies 
in  other  directions  have  been  effscted,  with  the  result  that  the  total 
f.xpenditure  has  only  been  increased  by  £3,096,  or  a  little  over  11  per 
cent.  The  addition  of  9  per  cent,  to  the  charge  for  supply  to  our  con- 
.sumers  has  partly  neutralised  the  increased  costs.  Our  contracts  for  coal 
supplies  during  the  pr^'scnt  year  have  been  made  at  an  even  higher  cost, 
but  we  hope  that  by  continued  economy  it  may  not  be  necessary  to 
further  increase  our  charges  for  supply.  After  providing  for  debenture 
interest  and  preference  dividend,  allocating  £7,000  to  depreciation  fund, 
and  making  other  necessary  provisions,  there  remains  £16.053,  out  of 
which  we  ivcommend  tlie  same  dividend  as  previously  on  the  ordinary 
share  capital — namely.  5  );er  cent,  for  the  year — carrying  forward  £3,053, 
against  £3,010  brouglit  into  the  accounts.  These  results  are  gratifying, 
as  not  only  has  our  revenue  from  lighting  supply  been  again  decreased 
by  the  more  stringent  restrictions,  but  the  Summer  Time  Act  was  in  full 
effect  for  more  than  four  months  of  the  year,  and  naturally  caused  a 
further  diminution  in  the  output  for  this  purpose.  On  the  other  hand, 
the  supply  of  energy  for  power  purposes  has  increased  by  over  half  a 
million  units,  our  power  consmners  taking  about  75  per  cent,  of  the  whole 
output.  No  less  than  60  employes  have  already  joined  H.M.  Forces, 
representing  40  per  cent,  of  the  total  number  employed,  and  no  less  than 
70  per  cent,  of  those  of  militaiy  age.  Their  places  have,  in  several 
instances,  been  temporarily  filled  by  women,  and  in  other  instances  by 
men  invalid-^d  out  of  the  service  or  unfit  for  military  duties  of  any  kind. 
It  is  with  great  regret  1  have  to  annoimce  that  two  of  our  most  promising 
employes  were  killed  in  the  naval  action  off  Jutland,  and  several  others 
have  been  from  time  to  time  wounded,  but  I  am  pleased  to  say  these  have 
made  good  recoveries.  The  share  and  loan  capital  is  the  same  as  in  the 
previous  year,  and  expenditure  on  this  acooimt  has  been  on  a  %'ery 
moderate  scale,  only  such  as  was  vitally  necessarv  in  the  interests  of  the 
Tuidertaking  having  been  made,  the  principal  additions  being  for  mains 
£2,297,  included  in  which  is  the  cost  of  additional  services  to  connect 
new  consumers  to  the  supply.  £7,000  has  been  allocated  to  depreciation 
from  last  year's  levenue,  and  as  £573  has  been  expended  in  sundry  .small 
renewals  to  plant  and  machinery,  a  reserve  on  balance  of  over  £61,926 
remains  to  the  credit  of  this  account.  With  regard  to  the  connec- 
tions made  to  the  mains  last  year,  an  even  better  result  was  achieved 
than  in  the  previous  year,  the  equivalent  of  26.481  35-watt  lamps,  or 
1)27  kw.,  having  been  connected,  and  the  units  sold  increased  by  380,217. 
The  gro.ss  profit  of  the  sales  department  increased  from  £1,733  to 
£2,034,  the  turnover  exceeding  £10,000  ;  and  the  central  showrooms  at 
Brixton  largely  contributed  to  this  record  result.  So  far  as  the 
current  year  is  concerned,  it  is  with  considerable  satisfaction  I  am 
able  to  I'oport  a  record  increase  in  the  output  of  units,  which 
up  to  the  end  ot  last  nronth  amounted  to  1,879,080,  or  nearly  20  per 
ceflt.  above  the  figure  for  the  corresponding  period  of  1916.  This 
augurs  well,  but,  of  course,  the  question  of  the  Company's  prospects 
for  the  whole  year  is  exceedingly  difficult  to  forecast,  owing  to  the 
veiy  abnormal  conditions  under  which  we  arc  working,  but  witlnthe 
actual  figures  before  us  of  what  has  been  accom])lished  in  the  first  two 
months  of  the  year,  1  think  we  can  look  forward  with  a  fair  araoimt 
of  confidence  to  the  results  of  the  present  year.  This  growth  in  the 
demand  has  lOr  some  time  past  engaged  our  serious  attention,  it  being 
necessary  to  look  many  months  ahead,  so  that  our  i)ower  house  may  be 
capable,  with  a  due  amount  of  reserve  plant,  ot  cfiiciently  providing 
ior  the  over-increasing  load.  Faced  as  we  are  with  the  fact  that  machi- 
ncrj'  and  plant  is  alm<«t  unobtainable,  consideration  was  given  to  the 
alternative  of  obtaining  our  excess  requirements  over  and  above  the 
economical  capacity  of  the  present  generating  ])lant  from  another 
source  of  sui)ply,  and  accordingly  negotiations  for  a  supply  of  energ\- 
in  bulk  were  opened  last  summer  with  our  neighbours,  the  County  of 
lyondon  Electric  Supply  Company  (Ltd.),  and  have  continued  during 
the  past  few  months,  and  1  am  now  pleaded  to  tell  you  that  th'y  hav' 
been  concluded,  and  a  seven  years'  agreement  on  favourable  terms 
has  been  entered  into  with  that  Comjjany.  This  bulk  supply  is  to  be 
available  in  the  late  autumn  of  this  year,  and  will  initially  be  for 
1,500  kw.,  capable  of  extension  as  and  when  such  a  course  may  be 
necessar}',  and  will  link  up  the  two  large  generating  stations  of  the 
County  (!omi)any  with  our  power  house.  Not  onl.v  will  even  more 
veonomical  o))eratlon  be  promoted,  but  in  the  event  of  a  breakdown  or 
damage  to  the  plant  in  our  power  house,  there  will  always  he  this  addi- 
tional  supjilv  availalile  thus  ensuring  to  our  present  and  prospective 
consumers  a  eoi>tin\iity  of  supply  not  to  be  obtained  when  only  one 
power  house  is  connected  to  the  .system,  and  this  will  prove  to  Ut  a  con- 
siderable asset  when  negof.atlng  for  supply  to  important  factories  and 
other  premises.  Further,  your  Companv  will  be  reliev.'d  of  very  con- 
siderable capital  e.\]ienditure  which  would  have  been  necessary  were 
additional  gencr.il  ing  pliint  to  have  been  installed  in  our  power  hou^e. 
the  result  being  that  onr  surplus  funds,  which  are  invested  iii  the  new 
■)  per  cent.  War  Loii;i  and  other  British  Government  securities",  will 
still  bo  available  for  the  extension  from  tinu'  to  timi^  as  may  become 
necessary  of  tli<'  feed-rs  n'ld  mnjns  of  the  disl.ribnti(m  system  requisite 
to  supply  u-.iy  alilitioiiil  il -niiiMil  thai  mav  be  made  upon  our  sv-slem. 


The  wovli.  of  connecting  tlie  two  companies'  systems  will  be  actively 
taken  in  hand  as  soon  as  certain  official  consents  have  been  obtained 
I  now  propose  that  the  report  and  accounts  be  adopted. 

The  resolution  was  seconded  by  Mr.  J.  M.  HENDERSON  and  adopted. 

The  recommended  dividends'  were  declared.  The  retiring  directors 
(Mr.  .1.  M.  Henderson,  M.P.,  and  Mr,  J.  B.  Braithwaite)  were  re-elected, 
and  the  auditors,  Messrs.  Price,  Waterhouse  &  Co.,  were  re-appointed. 


ABERDEEN  SUBURBAN  TRAMWAYS  CO.— The  chairman  (Mr.  J. 
Mearns)  statid  at  tlie  rccc  nt  meeting  that  there  had  been  a  consider- 
able increase  in  revenue.  The  profit  for  the  past  half-year  (£1,595)  was 
the  largest  they  had  made  in  any  winter  half-year  and  but  for  increased 
wages  and  cost  of  maintenance,  &e.,  the  results  would  have  been  better. 
At  present  they  were  actively  engaged  in  overhauling  their  rolling  stock 
and  looking  after  their  permanent  way  with  a  view  of  meeting  the  summer 
traffic  effectually. 

AUTOMATIC  TELEPHONE  MFG.  CO,  (LTD.)— The  profit  for  1916,  after 
estiilrating  excess  profits  duty  ansd  contingencies  is  £56,450,  and  with 
£6,774  from  last  year  the  total  is  £63,224.  Deducting  directors'  fees 
(£2,450),  depreciation  on  patents,  ooodwill.  buildings,  plant  and  machin 
erv  (£10,000),  amounts  written  off  underwriting  commission  on  shares 
(£4,000)  and  oft  preliminary  expenses  (£2,000)  and  the  dividend  on  the 
preference  shares  (£12,000),  there  is  an  available  balance  of  £32,774  2s.  5d. 
The  directors  recommend  payment  of  a  dividend  on  the  ordinary-  shares 
at  the  rate  of  5  per  cent,  (lesstax)  lor  the  year  (£18,000),  carrying  forward 
£14,774  2s.  5d.  Throughout  the  year  the  works  have  been  employed  day 
and  night  almost  entirely  on  Government  work  and  other  manufactures 
have  been  of  a  character  of  National  importance.  No  orders  have  been 
taken  for  new  Post  Office  public  exchanges,  the  department  having 
necessarily  to  curtail  work  ot  this  description.  The  exchanges  at  Ports- 
mouth, Paisley  and  Blackburn  were,  however,  completed  and  put  into 
use  during  the"  year  and  continue  to  give  satisfaction.  Several  smaller 
exchanges  for  works  have  also  been  completed  and  one  for  a  public 
institution. 

BOURNEMOUTH  &  POOLB  ELECTRICITY  SUPPLY  CO.  (LTD.)- Mr.  H. 
B.  Renwiek  presided  over  the  meeting  on  the  14th  inst.  and  in  moving 
the  adoption  of  the  report  and  accounts  said  that  during  the  past  year 
the  dominating  factors  were  dear  coa),  higher  working  ex-penses  and  other 
war  burdens.  The  receipts  from  sale  of  current  and  meter  rentals  were 
£63,543.  an  increase  of  £1,0.39  over  1915.  Interests  and  dividends  wen- 
less  and  income  tax  was  higher.  They  had  received  a  reduced  amount 
from  the  Richmond  Co.,  owing  to  special  and  particular  reasons.  The 
working  expenses  had  increased  by  £2,677,  the  cost  of  coal  and  oth(  i 
fuel  accounting  for  more  than  half  that  figure.  Management  salaries  and 
wages  also  showed  an  increase,  due  mainly — as  in  the  case  of  engineers' 
salaries  and  wages — to  the  bonuses  and  allowances  paid  to  men  on 
service.  The  result  was  that  only  £35,215.  7s.  5d.  was  carried  to  net 
revenue  account,  against  £38,684,  but.  it  was  proposed  to  pay  the  same 
dividend  on  the  ordinary  shares  as  last  year  (6  per  cent,  for  the  year), 
eoving  £2,265  to  be  carried  forward.  'The  results  were  as  favourable 
as  the  shareholders  had  any  reasonable  gromrd  to  expect,  having  regard 
to  the  fact  that  the  revenue  for  the  year  had  been  charged  with  all  war 
expenses  and  burdens,  while  the  lighting  restrictions  had  been  more 
onerous  than  ever,  and  in  addition  the  Summer  Time  Act  had  materially 
reduced  the  lighting  load  during  the  time  it  was  in  force.  The  compan\ 
had  well  maintained  its  position  from  a  commercial  development  point 
of  view,  but  that  was  due  to  the  increased  demand  for  heating,  which 
h-lped  to  compensate  for  the  drop  in  lighting.  The  applications  received 
during  the  year  showed  an  increase  of  910  kw.,  compared  with  885  kw. 
for  1915,  and  568  consumers  had  been  added,  making  a  total  of  8.663 
consumers,  while,  in  spite  of  the  lighting  restrictions,  slightly  more  units 
had  been  sold  than  in  1915,  but  that  was  due  to  the  increase  in  the  heat.'ng 
load,  to  which  the  company  must  look  in  future  to  balance  the  losses  in 
lighting.  The  business  of  the  tiading  department  continued  to  grow  in 
volume  and  the  profits  to  increase  proportionately,  but  that  was  due 
more  to  the  growth  of  demand  for  auxiliary  uses  than  to  lighting.  U]) 
to  the  6th  inst.  a  greater  number  ot  consumers  had  been  secured  than  in 
till-  ioirr^v'>'i'li"K  P<'i'iocl  of  1!'1'>.  while  the  units  supplied  also  showed  :i 
nunki  .1  irnrr.ivement,  and  it  was  to  be  hoped  that  that  rate  of  progre>!- 
M.Mil.l  I  oiil  iiiue  throughout  the  year.  Further  increases  in  statiem  cost- 
and  winking  exiienscs  wi-re  in  store  tor  them.  They  had  119  men  on 
act  ive  service,  nf  whimi  two  liad  li  en  lost  and  six  woimded. 

BRISTOL  TRAMWAYS  &  CARRIAGE  CO.  (LTD.)— The  gross  reeeipt.s  for 
19l(i  were  £555,907,  and  working  and  gimeral  expenses  and  renewal 
£+50,447.  With  balance  brought  forwai-d,  the  net  revenue  was  £110,51.'>. 
Of  this  interest  and  dividends  absorb  £.">7,7.'4,  and  it  is  propose-d  to  pa\ 
a  final  divielend  on  the  ordinary  shares  at  rate  of  7  per  cent,  pen-  annum 
(le,s.s  tax),  making  6  iier  cent,  for  the  year,  and  to  add  tei  reserve  for  con- 
tingencies anel  renewals  £30,000,  leaving  £9,635  to  be  earrieel  forward. 

.•\t  the  meeting  on  Monday  the  chairman  (Mr.  S.  White)said  the  gross 
receipts  e)f  the  tramways  department  were  £254.596,  an  increase  of 
£(i,24l.  They  had  not  rai.sed  their  fares,  although  expenses  had  greatly 
increased.  They  were  paying  (>  per  eent,  for  the  year,  eomptircd  with 
5  "jK-r  cent,  in  1915.  In  regarel  to  the  Corporation's  option  to  purchase' 
the  tramways,  no  further  development  bad  taken  place,  except  that  the 
Cor por.it ion  obtained  iiii  order  from  the  Boiuil  of  Trade  extending  to 
Oil.  31,  1917,  the  lime  witliiu  wliieli  Ihrir  option  must  be  exercised, 

BRITISH  INSULATED  &  HELSBY  CABLES  (LTD.)— The  profit  for  the 
vear  I'.tlO,  after  making  provision  foiestimatedjial.ililx  forcxeess  profits 
duties  to  date,  amounts  to  £300,466  and  with  £1110.0911  br..iiglit  toi-ward 
th"  total  is  £4tiO,563.  Deducting  elirectors'  and  d^'b  nlnee  trustees'  fees. 
&e.  (£5,915),  interest  on   first  debenture  stock  ( i;22,.")t'0)  and  on  teconel 
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debenture  stock  (£10,000),  the  dividend  on  the  preference  shares  toDec.  :i  1 
(£30.000)  and  the  interim  dividend  on  the  ordinarr  shares  to  June  ."iO. 
1916  (£25,000).  the  disposable  balance  is  £367,148.  The  directors  have 
appropriated  £25.000  to  depreciation  on  buildines.  plant. machinery.  &c., 
£20.000  to  special  depreciation  on  Dlant  and  machinery.  £70,000  has  been 
transferred  to  reserve  account,  £8,500  to  special  reserve  account  and 
£5.000  to  first  mortgage  debenture  stock  redemption  account,  leaving 
available  for  dividend  a  balance  of  £238.648.  The  directors  recommend 
pa\-ment  of  a  further  dividend  of  10s.  per  share  on  the  ordinary  shaics. 
making  with  the  interim  dividend  already  paid  a  total  of  15  per  cent, 
for  the  year  ended  Dec.  31.  1916,  together  witli  a  bonus  of  5  per  cent.. 
which  will  absorb  £75.000,  canying  forward  to  next  account , after  making 
provision  for  estimated  liability  for  excess  profits  duties,  a  balance  of 
£163.6-17  lOs.  Id.  The  directors  are  pleased  to  report  that  the  business 
during  the  past  year  has  been  well  maintained. 

BEITISH  L.  M.  ERICSSON  MFG.  CO.  (LTD )— Mr.  W.  :M.  Crowe, 
who  presided  over  the  annual  meeting  last  week,  stated  that  tlic  balance 
sheet  was  a  good  one.  They  were  engaged  upon  important  work  whicli 
had  proved  satisfactory.  The  profit  on  trading  was  £69,813  :  that  was 
a  large  increase  over  last  year,  and  was  a  record  for  the  company.  The 
net  profit  was  £47. 145,  and  with  £6,615  brought  forward  the  available 
balance  was  £53,761.  It  was  proposed  to  pay  6  per  cent,  on  the  y re- 
ference shares  (£5.909.  8s.)  and  8  per  cent,  (tax  free)  on  the  ordinary 
shares,  requiring  £8,000.  16s. — that  is,  the  same  dividend  as  they  had 
paid  for  some  years  back.  A  sum  of  £9,000  was  placed  to  reserve  and 
£5.000  to  r:>serve  account  for  extra  depreciation.  The  £13.963  for  de- 
preciation was  calculat?d  on  exactly  the  same  lines  as  in  former  years, 
when  things  were  normal.  Therefore.  £5.000  has  been  included  for  extra 
wear  and  tear  to  which  their  plant  and  machinery  had  been  subjected 
through  working  day  and  night.  They  proposed  to  earn'  forward 
£2.">.761.  9s..  subject  to  the  munitions  !»vy  and  the  excess  profits  duty, 
i'hi'  niiort  aid  accounts  were  adopted. 

BRUCE  PEEBLES  &  CO.  (LTD  )— At  the  meeting  on  Friday  the  chair- 
Mi.ui  ;.Mr.  1".  E.  Andrews)  said  the  past  years  turnover  was  the  largest 
in  any  similar  period,  £18,9.30  compare  d'with  £7.096  and  £3.892  for  the 
two  ])revifius  years.  After  much  uphill  work  their  balance-sheet  had 
iK-en  gradually  and  stea<ljlv  put  into  a  fairlv  healthy  condition,  but  the 
mortgage  .and  unsecured  debentures  would  fall  for  repayment  in  July, 
1918.  and  the  capital  accoimt  would  have  to  be  reorganised. 
GATESHEAD  &  DISTRICT  TRAMWAYS  CO,— The  total  revenue  for  the 
VI  ar  1916  amounted  to  £77,333.  .After  deducting  all  e.v])enses  chargeable 
to  revenue  (including  £3.tlU0  fur  reniwals)  the  balance  is  £35,136.  With 
£4.240  brought  forward  the  total  is  £39,376,  The  directors  recommend 
the  appropriation  of  £7..500  to  special  reseive,  £5,500  to  reserve  and 
£2,539.  13s.  9d.  to  sinking  fund  for  redemption  of  mortgages.  The  year's 
dividendh  on  the  6  per  cent,  preference  shares  required  £756. 12s.  and  on 
the  5  per  cent.' preference  shares  £6,000.  A  dividend  of  12s.  per  share 
wa?!  recommend'-d  on  the  oidinary  shares  (£8.100)  and  also  a  bonus  of 
8*.  pi-rshare  on  the  ordinary  shares  (£5,400),  leaving  to  be  carried forwaril 
d.579.  9s.  4d.  The  expenditure  chargeable  to  the  tramway  cajjital 
a<.eount  during  the  year  amounted  to  £407.  8s.  lOd., making  the  entire 
1  apital  outl.iy  in  and  ujion  the  tramway  imdertaking  £339.094.  lis,  9d. 
00ERN8EY  RAILWAY  CO.  (LTD.)— .A.t  tli"  recent  meeting  it  was 
r.porfd  tliat  th-  net  luolitfor  191(i  (including  £472  brought  foiward, 
writing'  ofl  £X4!  for  d"])reciatioi),  i)aying  debentures  inteiest  (£360) 
and  placing  £.500  to  general  res,-rve,  was  £1,712.  After  providing  tli  ■ 
p^^e^enl•e  dividend  (£467)  the  directors  ri-commended  payment  of  an 
ordinary'  diviilend  o(  5  pir  cent.  (£792),  carrying  forward  £4.5.5. 

BdRRLEES,  WATSON  CO.  (LTD.)— The  accoimts  for  1916  show  a  credit 
(...l.irK;--,  Jift.  r  providing  for  d- pncialion,  Ac,  of  £30,69.5,  and  with 
'  brrmght  (urward.  the  amount  available  is  £34.161.  The  directors 
rerommend  that  £9.7(HI  Ix-  appjii-d  in  ))aynicMit  of  a  dividend  of  10  pir 
••••nt.  (jen-  tax),  and  that  £17,.5(HJ  be  transferred  togeneral  reserve,  leaving 
IH.'.itjil  ti.ty  i.irnid  forward. 

NORTH  METROPOLITAN  ELECTRIC   POWER  DISTRIBUTION  CO.   (LTD.) 

.\t  lie-  r.i.<liia'  la«t  ».  i-k  it  was  reportid  thiit  the  revi'nue  for  the  vi-ar 

dill  (t:-'2,094)  showed  an   increase  <if  £1,098  over  that  of    1915.    'TIk- 

I.  iluni .    Irom   the   local  revenue  accimntH  amounted   to  £3,650.     Aft;  r 

■II  I,/     .i.idrv  ii.ra-|pts  and  £.588  brought  forward  and  deducting  rll  ex- 

•'■I  •  to  revi'nue  (iniluding  a  iirovision  of  £7.50  for  renewjils) 

'.s64.  Kin.     The  directors  reeommeml  that  £750  shoulil  li  ■ 

■    I.  reserve   and  £114.  IOh.   carried  forward.      The  capital 

■;  ■  :.  I.turr  during  the  year  ninoiinteil  to  £2,041.  l2s.,of  which  £1.767 

I  !■,    'hI    wai  in  reniM-ct  of  rxten'.ionM  of  mains  and  iiiHtallntionM  upon 

■11-'  rV  prenii»eH.     Tlic  number  of  iinitn  sold  was  l,<M»5,4".H),  wlii<li. 

■I  with  1.691.(12  in   l!ll.-,.  showed  an  inenase  of  13  pi'r  cent. 

I  \     *    ELECTRIC    R4ILWAY8    AND    LIOBTING  00.    (LTD.)      The  gross 

' '  '    '-•  •        '■ «eii'  £271.691   (ugiiinsl    £243.483  in 

-ed  from  £II.5.:109  to  tl23,.10;t,  ml 

1-2SM  (againHl  £128,174),  but    there 

iiieiirii'il   on  exchange.      After  de- 

'I   ux|K]n«im,  the  balaiiee  is  £l(H),fl75,  eoiii- 

'   niviMino  in  iiiilrein  dmiiig  Ihi'  past  year 

'       ^^'|lll   £2.362  for  inlerext    anil   Irai'infer 

'he  tntnl   li.   £121,972.      Debenture 

::h,.">1I0,  iinil  interim  iireferenee  divi- 

mniend  n  dividend  of  6  piT  cent,  on 

:.     i, 1. 1. !.■;;,     )iii.  .  ,li-^  ■■>.,,  I.  .>iiiig  £2.'>..">72  to  be  carried  (orHurd. 

BCARBOROUOB  CIBOTRIO  SUPPLY  00.  (LTD.)-DHrinK  the  past  year 
111  re  »rr.-  iiiniiMl  d  to  llie  enniimtiy'n  ni^in  the  ecpiivnlent  of  76530 
wkti  l«nn>«.  mftkhiK  »  Urtal  of  l:i2,M2.     rh«-  niiinlMir  of  uiiiln  xiippliid 


during  the  year  was  618,019,  and  the  profit  was  £714.  17s.  4d.  After 
paying  b.i'ik  interest  and  placing  £500  to  depreciation  accoimt,  the  credit 
balance  t:l,ri(l2  is  to  be  carried  forward. 

SIMPLEX  CONDUITS  (LTD.) — The  directors  report  that  they  are  unable 
to  submit  a  balance-sheet  for  1916  imtil  the  necessary  adjustments  have 
been  agreed  with  the  Ministry  of  Munitions  in  respect  of  the  mimitions 
lev\'.  They  consider  the  results  to  be  satisfactory,  and  recommend  a 
dividend  of  10  per  cent.,  together  with  a  bonus  of  10  per  cent,,  both  tax 
free.     Last  year  15  per  cent,  was  paid. 

STEWARTS  &  LLOYDS  (LTD.)— After  setting  aside  £100,000  for  de- 
preciation and  paying  6  per  cent,  on  preference  and  10  per  cent,  on  pn- 
ferred  ordinary  shares,  the  directors  recommend  a  dividend  of  2s.  on 
deferred  shares,  together  with  a  bonus  of  6d.  per  share.  £60,000  is 
placed  to  general  reserve,  £20,000  to  employees'  benefit  reserve  and 
£110,000  is  carried  forward. 

TYNESIDE  ELECTRICAL  DEVELOPMENT  CO.  (LTD.)— The  report  for 
the  year  ended  .Jan.  31  states,  that  the  credit  balance,  after  makii»g 
the  appropriation  from  general  reserve  and  including  £3,654  brought 
forward,  is  £7,089.  Out  of  this  the  directors  have  transferred  to  general 
reserve  £3,283,  and  recommend  a  dividend  at  r.ate  of  6  per  cent,  jier 
annum  on  the  preferred  ordinary  shares  (of  this  an  interim  dividend  was 
paid  m  Atigust  last  amounting  to  £999)  and  a  dividend  of  10  percent,  on 
the  deferred  ordinary  shares,  leaving  £933  to  be  canted  forward.  The 
Electro-Flex  Steel  Co.  (Ltd.)  went  into  liquidation,  and  the  property 
has  been  sold  to  the  Tyne  Electric  Steel  Fomidries  (Ltd.).  No  dividend 
on  the  company's  holding  of  shares  in  the  Electro-Flex  Steel  Co.  will  l;e 
received,  and.their  book  value  (£8,782)  has  been  written  off. 

TYNESIDE  TRAMWAYS  &  TRAMROADS  CO.— Dr.  J.  T.  Merz,  who  pre- 
sided at  the  rrcent  meeting,  said  that  their  receipts  had  been  very 
considerably  more  than  they  were  in  the  corresponding  halt-year  of  1915, 
and  they  were  able  to  make  up  the  deticicney  in  the  dividend  and  bring  it 
up  to  the  fi inner  limiiv  of  3  jx'r  cent. 

WASTE  HEAT  AND  GAS  ELECTRICAL  GENERATING  STATIONS  (LTD  )— - 
Mr.  F.  S.  Xewall  stated  at  the  recent  meeting  that  the  past  year's  capital 
expenditure  had  been  £37.737  on  extensions  at  Weardale  and  Grange, 
town.  As  an  intermediary  between  coalowners  and  ironmasters  and 
the  electrical  distributing  companies,  they  had  done  good  servie<'  in 
utilising  waste  gases,  especially  in  view  of  the  price  of  coal.  They  pro- 
posed to  elect  a  new  station  at  Horden  to  take  gas  from  eoke  ovens  about 
to  be  erected  there. 


CITY  NOTES. 


MEMORANDA— (March  29).— Consols,  54J.  Consols  Pay  Day,  April  4. 
Stocks  and  Shares  Ticket  Day,  March  28.     Pay  Day,  >Iarch  29.     Price 

of  Silver.  35 ||d.  

DOULTON  &  CO.  (LTD.)— .\  dividend  of  5  per  cent,  (less  tax)  has  been 
declared  on  the  preference  shares  for  the  year  ended  Dec.  31,  1915. 

EDISON  SWAN  UNITED  ELECTRIC  CO.  (LTD.)— At  meetings  of  holdeiis 
of  A  and  H  Nliar>-,-.  last  week  the  scheme  of  arrangement  submitted  by  the 
flireetiii-s  was  aiiproved. 

HADFIELDS  LIMITED.— The  directors  recommend,  in  addition  to  the 
int'-rim  diviiliTid  of  Is.  per  share,  a  further  dividend  of  4s.  per  ordinary 
.sliare.  niakiiig  )1\'-  same  rate  as  Inst  ve.ar.  together  with  a  bonus  of  Is, 
,)er  share,  all  tax  tree. 

W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.  (LTD.) — Subject  to  audit, 
the  directors  recommend  a  final  dividend  no  the  oidinarv-  shares  of  10  per 
cent,  (less  tax),  making  15  per  cent,  for  the  yeai  and  also  a  bonus  of 
10s.  per  share,  less  tax. 

IRON  TRADES  EMPLOYERS'  INSURANCE  CO. -Mr.  .lolin  Dewrance, 
chairniu'i  ol  Haljc.ocli  &  \\'ilen\.  lias  liivn  appointed  a  director  of  this 
eomii.uiy. 

ISLE  OF  WIGHT  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— The 
iiccouils  fur  1916  shi.H.  aftrr  iircviiiing  for  llie  pr^feienc'  dividend  and 
idaeiiig  £2.000  to  renewal  fund,  a  iredil  liala'ie.r  nf  £338  to  Ix-  carried 
foiward.  It  is  proposed  to  truisfei  £l..".0(l  fiuiii  iieneial  reserve  to  re- 
newal fund  account. 

LIVERPOOL  DISTRICT  LIGHTING  CO.  (LTD.)  — The  directors  r-coin- 
iiii'iid  .1  di\  iili-nd  iif  2  |iir  ciil.  arliiaj  for  tin   pats  half-year. 

SCOTTISH  TUBE  CO.  (LTD.)  The  iliieetors  reeommend  ))aymenl  of  a 
dividend  of  5  per  cent,  on  the  eumulalive  -jirefeienee  shares  for  the  six 
iiionlhs  ended  l)ee.  31,  1916.  and  also  a  iliviilind  of  5  per  cent,  and  6d. 
]i<r  share  Ikhiiih  on  the  ordinary  shares  for  the  year  1916. 

SHROPSHIRE.  WORCESTERSHIRE  &  STAFFORDSHIRE  ELECTRIC  POWER 
CO.  Tills  roMipaiiv  1^  iiiMlim;  a  |,|,li(  at  h.iis  fi.i  .Ml.ddO  7  per  crr.l.re- 
deeni.il.li'  ,  Hlinllaln.'   pnfel.  lae  sliao  s  ,,f  I' I  ra.  Ii  al    |>ar. 

UNDERGROUND  ELECTRIC  RAILWAYS  CO.  OF  LONDON  (LTD.)— 
It  is  ,,r..|...-.  d  t,,  issur  £700.11(10  .',  |..  ,  mil.  time  year  N'l.tes  in  ..rd    i  to 

opl.ii'-  t7ll0.000   15  piriv'iil,  iiclrs  Mliicli  tall  ill 1  .\pril30. 

VERITY8  (LTD.)  — .A  divideiiil  of  7  I'er  cent.  )i.-r  annum  has  Ihih  de- 
elaod  UN  the  pielirrid  ordinary  sliaiis  (or  (he  liAlf. year  ended  liei.  31, 
luakiin.'  7  per  ei'Mt.  for  the  year,  eoni  pared  wi(h  (i  percent,  in  the  previous 
year.      .\  -iii.i  of  £|.5|7  iHcurried  f,,rHaid. 

YORKSHIRE  (WEST  RIDING)  ELECTRIC  TRAMWAYS  CO.  (LTD.)— 
Al  a  special  meeting  of  pivfeiTnee  Hhaieholdeis  the  scheme  dealing  with 
(lie  nrrenrH  of  prefer-nce  dividend  was  eonfinm  d. 
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l<f  OTS  S 


The  Board  of  Trade  and  Electric  Power. 

An  important  step  has  been  taken  by  the  President  of  the 
iiuard  of  Trade  in  ajjpointing  a  committee  to  consider  and 
['port  upon  what  steps  should  be  taken  to  secure  a  cheap 
-upply  of  electric  power  in  the  United  Kingdom.  Further  par- 
tiridars  and  ihe  names  of  those  serving  upon  the  Committee 
arc  given  in  a  note  which  appears  in  anotlier  column,  so  that 
w-  need  not  repeat  them  here.  Suffice  it  to  say  that,  although 
till'  Committee  is  a  fairly  .strong  one,  we  think  it  might  have 

1 n  further  strengthened  by  including  a  few  more  engineers 

cnncerned  essentially  with  electricity  supply.  We  take  it  that 
till'  Committee  is  the  outcome  of  the  Board  of  Trade  Coni- 
iiiitt.ee  which  is  considering  dectrical  trade  after  the  War, 
as  we  note  that  there  are  three  member.s  serving  on  both 
Committees,  and  that  the  importance  of  providing  a  cheap 
supply  of  electric  power  became  so-apparent  as  to  lead  to  the 
lnrmation  of  this  new  Committee.  It  is" to  be  hoped  that  the 
whole  position  wiU  be  carefully  investigated.  When  we  look 
iiai-k  upon  the  history  of  the  supply  industry  we  find  that  the 
lai'k  of  progr.'ss  is  due  primarily  to  the  five  following  causes  : — 

1 .  Defective  legislation,  some  of  which,  even  if  adequate 
Rome  20  years  ago,  is  entirely  unsuitable  for  the  present  day. 

2.  Compulsory  purcha.se  of  ^iriyate  undertakings  without 
adequate  compensation. 

.'>.  Municipal  policy  in  favouring  the  devclo'jment  of  small 
undertakings  and  the  maintenance  of  municipal  boundaries, 
riiupled  with  distru.st  of  private  euterpr  se. 

I.  Lack  of  co-opi'ratioM  lii'twecu  iinilrrtakiiigs  which  sliniilil 
111'  interlinked. 

").   lii^'li  iiist  and  uncertainty  of  l'arliamenta!ry  procedure. 


It  will   be   iKH'.es.sary  for  the   ('ommittee   to  consider   not 

rely  the  claims  of  one  section  of  the  community  as  against 

aiiiither,  but  the  claims  of  electricity  sujiply  a.s  a  whole  and 
thi'  benefits  accruing  to  the  nation  as  a  whole  through  a  really 
I  iirap  sup|)iy  of  electric  jiower.  It  shoulil  not  be  jio.ssible  for 
small  iiiKlcrtakings  to  br  niii  b\-  iiiiiiiicipalilirs.  or  hy  private 
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enterprise  either  for  that  matter,  if  electric  power  can  be- 
obtained  from  larger  concerns  at  an  equally  low  cost.  Nor 
should  it  be  possible  for  the  Board  of  Trade  (of  all  depart- 
ments) to  block  the  progress  of  a  power  company  as  was 
recently  done  in  the  case  of  the  Bill  p}:omoted  by  the  York- 
shire Electric  Power  Co.,  because  some  of  its  clauses  were  in 
conflict  with  established  practice  and  with  an  antiquated  Act 
of  Parliament  which  was  pa.s.sed  when  merely  electric  light 
was  being  develojied  and  when  electric  power  was  virtually 
unknown.  The  Committee  has  an  unusual  •  opportunity  of 
doing  a  great  national  work,  and  we  hope  that  the  opportunity 
will  not  he  lo.st. 

"Opportunities'   for  Technical  Teachers. 

In  a  recent  address  at  Oxford,  Mr.  H.  A.  L.  Fisher,  Minister 
of  Education,  is  reported  to  have  said  that  teaching  offered  a 
wonderful  variety  of  interest  measured  by  the  variety  of  human 
characters,  human  dispositions,  and  human  intellects  Vith 
which  the  teacher  was  brought  into  contact.  New  openings, 
said  Mr.  Fisher,  were  unfolding  themselves  to  teachers.  It 
was  becoming  more  and  more  the  practice  to  give  them  seats 
on  local  authorities  and  to  ask  them  to  serve  on  committees. 
We  are  of  the  opinion  that  those  whose  misfortune  it  is  to  work 
under  an  average  local  education  authority  will  con^der  it  a 
doubtful  compliment  to  be  asked  to  serve  on  the  contmittee, 
and  we  have  yci  to  learn  that  a  wonderful  variety  of  interest, 
measured  by  the  characters,'  dispositions  and  intellects  of  his 
students,  is  going  to  help  the  teacher  to  live  decently.  Before 
the  war  it  was  with  the  utmost  difficulty  that  technical  teachers 
could  make  both  ends  meet  on  the  very  low  "  salaries  '"  they 
received,  rndor  war  conditions  it  is  w-ell-nigh  an  impossi- 
liilitA-  for  them  to  jiay  their  way.  With  a  full  knowledge  of 
till'  lacts.  and  ardently  as  we  believe  in  and  support  technical 
education,  our  advice  to  those  who  desire  to  become  teachers 
is  that  in  all  likelihood  tliey  would  do  very  much  better  for 
theiiuselves  by  engaging  in  other  work.  With  conditions  as 
they  were  before  1911,  the  workhou.se  was  the  only  ]irospeet 
before  the  majority  of  the  technical  teacliers  of  Great  Britain. 
The  man  who,  after  several  years  at  college  and  a  like  period 
in  the  works,  sjumkIs  20  to  .10  vears  in  teaching  is  worthy  of  a 
better  fate. 
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Women's  Work  in  Engineering. 

Ox  tlie  26tli  inst.,  a  small  exhibition  was  opened  by  the 
Ministry  of  Munitions  at  the  Eoyal  Colonial  Institute  (and 
will  remain  open  until  to-morrow)  to  demonstrate  what  is 
being  done  by  women  in  engineering,  optical  and  chemical  work 
under  the  scheme  of  dilution  of  labour  whi'  h  was  initiated  by 
the  Ministry  some  time  ago.  We  think  that  every  engineer 
who  looks  round  the  exhibits  must  be  struck  with  the  remark- 
able skUl  displayed  by  the  women.  The  work  includes  screw 
gauges  of  high  accuracy  and  various  examples  of  work  re- 
quiring great  skill.  Having  regard  to  the  fact  that  mechanical 
work  lia.s  always  been  looked  upon  as  essentially  men's  work. 
and  tliat  the  women  by  whom  these  exhibits  were  turned  out 
have  only  been  at  this  occupation  for,  say.  12  months,  the 
achievements  are  remarkable.  A  man  who  had  just  .served 
his  ajiprenticeship  for  five  years  in  engineering  shops  would 
no  doubt  have  a  much  wider  general  knowledge,  but  the  chance 
is  that  he  would  be  unable  to  turn  out  work  of  the  character 
shown  at  this  exhibition.  The  explanation  is  no  doubt  to  be 
found  in  various  causes.  First  of  all  a  high  degree  of  skill  can 
be  obtained  much  more  readily  on  repetition  work  than  on 
work  of  a  varied  character.  This,  however,  does  not  account 
for  everything.  Another  reason  is  that  the  women  have  not 
been  subject  to  trade  union  ideas  or  liard  and  fa.st  rules  that 
have  ari.sen  during  the  past  century.  Lastly,  and  probably 
till-  is  the  most  important,  is  the  fact  that  these  women  have 
been  /a i/_^A^,  whereas  the  apprentice  receives  very  little  teaching. 
He  has  to  pick  up  what  he  can,  and,  therefore,  he  is  corre- 
.spondingly  less  useful.  One  effect  of  women's  work  will,  we 
tjiink.  be  to  prove  that  the  college  workshop  is  not  an  alto- 
gether u.sele.ss  adjunct,  and  that  men  should  be  taught  some- 
thing of  their  trades  in  such  workshops  before  passing  into  the 
shops  where  they  waste  a  great  deal  of  time  because  other  men 
are  not  willing  to  teach  theni.  In  (jtlur  words,  (uir  metliods 
must  be  revi.sed. 

Electric  Grab  Buckets. 

l';i,>KwiiERE  will  l)i.  found  an  illustrated  dcjicription  of  an 
electrically-operated  .single-rope  clam-shell  bucket,  which, 
though  of  comparatively  recent  origin,  is  .said  to  be  meeting 
witli  a  (oii.siderabie  measure  of  success.  An  important  ad- 
vantage is  that  the  grab  may  be  operated  on  any  crane  which 
ih  of  sufficient  capacity  to  lift  tlie  load.  To  place  the  motor 
m-ar  to  its  work  is  tlie  obvious  thing  to  do,  and  given  a  .suitaljle 
mucfiine  there  should  be  a  very  wide  field  for  an  electric  grab. 
An  insjiection  of  the  drawings  shows  that  care  lias  been  taken 
witfi  the  design  .so  us  to  obtain  robust  construction.  A  .slipping- 
dutch  is  interposed  between  tlie  motor  and  the  barrel  in  order 
to  jirevent  overloading  tin-  motor  in  case  the  spades  encounter 
too  fiigh  a  TfHiHtaucv .  The  grab  is  operated  by  a  simple  form 
of  i-ontroller  liaving  Jorwarfl  and  reverse  running  jio.sitions. 
Tlie  1-wire  flexible  conductor  Ih  mounted  on  a  spring-controlled 
driiiu  arranged  in  much  the  .sann^  manner  as  the  spring  drums 
■I  'I  for  taking  dmrge  of  Ijie  cable  reqnircil  \<>v  o|MTiiliiig 
I    •   '  /  iiiugnetH. 

■    I  —  »   »    

I.E.E.  Wiring  Rules.     In  view  of  t],e  great  denmnd  by  the 

l".r  hniall  nlranded  wires,  the  Council  have  decided 

I  the  [H-riod  (,1  the  war  the  use  of  single  strand  con- 

.      ,   '..No.  MS.W.t;. 

Control  by  Sound.-  At  Lady  Drogheda's  Aircraft  Kxhlbi- 

iN.n  .It  till.  (Iriillon  (ialJericM  is  to  be  w^en  nn  inttTcsling  model 

I     '  i|>  by  l.ieiit.  lioberlH,  in  which  the  control  is  elTeded  by 

I      Klertric  circuitjt  are  worked  by  a  telephone  diaphragni. 

i     tuned  by  nn  uir  rolunin  ho  uh  to  reHpond  to  any 

■•       On  Konnding  tlii^  note  the  electric  appuratiis 

'i.'O    til.    .iiiiplinigni  acting  hh  n  niliiy,  and  by 

■  action  a  Huljicjenl  number  ol  tiinoM 

'I  br  put  into  o]ieration. 


Board   of  Trade   Committee  on  Electric    Power.— The 

President  of  the  Board  of  Trade  lias  appointed  a  Committee 
to  con.?ider  and  report  what  steps  should  be  taken,  whether  by 
legislation  or  otherwise,  to  ensure  that  there  shall  be  an  ade- 
quate and  economical  supply  of  electric  power  for  all  classes 
of  consumers  in  the  United  Kingdom,  particularly  industries 
which  depend  upon  a  cheap  supply  of  power  for  their  develop- 
ment.    The  Committee  is  constituted  as  follows  : — 

The  Right  Hon.  F.  Huth  .Jackson  (cliaimian),  Mr.  H.  Booth,  Mr.  .James 
Devonshire,  Mr.  Jame.s  Falconer.  M.P..  Mr.  G.  H.  Hnrae,  Mr.  •■Tolm 
Kemp.  Mr.  H.  H.  Law.  M.Inst.  O.E.,  Mr.  C.  H.  Mer?,,  SirCharles  Parsons. 
K.C.B..  Sir  Jolrn  SneU,  M.Inst.C.E.,  Aid.  C.  F.  Spencer,  and  Mr.  A.  .7. 
Walter.  K.C. 

The  Secretary  of  the  Committee  is  Mr.  M.  J.  Collins,  to  whom  all 
commimication.s  on  the  work  of  the  Committee  should  be  addressed  at 
the  Board  of  Trade.  7,  Whitehall-gardens,  London,  S.W.I. 

Heat  Treatment  of  Steel  Forgings.— At  a  meeting  of  tlie 
Institution  of  Mechanical  Engineers,  held  on  the  16th  inst., 
two  Papers  on  the  above  subject  were  read  by  Mr.  H.  H. 
Ashdown  and  Sir  William  Beardmore  respectively. 

In  these  Papers  it  is  pointed  out  that  annealing  temperatures  and  the 
amount  of  work  done  on  the  material  often  differ  between  wide  limits, 
which  are  sometimes  responsible  for  subsequent  defects  ascribed  to 
"fatigue."  Inequalities  in  structure  due  to  variety  in  heat  treatment 
are  illustrated  by  several  micro-photographs.  In  annealing  or  quenching 
a  temperature  of  843''C.  need  never  be  exceeded.  Unduly  high  tempera- 
tures, besides  leading  to  coarse  structure,  are  expensive,  in  view  of  the 
cost  of  heating  large  masses  of  metal. 

Other  matters  discussed  in  the  Papers  include  the  proper  methods  of 
u.sing  pyrometers  and  the  respective  fields  for  sand,  oil  and  water  quench- 
ing. As  regards  research,  it.is  remarked  that  a  gap  still  exists  between 
the  works  and  the  laboratory,  and  investigations  are  often  undertaken 
on  an  insuiBcient  scale. 

Speaking  in  the  discussion  on  the  two  Papers  on  the  heat  treatment  of 
.steel  at  the  Institution  of  Mechanical  Engineers  on  Friday,  Sir  Robert 
Hadfield,  F.R.S.,  said  that  even  the  very  bpst  gas-fired  or  coal-fired 
furnaces  did  not  enable  steel  makers  to  get  the  miiform  temperatures 
that  were  absolutely  necessary  for  them.  Steel  was  a  most  delicate 
material,  far  more  delicate  than  most  people  imagined,  and  he  hoped  that 
before  long  we  should  have  some  form  of  electrically  heated  furnace  for 
the  purpose.  There  was  no  doubt  whatever  that  with  an  electrically 
heated  furnace  it  was  possible  to  get  more  uniform  control  over  variations 
in  temperature,  and  he  lielieved  that  the  electric  furnace  was  coming. 
Consideraljle  attention  wasjoeing  given  to  this  matter  in  America,  and 
he  hoped  we  should  not  be  behind  in  this  country.  One  direction  iu 
which  this  end  might  be  the  more  easily  attained  was  in  the  production 
of  cheaper  electric  power.  He  hoped  to  live  to  see  the  day  when  we 
should  have  large  furnaces. — not  laboratory  furnaces — heated  elec- 
trically, because  in  that  way  it  would  be  possible  to  get  a  more  uniform 
qualitv  of  steel  simply  because  the  crystals  of  the  steel  could  be  con- 
trolled in  11  better  manner. 


OBfTUART. 

John  S.  Raworth.— We  regret  to  record  the  death  of  Mr.  John  S. 
Rawortli,  who  has  been  associated  with  tlie  electric  lighting  and 
electric  traction  industries  from  their  inception,  and  who  during  the 
whole  period  has  played  a  conspicuous  part  in  most  of  their  great 
dovelojimcnts.  It  is  nearly  40  years  smce  he  ])tit  up  the  lirst  installa- 
tion of  electric  lighting  in  Manchester,  and  until  the  last  two  or  three 
.\ears  lie  has  been  jiroininently  identified  with  the  practic^al  applica- 
tion of  electricity  in  nearly  all  its  brniulies.  Mr.  Kiiworth  had  an 
important  advantage  over  many  mIui  did  pioneer  work  in  electricity 
in  that  he  was  already  a  trained  iiieiliiiiuc.  As  a])preiiticc  and 
draiiglitHiiian  he  laid  a  wide  foundation  for  his  futuro  career  in  tlie 
shops  and  drawing  odites  of  Messrs.  R.  &  \V.  Hawthorn,  of  Now - 
<astleiipon-'r\iie,  and  of  Messrs.  Wren  &  llopkinson,  of  Manchester, 
with  the  resullr  that  when  ho  began  to  design  electric  iiiacliines  he 
attacked  the  jiroblems  before  him  fnmi  the  point  of  view  of  tlii' 
ineelianical  engineer,  and  not  that  of  the  electrician.  Indeed,  it  is 
as  an  eiinineer  that  Mr.  Haworll,  wmi  liis  ri'pulatioii  rallicr  than  as  a 
discoverer  of  new  pripciples. 

In  the  late  sc'VcnticH  and  early  eii^hties  Mr.  Haworlh  was  resident  ill 
Ijincashirr^  an  the  rejircM  .ntativc'df  Mi'ssrs.  Kii-mcns  Brothers.  For  some 
t  Mnc  ho  ilevotcd  himself  mainly  to  ship  lighting,  iir^t  with  arc  lamps  anil 
later  on  the  inoaiidcHOi'tit  Hyslem.  When  lu"  oommenoi'd  he  found 
nothing  faily  to  hand  cxci'pt  dynamos,  lamps  and  winvi.  lligh-speeil 
cnKincM,  (ittings,  KwitoIieH  and  switchboards,  castings  and  the  like  weri' 
non  exiKt."Ml.  and  lie  had  to  evolve  types  and  patli'rns,  most  of  which 
have  per-iisl  •(!  nnil  now  form  llie  basis  of  three  or  four  distinct  trades. 
It  miiMt  ba  r'memlirii.il  that  interior  electric  lighting  fii-st.  urew  into  a 
HVHt,<>m  on  HleainMhipH  ;  it  was  niwived  with  op.'ii  ariiis  tliere  at  a  liino 
when  it  hud  niaile  no  iirogri^h  mi  shore.  Its  iimnediai.e  adoption, 
nit.lioiigh  gratifving.  involvi-d  th.- 1  real  ion  of  more  than  one  new  iniluvtry. 
and  in  thiN  Mr  Haworlh  plaved  the  l.udiiig  part.  He  underliiok  installa. 
linuH  on  Ihi'  sli'iunNhipB  "  Cit.y  of  Uirlin."'  "  City  of  Rome."  "  Ari/.ona." 
"  Alaska,"  "  Orient,"  "  Anstial,  '  "  Aurania,"  "  Britannic"  and  various 
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othtT  vossels  of  the  more  important  passenger  lines,  and  to-day  it  is 
possible  to  trace  the  influence  of  his  early  work  in  every  electric  plant  on 
board  ship.  For  some  time  he  ran  a  small  central  station  at  Manchester. 
distributing  current  in  the  immediate  neighbouihood.  Most  of  the 
important  electric  installations  erected  in  that  city  in  those  days  were 
done  under  his  superintendence,  and  it  is  worth  while  to  recall  that  he  put 
up  the  first  electrically  worked  hoist.  In  1886  Mr.  Raworth  settled  in 
the  metropolis,  having  accepted  a  leading  position  with  the  Brush 
HUectrical  Engineering  Co.,  at  that  tin  e  known  by  an  earlier  and  more 
cumbrous  title.  This  was  a  period  of  transition  and  of  trouble  for  all 
electrical  engineers,  and  the  Brush  Company  had  their  share.  Never- 
theless, much  good  work  was  done,  and  veri'  rapidly  the  entire  respon- 
sibility for  the  engineering  d  partment  fell  into  !Mr.  Raworth  f  hands. 
After  the  passage  of  the  1888  Electric  Lighting  Act.  several  important 
entei-prises  were  entrusted  to  him.  among  them  being  the  supply  stations 
of  th?  Citvof  London  Electric  Lighting  Co..  of  the  Leicester  Corporation, 
also  at  Huddersfield.  Ha-iley,  Bournemouth  and  elsewhere.  Many  of 
these  represented  thousands  of  horse-power,  and  were  wholly  or  in  great 
uart  designed  by  Mr.  Raworth.  When  he  joined  the  Brush  Company  in 
1886  a  50  H.p.  dynamo  was  about  the  limit  of  their  capacity,  but  when  he 
left  in  1896  a  LOGO  h.p.  combined  plant,  including  both  engine  and 
i-'enerator.  was  an  ordinary  order  for  them,  their  works  at  Lough- 
liorough  having  in  the  meantime  been  designed,  erected  and  equipped 
imder  Mr.  Raworth's  superintendence.  When  the  Loughborough  works 
were  coniplete  Mr.  Raworth  exchanged  the  position  of  chief  engineer  for 
a  seat  on  the  board,  and  commenced  practice  in  Westminster  as  a  con  - 
-ultant.  He  was  already  technical  adviser  to  several  important  electrical 
undertakings,  among  which  was  the  British  Electric  Traction  Co.,  and  it 
was  to  the  subject  of  traction  that  he  was  most  strongly  drawn.  Although 
lighting  and  power  schemes  claimed  much  of  his  attention,  his  interest 
became  more  and  more  diverted  towards  tramways,  imtil  he  eventually 
undertook  the  technical  directorship  of  the  British  Electric  Traction  Co. 
Mr.  Raworth  was  a  prolific  inventor.  At  shareholders'  meetings  he 
formed  an  ideal  chairman,  securing  confidence  and  disarming  opposition 
by  his  frank  dealing  and  his  evident  knowledge.  Mr.  Raworth  had 
been  in  failing  health  for  two  or  three  years.  He  leaves  a  widow  and 
two  sons  and  two  daughters. 

Arthur  Brooker. — We  regret  to  record  the  death  of  Mr.  Arthur 
Brooker,  which  occurred  on  Friday  last. 

Mr.  Brooker  was  general  manager  of  the  Automatic  Telephone  Mfg. Co  . 
and  was  formerly  engaged  in  the  Engineer-in-Ghief's  Department  of  the 
General  Post  Office.  His  name  is  familiar  to  our  readers  as  joint  author 
with  Sir  Wm.  Slingo  and  Mr.  T.  Wall  of  "  Electrical  Engineering." 

Deaths  on  Active  Sebvice. — The  following  deaths  in  action  or 
of  wounds  are  reported : — 

Capt.  Norman  C.  Lowson,  M.C..  R.E.,  who  died  on  Match  G  of  wounds 
received  on  the  same  day,  was  24  years  of  age.  He  was  a  gi'aduate  in 
engineering  of  Glasgow  University,  and  the  onlj'  son  of  Major  James 
Lowson  (of  Messrs.  W.  C.  Martin  &  Co.),  a  past  chairman  of  the  Scottish 
Section  of  the  I.E.E. 

Sec-Lieut.  H.  G.  Downes,  R.E.,  who  has  been  killed,  was  23  years  of 
age,  and  prior  to  receiving  his  commission  was  trained  in  the  North- 
ampton Polytechnic  engineering  school. 


PERSONAL. 

On  Tuesday  last  at  the  Engineers'  Club,  Manchcstei,  a  presentation 
of  a  handsome  silver  cigarette  case  was  made  to  Mr.  C.  C.  Atchison 
by  the  members  of  the  Lancashire  &  Cheshire  Municipal  Electrical 
Engineers,  as  a  token  of  appreciation  of  his  services  for  15  years  as 
Borough  Electrical  Engineer  at  Rochdale.  Mr.  J.  A.  Robertson, 
borough  electrical  engineer  of  Salford,  made  the  presentation  and 
remarked  with  regret  that  Mr.  Atchison  had  relinquished  his  post  on 
grounds  of  ill-health. 

Mr.  T.  H.  Ward  has  been  appointed  acting  superintendent  of 
stores  of  the  Midland  Railway  Co.,  in  succession  to  Major  L.  Sand- 
with,  resigned.  i 

Mr.  B.  J.  Crigsbv,  A.M.I.E.E.,  who  has  been  associated  with  the 
I'enjamin  Electric  (Ltd.)  since  1908  (being  a  managing  director  until 
December  last  when  he  resigned  to  return  to  the  United  .States),  has 
been  elected  a  director  and  is  now  vice-i)resident  and  general  manigv^r 
of  the  .Anderson  Electric  Specialty  Co.,  5G2-564,  W.  Van  Buren-street, 
C  hicago,  U.S.A. 

Mr.  Billington,  locomotfve  superintendent  of  the  L.B.  &S.C.  Rail- 
way Co.,  has  been  ap])ointed  by  the  War  Office  to  an  important  post, 
with  the  rank  of  lieut. -colonel  in  the  Royal  Engineers. 

Mr.  Herbert  Wiilett,  who  has  been  in  the  service  of  the  Edison 
Swan  Electric  Co.  for  25  years,  has  been  called  up,  and  jonied  the 
Forces  on  the  22nd  inst. 

Mr.  C.  W.  Salt,  borough  electrical  engineer,  Tonpiay,  has  been 
promoted  to  Lieutenant. 

I'rof.  W.  I).  Kipper.  D.Kng.,  D.Sc,  M.LC.E..  vice-chancellor  of 
Shctlie'd  University  and  [)rofessor  of  engmeering,  and  Coun.  Evans, 
chairman  of  th"  Shcnicid  Elcitric  Supply  Committee,  have  been 
fcadded  t-o  the  Commission  of  the  Peace  for  Shellicld. 


APPOINTMENTS  VACANT  AND  FILLED. 

London  County  Council  invite  applications  for  the  position  of 
electrical  engineer  in  the  tramways  department,  at  a  salary  ranging 
from  £1,200  to  £1,500  a  year.  Applications  on  official  form  to  be 
obtained  from  the  Clerk  of  the  Council,  County  Hall,  Spring-gardens, 
S.W.,  must  be  returned  by  1  p.m.  April  23. 

London  County  Council  also  require  an  operation  superintendent 
(£500  to  £700  per  annum)  and  a  development  superintendent  (£500 
to  £800)  for  the  traffic  branch  of  their  tramways  department.  Applica- 
tions by  April  23  for  the  former,  and  May  7  for  the  latter  appointment. 

An  additional  lecturer  and  demonstrator  will  shortly  be  required 
in  the  engineering  department  of  the  Borough  Polytechnic  Institute, 
Borough-road,  London.  S.E.  1.     Salary  £UJO  to  £180  per  annum. 

Station,  mains  and  shift  engineers  for  a.c.  and  d.c.  work  are 
required  for  aerodromes  and  hutted  camps.  Applications  to  the 
Chief  Engineer,  Southern  Command,  12,  WUton-road,  Salisburj-. 

Mr.  S.  L.  Rambotham  has  been  appointed  an  Assistant  Electrical 
Engineer  of  the  Indian  Public  Works  Department,  and  posted  to  the 
Eastern  Bengal  Railway. 

Mr.  E.  C.  Pope,  of  Watford,  has  been  apijointcd  charge  engineer 
at  Erith. 


INSTITUTIONS  AND  SOCIETIES. 

Junior  Institution  of  Engineers  and  Engineering  Students.— In 

January  the  Council  of  the  Junior  Institution  of  Engineers  passed  a 
resolution  having  reference  to  extending  the  advantages  of  member- 
ship to  apprentices  at  approved  works  and  students  of  such  tech- 
nical schools  and  colleges  as  may  be  approved  by  ths  Council. 

The  proposal  is  that  such  students  would  be  adjnitted  at  a  reduced 
subscription,  be  permitted  to  attend  all  meetings  and  visits,  and,  by 
means  of  the  existing  J.I.E.  "  E  .gineers"  Register,"  would  be  a,ssisted  in 
obtaining  employment  in  engineering  works. 

Royal  Institution. — After  Easter  Prof.  Sir  J.  J.  Thomson  will  give 
a  course  of  six  lectures  on  "'  The  Electrical  Properties  of  Gases."" 
The  Friday  Evening  Discourses  will  begin  on  April  20,  and  will  be 
given,  amongst  others,  by  Prof.  John  Joly  on  "  Radio-active 
Haloes "  ;  Prof.  Frederick  Soddy  on  "■  The  Complexity  of  the 
Chemical  Elements  "  ;  and  Prof.  Sir  J.  .J.  Thomson  on  "'  Industrial 
Applications  of  Electrons." 


ARRANGEMENTS  FOR  THE  WEEK. 

FKIDAY,  March  30th  (to-day). 

ROVAL  Instittjtiox. 

■'i..!0  p.m.     At     Albemarle-street,     Piccadilly,     W.     Discourse     on 
"  Recent  Developments  of  Molecular  Phvsics,"  by  Prof.  J.   H. 
Jeans,  F.R.S. 
TIIESDAY,  April  3rd. 
SLVNCHESTER   LoC.lI.   SECTION,  INSTITUTION  OP  ELECTRICAL  ENGINEERS. 
7  p.m.     .it   the    Engineers'   Club,    17,   Albert-square,   Manchester. 
-Annual  Genei-al  Meeting.     A  Lecture  will  be  delivered  by  Prof. 
E.  Wilson. 
Scottish  Loc.\l  Section,  Institution  of  Electrical  Engineers. 
7.30  p.m.     -At  207,  Bath-street,  Glasgow.     Paper  on  "  Some  Points 
in   Connection   with   Engineering   Specifications,"   by   Mr.    J. 
Shepherd. 

The  Rontgen  Society. 
S.15  p.m.     At  the  Cancer  Hospital,  Fulham  Road.  S.W.     Discussion 
on  "  The  Futiire  of  the  British  X-Ray  Industry,"  opened  by 
Mr.  Geoffrey  Pi-aree. 


I8t  LONDON  ENGINEER  VOLUNTEERS. 

Officer  (lommanding,  Lieut. -('ol.  (!.  B.  I'lay,  V.D. 
Orders  for  the  week  : — 

Officer  for  the  Week. — Platoon  Commander  Watkins. 

Next  for  Duty. — Platoon  Commaiider  Hughes-Halli'tt. 

Special  Notick. — The  Commandant  congratulates  the  Corps  on  now 
having  i-cccived  official  recognition.  He  trusts  that  every  memli^r 
will  make  it  convenient  to  attend  at  Headquarters  ou  Monday. 
April  2nd.  between  li  and  7  for  medical  examination  and  attestation. 

Monday,  April  2nd. — Tcclmical  for  Platoon  No.  9  at  Regency-strt 't. 
Squad  and  platoon  drill.  Platoon  No.  10.  Signalling  cla,,;s.  Re- 
cruits' drill.  6.30  to  8.     Medical  Examination.  6. 

Weibiesday,  April  4th. — Instructional  class,  6.15.  Platoon  drill. 
Platoon  No.  I. 

Thursday.  April  5th,  to  Monday,  April  9th. — Headtiuarters  closed  during 
lOaater  training  at  Esher.  Special  ordei's  will  be  sent  to  each 
volunteer  who  has  sent  in  his  name. 

Musketry. — For  all  companies,  see  notice  at  Headquarters. 

Note. — Unless  otherwise  indicated,  all  drills  will  take  place  at  Hcad- 

([uartcrs  (Balderton-street,  Ox-fortl-street,  W.). 
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A  NEW  METHOD  OF  MEASURING  RESISTIVITY  OF  MOLTEN  METALS. 


BY  E.  F.  XORTHKUP  AXD  R.  G.  SHERWOOD. 


Siiniinary. — ^The  authors  describe  a  uew  metliod  of  measuring  resis- 
tivity- of  molten  materials.  The  study  of  electrical  resistivities  of  metals 
and  cspeciallT  alloys  in  the  solid  and  liquid  phases,  now  give  useful  data 
Trhich  cannot  coaveuiently  be  obtained  from  cooling  curves.  Such 
measurements  should  be  made  at  temjieratures  above  1.100°C.-1,200°C., 
aad  a  special  apparatus,  termed  a  "  resistometer,"  is  devLsed  for  the 
pur|Jose.  It  consists  essentially  of  two  quartz  or  porcelain  tubes,  into 
which  timgsten  leads  are  taken,  enclosed  in  a  large  graphite  tube.  This 
instrument  is  lowered  into  the  material  to  be  tested.  Measurements  are 
made  with  an  alternating  current,  a  special  form  of  galvanometer  and 
bridge  being  used.  Some  curves  are  presented  showing  variations  in 
resistivity  of  bismuth-tin  alloys  at  various  temperatures. 


The  results  of  an  experimental  investigation  of  the  electrical 
conductivity  of  molten  metals  and  alloys,  commenced  in  1911,  have 
been  described  in  a  series  of  Papers.-f  of  which  five,  relating  to 
metallic  conduction,  have  appeared  in  the  ''  Journal  "  of  the  Frank- 
lin Institute. 

To  obtain  accurate  data  from  which  curves  may  be  drawn  that 
give  the  relation  between  resistivity  and  temperature  over  a  wide 
range  of  temperatures,  it  was  found  necessarj-  to  devise  entirely 
new  methcKls  of  producing  the  required  temperature  and,  also, 
entirely  new  inethods  for  measuring  the  resistivities  of  materials 
when  in  the  molten  state.  Several  different  methods  -ivere  de- 
veloped and  used  in  measuring  the  resistivities  of  metals  and  alloys. 

Codling  Curves  and  Resistivity  Curves. — Importance  has  long  been 
attached  to  a  study  of  certain  physical  characteristics  of  the  metals 
and  alloys  by  tracing  their  heating  and  cooling  curves,  especially 
through  changes  in  state.  Slelting  and  freezing  point  determina- 
tions are  made  in  this  way,  and  data  for  equilibrium  diagrams  have 
been  taken  largely  from  such  curves.  The  same  and  additional 
information  may  be  obtained,  «ith  nearly  equal  facility  and  with 
greater  exactness,  by  tracing,  not  the  progress  of  cooling  of  an  ele- 
ment, alloy,  or  compound,  but  the  change  in  resistivity  of  the 
material  with  change  in  the  temperature  when  this  is  slowly  raised 
or  lowered.  The  methods  which  have  been  perfected  lor  measuring 
the  resistivity  of  molten  materials  have  enabled  us  in  certain  cases 
to  mca.ture  simultaneously  the  resistivities  of  two  metals,  under 
identical  temperature  conditions,  to  a  temperature  as  high  as 
l,68(>'('.  When,  however,  the  temperature  much  exceeds  1,000°C. 
difficulties  are  encountered  from  the  formation  of  new  chemical 
equilibria  and  the  contamination  of  the  sample  being  measured. 
Below  this  temperature  difficulties  of  this  character  do  not  arise  to 
any  wrious  extent. 

It  sfcni.s  certain  that  data  on  electrical  resistance  or  electrical 
re»:Htivily  of  a  metal,  and  more  especially  of  an  alloy  in  the  solid, 
Holid-li>|uirl  and  liquid  phases,  will  yield  n<-w  and  valuable  informa- 
tion which  (iiiuiot  be  obtained  from  cooling  curves  or  from  any  of 
the  other  methods  now  employed  to  study  the  physical  charactcr- 
inticii  of  allovH.  , 

The  following  description  of  methods  of  measurement  telates  to 
itome  rcHuitH,  obtainix!  by  the  mcthod.s  ilcicribed.  for  alloys  of  tin  and 
bimmith. 

J{rqiiirfiiu nil  to  be,  TtvJ. — If  ineaHurements  of   resistivity  are  to  be 

curried  hit'hi  r  than   l.l(»0''r.  or  I,200°C.,  a  wire-wound  furnace  is 

unxuitabji',  and  it  l)(H'ome«  nrccKHary  to  employ  a  type  of  furnace 

deve|r)pid  by  thi-  (irst-narni'd  writer  for  this  particular  class  of  work. 

When,  however,  u  study  of  the  alloys  is  under  consideration  it  is 

giMi'  rally   unneiMxHarv  and   it   is  oflen    imiWKsibJe      (on    account   of 

I  i|i<iri''iiliiiM   of  a   metal)  to  laki'  observalionK  above  a  tempera- 

lure    i.(    1.(10(1  ('.      In    tliiK   iHHc   a    vertical-type   furnace,   made   by 

'1  M   aliMidiiMi   lube   with   nichromc   wire  or  ribbon,  meets 

■ineiit.     In  what  follows  we  Hhall  confine  ourHelv(T8  to 

■•II  of  niciuiiircmentK  of  rcMititivitieH  which  can  be  made 

^•'       (Vf-. 

'V    he   mciiHiirc<l    with   either   ii    rcHiHlanee-ther- 
'  liermo  (■(Mtpic,  the  calibration  of  which  iselTccttyl 
>'  "  i"Ui  the  (iililirnlioii  of  other  devices  by  cheeking  it 

»(("ii  '  ihiiiiIh  (if  1  irlain  wIiiIh. 

I"  '111'-  of  the  rcHiMtivify  of  a  molten  material,  il   is 

very  d<.-.i.il.l«  K.  iinploy  n  device  which  will  give  thin  rcMuil  by 
rllrcci  iimerlinti  of  th"  devhe  Into  ii  cimKJdenible  m«HH  uf  (he  inoll(  ii 

•  Mrrtrnrl  <.(»  !■  ..f  the  JViiiiklin  liiBlituU'. 

f  Trnn..'   ..f    <  ,„    h,„.,,  v..|.  XX..  Mill:   uI«m 

XXV,,  mil.      ■•  V.  ,,.iil  KnuinicTlDK."  .Iiilic.   HIIU  ; 

•I  V.  Mill;  .Innuiiry.  I'Ul  .  I  ■  iM.^r  . ,  IIIM  ;  March,  in|.|  ;  Miiv.  iltll  ; 
^'       I'.    I!'l."'  .Ii.iiri.iil  '    ..|  111.'    Krniiklili    liiBtiliitc.   Kel.rii/irv.    ll(i;i  ; 

'■'■'i'r\.  M»M;  .March.  IHII  :  .liily.  11)11:  M'lri  h,  IKir, ;  .iii<)  ■  Mi|2h 
tnipilK-rntiif.-  InvcKtiKntiMii  riri'l  i>  Stiidv  iif  Melnllic  ('(indiicliiiii,"  .liir..-. 
lOIC. 


niaterial,  contained  in  a  crucible.  The  instrunient  devised  for  this 
purpose  is  tenned  a  "  resistometer.''  It  consists  essentially  of  two 
quartz  tubes  or  special  porcelain  tubes,  which  are  enclosed  in  a  large 
graphite  tube,  and  are  firmly  cemented  into  a  small  square 
block  of  stone.  Leads  of  timgsten  wire  are  led  into  the  quartz  or 
porcelain  tubes,  and  enable  the  current  and  P.D.  applied  to  any- 
material,  poured  when  molten  into  the  graphite  tube,  to  be  measured, 
and  hence  also  the  resistance  of  the  material.  The  resistometer  is 
lowered  into  a  specially  designed  chamber  by  which  it  is  heated,  the 
temperature  being  observed  by  an  adjacent  thermocouple,  which 
should  be  as  close  to  the  material  studied  as  is  practicable.  By  this 
means  the  arrangement  can  be  conveniently  calibrated. 

It  is  desirable  to  make  the  readings  of  resistivity  directly  in 
microhms  per  centimetre  cube.  A  null-method  requires  the  use  of  a 
Kelvin  double-bridge.  The  measuring  current  must  be  an  alternating 
one.  All  difficijties  arising  from  parasitic  E.M.F.s  and  currents 
are  thus  avoided.  An  alternating-current  galvanometer  which 
possesses  new  featiu'es  and  fills  every  requirement  was  designed 
especially  for  this  work. 

In  measuring  the  resistance  of  molten  materials,  connections 
or  electrodes  must  be  used  which  .shall  serve  both  for  current  and 
potential  terminals.  Tungsten  wire,  and  in  many  cases  molyb- 
denum wire,  has  proved  entirely  satisfactory  for  this  purpose 
at  the  temperatures  used,  because  neither  timgsten  nor  molyb- 
denum fuses  or  appreciably  alloys  with  any  molten  metal  not 
belonging  to  the  iron  group. 

To  obtain  the  results  directly  in  microhms  per  centimetre  cube  it 
is  necessary  to  so  design  the  resistometer  that  its  constant  may  be 
obtained  readily.  This  is  accomplished  by  inserting  it  in  pure  mer- 
cury, which  serves  as  a  standard  of  resistivity.  When  the  constant 
of  the  resistometer  has  been  obtained  thus,  the  values  of  the  bridge 
ratio-coils  may  be  then  so  chosen  that  the  bridge-readings,  when 
multiplied  by  a  power  of  fen,  are  in  michrohms  per  centimetre  cube. 
For  this  reason  tlie  ratio- values  of  two  ratio-arms  should  be  adjust- 
able. 

Two  modifications  of  the  resistometer  were  used,  the  first  serving 
chiefly  for  testing  precious  metals  or  alloys,  where  only  small  quaii 
titles  are  available  for  experiment,  the  second,  a  more  robust  type, 
being  used  in  tracing  the  resistivity  of  the  baser  metals  and  alloys. 

As  previously  stated  the  large  E.M.F.s  of  a  parasitic  character 
which  arc  developed  in  the  resistometer,  when  this  is  immcrscil  in  a 
molten  metal  or  alloy,  preclude  the  use  of  direct  current  for  the 
m^'asuring  current  and.  therefore,  a  direct-current  galvanometer. 
Both  6(l-cyc!c  and  ao-cycle  alternating  current  were  used.  The 
latter  is  to  be  preferred,  as  it  is  then  of  less  importance,  when  high 
precision  is  required,  that  the  ratio-ooils  in  the  Kelvin  double-bridge 
should  be  freed  from  capacity  or  inductance.  The  alternating- 
current  galvanometer  designed  tor  the  work  completely  fiillils  the 
following  requirements  for  a  satisfactory  instrument  :  The  sensi- 
bility of  the  instrument  is  fully  equal  to  the  sensibility  of  a  good 
B'Arsonval  galvanometer  of  prescribed  tynic  The  sensibility  of 
the  alternating-curivnt  galvanometer  is  not  a  constant  quantity  as 
with  a  direct-current  instrunuMit,  but  may  be  varied  to  any  degree 
within  wide  limits  by  simply  changing  the  value  of  the  alternating 
ciUTcnt  passed  through  its  magnetising  coils.  .As  the  damping 
of  the  system  varies  with  the  square  of  the  field  strength,  this  latter 
is  chosen  of  such  value,  by  adjusting  the  current  through  tlu«  mag- 
lu^ising  coils,  that  the  system  after  dellcetion  returns  ap(Mio<li- 
<'ally  to  zero  with  the  ])artieular  resistance  in  circuit  with  the 
swinging  coil  which  is  in  use.  Willi  such  an  adjiisdnent  of  li'-jd 
slrength.  the  sensibility  of  the  galvaiumu'ter  should  ci|ual  that  of  the 
direct-current  instrument  referrixl  to  above.  The  apericxlic  lime 
iif  swing  of  Ihe  galvanometer  should  not  e.Nceed  two  or  three  seconds, 
and  this  re(|uiremcnt  makes  it  necessary  to  use  a  narrow  light  cuil 
for  Ihe  swinging  sy.stem. 

When  the  allernating-eiirront  galvanomeler  is  in  use  the  swing- 
ing syslem  is  iK'ccHHarily  on  closed  circuit,  and.  as  this  latter  hangs 
in  a  lield  in  which  the  magnetic  llux  is  alternating,  currents  are 
induced  ill  the  swinging  coil  circuit.  It  is  essential  that  these 
indiiicd  ciirrcniH  should  not  cause  the  s\slcni  to  seek  a  posilioii  of 
Hiabic  ii|iiililirium  other  lliiin  Ihal  at  which  it  comes  lo  rest  when 
no  currents  are  tlnwing.  This  rei|uircmeiit  has  been  fully  inel  by 
the  HiH'cial  shape  which  Iiiih  been  given  the  pole-pieces  of  Ihe  lami 
nalcd  galvaiiomeler-magni'l.  It  has  never  been  found  necessary 
lo  make  any  phase  adjiiHlmeiits  of  any  of  the  currents. 

The  magnet isiiig  coils,  two  in  niinib<'r,  may  be  joimxl  in  series 
or  parallel  comliiiialion.  They  are  always  connecled  in  neriex 
with  (he  main  (Mrcuil  of  the  Kelvin  double-bridge,  and  hence  must 
1)1'  able  to  carry  without  healing  and   wilhout  too  strongly  mag 
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uclising  tlu^  niagnet,  a  current  vvhicli  is  at  least  as  large  as  the 
ciirreut  passed  through  the  bridge,  dt  is  inadvisable  to  cut  down 
,the  current  through  the  magnetising  coils,  which  are  highly  in- 
ductive, by  means  of  a  shunt.  The  bridge,  however,  being  non- 
inductive,  may  be  shunted  to  any  extent.  Hence  it  follows  that 
the  current  through  the  magnetising  coils  required  to  energise 
the  tield-mAgnct  may  be  chosen  much  larger  than,  but  never  less 
thnu  the  current  which  is  passed  through  the  bridge. 

In  the  galvanometer  the  fixed  iron  con'-piect-  between  the  pole- 
faces,  which  is  generally  used  with  direct-current  instruments,  is 
omitted.  The  pole-faces  are  hollowed  out  so  that  the  coil  swings 
in  a  hollow  cylinder.     This  construction  is  used  for  the  reason  that 


Batten 


D.C.  Galvanomete 

Sitandard^J) 

Cell     l-=- 


Potentiometer 


Fig.  1. 

\\  lien  the  coil  is  on  short  circuit,  it  will  tend  to  set  itselt  in  the  weakest 
put  of  the  field.  The  shape  which  has  been  given  the  pole-pieces 
iirikcsthe  position  of  stable  equilibrium  for  the  .system  that  which 

'  "  nsponds  to  zero  reading  on  the  scale. 

Il  is  very  much  more  convenient  for  work  of  this  class  to  employ 
;i  type  of  Kelvin  double-bridge  in  which  a  balance  is  obtained  by 
varying  the  position  of  the  potential-points  on  a  low-resistance 
-laiidard  than  one  in  which  a  balance  is  obtained  by  vaiying  the 
III  Ill-coils  and  using  a  fixed  low-re.si.stance  standard. 

The  electrical  circuits  employed  and  the  manner  of  including  the 
MMstometer  type  1  in  these  circuits  are  shown  diagrammatically  in 
I'll.'.  I.  The  resistometer  itself  is  shown  with  its  lateral  dimensions 
,'i  I  at  ly  exaggerated  for  the  sake  of  clearness.  The  source  of  current 
'  1  III-  .secondary  of  a  step-down  transformeer  T.  S  is  a  switch  which 
Mian  in  position  2  cuts  the  resistometer  and  Kelvin  double-bridge 
out  of  circuit  and  puts  the  magnetising  coils,  CM,  of  the  galvano- 
meter in  circuit  with  the  transformer-.sccondary  and  the  two  re- 
sistances, W  and  il'.  When  the  switch  <S  is  in  position  I  the  resist- 
ance J{'  is  cut  out  of  circuit  and  the  resistonteter  and  Kelvin  double- 
bridge  arc  thrown  into  circuit  with  the  source  of  current.  The 
switch  8  is  .so  constructed  that  neither  contact  1  or  2  is  broken  be- 
fore the  other  is  made.  This  is  necessary  to  prevent  a  sudden  small 
deflection  of  the  galvanometer  which  would  result  if  the  current 
through  its  magnetising  coils  were  momentarily  stopped.  The  re- 
sistance li'  is  given  such  a  value  that  the  tot.al  rcsislanc<'  in  circuit 
wil  h  the  secondary  of  the  transformer  is  the  same  whether  the  switch 
■"-  I    in  position  1  or  in  position  2.     The  object  in  being  able  by  means 

I  1  lir  .switch  S  to  throw  the  bridge  and  resistometer  out  ot  circu't 
i.s,  that  Iiy  so  doing  the  zero  position  of  the  galvanomet<'r  may  be 
located.  Resistances  .1  and  .1'  are  fixed  ratio-coils,  generally  chosen 
l,()(l()  ohms  each,  lies'stances  /i  and  JV  .are  ratio-coils  which  can  be 
varied.     They  arc  chosen  of  such  a  value  thai    (he  settings  of  the 


slider  P,  as  read  on  the  scale  SS',  shall  indicate  the  resistivity  of 
the  sample,  when  multiplied  by  some  power  of  ten,  in  microhms 
per  centimetre  cube. 

The  thermocouple,  TO,  is  located  in  the  bath  of  molten  material 
so  that  its  hot  junction  is  midway  between  the  bottom  ends  of  the 
two  potential -tubes,  N  N'  and  the  two  current-tubes  M  M'.  Us 
cold  junction  is  located  in  the  Dewar  flask  D,  filled  with  cracked  ice, 
and  the  terminals  of  copper  wire  which  lead  from  the  cold  junction 
are  joined  to  the  potentiometer  as  shown  in  Fig.  1.  The  arrange- 
ment of  the  circuit  is  subject  to  Several  modifications  when  the 
alternative  form  of  resistometer  is  used. 

An  extremely  important  line  of  high-temperature  investigation  is 
an  inquiry  into  the  linear  increase  in  resistance  of  pure  metals  when 
carried  to  a  very  high  temperature.  By  simultaneously  tracing  the 
increase  in  resistance  of  two  different  metals  when  "subjected  to 
identical  tcm]Krature  conditions,  it  is  possible  to  ascertain,  by 
studying  diftVrcnt  ])airs  of  metals  taken  in  different  combinations. 
whether  oi'  not  they  all  increase  in  resistance  linearly. 

It  has  been  found  that  both  tin  and  lead  increased  linearly  in  re- 
sistance when  molten  up  to  about  1,575°C.  The  method  is  most 
con\'enient  for  direct  comparison  to  a  very  high  temperature  of  the 
rate  of  increase  in  resistance  of  two  molten  metals  or  alloys.  If  this 
comparison  were  to  be  made  of  various  pairs  of  metals  chosen  in 
(lillViiiit  iiiiuliiiiatiiins  il  mnild  firmly  establish  an  extension,  to  a  high 
hill  iH'niiiiii .  It)  /III  II  III  jii  rill  lire-scale  ore  a  basis  new  and  quite  as  re- 
prniliirihh  as  Ihr  ijiis-.nilr. 

Either  form  of  resistometer  may  be  used  as  a  pyrometer  up  to 
1,600°C.  to  1,700°G. 

The  theory  of  the  method  of  adjusting  the  ratio-coils  in  a  Kelvin 
double-bridge  so  that  the  readings  on  the  variable  low-resistance 
standard  when  multiplied  by  a  power  of  ten  will  be  in  microhms  per 
ccn:imetre  cube  has  been  given  by  the  first-named  writer  in  a  former 
paper.*  The  calibration  of  the  resistometer  and  the  adjustment  of 
the  ratio  coils,  however,  may  be  determined  experimentally  and 
simultaneously  without  any  calculation,  in  the  simplest  manner 
possfble,  as  follows : —  '  ,.,.,1^ 

A  container  of  the  same  dimensions  as  the  one  destined  to  contain 
the  sample  is  filled  with  pure  mercury.  The  resistometer  is  placed 
llOr 


400 


Fio.   2. — Resistivity  1k.mper.\ti7re  Curves   for  Bi+Sn   Alloys 

THROUGH    Cn.^NOB  OP    StaTK.     PER     CENT.     CoNCEXTR-YTION    GiVEN    IN 

Atomic  pee  cent.  Cur\-es  1,  2,  3,  4,  o  and  6  taken  while  Slov^.v 
Cooling  ;  Cbrvb  2'  taken  wmh-e  Slowly  Heating. 

in  this  n\ercury,  the  temperature  of  which  is  accurately  taken  with 
a  mercury  thermometer.  The  two  ratio-eoils  A  A'  (Fig.  1)  are  given 
.scmie  arbitrary  value,  say  1,000  ohms.  A  setting  is  then  made  on 
the  variable  low-resistance  standard  which  when  multiplied  by  .some 
power  of  ten  is  equal  to  the  specille  resistance  of  the  mercury  iii  ohms 
when  at  the  temperature  recorded.     A  balance  of  the  bridge  is  then 

*  "  Resistivity  of   Copper  in  'I'cmpcratme  Range  20°C.  to  1,450°C," 
"  Journid  "  of  the  Franklin  Institute,  Jnnu.-iry,  1914,  pp.  !)-ll. 
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effected  by  the  simultaneous  adjustment  of  the  ratio-coils  B  B'. 
The  readings  of  the  bridge  when  multiplied  by  the  proper  power  of 
ten  will  now  give  the  resistivity  of  the  mercury  in  microhms  per 
centimetre  cube. 

By  making  these  adjustments  the  resistivities  of  the  samples 
studied  are  determined  without  any  calculation  whatever,  and  the 
result  is  that  it  is  actually  simpler  to  measure  the  resistivity  of 
molten  brass,  for  example,  at  800°C.  than  to  determine  the  resist- 
ivity of  a  rod  of  metal  at  room  temperature.  When  the  resisto- 
meter-tubes  are  made  of  Marquardt  porcelain  the  temperatiue, 
given  a  suitable  furnace,  can  be  carried  to  1,600°C.  or  1.700°C.,  and 
it  follows  that,  when  one  is  supplied  with  the  equipment  which  has 
been  described,  the  resistivities  of  molten  metals  can  be  determined 
with  the  greatest  ease,  simplicity  and  accuracj^  at  even  this  high 
temperature. 

A  common  characteristic  sho\>Ti  by  all  the  resistivity-curves, 
obtain  both  for  the  pure  metals  and  the  alloys,  is  their  linear  charac- 
ter in  the  molten  state.  Moreover,  it  is  interesting  to  note  that  the 
slope  (IRjdT  for  all  the  curves  of  the  Bi-Sn  alloys  in  the  molten  state 
is  approximately  constant.  The  phenomenon  of  undercooling  is 
clearly  shown  in  the  case  of  bismuth  and  tin  on  one  of  the  curves 
not  here  reproduced.  So  far  as  we  are  informed,  this  is  the  first 
time  that  the  phenomenon  of  undercooling  has  been  made  to  reveal 
itself  on  a  temperature-resistivity  curve  when  tracing  this  for  a  metal 
or  alloy  passing  from  the  molten  to  the  solid  state. 

The  chief  interest  in  the  results  obtauied,  however,  is  connected 
with  the  curves  obtained  for  the  alloys  of  bismuth  and  tin  given  in 
Fig.  2.     Attention  is  directed  to  the  following  features  : — 

1.  The  linear  portion  of  the  curves  gives  the  resistivity- tempera- 
ture relation  of  the  alloy  when  this  exists  as  a  homogeneous  liquid- 
solution.  When  cooling  has  reached  the  point  designated  by  the 
letter  A  on  all  the  curves,  there  suddenly  takes  place  a  separating 
out  of  a  mi.xed  crystal.  Between  the  points  ,1  and  B  on  the  curves 
the  alloy  consists  of  this  mi.xed -crystal  and  a  liquid-solution,  the 
latter,  however,  gradually  disappearmg  while  the  mixed-crystal  in- 
creases in  amount  until  the  point  B  on  the  curves  is  reached.  Here 
the  last  trace  of  liquid  solution  disappears  and  at  the  sailie  instant 
the  single  mixed-crystal  immediately  begins  to  separate  into  two 
conjugate  mixed -crystals.  This  is  shown  sharply  on  the  curves. 
The  remaining  portion  of  the  cui-ve  gives  the  resistivity  of  the  alloy 
while  the  two  mixed-cr\-stals  gradually  change  their  relative  com- 
po.sition,  as  the  cooling  progresses.  The  temperature  at  which  the 
last  trace  oi  the  liquid  solution  disappears  and  the  two  mixed-crystal 
formation  begins  is,  for  this  class  of  alloy,  always  at  the  definite 
lixed-temperature  called  the  "  Eutectic  Point."  The  reason  why 
curve  5  does  not  exhibit  this  common  characteristic  is  to  be  explained 
by  the  fact  that  the  proportion  of  the  constituents  is  such  that,  after 
the  point  B  is  reached,  the  single  mixed-crystal  remains  as  an  un- 
saturated solid-solution  of  bi.smuth  in  tin,  for  the  lowest  temperature 
recorded.  Hence  there  is  no  breaking  up  of  the  alloy  into  the  two 
conjugate  sol  id -solutions  or  mixed-ciystals  above  referred  to.  In 
the  caw  of  the  curve  for  the  eutectic  alloy  the  points  A  and  B  are 
at  the  same  temperature,  since,  by  definition  of  the  eutectic,  the 
homogeneous  liquid  Holntion  at  its  fre(v.ing-])oint  does  not  pass  into 

II  HinKle  mixed-crystal,  as  do  thi-  other  alloys,  but  passes  immediately 
into  two  conjugate  mixed-cryslalH'.  The  character  of  the  curve  for 
the  eutectic  brings  out  this  point  well. 

2.  The  heating  curve  for  the  eutectic  alloy,  curve  2',  is  interesting, 
dinrje  it  ii|ii)arently  shows  that  the  nixture  represented  by  th<^  pro- 
IHirtioiiH  of  this  alloy  are  the  proper  proportions  to  "  wipe  out,"  so 

III  KiM-iik.  the  abnipt  break  exhibited  by  all  the  other  curves,  as  well 
im  by  the  pure  mr-tals  themselves.  Heating-curves  for  these  latter 
liiivi'  been  taken,  but,  since  they  differ  only  slightly  from  the  cooling 
I  iirvi'H  given  and  seeni  to  be  of  no  special  interest,  they  have  not 
tM-en  lni'liiil<'<l.  The  phinomenon  above  mentione<I,  associated  as  it 
IK  with  the  alloy  having  the  lowest  free/.ingtemperature,  rathiT 
-111';;!  siH  Nciine  port  of  u  definite  relation  (ixisting  between  the  mole- 
<  iili.r  'i.tiijiiinn  or  arrangement  which  cauHcs  a  lowering  of  the 
'i  if  till-  alloy  and  the  molecular  conditioti  or  arrang<'- 
I  :,'  to  change  the  resiHtanee  of  tin-  alloy. 

I'T,!.,!,  1,(  taken  r.f  the  fad   that  tlu'  liquid  ])haHe 

no  rrvHtalline  Hirnetnre,  at  least  in  th(^ 

li'<ni<i«eneouH  throughout,  it  is  logical  to 

1      Hluily   of   till-   electrical    resistivity   of 

■  ■>' ■ "I  ■"  anil  alloyn  in  th«'ir  liquid   phnHes  iniglil   yield  some 

'.'      nil' ri    '  ii'j,  anil  iinjiortnnt   information  and  furnish  thereby  a 

le  w  liii"iH  fur  the  comparison  of  this  property  with  other  projierties 

iif  the  melaJN  or  alloyii.      In  (hin  •onnretioii  it  is  inferesting  to  note 

tti.it   n  linfnr  rejallon  ctihIh  between  the  reiiiHtivity  of  the  various 

ii.'illi  uiiil  tin  antl  Ihe  percentage  of  grammeatomH  of 

'   ril   forming   tli"'   alloy.     Whether  such   ii   relation   cir 

triple  ri'lntirm  ii<>li|fi  tru(«  for  alloy,  of  niliir  metiilK  in, 

I  •tittimt,  a  iimtt«r  of  more  or  |i!M  apeculntion. 


AN  ELECTRIC  GRAB-BUCKET. 


The  motor- operated  single-rope  clam-shell  bucket  shown  in  Fil'  1 
has  a  wide  sphere  of  usefulness  wherever  bulk  material  is  to  Iju 
handled.  It  is  now  being  used  in  connection  with  travelling  cranes, 
mono-rail  hoists,  derricks,  locomotive  cranes,  inclim^  boom  un- 
loaders  and  steelworks  cranes.  An  important  advantage  is  that  it 
may  be  operated  by  any  crane  of  capacity  sufficient  to  lift  the  loaded 
bucket. 


l" 


Fui.  1. — Hayw.4KI>  Electric  Gkab-Bucket. 


'  The  two  sections  of  the  bucket  are  opened  and  closed  by  a  windijig- 
rope  woimd  on  a  drum.actuated  through  a  friction-clutch  and  gearing 
from  an  electric  motor  carried  in  the  grab  frame,  and  controlled 
from  a  distant  point.  As  mil  be  seen  from  Fig.  1,  the  bucket 
sections  C  C  are  pivoted  to  links  B,  and  are  connected  by  arms 
D,  E  to  a  weighted  member  F   carrymg  a  sheave  G.     The  opening 


Fii;.  2. — Aiu!.\;<iiEMENT  OF  Driving  Mkch.\nism, 


and  closing  ro])e  T  is  attached  to  a  fixed  point  p  and  piusses  round  t he 
sheave  (i  to  a  drum  O  mounted  in  a  frame  L  which  cairies  the 
motor  and  gearing.  The  motor  M,  Fig.  2,  actuates  a  jiinion  (}  wliich 
transmits  motion  to  the  part  R  of  the  drum  thrugh  two  suu-aud- 
Jilanet  gears  in  series.  Inteqjosed  between  the  part  R  and  th(>  drum 
profwr  is  an  adjustable  slipping-clutch  S  of  the  Weston  type.     An 


i-lcMlni  iiicchanieal   linike   II.  idsii  of  the  Weston  lyjif.  is  pmvided  im 
the  i-.\len(|r(l  motor  spindlcv 

I'"ig.  3  sliciwH  the  end  of  the  rnpe  T  connected  to  ii  cnrvcd  link, 
which  is  piv<ile<I  in  a  nccsN  in  the  drum.  As  the  grab  (ipciiH.  the  ropo 
T  is  entirely  unwound  from  Ihc  dnim,  wlu-reupon  llie  pull  on  Ihe  roi>0 
projects  the  link  /  to  engag.'  a  shimlder.  .v,  foiined  in  the  frame  L, 
tliiiH  stopping  tlie  opening  motion.      In  ease  the  edges  of  the_^bucket 
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come  together  or  are  held  apart  by  some  obstruction,  rotation  of  the 
motor  can  continue  by  reason  of  the  siipping-clutch.  This  eliminates 
the  necessity  of  limit-switches  or  circuit-breakers,  makes  the 
bucket  practically  fool-proof  in  the  hands  of  the  ordinary  crane 
operator,  and  greatly  simplifies  the  construction. 
Bf  A  simple  form  of  controller  is  used  for  opening  and  closing  the 
bucket,  and  a  weatherproof  conductor  cable  is  provided  to  comiect 


Brake 


Plug 
Board 


Flexible  4-  -conductor  Cable 


To  Supply , 


Fig.  4. — ^Diap.ram  of  CoN>-EC'noss. 


the  controller  to  the  bucket.  When  the  bucket  is  fitted  to  an  electric 
crane  the  controller  is  usually  housed  in  the  operator's  cage,  but  it 
may  be  located  in  any  convenient  position. 

In  cases  where  the  service  is  such  as  to  require  a  long  conductor 
cable,  the  latter  may  be  kept  off  the  ground  and  clear  of  obstructions 


by  means  of  a  reel.  Pig.  4,  which  automatically  pays  out  and  coils  it 
up  as  required.  This  leel  operates  upon  the  principle  of  the  ordi- 
nary roller-blind,  the  rotative  power  being  furnished  by  a  set  of 
compound  springs  enclosed  within  the  drum.  A  number  of  mica- 
insulated  collector  rings  are  attached  to  one  end  of  the  drum,  and 
each  ring  is  arranged  with  binding  screws  for  the  attachment  of  the 
cable.  When  not  in  use,  the  drum  is  held  stationary  by  means  of  a 
plimger  lock.  Am  arrangement  of  ratchet  and  pawl  on  one  end  of 
the  shaft  permits  a  quick  adjustment  of  the  tension  on  the  springs, 
and  also  provides  against  any  possible  damage  to  the  springs  in  case 
the  drum  should  run  away  backwards  in  the  event  of  the  cable  break- 
ing. Flexible  cable  with  any  number  of  conductors  may  be  success- 
fully handled  in  lengths  up  to  150  ft. 

These  ingenious  buckets  are  built  in  capacities  from  i  cubic  yd. 
and  upwards.  Weights,  dimensions  and  capacities  of  four  sizes  ar(^ 
set  out  in  the  accompanying  table  : — 


Capacity, 
cubic 
yards. 

Weight  in 
lbs. 

Dimensions  in  inches. 

A 

B              C 

D 

E 

1 

n 

U 

2.300 
3,900 
4,000 
4.500 

65 
76 

88 
88 

77             49 
88               SB 
97              61 
97              61 

69 
79 
89 
89 

46 
48 
51 
59 

The  bucket,  which  was  introduced  a  short  time  ago  by  the  Hay" 
ward  Co.,  of  New  York,  is  now  in  daily  use  in  foundries,  boiler 
hou.ses,  steelworks,  industrial  plants,  on  railways  and  at  docks. 
Those  interested  in  the  handling  of  materials  would  do  well  to  get 
into  touch  with  the  makers. 


PRESSURE  HARMONICS  IN  POLYPHASE  SYSTEMS  AND  WINDINGS. 


BY  B.  HAGUE,  B.SC,  D.I.C. 

{Concluded  from  page  743.) 


Summary. — \n  this  article  the  properties  of  pressure  harmonics  in  a 
p0l3rpha.se  system  are  first  dLscussed  by  the  use  of  the  well-known  theory  ; 
after  which  the  effect  of  the  distribution  of  the  armature  winding  of  the 
alternator  (from  which  the  system  is  derived)  on  the  magnitude  of  the 
harmonics  is  considered,  Tables  of  distribution  factors  are  given  for 
single-layer  windings  and  for  double-layer  lap  windings,  forming  an 
extension  to  similar  tables  published  by  Dr.  S.  P.  Smith  and  Mr.  K.  S.  H. 
Bouldins. 


Part  II.-^The  Effect  of  Winding  Factors  on  the 
Pressures  in  Symmetrical  Polyphase  Windings. 

The  properties  of  liarmonics  in  symmetrical  polypliase 
systems  having  been  discussed  in  the  previous  part  of  the 
■  Paper,  we  must  now  examine  how  the  pressure  harmonics 
generated  in  a  winding  are  affected  by  the  phase-spread  and 
the  coil-span.  The  phase-spread  of  a  winding  is  the  angle 
subtended  in  each  pole-pitch  by  the  group  of  coil-sides  of  a 
phase.  We  shall  measure  it  in  radians,  and  according  to 
wJiether  the  phase-spread  is  1/A'th  or  2/iVths  of  a  pole-pitch, 
we  have  the  narrow  or  wide  spread.  The  coil-span  we  shall 
also  consider  to  be  measured  in  radians.  It  is  obvious  that 
tlic  span  of  the  coils  in  a  winding  should  be  made  as  nearly 
equal  to  n  radians  as  possible.  If  for  any  reason  tlie  span  i.s 
different  from  a  full  J)itcli,  we  shall  take  e  to  be  the  angular 
deviation  of  tlie  coil-span  from  n  radians. 

In  the  Paper*  referred  to  in  tlie  introduction  it  is  shown 
that  the  amplitude  of  the  «th  harmonic  of  pres.sure  induced  in 
a  circuit  of  c  coils  in  series  is 


Ie,t==2Ti>f„B„  .  10-8  y^n^^ 


.     .     .     (16) 

where  T=(/m'l\=tota,\  tunis  in  a  circuit,  consisting  of  g  groups 
of  m  coils  per  group,  each  coil  having  Jc  turns  ;  winding 
factor,/„=coil-span  factor,  /',,„Xdi.stributi<m  factor,/»,,iiXgroui\ 
factor,  fg,n  ;  and  B,,  =amplitude  of  the  «tii  harmonic  in  tlic 
flux  density  curve. 

Since  we  are  only  discussing  symmetrical  systems,  ui  wliich 
a  phase  is  made  up  of  a  number  of  identical  circuits  in  series 
or  parallel,  the  pressure  wave  of  a  plia.sc  will  have  the  sanu" 
•  Smith  and  Boulding,  ibid..  Equation  16. 


shape  as  that  of  a  circuit — hence  we  need  only  find  the  winding 
factor,  /'„,  for  a  circuit. 

I.  Single-layer  Windings. — (a)  Whole  Number  of  Slots  per 
Pole,  Q. — The  important  case  of  a  single  layer  windmg  is  the 
three-phase  winding,  and  it  is  common  practice  to  use  a  whole 
number  of  slots  per  pole.  Two  cases  ari.se,  namely,  (i.)  when 
the  mean  coil-span  equals  a  pole-pitch  ;  (ii.)  when  the  mean 
coil-span  is  less  than  a  jwle-pitch. 

(j.)  Full-pitch  Coils, — It  can  be  easily  verified  that  in  a 
single-layer  winding  in  which  N  is  odd,  the  mean  coil-spaia  is 
equal  to  a  pole-pitch.  Thus  in  a  3-phase  winding,  tn  =qQ=Qj3_ 
(g'o  being  the  number  of  woiuid  slots  per  pole  and  phase),  suc- 
cessive coils  being  y)=y=an  angular  slot-pitch  apart  in  the 
field.  There  is  only  one  group  of  coils  per  circuit,  and  hence 
the  group  factor,/;,,  h  =  1,  since  9=1.  The  angular  deviation,  a, 
of  the  coil-span  from  a  full  pitch  of  n-  radians,  in  the  case  of 
full-pitch  coils,  is  clearly  zero,  and  lience  the  coil-span  factor. 
f(,H  —  cosnej2=l.  Consequently,  the  winding  factor  is  in 
this  case  equal  to  the  distribution  factor,  i.e., 


sin  nmipl2__  sin  nq„yl2        '^'^  '*o  '2 


m  sin  ■mpj2     q^  sin  nyj2 ' 

since  Qy=ji. 
Hence  when  iV=3  and  Q='Sq„, 


1      71 

<7o  sm  H-^  .  - 


7- 


(17) 


(IS) 


(/o  sm  n 


Q 


If  X  bo  an  odd  integer,  it  is  clear  that  2Q±x  will  also  be  odd. 
and  will  therefore  represent  possible  harmonica.  Inserting 
n=2Q±x  m  equation  17,  we  find, 


/'•=/2(i±.t=- 


2Q+X) 


?o 


sin  +. 


..'Jo   -T 


Q  '  2  _        -Q   "2 


=  +  f 


that  is, 


fi'i+x=f3Ci  -x  =  ±fx- 
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Table  L^lMiribut 

ion  Factors,  /,„,„,  jor  Tt 

ree-pha.se  S 

ngk-layer  J 

'indings  w'll 

/i  Whole  .Y« 

,„Ur  t,J  .Shi 

,,„  I'.,h.- 

(Q='ko-) 

q,=Qri- 

2 

3 

4 

5 

1           6 

7 

1           « 

\          9 

10  ' 

Winding 



1 

1      ■ 

f 

uniformly 

Q=slots/poIc. 

1              r 
1              " 

9 

12 

15 

'         18 

21 

1       '24 

-27 

30 

distributed. 

fj 

'      0966 

0-960 

0  958 

0957 

0957 

,     0  957 

0-956 

0-955 

0-955 

0955 

/s 

0-707 

0-667 

0-654 

0-646 

0-644 

0-642 

0-641 

0-640 

0-639 

0-636 

0-259 

0-217 

0-205 

0-200 

0-197 

0195 

0-194 

0-194 

0-193 

0191 

-  0259 

-0-177 

-0158 

-0-149 

-0-145 

-0-143 

-0-141     , 

-0-140 

-0140 

-0-136 

-0-T(l7 

-0-333 

-0-270 

-0-247 

-0-236 

-0-229 

-0-225 

-0-222 

-0-220 

-0-212 

—0966 

-0177 

-0126 

-0-110 

-0-102 

-0  097 

-0-095 

-0-093 

-0-092 

-0-087 

0  966 

0-217 

0-126 

0-102 

0-092 

0-086 

0-083 

0-081 

0  079 

0-073 

/,, 

-0-707 

0-667 

0-270 

0-200 

0-172 

0-158 

0-150 

0-145 

0-141 

0-127 

'l- 

0-259 

0960           0158 

0-102 

■  0-084' 

0-075 

0-070 

0-066 

0-064 

0-0.56 

0259 

0-960     :   -0-205 

-0-110 

-0-084 

-0-072 

-0-066 

-0-062 

-0-060 

-0-0.50 

11-707 

0-667         -0-6:54 

-0-247 

-0-172 

-0-143 

1   -0-127 

-0-118 

-0-112 

-0-091 

'U-, 

0966 

0217         -0958 

-0-149 

-0-092 

-0-072 

-0-063 

-0-057 

-0-054' 

-0-041 

I- 

0966 

-0-177         -0-958 

0-200 

0-102 

0-075 

0-063 

0-056 

0-052 

0-038 

/■■» 

0-707 

-0-333         -0-654 

0-646 

0-236 

0-158 

0-127 

0-111 

0-101 

0-071 

0-259 

-0177         -0-205 

0957 

0-145 

0-086 

0-066 

0-056 

0  050 

0-033 

ill 

-0-259 

0-217            0-158 

0957 

-0-197 

-0-097 

-0-070 

-0-057 

-0-050 

-0-031 

/33 

/is 

-0-707 

0-667            0-270 

0-646 

-0-614 

-0-229 

-0-150 

-0-118 

-0-101 

-0-0.58 

-0966 

0-960            0-126 

0-200 

-0  957 

-0-H3 

-0-083 

-0-062 

-0-052 

-0-027 

A- 

-0  966 

0-960        -0-126 

-0-149 

-0  957 

0-195 

0-095 

0-066 

0-054 

0-026 

U. 

-0-707 

0-667         -0-270 

-0-247 

-0-644 

0-642 

0-225 

0-145      , 

0-112 

0-049 

/ll 

-0-259 

0-217         -0-158 

-0-110 

-0-197 

0957 

0-141 

0-081 

0-060 

0-023 

/.3 

0-259 

-0177            0-205 

0-102 

0-145 

0957 

-0-194 

-0-093 

-0-064 

-0-022 

/43 

0707 

-0-333            0-654 

0-200 

0-236 

0-642 

-0-641 

-0-222 

-0-141 

.      -0-042 

/4-       • 

0966 

-0177            0-958 

0-102 

0-102 

0-195 

-0  956 

-0-140 

-0-079 

-0-020 

ft. 

0966 

0-217 

0958 

-0-110 

-0-092 

-0-143 

-0  956 

0-194      ' 

0-092 

0-019 

At 

0-707 

0-667 

0-654 

-0-247 

-0172 

-0-229 

-0-641 

0-640 

0-220 

0-038 

A3 

0-259 

0960 

0-205 

-0-149 

-0-084 

-0-097 

-0-194 

0955 

0-140 

0-018 

As 

0-259 

0960 

-0-158 

0-200 

0-084 

0-086 

0-141 

0955 

-0-193 

-0-017 

A- 

(1-707 

0-667 

-0-270 

0-646 

0-172 

0-158 

0-225 

0-640 

-0-639 

-0-0.33 

A. 

0  966 

0-217 

-0-126 

0957 

0-092 

0-075 

0-095 

0-194 

-0  955 

-0-016 

A I 

0966     1 

-0177 

0-126 

0957 

-0  102 

-0-072 

-0-083 

-0-140 

-0  955 

0-016 

A3 

0-707      ! 

-0-333 

0-270 

0-646 

-0-236 

-0-143 

-0-150 

-0-222 

-0-639 

0-030 

A. 

0-259 

-0-177 

0-158 

0-200 

-0-145 

-0-072 

-0-070 

-0-093 

-0-193 

0-015 

The  harmonics  of  the  orders  2Q±l  and  2Q+3  are  therefore 
of  particular  importance  because  fsQ+i  and  /2Q+3  have  the 
•■'ame  higli  values  as  /j  and  /g  respectively,  and  so  enable  the 
."■pacing  and  to.oth  ripples  to  be  pronounced. 

Tlie  vahies  of  tlie  distribution  factors  for  3-phasc  windings 
with  a  wliole  number  of  slots  per  pole  have  been  calculated 
from  equation  18  and  are  given  in  Table  I.,*  in  which  the  dis- 
tribution factors  of  the  harmonics  of  orders  2^+1.  &c.,  are 
-ii'iwn  in  heavy  t^'pe. 

(<■(.)  ShoTlr-npan  Coils. — When  N  is  even  (t  or  C).  the  mean 
"iil-Npan  in  a  symmetrical  single-layer  winding  is  equal  to 
(\  -l)li\  times  the  pole  pitch,  as  can  be  readily  verified. 

N—1 
Then  we  get,  e=:x —  „    7i=n/N,  and  since  N=Q!qg, 

/.,  „  =co8  ne/2=co8  »ct/2=cos  " ..  •  ^ 

The  group  factor  will  again  be  unity,  since  tliere  is  only  one 
gri.iip  lit  coil"  per  circuit.     Thus  for  the  winding  factor  we 


'/(.    ■' 


/»-/.,"  •/»",»=«<>«  "^"-2 


'In    ^ 
"Q     2 


Q  -2 


q,^  sin  II 


I     7t 


0 


2'/,,  ."ill  /( 


I      7t 

V2 


(J- 2 
,  <^/';u-Cand  A 


2'/osin  V 


I      7T 


(I'.M 


If  with  a  given  value  of  Q  and  N  -Ci,  there  are  'i^  shits  per  jioh- 

mid  phauc  and  Mie  mean  cdil-spuu    ^(N ~'\)jN -    -n  :  llini 

ff.r  the  name  Q  and  A'  -T  there  will  be  2qn  slots  per  pole  and 
ip!  ,1  .  .ir.il  til'-  'nil  will  have  u  nieitri  Hj)aii  of  .T.  Thus/,,  in 
.  I    I-  '.!.  I'l  (•.!   N      <i  in  tlie  Hame  as/,,  in  (-({uation  IH  for  A'     13 

■•  <<[  Q.  Siiriilarly.  it  r-mi  be  nliown  that  a 
winding  hnn  th<!  same  winding  factor  as 

.1  "J-pliaw  winilimg  with  the  same  number 

■  Tlii*  Tnlili'  rr>rrF*|Kiod«  with  Tabic  IIL  in  Hmith  Knd  Boulding'i 
I'.iwr,  itirf.,  1.,  51H. 


of  slots  per  pole.  This  is,  of  course,  due  to  the  fact  that  tlie 
symmetrical  6-  and  4-phase  windings  have  a  coil-span  less  thai 
a  pole-pitch,  n,  whilst  in  symmetrical  .3-phase  and  hemisym- 
metrical  2-phase  windings  it  is  equal  to  ;t. 

Thus,  whenever  Q  is  a  whole  number,  whether  the  coils  ha\  • 
a  fuU  or  a  short  span,  the  spacing  and  tooth  ripples  will  always 
be  pronounced  if  the  flux  harmonics  of  the  correspondiiii; 
orders,  BiQ±i,  are  appreciable  in  value.  This  is  a  distinguish- 
ing and  troublesome  characteristic  of  all  windings  havmg  Q^ 
(in  integer,  and  is  due  to  the  fact  tliat  coils  under  successive 
l)ole-pairs  occupy  like  positions  in  the  field  and  being  connected 
in  series  any  E.M.F.s  due  to  flu.x  harmonics  of  order  2Q+.i- 
will  be  additive,  accounting  for  thoir  high  winding  factors. 
The  remedy  lies  in  making  the  coils  under  successive  pohs 
occupy  different  positions  in  the  field,  or  by  makuig  Q  fractional 
so  that  2Q±x  shall  not  represent  possible  harmonics.  Tin- 
means  by  which  this  is  carried  out  are  considered  below. 

(b)  Fractional  Niiiiihcr  of  Slots  per  Po/c— Wlieii  Q  is  a  frac- 
ti(mal  number  (other  than  an  integer+A),  2Q+x  and  '2Q-~x  arc 
not  integers,  and  so  do  not  represent  po.ssihle  liariuonics.  In- 
terpreted physically  this  means  that  the  coil-sidos  occupy  dif- 
ferent positions  in  tlu^  field,  instead  of  like  jiositions  under  every 
))ole,  so  that  the  winding  assumes  the  character  of  a  uniformly 
distributed  winding  in  wliicli  the  winding  factor,  f,„,  „=chordjarr, 
di-<-i-eiiS('s  as  the  order  of  the  huniionic  increases  as  shown  in  the 
hist  (•oliunii  of  Table  I. 

In  th(i  case  of  a  mailiine  with  three  e.xtra  empty  slots  per 
])ole-i)air,  the  number  of  slots  per  pole,  Q  -an  inleijcr-\-\j2. 
Since  tlu^  coil  spans  a  whole  number  of  slot  pitches,  Qq,  tlx- 
deviation  of  the  mean  coil-span  from  a  full  ))i(ch  will  be  an  odd 
number  of  half  slol-pitchos,  since 

QY-Qoy  -(Q-Qo)y  W2,  ■■iyft.  5j'/2,&c. -0:^/2, 

whore  x=l,  3,  5,  &c. 

'I'l the  eoil-.span  factor, 

,„  xy     .         X    2 

J,,n  —  cos  n/2  =  C08  »ie  ^-  =C08  w  n^ .  -   . 
Now  'ZQ,  being  odd,  is  a  possihle  harmonic,  so  that  for  n  -2Q. 


f: 


COS  2^, 


2V 


los  X :  -=Q. 


Hr, 


ripidcs  of  this  onh-r  cannot  ain)eiir  in  t  he  prrssuii'  wavi 
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Table  II, — Di^tribntion  Factors,  /»,,,,,  for  Lap-vnvditig  ivUli  Diiimnlnd  Trrppinns. 
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Xo.  iifslip-riiigs. 

(ior4 

6 

6  or  4 

6 

6  or  4 

6 

6  or  4 

6 

6  or  4 

6  or  4 

(^=.slots/pole. 

6 

9 

12 

15 

18 

21 

24 

• 

27 

30 

Winding  iinifonn- 
ly  di.stribu*ecl. 

/i 

0-644 

0640 

0639 

0-638 

0638 

0  638 

0-637 

0637 

0637 

0637 

h 

-0-23(5 

-0-222 

-0-218 

-0-215 

-0-215' 

-0-214 

-0-214 

-0-213 

-0-213 

-0-212 

h 

0-173 

0-145 

0-137 

0-133 

0-131 

0-130 

0129 

0-129 

0-128 

0-127 

/. 

-0-173 

-0-118 

-0-105 

-0-099 

-0-097 

-0-095 

-0-094 

-0  093 

-0  093 

-0-091 

/» 

0-236 

0-111 

0-090 

0-082 

0-079 

0076 

0-075 

0-074 

0073 

0-071 

/ii 

-0644 

-0-118 

-0-084 

-0-073 

-0-068 

-0-065 

-0-063 

-0-062 

-0-061 

-0-0.58 

/l3 

-0644 

0-145 

0-084 

0-068 

0-061 

0-057 

0-055 

0-054 

0-0.53 

0049 

/is 

0-23(> 

-0-222 

-0  090 

-0-066 

—0-057 

-0-0-53 

0-050 

-0-048 

-0042 

-0042 

fi- 

-0173 

0640 

(1.106 

0-068 

0-056 

0-050 

0-047 

0-044 

0  043 

0-037 

ll. 

0173 

0640 

-1)137 

-0  073 

-0056 

-0-048 

-0-044 

-0-041 

-0-040 

-0-0.33 

/ 

-0-236 

-0-222 

0-218 

0-082 

0-057 

0-048 

0-042 

0-039 

0-037 

0-0.30 

/.; 

0644 

0-145 

-0  639 

-0-099 

-0  061 

-0-048 

-0-042 

0-038 

-0-036 

-0  028 

/■'5 

0644 

-0-118 

-0  639 

0-133 

0068 

0-050 

0-042 

0-0.37 

0-035 

0-025 

/■'7 

-0-23(> 

0-111 

0-218 

-0-215 

-0-079 

-0-053 

-0-042 

-0-037 

-0-033 

-0  024 

/»!. 

0  173 

-0-118 

-0-137 

0638 

0-096 

0-057 

0-044 

0037 

0-033 

0  022 

fll 

-0-173 

0-145 

0-106 

0638 

-0-131 

-0-065 

-0-047 

-0-037 

-0-033 

-0-020 

Ls 

0-236 

-0-222 

-0-090 

-0-215 

0-215 

0076 

0-050 

0-039 

0-033 

0019 

/35 

-0644 

0640 

0-084 

0-133 

-0638 

-0-095 

-0-0.55 

0  041 

-0-035 

-0-018 

A, 

-0644 

0  640 

-0084 

-0-099 

-0638 

0-130 

0-063 

0044 

0-042 

0-017 

/39 

0-236 

-0-222 

0-090 

0-082 

0-215 

-0-214 

-0-075 

-0-048 

-0-037 

-0016 

/41 

-0-173 

0-145 

-0-106 

-0-073 

-0131 

0638 

0-094 

0-054 

0-040 

0016 

fa 

0-173 

-0-118 

0-137 

0-068 

0-096 

0638 

-0-129 

-0-064 

-0-043 

-0015 

ft; 

-0-236 

0-111 

-0-218 

-0-066 

-0-079 

-0-214 

0-214 

0-074 

0-047 

0-014 

/4, 

0644 

-0-118 

0639 

0-068 

0-068 

0-130 

-0637 

-0-093 

-0-053 

-0  014 

/49 

0644 

0-145 

0639 

-0-073 

-0-061 

-0  095 

-0637 

0-129 

0061 

0-013 

/ol 

-0-236 

-0-222 

-0-218 

0-082 

0-057 

0-076 

0-214 

-0-213 

-0-073 

-0-013 

/oS 

0-173 

0-640 

0-137 

-0-099 

-0-056 

-0  065 

-0-129 

0637 

0-093 

0-012 

/55 

-0-173 

0640 

-0-105 

0-133 

0-056 

0-057 

0-094 

0-637 

-0-128 

-0012  ■ 

/5- 

0-236 

-0-222 

0-090 

-0-215 

-0-057 

-0-053 

-0-075 

-0-213 

0-213 

0-011 

/5  9 

-0644 

0-145 

-0  084 

0638 

0-061 

0-050 

0-064 

0-129 

-0637 

-0-010 

/«! 

-0644 

-0-118 

0-084 

0638 

-0-068 

0-048' 

-0-055 

-0  093 

-0637 

0  010 

/63            ' 

0-236 

O-IU 

-OOilO 

-0-215 

0-079 

0048 

0-050 

0-074 

0-213 

-0010 

/65               ■ 

-0-173 

-0-118 

0-105 

0-133 

-0-097 

-0-048 

-0-047 

-0-064 

-0-128 

0-009 

since  /e,  a<3  is  zero,  and  the  pressure  wave  in  this  case,  as  in  the 
other  cases  when  Q  is  fractional,  cannot  contain  pronounced 
spacing  or  tooth  ripples. 

It  is  thus  seen  that  it  is  advisable  to  make  the  number  of 
identical  circuits  a  minimum  by  making  the  value  of  Q  frac- 
tional, in  order  that  a  smooth  wave  of  phase  pressure  may  be 
obtained. 

II.  Double-layer  Windings. — In  a  double-layer  winding  with 
more  than  two  coil-sides  per  slot,  it  will  be  readily  appreciated 
that  the  phase  of  the  pressure  induced  in  a  coil-side  depends  on 
the  position  of  the  slot  in  which  the  coil-side  lies  rather  than  on 
its  position  in  the  slot.  Li  other  words,  when  calculating  the 
■distribution  factor,  we  need  only  consider  the  slot  positions  ; 
which  is  equivalent  to  considering  a  winding  in  which  the 
number  of  slots,  iS',  is  equal  to  the  number  of  coils  C.  That  is, 
we  can  replace  the  wmding  by  an  imaginary  one  in  which  there 
are  only  two  coil-.sides  per  slot. 

It  can  be  shown  *  that  in  any  closed  winding  Srp=a  .  2.T, 
)/.'  being  the  angular  dispkcement  in  the  field  between  succes- 
sive coils  in  the  winding  ;  whilst  in  a  symmetrical  wLnd'uig, 
S/a=S'=an  integer =271111),  a  being  the  number  of  identical 
parts  in  the  winding.  Further,  to  get  a  .sjnuractrical  iV-phase 
.system  of  pressures  from  the  windings,  S/aN  must  be  an  integer, 
as  will  be  obvious. 

Consequently  for  a  .synimetrical  iV-phase  closed  lap  or  wave 
winding,  the  distribution  factor  for  the  nth  liarmonic  becomes, 

S       ip  .71 


/.«,«  = 


aN 


N 


,.sin  nl 
axV  2 


,S 


(20) 


Tliis  equation  can  now  be  applied  to  the  actual  cases  of 
tliree,  four  or  si.x-phase  windings,  with  diametral  or  polygon 
tappings. 

(«)  L(ij)  Wiiidiiii/.'i.  In  tliis  case  a=p,  if  /'  is  the  number  of 
jiole-paii-s  in  tin-  niaciiine,  and,"  therefove,  SuiN  must  be 
integers.  Full-jiitch  coils  are  usually  used,  and,  therefore, 
/c.n=l.  Also, /(,.  ,1=1,  since  there  is  oiil}'  one  group  of  (nils 
per  cireuit. 

*  Smith  and  Boulding,  ibid.,  p,  232. 


(i)  Diametral  Loading. — This  is  the  usual  method  of  loading 
a  rotary  converter  on  the  alternating-current  side.  For  a 
two  or  three-phase  load,  Sja=Slp  must  be  divisible  by  four  or 
six  respectively.  A  pair  of  diametral  tappmgs  places  two 
winding  phases  in  parallel,  so  that  ^"^2  ;  hence,  from  equation 
(20), 


/" 


-(-1) 


dC-:) 


of 


S  .  np 
-  .  sm  --: 
2p  S 

This  fimction  is  tabulated  in  Table  II.  for  various  valui 
Q,  along  with  the  corresponding  numbers  of  slip-rings. 

(ii.)  Three-phase  Polygon  Loading. — In  this  case  we  have 
iV=3,  and  hence,  from  equation  (20), 

,-7  .      n 


,/■., 
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.S  -  np 
--  sm  --  .n 
.ip        h 


~2Q  .    n-t- 


This  is  tabulated  in  Table  III.,  for  $=3g'o=an  integer,  and 
shows  the  interesting  result  that  the  third  harmonic  in  a  three- 
phase  polygon-loaded  winding  is  zero. 

The  high  values  ot  fnQ+i,  wlien(2=an  integer  occur  in  Tables 
II.  and  III.,  as  in  Table  I.,  thus  showing  that  .spacing  and 
tooth  ripples  may  bo  pronounced  in  all  these  windings.  If  the 
coil-span  be  shortened  by  one  slot-pitch,  as  proposed  by  Prof. 
Miles  Walker  for  rotary  converter  armatures,  the  figures  given 
in  tlu'se  two  tables  must  be  multiplied  by 

/,,  ,.=cos  n^=cos  2^. 

siiice  in  this  case  e=y. 

These  pronoimced  ripples  may  give  rise  to  troubh's  in  com- 
niutating  machines  like  rotary  converters.  They  can  be 
nullified  by  making  2^  odd,  when  there  are  three  slip-rings,  for 
then  the  coil-span  factor  is  zero,  as  just  shown.  When  there 
are  four  or  si.\  slip-rings  it  is  not  permissible  to  suppress  the 
ripph's  liy  making  ;i,  fractional  number  of  .slots  per  pole,  since 
this  makes  the  jihases  of  tlie  lap  winding  nnsymmetrical. 
Their  magnitude,  however,  can  be  reduced  by  increasing  the 

c2 
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Table  JU.— Distribution  Factors,  Jm,n,  for  Lap-ivinding  with  Three-phase  Polygon  Tappings.     (Q=3g,.) 


qo=Qri- 

1          2 

3 

4 

5 

6 

7 

8 

9 

10 

Winding 
uniformly 
distributed. 

0=slotS;poIe. 

;           6 

9 

12 

15 

18 

21 

24 

27 

30 

/, 

0835 

0830 

0829 

0828 

0828 

0828 

0827 

0826 

0826 

0826 

h 

0 

0 

0 

0 

0... 

0 

0 

0 

0 

0 

h 

-0-224 

-0-188 

-0177 

-0-173 

-0171 

-0-169 

-0-168 

-0-168 

-0-167 

-0-165 

S-. 

0-224 

0-1.53 

0-137 

0-129 

0-126 

0-124 

0-122 

0121 

0121 

0117 

/s 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

/ii 

0  835 

-0-153 

-0109 

-0095 

-0-088 

-0-084 

-0082 

-0-080 

-0-079 

-0-075 

/.3 

-0  835 

0188 

0109 

0088 

0-079 

0-075 

0072 

0-070 

0068 

0-063 

/u 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

/,T 

0-224 

-0  830 

-0  137 

-0-088 

-0  073 

-0-065 

-0-060 

-0  057 

-00-55 

-0-408 

/„ 

-0-224 

-0  830 

0-177 

0  095 

0073 

0065 

0-057 

0-0.54 

0-052 

0-043 

/.. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

/^3 

0835 

0-188 

-0  829 
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valuf  (»f  (J,  and  tbi'V  can  be  entirely  .suppressed  by  skewing 
tbe  .slot.s  or  polc-slioes,  althouu;!!  tiiis  construction  may  be 
difficult  in  large  machine.s.  Anotlier  po.ssible  way  of  suppres- 
sing tbe  tooth-  eSects  is  to  displace  the  poles,  so  that  alternate 
polar  gap.s  (i.e.,  gaps  between  poles)  differ  by  a  slot-pitch, 
which  causes  the  E.M.F.s  induced  in  the  two  sides  of  a  coil  to 
differ  by  half  a  .slot-pitch. 

(h)  Wave,  Windings. — In  addition  to  their  usage  when 
tappi-d  for  phases,  wave  winding.s  are  often  employed  opened  * 
ill  ord'-r  to  obtain  the  nan'ow  pha.se-spread  and  a  fractional 
valiii-  for  Q.  If  f/^Q/N  is  an  integer  it  is  easy  to  see  that  we 
shall  obtain  the  .same  expression  for  the  distribution  factor  in 
this  case  as  we  got  for  a  single-layer  winding.  If,  however,  (j 
is  not  an -integer,  the  winding  factors  for  tlu-  harmonics  will 
approach  in  value  tliose  of  n  iiiiifoi-iniy  distiiiniled  winding, 
as  we  shall  presently  show. 

(1.)  Dlaiiielrtil  Lwuliny.  ('omnwn-wave  Winding  (a=l).— 
In  the  following  we  shall  confine  our  attention  to  the  case  of 
tlin  coniiiion-wave  winding,  in  which  <S'  is  always  (!ven  with 
four  or  six-phase  polN'goii  loading,  i.e.,  two  or  three-phase 
fliametral  loading.  Substitutiiig  A'==2  and  a=\  'u\  e({uatioii 
(2<J), /m.n  for  the  diametral  pressure  becomes: — 


Now,  if/,,, 
winding, 


,  be  the  value  of /«i,.i  in  a  uniformly  distributed 


U.n.  u- 


-2(-l) 


Hence,  we  can  write 

/„„„=/».  ,,.-2(-i)^=  ^i6;s=+360^*+I^:Tm«+ J 

Smce  the  series  and  fm,  n,  n  change  sign  together  for  various 
values  of  n,fm,n  is  in  general  always  >fm,n,  u,  and  is  nearly  equal 
to  it  when  the  sum  of  the  series  is  small,  as  is  the  case  when  »^' 
and  n  arc  not  of  the  same  order  of  magnitude.  Hence,  for 
practical  values, /,„,  „  is  not  very  ditl'erent  from  tlu-  vahu's  for  a 
uniformly  distributed  winding. 

{ii.)  Three-'phanc  Poh/goii  Loading,  Conimun-irarc  Winding 
(«=1). — In  this  case  wo  have  N^'3  and  «  =  1,  *73  being  an 
integer.     Hence  equation  (20)  becomes 


;{ 


"•'D 


.u. 


'S  I 

Hill  /(  -.T 


.S  .       I 


,S 


Now,  since  iS  is  always  even,  nnd  n  is  odd,  n  will  never  be 
>  ipial  til,  or  a  multiple  of,  l/A' ;  and  honce,  sin  .vti/S  is  never 
■M-ut.  if  we  i-xjiaiid  tliis  liinclion  in  u  series  it  is  easy  to  show 
that,  when  iS  is  u  liirg<-  iiiiinlier  (as  is  usual),  and  n  is  not  of  the 
Minw  order  ot  iiiagiiitude  hm  .S',/,„,niH  small,  and  nearly  e(piiil  to 
the  values  obtuiiiiiig  for  a  uiiiformiy  distributed  winding. 
TbilH,  expiindinK/m.ni  we  have 

-2(-l)^<-*-i)r.S      ««  ,  7»i V     JlnV  ~| 

•Hmith»ml  UniiWlng,  itirf.  I'nrt  Il.,p.  2»7. 


This  is  zero  when  /'  is  a  multiple  of ;.{  and  not  a  iuull-i)ih'  of  /S. 
When  w  is  a  multijile  of  S,/,,,,  ii=±l,  KUice»S'  is  a  multiple  of  3. 
'J'hus,  circulating  currenta  of  order  S  can  fliiw  in  a  wave  wind- 
ing arranged  for  three-phase  ])olygon  loading,  ])rovided  S  be 
•idtl-  li'or  the  remaining  iiarmonics  we  can  expand  the  exjives- 
sion  in  a  series,  as  befoi-e. 


./"... 


3sin»(;'r,S^     »t£r     TttV     _31n^  -| 


nrw.T      InV       Sln\T' 


} 


.'J 


-/m,,.,u-|  3sin 


15,120*'" 


.'■•"''in  i9!(i.v,'«"'" J" 
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Hence,  except,  when  n  is  a  multiple  of  3,/,„.n  is  >/)ii,  n,  «,  and 
"will  be  nearly  equal  to  it  under  the  same  conditions  as  in  (/.),  so 
that  in  practical  cases  /,«,  „  is  nearly  equal  to  the  values  for  a 
xmiformly  distributed  winding. 

In  the  case  of  a  uniformly  distributed  double-layer  winding 
the  phase-spread  can  be  cr=7r//V  or  2  njN  or  jr,  according  to  the 
mode  of  tapping  the  phases  o£E  the  winding,  so  that  in  this 
case  fm,  71  becomes 

cr 

sm  '«- 
chord  2 


1171        .     nn        .    1171 

sm  -—      sm  -TTi      sm  -  ,- 

2  2A  A^ 

1171        ^^      nTt        '^^      UTl 

2A'  A"  T 

These  are  tabulated  for  2V=3  in  the  last  columns  of  Tables  I., 
II.  and  III.  respectively  for  the  purpose  of  comparison  with  the 
other  figures  in  those  tables. 

CONX'LUSIOX. 

In  the  first  part  of  this  Paper  we  have  discussed  the  general 
properties  of  harmonics  in  a  poh^jha-se  system  of  pressures, 
whilst  in  the  second  pai-t  we  have  determined  the  effect  thereon 
of  the  armature  winding  from  which  the  polyphase  system  is 
derived.  The  purity,  or  otherwise,  of  the  shape  of  the  pressure 
wave  of  an  alternator  depends  on  (?'.)  the  harmonics  present  in 
the  flux-density  distribution  of  the  machine,  and  {ii.)  on  the 
■■  windmg  factor,"  a  function  of  the  arrangement  of  the  winding 
on  the  armature  periphery.  The  shape  of  the  flux-density 
curve  and  the  character  of  the  polyphase  system  required  from 
the  winding  being  known,  the  tables  in  Part  II.  give  at  once  the 
relative  magnitudes  of  the  pressure  harmonics  present  in  the 
E.M.F.  wave  of  the  phases,  the  actual  behaviour  of  tlrese 
harmonics  in  the  system  then  following  from  the  theory  dis- 
cussed in  Part  I.,  whether  the  phases  of  the  wLnding  be  inde- 
pendent or  interlinked. 

Concluding,  the  author  wishes  to  thank  Dr.  S.  P.  Smith  for 
his  great  interest  in  the  work,  and  to  acknowledge  that  it  was 
at  his  instigation  that  the  material  forming  the  Paper  was 
•  gathered  together  and  published.  This  opportimity  might 
also  be  taken  to  mention  the  kind  appreciation  of  this  work 
shomi  by  Prof.  Miles  Walker  and  I\Ir.  C.  C.  Hawkins  whilst  it 
was  in  preparation  for  the  press. 

The  work  was  carried  out  at  the  City  and  Guilds  (Engi- 
neering) College  in  the  electrical  department,  under  the  direc- 
tion of  Prof.  T.  Mather,  F.R.S. 


VOLTAGE  REGULATION  OF  ROTARY   CONVERTERS. 


The  Electric  Drive  in  Steelworks. — According  to  the 
••  Electric  .lournul,"  practically  all  steelworks  in  the  United 
.States  have  been  fully  employed  for  many  months.  An  indi- 
cation of  the  enormous  tunnagf  produced  is  given  by  the  record 
of  approximately  65,00O,0OU  tons  of  ore  shipped  on  the  Great 
Lakes,  which  is  .50  per  cent,  greater  than  the  record  for  1915. 
The  steam  drive  in  steel  works  is  becoming  the  exception 
rather  than  the  rule  ;  over  three-fourths  of  the  works  which 
contracted  for  eqijipment  during  1916  were  for  electric  drive. 
On  main  roll  drive  there  was  an  increase  last  year  of  approxi- 
mately 2U(),00()  H.p.  in  the  United  States,  and  this  involves 
corresponding  increases  for  auxiliary  motor  drives  of  various 
kinds.  One  of  the  large  iastallations  was  that  at  the  Gary 
works  of  the  Illinois  Steel  Co.  of  a  7,000  ir.P.  25  cycle  motor 
for  driving  a  HiO  in.  ])late  mill.  Electric  motors  arc  also  rapidly 
coniinj;  into  use  for  reversing  mills,  a  number  of  equipments 
having  been  ordered  for  maximum  ratings  of  15,000  U.P.  to 
l«,000ii.i'.  Practically  all  new  mills  are  being  designed  for 
electrical  operation  and  old  mills  are  Ixing  changed  over  as 
opportunity  ofTers.  The  u.se  of  central  station  power  is  becom- 
ing nmch  more  coinnuin  in  steel  works  tluui  heretofore. 


The  following  is  an  account  of  the  discussion  which  took 
jilace  before  the  Scottish  Section  of  the  Institution  of  Electrical 
Engineers  on  the  above  subject.  An  abstract  of  the  Paper 
appeared  in  The  Electrician  of  March  9  and  16. 

Mr.  W.  J.  Belsey  (Glasgow)  said  he  would  have  liked  the  author  to  go 
more  into  detail  with  regard  to  other  methods  of  obtaining  regulation. 
He  suggested  that  there  were  .sueh  things  as  split  poles. 

Mr.  BrsTiNG  (Edinburgh)  remarked  that  the  paper  reminded  them  in 
a  very  frank  way  of  the  many  things  which  had  to  be  guarded  against 
in  the  design  of  rotary  converters.  The  designers  would  probably  want 
further  information  on  certain  points. 

Mr.  RoER  (Edinburgh)  thought  that  in  designing  these  "machines  they 
should  keep  within  as  >mall  limits  as  was  compatible  with  the  require- 
ments of  the  service.  They  had  frequently  found  that  machines  of  a 
large  range  could  never  run  to  their  highest  limits,  with  the  result  that 
the  customer  had  to  pay  for  a  larger  machine,  one  that  was  more  expen- 
sive and  not  so  efficient  as  if  the  range  had  been  confined  to  smaller 
possible  limits.  He  asked  if  the  author  had  any  difficulty  in  getting  his 
transformers  with  big  reactance,  as  some  manufacturers  of  transformers 
supplied  machines  with  as  much  as  25  per  cent,  reactance.  Li  the  motor 
converter,  due  to  the  higher  reactance  which  that  machine  had,  at  low 
loads,  the  wattless. cmrent  taken  at  these  low  loads  was  considAa!)ly 
smaller  than  was  the  case  with  the  corresponding  type  of  rotaiy  con- 
verter. 

Mr.  Page  (Glasgow)  said  he  was  associated  with  an  undertaldnt;  in 
■R'hich  there  were  97  rotaries  carrying  53,000  kw..  but  only  half  a  dozen 
of  these  were  motor  converters.  They  had,  however,  S-t  motor  generators 
carrying  24,000  kw.  and  one  motor  converter  of  1,000  kw.  Their  speci- 
fications for  the  last  two  years  had  hardly  varied  at  all.  After  hearing 
•  Mr.  Juhlin's  paper  they  would  reconsider  the  position  carefully.  They 
got  enough  regulation  from  their  reactance-controUed  machines  although 
they  only  asked  for  4  per  cent,  either  way.  With  a  fair  number  of  sub- 
stations dotted  over  the  area  he  believed  2^  per  cent,  would  meet  the 
average  case.  With  regard  to  the  matter  of  inter-poles,  they  were  at 
present  exprimenting  with  a  double  set  of  brushes.  The  one  set  led 
through  the  sjTichroniser  to  the  lines  and  the  other  set  led  through  the 
inter-polo  line,  the  junction  being  effected  on  the  line  side  of  the  inter- 
pole  windings.  They  had  persevered  with  high  output  machines  whidi 
gave  them  very  satisfactory  results.  He  asked  if  Mr.  Juhlin  could 
explain  the  excessively  high  open  circuit  low-tension  voltage  sometimes 
got  with  a  transformer  specially  built  for  rotary  converter  work.  This 
amounted  to  600  volts  instead  of  the  370  to  400  volts  which  one  would 
expect. 

Mr.  Seddon  (Edinburgh)  said  most  engineers  were  agreed  that  the 
synchronous  motor  was  the  ideal  machine.  The  simple  rotary  converter 
had  poor  regulation,  but  its  efficiency  was  high.  The  motor  converter 
seemed  to  meet  the  case.  The  strong  point  of  the  rotary  converter  was 
its  high  efficiency  and  on  this  account  it  would  continue  to  hold  , 
its  own. 

Mr.  Whysall  (Greenock)  had  carried  out  a  recent  extension  on  the 
lines  suggested  in  the  Paper.  He  thought  the  reactance  type  of  rotary 
was  the  most  suitable  provided  the  conditions  were  such  that  the  voltage 
regualtion  came  within  the  range  of  15  per  cent.  The  inherent  good 
voltage  characteristics  of  converters  are^at  times  rather  embarrassing, 
especially  when  feeding  into  a  heav}"  frame  or  endeavouring  to  parallel 
w"ith  a  direct-current  network  at  nearly  full  voltage  after  a  shut  down. 
In  this  connection  it  had  occurred  to  him  that  with  lower  voltage  and 
frequency  occurring  simultaneously,  trouble  might  be  caused  due  to  re- 
sonance being  set  up  in  the  circuit.  He  asked  for  some  information  on 
this  point. 

Mr.  HixiNGS  (Glasgow)  said  that  one  disadvantage  of  the  reactance - 
controlled  rotaries  not  mentioned  by  the  author  was  the  question  as  to 
whciv  the  shunt  field  rheostat  should  be  fixed.  If  it  was  fixed  adjacent 
to  the  alternating-current  control  panel  of  the  machine  for  ease  of  syn- 
chronising it  was  in  the  Vrong  place  for  direct -current  regulation,  as 
usually  the  alternating-current  and  direct-current  control  were  some 
distance  apart.  When  two  rheostats  were  fitted,"  one  for  the  alter- 
nating-current and  one  for  the  direct-current  panel,  the  length  of 
the  field  connections  of  the  two  rheostats  was  a  possible  source  of 
trouble. 

Mr.  W.  B.  HiRD  (Glasgow),  in  the  course  of  a  communication,  said  he 
regretted  that  the  author  had  not  made  mention  of  other  methods  of 
control  than  those  nientioned  in  the  I'aper.  Where  different  rang<'s  of 
voltage  were  required  the  use  of  two  tappings  had  great  and  immediate 
advantages.  In  certain  cases  the  direct -current  booster  gave  an  ideal 
method  of  regulation.  Another  method  was  the  use  of  a  reactance  in 
the  line  so  arranged  that  the  amount  of  reactance  could  be  varied  at  will. 
This  would  probably  be  the  ideal  method  in  eases  where  too  large  a  range 
of  the  regulation  was  not  required. 

Mr.  JuHLix  in  reply  emphasised  the  need  for  closer  co-operation 
between  manufacturer  ami  purchaser.  Such  cooperation  would  tend 
to  both  cheapen  and  improve  machines.  He  had  limited  the  scopi' 
of  the  Paper  to  two  machines,  partly  to  keep  the  Paper  within  the 
prescribed  limits  as  regards  length,  and  partly  Ix^cause  machines 
other  than  the  two  types  mentioned  were  not  much  used  in  this 
country.  Ho  did  not  agree  that  the  motor  converter  had  all  I  he 
qualities  of  the  motor  generator. 
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THE  HERESY  OF  THE  SMALL  STATION. 

Last  week  an  interesting  Paper  was  read  by  Mi'.  E.  M. 
Lacey  before  the  Institution  of  Civil  Engineers  on  "  The 
New  Electric  Power  House  at  Birchills,  Walsall."  This 
power  station  was  described  briefly  in  The  Electrician  a 
few  months  ago,  and  our  readers  may  remember  that 
when  it  is  fully  equipped  it  is  to  include  three  generating 
.sets,  each  of  4,()U()  kw.  It  is  a  small  well-arranged  station, 
built  on  modern  lines.  But  the  point  that  is  most  remark- 
able about  this  .station  is  its  low  capital  cost ;  this  works 
out  at  £6"6  per  kilowatt  installed.  Engineers  will  admit 
that  this  is  a  remarkable  figure,  more  particularly  for  a 
comparatively  small  station.  In  the  case  of  large  stations 
low  figures  of  capital  cost  are  to  be  expected,  but  even  in 
such  cases  the  cost  so  far  obtained  has  been  considerably 
higher  than  the  figure  just  mentioned.  For  example,  Mv. 
Pearce  estimated  the  cost  of  the  large  new  power  station 
for  Manchester  at  £11  per  kilowatt.  Dr.  Klingenberg 
gives  the  figure  of  £7  to  £7-5  per  kilowatt  for  very  large 
power  stations,  and  the  estimated  cost  has,  we  believe,  been 
brought  down  to  somewhere  in  the  neighbourhood  of  £7-5 
per  kilowatt  in  this  country.  Thus  a  figure  of  £6()  per 
kilowatt  for  a  much  smaller  station  is  an  achievement  that 
arouses  some  doubt,  and  sets  one  wondering  where  exactly 
the  .saving  has  been  made.  One  item  which  undoubtetiiy 
leads  to  such  a  saving  is  the  u-se  of  the  combined  boiler  unit, 
consisting  of  a  Babcock  &  Wilcox  boiler  with  superheater, 
and  its  own  economiser  mounted  on  top,  each  such  unit 
having  its  own  small  chimney  shaft  with  induced  draught. 
Tlii.s  arrangement  not  only  leads  to  a  saving  in  this  part  of 
the  erjui|)ment,  but  it  also  means  a  considerable  narrowing 
dow;i  of  the  width  of  the  boiler  house,  with  corresponding 
iesH  cost.  There  is  also  a  shortening  of  .steam  pipes. 
Further,  there  is  no  duplicate  coal  conveyer,  which  seems  a 
doubtful  economy  where  the  bunker  capacity  is  small,  and 
one  not  leading  to  any  great  saving.  The  only  other  item 
making  for  cheapness  in  the  present  instance  is  the  Keyrolle 
.switchgear,  wliich  avoids  the  nece.ssity  of  .special  buildings 
and  the  extensive  work  that  becomes  a  nece.ssitv  in  the  case 
of  cellular  cr>nHtni(tion.  Lastly,  there  seems  to  have  been 
no  large  exjH-nditiire  on  the  site.  Whether  the.sc!  items 
account  for  the  wholc!  of  the  cheapness  we  are  not  clear, 
but  in  any  case  Mr.  IjACEV  is  to  be  Cfjngratuhited  upon  the 
reault  he  lias  obtained. 

l>;aving  on  one  side  these  engineering  deti(ils.  we  notice 

that  Mr.  Lackv  adheres  to  what  we  would  describe  as  the 

!;nr''  vof  tlic  small  station.     Jn  other  words,  he  has  obtained 

'  M'nults  with  tin-  fiirchills  station  that  he  jiroceeds 

'  the  value  of  the  really  large  generating  station. 

Ill    \i>-\\-.  UK-  »i-X  out  in  I  he  following  (juotation  :— 

Kii"  <pt  III!'  .,l.i'<;l«  >i|  till-    I'liiH  r  rH  ti,  nbow  Hint  n  powiT  dtntion  nf 

'■'"""   '  "•     '  '    "■"""   I  "     .       1     •      .  .      I <l'«i|/rii(l  im  (ri  prodiicr 

■  .iliirlion  ilii"'  (dfiiriliiT 

1'  i(iii'ii(ly  l»M>n  iiMMiniiil, 

!i-'  mil  will  (li-nri'iiHC  Ici 

'  '  ir  imi'M  fnini,  Hiiy. 

itnti'  till'  (rail'. 

1'  I  liici'iMiri'  n  Imi/'r 

•'(  ir'iiliintiiin  would  iinl  1h<  Hllfllaii'iil 
•li'   loiij/rr  tr»ni<ini«i>l(iii  i4Vi<l<.'ni. 


At  a  time  when  most  of  us  are  striving  for  the  centralisation 
of  electricity  supply  it  is  disappointing  to  read  a  statement 
of  this  kind.  Mr.  Lacey  has  undoubtedly  obtained  ex- 
cellent results,  both  in  capital  costs  and  in  running  charges, 
but  in  doing  so  he  has  the  advantage  of  experience  gained 
with  larger  plants,  directly  or  indirectly.  The  turbo- 
generator has  become  progressively  more  economical  and 
cheaper  as  the  experience  with  this  size  of  plant  .and  larger 
plants  has  increased.  Nevertheless,  the  labour  required 
for  large  sets,  such  as  25.000  kw.,  is  necessarily  less  for  a 
given  output  of  electrical  energy  than  with  smaller  sets,, 
and  the  capital  cost  shnilarly  is  lower  per  kilowatt.  In 
fact,  all  the  charges  must  come  down  to  some  extent.  It 
may  be  said  that  whatever  result  is  achieved  by  the  small 
station,  the  large  station  must  in  the  very  nature  of  things 
be  capable  of  doing  something  better.  But  what  is  far  more 
important  than  the  charges  on  account  of  labour,  capital 
and  efficiency  is  the  fact  that  the  load  factor  of  a  large 
station  supplying  a  considerable  area  can  be  very  much 
higher  than  that  of  a  small  station,  owing  to  the  much 
greater  diversity  factor.  A  load  factor  of  30  per  cent., 
which  is  high  for  a  small  station,  may  easilv  be  converted 
into  60  per  cent,  in  a  large  station.  We  recently  called 
attention  to  some  of  the  load  factors  obtained  in  the  United 
States.  For  example,  the  Pacific  Gas  &  Electric  ( 'o.  has  a 
load  factor  of  60-6  per  cent.,  the  Commonwealth  Edison  Co. 
of  Chicago  has  a  load  factor  of  43-6  per  cent.,  and  there  are 
several  companies,  presumably  having  electrochemical 
works  among  their  consmuers,  having  load  factors  con- 
siderably over  (50  per  cent.  This  at  once  makes  an  enor- 
mous difference  in  the  cost  of  giving  a  supply,  not  merely  on 
account  of  increased  efficiency  and  reduced  labour,  but  also 
owing  to  the  fact  that  the  capital  expended  is  used  to  far 
greater  advantage.  If  the  load  factor  is  raised  from  30  to 
()0  per  cent.,  it  is  evident  that  the  efficiency  of  use  of  capital 
has  been  doubled.  This  in  itself  is  of  the  greatest  possible 
importance  to  the  electric  supply  industiy. 

Further,  in  due  coui'se,  the  small  station  must  strive  to 
become  a  large  station,  but  in  doing  so  it  may  very  well  be 
foimd  that  the  locality  which  was  suitable  for  a  small  station 
is  by  no  means  suitable  for  one  that  is  very  much  larger.  A 
canal,  for  instance,  may  be  excellent  for  the  supplying  ot 
condensing  water  to  a  small  station,  but  for  a  really  largt^ 
station  such  a  supply  would  be  totally  inadequate.  More- 
over, in  jiassing  from  the  stage  of  being  a  small  station  to 
being  a  large  one,  all  the  difficulties  involved  iu  the  dis- 
carding of  plant  that  has  become  too  small  must  he  faced. 
Ki'serves  for  dejueciation  will  be  foinid  to  be  much  smaller 
than  they  should  be,  and  the  cost  of  generation  throughout 
the  history  of  the  concern  becomes  higher  than  was  antici 
})aled.  It  is  u.seless  to  take  a  life  of  25  years  for  plant  at 
the  present  day  in  any  rapidly  developing  district. 

The  advantages  to  lie  gained  in  economising  our  coal, 
which  is  one  of  our  ludional  assets,  has  been  emphasised 
many  times  by  those  associated  with  the  development  of 
large  schenu-s.  We  gave  (|uite  recently  the  figures  estimated 
by  Mr.  Insum.  on  the  .saving  to  be  elTected  by  centralisation 
in  the  United  States.  In  another  column  we  give  brietly 
the  views  cNpres-sed  by  Ur.  Ki.i.n'cioniuoug.  Kurthei.  if 
anything  is  to  be  done  in  the  ciirbonisatioii  of  ciial  before 
if  is  used  for  ))ower  juiiposes,  thi.s  will  only  become  prac- 
ticable with  large  power  ])laiits.  In  conclusion,  it  may  be 
said  that  the  case  of  the  laige  g(Mierating  station  has 
been  amjily  proved,  and  we  trust  that  the  engineers  of  this 
country  will  not  be  so  ill-advised  as  Id  advocate  the  claims 
of  till'  smiill  generating  station,  and  thus  (ii  put  back  tlie 
hands  of  the  clock  in  ri'giird  to  eleetricity  supply  in  this 
count  rv. 
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Large  Electric  Power  Stations:  Their  Design  and  Construction. 

By  Dr.  G.  Klincenberii.    (Londcii  :  Crosby  Lockwood  &  t>on,)    I'p. 
xTi.+260.     25s.net. 

The  name  of  Dr.  Klingenberg  is  so  well  known  in  connection 
with  electric  power  station,?  that  anything  written  by  him  will 
be  read  with  interest  in  this  country.  It  will  be  remembered 
that  shortly  before  the  war  Dr.  Klingenberg  read  a  Paper 
before  the  Institution  of  Electrical  Engineers  dealing  broadly 
with  the  question  of  electric  power  supply  in  London,  and  in 
all  probability  the  present  work,  which  is  a  translation  from 
the  German,  was  in  hand  at  that  time.  Owing  to  the  wa-  it 
has  been  impossible  to  submit  proofs  to  the  author,  but  they 
have  been  carefully  revised  by  an  English  engineer,  and  in 
view  of  the  importance  of  the  subject  it  has  been  decided  not 
to  delay  publication  further. 

It  may  be  said  that  the  book  consists  partly  of  a  considera 
tion  of  the  subject  and  partly  of  descriptions  of  stations  of 
which  the  author  was  responsible  for  the  design.  The  stations 
that  are  described  are  the  Markische,  and  the  Brakpan, 
Simmer  Pan,  Rosherville,  Robinson  and  Vereenigen  stations  in 
South  Africa.  The.se  descriptions  occupy  over  one-half  of  the 
volume.  Tlie  remainder,  which  is  the  part  that  wUl  be  read 
with  most  interest,  is  often  somewhat  sketchy  in  character, 
consisting  largely  of  general  ob.servations.  Neverthele.ss  such 
observations  show  the  trend  of  power  station  design,  and  in 
what  follows  we  shall  indicate  briefly  the  author's  views. 

In  the  introduction  the^  author  touches  upon  the  essential 
difference  between  municipal  and  private  enterprise,  and 
points  out  the  limitations  imposed  upon  the  former  by  muni- 
cipal boundaries.  These  must  disappear  if  the  highest  develop- 
ment is  to  be  obtained,  and  State  support  will  be  necessary  for 
this  jjurposp.  The  author  takes  the  view  that  the  main 
object  of  a  municipality  as  regards  electricity  supply  {i.e.,  an 
available  source  at  a  cheap  rate)  can  be  safeguarded  equally 
well  by  joint  ownership,  or  by  entire  transfer  of  legal  rights. 
Emphasis  is  laid  upon  the  importance  of  large  power  stations, 
and  it  is  calculated  that  in  Germany  a  saving  of  uiore  than 
£2,500,000  per  annum  could  be  effected  if  electrical  energy 
Were  generated  in  the  most  efficient  manner.  This  is  a  large 
figure,  but  tlie  author  rightly  remarks  that  it  is  small  in  com- 
parison with  what  it  will  be  when  an  appreciable  indu.strial 
.supply  sets  in.  An  indication  is  given  of  the  direction  in 
which  legislation  should  move  in  order  to  develop  electricity 
.supjily  along  right  lines.  In  his  brief  outline  it  is  interesting 
to  note  the  author's  .specific  statement  that  operations  of 
undertakings  by  the  State  is  not  desirable.  The  State  does  not 
po.ssess  the  necessary  organisation,  and  should,  therefore 
avail  itself  of  experience  gained  elsewhere.  It  is,  however, 
suggested  that  the  State  should  participate.  With  this  excep- 
tion, the  scheme  is  not  unlike  what  we  are  considering  in 
various  parts  of  the  country  at  the  present  time  for  rendering 
our  methods  of  electricity  supply  moi'c  efficient,  though  our 
tendency  is  to  dcvelo])  some  of  our  existing  largci  stations 
rather  than  erect  new  ones.  At  the  end  of  this  introduction  a 
number  of  items  are  briefly  set  fortji  showing  the  lines  along 
which  engineering  development  should  take  place. 

('Iia|)ter  J.  is  concerned  with  the  ])rin(iples  underlying  the 
Construction  of  large  electric  power  .staticms.  After  some 
definitions,  grajjhical  methods  are  given  for  the  determination 
of  ]K)Vvor  costs,  and  it  is  shown  that,  for  the  mo.st  econojnical 
results,  the  three  factors — capital  expenditure,  constant 
working  losses,  and  operating  co.st.s--mu.st  be  reduced  to  a 
minimum  (presumably  their  sum).  Tiiis  consideration  may 
lead  to  the  eMi|)h)yment  o[  very  econoiiiicai  plant  for  dealing 
with  the  constant  |>art  of  the  load,  and  uneconomical  plant  for 
dealing  witli  the  |)eak.  A  warning  is  given  against  e(|uipping 
stations  with  small  units  of  plant  to  deal  with  light  loa<ls,  on 
the  a.ssumption  that  economy  may  be  secured  by  so  doing. 
Similarly,  the  author  is  averse  to  generators  capable  of  giving 
electrical  encrj^v  in  two  forms,  such  ms  thri'c  phsise  iind  idii- 


tinuous  current.  It  is  preferable  to  transform  in  such  cases. 
With  regard  to  auxUiary  machinery,  the  view  is  taken  that  it 
should  not  be  centralised. 

Attention  is  drawn  to  the  waste  which  .so  frequently  occurs  in 
boiler  houses  o\ving  to  vague  ideas,  and  the  important  ques- 
tion is  discussed  of  reducing  the  length  of  the  boiler  and  in- 
creasing the  size  of  the  economiser,  so  as  to  obtain  the  best 
combined  result.  Such  considerations  lead  up  to  the  design 
of  a  unit  which  is  now  finding  increasing  favour,  this  unit 
including  boiler,  economiser  and  chimnej'  complete.  The 
importance  of  losses  by  radiation  in  steam  pipes  is  emphasised 
by  the  statement  that  2  per  cent,  constant  loss  on  a  20  per 
cent,  load  factor  means  10  per  cent,  loss  of  the  total  coal. 

In  dealing  with  oil  switches  attention  is  called  to  the  well- 
known  difficulties,  but  no  usefid  information  is  given  as  to  how^ 
these  difficulties  are  to  be  overcome.  At  the  end  of  this  chap- 
ter some  reference  is  made  to  architecture,  and  it  is  stated  that 
many  power  station  buildings  resemble  theatres  more  than 
anything  else.  Evidently  the  German  architect  is  allowed  to 
be  more  prodigal  in  this  resjject  than  he  is  in  Great  Britain. 

Chapter  II.  gives  a  comparison  of  the  costs  of  electrical 
transmission  as  compared  with  the  co.stof  coal  transport  to  the 
neighbourhood  where  the  load  is  to  be  sup2)lied,  and  very 
interesting  cm-ves  are  giv^n  showing  that  long  distance  trans- 
mission will,  as  a  rule,  be  more  economical  than  the  tran.sport 
of  coal  when  one  has  to  deal  with  large  outputs  and  more  than 
2,.500  hoiu's  of  full  use.  For  shorter  distances  the  superiority 
of  electrical  transniis.sion  only  becomes  apparent  at  a  very 
high  load  factor.  In  a  particular  case  of  125  miles  trans- 
mission with  2,500  hours  of  full  use  the  conclusion  is  reached 
that  if  the  freight  of  coal  delivered  at  the  station  is  less  than 
6s.  j)er  ton  it  is  cheaper  to  transport  the  coal  than  to -transmit 
the  energy. 

Chapter  III.  deals  with  economy  and  generating  costs.  In 
this  connection  it  is  interesting  to  note  some  of  the  data  the 
author  adopts.  The  cost  of  very  large  stations  with  units  of 
15,000  kw.  to  20.000  kw.  is  taken  as  £7  to  £7.  10s.  per  kilo- 
watt. The  efficiency  of  a  boiler  unit  at  full  load,  including 
energy  for  boiler  auxiliaries,  is  taken  as  78  per  cent,  at  such  a 
station.  The  steam  consumption  per  kilowatt  hour  of  a  large 
generating  set  at  full  load,  including  energy  for  excitation  and 
condensing  plant,  is  taken  as  12-75  lb.,  giving  a  thermal 
efficiency  of  21-5  iJer  cent.  The  total  working  costs,  including 
coal,  supplies,  staff,  repairs,  interest  and  renewals  (the  two  last 
combined  being  put  at  12  per  cent,  on  capital)  works  out  at 
0-1527d.  per  kw.  hr.  at  full  load.  The  consumption  of  thermal 
units  per  kilowatt  hour  is  put  at  20,500  B.Th.U.  :  or,  with  coal 
of  13,500  B.Th.U.,  a  consumption  of  1-518  lb.  ])er  kilowatt- 
hour,  but  it  must  be  noted  that  the  coal  so  taken  is  dry,  not  as 
fired.  The  average  animal  running  cost  })er  effective  kUowatt- 
liour  works  out  at  0-215d.  for  a  iitility  factor  of  0-4,  the  generat- 
ing sets  being  each  of  20,000  kw.  Tables  are  given  showing  the 
thermal  balance,  thermal  consumption  and  running  costs,  and 
are  of  interest  and  value  in  illustrating  the  methods  adopted. 

Cha])ter  V.  discusses  the  calculation  of  costs  and  tariffs,  and 
draws  attention  to  the  necessity  of  taking  load  factor  and  other 
conditions  into  account  if  true  results  are  to  be  obtained. 

The  descriptions  of  power  stations  are  well  illustrated  by 
folding  plates,  drawings  of  certain  details  and  photographic 
re])r()d notions.  This  part  of  the  volume  is  not  merely  descrip- 
tive, but  includes  some  information  on  the  problems  involved 
and  the  results  obtained.  For  example,  in  the- case  of  the 
-Marki.sche  station  (which  is  only  a  small  station)  curves  are 
given  showing  the  variation  of  coal  consumption  with  output, 
from  observations  ;  also  steam  consumption,  daily  costs  and 
economic  characteristics.  There  seems  to  be  a  mistake  in  the 
last-named  diagram,  as  the  thermal  consumption  per  kilowatt- 
hour  at  a  utility  factor  of  0-5  apjiears  to  be  about  10,000 
B.Th.r.  (an  unattained,  if  not  unattainable,  figure),  whereas 
the  steam  consumption  is  about  lG-7  lbs.  and  the  coal  con- 
sum[)tion  is  over  2  lbs. 

Till'  book  is  one  which  l'>nglish  engineers  engaged  in  elec- 
tricity sup]>ly  on  a  large  scale  should  peruse.  It  is  well 
printed  and  well  got  up,  but  a  price  of  25s.  seems  distinctly 
(in  the  high  side. 
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THE  NEW  ELECTRIC  POWER  STATION  AT  BIRCHILLS, 
WALSALL/ 

BY    E.    M.    LACEY. 

The  early  history  of  the  electricity  undertaking  of  the  Walsall 
Corporation  and  the  original  system  of  generation  and  transmission 
arc  briefly  described  ;  also  the  steps  taken  by  the  Corporation  since 
the  year  1913  to  provide  for  an  efficient  supply  of  electricity  in  the 
Walsall  area.  The  conditions  determining  the  size  and  site  of  the 
new  jwwer  station  are  stated,  and  the  question  of  possible  land 
subsidence  owing  to  old  colliery  workings  is  dealt  with. 

Reference  is  made  to  the  controversies  regarding  the  econonjy 
which  arises  in  the  production  and  distribution  of  electricity  by  the 
concentration  of  plant  in  power  stations  of  large  capacity,  and  the 
author  expresses  his  views  as  to  the  ultimate  limit  beyond  which  no 
appreciable  advantages  would  accrue  by  reason  of  such  concen- 
tration. 

It  is  claimed  that  the  Walsall  power  station  is  by  far  the  lowest 
in  cost  per  kilowatt  of  any  yet  erected  in  this  country,  due  to  special 
features  in  the  design  and  tj^K?  of  plant  installed,  these  special 
features  consisting  more  particularly  in  the  arrangement  of  the  coal- 
handling  and  boiler-house  pliJnt.  The  general  arrangement  of  the 
coal-handling  jjlant  is  fully  described,  the  main  object  in  the  design 
being  to  obtain  adequate  coal  storage  and  at  the  same  time  to  save 
the  heavy  expenditure  on  constructional  work  necessary  to  provide 
for  overhead  coal-storage  bunkers  of  large  capacity.  The  boiler 
house  is  designed  for  six  self-contained  units,  each  unit  consisting 
of  a  water-tube  boiler  with  integral  superheater,  a  superimposed 
economiser,  ejector  induced  draught  plant,  a  steel  "  Venturi  "  type 
chimney  and  a  mechanical  chain-grate  stoker.  Each  unit  is  designed 
for  a  high  duty  evaporation  of  30,000  lb.  of  steam  per  hour  from 
water  entering  the  <xonomiser  at  a  temperature  of  100°F.  In  an 
appendix  particulai-s  are  given  of  the  normal  and  high-duty  tests 
■  if  a  boiler  unit  of  the  tj-pe  adopted,  the  results  showing  an  overall 
ifficiency  of  over  88  per  cent.,  based  on  the  net  calorific  value  of  the 
coal. 

It  is  claimed  that  the  Walsall  power  station  is  one  of  the  first 
examples  erected  in  this  countrj-  for  the  accommodation  of  the 
>ficcial  typ<;  of  boiler  unit  described,  and  reference  is  made  to  the 
more  imiKjrtant  features  and  advantages  of  the  design.  A  high 
concentration ,  of  steam-raising  plant  in  modern  power  houses  is 
advocated,  and  the  important  bearing  which  it  has  upon  the  general 
ami  structural  design  of  modern  power  houses  and  its  advantages 
arc  fully  dealt  with,  as  is  also  the  design  of  boiler  necessary  to  obtain 
hiich  high  concentration. 
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OvKim.i.  Tmkiimai.  Kkficikncy. 

iiKtnc  hiiiiiHi  iN  (IcHJKiicd   lo  aecoinmodale  three  -1.(10(1  kw. 

Iri-..i,  ilt.  iiijiiori.,  o(  which  two  hnvd  Ik'cu  crcc1<!d.  '{"he 
'•rii|inuiid  liori/.orilal  inipiilHc  lypc,  and  work 
.T  iif  IKO  lb.  |,(  I  Hquarr-  inch  mid  a  tcni|H'rature 
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r  piim|i".  which,  nllhoUKh  (lie  rule  fi,r  iinirinc 
liKIc  iimil  (III  jiinil.  The  iiltcrnalorH  arc  of  lln- 
nn/l  Kciieraie  three  jihaHc  alH.TiKilinK  eiirrcnt 


'  il.  niul  ntli 


at  a  pressure  of  6,600  volts  between  phases,  with  a  frequency  of 
aO  cycles  per  minute,  the  full-load  output  of  each  alternator  being 
5.000  kv.-amperes. 

The  actual  cost  of  the  works  mider  the  various  contracts  is  set 
forth,  the  figures  showing  that  the  cost  of  a  12,000  kw.  station  of  the 
design  described,  at  1914  prices,  is  approximately  £5.  3s.  per  kilovolt- 
ampere  of  plant  installed,  or  £6.  12s.  pei  kilowatt  (cos  c?=0-8).  It 
is  claimed  that  the  economy  of  the  Walsall  design  represents  not  less 
than  30  to  40  per  cent.,  and  that  not  only  has  this  economy  been 
obtained  without  any  sacrifice  of  efficiency  for  the  sake  of  cheapness, 
but  this  type  of  station  is,  in  fact,  far  more  economical  in  operation 
than  stations  of  more  usual  design. 


0        10       20        30      40       50      60       70      80      90      100 
Losii  Factor. 

Fig.  2  — Cueves  showixg  Effect  or  Lo.w-factoe  upox 
ToTAL  Costs  of  PK0D^CTI0^'. 

Fig.  1  shows  the  thermal  I'fficiency  of  the  station,  and  Fig.  2  .shows 
estimated  running  costs.  The  latter  are  given  in  detail  in  the 
adjoining  table  : — 

Table. — Estimate  sko winfi ' the  A»>itiul  Cost  and  Cost  jwr  Kiloicdtt-liour 
on  a  Station.  Load  Factor  of  30  per  cent. 

Capital  expenditure £79,237 

Life  of  plant  2.5  years. 

Capacity  of  plant      12,000  kw. 

Maximum  load      8.000  kw. 

Load  factor    30  r.er  cent. 

Kilowatt-hours  per  annum 21.624.00U 


Operatinj;  expenses  : —  . 
Fuel,  22,800  tons  at  l2s. 
Oil,  water,  waste,  &o.    .. 
Wages 


( V)st  i);-r  Co.st  per 

;in!i\iiii,  Kw.-hr. 

.  tllt.liSO  0-l.")tid. 

2()0  O(l03a. 

.       I..')ti0  0-018(1. 


Repairs  and  maintenance 2,K.0     0-l>2til. 


Management 

Rent,  rates  and  taxc' 


700     OUOSd. 

1,314     OOloil. 


(1-224(1. 


£l!t,(il4 
Fix('(l  charges  : — 

Interest  and  sinking  fund  on  .">  per  cent. 

tables,  £79.237 xO'0709.->   £5.022      o-lMitd 

Insurance 1"4     O-002il. 


T.ital. 


mmim  and  pr  unit    t;2.->.4Ht      0-290d. 


I'niHT  n-nd  l-f.,p-  the  Innfiliition  of  Civil  HriKiiiccr» 


POSTMASTER-GENERAL'S  REPORT. 

The  annual  report  of  the  l'ostuiaHter-(Jenci-al  for  (he  year  ended 
.March  31,  1910,  hua  been  issued. 

(Iknkr.m.. 

H  iH  Htated  (lS,(HMt  l>o«t  Odice  servants  had  j. lined  (lie  Colour.-;"  by 
No<'.  1.  11)1(1.  Th"  whole  of  (he  iieridnncl  of  llic  Amiy  I'o.st  Ollioe  has 
been  supplied  liy  the  Po-it  Olliec  luul  a  lar^e  cdiiliiluit ion  has  been  made 
in  the  sdilT  (if  tiie  siifTial  (•(inipanics'U.K.),  t.i  llic  Naval  Signal  V'uits.  .^e. 

The  increased  telcpra|ih  rates  produced  nearlv  t-'OO.OOO  for  (he  period 
from  Nov.  I.  191.').  lo  Maroh  3L  lOK'i,  aiiainstaii  cslinKit.-  cf  tl70.(IOO. 
Iiiit  owiiuj  to  the  pn|ici-  I'cstricl  ioHH.  ■\r..  llic  irili'ciliicl  idi  (if  (lie  ii'W 
riilCH  for  I'rcsM  telcuraniK  has  liccn  postponed  iiiilil  .Imiuary  I.  1918. 

V\i  to  (he  end  of  Manih  iiiilividnal  not  ice  „\  Ihc  increased  tele- 
phone rcnial  liad  been  (tivcn  (d  lid  per  cciil.  of  Ihc  cxisliiiy  flat  talc  sub- 
HcrilHTH,  and  in  ordy  2  jicr  cciil.  (if  Ihc  cases  dcall  willi  was  llic -servic" 
«ivcn  lip.  HI!  per  cent,  of  (he  HnliMcrihcrs  wh(i«c  r.-|i|ic.s  liiid  licen  re- 
ceived ii^irccd  lundndniic  al  llic  increased  r.-nlal  an. I  9  |i(r(M'iil.  decided 
Id  trinsfcr  Id  the  niciiKured  scrviiM'.  It  was  calciilalcd  Ihal  llic  increase 
in  the  IniiiK  call  chnrKcs  wmild  pnidiicc  i:2tHl.llllll  In  a  full  vcar  an.l 
£1211.000  In  Ihc  six  remaining  inondis  (if  19i:i  111.  'I'lii'  "(111111  yield 
iinidiinlcd  Id  diil.v  £80,000,  dwin^  l(i  llic  icdnclion  in  IriinU  Italliu  hciliv: 
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uiicjqiecteilly  large.  Tt.  is  difficult  at  present  to  gauge  the  extent  to 
which  the  fall  is  due  to  the  increased  tariff  as  distinct  from  other  causes, 
(•.</.,  the  reaction  of  the  war  on  business,  and  it  may  be  that  trunk  traffic 
will  recover  when  these  causes  cease  to  operate.  The  increase  in  the 
i-kavt;es  for  calls  from  Public  Call  Officss  by  Id.  was  estimated  to  produce 
•.UO.OOO  per  a-mnra.  The  increased  receipts  for  1915-16  were  estimated 
:it  tiiO  000,  but  only  £10,000  was  realised.  Advantage  was  taken  of  the 
increase  in  the  flat  rates  to  determine  all  contracts  at  obsolete  measured 
Mid  message  rates.  This  will  not  result  in  a  large  inci'ease  in  revenue, 
liut  it  will  simplify  and  unify  the  system  of  accounting,  and  will  thereby 
ift'ect  considerable  economy  in  clerical  work. 

Telegraphs  .\nd  Telephones. 

I  )n  Mareh  31,  1916,  the  total  mileage  of  Post  Office  wires  (including 
pare  wires)  was  3,264,822  miles,  an  increase  during  the  year  of  192,955 
miles  or  6-3  per  cent.  The  total  mileage  is  allocat'id  as  follows  : — 
■i"i-l<?graphs  264,480  miles  of  .single  wire,  telephones  2,843,254  miles,  spare- 
1  .">7.08S  miles.  Of  the  above  1,022,036  miles  of  single  wire  are  aerial,' 
2.220,055  miles  are  underground  and  13,731  miles  submarine.  The 
-Kirm  at  the  end  of  March.  1916,  was  the  worst  in  the  history  of  the 
I'li'graph  and  telephone  services.  Gales  were  preceded  and  accom- 
panied by  heavy  falls  of  snow  and  freezing  rain,  which,  besides  blocking 
un  the  roads  to  a  depth  of  several  feet,  fonned  tubes  of  ice  and  snow, 
^r\fra!  inches  in  diameter,  on  the  wires,  thus  greatly  increasing  the 
-mfao"  area  upon  which  wind  pressure  was  c.\erted.  The  wind  was 
north-east  and  the  path  of  greatest  violence  was  along  a  belt  of  country 
liounded  on  the  north  by  a  line  from  the  Humber  to  Pembroke  and  on 
I  li''  south  by  a  line  from  the  Wash  to  the  Bristol  Channel.  Every  tele- 
_i  i;jh  and  telephone  line  crossing  this  belt  in  a  northern  and  southern 
1 1 1 T cction  was  blown  over  and  many  of  the  poles  and  fittings  were  smashed, 
in  this  ai-ea  2,150  poles  were  broken,  6,050  were  uprooted,  and  33.300 
blown  over.  This  involved  the  re-erection  of  41,500  poles,  equivalent 
to  14,000  miles  of  main  pole  line,  and  about  1,500  tons,  or  more  than 
17,000  miles,  of  copper  wire  were  broken  into  small  lengths  which  had 
to  be  collected  for  re-mar>ufaeture.  The  repair  of  this  damage  would 
have  taxed  the  resources  of  the  Department  to  the  utmost  even  if  the 
normal  engmeering  staff  had  been  available,  but  at  present  about  half 
tlic  staff  is  serving  with  the  Colours  and.  in  spjte  of  the  valuable  assistance  . 
i  -TidercMl  by  the  military  authorities,  the  work  of  repair  was  vmavoidably 
lirotracted  over  many  months.  Railway  telegraph  lines  also  suffered 
severely  and  wire  and  other  stores  for  repair  pui-jjoses  were  supplied  by 
the  Post  Office  to  some  of  the  railway  companies. 

War  Measures  aiul  the  Telegraph  Service. — The  war  has  continued  to 
make  great  demands  upon  the  telegraph  service.  A  large  number  of 
si)ecial  circuits  have  been  provided  for  the  War  Office,  Admiralty  and 
cither  Government  Departments  and  there  has  been  a  constant  call  for 
-killed  telegraphists  for  the  Army  and  Navj'.  The  number  of  telegrams 
^'■Ilt  en  behalf  of  Government  Departments  has  almost  doubled  during 
l'.115-16  and  special  measures  have  been  necessary  to  cope  with  this 
traffic.  A  few  offices  have  been  closed,  the  attendance  for  telegraph 
biisiness  at  most  offices  has  been  curtailed  and  other  measures  taken. 
'I'll  ■  number  of  telegraph  offices  open  on  March  31,  1916,  was  14,l.'i6 
iin>;luding' offices  at  railway  stations,  &c.),  against  14,222  last  year,  a 
■  li  ireasc  of  6r>.  The  following  table  shows  the  number  of  telegrams  of 
!•  Ii  class  which  passed  over  the  Post  Office  wires  during  the  year,  and 
I  li  ■  corresponding  figures  for  the  previous  year  : — 


Class  of  Telegram. 

1914-15. 

1915-16. 

Increase  (-f) 

or 
Decrease  (  — ). 

1  irdinary    

I'l'SS    '. 

72,199.000 
4,443,000 
9,421,000 
1,378.000 
20,000 
3,718,000 

64,685,000 
3,695,000 
7,503.000 
1,129,000 
17.000 
7,128,000 

-7,514,000 
-    748.000 
-1.918,000 

Il.iilway  and  Canal  Free  ... 
Ilailway  Reduced  Rate  .... 
Government  Fne  

-  249,000 

-  3,000 
+  3,410,000 

Total    

91,179,000 

84, 157,000 

-7,022,000 

KfJ'n-l  of  War  avd  of  N(  w  Tur'ff. — There  haa  been  a  large  decrease  in 
>  the  number  of  jjaid  telegrams  sent  during  the  year,  but  the  revenue  shows 
a  .substantial  increase  chielly  owing  to  tlic  higher  rate  of  charge.  The 
decrease  in  the  ordinary  itilaud  te|cgrH,]ih  tvallic  was  104  per  cent.,  but 
Oovemment  telegrams  numbered  ahnost  (wire  asnianvas  last  year's  re- 
turn. The  average  length  of  a  Govern  mciii  i'  |i  rnn  i-  almo  i  twice  that 
■of  an  ordinary  inland  telegram  and  therr|..rr  ilic  iiiiih  |.,i  irig  oyertho 
telc-L'raiih  linrs  liin'ing  the  year  was  not  siib-tanl  i.ill\   ji    s  than  fonnerl.y. 

I  li'  I  all  III  Midiiiary  inland  telegrams  is  no  doubt  in  part  due  to  the 
ill   a  III  ,  |i;ii..r.  lint  other  factors,  such  as  the  restriction  of  commercial 

'I  11  III  ninihrs.  contributed  to  the  falling  off.  Similar  causes  rc- 
"iii  'I  ill  I  I  III  i-r  in  the  nimiberol  Press  telegrams  of  abmit  17  jier  cent. 
■  laiiMiiM  ,1  -,  ii  I,  1,1  -t  year,  and  of  about  12  ])er  cent,  compared  with  1913- 
I  I       rill  II    h:i     liirn  Increasing  dilliculty  in  providing  for  the  pronijit 

II  1 1  incnt  of  telegrams  by  reason  of  the  withdrawal  of  telegraphists  for 
iiiililary  .service.     Additional   operators  have   been    trained,   telejihono 

-ini,ssion   has  been   resorted  to  when-  telephone  circuits  were  not 

III  III4  "se<l  to  their  full  capacity,  and  the  use  of  high-siieed  apparatus 
III  liecn  extended.  Referring  to  the  work  of  the  Committi'e  appointed 
III   .1  inuary.    1914.  to  consider  the  various  systems  of  high-speed  tele- 

I  imIiv  'who.se  iT.port  was  n;oently  abstracted  in  Tun  KLKCTruciAN),  it 
I     I  a  led  that  the  necessity  f  orlimiting  cai)ital  oxi)cnditure  and  the  general 


employment  of  manufacturers  on  munition  work  have  caused  consider 
able  difficulty  in  the  dev<||opment  of  the  use  of  machine  telegrapl-.s.  A 
set  of  Murray  multiplex  apparatus  was  ordered  early  in  1915,  but  is  not 
yet  available  for  trial.  The  Murrav  system  is  so  arranged  as  to  allow 
eight  separate  messages  to  be  signalled  over  one  wire  by  means  of  trans- 
mitters  fitted  with  type  keyboards,  which  can  easily  be  worked  bv 
ordinary  typists  after  a  short  period  of  training.  The  messaL'es  are 
received  in  printed  form.  The  number  of  Creed  re-perforaturs  and 
printers  used  on  Wheatstone  automatic  circuits  has  been  eon>id Tahh 
increased.  By  means  of  this  apparatus,  telegrams  transmitted  .at  a  vi  i  v 
high  rate  of  speed  are  received  in  the  form  of  perforated  slips,- which  can 
be  used  either  in  connection  with  a  mechanical  printing  apparatus  to 
prepare  the  telegrams  for  delivery  or  for  further  automatic  transmission 
of  the  telegrams  over  Wheatstone  circuits.  Additional  u.^^e  has  also  been 
made  of  the  Baudot  multiplex  system,  by  means  of  which  as  manv  as 
8,  10,  or  even  12  messages  may  be  telegraphed  simultaneously  through 
the  one  wire.  The  messages  are  printed  on  tape  at  the  receivniL'  i ml. 
Good  use  has  also  been  made  of  a  set  of  Western  Electric  a]i|iaiatn- 
which  embodies  to  a  considerable  extent  the  features  of  the  Baudot  and 
the  Murray  .systems  and  allows  of  eight  messages  being  transmitted 
simultaneously  on  one  \rire.  The  substitution  of  telephone  ajjiiarntus 
for  the  Morse  somider  at  the  smaller  telegraph  offices  has  been  continued, 
thus  facilitating  the  release  of  skilled  telegraphists  for  service  with  the 
Colours.  The  decline  in  commercial  activitv  and  the  restrictions  place<l 
upon  the  use  of  registered  addresses  by  the  Censorhave  caused  a  decrea,-e 
of  nearly  4  per  cent,  in  the  number  of  such  addresses.  4.451  new  ad- 
dresses were  registered  and  7.396  addresses  were  cancelled  and  tli<' 
present  total  i.s  78,601  against  81,546  last  year.  During  the  year  about 
£1,000  has  been  spent  in  improving  the  Coast  Communication'system  by 
means  of  which  information  is  furnished  to  lifeboat  authorities  "oi  vessels 
shipwrecked  or  in  distress.  The  system  has  been  e.xtended  to  'M  new 
watch  huts  provided  by  the  Board  of 'Trade  for  men  who  are  on  the 
watch  for  distress  signals  on  parts-  of  the  coast  not  ordinarily  undi  v 
observation  by  the  coastguards.  Foreign  telegrams  .show  a  substantial 
decrease  as  compared  with  last  year,  partly  owing  to  the  fact  that  last 
year's  figures  covered  only  eight  months  of  war  and  partly  owing  tn  the 
further  curtailment  of  commerce  with  Holland,  Norway  and  Switzerland 
and  the  cessation  of  business  relations  with  Belgium.  But  while  the 
number  of  telegrams  has  dropped,  the  words  per  telegram  has  increa.sed. 

Wireless  Tehj^rapJiy. — The  prohibition  of  the  private  use  of  wireles.s 
telegraphy  has  been  maintained,  and  effective  measures  to  enforce  this 
prohibition  have  been  taken  under  the  Defence  of  the  Realm  Regulations. 
.Alle.xisting  private  stations,  except  afewrei-|uiredfor  Government  work 
have  been  dismantled  :  and  the  apparatus  ha?  been  taken  into  Post 
Office  custody  for  the  period  of  the  war.  The  u.se  of  the  Coast  .Stations 
for  private  radiotelegrams  has  been  suspended  until  further  notice 
They  are  reserved  for  Government  iiurjjoses  and  for  the  exchange  ni 
necessary  messages  between  merchant  ships  and  the  owners  O!'  asents 

Telephnms. — The  development  of  the  telephone  system  in  the  UnititJ. 
Kingdom,  in  common  with  other  services  reciuiring  hea\"j'  capital  outlay, 
was  seriously  retarded  during  the  year  ended  March  31,  1916.  owing  both 
to  want  of  fmids  and  shortage  of  labour.  The  efficiency  of  the  service 
has  been  well  maintained,  notwithstanding  the  release  of  many  of  lln- 
engineering  staff  for  militaiy service, and  the  exceptional  demands  made 
upon  those  remaining  in-  connection  with  war  work  in  this  countn-. 
New  orders  for  43.286  telephones  were  accepted  during  the  year  and  in 
addition  over  5,000  circuits  were  provided  for  the  Naval  and  JIilitar\ 
Authorities  and  the  Government  Departments.  Manv  more  aiipliea- 
tions  for  rew  telephones  were  received  than  eonld  po.ssibly  be  dealt  with 
by  the  depleted  engineering  staff.  Tt  was  decided  in  September,  19|.~i 
to  impose  a  war  surcharge,  the  minimum  payment  bfing  fixed  at  i4,  on 
all  new  telephone  services  with  a  view  to  limit  applications  to  persoii> 
and  firms  urgently  in  need  of  that  faeilitS ,  The  surcharge  has  had  the 
effect  of  reducing  the  applications  by  aii|iiii\niiately  50  per  cent,  and  it 
brought  in  t45.0t)0  in  the  seven  moni  lis  rndnl  March  31.  I9I6.  Notice- 
to  remove  :")l.(180  telephones  were  rriTivid  during  the  year  from  siili- 
seiiliiis  Li\ii)'_i  u]i  the  service,  compared  with  52.,584  in  1914-15.  Tin- 
nniiilii  1  ol  ii  li'iihones  owned  bv  the  Post  Office  and  in  use  on  Miirch  31. 
19 1(1  (i\ilii-ive  of  more  than  15.000  provided. specially  for  the  timporary 
use  of  the  Naval  and  Military  .Authorities  and  of  Government  Depart- 
ments), numbered  786,901  made  up  aa  follows  : — 


London    

Provinces  — 

lOngland  and  Wal 

Scotland    

Ireland  

United  Kingdom    .. 


Exchange  Stations. 


249.1)06 

382,458 
86,063 
23,693 


741.820 


Private   Wirel 

Stations,     I   Total. 


13.529  263,135 

23,889  '  4116.347 

5.158  91,221 

2,  .596  26,2,'<s 


45,171 


786,991 


The  Post  Office  maintained  in  addition  2,236  telephones  owned  by 
subscribers.  It  is  estimated  that  during  the  \ear.  776.0(10.000  elTeeti\e 
calls  were  originated  a  decrease  of  4-8  jier  cent,  eomimred  with  the  jiiv- 
vious  year.  The  i-educti(m  is  due  firstly  to  a  decrease  in  the  total  numbei 
of  telephones  in  use.  secondly  to  a  general  economy  in  the  use  of  the 
teli'])hone  by  existing  subscribers,  and  thirdly  to  the  inciH'ase  in  charges 
ali-eady  referred  to.  The  average  calling  rate  dropped  from  2-97  calls 
lier  telephone  per  day  in  1914-15  to  2-86  in  1015-16.  The  reduction  in 
inland  trunk  traffic  is  not  nearly  so  marked  as  the  reduction  in  local 
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cxclianaic  traffic.  This  is  largely  due  to  the  exceptional  increase  in  the 
number  of  lonp  distance  caUs  made  on  behalf  of  the  Naval  and  Militarj- 
Authorities  and  of  Government  Departments.  The  total  number  of 
inland  trunk  calls  in  the  year  was  40.3n7.'284.  or  0-56  per  cent.  les«i  than 
in  1914-15.  The  increase' in  the  charges  for  tnmk  calls  resulted  in  a  falling 
08  in  the  u.se  of  the  trunk  service,  but  for  this  trunk  traffic  would  have 
been  maintained  at  the  level  of  the  previous  year.  71  new  exchange"; 
were  opened.  46  in  England  and  Wale-^.  6  in  Scotland  and  19  in  Ireland, 
and  these  brought  the  total  number  of  exchanges  open  on  March  3 1.  1916. 
to  3.109.  751  T)ublic  call  oflices  were  onened  and  991  were  closed 
■chiefly  on  grounds  of  public  economy.  Of  tV  751  call  offices  openeJ, 
497  were  provided  with  full  trunk  facilities.  45  with  restricted  trunk 
facilities,  and  209  were  for  local  service  only. 

Deirlopment  of  Tninl:  System.— During  the  year  the  number  of  ex- 
changes connected  directly  with  the  general  trunk  system  was  increased 
bv  74:  and  126  additional  trunk  circuits  were  completed,  involving  an 
addition  ot  31.971  miles  of  wire  (exclusive  of  spare  wires).  The  improve- 
ment of  the  trunk  ser\-ice  by  the  amalgamation  of  trunk  and  local  ex- 
changes has  lx>en  carried  a  step  further,  th?  trunk  and  local  exchanges 
in  15  more  towns  having  been  combined  during  the  year  «ith  the  result 
that  in  only  6S  towns  are  there  now  separate  local  and  tnmk  exchanges, 
compared  with  293  at  the  time  of  the  transfer  of  the  National  Telephone 
To.,'  undertaking  in  1912.  Owing  to  financial  and  other  difficulties 
arising  out  of  the  war,  not  much  progress  has  been  possible  in  the  pro- 
vision of  additional  trunk  lines,  but  two  imiiortant  undergrormd  tele- 
phone  cables  have  been  comjleted.  The  London  and  Birmingham  cable 
was  extended  to  Liverpool  and  was  opened  for  public  service  at  the 
U-.'inning  of  March  last  and  a  new  cable  between  London  and  Brighton 
was  brought  into  use  in  February.  1916.  Considerable  progress  has  been 
inadf  in  the  acceleration  of  short  distance  trunk  services,  especially 
iN-tween  Birmingham  and  Wolverhampton  and  Bristol  and  Bath.  It  is 
hopirl  shortly  to  introduce  a  similar  service  between  Glasgow-  and  Edin- 
burgh, Glasgow  and  Paisley,  Binnmgham  and  Coventry,  Dudley  and 
Walsall,  and  between  'Manehester  and  Ashton-under-Lyne. 

Anlomiillc  Erchanr/es. — Automatic  telephone  exchanges   already  in- 
stalled at  the  General  Post   Office  (London).   Accrington,   Chepstow, 
Darlington,  Epsom,  Hereford  and  Newport  (Jlon.)  continue  to  give  a 
satisfactory  scr\'ice.     Difficulties  caused  by  the  war  have  delayed  the 
(ruction   of  similar  exchanges  at  Leeds.   Grimsby  and  Stockport. 
•  .  however,  been  po.ssible  to  proceed  with  the  w-ork  at  Portsmouth, 
,     iitomatic  working  was  introduced  there  shortly  after  the  close  of 
111'    (inanc'al  year 

r.,/,(,,i,/.j««  Tehphni'f  Serna,  if. — During  the  j'car  a  continuous  tele- 

i.li'.i..-  -lAice  wa.s  introduced  at  23  exchanges  where  previously  the 

'  i   i.l  lieen  restricted  ;   and  the  number  of  exchanges  which  are  at 

■hout  a  continuous  sr-rvic  has  thus  been  reduced  to  334  out 

•'I  Hf  3.109  exchanges.     Continuous  .service  has  also  been  pro- 

i  ti  iiiporarily  at  many  rural  call  olVices  and  small  exchanges,   to 

'     I'll   llie  Naval  and  Jlilitan-  Authorities  and  the  Police-  to  obtain,  in 

I  l-ijoM  til  t''l<plionic  communication,  direct  connection  at  any  hour  of 

111'  iiJL'ht  with  important  telegraph  offices.     During  the  year  there  was  a 

ni-t   .ulditjori   of   1311  stations  of  rural  party  lines,  (farmers'  linesl.  the 


iindx'i 

•ii.il 


i.rking  on  .March  31,  l'.)|6,  b"ing  2,398.  The  Anglo.Conti- 
ei-s  have  been  sus|Knded  for  ordinary  commercial  traffic 
.'inning  of  the  war.  The  receipts  in  respect  to  private  tele- 
anioimtecl  lo  i:2lK,07S,  compared  with  <;263,108, 


LEGAL  INTELLIGENCE. 


British  Tiiom&on-Houston  Co.  (Ltd.)  v.  Duram  (Ltd.) 

,Vi  Htntcd  in  our  lant  ihHue,  the  ('ourt  of  Appeal  has  dJHmisBcd  plaintiffs" 
ikiipi'»|  from  a  jurlgnient  in  favour  of  defenflants. 

(.iird  .luHtice  WAimis(;ToN.  in  his  judgmint  (in  which  the  Master  of 
III'-  l'.o||«  riineurnd),  naid  the  action  wa.s  brought  for  infringenu'nt  ol 
p.ii.  Ill  Xo.  21  r.ri  ot  l<iO(l,     Mr,  .liiHtice  A.slburv  had  held  the  iialcnt  to 


Ix   iiiviiIkI  f  ".ji-el  matter,  and  from  that  ileitlKJon  plaintiffs 

up|i.-»|ed  lion  WUH  to  delerniine  what  was  the  true  con- 

Klni'tioti  '.'  ,„i,  TungBten  HUM  uw  of  the  refractory  metals, 

«"         '  •  I'rrii  of  ttfini-ivdivided  powiler.  and  had  a  very  high 

III'  ,  Komi'when-  about  3,00(l'(!.      It  could  only  be  melted 

li  .1  ol  the  electric  curri-nt.  and  tlie  proiluct  ho  obtained 

»>  iliiilc  of  the  metal,  and  mo  liard  as  to  Ik-  of  no  uoe  for 

|"||  iiiOKi'  !or  which  a  metiil  wai  coiiiinonly  uned.      Prior  to 

'li'  .'   nl.  however,  ini'am.  Iind  Ihi'h  HUggested,  notably  by 

M"!-- .11  in  I-..,  unil  Ml  .hi'l  iinii  Miinnaninn'H  Kpcoilieation  in  1914.  for 
ol.iiMiiliig  iiiir.'  tuiii'i.n  III  II  Milid  form.  In  110(1  llii-re  had  Ixen  no 
roiniiiirniiil  iiiiuliiii  ii.t>  of  any  of  thon'  HUggeHtions.  but  pjaintifls' 
►I"     '     ■'  '  ■'    1  liingMten  might  U-  obtained  in  a  nojid  form. 

"Ill'  1  of  the  invention  elttiiiii  d  in  varloiiH  wiivm.  and 

'li'  .'lie  of  Kiieh  wayx.   tnating  it    an  one  already 

1*1'  '  III  !<■  il  us  an  invintmn  ol  tlieirH.     Working  a 

I"'  '■  nieiint  nlleriiig  it»  Kliapc  in  hueli  a  manner  an 

t'l  -..nlriiel  ion  ol  the  actual  liietallie  ImkIv.     TIu' 

•■  -  |r  i|    the    thrie    well. known    priKX'sm'H   ol 

li  '  Til"  lirxl  claim  ol  the  npeeilieatioil  waH 

I"  I     '(   worUing  tiingnlen   whieli  conniHtu  in 

-'i'  -  •      I"    1 •  '■  Ml  lorm  to  the  action  of  bent  while  it  is 

I-  11, i;  ")»  riiHid  on  or  niimipiijaf  cl."  TnkiM  by  iIkcII  that  ereati-d  no 
'lilliiiill'  The  frtilv  "iMcKil  (iiitiire  rinimed  wan  «nbjiTliiig  Ih"  nielal 
'"  ""     "I"'-   ■■'  I'  ■'     1 •' rriti.m   o(  working.     That  Mpeeial 


feature  was  claimed  as  applicable  to  evei-y  mode  of  working,  including 
hammering,  rolling  and  drawing.  The  fight  had  raged  roimd  the  words 
'"  the  metal  in  a  coherent  form."  Did  they  mean,  as  the  defendants  said, 
any  form  of  solid  metal,  however  obtained,  or  were  they  limited,  as 
plaintiffs  contended,  to  a  metal  which  had  assumed  a  solid  form  only  by 
reason  of  the  coherence  of  the  particles  of  which  the  original  powder 
consisted  ?  Reading  the  words  by  themselves,  he  should  feel  no  diffi- 
culty in  saying  that  they  included  any  fomi  of  solid  tungsten,  the  only 
form  of  the  metal  to  which  the  process  of  working  could  be  applied  :  but 
it  was  said  that  the  specification  afforded  a  context  with  reference  to 
which  the  words  must  be  read,  and  that  if  that  was  done  it  would  be 
found  that  they  bore  the  narrower  construction  for  which  plaintiffs" 
contended.  Having  read  the  material  portions  of  plaintiffs"  specifica- 
tion, his  lordship  said  that  the  patentee  plainly  applied  his  invention 
not  only  to  a  rod  obtained  as  described,  but  to  one  "  obtained  by  any 
other  method  which  yielded  a  pure  coherent  product. "  He  could  not 
see  that  that  meant  anything  less  than  pure  metal  in  a  solid  form  as 
distinct  from  powder.  In  his  opinion,  the  context,  so  far  from  assisting 
plaintiffs,  tended  to  show  the  patentee  was  dealing  with  the  metal  in  a 
condition  suitable  for  working — that  was  to  say,  not  as  a  powder — and 
that  they  regarded  it  as  perfectly  immaterial  how  that  condition  was 
obtained.  The  claim,  therefore,  was.  in  his  opinion,  simply  for  tlu> 
employment  of  heat  during  the  working  operation,  whatever  it  might  be. 
as  a  means  of  effectuating  or  facilitating  that  operation  where  the  subject 
of  it  was  tungsten.  The  patentees  condescended  to  give  no  definite 
particulars  as  to  the  degree  of  heat,  nor  did  they  lay  claim  to  any  special 
form  of  apparatus  for  its  application,  or  any  special  mode  of  applying  it. 
The  so-called  discovery  seemed  to  him  to  be  no  discovery  at  all,  for  it 
was  proved  that  it  was  part  of  the  ordinary  routine  of  a  metallurgist, 
if  he  had  to  deal  with  a  metal  which  could  not  be  worked  cold,  to  use  heat  ' 
to  facilitate  the  operation,  it  being  well  known  that  the  action  ot  heat  on 
a  metal  was  to  encourage  the  change  of  shape,  which  it  was  the  object  , 
of  working  to  produce.  He  was  clearly  of  opinion  that,  construed  as  he 
thought  it  ought  to  be  construed,  the  specification  neither  described  nor 
claimed  an  invention  which  could  be  the  subject  matter  of  a  patent,  and 
the  patent  was.  therefore,  invalid.  It  was  mmecossary  to  deal  with  th.'' 
question  of  anticipation  or  insufficiency  of  the  specification.  The  uoiieal 
failed,  and  must  be  dismissed,  with  costs. 

Lord  .Justice  Scuutton  also  read  a  judgment  dismissing  the  ajjucal. 
He  said  he  agreed  with  Mr.  .Justice  Astburi>'"s  View  that  theie  was  not 
sufficient  subject  matter  in  claim  I.  He  thought  the  patent  was  anticj. 
pated  by  Moissan, 

THE  ENGINEERS'  CLUB  ANNUAL  DINNER. 

On  Tuwday  evening  la-st  the  Engineers'  flub,  Manchester.  Iielil 
its  annual  general  meeting,  followed  by  the  annual  dinner  aiul 
smoking  concert.  At  the  meeting  a  hearty  vote  of  thanks  was 
passed  and  sent  to  Mr.  J.  \.  Aspinal  (Lancashire  &  York.sliire  Ra  I 
way),  the  retiring  president,  upon  his  two  yoais'  .service  and  keen 
interest  in  thfe  club.  By  a  unanimous  vote  Mr.  .1.  H.  Stubbs  was 
elected  as  president. 

At  dinner  Mr.  Stubbs  said  the  membership  of  the  club  was  now  783. 
and  when  it. reached  800  there  would  have  to  be  a  waiting  list. 

The  chairman  then  hand'-d  Mr.  E.  L.  Hilt,  the  guest  of  the  evening  a 
copy  of  a  resolution  signed  by  th'?  committee  expressing  appi-eciation  of 
his  services  as  hon,  secretan-. 

Mr.  W.  E.  GoWER  prt'sentcd  Mr.  Hill,  on  behalf  of  the  subscribers,  with 
War  Loan  to  the  value  of  £1(10,  two  oil  paintings  by  Byran  ('ooper,  one 
for  Mrs.  Hill  and  (me  for  himself,  and  also  War  Loan  to  the  value  of  t'JO 
for  their  little  daughter  "  Mollle."'  Mr.  Gower  referred  In  pleasing  terms 
to  his  long  association  with  Mr.  Hill  and  to  the  strenuous  work  which,  as 
honorarv  seoretarv.  he  had  done  for  the  Club. 

Mr.  Hi'u.,  in  re'plv.  said  :  Wliat  do  I  not  owe  Hi-  Club  and  niyfellov. 
members  V  '  1  owe  almost  eveivtliing  that  maki  s  life  a  pleasure.    Ha(>p\ . 
congenial  and.   I  hoie.  usefulwork,  and  loyal  and  tru"-hearteil  friends. 
An  old  proverb  ran."  He  who  would  bring  b.ieU  the  gold  of  the  Indies 
must  earrv  the  gold  of  the  Indies  with  liini.  "     To  my  new  work,  which  is 
interesting  and  fasolnatiiig  to  an  extraordinary  di'gree,  I  have  broui^lil 
the  gold  of  the   Indii's— the  life  and  inspiration  of  our  spjendiil  Club. 
1  don"t  mind  confessing  Uiat  when  the  Federation  of  British  bulustiie^ 
offered  nie  the  imsition  of  their  secretaryshlii  I  was  a  bit  afraid.     Tlie 
man  who  says  he  is  not  afraid  of  taking  on  new  and  unknown  duties  and 
responsibilities  is  either  a  liar  or  a  fool.     The  Emperor  Charles  V.  wa-< 
one  day  riding  with  his  courtiers  and  pa.s.sed  the  grave  of  a  knight  on 
whoHC  trimbstone  was  written  "  Here  lies  a  man  who  never  knew  fear.  " 
"Then,"'  said  Cliarles,   "he  never  siuifTed  a  candle  with  his  fingers." 
During  Hie  last  1 1  weeks  I  have  had  tosnulT  a  good  many  eandUs,  and  1 
have  burnt  niVself  binlly,  but   luckily  my  carelessness  and  overentliii 
slasin  have  not  put  the  candle  out,  and   I  am  glad  to  realise  that  tlie 
clear  bright  (lame  of  cooperation  and  goodwill,  whuli  tills  hatetui  war 
has   lit.  will  burn   for  generations     This    Is  not  the   lime  forpeoph'  to 
»pend  inoiiev  on  presentations.      In  giving  ns  these  pictures-  painted  by 
my  (rieml   liyraii  Cooper,  who  is  faiile  princeps  in  his  own  line  and  an 
iirtiMt  of  whom  the  Kmiiire  may  well  be  promi— you  havi'  made  sure  tluit 
we  nhall  (.iie  and  enjov  them      and  Ihink  of  you— 50  times  a  day.      In 
giving  my  little  diinghter  and  us  this  glorious  nnimml  of  War  Loan  ,\  ou 
have  higl'dy  gratified  ami  eoiii|-liniented  us,  anil  you  have  sttuok  a  blow 
for  the  viciorv  which  in  coming  siinly  if  slowly 

At  the  closi'  of  (be  pr(nen(ation  the  members  wiHiied  (iod-speed  to  Mr. 
l.ongley,  who  hHM  to  join  the  ColoiiiH.  and  who  ban  been  the  very  able 
niauiger  of  the  ('lub -line  il"  " iiIkmi 
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I  QjNMEKiALglNDusTEiAL  Section. 


COMMERCIAL    TOPICS. 


.         The  Minister  of  Munitions  has  made  the  fol- 
raanulacture  Ol  i^v,.-       order  as  to  the  manufacture,  purchase 

Electric  Lamp  Glass.^^^^j  ^-j^  ^^  ^^^^^^-^  1^,^^  g,^^^  ^_         1 

Mfiniifihiuri'. — (1)  No  person  shall  manufacture  any  electric  lamp 
ulass  unless  tli'.-  piu'i>ose  for  which  such  glass  is  required  has  been  ap- 
proved. Such  approval  must  be  evidenced  by  one  or  other  of  the 
following,  which  must  be  quoted  by  the  ordering  firm  to  tlie  manu- 
facturer, together  with'the  purpose  for  which  the  glass  is  required  : — 

(a)  Reference  to  and  number  of  an  Admiralty,  War  Offioc  or  Ministry 
of  Munitions  contract  for  which  the  glass  is  necessary  ;  or 

(6)  A  certificate  authorising  the  supply  issued  on  behalf  of  the 
Mniister  of  Munitions  by  the  Director  of  Optical  Munitions  and  Glass- 
ware Supply. 

(2)  Maniifacturers  ot  electric  lamp  glass  are  required  to  repder  to  the 
Director  of  Optical  Jlimitions  and  glassware  supply  at  regular  intervals 
full  and  accurate  returns  of  their  manufacture  and  output  of  electric 
lamp  glass  in  accordance  with  the  directions  from  time  to  time  given  by 
the  said  Director. 

Purchase  and  Sale  Outside  U.K. — (3)  No  person  shall  buy,  sell  or  deal 
in  any  electric  lamp  glass  situated  or  to  be  manufactured  outside  the 
United  Kingdom  unless  a  certificate  authorising  such  purchase,  sale  or 
dealing  has  been  issued  on  behalf  of  the  Minister  of  Munitions  by  the 
Director  of  Optical  Munitions  and  glassware  supply. 

(4)  For  the  purpose  of  the  Order  electric  lamp  glass  includes  all  glass 
intended  for  use  in  the  raanufactur  of  electric  lamps  except  glass  used 
or  intended  for  use  in  lamp  caps  for  insulating  purposes,  but  not  glass 
shades  and  similar  accessories. 

(5)  All  applications  in  reference  to  the  Order  should  be  made  to  the 
Director  of  Optical  Munitions  and  Glassware  Supply,  Ministiy  of  Mimi- 
tions  of  War,  117,  Piccadilly,  London,  W.  1. 

*  *  *  * 

cn  It     no  i-nn^c     ^he  Minister  of  Munitions  has  also  issued  an 
:>peiter  ueaiings.   ^^.^^^  ^^  ^^  dealings  in  spelter. 

From  April  all  persons  are  requested  to  send  in  the  first  seven  days 
of  eacli  month  to  the  Director  of  Materials,  Ministry  of  Munitions.  Hotel 
Victoria,  W.0.2,  monthly  returns  of  the  spelter  held  or  controlled  by 
them  miless  the  total  stock  does  not  exceed  1  ton.  Applications  for 
licences  to  the  Director  of  Materials  (A.M.2.G.),  ^linistry  of  Munitions, 
Hotel  Victoria,  London,  W.C.  2,  and  marked  "  Spelter  Licence." 

*  *         *         * 

p .. Tri„„4,-„„i  In  the  recent  reiiort  of  the  Inland  Revenue  Dc- 

Canadian  Electrical        ,       .44./      ^  .1  j.-         , 

p  p,         ,  partnient  statistics  01  the  generation  and  export 

°^       ^      '  of  electrical  energy  for  the  past  year  are  given  : — 

TJie  Canadian  Niagara  Co.  exported  400,521,090  imits  and  11,178,910 

units  wen^  used  in  Canada,  and  the  Electric  Development  Co.  exported 

.;4.6S2,000  units  and  sold  395,340,500  units  locally.     The  export  and 

home  consumption  figures  of  the  otiicr  companies  were  as  follows  : — 

Export.  Homo  use. 

Ontario 199,l35,l(iO     ...    61i5,8.34,440 

Ontario  and  Minnesota 13,144,070     ...       il,789,.534 

Cedars  Rapids  Co 358. 753,000     . . .       .-.ti.03 1 .001 1 

Sherbrookc  Power  Co 230,820     ...        8.(i05,2(lo 

Maine  &  New  Brunswick  Co.   .         3,07.5,803     ...      ■      242.437 

Western  Canada  Co 11,937,700     ...       60.408,020 

B.C.  Electric  Co 330,l)2(i     ...       08,470,G89 

*  *  *         * 

Imnerial  Trade     '^^^  ^^^^  report  of  tlie  Royal  Commission  on 

Dpv^Ionmpnt  '^®  Natural  Resources,  Trade  and  Legislation 
"  ■  of  certain  portions  of  His  Majestj''s  Dominions, 
has  lieeii  issued  and  runs  to  10!)  ))ages. 

The  (Jommission  state  that  it  is  vital  that  the  Emjiire  should,  as  far  as 
poNsibIc,  bo  placed  in  a  position  which  would  enable  it  to  resist  any 
pi-rssure  which  a  foreign  Power,  or  group  of  Powers,  could  exercise  in 
lime  of  peace  or  war  in  virtue  of  a  control  of  raw  materials  and  com- 
iimdities  essential  to  its  well-being.  They  urge  that  a  complete  survey 
rsliuuld  bo  made  of  tlie  relation  between  Kmpirc  production  ami  Empire 
I'  i|uircmcn(s  of  sui^li  materials  and  commodities,  and  the  Commission 
liivo  collected  preliminary  facts  and  figures  for  such  a  suivey.  In 
I'liticular,  till'  following  lines  of  investigation  are  suggested  :■ — The 
l»issiliilil y  ■■f  iii'wsourees  of  supply  within  the  Empir(^  and  the  possibility 
ol  liii.lint;  suli  :i  it.\ites  within  the  Empire,  as  well  as  means  of  ])reventing 
uiisli'  III  I'xi^liiig  sources  of  supply  of  all  minerals.  They  suggest  that 
I  lie  responsibility  for  such  a  survey  and  investigation  should  be  reposed 
III  a  now  Impt^rial  Development  Board. 

'rransp(>ii.~'\'ho  necessity  for  eh(!a[),  speedy  and  cfiieicnt  transport  is 
'  "i|ihaKised,iind  the\ise  of  larger  vessels  recommeiidi'd.  Larger  harbours 
'<<■  required  and  schemes  of  improvement  ,sli<i\ild  lif  under  the  super- 
iisicin  of  the  proposed  new  Imperial  Developniciit  Hoard.     The  Port  of 


l.onclon  .Authority  is  also  urged  to  improve  arrangements  for  the  trans- 
port of  produce  from  the  Dominions  by  road  between  the  docks  and 
central  markets  in  Loudon. 

Cables,  d-c. — Cheaper  cable  rates  are  also  an  urgent  necessity,  and  it  is 
stated  that  public  opinion  in  all  the  Dominions  is  in  favom-  of  State  con- 
trol of  the  Imperial  cables.  The  Commissioners  also  recommend  the 
State  acquisition  of  a  submarine  cable  across  the  Atlantic.  A  con- 
siderable reduction  in  Press  rates  is  also  proposed  for  the  dissemination 
fully,  widely  and  cheaply  of  Imperial  news. 

Among  other  recommendations  is  the  speeding  up  of  a  trade  intelli- 
gence system  with  the  co-operation  of  British  Consuls.  The  preparation 
of  Imperial  industrial  and  commercial  statistics  and  periodic  inter- 
Imperial  exhibitions  are  put  forward  as  means  of  improving  commercial 
practice,  as  is  also  the  unification  of  legislation,  particularly  in  regard  to 
patents,  trade  marks  and  company  law.  Regarding  the  creation  of  an 
Imperial  Development  Board,  the  Commissioners  say  : — Existing  organ- 
isations are  inadequate  to  deal  with  the  scientific  development  of  thei 
resources  ot  the  Empire,  with  the  deepening  ot  its  harbours  on  a  co- 
ordinated plan,  with  the  improvement  of  its  small  and  cable  services,  the 
preparation  and  publication  of  its  statistics,  and  other  matters  of  joint 
interest  to  the  Empire  as  a  whole.  To  remedy  these  deficiencies  we  re- 
commend the  establishment  of  an  Imperial  Development  Board.  This 
board,  for  really  effective  work,  must  represent  not  only  the  United 
Kingdom  and  the  self-governing  Dominions,  but  al^o  India,  the  Crown 
Colonies  and  the  Protectorates — -in  other  words,  it  must  be  concerned 
with  the  interests  of  the  whole  Empire."  Representation  of  the  various 
parts  of  the  Empire  might  be  on  the  following  lines  : — United  Kingdom, 
India,  Crown  Colonies  and  Protectorates  7  members.  C'anada,  Australia 
New  Zealand,  the  Union  of  South  Africa  and  Newfoundland,  one  member 
each,  or  a  total  ot  12  members. 


i7i«„*-:„u.,  c. .„„!.,  -"^  correspondent,  who  signs  himself  '"  Electric 
Electricity  Supply     .,      ,    „'^     -^     \  ^     ^-  ^  ^i    ,  ,, 

to  Government  '-"PP'-^'  '*^"*'^^  *°  "^'  pointing  out  that  the 
Establishments.  '^^'^  Office  and  other  Goveronient  department.s 
are  now  taking  electric  supply  in  every  part  of 
the  country  for  offices,  works,  hospitals,  camps,  &c.,  and  electricitj- 
und^rtakings  are  faced  with  numerous  requests  for  special  terms. 

The  supply  authorities  are  sometimes  rather  in  a  dilemma  as  to  what 
principle  should  be  applied  in  view  of  the  argument  that  the  supply  is 
wanted  for  national  purposes,  and  as  such  entitled  to  special  considera- 
tion. But  looked  at  correctly  (our  correspondent  suggests)  the  decision 
is  really  taken  out  of  their  hands  by  Act  of  Parliament.  In-  the  Electric 
Lighting  Act  ot  1882  it  is  enacted  that  the  midertakers  shall  not  "  show 
any  undue  preference  to  any  local  authority,  company  or  person." 
Coiiiorat?  bodies  or  Government  departments  are,  therefore,  as  clearlv 
debarred  from  receiving  preferential  treatment  as  an,v  private  consum  ■!■ 
The  course  laid  down  is  obviouslv  quite  clear — namely,  that  there  nui^t 
not  be  made  to  any  Government  department  any  reduction  from  tli  ■ 
standard  rates  beyond  that  uliirli  i<  warranted  by  the  conditions  imder 
which  supph' is  taken  (maxiinant  clini,i;id,  hours  of  use,  &c.),  or,  in  other 
words,  Cjovernment  depaidmnls  mu^i  I  »■  treated  on  all  fours  with  all  other 
consumers.  Of  course,  where  then'  is  a  case  where  a  patriotic  feeling 
might  naturally  come  toJ;he  fore,  say,  in  th?  case  ot  hospitals,  &c.,  it  is 
clearly  the  more  advisable  course  to  keep  strictly  within  the  Electric 
Lighting  Act,  and  to  give,  say,  a  donation  to  the  hospital  or  help  in  any 
other  way  ([uit:-  independently.  It  amounts  to  the  same  thing  in  tb'^ 
end :  no  principle  is  violated,  and  no  improiier  pircedent  formed. 
Further,  if  undertakings  take  this  coni'se  it  would  mean  consistency  of 
action  throughout  the  industry. 

*         *         *         * 

Newcastle-on-Tvne  ^"^  ""■'"  ^'^  "'"^"  ^''"'"  *''^  ''*'P"''^^  °*  *'^''  meetings 
i?i„„«--„:».,  c. . .,«!.,  elsewhere,  the  proposals  for  the  acquisition  of 
Electricity  Supply,     ^j,^^,.^^   ^^   j,,^,    Cleveland    &    Durham    Electric 

Power  (Ltd.)  bj'  the  Newcastle-upon-Tyne  Kledric  Supply  Co.  have 
been  adojited. 

The  Newcastle  Co.  will  give  to  the  shaivholders  of  the  Cleveland  Co. 
(I)  18s.  fully  paid  of  the  preference  share  capital  of  the  Newcastle  Co.  in 
exchange  for  eveiy  £1  of  pivfereiuie  shan-  capital  of  the  Cleveland  Co.. 
together  with  3s.  (id.  of  funded  inefeivnee  income  stock  (being  amount 
issued  in  respect  of  each  pnten-uee  share)  :  (2)  IGs.  fully  paid  of  tin 
prcicrence  share  capital  ol  the  Xeweavtle  Co.  in  oxeliange  for  ever\-  tl 
of  preference  share  capital  of  the  Cleveland  Co.  held  without  funded 
pri'ferencc  income  stock  :  (3)  10s.  fully  paid  of  the  pivfen'nee  share 
capital  of  the  Newcastle  Co.  in  exchange  for  eveiy  tl  of  ordinaiy  share 
onpital  of  the  Cleveland  Co. 

The  scheme  will  InMiefit  both  companies,  and  it  will  place  the  New- 
castle Co.,  which  is  the  leading  and  most  progressive  industrial  power 
company  ot  the  countiy.  in  a  still  stronger  position  to  deal  with  the 
rapidly  increasing  demand  for  electric  power  in  the  important  Tvneside 
area. 
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IMPORTS  AND  EXPORTS  OF  ELECTRICAL 
MANUFACTURES. 

From  March  17,  1917,  to  March  23,  1917. 
IMPORTS. 

LcKDCU.— U.S.A.  :  Wire  and  cable.  £395:  elec.  machinery.  £59;  unenumerated , 
£2,96i3.  Japan:  Unenumerated.  £4,971.  France:  Elec.  carbons.  £1.344:  unenu- 
merated .  £290.  Switzerland  :  Elec.  carbons,  £930  :  elec.  machinery,  £96  :  unenumerated . 
£236.     Holland:   Elec.  glow  lamps,  £2,888.     Canada:   Unenumerated.  £114. 

EXPORTS. 

To  AuSTRALASL-v. — Auckland:  Elec.  machinery.  £100;  unenumerated,  £65.  Mel- 
bourne: Elec.  machinery,  £106:  unenumerated.  £78.  Sydney:  Elec.  machinery, 
£423:  unenumerated,  £659.  Wellington:  Wire  and  cable,  £360  :  unenumerated,  £858, 
Adelaide:  Elec  machinery,  £446 ;  unenumerated,  £36.  Christchurch  :  Elec.  machinery. 
£342.  Brisbane:  Unenumerated ,  £27.  Perth:  Elec.  machinery,  £12  ;  unenumerated, 
£137.    Dunedin :    Unenumerated,   £105.    Freemantle:    Elec.  machinery.   £32 

Africa.— Cape  Town:  Elec.  machinery.  £146;  elec.  lamps.  3.650  n.o.  :  unenu- 
merated, £ira.  Port  Elizabeth:  Unenumerated.  £23.  Durban:  Elec.  machinery. 
£102:  wire  and  cable,  £1 ,665  :  unenumerated,  £616.  East  London:  Unenumerated, 
£122.     MosselBay:  Unenumerated,  £10. 

Egypt, — Port  Sudan:  Unenumerated,  £24.  Suez:  Unenumerated,  £28.  Aden: 
Elec.  lamps.  250  n.o. 

India,  Ceylon,  Indo-China  and  Straits  Settlements. — Bombay  :  Elec.  machinery, 
£12;  elec.  lamps,  2,800  n.o. ;  unenumerated,  £1,003.  Calcutta:  Elec.  machinery.  £55  : 
unenumerated.  £80.  Singapore:  Wire  and  cable,  £6 ;  unenumerated,  £398.  Penang : 
Unenumerated,  £748.  Bangkok:  Elec.  machinery,  £285;  unenumerated,  £1,410. 
Sourabaya  :  Unenumerated,  £11.  Kilindini :  Telegraph  material,  £164  ;  unenumerated. 
£47.  - /"ort  5wfrtc«/!am  .■  Telegraph  material,  £286.     Karachi:   Unenumerated,  £15. 

China. — Hankow:  Unenumerated, £33.  Hongkong:  Unenumerated, £133.  Shanghai : 
Unenumerated,  £756.     Dalny :   Unenumerated,  £73.     Tientsin:   Unenumerated.  £52. 

U.S. A. — New  York  :  Elec.  machinery,  £89  :  unenumerated ,  £64. 

Canada. — St.  Johns,  N.S.:  Unenumerated,  £354.  Toronto:  Unenumerated,  £88. 
Mo'ttreal :  Elec.  machinery,  £280. 

South  and  Central  America. — Buenos  Ayres :  Wire  and  cable,  £38 ;  elec.  lamps, 
450  n.o.  ;   unenumerated,  £264.     Valparaiso:   Unenumerated,  £29. 

West  Indies. — Barbadoes:  Unenumerated,  £18.    St.  Lucia:  Unenumerated.  £20. 

HoLu^au. ~ Rotterdam :  Wire|and  cable,  £4,242.  Amsterdam :  Elec.  machinery,  £135: 
unenumerated,  £293. 

Frahce.— Paris :  Wire  and  cable,  £28:  unenumerated,  £2,673.  Dieppe:  Elec. 
machinery,  £87:  wire  and  cable,  £546:  unenumerated,  £1,774.  Boulogne:  Unenu- 
merated, £64.     Havre:  Unenumerated,  £12.     Nantes:   Elec.  machinery,  £186. 

Portugal. — Lisbon:  Elec.  machinery,  £116  ;  unenumerated,  £187. 

Italy. — Genoa  :  Elec.  machinery,  £73. 

Japan. —  Yokohama:  Unenumerated, £58. 

Malta. — Unenumerated,  £214. 

Gibraltar. — Unenumerated,  £103. 

FOREIGN  GOODS  (dnty  paid  and  free). 

Bombay:  Elec.  lamps.  20.500.  n.o. ;  unenumerated,  £12.  Hankow:  Unenumerated. 
£23.  Amsterdam:  Unenumerated.  £56.  Buenos  Ayres:  Unenumerated,  £217.  Ca/- 
cuf/a .' Elec  lamps,  53,000,  n.o. ;  unenumerated,  £70.    Hongkong:  Unenumerated,  £108. 

IN  TRANSIT. 

Singapore  :  Elec  lamps,  2.495. 

Note. — ^Thc  largp  number  of  items  in  these  official  returns  under  the 
misleadint!  heading  "  unenumerated  "  relate  to  what  18  described  as 
'■  electrical  foodi  "  and  "  electrical  materials." 


BUSINESS  ITEMS. 

Mr.  James  Bastian,  who  for  many  years  represented  the  Bastian 
Meter  Co.  and  the  Dussek  Bitumen  Co.,  and  has  latterly  held  the  posi- 
tion of  sales  manager  for  the  Bastian  Electric  Co.,  has  accepted  an 
appointment  under  the  Ministry  of  Munitions- 

The  '■  Z  "  Electric  Lamp  Mfg.  Co.  has  opened  a  branch  at  59. 
Victoria-street,  Bristol,  to  look  after  the  business  in  the  west  ui 
England  and  S.  Wales. 

Comprehensive  stocks  of  all  classes  of  "  Z  '"  drawn  wire  lamps,  Vacuum 
■  One  Watt  "  and  gas  fiUed  "  Half  Watt ""  types  will  be  held,  together 
with  motor  car  and  other  types  of  lamps  and  also  large  stocks  of  all 
classes  of  accessories  and  cable.     Mr.  W.  Weeks  is  manager  of  the  depot. 

The  offices  of  the  Thermo  Electric  Ore  Reduction  Corporation 
have  been  removed  to  2-14.  High  Holborn,  London,  W.C. 

Sale  of  Shares  by  Tender.— The  Public  Trustee  also  offers  for 
sale  by  public  tender  119,660  shares  of  £5  each  (fully  paid)  in 
Messrs.  8ieuiens  Bros.  &  Co.  (Ltd. ).  Tenderers  desirous  of  inspecting 
the  works  should  apply  to  the  Public  Trustee.  Kingsway,  London, 
W.C,  to  whom  tenders  are  to  be  delivered  by  noon  of  June  14. 
Further  particulars  are  set  out  in.  an  advertisement. 

Sale  by  Tender. — Tenders  are  invited  for  the  purchase,  as  a  going 
concern,  of  the  business  of  the  Brimsdown  Lamp  Works  (Ltd.), 
Brimsdown,  Middlesex. 

Tenders  to  the  Controller,  Mr.  H.  J.  Morland  (Messrs.  Pries,  Water- 
house  &  Co.),  3,  Frederick"s-place,  Old  Jewrj'.  E.G.,  by  Wednesday, 
April  18.  Particulars  and  conditions  of  sale  and  forms  of  tender  may  jje 
obtained  from  Mr.  Morland  ;  the  Public  Trustee.  New-buildings,  Kings- 
way.  W.C.  :  Mr.  J.  R.  Cardew-Smith,  solicitor.  25,  Bedford-row,  W.C.  ; 
or  Messrs.  Gailand-Smith  k  Co.,  100,  Mount-street,  Grosvenor-square,  W. 
Further  partirulars  are  given  in  an  advertisement. 

Agency  Wanted. — A  Russian  electrical  engineer,  with  good  State 
and  nnmicipal  connection,  seeks  the  sole  representation  fur  Russia 
of  manufacturers  of  turbo-generators  and  other  electrical  plant  and 
machinery,  &c.  Communications  to  M.  A.  Kraminsky,  Kamenoos- 
trowsky,  Prospect  29,  Petrograd. 

BANKRUPTCIES,  LIQUIDATIONS,  &c. 

The  first  meeting  of  creilitors  of  S.  S.  Coster  &  Co.,  electrical  and 
mechanical  engineers,  14,  Cladstone-road,  West  Ham  Park,  London, 
E.,  will  take  place  on  April  3  and  the  public  examination  on  May  9, 
both  at  Bankruptcy-buildings,  London.  W.C. 

A  meeting  of  creditors  of  Simplex  Insulators  (Bourke'.s  Patent, 
(Ltd.)  (in  vol.  liq.)  will  be  held  on  April  5  at  56,  Moorgate-street, 
Louden,  E.C. 
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ELECTRICITY  SUPPLY. 
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EXTENSIONS. 

Bedford.  -1h'-  LC.  Bcurd  have  .sanctioned  without  local  ini|iiiiy 
the  folliiwjiig  loauH  for  the  electric  supply  department  : — 

tK.J.JO  (or  buildiMKH  (p-i,ayabU'  in  30  years)  ;  £20,71 1  for  boiler  lioii.sc 
pl»nt,  Mti-e|  uhimni  y,  punipK.  &c.,  turbo-genc^ator,  engine  room  ncccs- 
joirii-x,  Hwitchbonrd  connectionH.  trannformers  ami  switchKcar  ;  £l,.502 
for  mnini  (2.1  year.);  £1,140  for  mechanical  stokers  and  motors  (10 
yi-ar-) :   t!HHI  for  coal  bunkt-rs  (20  years). 

Mexborough.  'I'hf  (Vumcil  have  applied  for  authority  to  borrow 
£0,.')/K»  for  I  x(i-nBioiiM  of  the  eler'tric  Bupply  undiTlaUing. 

Middlesbrough.  ()w;iig  to  Ihc  increasing  di'iiiaiiil  for  electric 
IMiwiT  It  i«  pro|»iw(|  t'l  lay  a  new  cable  from  the  Coinmercial-Htreet 
•  lib  «t,ilir,n  to  (IrayMtreot,  ut  a  cohI  of  £1,8(M). 

M)recambe.  The  Couticn  will  apply  for  minction  to  a  loan  of 
£r.,iMMi  (,,i  I  \iiii>.ioiiMof  lhei'leetrl''ity  works  after  the  war, 

Southend.  \t  I,iM  wm-k'n  meeting  of  (he  Council  (he  LIglM  Kail- 
v,c,y,  iu<i[  i;ii.lrir  l.iyliiiiij^  Coiiiiiii(ti-.r'H  ii'eoiiiiiieii(la(ioii  to  apply 
to  the  !*(;. i;,  (.,r  Mnictlon  to  borrow  iHr>,r>2(>  for  iicldiMoiml  gene- 
rntinK  piniil  led  »o  an  aiiiiMal<'<l  dflmte,  liul  »m  (lio  voting  waMccpml 
tht"  prii|HrKnl  fril  (hrongh 

aCNERAL. 

Aylesbury.  -^Tlie  Hulary  of  (Ik    l.orougli  elfc(riiiil  eiigll r  (Mr,  W, 

\.   riiriil.iill)  linx  been  ,w  reuM  <l  (<i  i:22ri,  riHing  by  annual  incrementH 
of  CIL'.   IOh.  (.,  £2fi«»  (rfT  /iiiiiiiiii, 

tbivlon   ( Yorkii. — A(  ii  piibljr  nic'(!(ifi^  of  riHopnyerH  n  ri-Holii(.ion 

ilu>  Coiiiii  il  to  repudiate  tlii'ir  iigreeineiit  widi  the 

Hon  of  VorUoliire  (Ltd.)  to  apply  fo    n  proviMional 

■•'■'■'        ""    I'l'il.iiig   f»voiiri-d   a   mipply   of  electric   ciiireiM    lieiii^ 

ohtaiiicci  frmii  Rriulford  (^ir|Miriili<in. 


Dublin. — Some  of  the  new  meniliers  of  the  Port  and  Diiks  Board 
have  been  investigating  the  administration  of  the  electricity  dcjiart- 
meiit. 

Till'  number  of  units  of  electric  current  generated  by  tlie  plant  in  lOKi 
was  437, K40  ;  neiierating  cost  was  2'538d,  per  unit,  interest  and  sinking 
fund  amounted  to  II  lOd.  and  salaries  0-1  lOd..  n  total  of  3-7()7d.  per  unit. 
As  the  (ota!  cost  per  unit  sold  by  the  ('ori>orntion  for  li)l(i  was  2fi2d,  it 
is  simt-'cstcd  tluit  it  might  be  possible  to  enter  into  an  arrangement  by 
which  the  ('oq)oration  would  take  over  (lie  Hoard's  station  or  supply 
thcni  with  current. 

Dundee.  On  IIh-  Jltlh  inst.  there  wiis  ;i  laibirc  of  the  cleclricily 
supply. 

At  1 1  a.m..  owiiiH  to  the  failiuc  of  the  i;rcatcr  poition  of  tin-  il.c.  Mippj'  , 
Ihr"  IramwavH  weix>  Htoppcd,  ultliongh  only  a  few  works  siijiplieil  willi 
e.h.t.  current  wen-  alTcct  'd.  Tli-  (liiralion  of  the  stoppage  lasted  till 
about  12.30,  by  which  time  cvcrythini;  was  again  normal.  The  fault  was 
discovered  on  one  of  the  e.h.t.  tniriU  fci'il'rs  sii|'plvinK  "ne  "f  (he  sub- 
stations. On  (he  following  moriiiiiK  (the  2|st  inst.)  tic.'  seconil  e.h,t, 
trunk  feeder  BUpplying  the  same  stution  broke  downt.  On  thin  occasion 
a  few  of  the  e.h.t.  consiiincrs  wvi'"  cut  olT,  but  no  intcrrwiitions  w  re 
(.aiised  to  the  (I.e.  or  tramway  mui  ply.  When  the  second  cable  brok" 
down  di"  Kub-statioii  was  entiri-ly  I'ut  oil,  but  the  oonsuiiicrs  nientioueil 
wiTc  changed  over  and  del  ffom  one  of  the  other  stations.  On  localisiiin 
til"  (aiilt,  the  ground,  wliii'li  is  (■liiilly  cMiiniiosed  of  gasworks  refuse,  was 
found  to  be  on  lire  under  the  cables,  wliicli  aocount'Cd  for  the  mains  >;iviiin 
wav.  The  eali|i-H  weii'  laid  soiiie  live  or  six  years  ago  in  fibre  conduits 
siirroundad  by  (lonon'te,  and  at  that  time  tli'<  ;;roiind  aiipeaied  to  be  all 
rinht.  no  indication  of  any  ixM-uni'mc  wliicli  has  baiiiienc'il  at  pie.-cnt 
ap;iearing  (,li(in  possible. 


Corey  (Ireland).      A    local    compam    is   bi'ing   formed 
i'«(ablisli  electric  aupply  works. 
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Grimsby. — Tlic  Cuuncil  has  entered  int<i  iiii  agreement  with  the 
tireat  Central  Railway  Co.  for  a  .supply  of  current  for  emergency 
purposes. 

Hackney.— The  official  tests  of  the  o.OOU  kw.  turbo-alternator  and 
auxiliary  plant  recently  installed  by  Messr.s,  Willans  &  Robinson 
have  been  made,  and  the  borough  electiical  engineer  (Mr.  L.  L. 
Robinson)  his  lertiricd  that  the  contractors  have  duly  completed 
their  contract  in  accordance  with  the  general  conditions. 

The  Electricity  Committee  recommend,  subject  to  certain  conditions, 
an  annual  subscription  of  £.5.  os.  to  the  Engineering  Standards  Com- 
mittee. 

Leicester. — The  shift  enginecr.s  at  the  Lcro  ])ower  station  and  (he 
su|:erintendcnt  of  overhead  electrical  equipment  have  been  granted 
an  adilitional  .'is.  per  week. 

North-East  Coast  Linking-up  Scheme. — A  scheme  for  the  linkingup 
of  the  electric  sujiply  undertakings  of  South  Shields  and  Sunderland 
Corporations  and  of  the  Xewcastle-npon-Tyne  Electric  .'supply  Co.  is 
under  consideration. 

Middleton. — A  scheme  for  coiuaecting  uj)  the  electricity  works  with 
the  Manchester  electricity  supply,  and  thus  enabling  a  considerable 
reduction  of  the  present  generating  plant,  has  been  submitted  to  the 
Board  of  Trade. 

Provincial  Electric  Supply  Committee.— In  reference  to  th^  recent 
announcement  in  our  columns  that  a  Connuittte  was  being  fonued 
to  represent  the  Provincial  Electric  Sup))ly  Committee  of  England 
holding  ]jro\isional  orders,  we  are  pleased  to  hear  that  the  proposal 
has  met  with  great  success. 

In  the  short  space  oi  time  that  has  elapsed  some  60  provmcial  com- 
panies (representin;;  between  200  and  300  provisional  orders)  have  become 
members.  The  bulk  ot  the  capital  invested  in  provincial  companies, 
which  amounts  to  some  £7.000.000  or  £8.000.000,  is.  therefore,  fully  re- 
presented, and  the  Committee  represents  all  the  important  companies 
in  the  United  Kingdom. 

In  view  ot  the  many  serious  problems  which  electric  supply  industiy 
has  to  deal  with  iu  the  immediate  future,  the  Committee  ought  to  offer 
an  invaluable  means  of  focussing  the  active  lines  of  policy  of  the  various 
companies  on  any  of  those  imi)ortant  questions  which  have  to  Ije  solved 
at  the  iirescnt  moment. 

Provisional  Order  Transfers.- The  Board  of  Trade  has  extended 
for  one  year  from  .Jan.  30.  ](tn,  the  tune  limited  for  transfers  by  the 
Bradfordon-Avon  Electric  Lighting  t)rder.  1014,  and  the  War- 
minster Electric  Lighting  Order,  I9I-1. 

ShefBeld. — The  enterjirising  engineer  and  maiuiger  of  the  electric 
power  department  (Mr.  S.  Edgar  Fedden)  has  found  a  new  field  for 
expending  his  surplus  energy,  and  his  example  is  one  which  might  be 
copied   by  others  in  connection  with  National  Service. 

Mr.  Fedden  got  intc  corammiication  with  the  Board  of  Agriculture  and 
asked  them  to  provide  motor -ploughs  and  he  would  get  the  land  ploughed. 
The  ploughs  are  (it  is  stated)  arriving,  and  expert  members  of  Mr.  Fedden's 
staff  at  the  electricity  stations  arc  to  put  in  their  spare  time  as  volunteer 
ploughmen.  "  They  will  motor  to  farms  in  the  evening  and  plough  all 
night ;  they  will  also  spend  their  week-ends  in  healthy  work  on  the  land."' 
■  That  is  an  example  of  practical  patriotism  which  will  add  to  the  nation's 
food  supply  and  also  improve  the  health  of  the  men  who  are  engaged  in 
the  work. 

West  Ham. — An  agreement  has  been  ajiiiroved  for  the  sui)pl.v  of 
electricity  to  Messrs.  Whitefields  (Ltd.).  and  revised  contracts  have 
also  been  ap])roved  for  supplies  to  the  Hart  Accumulator  Co., 
Venesta.  Lunited,  and  the  London  &  Scottish  Engineering  Co. 

West  London  Linking-up  Scheme.— We  are  glad  to  learn  that 
further  progress  i.s  likely  to  be  made  with  the  scheme  for  the  linking- 
up  of  the  Fulhani,  Hnmmorsniith  and  Batfersca  electricity  under- 
takings. 

It  will  be  remembered  that  the  linkinf;.up  scheme  was  ])romotcd  some 
2.1  years  ago  and  everv'thing  was  arrauijed.  but  unfortunately  on  the  out- 
break of  war  til"  Tresaury  objected  to  that  iiortion  between  Fulham  and 
Hammersmith  Ix'ing  carried  out  at  that  date  im  account  ol  e.vjicnditure. 
Negotiations  are  now  jn'oc^eding  with  a  view  to  Kctting  this  p.art  of  the 
line  comjileted.  and  it  is  hojed  to  have  the  complete  scheme  tinished  by 
next  wintiT.  The  linking-up  between  Fulham  and  Battcrsea  has  Ix-cn 
in  operation  lor  18  months,  and  has  tuoved  of  fjrcat  benefit.  Some 
.S.OO(»,(I(IO  units  have  lx>eu  Kuiiplicd  by  nicans  of  linking.up. 

Willesden.-  Notice  ha.s  teen  given  to  terminate  the  Council's 
agreement  with  (he  North  Metropolitan  Electric  Power  Supply  Co. 
forth  ■  supj)ly  to  the  Council  of  energy  in  bidk  on  March  31,  1918. 
and  negotiations  are  to  be  entered  into  with  the  company  with  a 
vinv  (o  fresh  rates  being  hxed  and  (mlodied  in  a  new  agreement. 

The  L.O.  Hoard  have  intimated  that  thev  are  not  ))repared  at  pre.-cnt 
to  sanction  th-  raising  of  a  loan  of  £10, 1  lO'for  new  cables  from  Taylor's- 
lane  to  Acton-lane  .sub-station  and  from  TaylorVlnnc  to  Anson-road, 
and  for  transformers  and  services. 


ELECTRIC  TRACTION. 

Belfast. — In  a  recent  report  on  the  tramways  the  general  manager 
(Mr.  J.  S.  D.  Moflct)  makes  the  following  recommendations  : — 

That  all  d'scouit  and  cheap  privilege  ticket"!,  including  P.O.  officia? 
t'ck'>t<.  workman's  retur.i  ticket-s,  constables'  privilege  tickets  and  chil- 
dren's h.alf  p^'uny  school  tickets  be  abolished. 

That  th"  iieiiny  stages  be  short'med,  and  that  the  length  of  the  first 
stage  on  each  rout"  from  th?  Castle  .Jmiction  donotexceed  It  milts. 

That  the  standard  length  of  the  ordinan'  pennv  stages,  e.vcluding  over- 
lapning  stages,  be  fixed  at  from  2,300  yd.s"  to  2,600  yds.  (1|  to  U  miles), 
and  that  the  other  stages  be  regulated  accordingly. 

A  revised  fare  scheme  in  aooordanO'3  with  the  above  suggestions  wa."; 
submitted. 

Bootle. — The  tramway  track  in  the  borough  over  which  the  Liver 
|)ool  tramcars  run,  is  maintained  by  Bootle  Corporation,  and  it  is 
alleged  by  Liverpool  Tramways  Committee  that  the  track  has  been 
allowed  to  get  into  such  a  state  of  bad  reijair  that  their  cars  were 
damaged,  and  a  financial  clauu  has  been  made  on  that  ground. 

Carlisle. — It  is  proposed  to  pur.chase  a  2J-ton  'lectric  vehicle  fcf 
the  lemoval  of  ashes  and  refuse,  &c.,  at  a  cost  of  £79.5. 

L.C.C.  Tramways  and  Snowfalls. — IJuring  the  snowstonns  of  last 
month  salt  was  u.-ed  liy  tin-  Borough  Councils  to  melt  the  snow,  and 
this  was  alleged  to  have  been  the  cause  of  the  disorganisation  of  the 
service. 

The  London  ('ount,\'  Council  has  circularised  the  Borough  Councils  on 
the  subject.  Attention  is  drawn  to  the  serious  effects  on  the  tramways 
service  of  the  u«e  of  salt  formelting  snow,  and  a  hope  is  expressed  that,  in 
considering  the  steps  to  he  taken  on  the  occasion  of  snowfalls,  the  Comiei  1 
will  avoid  the  use  of  salt  on  or  near  conduit  tramway  tracks. 

The  Cleansing  Committee  of  Lambeth  Borough  Comicil  suggested  that 
the  Loudon  County  Comicil  should  be  asked  to  investigate  the  prac- 
ticability of  brooms  being  affixed  to  tramcars.  whereby  the  slush  resulting 
from  the  thawing  of  the  snow  by  salt  might  bo  swept  up.  The  general 
manager  of  the  tramways  stated,  in  reply,  that  theie  were  a  few  features 
iu  connection  with  the  proposal  which  would  make  its  application  to- 
London  very  difficult  and  objectionable,  if  not.  indeed,  impracticable. 
The  total  numb  er  of  Lambeth  Council's  staff  available  for  snow  cleansing 
was  200,  and  no  casual  labour  was  obtainable.  In  pre-war  times  as  many 
as  1,500  men  had  been  engaged  for  several  successive  days  at  a  time  in 
snow  clearing.  Under  the  present  conditions,  unless  the  use  of  salt  is 
continued  in  times  of  snow,  the  whole  of  the  vehieular  traffic  on  the  main 
roads  of  the  borough,  apairt  from  the  tramways,  would  suffer  serious 
inconvenience  and  disorganisation. 

Motor  Traction  v.  Horse  Haulage.— The  ■■  ilunicipal  .loumal  "  has 
published  a  table  by  Jlr.  F.  S.  R.  Carter,  surveyor  to  Beddington  and 
\Vallington  Coimoil.  giving  information  obtained  from  13  local  authori- 
ties on  the  subject  of  motor  traction  for  municipal  purposes. 

'j"he  motors  were  mainly  used  for  carting  materials,  collecting  house 
refuse,  for  watering  and  str-iet  sweeping,  &c.,  and  in  11  cases  the  replies 
stated  that  motors  were  more  economical  and  convenient  than  horses. 
In  two  cases  it  was  reported  that  the..y  were  not  more  economical,  because 
the  journeys  in  the  district  were  short.  In  onl '  one  instance  was  electric- 
power  employed — viz.,  at  Heston  and  Isleworth — and  the  reply  was  that 
the  Edison  wagon  used  was  more  economical  than  the  former  system. 

Newport  (Mon.). — The  tramway  men  struck  last  week  owing  to  a 
refusal  of  their  demand  for  increased  ];ay  and  as  a  protest  against 
women  drivers. 

( )n  the  22nd  inst.  thf  men  decided  to  drive  the  early  mvmition  workers" 
car.  and  subsequently  to  fake  the  cars  to  the  sheds. 

The  chairman  of  the  Tramways  ('ommittee  (Mr.  Moxon)  issued  astatc. 
ment  that  at  their  last  meeting  a  re(|uest  for  increased  pay  was  received 
from  the  men's  association,  upon  which  the  manager  was  asked  to  report 
at  the  next  meeting.  This  was  conveyed  to  the  men's  secretarj',  who- 
exuDJssed  pleasure  at  the  decision,  and  a  hope  that  the  branch  president 
would  be  reinstated,  and  the  offenci?  lor  which  he  was  suspended  over- 
looked. 'J'lie  Cardiff  Ijranch  secretary  on  Wednesday  saw  the  chairman 
and  manager,  and  asked  that  no  women  should  drive  cars,  but  in  view  of 
the  demands  of  the  Minister  of  Munitions  and  the  Director  of  National 
Service  such  a  iiroinise  could  not  be  given.  The  Committee  decided  to- 
run  the  best  service  possible,  and  agreed  to  meet  a  deputation  from  tho 
men  when  the  strikers  lia<l  returned  to  work.  Instructions  have  been 
issued  to  give  preference  to  munition  and  transjiort  workers. 

Stratford. — The  Council  have  dec''de<l  to  make  inquiries  from  local 
authorit'cs  as  to  the  use  of  electrically  driven  and  petrol  motou 
wagons  for  thi^  removal  of  house  refu.se. 

Tramway  Track  Renewal.-  -The  South  Lancashire  Tramways  Co. 
has  iiotiliecl  llindley  Council  that  it  may  le  neeessary  iu  the  near 
future  to  take  up  the  rails  in  Market-sdcet  owing  to  the  iiuporfanco 
of  obtaining  rails  for  renewals  of  other  parts  of  the  company's 
system.  The  track  will  be  leinstatcd  when  rails  can  be  obtained 
after  the  war. 

Tramway  Women's  WageS.— In  Lancashire  and  Cheshire  the 
women  tramway-  workers  are  demanding  an  increased  war  bonus 
varying  from  2s.  or  3s.  to  Cs.  (id.  );er  week,  and  fonual  notice  has 
been  given  of  intention  to  cease  -work  at  the  end  of  the  mouth  uulcs» 
the  demand  is  granted  by  the  tramway  authorities. 
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LIGHTING  AND  INDUSTRIAL  POWER. 

Dungannon. — A  recent  public  meetiug  passed  a  resolution  in 
favour  of  the  public  electric  lighting  scheme  of  Mr.  Jolm  Cunningham, 
iin  cxmeiul;er  of  the  Urban  Coiuieil. 

Factory  Driving. — The  electric  drive  is  now  employed  in  every 
moilem  factory,  and  the  reconstructed  works  of  theWillesden  Paper 
&  Canvas  Works  (Ltd.)  are  no  exception  to  the  rule,  for  electric 
power  is  employed  throughout,  except  for  the  dr\nng  machine,  which 
i.s  .steam  heated. 

Fifeshire. — Dunfermline  District  Committee  has  granted  per- 
mission to  the  Fife  Electric  Power  Co.  to  erect  jwles  for  carrying  two 
overhead  cables  from  the  Townhill-Lochgelly  transmission  line  to 
No.  :i  Pit,  Kingseat. 

Kensington.— The  Xotting  Hill  Electric  Lighting  Co.  recently 
offered  to  convert  the  public  electric  lamps  from  the  "series"  to  the 
"  parallel  "  system. 

The  company  ofEcred  to  give  a  separate  supply  of  electricity  to  eacli 
of  the  52  street  lamps  provided  the  Coimcil  supplied  and  fixed  the 
necessary  switches  and  fuses  at  an  estimated  cost  of  £72.  The  engineer 
reporttd  that  the  alteration  would  permit  of  any  candle  power  lamps 
being  fixed  on  the  .standards,  reduce  the  probability  of  earth  leakage  and 
in  the  event  of  one  lamp  Ijecoming  defective,  the  lighting  of  the  other 
lamps  would  not  l>e  interfcrred  with.  The  Engineer  was.  therefore. 
authorised  to  carry  out  the  work. 

IMPERIAL  NOTES. 

Australasia. —  hnestigations  are  being  made  in  connection  with 
proposals  to  develop  hydro-e!ectric  power  in  the  North  Island  of  New 
Zealand. 

It  is  thought  that  three  generating  stations  will  be  necessary  on  accomit 
of  the  large  and  rough  ar^^a  over  which  it  would  be  essential  to  rim  trans- 
mifi-sion  wires.!  Surveys  are  being  made  in  the  Auckland  district  with  a 
view  to  the  erection  of  works  to  utilise  power  from  the  Waikato  river  : 
the  other  two  stations  will  probably  be  in  the  Manawatu  and  Waikare- 
moano  districts.  .\t  a  conference  held  recently  of  about  a  dozen  local 
bodies  in  the  Auckland  district  it  was  decided  to  urge  the  Government 
to  provide  hvdro.electrio  power  in  the  Province  of  Auckland.  It  was 
.staled  that  an  up-to-date  scheme  would  cost  irom  £200,000  to  £300,(100. 
.lavinK  tSO.WXl  a  year  in  Auckland  and  suburbs. 

A  company  has  rec<-ntly  been  formed  in  New  Zealand,  with  a  capital 
of  £70,(KK).  to  produce  iron  and  steel  from  m.agnetic  and  titaniferous 
iron'ands,  of  which  there  is  a  large  deposit  on  the  coast  at  Taranaki,  near 
Now  Plymouth,  North  Island.  The  intention  is  to  instal  a  furnace 
oapablo  of  dealing  with  70  tons  of  ironsands  weekly.  It  is  claimed  that 
pig-iron  can  U-  producedf  rom  ironsands  at  a  cost  not  exceeding  £.3  a  ton. 

In  .lanuarj'  Mr.  .1.  H.  Butters,  manager  of  the  Tasmanian  State  Hydro, 
electric  Department,  who  has  made  (in  company  with  members  of  the 
Mt.  L>'cll  <'o."s  engineering  staff)  an  inspection  of  the  King  river,  is  of 
opinion  that  the  King  river  might  be  used  for  generating  power,  and  he 
proposes  to  make  a  complete  survey  of  the  river  in  the  locality  of  the 


Gorge,  about  7  miles  from  Queenstown.  The  electrical  energy  would  !>!> 
supplied  to  the  Mount  Read  and  Ro.sebery  Mines.  It  is  expected  that 
23,000  H.p.  can  be  obtained. 

India. — On  Jan.  26  the  Ciovernor  of  Bombay  laid  the  foundation 
stone  of  the  new  Victoria  Jubilee  Technical  Institute  at  Matunga. 

In  1912  the  tntstees  of  the  Institute  considered  it  necessary  to  have  a 
systematic  organisation  of  technical  education,  to  convert,  the  Institute 
into  a  Central  Technological  institute  for  the  Presidency  and  to  remove 
from  its  present  site  to  a  more  extensive  one. 

The  report  on  the  work  of  the  Electrical  Division  of  the  Pimjab 
Public  Works  Department  for  191,5-10  shows  expenditure  on  original 
works  Rs.  1,19,828.  In  Lahore  electric  lights  and  fans  wer?  installed 
in  the  medical,  veterinary  and  Government  colleges  and  in  the  lunatic 
asylum.  The  Governm.ent  press  was  also  supplied  with  electric  motors, 
the  roads  in  the  Lawrence  Gardens  were  lighted,  and  additions  and 
alteration  were  made  to  the  electric  lighting  at  Government  Houfe. 
In  Lahore  the  Electrical  Division  has  charge  of  1,952  fans,  3.093  lamps 
and  21  motors,  which  represent  a, capital  value  of  about  Rs.  3,60,000. 

MISCELLANEOUS. 

British  Westinghouse  Employees' War  Relief  Fund.— The  accounts 
of  this  fimd  for  the  period  from  Aug.  22,  I9I4,  to  Dec.  31,  1916,  gives 
the  following  particulars  : — 

Contributions  by  employees  amount  to  £24,.529  and  by  company  to 
£11,391,  while  donations  and  interest  received  bring  total  receipts  to 
£30,394,  out  of  which  £20.584  has  been  paid  to  dependents  of  employees, 
£11,090  transferred  to  disablement  and  dependents"  fund,  £1,204  dis- 
tributed in  Christmas  gifts  and  £834  contributed  to  local  and  national 
funds. 

We  regret  to  learn  that  the  number  of  war  fatalities  amongst  the  com- 
pany's employees  is  li'i'S. 

Enemy  Firms  Wound  Up. — Clauus  against  Meirowsky  &  Co., 
Carriage-street,  Old  Trafford.  Manchester,  electrical  insidation  manu- 
facturers, are  to  be  .sent  to  the  Controller,  Mr.  (!.  H.  Warmington.  33, 
St.  Swithin's-lane,  Londtn,  E.G.  4,  by  AprQ  23. 

The  controllers  of  Kampe  &  Co.,  2,  Sandland-street,  Red  Lion-square. 
London.  W.C.  I,  machineiy  merchants ;  and  the  London  Electron 
Works  Co.  (Ltd.),  Regent's  Dock,  Limehouse,  London,  E.  14.  chemical 
manufacturers,  have  applied  for  release.  Objections  to  the  Board  of 
Trade  by  March  31. 

Light  Alloys  for  Aircraft. — In  order  to  co-ordinate  the  work  iii  con- 
nection with  the  use  of  light  alloys  in  the  construction  of  aircraft  and 
aircraft  engines,  the  Advisory  Committee  for  Aeronautics  recently 
appointed  a  Light  Alloy.s  Sub-committee.     The  members  are  : — 

Mr.  Henry  Fowler,  superintendent  of  the  Royal  Aircraft  Factory 
(chairman),  Lieut. -Commander  ('.  F.- Jenkin.  R.N.V.R.,  and  Prof.  F.  C. 
L"a  (representing  the  .\ir  Board),  and  Capt.  H.  P.  Philpot,  Mr.  A.  W. 
.lohns  and  Dr.  W.  Bosenhain,  representing  respectively  the  Aeronautical 
Inspection  Department,  the  Director  of  Naval  Construction,  Admiralty, 
and  the  National  Physical  Laboratory,  together  with  the  chairman  of  the 
Advisorv  Committee  for' Aeronautics,  ox  officio. 


I        TENDERS  INVITED  AND  ACCEPTED.       g 


Cooling  Towers. 

'I  he  Elect ricity  Committee  of  HuLLCoriwration  invite  tcnder.t 
tor  the  voiMnn  towers  recpiired  in  connection  with  the  extensions 
III  plant  at  their  Sculcoale.s-hine  generating  works.  Forms  of 
lender  and  H|i<rcilicalioriH  from  the  City  T'reasurer,  Mr.  T.  ('<. 
.Mihier,  anrl  Icmlers  addresst'd  to  the  chairman  of  the  lilectricity 
C.„„,iiill.e.   Cuildb.'dl,    llidl,   are   I,,   be   in    by  noon,   Ai)rll    12. 

Turbo-altcmators,  Transformers  and  Condensing  Plant. 

( .i.A-i.ow.-  'I  he  Corimration  of  (dasgow  invites  tenders  re- 
(uriDibh-  .\pril .')  for  Tiirlu)  alternators  (I r>,()00  kw.),  tranHformero 
and  iiitidenHiiig  piaiit  for  their  new  generating  Htatjon  at  l)al- 
niarnoek.  I'articidarn  from  W.  W.  I.jickie,  Chief  Engineer  ami 
M'XiiiKer,  ".'i.  Walerloo-Hlreel.  filasgow. 

U,Mtnis<iT<).s'  Elii  irieily  and  TrnniwiiyH  Conimitteo  re(|nire 
U-ndem  by  noon  April  II,  for  supply  of  one  3,00(1  kw.  turbo- 
nll'Tuntnr  luiil  hiirdiiK  coiideiising  plant.  Sjieviliciitionti  from 
Bor.M ■         i.T. 

M  ''onirnillee  re(|Hire  lenderH  by  lOa.ni. 

Apfil  ,d  iTection  of  ii   turlio-allcnmtor  and 

'oiidrn  iiij;  jilaiit  ii!  ll.iir  Stuart  street  Hlntioii.     S|>ceili(witionH 
In.m  Mr.  F.  E.  HugluH,  Town  Hnll,  Mun":heHter. 
Motors  and  Transtormon. 

W  ^r'.l'.I^l.•rl'^■  lili'i  trii  ity  iinrl  T'raiiiwayM  Coinmitteii  reipiire 
iriiilir!  I,-,  ii(,i,M  .April  II  for  the  Hupply  of  MulDrM  and  TraiiH- 
f'.rio.  I-      S|K'riliintionN  from  IS<jrougb  Kleetriuul  Engineer. 


Arc  Lamp  Carbons. 

St.  l'.vNiKA.s  (London)  Borough  Coimcil  invite  tenders  for  tho 
sup])ly  of  arc  lanij)  carbons,  delivery  to  be  made  as  requirixl. 
Speeiiicat  ions  from  tlic  Electricity  Depart  nu-nt,  Otlices  57,  Pratt - 
street,  N.W.  1,  and  tenders  to  Town  Clerk  by  noon  of  April  12. 

Electrical  Stores. 

Hn.w  (Co.  Wicklow)  Urban  Council  require  tenders  by  8  p.m. 
.\pril  3  for  the  .supply  of  tieneral  Stores  for  their  electric  light 
works.     Schedules,  &c.,  from  the  Clerk. 

LkytoN. — A  contract  has  been  entered  into  with  the  British 
Insulated  &  Heisby  Cables  (Ltd.)  for  a  supply  of  trolley  wire. 

WKSTMINHTHIt.—- The  City  Council  has  renewed  the  contracts  with 
the  Charing  Ciohh,  V\  est  End  &  City  lOli'ctricity  Supply  Co.,  Metro- 
politan Elci'tric  Supply  Co.,  and  St.  James'  &  Pall  Mall  Elcetrio 
Light  Co.,  for  the  supply  of  electrical  energy  to  the  Ctinncirs 
liiiilding.s. 

The  (luardiaiiH  have  accepted  the  tender  of  Po|»'«  bimp  Co. 
for  the  supply  of  electric  lamps  and  that  of  Bell's  United  Asbestos 
Co.  for  engineers'  sundries. 

SlIKFKIKI.D.— The  Highways  Ci)niinitlee  have  ac(epted  tin-  oiler 
of  .Messrs.  Rnnsonies,  Sims  &  Jellerii's  to  supply  a  2  2J  ton  "Or- 
well "  electrii'  lorry,  on  condition  that  one  month's  trial  is  allowed, 
and  a  payment  of  £25,  plus  caniuge,  to  be  niudo  if  the  vehicle  is  not 
found  satisfactorv. 
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FINANCIAL    MATTERS. 


COMPANIES'  MEETINGS  AND   REPORTS. 


City  of  London  Electric  Lighting  Co.  (Ltd.) 

Tlic   twenty-seventh  ordinary  general  meeting  was  held  on  the  2lst 
jnst..  Mr.  J.  B.  Braithwaite,  presiding. 

The  notice  convening  the  meeting  was  read  by  Mr.  J.  CECIL  BtJLL, 
one  of  the  Joint  Managing  Directors. 

The  CHAIRMAN   said  :     Gentlemen,  the  total  capital  spent  during 
the  past  year  has  been  £7,775.  but  we  have  written  o£E  £5,587,  so  that 
the  net  increase  is  only  £2,188.     The  result  has  been  that  we  have  been 
able  largely  to  reduce  the  loan  from  our  bankers.     Last  year  it  stood  at 
£66.000,  at  the  date  of  the  balance  sheet  it  stood  at  £34,000,  and  at  the 
present  dateatnothing.     Our  total  gross  revenue  has  increased  by  £21, 116 
toa  figure  of  £332,935  Ifis.  lOd.   That,  of  course,  is  due  to  the  increase  in 
pricA^  which  we  have  made  towards  meeting  the  increased  cost  of  coal 
and  other  generation  expenses.     In  connection  with  that  I  may  say  that 
the  last  increase  only  came  into  force  on  April  1  last  year,  and,  therefore, 
we  had  only  9  months' benefit  of  it  in  the  accounts  under  review.     This 
year  we  shall  get  the  benefit  for  the  whole  12  months,  so  that  should 
enable  us  to  maintain  our  revenue  this  year,  and  possibly  show  some 
further  increase.     On  the  other  hand,  our  increase  in  cost  of  generation 
was  nearly  the  same  figure,  namely,  £20,817— from  £82,505  to  £103,322. 
Repairs  remain  at  about  the  same  figure,  and  rents,  rates  and  taxes, 
management  expenses  and  special  charges  increased  from  £161,059  to 
£199. 1 10.     Including  balance  broughtf  orward,  the  total  available  revenue 
shows  a  decrease  of  £22,284.     After  making  the   necessary  adjustments 
we  get  some  of  it  back       Having  explained  various  items  which  ac- 
counted for  a  decrease  of  £18,356  and  enables  us  to  maintain  our  divi- 
dend at  8  per  cent,    he  proceeded:    If  you  will  turn  to   tte   revenue 
account  you  will  see  under  the  head  of  special  charges  two  items  which 
explain   our  reduction  in  the  depreciation  allowance  from  £50,000  to 
£40,000 — the   War  Bonus  to  employees  of   £4,188  and  allowances  to 
employees    on    service    £7.993,    or    together    £12,181.       Our    auditors 
were  quite  willing  that  these  special  amounts  .«hould  have  been  carried 
to  a  suspense  aceoimt  and  written  off  over  a  period  of  years,  but  we 
came  to  the  conclusion,  and  I  hope  you  will    approve  it,  that  it  was 
better  to  debit  them  straight  away  to  the  revenue  of  the  year  and  reduce  to 
some  extent  our   appropriation   to  the  depreciation  fund.     I  may  say 
that    this   reduction    of   £10,000    to    the    depreciation    fund   is    quite 
exceptional  for  this  year,   and  we   propose   not  only   to   resume    our 
regular  allocation  of  £50,000  but  also  to  make  up  this  year's  £10,000. 
The    chief   item    of   increased  expenditure   is  coal.which   has   cost  us 
£68,286,    or  an   increase   of  £18,428,   which,  curiously  enough,  is  almost 
exactly  the  amount  of  our  reduced  net  revenue  after  making  those  other 
provisions.     Of  course,  thisincreasein  thecostof  coal  is  chiefly  due  to  the 
exceptional  freights  at  present  prevailing  on  sea  home  coal.     Our  power 
Tvorks,  unlike  those  of  other  companies,  were  put  down  on  the  waterf  orthe 
purpo.se  of  securing  cheap  coal,  but  we  are  now  temporarily  suffering  from 
■    the  fact  that  at  the  present  time  railway  borne  coal  is  cheaper  than  sea 
borne  coal,  because  railway! reights  have  not  increased  to  the  same  extent 
as  seaf reights.    Therefore,  for  the  moment  the  advantage  your  company 
lias  always  enjoyed  by  being  on  the  water  is  neutralised  by  the  excep- 
tional conditions  that  now  prevail.     Of  course,  as  soon  as  we  get  back  to 
M  omial  times  we  shall  reap  the  advantage  of  having  our  coal  come  by  water. 
I  notice  that  the  President  of  the   Board  of  Trade,  Sir  Albert  Stanley, 
in  hrs  speech  yesterday  to  the  Associated  Chambers  of  Commerce,  stated 
that  we  should  have  to  bum  less  coal,  and  I  Icnow  from  past  e.\\)erience 
that  it  is  a  ])o|)uIar  idea  that  the  electric  supply  companies  of  the  country 
are  the  great  offenders  in  this  respect.     But  the  fact  that  one  bums  a 
large    quantity  does    not   necessarily  mean  that  one  is  wasteful  in  its 
burning,  and  I  wish  to  point  out  that  as  a  matter  of  fact  all  electric 
supply  companies  arc  great«conomisers  of  coal.     During  1910  there  were 
used  in  i-lectric  supply,  not  includingelcctric  traction  or  electric  railways, 
2.()(J<»  inillion  luiits.    Talking  a  very  low  rate  of  production,  say,  only 
.")(lll  units  per  ton  of  coal,  whereas  as  a  matter  of  fact  in  power  houses  like 
onrs  the  figure  is  very  much  nearer  I'OOO  units  than  .500.  but  taking  it  at 
only  .500  units  per  ton  of  coal  used,  that  consumed  four  million  tons  of 
coal  during  the  year.     Now,  if  there  had  been  no  electric  supply  the  same 
needs  would  have  been  su))))|icd  with  less  convenience,  less  value  and 
1-S9  cfficoency,  and  would  have  required  at  the  very  least  nine  million 
tons  of  coal  to  doit     The  saving  has,  therefore,  been  by  the  use  of  electric 
instead  of  other  fomis  of  energy,  five  million  tons  of  coal,  so  that  in 
seeking  to  reduce  the  consumiition  of  coal  by  electric  supply  companies 
the  authorities  would  be,  so  to  speak,  "  killing  the  goote  that  lays  the 
)5olden  egg."     They  would  be  hitting  the  very  iieople  who  ate  econo. 
niising  coal,  and,  as  all  you  gent|enu-n  are,  I  know,  patriotic,  you  may  lay 
the  flattering  unction  to  your  souls  that  in  being  shareholders  in  this  or 
any  other  electric  supply  company  you  are  assisting  in  economising  coal, 
which  is  so  necessary  at  a  time  like  this.     And  this  economy  is  true  in 
both  branches  of  our  .supply.  Take  the  ca.se  of  lighting.    SHppo.se  they  say 
wo  will  restrict  the  supply  of  light  by  electric  companies  with  a  view  to 
economising  coal.    The  effect  of  that  would  be  either  that  they  would 


increase  the  consumption  of  coal  orj  eople  wouldhave  togo  withoutlight. 
Taking  a  very  moderate  estimate,  the  one  I  mentioned  just  now,  that 
1  ton  of  coal  produces  500  units  of  electricity,  and  taking  the  consumption 
of  ordinary  lamps  at  l.V  watts  per  candle-power,  also  a  conservative 
figure,  we  get  333,330  c.p.  hours  Now,  suppose  the  same  amount  of  coal 
wasexpendedingas.  One  ton  of  coal  would  produce,  say,  13,000  cubic  ft. 
of  gas,  and  at  20  c.p.  per  cubic  foot,  that  would  give  2(iO,000  c.p.  hours  so 
that  the  advantage  of  electricity  supply  from  the  lighting  point  of  view  is 
that  you  save  73,330  c.p.  hours,  or  a  28  per  cent,  saving  in  fuel.  Conse- 
quently, any  attempt  to  restrict  the  supply  of  electric  light  would  only 
increase  the  consumption  of  coal.  And  if  this  is  true  of  lighting  it  is  very 
much  more  true  of  electric  power.  That,  of  course,  is  obvious-  when  you 
come  to  figures  and  demonstrate  it.  It  is  obvious  that  where  you  are 
burning  coal  in  the  most  efficient  boilers  of  a  large  size,  and  supplying 
electricity  with  steam  turbines  of  the  highest  possible  economy,  you  are 
burning  very  much  less  coal  per  indicated  horse-power  delivered  to  your 
mains  than  with  a  number  of  small  users,  having  their  own  separate  steam 
engines  with  very  much  smaller  boilers,  less  efficient  engines  and  greater 
expense  in  every  way.  Therefore,  whichever  way  you  look  at  it,  an  elec- 
tric supply  company  is  one  of  the  greatest  economisers  of  coal  in  the 
country,  and  if  they  want  to  economise  coal  they  should  extend  electric 
supply  largely  in  all  directions.  It  may  int3rest  you  to  know  that  as 
far  as  our  own  supply  is  concerned.  55  per  cent,  of  it  is  used  for  power  and 
heating  and  only  45  per  cent,  for  lighting.  Of  course,  of  all  methods  of 
burning  coal  an  open  coal  fire  is  the  most  wasteful.  I  am  suqirised  that 
an  enlightened  place  like  this,  to  which  we  supply  electric  light,  have 
not  put  in  electric  radiators  to  heat  it.  I  hope  if  we  meet  here  another 
vear  we  shall  not  have  to  complain  of  their  waste  of  coal  in 
this  scandalous  manner.  The  first  quarter  of  the  current  year 
we  get  the  benefit  of  the  last  advance  we  made  in  price,  and 
in  addition  our  output  has  increased  about  13  per  cent,  this  quarter. 
On  the  other  hand  the  Summer  Time  Act  is  coming  into  force  earlier 
than  last  year,  and  in  case  any  of  the  remarks  I  have  made  to-day  should 
filter  through  to  the  proper  quarters  and  have  an  effect,  there  is  the 
prospect  of  a  restriction  to  us  in  the  supply  of  coal,  which,  as  I  have 
pointed  out,  would  defeat  its  own  object.  However,  people  do  not 
always  do  the  right  thing,  and  if  they  try  to  save  coal  by  causing  it  to  be 
more  wastefuUy  used  we  may  suffer  a  little  in  revenue  in  that  respect/ 
You  may  rest  confident,  however,  that  in  the  hands  of  Mr.  Bailey,  one 
of  the  managing  directors  on  the  technical  side,  and  of  Mr.  Bull,  on  the 
commercial  side,  the  very  utmost  will  be  done  for  the  Company,  and  so 
far  as  1  can  see  I  do  not  think  there  is  any  reason  to  anticipate  that  we 
shall  have  to  make  any  further  reduction  in  dividends.  I  now  move 
that  the  report  and  accounts  be  adopted. 

Mr  FR.A.NK  BAII.1EY  seconded  the  resolution,  and  after  a  questinu 
had  been  answend  it  was  carried  unanimously. 

The  dividends  recommend(  d  were  then  declared.  The  retiring  direc- 
tors (Mr.  J.  B.  Braithwaite  and  Mr.  P.  D.  Tuckett)  were  unanimously 
re-elected,  and  Messrs.  W.  H.  Pannell  &  Co.  were  rc-electtd  auditors. 
A  vote  of  thanks  to  the  chainnan  and  staff  concluded  the  proceedings. 


ALBT  UNITED  CARBIDE  FACTOKIES  (LTD.)— At  the  annual  meeting 
last  week,  the  chaimian  (Mr.  A.  E.  Barton)  annomiced  that  the  company 
was  erecting  an  electrode  faetoiy  at  Newcastle.  The  company  con- 
sumed a  very  large  quantity  of  electrodes  (about  4.000  tons  a  year)  and 
the  matter  had  given  the  directors  a  great  deal  of  anxiety.  Prior  to  the 
war  they  were  purchased  in  Gennany  and  Austria,  but  since  the  war 
the  company  had  been  purchasing  them  in  Anu-riea.  Shipping  was  not 
an  easy  matter  in  these  times,  and  therefore  the  directors  decided  some 
few  months  ago  to  build  works  in  England.  They  were  starting  with 
works  of  a  capacity  of  5,000  tons,  which  would  afterwards  bo  increased. 
He  said  it  would  mean  a  saving,  when  the  works  were  completed  about 
six  months  hence,  of  about  £15.000  a  year  to  the  company.  There  was 
no  doubt  that  the  facton.'  would  be  considerably  enlarged  in  the  ver\- 
near  future,  because  he  finnly  believed  that  after  the  war  there  would 
be  in  England  a  ver>'  big  ])roduction  of  steel  by  electric  processes.  It 
was  going  ahead  very  rapidly,  and  he  thought  it  would  consume  veiy 
large  quantities  of  electrodes,  so  that  he  had  every  hope  that  it  would 
bo  quite  a  profitable  branch  of  their  business,  in  addition  to  giving  a 
supply  to  meet  their  own  rci|uii'ements. 

AUTOMATIC  TELEPHONE  MFG.  CO.  (LTD.)— Mr.  James  Taylor,  J. P., 
presided  ovi'r  the  niocting  on  Monday  and  in  moving  the  adoption  of  tho 
report  and  accounts  and  the  declaration  of  a  dividend  of  5  per  cent,  for 
the  year  (less  tax)  on  the  ordinary  shares,  said  the  profits  (after  deducting 
estimated  excess  profits  tax)  amounted  to  £50,450,  and  with  amount 
brought  forward  the  total  was  £63,224.  During  1916  tho  factory  had 
been  working  day  and  night.  They  had  been  able  to  complete  the  auto- 
matic exchanges  at  Portsmouth,  Paisley  and  Blackburn.  All  the  ex- 
changes they  had  erected  to  date  were  giving  satisfaction,  which  was  a 
good  augury  for  the  future.  He  had  on  previous  occasions  mentioned 
the  Leeds  exchange — the  largest  automatic  exchange  to  be  erected  in 
t  his  country.  They  had  every  reason  to  expect  that  the  exchange  would 
te  finished  lot  service  as  soon  as  the  Post  Office  was  ready  for  it.    This 
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•Icpartment,  owing  to  shortness  of  staff  and  other  calls  upon  the  service, 
had  not  been  able  to  proceed  with  their  part  of  the  scheme  as  rapidh'  as 
expected.  He  drew  attention  to  the  cash  balance  of  £139,877,  which  was 
a  large  increase  over  last  year,  but  out  of  which  they  had  to  pay  excess 
profit  duty.  That  balance  was  due  to  increased  trading  and  a  quicker 
turnover.  The  money,  which  was  largely  invested  in  short-date  Govern- 
ment security  and  subsequently  in  the  last  War  Loan,  should  be  a  source 
of  strength  to  them  when  normal  times  were  restored.  At  present  the 
works  were  fully  employed  and  were  likely  to  continue  until  the  end  of 
the  war.  They  were,  of  course  all  anxious  that  the  war  should  cease 
as  soon  as  possible,  but  he  thought  it  only  right  to  point  out  that  when 
this  time  arrived  the  company  was  bound  to  sutler,  inasmuch  as  it  would 
I*'  quite  impossible  to  cease  the  manufactures  on  which  they  were  now 
iiii;.»ged  and  revert  to  their  ordinary  business  without  considerable  loss 
of  time  and  money. 

BOGNOR  GAS,  LIGHT  &  COKE  CO.  (LTD.).— At  the  recent  half  yearly 
meeting  the  directors'  rejx)rt  stated  that  there  were  20.5  consumers  of 
'I'Ctric  current.  The  chairman  (Mr.  Lovett)  said  the  midertaking  was 
'iroci'cding  very  satisfactorily.  No  doubt  it  would  have  been  far  more 
'rn,perous  if  it  had  not  been  tor  ths  war.  No  end  of  houses  remained 
■  .  lie  built,  but  that  work  wa*  entirely  suspended.  Ho  had  land  which 
.  ould  have  been  covered  with  houses  by  this  time  had  it  not  been  for 
ilie  war.  The  electricity  department  had  more  than  paid  its  way,  and 
-aid  the  coinpa.ny  did  very  well  in  securing  electric  lighting  powers  for 
t  h  -mselves  and  so  avoiding  opposition.  Aid.  J.  G.  Denton,  who  seconded 
th-  motion  for  the  adoption  of  the  report,  stated  that  the  electricity  profit 
wai  £110,  and  although  everyone  would  liked  to  have  seen  ityt  £1,000, 
'!i -v  must  remember  that  there  was  no  building  going  on.  Later  the 
1  .d"rtakin'4  would  prnve  a  valuable  asset, 

BBinSH  ALUMINIUM  CO.  (LTD.)— The  profit  for  1916  (including 
•uiioirat  brought  forward),  after  making  provision  forexcess  profits  duty 
and  after  charging  amount.s  required  for  the  service  of  the  prior  loan 
debentures  and  the  debenture  stock,  was  £239,902.  £60,000  has  been 
»et  a-.ide  for  depreciation  and  £7r).(lOO  add<'d  to  reserve.  The  directors 
I.  commend  a  final  dividend  at  rate  of  12  per  cent,  per  annum  on  the 
i.rdinarj-  share  capita]  (making  10  per  cent,  for  year),  Icavuig  £26.926  to 
b ■  rarried  forward. 

BRITISH  ELECTRIC  TRANSFORMER  CO.  (LTD.)— The  accounts  for  1916 
-liMW.  .ift  -I  paying  all  niaTiufaetwiiML'  costs  and  expenses  of  administra- 
tion, a  net  protit  of  £21.277,  and  with  £4.604  brought  forward,  the 
available  total  is  £2.5,881.  The  board  recommend  that  £7.500  be  placed 
to  Tfucrve  and  £l,.500  to  depreciation  reserve,  that  a  ])icforence  dividend 
'•f  6  jior  cent,  for  the  year  (£.3,719)  be  declared,  also  a  dividend  of  7i  per 
'•■■nt.  on  the  ordinary-  shares  (3  per  cent,  of  which  was  paid  ir  September 
l»-t).  alworbing  £6,412.  and  that  extra  remuneration  of  £969  be  voted  to 
''ri  dirfclor-.  Iiaviii-;  to  carry  forward  t.5,7SI. 

BRITISH  INSULATED  &  HELSBY  CABLES  (LTD.)— The  chairman  (Dr- 
i:    K    .Mu^^iiiatt,  .1.1'.)  presided  <,vir  the  21st  ordinary  general   meeting 

•  .II  .Monrlay.  He  stated  that  the  profit  for  the  year  1916  was  £300,456, 
.•o.ii|.ired  with  £295,131  for  191.5,  an  increase  "of  £5,335,  which  made 
the  leHult  the  Ix-st  year  in  the  history  of  the  company.  He  was 
►  un^  the  shareholders  would  regard  this  as  satisfactory,  considering  the 
'lifticult  tinii-H  through  which  the  country  was  passing.  The  good  results 
were  the  outcome  of  a  much  larger  volume  of  business  in  money  value 
during  the  year  than  ever  iK'fore.  The  work  done — especially" during 
the  latter  months  of  the  year— had  been  almost  entirely  for  the'Govern- 
iiient,  directly  or  indirectly.  .All  the  resources  of  the  several  works  were 
.it  the  iliH{i(mHl  of  the  mifitary  and  naval  authorities,  and  Government 
work  IfKik  iin'cedeiiee  of  any  other  form  of  manufacture.  He  felt  sure 
itnt  It  was  the  wish  of  the  shareholders  that  the  company  should  render 
/dl  (i>.«iiitiinei'  in  its  power  to  produce  as  large  a,  quniitity  of  material  as 
|io«.ible  to  r  liable  our  (gallant  soldiers  and  sailors  (o  bring  this  terrible 
war  loBnatisfrntory  Cerminatiori.     The  changes  they  had  had  to  make  to 

•  liable  them  to  munufaeture  arlieles  lumpanitively  "new  to  the  company, 
the  eiirtuihiHMit  of  the  company's  ordinary  tiadl'  and  the  st(ij)i)uge  'of 
"bii.-l  III-  whole  of  the  ex[x>rt  business,  all" pointed  to  the  fad  that  after 

1..-  over  new  and  strenuoiiH  eltorts  woulrl  have  to  be  made  to 

■  oiiiiinny  lo  n-siimc  the  iinjiorlaut  position  hehl  by  it  before 

.k  of  thin  eoiidiet.     Doubtless  some  of  the  new  de"partments 

.lid  help  to  attain  this  eiiil.     During  the  year  the  niindier  of 

'.v's   men   with  the    |."oiee»  |uid  iiierensed   l.y  291,  making  a 

'■    »nd  ihi-  directors  continue  to  make  theniallowiinees.     He 

'  1.  it  up  lo  dale-  42  of  the  men  had  fallen  while  on  active 

biilai„e  bri.iiKhl  lorwiMil  fr.riii    the  viar  1915  there 

.11  j.iir,..,-...    1|(;<I,.-,I13,  out   of  winch  there  hail  l)een 

'"-.  4c..  and  after  placing  £25,00(1 

II  hinery.  iVe..  £20,000  to  special 

-Uiieh  WHS  iieifsHiiry,  iliie   to  the 

I  ihiiiiig  the  year).  £70,0(Ht  lo  reserve, 

'•)  dels  iiiiiri.  slock  riileiiipllon  iieioiinl. 

"-«.   pr'feniiic  dividend  and  interim 

IK7,.5<III,  there    ri-maiiied 

'    I.I    a    (iirlluT   iliviilend 

iliviilenil,  a  dlslribulion 

iiiiiiu«  of  5  \i"r  ci'iil,,  n 

fler  iiinkiiig  provision  for 

irrv  forward  ol  £ll>:i,6tN, 

"      l..r«nril  "of  £.3.651.      With 

.Iti-r   ililiiling   the   uiiiouiiIk  ex|i<'nded 
.ml    lI'Miy  fui'tiiries,  the  amount  now 

■'I'll  £''.i'i|,l75  lust  year.     The  reijuetinn 

■  I'll  l.y  i|e|iieoialion  £5,im3  more  than  was  ex. 
■lint.     The  i<in|>li.ymenl  of  «o  miieh  uiiskilleil 


female  labour  had  unduly  increased  the  wear  and  tear  of  plant,  and  had 
necessitated  the  provision  of  a  larger  sum  for  depreciation.  The  value 
of  stocks  and  work  in  progress  hvd  increased  by  £54,572,  largely  owing 
to  the  cost  of  copper,  lead  and  other  raw  materials  which  had  risen  to  an 
unprecedented  extent.  The  shareholders  would  be  interested  to  learn 
that  after  careful  re-valuation  the  directors  were  of  opinion  that,  not- 
withstanding  the  general  depreciation  in  the  value  of  securities,  they  stilil 
reached  a  figure  more  than  that  appearing  in  the  balance-sheet.  Having 
referred  to  the  company's  large  investments  in  the  Jlidland  Electric- 
C'orpn.  for  Power  Distribution,  the  Electric  Supply  Co.  of  Victoria,  and 
the  Automatic  Telephone  Mfg.  Co..  all  of  which  were  producing  satis- 
factory returns,  the  chairman  proceeded  to  pay  a  warm  tribute  to  the- 
staff  of  the  company.  The  conditions  under  which  business  had  been 
conducted  had  been  very  onerous  during  the  past  year.  The  committees- 
set  up  by  the  Government  for  the  control  of  raw  material,  the  provision 
of  men,  the  adjustment  of  taxation,  the  welfare  of  workpeople,  cite.,  were 
very  numerous,  and  the  difficulty  in  satisfying  the  desires  of  conflicting 
bodies,  such  as  those  who  wanted  the  company's  men  and  those  who  were 
desperately  in  need  of  the  product  of  their  labour,  had  made  the  positon 
very  difficult,  and  in  addition  to  having  had  to  carry  on  with  a  leduced 
staff,  there  was  now  required  by  these  numerous  committees  an  unpre- 
cedented niunber  of  returns,  and  forms  to  be  filled  in  with  minute  par- 
ticulars, involving  a  very  great  deal  of  labour.  The  work  had  to  be  done- 
by  a  staff  which  had  lost  many  of  its  well-trained  workers,  and  he  told  the- 
shareholders  that  in  order  that  they  might  understand  that  the  thanks- 
he  offered  on  their  behalf  to  the  staff  and  workjxnple  wore  sincere.  He- 
would  like  specially  to  name  the  general  manager  (Mr.  Dane  Sinclair), 
Mr.  Nisbett,  Mr.  Brotherton  and  the  secretary  (Mr.  Keifoot),  upon  whom 
so  much  of  that  additional  strain  had  fallen. 

Sir  Harmood  Banner,  M.P.,  seconded  the  motion,  which  was  unani- 
mously agreed  to. 

BROMLEY  (KENT)  ELECTRIC  LIGHT  &  POWER  CO.  (LTD.)— During 
1916  the  connections  increased  from  4.254  to  4.499  kw..  but  the 
stringent  lighting  restrictions  and  the  Summer  Time  Act  caused  a  largo 
r^iductioa  in  revenue.  Th?re  is  a  profit  of  £8.573  on  the  year's  trading, 
compared  with  £10,529  in  1915  and  after  payment  of  debenture  interest 
and  trustees'  fees,  &c.  (£2,956),  and  adding  £1,672  brought  forward,  the 
balance  is  £7,288.  An  interim  dividend  at  rate  of  4  per  cent,  per  annum 
was  paid  for  the  half-year  in  October,  and  the  directors  recommend  the 
payment  of  a  further  dividend  for  the  .second  half-year  at  rate  of  6  per 
cent.  i;er  annum  (making  5  per  cent,  for  the  year)  and  that  £2,000  be 
placed  to  general  reserve,  leaving  £1,538  to  be  carried  forward. 

BROMPTON   &   KENSINGTON    ELECTRICITY  SUPPLY  CO.  (LTD.)— The 

revenue  account  for  I'.MIi  sli.iu.s  a  .i-.-ilit  l.ajauci-  .>f  tL':!.9:.i,S.  which,  with 
tlic£6.0l2  brought  foru  aril  umiI  1177  l).ila-i.c  ..f  iut  -n-st  received,  makes  a 
total  of  £30,12().  Alter  d.-ductiug  ,i  1,0.51  tor  interim  dividend  on  the 
7  per  cent,  cumulative  preferciuv  shares  and  £6,799  interim  dividend  at 
rate  of  8  per  cent,  per  annum  for  the  half-year  to  June  30  on  the  ordinary 
shares,_the  balance  is  £22.277.  The  directors  recommend  that  £46  be 
written  off  cost  of  investments  and  that  £5.104  be  placed  to  credit  of 
d'preciation  and  £2,000  to  reserve.  After  i  ayment  of  dividend  on  the 
])reference  shares  for  half-year  end.'d  Dec.  31  (£1.040)  it  is  recommended 
to  pay  a  dividend  on  the  ordinary  shares  for  half  .year  ended  D.  e.  31  at 
rate  of  10  per  cent,  per  annum,  making  9  per  cent,  for  the  year  (iS,.50I)  ; 
a  sum  of  £501  is  to  be  paid  as  diroctois'  ailditiona]  rem<meration,  leaving 
to  be  carried  forward  £5,075.  The  equivalent  of  345,744  35-watt  lamps 
is  connected  to  the  mains,  an  increase  of  18,4.52  over  1915.  There  are  6,678 
coiisunuM-s, agalnst6.5l2.  Th'"  gross  rccei])ts  were  £,55,878,  the  expendi- 
ture was  t3 1, 940, and  avi' rage  ], rice  obtained  was  4- Id.  per  miit,against4d. 

BROWETT,  LINDLEY  &  CO,  (LTD.) — The  directo|.s,  who  are  unable  to- 
submit  the  accounts  for  1916,  are  satisfied  that  the  results  of  the  year's 
trading  justify  them  in  paying  the  full  year's  dividend  on  the  6  per  cent, 
preference  shares,  a  further  3  per  cent,  on  the  prefi.rence  shaiiis  on  ac- 
count of  arrears  (£1,.500),  and  4  per  cent,  iier  annum  on  the  ordinarj* 
share's  (£1,500).     The  last  ordinary  dividend  was  S  iier  cent,  for  1900 

CHELSEA  ELECTRICITY  SUPPLY  CO.  (LTD,)— The  profit  for  the  year 
lOlli  aini.UTit-  I..  t;:i|,ll79.  10s.  .Sil..  »hicli  with  £:!,202.  1  Is.  lid,  brought 
fi.rwanlaii.l  tl.wiO.  |3>.  Sd.  for  itit  r.-st,  make-  a  (,,tal  ,,{£36,781.  Itls.  .'id. 
AtCT  d'ducling  int'r.'st  on  delienture  stiRik  (tl>,ti77.  14s.  7d.).  interim 
dividMid  on  prefeivnce  shaivs  at  late  of  6  piM-  cent,  per  annum  (£900), 
II  id  int  'rim  divid"nd  on  ordinary  shares  at  rat,'  nf  3  per  cent,  per  annum 
(£3.707,  14s.),  the  balanc.-  is  £2.5.496.  7s.  8d.  The  dii-ectors  teconimeud 
that  £1.5,300  b(.  plac 'd  to  er-dit  of  reserve  for  i.-newal.s,  depreciation 
and  contingencies  and  tS 1 5.  1  Is.  Oil.  to  cn-dit  of  debeii tuiv stock  inx'mium 
redemption  fund,  and  that  £I,0S9  be  written  oil  cost  of  extinction  of 
found  .ri>'  shnr's.  and  also  a  final  divid.'nd  on  pr>'fereiiee  shares  at  rate 
of  6  per  cent,  per  annum,  making  6  per  e  'nl.  for  the  year  (£900).  and  a 
fi'ial  divid"iiil  on  ordinary  shnn's  atiat,.  of  3  percent.  iierHnnum,  making 
3  iier  cent,  tor  the  year  (£3.707.  14s.).  Ic.aving  to  h(.  carried  forward 
£'t,6K4.  2h.  2d.  The  iiuniber  of  8  e.p.  lamp  equivalents  connei-lid  on 
.Dee.  31.  1916.  was  327,528,  an  addition  of  7,tl88  during  the  yi'iii.  and  the 
tiit'il  number  of  units  sold  was  4.271.470.  being  78,578  mori'  than  that  for 
111..  pr.vioiiH  year. 

CLEVELAND  tc  DURHAM  ELECTRIC  POWER  (LTD.)  -I'Ik-  chairnni!. 
(Mr  .la.,  I-m|,  ,„i,'i-.  M.I'.).  mIi,.  |,iv  oh-.l  al  Ihe  nieiting  last  week,  i  \- 
lilaiueil  l,|,e  proposal  for  tin  sale  i,|  Ihe  sliaii->  lo  Ihe  Newcastle-uiion- 
'I'yn"  Kleclric  Supply  Co.  Willie  in  tin  la-.!  four  years  the  revenie-  had 
risen  by  £tt0..501.  the  oo.Hii  liad  incr'H-eil  hv  four-fifths  of  the  ninoutil, 
cliiedy  on  inrieaved  co.slfor  generation,  and  th  •  company  wasfai  -il  with 
r..i|ii..stH  for  further  supplies  from  old  cusloiiiers  and  for  siiiililies  from 
new  cii.<toniers.  The  iron  and  si. 'el  trail's  had  made  gr.'at  e\t"nsion^, 
a-id  from  tho  e  and  n<'w  industries  a  largi'r  d.'iiinnd  for  iiower  was  to  b,- 
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tixpecfced.  The  company  had  provided  for  an  extension  of  11.000  h.p., 
but  it  could  not  arrange  during  the  war  for  the  erection  of  further  waste- 
heat  stations,  or  obtain  capital  for  extensions  of  its  coal  gcneiating  plant. 
The  profits  of  the  Cleveland  &  Durham  Co.  for  the  past  year  were 
£37,129,  and  a  dividend  of  2  per  cent,  on  the  preference  shares  was 
.sanctioned.  They  had  had  to  provide  £5,000  more  tor  depreciation, 
because  they  had  to  use  their  own  generating  stations  fully  owing  to 
the  reduced  supply  of  waste  heat. 

Tlie  proposal  was  approved,  and  the  report  and  accoimts  were  adopted. 
COALITE  (LTD.) — The  directors'  report  states  that  during  the  past  year 
further  patents  for  imnrovi'monts  in  the  Coalite  process  have  been  taken 
out  in  the  principal  foreign  countries.  The  arrangements  with  the 
Barnsley  Smokeless  Fuel  Co.  and  British  Coalite' Co.  secure  for  it  tlie 
benefit  of  all  new  inventions,  plans  and  drawings  for  the  erection  of  low- 
temperature  plants.  The  plant  of  the  Barnsley  Smokeless  Fuel  Co.  is 
now  on  the  eve  of  completion  as  to  the  first  scries  of  retorts,  serious  delays 
having  occurred  in  the  deliveiy  of  materials. 

DIRECT  SPANISH  TELEGRAPH  CO.  (LTD.)— IneUiding  amount  brought 
forwarrl.  thr  ;i(c..iiiits  for  llMli  show,  after  piivment  of  income  tax  and 
excess  pvniits  ihit'  fi.r  1>U+  and  1915.  a  balance  of  i;.')7.709.  The  direc- 
tors propose  to  pa,-  a  dividend  on  the  preference  shares  at  10  per  cent, 
per  annum  (iS.OOO).  a  dividend  on  the  ordinary  shares  at  5  per  cent,  per 
asnum  (2  per  cent,  having  been  paid  as  an  interim  dividend  in  October 
last),  absorl)ing  £;1233,  and  a  bonus  on  the  ordinary  shares  of  2  per  cent. 
(£r,293),  also  to  transfer  £5,000  to  reserve  tund,  "to  make  provision  on 
account  of  investment  fluctuations  (£3.134),  and  to  carry  forward 
'£42,048.'  lUs.  lid.,  subject  to  special  taxation  of  profits.  The  dividend 
and  bonus  on  the  ordiuaiy  shares  are  tax  free.  The  company's  cables  and 
land  lines  continued  in  good  working  order  throughout  the  year. 

FOLKESTONE  ELECTRICITY  SUPPLY  CO.  (LTD.)— The  directors'  report 
states  that  u])  t.i  I) c  :!  1  last  the  eciuivah-nt  of  157.931  8  e.p.  lamps  was 
being  supplied,  an  nierease  of  4,480  8  c.p.  lamps  during  1916.  Owing  to 
the  high  price  of  fuel  and  the  difficulties  of  freightage,  it  has  been  found 
necessary  to  increase  the  price  charged  for  current.  Including  the  re- 
•ceipts  from  hired  installations,  the  profit  for  the  three  imdertakings 
amounts  to  £16,373.  'rt^ith  £2.602  brought  loi-ward  and  interest  and 
installation  profits,  and  after  allowing  for  interest  on  debenture  stock  and 
dividend  on  preference  shares  and  payment  of  excess  profits  duty  for 
1914  and  1915,  the  balance  is  £12,094. "  Out  of  this  an  interim  dividend 
at  rate  of  6  per  cent,  per  annum  has  been  paid  on  the  ordinaiy  shares, 
and  the  directors  have  carried  £5.000  to  depreciation  tund  and  £1,000  to 
reserve  fund,  and  they  recommend  paj'ment  of  a  dividend  at  rate  of  8  per 
cent,  per  annum  (less  ta.x)  on  the  ordinaiy  sliares  for  the  half-j'ear 
(making  7  per  cent,  for  1916),  leaving  £2,.594  to  cany  forward. 

W.  T.  HENLEY'S  TELEGRAPH  WORKS  CO.  (LTD  )— The  directors' 
reporfcstates  that  the  i>infit  ntade  during  1916  was  £198,270.  Deducting 
directors'  and  audit(jrs'  fees,  debenture  int'.-rest.  income  tax  and  amoimt 
written  off  for  deiireciation  (£87,154),  and  adding  amount  brought  for- 
ward (£55,264),  the  total  is  £166,380.  After  deducting  amoimt  trans- 
fen'ed  to  reserve  in  respect  of  depreciation  of  trustee  .securities  (£7,650), 
to  reserve  account  (£20,000)  and  to  special  war  allowance  reserve  (£5,000) 
and  the  year's  dividend  on  the  preference  shares  (£9,000),  and  interim 
dividend  on  the  ordinary  shares  (£10.000),  tlie  available  balance  is 
£114,730.  A  sum  of  £5,000  is  to  be  voted  to  the  staff  pension  and  benefit 
fmid,  and  the  directors  recommend  payment  of  a  final  dividend  on  the 
ordinary  shares  of  10  per  cent,  (less  tax),  making  15  per  cent,  for  the  year, 
,aaid  also  a  bonus  of  10s.  per  share  (less  tax).  This  will  recjuire  £40,000, 
and  leave  to  bo  carried  forward  £69.730.  A  reserve  has  been  made  in 
the  accounts  in  respect  of  the  liabilities  of  the  comapny  for  special  taxa- 
tion under  the  Munitions  of  War  and  Finance  Acts.  As  the  greater 
part  of  the  niacliincry  in  the  factories  lias  been  running  day  and  night, 
it  has  been  necessary  to  again  provide  a  considerable  sum,  for  deprecia- 
tion and  provision  has  been  made  also  for  machinery  which  has  been 
bought  specially  f(ir  war  pniposes,  and  which  will  be  useless  after  the 
war.  Tlie  company  has  been  training  women  since  the  conrmencemenfc 
of  the  war  to  take  th.;  place  of  men  with  H.M.  Forces,  and  the  numlier 
of  women  now  employed  exceeds  800. 

MACKAY  COMPANIES.— The  report  for  the  year  ended  Feb.  1  last 
states  that  the  van.nis  telegraph  and  cable  enterpri.ses  controlled  by  the 
Mackay  ( 'oniiianics  have  en.'oyed  a  ver\'succps.sful  year.  The  income  of 
the  parent  iinderliilviipj,  r\,ln>iMly  d  rived  from  investments  in  other 
■  companies,  was  s  i,r,,s:;,_'i;.",.  .i.j.nn-i  si. 274.900  for  the  previous  year, 
while  operating  cx]!.  n  r,  .ili-,,rl».l  s.'ili.KOO.  and  dividends  on  the  pre- 
ferred  and  common  .■-haii-s  at  tin-  ii^iial  ralrs  nf  4  and  5  per  cent,  respec- 
tively, $4,069,020.  The  siirplii-<  ■.!  s.'i.)7.  1 1")  raised  the  accumulated 
surplus  to  Si. 913,344.  -The  tnisliis  lia\i  under  consideration  the  ad- 
visability of  increasing  the  divid'nd  on  tin'  common  shares  from  5  to 
(1  per  cent.  ]  er  annum.  The  extra  I  per  cent,  calls  for  only  8413,804. 
The  financial  po>ition  of  the  various  subsidiary  undertakings  is  quite 
satisfactorj'.  The  comiianies  have  felt  the  enormous  increases  in  tho 
cost  of  materials  anil  labour,  but  so  far  increased  traffic  has  fully  com- 
pensated for  increa^^ed  costs.  Tho  surplus  and  reserves  of  the  system 
liavo  been  further  increased  during  the  year  and  are  now  invested  in 
(Jovcrnment  securities  of  the  highest  class,  so  that  tho  trustees  state  in 
llio  report  that  thiy  know  of  no  other  great  quasi-jiublic  institution 
in  tho  United  States  that  occupies  ((iiite  so  strong  a  financial  position. 
It  is  now  10  years  since  the  outstanding  pivferred  shares,  anil  |2  years 
since  the  outstanding  common  shares  were  iiiciva.M'd.  and  in  th"  interval 
no  notes  have  been  issued  or  debts  incurred.  The  i.ssued  capital 
is  $.",((,( MKI.OOO  of  preferivd  and  841.380.400  of  common  shares,  while 
investments  in  other  comiianies  reiuvseiit  S92,005,445,  and  cash 
SI  288,300. 


MADRAS  ELECTRIC  TRAMWAYS  (1904)  (LTD.)— The  accounts  for 
1916  show  a  gro.ss  profit  of  £24.408.  Alt'-r  debiting  interest  and  London 
office  expenses,  making  provision  for  debenture  stock  sinking  fimd  and 
transferring  £().000  to  depreciation  and  renewal  account,  the  balance  is 
£13,124  and  with  £4,272  brought  forward  the  total  is  £17,396.  It  is 
proposed  to  jiay  a  dividend  of  6  per  cent,  per  annum  on  the  preference 
shares,  (whereof  a  moiety  was  paid  in  September)  absorbing  £6.000.  and 
a  dividend  of  8  per  cent,  per  anniun  on  the  ordinar\'  shares  (£4.580. 16s.), 
to  place  £2,500  to  general  reserve,  leaving  £4,315  to  be  cairied  forward 
subject  to  excess  profits  duty  (if  any).  The  traffic  receipts  increased  by 
8-3  per  cent,  upon  1915  and'the  cost  per  mile  run  rose  6-1  per  cent.,  due 
chiefly  to  inerea,  ed  prices  of  mat"rials  .ind  higher  rates  of  freight. 

NEWCASTLE-UPON-TYNE    ELECTRIC    SUPPLY  CO.  (LTD.).— The  chair- 
man (Mr.  .1.  H.  Armstrong),  who  presided  at  tin-  meeting  last  Friday,  said 
that  the  Imi-c.^jower  connected  during  the  12  months  was  24.630,  making 
tie    total  :JSL>,7.">0.     The  profit  for  the  v'ar  was  £224.626,  and  the  sum 
availablr  tor  dividend  was  £168.888.  out  of  which  they  wore  paying  the 
full  dividend  of  5  per  cent,  on  the  preference  shares  and  7  per  cent,  on  th  ■ 
ordinary  shares,  which  was  1  per  cent,  in  excess  of  that  for  1915.     Apart 
from  the  extra  amount  required  to  pay  the  additional  dividend  of  1  ]ier 
cent.,  they  had  been  able  to  increase  their  two  reserve  accounts   by 
£7,000.  and  thev  carried  forward  a  further  sum  ol  £2.244.     The  plant  hail 
been  efficiently  maintained,   and  the  sum  of  £98.198  had  been  spent 
thereon  out  of  revenue.     They  liad  only  laid  20J  miles  of  mains  last  year 
whereas  the  expenditure  under  that  item  was  £32,948.     The  reason  was 
that  thev  had  acquired  from  the  Durham  Company  a  certain  amount  of 
mains  in  their  district,  which  they  had  used  as  interconnector  cables 
between   their  Dunston  station   and  other  stations  in  Durham.     The 
other  item  (£21,522)  was  on  the  completion   of  the  engine   house   at 
Carville.  which  would  eventually  accommodate  five  large  turbines.     Only 
one  of  tliose  turbines  was  installed  in  1916.  but  it  was  fortunate  they  had 
completed  that  engine  house  last  year,  and  did  not  wait  to  build  it  as 
thev  got  delivery  of  the  turbines,  because  at  present  it  was  practically 
impossible  to  get  delivei-v  of  steel.     Ot  their  employes,  270  had  gone  to 
the  war,  and  the  vacancies  had  been  partly  filled  by  female  labour  and 
partiv  bv  discharged  service  men.     As  it  was  necessary  that  some  of  these 
men  "and  women  "should  have  a  technical  knowledge,  the  company  had 
established  regular  classes  for  them,  where  lectures  were  delivered  and 
demonstrations  given  by  their  own  officials.     That  systematic  training 
had  proved  beneficial  and  the  men  and  girls  were  giving  satisfaction. 
The  report  and  accoimts  having  been  adoited.  the  chairman  dealt 
with  the  proposal  for  the  acquisition  by  the  company  of  the  entire  assets 
and  undertaking  of  the   Cleveland  &"  Durham  Electric  Power  (Ltd.). 
There  were  6,300  miles  of  cables  in  the  Cleveland  Company^s  area,  with 
681,469  H.P.  connected,  and  its  gross  profit  last  year  was  £37.129.     The 
Tees-side  area  during  recent  vears  had  shown  promise  of  becoming  a  veiy 
large  industrial  centre,  and'quite  recently  it  had  given  indications  of 
more  active  development.     In  fact,  there  was  every  reason  to  believe 
that  before  manv  vears  passed  the  Tecs  district  would  hold  a  leading 
position   in    the  "industrial   enteiprises    of   the   north-east   coast.     The 
Cleveland  Companv  in  its  earlii.r  days  suffered  through  not  havirir 
behind  i*  a  nucleus  "of  profit  to  go  on  with,  which  the  Newcastle  Compam 
had  in  its  lighting  load,  and  the  result  was  that  it  had  no  profits  to  assi.-i 
it  during  the  time  when  money  was  being  exviended  on  capital  account 
from  which  no  adequate  return   was  received  for  some  period.     The 
Cleveland  Companv  benefited  largely  by  the  fact  that  the  majority  of 
the  waste  heat  stations  were  within  its  area.     In  fact,  the  Cleveland 
Companv  obtained  the  whole  of  its  power  from  those  waste-heat  stations  ; 
but  owing  to  the  war  the  output  of  the  collieries  was  reduced,  and  there 
was  a  considerable  falling  off  temporarily  in  the  waste  beat  from  those 
stations.     The  result  was  that  the  company  were  compelled  to  fall  back 
on  th"  coal-fired  generating  station  at  (irangetown.  from  which  they  had 
to  get  a  considerable  portion  of  their  supply.     That  station,  partly  owing 
to  its  situation  and  partiv  owing  to  the  class  of  plant  installed,  was  far 
from  economical,  and  the  efiect.  therefore,  of  the  lost  waste  heat  and  the 
extra  cost  of  coal  in  firing  the  hand-fired  station  was  ver\-  adverse  to  the 
profits  of  the  companv.     During  the  last  two  years  the  Cleveland  torn- 
pany  had  received  manV.  applications  for  additional  current  both  from 
old  "customers  and  from"  new  manufacturing  imdertakings.     (.onsequent 
upon  these  largo  demaiuls  and  the  difiieulties  in  connection  with  finance. 
with  which  thev  were  faced  thex-  had  not  seen  their  way  to  take  aijvan- 
ta".^  of  the  position,  and  undertake  what  promised  to  be  a  vciy  large 
development  in  that  district  both  at  present  and  after  the  war.     Ihe 
position  became  acute  just  before  the  end  of  last  year,  hence  arose  the 
scheme  put  before  them.     Bishop  Auckland  and  Coiisett  could  be  much 
more  advantageously  developed  by  the  Newcastle  Conipan>'  tlian  by  tin- 
Cleveland  (VmipanV.     The  cost  of  connecting  up  to  these  eollieiy  distriet.s 
could  be  much  more  cheaplv  done  by  the  Newcastle  than  b>-  the  t  leveland 
Companv      The  Neweiistle  Comiianv  was  already  linked  up  with  (leve- 
land     Thev  had  an  interconnector  cable,  and  that  system  of  exchange 
could  bo  cx-tended  without  any  difiiculty  and  with  the  greatest  possible 
benefit  to  the  general  suppiv  of  the  combined  areas.     If  the  whole  of 
those  stations  were  rmi  jointly  and  imder  one  control  it  would  enafile 
them  to  obtain  the  maximunr  economy  possible.     The  situation  of  the 
Newcastle  Companv  with  regard  to  Cle\  eland  wa-.  such  tliat  they  were  m  a 
po.-^ition  to  deal  with  the  supply  and  development  of  their  area  from  the 
point  of  view  of  eeonomv  and  success  to  th-ni.-elves  in  a  way  that  no  other 
independent  companv  e.'ould  attain  to.  and  it  was  for  that  reason  that  the 
diivctors   r'alising  that  fact  and  the  nianV  advantages  that  would  accrue 
to  the  general  interests  of  po«er  supply  (which  latterly  had  become  a 
matter  of  national  importance),  advised  that  advantage  should  be  taki  n 
of  the  oiiportimily  for  the  closer  union  with  the  Cleveland  Company. 
The  scheme  was  approveil  unanimously. 
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NTTBOGEN  PEODUCTS  &  CARBIDE  CO.  (LTD.)— ilr.  A.  E.  Barton. 
wlio  ])r -sill  -d  at  the  recent  meetint;.  .stated  that  the  demand  for  their 
products  for  chemical  purposes  had  Ijecn  very  great  and  all  the  sub- 
sidiary companies  had  also  done  well.  The  Erglisli  factory  for  the 
production  of  nitric  acid  and  nitrate  of  ammonia  by  their  catalytic  pro- 
cess had  commenced  working.  The  plant  erected  in  France  had  been 
running  for  some  months,  and  it  was  proposed  to  erect  large  works  in 
Italy.  An  American  company  had  also  decided  to  adopt  the  process. 
With  the  lai^e  amount  of  water  power  at  their  disposal  they  should  hz- 
in  a  unique  position  to  assist  not  only  their  own  countiy.  but  the  whole 
world,  by  the  j; reduction  on  a  large  scale  of  a  cheap  nitrogenous  fertili.-er. 
The  harnessing  of  the  Aura  water-power  was  being  proceeded  with.  It 
was  hoped  by  undertaking  the  work  at  the  present  time  that  the  ulti- 
mate completion  of  the  scheme  might  be  as  little  delayed  as  po.=sible. 
It  has  not  been  considered  advisable  to  purchase  plant  at  the  high  prices 
now  ruling,  but  all  machmeiy.  &e..  which  was  bought  before  the  out- 
br -ak  of  war  was  being  installed. 

TOBFOINT  ELECTRIC  SUPPLY  CO.  (LTD.)— At  the  recent  meeting  the 
directors  reported  that  the  lighting  restrictions  and  the  Summer  Time 
Act.  a?  well  as  the  high  cost  of  fuel,  had  adversely  affected  tlie  develop- 
ment of  the  undertaking.  The  profit  on  trading  last  year  amounted  to 
£W,  compared  with  il5  for  the  previous  year.  The  chairman  (Dr. 
Purves)  stated  that  new  plant  would  be  installed  before  the  commence- 
ment oi  n"xt  win t  -r.  and  th"  directors  weiv  in  n"gotiation  for  the  purchase 
of  a  suction  gas  plant  and  dynamo. 

WINDERMERE  &  DISTRICT  ELECTRICITY  SUPPLY  CO.  (LTD.)— The 
directors'  report  for  1911)  states  that  the  lighting  .and  other  restrictions 
caused  a  drop  in  the  receij)t.s  from  the  sale  of  current  of  £543.  The 
Diesel  oil  set  has  been  in  use  during  nearly  the  whole  year  and  has 
worked  well.  Th"  Keswick  Electric  Liglit  Co.  has  also  had  smaller  sales 
of  current,  and  has  only  been  able  to  make  a  payment  of  2  per  cent,  on 
account  of  arrears  of  debenture  interest.  The  total  available  balance  is 
11.005.  Debenture  interest  and  an  interim  dividend  of  I  per  cent,  on 
the  prefer-nce  shares,  &c.,  absorb  £512.  A  sum  of  £200  has  been  trans- 
ferred to  depreciation  reserve,  and  a  further  1  per  cent,  dividend  is  to  be 
]iaid  on  the  preference  shapes  and  £G2  carried  forward. 


NEW   COMPANIES,  &C. 


BURDETTE  &  CO.  (LTD.)  (14K.71S). — Private  company,  reg.  March 
2 1 .  la  lit.il  tli.OOO  in  £1  shares.  ( I  000  pref.),  to  take  over  business  of  elec- 
trical and  general  engineers  carried  on  by  P.  Speedy.  G.  L.  Eynon  and 
.(.  .Meeeli  as  Hurdette  &  Co.  First  directors  are  :  j.  Meech,  P.  Speedy 
and  ('..  L.  E\Tion. 

DOUBLE    ARC    ELECTRIC   WELDERS    (LTD.)     (9.782).— Reg.  in  Edin- 

liumh.  (:iiiiit:il  £|.(MMi.  In  IPH ilinaiy  >harcs  of  £1  eafch  and  800  deferred 

»li;ir'<  i,f  (ill.  i-:u-i[,  to  act  a.  a  pnlimirarv  ecmipany  to  acquire  certain 
i'lVi-ntJoM-  r.-latiii'j  lo  m  -thods  of  eli-etric  welding  of  steel,  &c. 

HACKBRIDOE  CABLE  CO.  (LTD.)  ( 14ti,li84).— Private  compAiy.  reg. 
Mrttcli  20.  I  .i)iilal  £2.'>.(l(l()  in  £1  shares,  to  take  over  the  business  carried 
on  aH  the  Hackbridge  .Mfg.  Co.,  and  to  carrj-  on  the  business  of  cable 
iiiiikerii,  i-l'-ctricttl  engineers,  &c.  Pemianent  governing  director,  C.  \V. 
Hl<«mifi'|(l.     Keg.  onicf  :    London-road,  Hackbridge.  Surrey. 

HEHDON  ENOINEERINO  CO.  (LTD.)  (140, 146).— Reg.  Feb.  22. 
i  ipi'iil  £2,.VHi  iij  .(.(MM)  |, reference  shares  of  lOs.  ea<h  and  4,000  ordinary 
►  h  If  -  of  ."ir. . ,  1 1 ,  larrv  on  the  biisin<-sH  of  (ngineers,  electricians,  motor  and 
.yU-  rriuiiuf.olMrers.  A:<.      [{■■u.  ollir-.-.  :i.  Broad. si re.-t-buildings,  K.C. 

HUDSON  8  ELECTRICAL  ENOINEERINO  CO.  (LTD.)  ( I4fi.7:Jl). — 
I'riMit  ■  I'oirn.miv,  ng,  .Murcli  21.  <^:iiiil:i|  tl.dod  in  1 1  shares  to  tak(^  over 

til-  l.n-it of  an  .■|.-clri(iil.nigin'-cr  cuinr.i  .„,  i,,  Hudson  .t  Co. 

INDIA  RUBBER    MANUFACTURERS  ASSOCIATION  (LTD.)     (  Ufi.riOd).- 

I'ti  r -g.  March    15,  as  ji  conipatiy  liniit<-d  hy  guarantee 

II   100  nii-mlx-rK  eiuth  liable  |i>  il  in  I'vent  of  winding 

iil'T'sln  of   India. ruliber  nianufucturerH  in  the  I'niltd 

I  '  t  Ktatim  information,  Ae.   The  annual  Mubscrijit  ion  is 

•    •  ihImth  o(  the  Commiltie  of  management  are  : — .1.  T. 

■.    Iliniiingham   KuI>1»t  Co.).    I',    Hale  (Caslle  Rubber 

I  has.  Mnnkinlo»h*(;o.),  .1.  H.  C.  Urooking  (St.  Helens 

'  o.).  U.  l-^cle.  (K.  Recldewav  &  Co.).  ,1.  Henderson 

IktCo,).  n.  .Mo-elev  (David  .MoM-lev  *  Sons).  .I.Tinto 

1    n,  Itiibl*"!  Co.)  and  K.  Weljuler  (Avon  India  KublKrCo.). 

pi.  I)  liMs-iil.',  Mft:iche>|.T. 

:   i     .'Ai.    ic    CO.   'LTD  I     M  (11.7111).— privnl"  company,  reg.  March 

■  r  take  over  the  liiiKineiiM  of  an  electrical 

■id  ileal.-r  ill  e|i'clrlen|  iiiiil  iiii'ohanlcHl 

I     iilhiil  111  Ueiillial  A' Co.     KIrct  din  (Mors 

ui.   .    A.  W.  I  ■  nil.  ill;    Mil...  nl).  .Mrn.  C.  U.  l»enlhB|  and  I,.  P.  Kogarly. 

E.  A.  MANNERS  (LTD.)     (I4ll.:il0).-  privati-  company  :    n-u.  March  :i, 

•  .1  >  liKi  III  tl  nhiifi  ",  loriirr\-  oil  llie  biKiiienii  (if  coiiHiiltinK,  mining 

.|.   ilclnenl   and   iiMili.inicnl  engiiiei-ni,    Ac.     lV»'g.    oflice : 

iMI-e.   l/.li.loll  Wall.  K.C. 

),  cc,     iTt>.       111.  .'.1        Privnteeonipntiy;  ren.  March  17. 

r  the  bii«in"iiN  of  fnelorH  of  and 

.  onuiil,  Ac.,  carried  on  li.v  .1.  \V. 

..      .      'II  l|K'riiin'i«nt  din  ulor  nnd  olialr. 

h.  A.  Ciuacnx.     K-'g.  "Ilice,    |47,  Crirpomlion.gln'Pl,    Kir. 


NATIONAL  TIME  RECORDER  CO.  (LTD.)  ( Uti.4?4).— Private  con) - 
pany.  re-j.  Mai./h  12.  <aiiit:il  llii.i  ito  m  £1  shares,  to  cariv  on  the  busin"s-. 
of  manufactui  rs  ot  time  i  •...nling  raachines  and  clocks,  electrical  en- 
gim-in-.  &e.  Fii~t  diivctois  are  .\.  C.  Krau-se  (chairman  and  permanent 
g.iv  lainLi  iliiT.torl.  V.  W.  Lowe.  S.  B.  Causer  and  A.  T.  Brorni. 

POWER  ENGINEERIlfG  CO.  (LTD.)  (146,808).— Private  company,  reg. 
JIareli  22,  capital  £1.000  in  £1  shares,  to  take  over  the  business  carried 
on  at  Manchester  by  E.  R.  \'oigt  and  partners,  as  the  Power  Engineering 
Co..  and  to  carry  on  the  business  of  engineets,  welding  experts,  manu- 
facturers of  wood  and  rubber  blocks,  cranes,  hoists,  &c.  First  directors 
are:.  Emil  R.  Voigt  (permanent  director  and  secretarv),  Eniest  M. 
Ginders  and  Mrs.  M.  Voigt.  Reg.  ofhce  :  Thomas-street,  Cheetham  Hill. 
Manchester. 

RAILWAY  &  STEAMSHIP  ENGINEERING  CO.  (LTD.)  ( 14li.5(;ii).— 
Private  company  ;  reg.  March  10,  capital  £3,000  in  £1  shares,  to  carry 
on  the  business  indicated  by  the  title  and  that  of  mechanical,  electrical 
and  manufacturing  engineers,  &c.  First  directors  are  A.  N.  Homer  and 
E.  0.  M.  Slatter. 

E.  READER  &  SONS  (LTD  )  (146,472).— Private  company,  reg. 
March  14.  capital  £20.000  '_n  £1  shares,  to  take  over  the  •leasehold 
"  Phienix  Works."  Nottingham,  andtocarry  on  the  business  of  engineers. 
foirid"rs.  boiler  makers,  electrical  engineers,  &c. 

RENSHAW  ENGINEERING  WORKS  (LTD.)  (146,484).— Private  com- 
pany, reg.  March  14,  cajiital  £5,000  in  £1  shares,  to  carry  on  the  business 
of  mechanical,  electrical  and  general  engineers,  iSre.  First  directors  me 
T.  P.  Hartley  and  C.  E.  Holder.  Reg.  office  :  27,  Chatham-road.  Batter- 
sea,  S.W. 

SENTINEL  CO.  (LTD.)  (146,485).— Private  company,  reg.  March  14. 
capital  £5.000  in  496  preference  shares  of  £10  each  and  800  ordinary 
shares  of  lOs.  each,  to  carry  on  the  business  of  eHetrielans.  electrical, 
mechanical,  motor,  telephone,  ventilating  and  general  engineer^,  manu- 
facturers of  scientific  and  other  instruments,  signals.  &&  First  diiv  ctors 
are  .1.  F.  .T.  Malone,  H.  L.  Ri.-eley,  F.  E.  Hannay  and  E.  Hamiay. 

J.  &  W.  B  SMITH  (LTD.)  ( 140.734) —Private  company,  i-eg.  .Mni.h 
21,  capital  £70,0U0  in  £1  shares,  to  acquire  from  the  executors  of  the  late 
.1.  G.  Watkinson  the  business  of  manufacturers  of  and  d'^alers  in  gas, 
electrical,  glass  and  ironraongeiy  goods,  &c.,  formerly  carried  on  bv  the 
said  J.  G.  Watkinson.  in  succession  to  J.  &  W.  B.  Smith.  Secretary  :  ■ 
E.  A.  Irwin.     Reg.  office  :    19.  Farringdon-road,  E.C. 

TINGEY  &  CO.  (LTD.)  (146,292).— Piivate  company  :  leg.  March  1, 
capital  £1.000  in  £1  shares,  to  take  over  the  business  of  engineers  cairied 
on  by  L.  I.  Robinson  and  W.  H.  Tingey  as  Tingey  &  Co.,«and  to  cany 
on  the  business  of  mechanical,  electrical,  experimental  and  scientific 
engineers.  First  directors  are  L.  1.  Robinson  and  W.  H.  Tingey.  Reg. 
office,  3,  Staple  Inn,  Hollmrii,  E.C. 

RECEIVERSHIP. 

LONDON  ELECTRON  WORKS  CO,  (LTD.)— A.  Ta  lor.  Thames  Hon.  • 
(jiieen-Stre.'t-iilaci',  E.C.  cea-rd  to  ad  as  r.-oeiver  or  mana..;er  o.i  Kel..  V.K 
1917. 


CITY  NOTES. 


MEMORANDA.— (March  27).— Consols.  .-)4;.  Consols  Pay  Day,  April  4. 
Sioiks  ami  .Shares  Ticket  Davs,  April  12  and  2li.     Pay  Days,  April  13 

and  27.      Price  of  Silver.  35}jd;^ 

CANADIAN  GENERAL  ELECTRIC  CO.  (LTD.)      A  ilividend  of  2  per  ceiil. 

on  theonliiiaiv  slock  lia^-  li.'.ai  ililar.l  f.n  tlir  ,|uaiter  ended  March  31. 

CITY    OF     LONDON    ELECTRIC     LIGHTING    CO.    (LTD.)— Warrants  in 

pavm.mt  of  th.'  diviilinids  .m   tli.'   pi  ■t.svn.r  and  or.linary  shares  have 

been  p.isted. 

COMPANIES  STRUCK  OFF  THE  REGISTER.— The  following  were  struck 
oil  111"  K.'.ilM.  r  of  .lonil  Sliiili  Ci.inpani.'s  on  March  13  :  — Ulectrac  urn. 
|.•|.•(■llil■St^,l•.■^,  Kn.eiiii.iiii'j  >V  Kl.alrical  Co.,  New  Electric  Rille  &  Target 
(•',,,.  I'.in'aiiia  Kl.-cUir  l.i..;lil  ill-  f,  ,«it  4  Tl  act  ion  Co..  Trlephime  In-tal- 
iiimit  Sv-tciii  C... 

CORNWALL  ELECTRIC  POWER  CO.  \  diM.I.  ml  of  3  pern  nl.  ha-  l.reii 
.Irclai.d  for  th-  past  year,  tl.!""'  pland  lo  i.smv  and  £913  ca.ricd 
forward. 

BONO  KONG  TRAMWAY  CO.  (LTD.).  .\  ilividend  of  23  per  cent,  (less 
laxliHiicoiiimciiihcl  forllie  past  half-year,  making  30  jicr  cent,  for  ycav  ; 
£2,411  is  wril till  oil  cost  of  iiiidi  ilakiii).',  and  £l(i.705  cnrriMi  forward. 
Last  year  12  pi  r  cent,  was  paid  for  ycnir. 

P     R     JACKSON    &    CO.    (LTD.)      A  linal  divid  mil  of    7.',  per  cent    has 

been  d"c|aivd  on  III dinar'  sliai-.'s.  ninking  with   the  interim  div.d.  ii(J 

III  per  c  nil.  for  the  inisl  y.nir.  ,.oiiiMar  .,1  wilh  71  per it.  for  191.-.. 

LANCASHIRE  DYNAMO  &  MOTOR  CO.  I  LTD.)      A  divid.  ml  ol  ."i  per.    ml  . 

lavfi.-.  ,-a,iM..il. 

ROBEY  &  CO.  (LTD.)  Th..  .ho  .l.n- liav,' dc-laivd  a  diM.lend  ol  o  per 
,.,,,1    ||,       ia\|  on  l.iilli  111'    pivl.  rnice  and  ordinary  shares. 

8HAWINI0AN  WATER  &  POWER  00.  .\  dividend  of  1 J  per  eenl.  lias 
1,,-cii  dclaii-.l  li.l  111.'  i|ii.irl  n  .mlni.e  Mairli  31. 

SOUTH  STAFFORDSHIRE  TRAMWAYS  CO.  (LTD.)  Tbe  account-  for 
IllKUhow  an  available  Mini  (iii.lii.lnm  17.-.3  bioiiLdil  in)  of  £1.122.  and  ihe 
r|in'C(or«  O'coiiiniend  a  di\idi  ii.l  o  I  per  i-nil.  on  llie  pn  fen m.  .-liar,  s 
cnrrj'iiig  forward  £84  I. 


SUPPLEMENT  to  "  The  Electrician,"  October  6,  1916.    (xix.) 


4"  4>4-4>'^<^4-<S>4-<^4-4'4>4>^4-4"4'4>4'^4>4"^"f' 

t     The   round   Table. 

4-  B»   "  KVA  "  "^ 

A  curious  juxtaposition  of  jiosters  is  to  be  seen  just  now  in 
tlie  Strand.     One  reads  : — 

Dox't  Waste  Coal,  Gas  or  Electric  Light. 
The  other  says  ; — 

Travel  to  Australia  by  the  Orient  Line. 
We  are  all  trying  to  act  up   to   the    first,  but  who,  at    this 
moment,  wants  to  follow  the  advice  of  the  second  ? 

:!:  *  #  He 

"  Windows  were  shattered  and  other  damage  done  by  a  gas 
explosion  at  the  office  of  the  Incorporated  Society  of  Licensed 
Victuallers  in  Fleet -street." 

Considering  the  unfaltering  support,  which  the  electrical 
industry  has  given  this  ancient  institution  it  should  have  broken 
awav  from  gas  long  since. 


"  French  Take  Bastion,"  shouted  an  evening  paper  placard. 
1  hope  tliey  will  return  him  bufure  the  Real  Red  Heat  winter 
season  is  upon  us  once  more. 

*  *         *         * 

Out  of  deference  to  popular  feeling,  I  understand  that  the 
lightning  conductor  upon  seminaries  and  ladies'  establishments 
generally  will  be  known  in  future  as  the  "  lightning  conduc- 
tress "  ! 

*  *         *         * 

There  is  no  truth  in  the  suggestion  of  a  correspondent  that 
the  head-line  in  the  "  Sheffield  Independent  "  "  Klectric  Wire 
Fusion,"  relates  to  the  formation  of  a  rival  organisation  to  the 
Cable  Makers'  Association. 

*  *         *         * 

Says  the  "  Yorkshire  Observer  "  :  "  From  the  public  point 
of  view  the  multiplication  of  electric  vehicles  would  give  un- 
alloyed satisfaction."  The  metallurgical  reference  is  pre- 
sumably not  intended  as  o  joke  on  the  battery  makers  ;  at 
least,  I  hope  not. 

I  hear  that  a  flicker  electric  fire  which  has  all  the  appearance 
of  a  "  living  flame,"  was  the  si'bject  of  a  humorous  story 


Ax  American"  View  of  the  Hioh  Price  of  Petrol  is  the  United  States  and  the  Tendency  to  Emi'Lov  '   Electru 


That  this  is  an  engineers'  war  is  being  proved  over  and  over 
again,  but  it  has  been  left  to  the  "  Star  "  to  place  the  matter 
beyond  an_\  doubt,  thus  : —  '"'' 

Rumania's  position,  surrounded,  save  on  the  Bessarabian  frontier, 
by  enemies,  has  led  to  violent  oscillations  like  the  thrusts  of  an 
internal  combustion  enfine. 


Mr.  Llewel\Ti  Foster,  who  has  guided  the  destinies  of  the 
Electrical  Department  of  the  British  Engine,  Boiler  and 
Electrical  Insurance  Co.  since  '98,  showed  me,  at  his  new 
London  office,  some  interesting  photos  of  breakdowns  dis- 
covered by  the  comjtany's  inspectors  at  various  times.  One 
picture  illustrates  three  good-sized  rats  in  the  armature 
"  spider  "  of-a  large  direct-current  generator,  and  the  etfects  on 
them  of  a  late  dinner  upon  the  insulation  of  the'  commutator 
leads.  The  result  was  a  shut-down  of  the  machine,  and  three 
"  nicely  done  "'  electrically  cooked  rodents,  cooked  without 
loss  of  weight,  too  ! 

The  other  picture  was  even  more  interesting,  and  it  reminded 
me  of  the  story  of  the  countryman  wlio,  on  first  seeing  a  girafl'c, 
exclaimed,  "  I  won't  believe  it."  It  showed  how  a  soft  brass 
oiling  ring  on  a  dynamo  bearing  in  the  course  of  its  "'  hundreds 
of  hundreds  of  revolutions  "  had  neatly  severed  the  shaft  ! 
When  the  dynamo  attendant  saw  the  ])ullev  revolving  and  the 
aiTiiature  .standing  still  I  expect  he  felt  like  "  Punch's  "  famous 
"  late-nighter,"  who  pointed  to  an  extra  large  fish  in  a  case  on 
the  stairs  of  the  Club,  bhnted  out  to  his  friend,  "  The  man  who 
(•aught  that  fish    is   a   -  liar  !  "     However,    the   dynamo 

attiMidant,  after  carefully  counting  the  fingers  on  each  hand 
and  "  touching  wood,"  sent  for  the  insurance  company's  inspec- 
tor, who  was,  of  course,  delighted  to  add  this  curious  sjjccimen 
to  his  collection. 


L.  P.  S. 


CLIPS.  TIPS  &  TERMINALS 


of  aM   descriptions. 

Write  lor  Booklet,  with  Illustrations,  at  75  types  to: — 

THE  L.P.S.  ELECTRICAL  CO..  IB.  Adam  Street.  Strand,  London.  W.C. 


recently  told  at  a  gathering  of  commercial  electrical  men.  The 
flicker  effect  is  produced  by  means  of  a  heat  operated  fan  wheel 
which  revolves  a  disc  in  the  lower  part  of  the  fire,  just  above 
the  rays  of  a  small  lamp.  A  "  satisfied  "  user  of  one  of  these 
fires  wrote  in  to  the  maker  to  say  that  the  fan  wheel  speeded 
up  and  the  whole  apparatus  disappeared  up  the  chimney.  The 
up  draught  was  so  great  that  it  was  only  with  difficulty  the 
carj^et  was  prevented  from  following  the  fire  ! 

THIRTY-SEVEN  YEARS  AGO, 

'    [From  The  Electrician  (Second  Series),  Oct.  4,  1879.] 

Telegraph  Word-Tariff. — On  Wednesday  the  new  tariff  for 
telegrams  came  into  force  in  Holland.  For  every  telegram  must  be 
]iai(l  a  standard  price  of  3d.,  added  to  which  is  one  cent,  or  a  fiftli  of 
a  ju'iiny.  for  every  word  which  the  telegram  contains.  "Answer 
paid  "  will  hold  good  for  10  words  eniy  r  tlie  letters  R.P.  (rejmti.se 
payee)  will  be  reckoned  as  one  word.  The  new  arrangement  at  pre- 
sent does  not  extend  to  any  other  countries  than  Holland  and 
Belgium. 

Ornaments  with  Motion  P.eoduced  Electrically. — Home 
curious  trinkets,  to  which  certain  motions  can  be  given  at  will  by 
means  of  electricity,  have  recently  been  devised  by  M.  Trouve.  Two 
of  these  (described  in  La  Nature)  are  scarfpins  ;  one  has  a  death's 
head,  gold  or  enamel,  with  diamond  eyes  and  an  aiticulated  jaw  ; 
the  other  has  a  rabbit  seated  upright  on  a  box  with  a  little  bell 
before  it,  to  be  struck  with  two  rods  held  in  the  animal's  forcpaws. 
An  invisible  wire  connects  these  objects  with  a  small  hermetically- 
closed  battery,  the  ebonite  case  of  which  is  about  the  size  of  a 
cigarette.  It  is  kept  in  the  waistcoat  ])ocket,  and  acts  only  when 
turned  horizontally  or  inverted.  When  a  jierson  looks  at  the  pin 
the  owner,  slipping  a  linger  inlo  his  pocket,  moves  the  baderv, 
wheieujion  the  (lealh's  head  rolls  il.s  eyes  and  grinds  its  leeth,  or  the 
liltle  rabbit  beats  the  bell  with  its  rods  (through  elect romagnetic 
ac)  ion).  A  third  kind  of  ornanient  is  a  small  biril  .--et  with  fliamouds. 
to  bo  fixed  in  a  lady's  hair,  and  the  wings  of  which  can  be  set  in 
motion  electrical  1  v. 


SILVER  SOLDER  for  BRASS, 

Specially  suitable  for  ELECTRICAL  INSTRUMENTS. 

Free   Sample   on   application. 

J.   BLUNDELL  &   SONS, 

GOLD.  SILVER  1  PLATINUM  REFINERS.  199.  WARDOUR  STREET.  W. 

"CoMMat.  Ok..  LoBdoo."  47tf  Girrard, 
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SIEMENS 


IRONCkAD 

SWITCHGEAR 

FOR     AULi 

PURPOSES 


Control   Pillars 
Distribution    Boards 
Main    Switchboards 


Illustration    shows    our    Standard 

Cast-iron    Mining    Pillar    suitable 

for  pressures  up  to  3,300  volts. 


Write  for  particulars  to  — 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Head  Orricz:  CAXTON  HOUSE,  WESTMINSTER.  S.W. 
Tekphor.e:  Gerrard  860.  Telegrams:  "  Siembralos,  Vic.  London." 

Sapplio  Dept.:    38  &  39.   UPPER   THAMES  STREET.   E.C. 
Telephone:  City  53K1.  Teleprams :  '  Siemctor,  Cent.,  London." 

HOME  BRANCH  ADDRESSES i 
BiPMiHCHAM— Central  Ho.,  New  St.  I  Manchester— 196.  Deansgate. 
Bristol— 30,  Bridge  Street.  Newcastle — 64-68.  Collin gwood 

Cardifr— 89,  St.  Mary  Street.  Sheffield— 22,  High  St,        (Bldgs 

Clascow- 66,  Waterloo  Street.  |  Southampton — 46,  High  Street. 

Branches  In  Principal  Tow/ns  Abroad. 


THE  VAUGHAN  FLOW  METER. 

TJiis  iriKtniment,  designed  and  patented  by  Mr.  J.  F.  Vauglian, 
meetH  the  demand  for  a  .simple  and  efficient  method  of  indicating  tlie 
How  of  hqiiidH  in  pipes.  It  is  applicable  to  a  large  number  of  com- 
mercial HVHlemH,  Huch  as  cooling,  heating,  lubricating,  refrigerating, 
boiler  Hiipply  and  various  other  manufacturing  processes. 

Am  Hhown  in  the  illu.stration,  the  instrument  consists  of  a  cylin- 
drieul  chamber  with  Kuitablo  pi|)e  connections  enclo.sing  a  .slotted 
lube  through  which  the  liquid  must  pass.  Knclo.sc.d  in  th(^  .slotted 
lube  i»  ;i  pi.ston  which,  as  the  ii(|iii<l  is  tuiii'^d  on,  is  carried  up  until 
I  he  expo'cd  area  of  the  wlotH  is  siidicient  to  allow  the  How  of  the 
l:>|iiid  up  to  the  capa-ity  of  the  indicator.  An  inde.x  i.s  attach(ul  to 
the  upper  end  of  the  |>iHton  rod,  which  e.xtcnd.s  up  into  the  glass  tube 
at  the  lop  of  the  cylindrical  chamber.  The  glas.s  tube  is  eni^a.sed  in  a 
prolei'tiiig  cover,  cut  awaj'  to  allow  the  movement  of  the  index, 
(»rreH|i<inr|inK  to  the  riw-  or  full  of  t\u'  piHion,  to  be  noted.  A  scale 
■III  till'  xiile  of  the  case  enables  the  operator  to  determine  accurately 
the  iiinount  of  How  in  gallons  per  minute. 

All  ••lectric  I'ontacl  lonMiMting  of  an  adjiist.'ible  bra.ss  rod  ."ct 
tliroiiuh  an  iiixiilated  stiiniiig  bo.\  at  the  liottoin  of  the  chamber  can 
Iw  I'oiiiiected  lo  a  lamp  or  bell,  calling  attention  when  the  (low  lias 
fiilleii  I.elow  a  lixed  iiiiniiiiuiii.  Conlait  is  cstabliNhed  immediately 
thy  pinion  rentH  on  the  braiw  rod.  The  desireil  (low  of  the  li<|uid  may 
lliiiH  be  M-eiired  wilhii  the  lapacily  of  the  liistruiiient.  The  (low  is 
direelly  pro|.orlioiial  to  the  urea  of  the  h1(/!m  in  the  enclosed  tube,  or 
lo  the  rice  or  full  of  the  piNlon. 

I'nder  IcMt,  ue  iiiitlerHlund  that  the  indicator  gives  |)ractieally  a 
utraighl  line  ealibralion  over  u  large  range,  and  tlu>  loss  of  heiid  in 
o(rrntiiiK  the  iiutnim.nt  hax  l:ecn  found  to  be  negligible,  not  exceed- 


One,  Two  &  Three  Phase 
MOTORS. 

LAN(;i)ON-nAVIICS    Mcrioit    c;<). 

ii»..i  ofiii,:    no.    »:an.non    sthkkt,    London,    r.c. 

W.,rli.      D.rrr.-.'lr    M.,..;.    I..wl.h>m.    London.   S.K. 


ing  0-004  lb.  per  square  inch  with  a  capacity  of  15  gallons  per  minute. 
The  indicator  may  be  used  with  screens  for  dirty  water,  and  can 
jeadily  be  cleaned  by  unscrewing  the  top  and  slipping  out  the  slotted 
tube  and  glass. 


/~^^ 


S:';cTi(iN.\i.  Vii.w  oi"  Vauch.^n  Flow  Metek. 

The  instrument  is  constructed  in  .several  sizes,  and  all  the  parts  are 
neatly  liiiishcd. 

-   "  Caparity  in                     Piix-                             Value  of 

Xo.  (i.P. .M.                    conccftioii.  each  division. 

A           1    ■''  Jill.          1  gallon 

H          l-lli  I  ill 1  gallon 

V           1-2(1  I  in 1  gallon 

Additional  iiifoiniation  and  prices  of  this  histrument  can  be 
obfaiiic<l  fniin  the  nianufacturer.s,  The  Sprajt  Knginooring  Co., 
Moston,    .Ma.ss. 


NATIONAL  ECONOMY  EXfflBITION. 

This  exhibition,  oigaiiised  by  a  coniniittrc  of  \\liiili  .Mr.  ('.  J. 
(Stewart  is  official  trustee  and  chairman,  was  lield  at  the  People'.s 
Palace,  Mile  End,  London,  R.,  from  September  18th  to  ,30th  inclusive. 

In  addition  to  exhibits  of  food  products,  food  cooked  by  or  under 
the  direction  of  \A'.('.  cook;iiy  demonstiatois  ;  gas  littings  and 
cooking  and  healing  appliances  (shown  by  the  Commercial  (las  Co. 
and  the  London  Warming  &  Ventilating  Co.),  a  stand  at  which  boys 
liaiiicd  by  the  Shaflcsbuiy  Society  were  at  work  :  furniture  made  by 
L.C.C.  technical  school  slmlciils.  poultry,  .ipiarics,  &c.,  there  was  a 
stand  organised  b\  llu-  I'.iplar  and  Slcpm-y  niuuicipal  electricity 
departments  i-onibninl.  .\li.  .1.  11.  I!ii\vili-ii  (borough  electrical 
engineer-.  I'oi>lar).  iMr.  W.  C.  1".  Tappi-r  (liorcmgh  electrical  engineer, 
Ste])ney).  and  Mr.  K.  10.  l''a nances  and  .Mr.  I'arkcr,  the  sales  managers 
of  the  resjiectivc  undc-rlakings,  are  to  be  congratulated  upon  the 
u])-to-datc  and  varied  appjiratus  shown,  which  is  nearly  all  wired 
ready  to  bo  Bwilcln-d  on  for  demonstration  purposes,  and    ncludis 


INSULATION 


BEADS 


'I'hc    <>n]r    inllifoclory    fitihstUiitr    ( 
Aiil><-<>lo4      Win-:       ulHO     (or       (li-xil 
i.-u.l-..    .  tc.       AMl'l.r,    STOCKS. 

HOLDER-HARRIDEN.  LTD..  35/37,  hobie  street^  lond'on 
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Country  House  Battery  set 

32  volt,  270  amphe 

We  undertake  the  manufacture 


on  Teak  Stand. 

e  hours. 

)f  special  assembli< 


Country  House 
Lighting   Plants 

THE  Battery  is  rightly  described  as  the  "  heart  of  " 
an   electric    lighting    equipment,    for    it    is     upon 
the  efficiency  of  this  unit  that  the  reliability  of  the 
entire  system  depends. 

The  main  characteristics  of  C.A.V.  Accumulators  are  -.— 

HIGH-GRADE  MATERIALS 

and 
SKILLED    WORKMANSHIP 

C.A.V.  Batteries  are  known  and  appreciated  throughout 
the  civiUzed  world,  and  to-day,  with  24  years'  experience, 
we  produce  accumulators  for  every  purpose  and  every 
climate. 


Eiitiuiries  dealt  with  by  relurn. 
Send  us  yours  to-ni<jht. 

^.«[«sm5^11  :X*  i^i  Ltd. 

^Electrical  Engneers. ACTON,  LONDON.w 
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Manufacturers  of 

PHOSPHOR     BRONZE, 

6UN  METAL,  MAN6ANESE  BRONZE, 

Brass  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 

CASTINGS. 

PHOSPHOR  TIN. 
PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  LTD.. 

BIRMINCHAM. 


the  Arora,  the  Trioity  and  the  Belling  cookers  and  the  Bastian 
PjTostove  ;  Osram,  Mazda,  Ediswan  and  Falk  Stadelmann  lamps. 
artistic  Verity  brackets,  Ellis,  Simpson  and  Saunders"  shades,  the 
Electric  Suction  Cleaner  Co.'s  vacuum  cleaners,  hot-point  irons  and 
curling  tongs,  and  a  good  range  of  Hosgood  stoneware  electric 
utensils  (boiling  mugs,  &c.).  The  Poplar  and  Stepney  Councils  both 
do  wiring  and  supply  motors,  cooking  and  heating  apparatus,  &c., 
and  we  are  infonned  tKat  the  former  Council  has  25,000  h.p.  and  the 
latter  23,000  h.p.  of  motors  connected.  Attractive  and  convincing 
literature  displayed  on  the  stand  shows  that  Poplar's  maximum 
charge  is  '.id.  per  unit  (having  been  reduced  by  25  per  cent.),  and  that 
Stepney  can  sujiply  for  power  at  a  maximum  of  Id.,  and  for  lighting 
on  the  ma.ximum  demand  system  at  rates  varjing  up  to  "d.  for  first 
:jO  hours'  maximum  demand  per  month,  and  Id.  for  remainder  of 
consumption.  ;  ■   "  .      "         '    ;•;  »  .  ' 

Mr.  Farrance  informs  us  that  many  inquiries  have^been  dealt  with 
at  the  stand,  and  that  more  are  from  country  and  west-end  visitors 
than  from  residents  in  Poplar  and  Ste])iiey,  so  that  the  managers  of 
other  undertakings  will  proliably  share  in  the  benefits  resulting  from 
the  holding  of  the  exhibition  ;  but  it  is  rumoured  that  at  least  one 
west-end  undertaking  has  got  a  "nagging"  from  a  west-end  lady 
who  had  discovered  on  visiting  the  exhibition  that  the  i'ojjlar 
maximum  charge  was  3d.,  and  who  wanted  to  know  why  the  charge 
in  her  district  was  so  much  higher,  .so  the  « est -end  managers' 
gratitude  may  after  all  he  somewhat  (jualificd. 

.At  the  Kalkirk  Iron  Co.'s  stand  there  were  shown  Falco  and  l''alco- 
orbit  electric  fires,  Falco  air  and  hot-water  convectors,  Compactum 
cooker,  grills  and  toasters,  electric  household  ranges,  hot  plates, 
hollow  ware,  electric  irons,  kettles  and  other  table  appliances, 
electric  hot-water  circulators,  &e.  At  this  stand  also  many  inquiries 
from  outside  districts  have  been  received,  resulting  in  much  business. 
The  eompuny'H  London  addrcs^  is  Craven  Hou.sc,  Kingsway,  VV.C. 


ELECTRICAL  PLANT  INSURANCE 

We  were  niiiiiidiil  of  the  inlrrc.stjiig  (,ii  t  Ihal  I  he  insurance  of 
elcctriciil  plant  and  machinery  was  made  jiossible  as  early  as  1808 
by  theeMterprici-of  the  Urilish  Engine,  Boiler  &  Klectrical  Insurance 
Co.  Mr.  H.  Llewellyn  T.  F<«ter,  M.liisl.C.K.,  M. I. K.K.,  formerly  the 
elilel  cliclrical  eii({ini'er  of  this  comiuiny  at  their  head  oltice.  Mjin- 
cheMlor,  iMlorined  ub  in  Hlmwing  us  round  their  new  l^ondon  odices, 
M,  KiuK^wiiy,  W.C.  that  liis  company  were  the  jjioneers  of  this  form 
o(  inMiiniMce  at  the  ilate  mcntionefl.  In  moving  from  its  old  olliies 
ill  Queen  \'i(toriii. street  to  more  modern  and  more  eommodious 
pn-iniwfK  in  Klii((Mway,the  r-ompany  wishes  us  to  din^ct  attention  to 
the  M|HTinl  faeiljliex  which  its  electrical  plant  jiolicies  olTer  to  the 
lliiiirrr.  The  new  l.<iiidoii  odire.  wliiili  is  |iresiiled  over  by  Mr. 
II.  V.  Taylor,  foriiieriy  wrrctary  to  the  coinpaiiy,  is  the  liead()iiarters 

of      th.       .l.lMpai|>V      ,,|„   l.,li,,I,-      III      »||U|       if,      luM.HII      11.-.      the      Milllhcill 


GUARANTEED 


SECOND    HAND 


rK^  €2^ 


THE    VICTORIA    ELECTRIC    PLANT    CO., 
SPENSFH    STREfcr.    WEST.VIINSTER.    S.W. 

PW.o:  VlcV^rl.  «0y. r„.m  ,,  Vlanl;,.t«.  So«wl,  l^don. 


district — that  is,  the  territory  south  of  the  line  dra\^^l  from  the  Wash 
to  the  Severn  at  Bristol. 

Many  of  our  readers  will  have  perused  with  interest  the  annual 
reports  of  lUr.  Michael  Longridge,  the  chief  engmeer  of  the  company, 
and  which  until  recently  contained  a  section  exclusively  dealing  with 
the  electrical  department.  These  reports,  almost  without  exception, 
contained   particulars  of  breakdowns  in  generators,   motors,  trans- 


135-KW.  Ahmatire  BrxDiN'(.:-wiRE  r.i 


I- I    111-  1!E-WIND.  t(!9. 


formers  and  switchgear  which  were  of  undoubted  value  to  designers 
and  manufacturers.  Mr.  Foster  informed  us  that  as  a  result  of  the 
experiences  of  its  inspectors  the  electrical  department  had  on  several 
occasions  made  suggestions  to  manufacturers  for  the  introduction  of 
modifications  in  design  which  had  tended  to  obviate  certain  classes 
of  breakdown.  In  this  respect  the  co-operation'of  the  insurance  and" 
manufacturing  interest.sjhas  provedfniutuallj''beneficiaL 


1 1  itKHiNniNc:-wiiti:"  lUuiSX. 


['  W'c  were  p:irt  iciilarly  iiilcicslcd  to  lind  lh;il  llic  insurance  fii.ililics 
al.-o  include  |crio(lical  inspection  and  insulallon  tests  by  the  com- 
pany's engineer  surveyors.  Itpwards  of  •((•  of  these  ins];ectors  are 
employed  by  the  eonipimy.  and  the  extent  of  the  operations  of  the 
electrical  department  may  be  gathered  from  the  fact  Ihiit  U])wards 
of  oO.dlHI  motors,  of  which  15.(1(111  are  in  (he  southern  area,  are 
iiiMircd.      Tlic  iiPcMiiuins  have  liecii  pre|iared  on  the  basis  of  kilowatt 
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to  publish  a  book  of  my  life  for 
circulation  amongst  the  general 
public.  It  is  already  in  the  press 
and  the  next  week  or  so  would  be 
just  a  happy  time  to  send  copies  to 
all  your  customers.  So  that  you 
may  get  full  benefit,  I  am  willing  to 
print  your  name  and  address  on  the 
cover  of  whatever  number  you  feel 
you  can  distribute  with  advantage. 


gfr 


and  at  the  same 
time  say  how  many 
you  would  like 
printed. 


POPE'S  ELECTRIC    LAMP  Co.,  Ltd., 


Hythe    Road,    Willesden, 
LONDON,    N.W. 
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H.  'Weidma.tin,  Ltd.,  Ra.ppersivil,  Switzerland. 


\A^E    ARE    SPECIALISTS    INfiTHE    MANUFACTURE    OF- 
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( Pressboa-rd) 
Best    Qua.lity. Proved   toy    repea-ted 

Sheets   in   thickness    from    01    upwards. 
Endless    Rolls   and    Strips   from    01    to    1    mm.    thickness. 

Presspan   Coils   and   Tubes   for   Transformers. 
Presspan  Armatures,  Discs  and  Shaped  Articles. 
VARNISHED   PRESSPAN.  BLACK   PREgSPAN. 

OILED   PRESSPAN.  MICA-COVERED   PRESSPAN.    & 


tests. 


Grand  Pri 
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:illes  1908. 


Cold  Medal :  Be 


Silver  Medal:  Pa 


capac-ity,  but  tliis  does  not  mean  that  the  "  insured  "  with  a  single 
motor  receives  less  attention  than  the  insured  with  several  hundred 
horse-power  of  motors.  The  policy  covers,  up  to  the  amount 
in.sured,  all  lireakdonTis  which  may  occur  to  electrical  machines  while 
working,  whether  owing  to  tlie  breakage  of  parts,  burning  out  or 
failure  of  tlie  in.sulation,  or  other  causes,  necessitating  immediate 
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Generalhig  Sets. 
I  Vertical  "  live  "  steam  turbine,  blading 
I       badly  stripix'd 
Vertical  high-speed    steam    engine,   ex- 
haust valve  bo.\  fractured 
I  High-.s]X'cd  steam  engine,  piston,  trunk, 
J       elbow  ]>iix',  drain  tap  and  valve  s])intUe 
broken 
f'onnccting  i-<)d  bolt  broken,  cau.sing  com- 
plete wreck  of  steam  engine 

Turbine,  blading  stripped    

Gfneralors. 
Armature  toils  burnt  out  through  accu- 
mulation of  copper  dust,  armature  re- 
wound 
High  and  low-tension  windings  earthed 

to  core,  armature  rc-woimd 
-Movement    between    spider    and    shaft 
through     badly     fitting    keys,     shaft 
renewed 
Windings  of  turbo.generator  rotor  partly 

burnt  out,  re-wound 
Faulty  con-  twth  in  turbo  rotor,  com- 

l)letc  new  rotrir  sujjjjlied 
Commutator  micaH  faulty,  causing  over- 
heating oi  winding,  armature  stripped 
and  re-Wound 

Mulors,  Trangformem  tb  Auto  Converters. 
Metallic  dust  caused  failure  of  insulation 

of  rotor,  faulty  conductors  rcpaind 
Armature  insulation  di-teriorated  through 

age.    urmatun'    replaced    by    one    of 

m'Klc'.rn  tyix' 
Armature  windings  fuj-ed  on  to  core,  some 

coils  n'plnc<<l,  others  re-la|K'd  and  core 

reinsulatfd 
An'inK  iK'twi-en  fnititeiid  of  winding  and 

commutator    spokes     due     to     dust, 

lhorou(ilily    reinnulalcd 
Htnlor  winding  partially  burnt  out,  insu- 

hit  ion   gi-ncrally  ficteriorated,  necesKi- 

Inling  n-wind 
''ohiluctlnif  dust  caused  Hhorl-eircuit  be- 

Iwci'n     ■'  riiiiiiiTig  "    and     "  starting  " 

coils.  Htnlor  n'jmirid 
Ocfeilivi-  ball  lic/irinn  ctiiihcd   failun^  of 

end  Kiiuiccti'iii",  iirmalun'  rewound 
Hhorlcjrt^uit  Is'lwccn  primary  ami  secon- 
dary- winiliiiKi,  IriinHlorMierwnHHtripiN'd 

and  re. wound 

Sliirlinu  Sivllrlii/i  nml  ('„iilr<illrrii, 
Ilc"i«lflnci- 1  iiIIh  jiartly  burnl  out  iindHlnte 

xlab  cracked 
AiitolrnniilorMii'r    nwilch     accidentally 

dnmnuctl,  cn.e  niii'Wi'd 
Hwit<  b  nrtri"  Iniled.  ni'W  oncx  Hiiiiplicd    ... 
Ki'xjatnnci'H  burnt  out,  rr'newcd  entirely 
Auto.trniiMtonMcr  loil  burnt  out  and  re- 
wound 
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stoppage  of  the  machine  for  repair.  Generating  sets  may  be  insured 
for  inclusive  amounts,  the  sum  insured  being  available  for  breakdown 
of  either  the  generator  or  the  engine  or  turbine  which  drives  it.  Fans 
and  blowers  (if  driven  direct)  may  Ir  iii.-invil  uith  (heir  driving 
motors  and  starters.  Power  and  liglil  iml' iiblc^.  wiring  ii.-.tallii(i(iiis 
and  batteries  are  not  included  in  the  iiiMiinin c.  I  ii(  i  in  lie  icriiKlindly 
inispected  at  rates  commensurate  with  their  extent  and  the  time 
involved. 

Ordinary  repairs  for  the  upkeep  of  machines,  such  as  the  renewal 
of  lirushes  and  contacts,  the  replacement  or  adjustment  of  bearings, 
the  trueing-up  of  commutators,  &c.,  occasioned  by  wear  and  tear 
are  not  covered  by  the  policy.  On  receipt  of  a  proposal,  a  surveyor 
is  sent  to  examine  and  test  the  plant,  and  the  company  bears  the  cost 
of  the  examination  if  they  decline  the  risk.  Should,  however,  the 
])roposer  refuse  to  complete  tbe  insurance  the  ex]icnses  of  the 
examination  will  be  charged. 

Every  insured  machine  is  periodically  inspected,  and  the  in.«pec- 
tions  and  tests  frcfjuently  prevent  disaster  in  the  shape  of  electrical 
liicakdowns  and  tiro,  ancl  are  also  the  means  in  many  cases  of 
cUcctiiig  economy  in  the  application  of  electricity  to  power  and 
lighting  and  other  uses.  After  each  in.speetiona  report  is  sent  stating 
(be  condition  of  the  plant  and  making  such  suggestions  as  may  be 
necessary  in  the  interest  of  safety  and  economy.  These  reports  are 
.^cnt  for  the  benefit  of  the  in.sured,  who  are  under  no  obligation  to 
adopt  any  suggestions,  nor  will  their  non-adoption  in  any  way  affect 
(be  validity  of  the  policy.  Where  the  attendant  is  not  a  trained 
cle<'lrician  (he  regular  visits  of  the  surveyors  arc  of  great  service  in 
explaining  (lie  dc(aiis  necessary  for  (he  satisfactoiy  working  of  the 
plant.  I'rintcd  "  Hints  and  liis(nic(  ions  (o  .\((en(lan(s  "  are  siip- 
])licd  free  of  charge  to  (be  insured.  ,    i 

A  feature  of  intcresl  and  value  in  the  o|crali(ins  of  Ihc  cleclrical 
(Icpartmcnl  is  (he  method  of  dealing  wi(h  breakdowns  of  the  plaid 
insured.  Notice  of  failuie  is  in>mcdia(ely  given  to  the  company, 
who,  with  a  minimum  of  delay,  sciul  a  surxeyor  to  examine  and 
instruct  as  to  the  necessary  repairs,  or  advise  what  should  be  done. 
Unless  time  is  of  the  utmost  importance,  it  is  to  the  advantage  of  the 
insured  to  await  the  surveyor's  arrival  before  disturbing  the  damaged 
plant.  In  urgent  eases,  however,  where  it  has  been  necessary  to  ])u( 
minor  n'])airs  in  hand  at  once,  the  company  will  not  repudiate  a  claim 
for  damage  covered  bythc  policy.  ])rovidcd  the  condition  with  regard 
(o  iinniedia(e  notice  has  been  coni|ilied  with.  The  experience  and 
knowledge  jiosse.ssed  by  the  company's  technical  stalT  have,  wo 
iinderstaiul,  been  foinid  of  value  to  the  insured  in  ensuring  spoody 
reinstatement,  or  in  having  (he  now  ])arts  made  of  (he  necessary 
strength  and  of  the  best  design  and  workmanship. 

The  company  also  undertakes  (he  |ieriodicnl  ins])ecti(i 
of   idl   kinds  of  electrical    plant,   cc|ui|iments,    batteiic- 
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BURNER  &  HEAT  CONTROL 

Equipment  for  Lead  Presses 

(HALL'S  PATENTSi. 

MONOMETER    Mfg.    Co..   Ltd..   Aston.    BIRMINGHAM. 


SUPPLEMENT  to  "The  Electrician,"  October  6,  1916.    (xxv.) 


Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Anneahng  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


PRESOOT  KNIFE  SWITCHES. 

Quick  Break  Switches  of  first 
class  material  throughout, 
looking  very  much  like  other 
knife  switches  at  a  cursory 
glance,  but  a  detailed  exam- 
ination will  reveal  the  fact 
that  expert  knowledge  and 
workmanship  have  been 
brought  to  bear  on  every 
part  with  a  view  to  securing 
long  life  and  high  efficiency. 


BRITISH  INSULATED  S  HELSBY  CABLES. 

LTD., 

Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works  :     PRESCOT    and     HELSBY. 

Branch    Offices   in:     LONDON,    MANCHESTER.    GLASGOW.    BIRMINGHAM. 
NEWCASTLE.   CARDIFF.   DUBLIN.  LEEDS  &  BELFAST. 

OVERSEAS    BRANCHES: 

AUSTRALASIA:   The  Wool  Exchange,  King  Street,  Melbourne. 
EASTERN   INDIA:    11,  Clive  Street,  Calcutta. 
SOUTH  AFRICA:   Telegraph   Manufacturing  Co.  (Colonial),  Ltd. 
P.O.  Box  2827  Johannesburg. 
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IRONCASED 
SOCKETS&PLUG 

FOR   HARD   SERVICE. 

Sizes    up    to    200    amps. 

D.P.  and  T.P.     500  volts; 

with    "earthing"    connection. 


Also    Combined  Switch 
and   Plug  Boxes. 


DORMAN 
& 

SMITH,  Ltd., 

Ordsal  Electrical  Works, 

SALFORD, 
MANCHESTER. 


AN  8-KW.'  CARRON  FIRE. 


In  our  last  issue  we  referred  to  the  issue  by  Carron  Company  of  a 
new  catalogue  dealing  with  their  electric  radiators  and  fires.  A 
number  of  designs  of  these  f 'arron  fires  have  been  adapted  to  existing 
coal  grates,  and  the  effect  is  artistically  attractive  and  thermally 
eflScient.  The  illustrc^on  shows  a  Carron  fire  made  up  of  three 
panels,  the  centre  one  cfentainiiig  four  1-kw.  units  under  the  control 
of  two  switches  and  the  two  side  panels,  each  fitted  with  two  1-kw. 
elements  each  with  two  switches  for  the  control.  The  total  loading 
of  the  fire  is  thus  8  kw.,  a  capacity  which  is  suitable  for  the  heating 


Caiuio-S  H-kw.  Kh.cji.il  I'ii:i;. 


(if l<|iiit(!  large}roomH.1  The , particularjfirejillufitratcd  was,'in  fact . 
KU|i|ilii-(l  for  on'-  of  the  public  rooinH  of  a  Icadinfi  Corporation. 

The  ciiriHtniclion  of  Ihc  (ire  follou'»  the  staiwlard  Carron  lines,  and 
each  of  Ihi'  l-k«.  fire  uni(.s  Ih  in  ii  catil-iron  frame,  being  readily 
ri'pliiceaiile  in  <a!ii'  of  breakcloun  fDni  electrlial  or  mc<'hani(Ml 
rcawiriN. 

The  lire  illiintrateil  lit  indi'iitlve  of  the  ii|iecial  cletiigns  which  Carron 
C4iiii|iany  nn-  prepared  to  niiilerlake  for  every  claHH  of  building  in 
which  eleclrii:  henlinK  iit  eoni<iderocl  to  be  prael ieiible. 


C.A,V.' ABRIDGED  DYNAMO  CAR  LIGHTING 
CATALOGUE. 


"'  When  the  war  is  over  and  the  clouds  have  rolled  away,"  we  are 
promised  a  peace  edition  of  the  ""  Blue  Book  of  Car  Lighting,"  by 
Messrs.  C.  A.  Vandervell  &  Co.  Until  then  the  abridged  catalogue 
dealing  with  this  subject  will  have  to  suffice.  The  publication  re- 
ferred to  contains  particulars  and  revised  prices  of  C.A.V.  d\"namos 
and  the  many  accessories  which  now  go  to  make  up  the  complete 
equi]iment  of  the  modem  petrol  motor  car.  The  dmamos  are 
grouped  in  five  different  series  according  to  the  size  of  the  car  upon 
which  they  are  fitted  ;  the  ratings  range  from  45  to  180  watts  and 
the  voltage  from  6  to  12.  The  lightest  model  weighs  14  lb.  and  the 
largest  30  lb.,  the  latter  being  suitable  for  Rolls-Royce  cars. 

An  im))ortant  section  of  the  electrical  equipment  of  any  petrol  car 
is  the  connections  between  the  d>iiamo,  switchboard  and  battery. 
The  C.A.V.  patented  armoured  caljles  make  provision  for  those  con- 
ditions under  which  it  is  found  necessary  to  place  the  connecting 
leads  constantly  in  proximity  to  oil  and  water.     The  specification 


EXTRA  COPIES  OF 


ELECTRIC  VEHICLE  PROGRESS  SUPPLEMENT 

Can  be  supplied  to  Central  Station  Engineers  for  distri- 
bution.    Annual  Subscription  Rates  on  application  to 


'THE  ELECTRICIAN 
1.  2  &3.  Salisbur 


PRINTING  &  PUBLISHING  COMPANY, 
r  Court.  Fleet  Street.  London,  E.C. 


nf  these  cdndiictors  states  that  they  are  composed  of  piirc  iiidia  rubber 
r<i|i|i(M-  strands,  single  cotton  lapi)ed,  vulcanisoil  india  ruliher  covered, 
lidiMid  M'ith  pure  India  rubber,  coated  tape,  laid  up  with  cotton  filling, 
wound  circular,  braided  and  conipoimded  and  finally  armoured  with 
metal  strip,  in  conjunction  with  the  wiring  system  is  descrihe<l  tlic 
('. .\.V.  jiniction  box  which  is  designed  to  occu])V  a  position  in  the 
.  liMssis  frame,  thus  forming  a  miniature  distribution  board.  It  is 
iMst  in  ahniiiniuni  with  spring  cli|>  lid  and  is  provided  with  two  "bus 
bars  with  protecting  fuses.  When  disnumnting  bodies  tliis  junction 
box  makes  it  imnecessarv  to  disturb  the  chassis  wiring  system.  The 
box  measures  ,")J  in.  by  2|  in.  and  is  known  as  junction  box  No.  2. 
The  C.A.V.  switchboards  in  the  list  are  Xos.  2,  2a,  5  and  0.  Tlii' 
first  named  is  suitable  for  fitting  to  dashboards  where  the  switch 
board  must  be  fitted  low  down,  and  the  instruments  are  slightlx 
tilted  t<i  make  reading  an  easy  matter.  l?oth  Nos.  2  and  2.\  arc 
lilted  with  six  Hwitches  and  No.  .")  has  four  switches,  and  ,\'o.  <1  has 
thr<'c  switches. 

Another  section  of  the  list  deals  with  C.A.V.  headlights,  side  l.nii|s 
anil  dashliniird  inspcctiim  lani|is.  .\  cupy  nf  the  catnl(igu>'  can  Ik- 
(ibtaiiied  fnim  the  idnipariy,  at   Warpic  Way,  A<ton.  Lonchai,  W. 
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BASTIAN  METERS 

Made   in    ENGLAND   with 

BRITISH  CAPITAL  and  BRITISH  LABOUR. 

▼M«     MASTIAN      IVIHTER     COIVIF>ANV,     LTD.,       BARTMOkOIVI  EW     WORKS,      KENTISM     XOWN,     IM.VW. 
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♦/     The   Round   Table.     4 

-  Br  "KVA."  I 


This  Week's  Chestnut. — A  lumour  lias  persisted  for  many 
months  past  that  tlie  lady  muuitiom'ev.s  were  calling  them- 
selves qualified  engineers.  A  North  country  fa,rmer  has  had 
substantial  proof  of  this,  for  he  engaged  an  ex-munitioness  who 
proceeded  to  milk  one  of  the  cows  with  a  shifting  spanner  ! 

*  *  *  * 

The  Birmingliani  police  on  poin^  duty  in  the  centre  of  the 
ciiA'  now  have  small  red  electric  lamps  fixed  on  the  top  of  their 
helmets.  Birmingham  is  so  dark  that  late-nighters  with  the 
multiplying  op^ic  will  not  see  the  lobby,  but  they  may  know 
he  is  there  b}'  a  halo  of  red  lights  ! 

*  *         *         * 

The  Need  of  the  Hour  — Some  men  are  dead  before  they 
are  buried.  It  is  a  delusion  that  a  man  has  to  waii  .50  or  60 
years  to  die.  If  the  spirit  of  the  man — the  soul  of  hope  and 
courage  within  his  breast — has  been  extinguished,  he  is  as  dead 
as  he  ever  will  be,  even  though  his  body  continues  to  walk 
the  streets.  His  relatives  and  friends  might  just  as  well  get 
together  and  hold  a  fuiinal  sri  vice  over  him  now  as  at  any  time. 
He  has  allowed  his  li^li,  t..  tlnkcrout — the  vital  spark  has  fled. 
He  has  lost  the  essentiid  qiudii y  of  life  and  manhood — Courage. 
— From  No.  4,  Vol.  II.,  ""  The  Ambassador." 

*  *         *         * 

Evidently  Round  Table  readers  are  running  no  risk  of  ear:'- 
ing  Electrici.\n  Hot-Plates  by  contributions  to  the  Electro- 
Harmonic  Unofficial  Programmes.  Perhaps  by  the  time  the 
next  "  men's  "  concert  comes  along  the}^  will  feel  equal  to  the 
occasion.  I  am  compelled  to  put  the  first  programme  "  to 
bed  "  without  a  song  or  march  from  some  sympathetic  scribe. 

Prof.  i\Iuirhead,  of  Birmingham,  says  that  "'  slacking  ""  is 
conscientious  protection  against  fatigue.     Here  is  a  chance  for 

the  ■■  adjectival  ""  foreman  to  try  his  hand  at  a  definition. 

*  *     ■    *         * 

The  latest  in  headlines  : — 
Compulsory  Use  of  Electrical  Energy  Advocated. 
In  this  way  the  Birmingham  "  Daily  Post  "  "  bills  ""  Mr.  R.  A. 
Chattock's  addre.ss  to  the  Birmingham  Association  of  Mecha- 
nical Engineers.     Wo  may  now  look  forward  to  aiiother  form 
of  conscientious  (dtjector  ! 

*  *  *  * 

The  ■■  Daily  Graphic  "  asks  :  "  Is  it  possible  for  a  man  to  be 
electrocuted  if  he  accidentally  touches  an  electric  light  sta-i- 
dard  ?  "  I  think  the  time  of  day  ought  to  be  specified  ;  but 
the  "  Daily  Graphic  "  says  that  "  the  chief  engineer  of  one  of 
London's  largest  power  stations  says  a  man  could  not  have 
hfvn  killed  in  this  way  except  by  a  miracle."  Is  this  another 
n:imi'  for  "  po',.ential  difference  "  ? 

*  *         *         * 

OUR  HOT-PLATES. 
No.  217  to— 

The  S(!vern  Board  of  Conservators,  who  stale,  in  regard  to  the 
recent  proposals  to  extend  the  hydro-electric  works  at  Wor- 
cestei',"  their  view  is  that  the  Works  are  contrary  to  the  spirit 
of  the  fishery  laws  and  highly  detrinieirtal  to  the  passage  of  the 
fish  foi-  s])ii\vning  and  IVreeding  purposes,  and  con.sequently 
injurious  to  the  Severn  fishery  district  as  a  whole." 


ELECTRO-HARMONIC  SOCIETY. 

I.ST  Concert,  31st  Season,  l'Jl(i-17. 

Holhoni  Rri'taiirant,  London.     To  night,  at  8  p.m. 

UnofTicial  Programme. 


Ill  llif  (  Imir,  ('apt.  H.  Bi.aU  Saiiheij,  R.E. 


God  Save  the  Kino. 

Opening  Selection         "  Honour  and  Arms." Handel 

Electrical  Engineers  with  the  Services. 

Crash  OF  Peace  Solo     '"  Bid  Me  Discourse." Bishop 

Mr.  T.  C.  Elder. 
Cuffley  Chorus  ...       "  To-night's  the  Night."  ...    Orossmilh 

Anti- Aircraft  Corps. 

Flame  Fire-ette...  "  You're  Ma  Bp.by."  ...  Ai/er 

Mr.  A.  F.  Berry. 
U-Boat  Dirge      "  Rocked  in  the  Cradle  of  the  Deep."  Knight 

Neutral  Electrical  Traders. 
Bomb  Solo(w)      ...  "  The  Fly  Be  on  the  Turmut.s."  MiUiiujton 

Count  Zeppelin. 
"  .\rora  "  Boil-ealis   "  Cut  Me  Off  a  Bit  of  Roley-Polcy."     Rohey 

"  Kukri  "  Grogan. 
Barbed  Wire  f     "  We're  All  Dressed  Up  and  No      i  i,-i7. 

,r  Til  i      ri      >'  !       •••      I'  lllt'ims 

Medley       (  Pla^s  to  Go.  ( 

Tl-.e  Interned  Electrical  Ones. 

LjungstromI  .,  .^^^^,j  You  Come  into  My  Labvrinth  ?"...    R.P.M. 
Saturette  )  ■' 

Mr.  A.  G.  Deverill. 

Non-Treating  Chorus  "  Crossing  the  Bar."  ...        Willehy 

ALL  Electrical  "  Specials." 

Embankment  Solo  "  Wait  and  See."        ...        After  Alisquith 

THE  Institution. 

Gas-Fired  Duet  ...    "  The  Stoker's  Farewell  to  His  Shovel." 

Adapted 

Messrs.  Christie  &  Woodhouse. 

(With  Coalite  Chorus.) 

Discount  /  "  If  You  Knows  of  a  Better  'OIe,\     After  Bairns- 

Extravaganza    l  Go  to  It."  J  father 

Tungsten  L.a.mp  Associ.\tion. 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  Oct.  II,  1879.] 

Blackpool. — The  success  of  the  electric  light  has  l)een  so  great 
that  it  has  been  decided  to  continue  it  in  use. 

Chemical  Discoveries. — Eleven  "  new  elements  "  have  been 
brought  forward  since  June,  1877,  as  claiming  places  in  the  list  of 
substances  which  will  not  admit  of  decomposition.  Siu'ely,  says 
"  The  Athenajiun,"  it  is  time  that  some  admitted  authority  should 
examine  and  revise  this  list. 

The  Telephone  in  Business. — The  lirst  to  introduce  the  tele- 
phone into  Durham,  and  to  apply  it  to  business  purposes,  is  Mr. 
John  Hill,  miller.  North-road.  In  his  office,  and  in  the  hall  of  his 
residence,  telej)hones  are  li.\ed,  together  with  call  apparatus.  The 
connecting  wire  is  carried  from  the  ofhce  over  the  mill  jiremises  to 
the  house — a  distance  of  100  yards. 

Gas  ExHiuiTloN. — The  "Scientific  Review"  observes  that  the 
attempts  to  ai)ply  the  electric  light  for  general  illumination  have 
stimulated  the  gas  companies  to  make  great  exertions.  Recently 
they  had,  at  Leeds,  a  very  complete  exhibition  of  gas  aj)]iaratus  for 
lighting  and  heating.  Now  the  Gas  Deiiartmcnt  of  the  Nottingham 
f'or])oratinii  is  In  lii>l<l  .in  exhibition  of  gas  a])pliauces  in  the  Mechan- 
ics' Hall,  fniin  lb.'  iMlli  to  I  lie  2i)tli  of  November. 


THE    TWO    MOST    RELIABLE    SELF-STARTERS 


No.  29-1.  Self-acting  Motor 
Starter  for  Direct-current,  with 
interlocked  solenoid  operated 
finger  contacts.  Sure  and  sim- 
ple in  operation.  Requires  the 
least  possible  attention. 


(TGRA?«C 

\^     KLKCTKIC 


No.  30-1.  Self-acting  Motor 
Starter  with  solenoid  operated 
radial  arm  and  interlocked 
circuit  breaker  fitted  with 
magnetic  blowout.  Ruggedly 
strong.     Built  for  heavy  service. 


iGRAi^IC  ELECTRIC  C9L'."      147,   Queen   Victoria   Street,    LONDON 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


For   Thr»e-phB»e   Current. 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Head  Office:  CAXTON  HOUSE,  WESTMINSTER,  S.W. 
Telephor,o:  Gerhard  660.  Ttlegrims  :  "  Siembralos,  Vic.  London." 

Snppliet  Dept.:    38  &  39.   UPPER   THAMES  STREET.  E.C. 
Telephcng :  City  5350.  Telegrams  :  '  Siemotor,  Cent.,  London." 

HOME  BRANCH  ADDRESSES  i 
BlRMlNGHAU— Central  Ho.,  New  St.   I  Manchester— 196.  Deansgate. 
Bristol— 30,  Bridge  Street.  Newcastle— 64-68.  Colllngwood 

Cardiff— 89,  St.  Mary  Street.  Sheffield— 22,  High  St.        [BIdgs 

Glasgow— 66.  Waterloo  Street.  |  St-uthampton— 46,  High  Street. 

Branches  in   Principal  Towns  Abroad. 


THE  DEVELOPMENT  OF  ELECTRIC  POWER  IN  INDIA- 


The  following  reteiit  comments  of  "  F.  L.  M."  in  <>u':  contcm- 
jioriiry  '"  Indian  Kng  ncering  "  on  the  above  subjett,  which  was 
iiitroflured  by  .Mr.  H.  H.  Spcyer  before  the  In.stitiition  of  Electrical 
Kns;iii<;erH  last  year,  are  of  some  interest.  «'  The  discussion  upon  the 
rajer  at  the  Calcutta  Local  Centre  was  published  in  the  Inst.K.K. 

•  .Journal  '  last  June,  and  our  contemimrary's  comments  api]cai- 
in  its  Sopteml.cr  2nd  issue.  The  Paper  when  read  alimg  with  the 
diwUKsion  on  it  is  very  interesting,  as  it  tends  to  show  the  gciicial 
disfent  of  views  from  those  expressed  by  the  author.  .As  thc.-c 
opinions  are  expressed  mainly  by  representatives  in  Jndia  of  British 
manufacturing  concerns,  for  whose  sole  benefit  (or  otherwise)  the 
Paper  appears  to  have  been  written,  it  may  prove  inter<'sting  to  give 
the  views  of  an  engineer  who  has  hiul  14  years'  experience  in  the 
erection  and  maintenance  of  both  JJritish,  Anierii'an  and  Continental 
plant  in  India  and  tlie  Kast,  and  who  has  seen  tilings  from  llic  pm 
cha-er's  point  of  view. 

".My  lirhl  experience  of  plant  in  India  consisted  of  Coiitiiicnlal 
prime  movers  and  American  generating  plant.  On  the  erection  of 
this  plant  'money  was  no  object,'  and  the  manufacturers  eon- 
Iriuted  to  supply,  ileliver,  erer  t  and  run  the  j.lant  for  12  months. 
The  contractors  naturally  wnt  out  their  best  men  for  the  job,  and  all 
went  well.  At  the  end  of  I  lie  year  the  plant  was  taken  over  by  the 
pur.ha'MTs.  and  i-ome  (not  the  best)  of  the  engineers  remaijicd'bacU 
to  run  the  plant  a'<  .niploM's  of  the  piirchaHers.  .Shortly  after  this 
the  plant  wasdf.ubl.-d  m  lapaciiy,  and  this  time  the  work  "was  carried 
out  by  Ihi'  pur.ha«erH  thi-mi-elves,  I'Vom  then  onwards  troubles 
legan,  and  I  supfMixe  are  still  I  eing  experienced.  From  this  it  might 
In  a«umed  that  the  fault  lay  neither  with  the  plant  nor  the  eon- 
trrt'lors,  but  with  thi'  purchasers,  owing  to  th"ir  not  getting  the 
r  ght  Maft  to  operate  the  plant  for  them, 

"Mynexl  experience  was  of  a  plant  in  the  Malay  Kstati^s,  where  the 

•  limatie  eonditioiiH  prevailing  are  considerably  more  unfavourable 
for  electri.al  ma.hinery  than  in  iii'arly  any  part'of  India.  This  plant 
■  onsixted  «.f  wime  very  oldfashioiu'd,  in  fail  primiiive.  Hritish 
manufdclured  n-Im  which  bad  been  nmiiing  under  piaetid'y  no 
MU|»Tvision  at  all  for  several  years,  and  had  been  most  disgran'.'.llv 
oreeipd  and  negleeled.    The  eondilion  of  the  plant  was  Niich  tl.i.t 


had  it  come  under  the  jurisdiction  of  any  electricity  act  it  would  not 
be  permitted  to  operate  24  hours  after  the  first  visit  of  an  electric 
inspector.  In  addition  to  these  out-of-date  British  manufactured 
.?ets,  the  power  station  also  contained  an  up-to-date  Continental  set 
put  in  quite  lately.  The  former  broke  down  always  with  any 
alnormal  conditions.  These  breakdowns  weie  expected,  as  the 
condition  and  design  of  the  plant  were  bad  and  antiquated  ;  the 
latter  seldom  broke  down  electrically  (owing,  presumably,  to  the  fact 
that  the  antiquated  plant  acted  as  an  excellent  safety  valve  for  it). 
But  in  spite  of  the  fact  that  this  Continental  set  was  manufactured 
at  a  time  when  the  electrical  industry  had  reached  a  state  of  very 
great  reliability  in  this  particular  kind  of  apparatus,  yet  minor 
electrical  and  major  mechanical  defects  were  continually  showing  up. 
The  comparison  is  hardly  fair,  perhaps,  but  it  should  be  borne  in 
mind  that  the  British  manufactured  plant  had  been  built  at  a  time 
when  electrical  work,  even  in  England,  was  in  its  infancy,  whereas 
the  Continental  plant  was  of  quite  recent  design.  It  is  also  an 
interesting  fact  that  at  the  time  the  contract  was  placed  for  the  new 
set  the  engineer-in-charge  of  the  plant  was  an  Austrian.  On  this 
same  system  there  was  a  variety  of  makes  of  motors  installed,  and 
there  was  nothing  to  show  that  the  Continental  makes  were  in 
any  way  superior  to  the  British  makes. 

"  My  next  experience  consisted  of  a  plant  that  was  essentially  of 
British  manufacture,  excepting  the  bulk  of  the  transformers,  which 
v\crc  of  .American  make.  On  this  plant  I  experienced  only  one 
:  crious  breakdown,  and  that  was  of  one  of  the  American  made 
transformers. 

"  The  results  of  my  experiences  have  convinced  me  that  the  defect 
in  the  present  .system  lies  in  most  cases  neither  with  the  manufac- 
turer nor  with  the  contractor,  but  with  the  purchaser  himself.  I  am 
of  opinion  that  it  is  essential  that  the  purchaser,  in  the  first  instance, 
engage  the  services  of  a  fullj'  qualified  engineer  to  advise  him  on  his 
requirements.  With  an  engineer  who  possesses  these  qualifications 
there  is  very  little  doubt  that  the  purchaser  will  be  able  to  obtain 
British  manufactured  plant  that  will  not  only  give  him  complete 
satisfaction,  but  also  prove  itself  more  reliable  than  any  Continental 
cii-  .\iiirri.an  ])lant.  There  are  certain  things  in  the  electrical 
riiL'iii  I i  inu  >|iliere  in  which  it  is  foolish  for  engineers  to  expect 
lijitish  (IcsiL'ii  to  compare  favourably  w-ith  Continental  and  American  ; 
mainly  among  these  are  water  turbines  and  extra-high-tension 
a])paratus.  England,  as  we  all  know,  has  had  no  opportunity  or 
scope  for  this  particular  branch  of  work,  and  it  is  natural  that  one 
should  go  to  the  country  that  has  had  most  experience  in  this  par- 
ticular branch.  Here  is  where  the  purchaser's  engineer  "  comes  in.' 
If  he  is  a  sound  practical  man,  he  will  naturally  resort  to  other  than 
British  ticMs  for  a|ipai;itiis  of  this  kind.  I  personally  would  not 
think  of  going  to  lOiiglaud  f(M'  insulators  for  20,000  volts,  for  example. 

"Mr.  Speyer's  comparisons  of  percentages  of  Continental  and 
British  plant  installed  in  India,  as  has  been  pointed  out  in  the  dis- 
cussion, is  hardly  fair,  as  he  quotes  cases  of  large  hydro-electric  plants 
(with  their  almost  necessary  high  voltage);  these  facts  naturally 
show  up  favourably  for  the  Continental  and  American  firms,  who 
ha\e  had  consitlerable  experience  in  1  oth  water  turbines  and  extra 
high-tension  work. 

jP,"  .Mr.  ,S]jeyer  gives  a  table  which  compares  the  capacity  of  five  of 
the  largest  undertakings  in  India,  and  states  that  of  these  Hvc 
installations,  aggregating  in  all  (iG.llOO  kw.  of  plant.  Switzerland  had 
sui)plied  .'■)4,()00  kw.,  England  only  7,.1()0  kw.,  and  the  United  States 
ij,4(l0  kw.  of  the  prime  movcis,  whilst  (iermauy  had  supi)licd  no  less 
than  :i2.(i00kw..  the  Ciiitcd  States  17.000  kw.  and  Knglaud  only 
T.ollOkw.  of  tlic  electrical  generating  plant.  Of  these  live  plants, 
it  might  lie  iiicntioiicd  that  the  two  laigest  are  high  vollilgc  hydro 
electric  ])lanls,  which  for  the  .sake  of  coiuparisan  shoukl  be  omitted, 
as  exj)lainc(l  above.  These  two  plants  alone  account  for  no  less 
than  44,000  kw.  Of  tlie  :$2.000  kw.  of  generating  plant  .supplioil 
by  (iernuiny.  the  whole  lot  relates  to  the  Tata  I-Iydro electric  Works, 
and  I  am  iiiclincd  to  think  that  had  .Mr.  Speyer  written  this  I'ajHT 
a  yvnv  or  .so  later  than  he  did  he  would  be  compelled  to  admit  that 
this  :i2. 011(1  kw.  of  generating  |)lant  supplied  by  (iermany  hardly 
comes  up  to  expectations,  and  has  eau.''ed  more  than  one  ])ers(m  juit 
a  little  anxiety. 

"'I'he  author  (if  (be  l'.i|  cr  --.n-^  I  hat  if  a  lirm  should  get  a  contract 
for  olec^lrifyirig  a  mill,  llicy  uoiild  ha\l^  to  send  out  their  best  engi- 
iieerH  to  nurse  the  job  lor  IK  months  or  two  years  after  starting  th(> 
plant.  If  (be  linn  that  gets  the  conlnicl  is  of  the  same  opinion  as 
Mr,  Speyer  In  this  matter,  I  should  icrlainly  consider  it  very  tactless 

ind I  on  tlii'ir  part  if  they  did  not  keep  this  opinion  to  themselvts, 

and  even  went  so  furas  to  make  u  special  poini  of  in  no  way  imparting 
even  a  hint  of  their  ideas  to  th((  purchasers  of  the  plant  ;  because,  as 
on  5  of  the  speakers  in  the  discussion  very  rightly  renuirks,  '  (^oiild 
anyone  posHibly  give  a  millowner  a  lietler  reason  for  declining  to 
electrify  ?  ' 

"Mr.  Speyer  remiirks:  'Time  and  again  Ibc  antlmr.  «licn  calling 
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to  publisli  a  boi.k  of  my  lifi-  for 
circulation  amongst  the  general 
public.  It  is  already  in  the  press 
and  the  next  week  or  so  would  be 
just  a  happy  time  to  send  copies 
to  all  your  customers.  So  that  you 
may  get  full  benefit.  I  am  willing  to 
print  your  name  and  address  on  the 
cover  of  whatever  number  you  feel 
you  '^an  distribute  with  advantage. 


and  at  the  same  time  say 
how  many  you  would 
like  printed. 


POPE'S  ELECTRIC   LAMP  CO.,  Ltd., 

Also  Makers  of  Carbon,  Radiator,  and  Resistance  Lamps. 
Hythe  Road,   Willesden        -  -  -        LONDON,    N.W. 


The  speeding  up  of  machinery 

and  the  consequent  lowering  of  production  costs  is 
of  vital  moment  in  these  days  of  keen  competition. 
If  you  use  clutches  or  brakes,  you  are  not  securing 
the  maximum  efficiency  if  they  are  not  lined  with 
Ferodo  fabrics.  Leather  is  always  unsatisfactory 
because  its  coefficient  of  friction  drops  very  rapidly 
with  arise  in  temperature anditisliabletochar.  The 
efficiency  of  Ferodo  fabrics  rises  with  the  temperature, 
and  they  are  absolutely  non-inflammable.  Metal  to 
metal  surfaces  often  cause  considerable  trouble  owing 
to  the  metal  dust  created  by  friction.  Thisisobviated 
by  using  Ferodo  fabrics. 

Secure   efficiency    and   economy    by    lining    your 
clutches  and  brakes  with 


FERODO 


CLUTCH  AND  BRAKE  LININGS. 

Contractors  to  the  War  Office  and  Admiralty.  London 
General  Omnibus  Co.  and  Vndergi  nd  i'.lectric 
Railways    oj    London    and    Paris.      Lis.    "  X "  from 

The  Herbert  Frood  Company,  Ltd. 

Works:  CHAPEL-EN-LE-FRITH. 

'Phone:  19  and  20  Chapel.  Wire:;:  ■' 1-iiction,  Ch,iper' 

LONDON:  BIRMINGHAM: 

39,  Upper  Rathbone  Place,  W.  202,  Corporation  Street. 

We  hold  stocks  at  Belfast.  Bristol,  Cardiff,  Edinburgh, 
Glasgow,  Liverpool,  Manchester  and  Newcastle. 


Firms  who  advertise  Conduits 
and  Fittings  at  wonderfully 
low  prices  admit  in  doing  so 
that  these  goods  belong  to  a 
class  where  price  counts  for 
more  than  quality. 

Low  price  means  low  quality. 

You  cannot  expect  in  a  low 
price  Conduit  those  super 
qualities  and  refinements  to 
be  found  in  Simplex  goods. 

Simplex  may  cost  more,  but 
it  is  certainly  worth  more. 

It  is  cheapest  in  the  long  run 
to  use 

Simplex  Conduits. 

Economy  &  Service. 


SIMPLEX  CONDUITS,  LTD., 

Garrison  Lane,   Birmingham. 


LONDOM — 

113-117,Charlng Cross Rd,  W.C. 
Manchester— 

16,  Corporitlon  Strooi 

GLA30OW — 

72a,  Waterloo  Street. 
BmsTot— 

10  &  1 1 .  Denmark  Street. 
Newcastle — 

61-65.  Hllh  Brldee. 


Leeds — 

6,  White  Horse  Street 
Liverpool — 

96,  Whitechapel. 
Swansea — 

14.  Heathfleld  Street 
Cardiff — 

4,  Westgate  Street. 
Aberdeen  - 

l.Crlmon  Plac 
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AN  OPPORTUNITY. 

We    have   a    quantity    of    new 

ELECTRICAL  HEATING  UTENSILS 

of  the  "  Elektra "  make,  which  we  desire  to  clear,  and  should  be  glad  to 
hear  from  firms  willing  to  entertain  the  purchase  of  these,  either  in  bulk  or 
part,  at  particularly   low   prices  (much    under  actual  cost).     Enquiries  invited. 

ISENTHAL  &  CO.,   Denzil   Works,  Willesden,   London,  N.W. 


ill  tenders  for  electrilication  soheuies,  has  had  favourable  competitive 
prices  from  British  manufact  iirers  at  F.O.B.  and  C.I.F.  rates.  These, 
uofortiinately,  are  quite  useless  for  a  country  where  the  application 
of  electricity  for  power  purposes  is,  practically  speaking,  in  its 
infancy.'  Mr.  Speyer's  experiences  must  indeed  have  been  unfor- 
tunate. Perhaps  he  did  not  send  his  inquiries  to  some  of  the 
established  British  firms  in  India  who,  from  my  experience,  are 
alway.s  pleased  to  quote  prices  either  C.I.F.,  F.O.R.,  delivery  at  site, 
or  delivery  at  site  including  erection.  My  experience  in  this 
matter  has  been  exactly  the  opposite  to  Mr.  Speyer's.  Some  few 
years  ago,  when  calling  for  tenders  for  a  complete  electrification 
fcheme  of  a  town,  firmswere  asked  to  give  alternative  quotations 
for  C.I.F  and  delivery  including  erection.  In  this  instance  the 
British  firms  without  exception  quoted  for  both  C.I.F  and  erection, 
whereas  the  Continental  firms  refused  to  give  a  figure  for  erection 
and  only  quoted  C.l.P. 

"  In  conclusion,  I  would  like  to  say  that  T  cinnot  agree  with  the 
general  views  exprested  by  the  author  in  his  Paper  ;  and,  from  the 
purchaser's  point  of  view,  I  quite  endorse  the  ojjiuions  expressed  by 
the  members  of  the  Calcutta  Ixjcal  Centre  of  the  liistitulioii  in  the 
flis(  usiiion  on  the  Paper." 


WATER  AND  OIL  ELECTRIC  HEATING  SYSTEMS. 


W'l-  have  frequently  commented  on  the  fa<t  that  the  electric  lire 
OH  we  have  now  come  to  know  it  in  this  country,  is,  for  a  time  at  any 
fate,  unlikely  to  make  great  headway  in  the  I'nited  States  for  three 
reaiionH  (I)  the  cost  of  cleclrical  energy  is  comparatively  high  ;  (2) 
the  low  voltage  at  the  consumer's  jiremi.ses  makes  the  co.st  (with 
heavy  currents)  of  cables  and  switches  excessive,  and  (3)  the  com- 
petition for  central  heating  is  very  keen. 

None  the  less  American  electrical  men  are  grappling  willi  the 
problem  of  electric  heating  and  are  making  experiments  on  a  pnic 
lical  m-ale  which  arc  furnishing  som-  most  interesting  data  upon  the 
Hubjeet  of  honwi  warming  by  electrical  means.  It  must  bo  reniem- 
iMTed  that  llifrre  aro  growing  np  in  many  districts  in  the  United 
iSlnleM  large  intenonneeled  steam  and  hydro-cleclrie  power  gener- 
ating ami  dinlribiiting  Myslems.  The  commereiul  departments  of 
lliew  iindertakirigM  are  exceptionally  keen  on  gelling  ni'W  business, 
and  eH|ie<ially  lOMKiimerM  who  will  take  energy  at  oll-pcak  limes 
when  low  ratcK  eiin  be  ollcred  as  an  indncenient  to  "  join  up." 
Keuttle.  VVaxh.,  ix  typical  of  many  modern  Anu^rican  eities  in  respect 
oj  jt»i  elect rieily  Hiipply  HVMtem,  and  Mr.  .1.  I).  Hoss,  one  of  the  siipcr- 
intrnrlentM  of  the  electricity  department,  has  this  yoar  published  a 
r(|Kirt  (giv<-n  in  exlenw*  in  »  recent  iiwiK!  of  the  "  Kleelrical  World  ") 
u|Kin  the  em|ili>ymi'nl  o(  "  ofT  peak  "  energy  for  heating  purposes. 

"  S».attle  i*  Murroundeil  by  water  fxiwers  which  permit  th(^  ei'on<i- 
tnical  generation  of  iliitrjcjd  energy.  With  a  view  to  studying  the 
IkiiMibility  of  the  healnig  of  dwellingn  by  kucIi  low-jirice  (energy,  the 
writer,  nlxiMl  four  year»  ago.  began  a  series  of  cxperinurntH  on  electric 
heating  of  lioufen.  In  uider  to  make  elect rie  heating  an  olTpeak 
loiul.  ixtmr  heat  Mtomge  ih  ni'ci-i»Har\ .  Klectrie  healers  a<lapt  them- 
(wlve-i  to  hot  water,  Hienrn,  hot  air,  or  <lire«^l  hr<ating,  or  to  any  com 
binntiim  of  tlieiw  inelhodn.  In  orflnr  t<i  lent  the  |HiHHibilili<'H  of 
electric  hi' it,  e.^jn'rimentt  were  miide  with  almost  every  typi'. 

"  'Hie  llrnt  of  tlii'^n  iuHtallationM  wa.n  in  a  cottJige  and  Imbideil 
equipment  totalling  (l,IIM))^watt>i,  Uiter,  an  elei'tric  water  healer 
w»«  iniilnlle<l  to  work  in  eonjnnellon  with  the  boiler  of  the  hot-water 
hvating  Hyntem,     In   the   coldest    weather   both   electric   and    coal 


heaters  were  utcd,  while  in  mild  weather  the  electric  coil  alone  was 
u.Ted.  This  scheme  of  using  electric  heat  with  coal  as  an  auxiliary 
lias  some  advantage  over  the  use  of  either  alone.  The  electric 
heaters  need  be  only  half  the  capacity  they  would  be  to  do  the 
heating  alone  in  the  coldest  weather.  Since  the  load  connected 
determines  the  rate  for  current,  there  is  a  considerable  saving  in  the 
cost  of  electricity.  At  the  same  time  little  coal  is  required  because 
ihe  electric  heaters  alone  are  sufficient  exceprt  in  the  coldest  weather. 
■"  Another  method,  using  electricity  for  auxiliary  heating  was 
tried.  This  house  had  a  hot -water  heating  system.  The  radiators 
■n  the  rooms  most  used  were  equipped  with  individual  electric  heaters 
placed  in  the  basement  directly  under  them.  Each  heater  was  con- 
nected so  as  to  permit  the  water  in  its  radiator  to  circulate  through 
it,  and  at  the  same  time  the  circulation  from  the  coal-fired  boiler  was 
not  interfered  with.  This  method  permits  the  automatic  regulation 
of  the  teiuperattire  in  each  room  by  a  thermostat  work  ng  on  its 
individual  radiator.  Only  enough  coal  was  used  to  keep  the  entire 
house  at  about  60°F.,  and  each  electric  heater  was  usedjto  bring  its 
room  to  the  temierature  desired. 


fHOU    BoibCR 


Kxjsi  fM:  liMii  \  ri>i:  wnii  I'll,! 
IiinIiiII'iI  willioiil   inlcrfcivi 


II  r.\'n;ii  Cuii.  .Xitaiumkn' 
111  lllr  iMPllsclli-lllillU  sv.stcni. 


'•  Kxperiruents  using  electricily  as  an  auxiliary  ( ilinary  furnace 

heat  firo\e  Ihat  (Oeetric  heal  is  niosl  conveuienl.  liul  give  little  in- 
rornutlion  on  the  economy  of  using  electric  heal  alone.  Data  on 
this  point  has  been  gathered  from  four  houses  using  electricity  ex- 
••hisively  for  heating.  'I'lu!  first  of  these  was  fully  equipped  with 
hi'aters,  hi-al  storage  tanks,  auloiiuilic  h-al  c(Uilrol,  recording  watt- 
meters, and  all  the  apparatus  Ihat  was  needed  for  a  complete  lest. 
There  are  uim!  roonvs.  foiu-  on  the  first  floor  and  live  above.  The 
downstairs  rooms  were  kepi  above  Td'K.  during  the  day  and  allowed 
lo  run  down  to  (iddeg.  during  the  nighl.     'I'he  upstairs  jiarl  was 
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INDOOR    TYPE. 


HOLOPHANE 
INDUSTRIAL  REFLECTORS 

GIVE 

THE  MOST  EFFICIENT  LIGHTING 

WHICH     ENSURES 

INCREASED    OUTPUT. 


Great    Flexibility    of     Distribution. 
Reflectors    for    very    High    Roofs. 
Reflectors    for    very    Low    Roofs. 
Highest    Illumination    per   \A/att. 
Comply   with    Home   Office    Regulations. 

MAKE     ELECTRIC    LIGHTING     THE     CHEAPEST 

AND 

MOST     SERVICEABLE     OF    ALL    ILLUMINANTS. 


(CI 


Used  in  the  Chief  Government  Departments, 
Munition  Factories,  Railway  Works,  Ship 
Yards,     Industrial      Works,      Mills,     &c.,     &c. 

INSIST     UPON 


OUTDOOR    TYPE. 


HOLOPHANE  PRISMATIC  INDUSTRIAL  REFLECTORS 

Lighting     Schemes     worked     out     and    detailed     Illuminating     Values 

given    free   of   cost. 


HOLOPHANE    LIMITED, 

12,    Carteret    Street,    Westminster,    London,    S.W. 


Telegrams  :    "  Holophane    London." 


Telephone  :    2491    Vicloria. 
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maintained  at  about  65  deg.  during  the  day.  Heat  control  was 
entirely  automatic  ;  thermostats  were  used  to  keep  the  temperature 
witliin  2"F.  of  the  desired  mark,  and  current  was  turned  on  in  the 
morning  by  a  time  switch  so  that  the  house  would  be  warm  before 
time  to  arise.  The  installation  was  made  in  February,  191-4,  and  the 
house  has  been  maintained  at  a  comfortable  temperature  at  all  hours 
since  with  practically  no  attention, 

"  The  storage  tank  proved  able  to  take  care  of  the  hours  when  the 
current  was  cut  off.  The  temperature  at  the  end  of  the  4J  hour 
peaks  in  December  never  dropped  below  70  deg.  On  the  coldest 
days  the  water  in  the  tank  dropped  from  190  deg.  to  104  deg.  during 
the  peak,  and  the  usual  range  of  temperature  during  cold  w'eather 
was  from  170  deg.  or  180  deg.  in  the  tank  at  the  time  the  current  was 
turned  off  to  110  deg.  to  120  deg.  at  the  time  it  was  turned  on  again. 

■■  Three  other  houses  were  equipped  with  the  same  system  of 
electric  hot-water  heat,  and  data  collected  for  periods  covering 
approximately  two  years.  .Synopses  showing  the  current  used  per 
year  are  given  in  Table  I. 

Table  I. — Ekctrk  Healing  Results  in  Four  Seattle  Houses,  Water  Circu- 
lation System. 

Address. 


I         225 
37th  North 


(1505 
36th 


615 
Terry 


802 
33rd. 


Number  of  rooms  

Kw.  of  heaters    ' 

Squart!  feet  radiation  I 

f'onsumption,  kw.  hours,  first  year  j 
( 'on-sumptif  n,  kw. -hours,  sec.  year 
Average  consumption,  kw.  hours  ... 


9 

42 

690 

42,8.'J0 

63,860 

53.355 


9 

32 

640 

39,320 

41,880 

40,600 


7 

12  !         10 

328  I       350 

57,210     54,930 

18.100*  23,990* 


•  Used  as  auxiliary'  only,  d  uring  second  year. 

"  During  1915  a  number  of  heating  installations  were  made  with 
oil-tilled,  electric-heated  radiators.  These  consist  of  an  ordinary 
hot -water  radiator  tilled  with  oil  and  having  a  cartridge-type  heater 
inserted  in  the  top.  This  scheme  of  heating  has  the  advantage  that 
each  room  has  its  own  heater,  and  no  piping  is  neiessary.  Results 
obtained  with  the  oil  radiators  are  practically  the  same  in  energy 
lonsumed  and  temperatures  maintained  as  with  the  hot-water 
system,  with  the  exception  that  there  is  very  little  storage  of  heat 
in  the  oil  radiators  to  tide  over  the  time  when  current  is  turned  off. 
Data  on  two  houses  using  the  oil-tilled  system  are  given  in  Table  11. 

Table   II. — Electric   Beating  Results — 7'wo    Dicellings   Using  Oil-filled 
Radiators. 


2541  11th  Ave.  W-  1238  E.Fir- 


N'umbi  r  ■ 1  

KW,  of  I.ealcTn 

S(|Unn!  (cot  of  radiation    

Duriition  of  test  

< 'onhumption,  kw. -hours     

{•>itimat«  for  one  year,  kw.-houn 


5 

101 

Hid" 

'  months 

9,777 

16,000 


3U 

1)40 
7  months 
50,960 
85,000 


"  Sufficient  data  has  now  been  collected  to  enable  us  to  make  a 
delinite  Btatement  a«  to  what  can  be  done  in  any  given  case.  In  the 
oriliiiury  building  with  good  ventilation  the  heat  loss  is  about  four- 
lift  Iim  through  the  walls,  while  one-lifth  is  used  to  heat  the  air. 
With  improved  heal  insulution  in  buildings  it  is  conceivable  that 
hull  the  heat  now  required  may  do  the  same  work  without  in  any 
way  im|  airing  ventilation,  which  requires  about  30  cubic  ft.  of  air 
[MTf  niinulc  for  each  iierwm.  .Any  improvement  tending  to  reduce 
the  amount  of  heat  nccossary  gives  a  corresponding  advantage  to 
i-li-rlric  hei't. 

"  The  liolwatiT  hulling  MyHleni  with  ample  Htorag(!  tank  seems  to 
lirewnl  the  mo^l  advantages  for  use  with  electric  licalerH.  This  i.'^ 
due  lo  the  fa<'t  that  IIiit  heat  storage  keeps  a  uniform  tein|:i'i'alure, 
for  lew)  lii'at  is  required  for  comfort  with  steady  than  with  inter- 
niitlcnt  heat.  Conxiderable  economy  of  heat  is  to  be  gained  by  cover- 
ing the  bn"emi-rit  pipes,  and  i-specially  th('  storage  tank,  with  heal 
InHtnllatiori  at  leaxl  two  inclicH  thick.  'I'he  lank,  litleil  with  a 
"miill  lentnlugal  circulating  pump,  will  keep  the  Iiouhp  at  an  evc-ii 
••■nil  c-ralurc  cliircnv  the-  lighting  pciili  when  the  c  urrcnt  is  hIhiI  ..11 


TINNING     FURNACE 

r-.f  I  OATJNf,   WIKES  wllh  Tin,  [.».d.  ol,        t  ,„  ,...,    .,    .    HATH. 

WITHOUT  OXIDATION.      AUTOMATIC  HEAT  CONTROL. 

It,.    ..I,  TU.Ul  rU.C  ..    Ih.    WocM  .    Mirk. I    wlO,    Anioin.ll,     \\,,\    C.nlr.l 

MONOMKTKR    Mfg.   Co..   Ltd..   Alton.    BIRMINGHAM. 


GUARANTEED 


SECOND   HAND 


THE   VICTORIA   ELECTRIC   PLANT  CO., 
SPENSER   STREET,   WESTMINSTER.   S.W. 

Phone:  Victoria  4026 CrorKj :  Vlorlrster,  Sowest,  LoncJon. 


■"  Heating,  however,  cannot  be  peimanently  classed  as  an  off-peak 
load.  This  is  evident  from  the  fact  that  aljout  10  times  the  capacity 
of  installation  is  necessary  for  heating  a  house  that  is  used  for  lighting 
it.  When  one  house  in  10  is  electrically  heated,  then  the  load-curve 
valleys  will  be  filled  up.  After  that  the  success  of  heating  by  elec- 
tricity will  demand  cheap  electricity  at  all  times,  which  is  only  to  be 
had  from  water  power  generated  in  large  units  and  distributed  at 
comparatively  high  voltages.  It  is  feasible  to  srerve  heating  cus- 
tomers at  500  or  600  volts  three-wire  system,  which  would  materially 
reduce  distribution  cost.  This  would  give  a  AoHage  for  the  heating 
^crvice  of  250  or  300  volts." 


A  NEW  CARBON  CATALOGUE. 


An  interesting  publication  dealing  with  carbon  products  of  all 
kinds  is  being  issued  by  the  Electrical  Engineering  k  Equipment  Co. 
The  catalogue  is  an  extensive  publication  of  some  40  jip.,  and  it  deals 
with  cinema  carbons,  flame  lamp  carbons,  carbon  brushes  of  all 
kinds,  battery  rods  and  plates,  carporous  pots,  circuit-breaker 
blocks,  lightning  arrester  carbons,  rheostat  plates,  welding  carbons, 
carbon  tubes,  furnace  electrodes  and  carbon  packing  for  steam 
turbines.  This  covers  a  very  considerable  range  of  carbon  materials, 
and  the  particulars  relating  to  them  will  be  found  of  consideralile 
trade  interest.  In  the  majority  of  cases  tabulated  price  lists  are 
included,  and  in  the  case  of  several  brands  the  prices  are  advanced 
25  per  cent.  Under  the  heading  of  carbon  brushes  some  useful  notes 
are  given  contain  ng  suggestions  which  should  be  observed  in  order 
to  save  delay  and  trouble  when  ordering  this  class  of  material. 
Curves  are  also  shown  giving  the  temperature  rise,  coefficient  of 
friction  and  total  contact  drop  for  various  grades  of  brushes,  at 
different  current -carrying  capacities.  These  enable  the  brush  buyer 
to  see  at  a  glance  the  behaviour  under  operating  conditions  of  any 
particular  brush.  An  example  of  the  particulars  given  against  one 
of  these  grades  is  reproduced  herewith.  It  relates  to  grade  S.121, 
which,  it  is  stated,  "  is  a  very  high-class  graphite  with  good  carrying 
ra|aiity,  low  friction  and  specific  gravity.  The  contact  drop  is 
high  enough  to  make  it  adaptable  to  generators  and  rotary  converters 
up  to  500  volts,  hav  ng  high  peripheial  sj cccl.  This  brush  will  also 
give  good  results  on  steel  slip  r'ngs." 

.S)K'cilic  n-.sistiinic  (i.hius  pi-r  inch  cube) 0-(.(095 

Nonuiil  current  clcusitv  (iiiii]icic's  per  square  inch)  60 

Pcri])hcral  .^iK-cd  (fcct'jicr  minute) .'. li.SCO 

Hardness  (sclcroscoix-)     30 

Contact  drop  at  normal  current  density  (positive  and 

neg.-tivc)    1-9H 

Cooflicient  of  friction  at  normal  curront  density     0-17 

Tcmiwratuiti  ri.«e  at  normal  cainvnt  dcnsilv    34''F. 

The  extent  to  which  the  manufacture  of  connectors  for  carbon 
brushes  has  been  carried  is  admirably  illu.strated  in  the  .section 
dealing  with  what  are  known  as  pigtails.  For  this  class  of  brush  no 
less  than  .M-vcn  different  nu'lhods  of  coniu'cting  the  copper  llexiblo 
lo  the  cailion  briisli  arc  shown  and  cilTcrcd  as  slandard  patterns.  In 
the  type  .\.  known  as  the  "  Wi/ard."  the  pigtail  is  .secured  by  a 
coiuluctor  which,  it  is  stated,  is  not  affected  by  heat  or  by  vibraliim. 
The  company  recommeiul  this  form  of  connection  becaun'  "of  ils 
security,  perfect  ccmlact  to  the  brush  and  <lurabilily." 

Many  (excellent  illusl rations  are  included  of  carbon  rods  and  plates 
for  dry  aiul  wet  batteries,  carbon  contacts,  carlHUV  lubes  and  furnace 
electrodes,  and  of  several  pallcrns  of  carbon  i)acking,  which  is  suit- 
iiblci  lor  lngli-H| d  engines  and  slcain  turbiiu's. 

Thc-ci.lali.gMc.  iKi-xcrlic-iilly  priiilcil.  anil  illMsl  rat  ions  of  the  carlioii 
I.,-  (.,ll.-.  a|.|i,-:ir  oil   lllc  .■i.vcr  ;i>l.l   III.'   Ill-I    ul.llc   |.;i|ii'r  |.;.|'.. 


Why  not  a  space  like  this 
under  reading  matter?  The 
cost  is  purely  nominal.  Let  us 
quote  you. 
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Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

AnneaUng  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


THERE'S  NOTHING  LIKE  PAPER. 


Laying  a  20,000  volt  Prescot  Cable  at 
Langlaagte  Mine,  S.A. 

B.I.  Paper  Cables  are  indifferent 
to  climate—  cold  or  hot,  wet  or 
dry,   it's  all   in    the    day's    work. 


BRITISH  INSUUTED  i  HELSBY  CABLES. 


LTD. 


Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works :     PRESCOT    and     HELSBY. 


Branch    Offices    in : 


LONDON,    MANCHESTER,    GLASGOXA/,    BIRMINGHAM. 
NE\A/CASTLE,   CARDIFF,   DUBLIN,  LEEDS  &  BELFAST. 


OVERSEAS    BRANCHES: 

AUSTRALASIA:   The  Wool  Exchange,  King  Street,  Melbourne. 
EASTERN   INDIA:    11,  Clive  Street,  Calcutta. 
SOUTH  AFRICA:   Telegraph   Manufacturing  Co.  (Colonial),  Ltd. 
P.O.  Box  2827  Johannesburg. 
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D.&S. 

HANDLE'  FUSES. 

50  amps,  and  upwards.    600  volts. 


Asbestos  sheathed  fuse 
wire.  Substantial  porcelain 
carrier,  effectually  shield- 
ing hand  from  "live"  metal. 

THE    IDEAL    FUSE    FOR 
POWER  CIRCUITS. 


DORMAN 
& 

SMITH  Ltd , 

Ordsal   Electrical   Works. 


SALFORD, 
"    MANCHESTER. 


HANDICAPS  ON  BRITISH  TRADE. 


Preferential  Export  Rales. — In  Germany,  where  most  of  the  raih 
way.s  are  State-owned,  special  e.xport  rates  are  given  with  a  view  to 
assi.ating  and  developing  the  export  side  of  industry.  Goods  marked 
for  export  are  carried  at  approximately  half  the  ordinary  rates 
charged  for  inland  traffic.  In  some  eases  the  export  rates  on  German 
railways  are  as  low  as  one-third  of  a  penny  per  ton  per  mile,  a  rate 
which  is  considerably  lower  tlian  the  rate  for  bulked  goods,  such  as 
coals  and  minerals,  on  British  railways. 

The  granting  of  sjjecial  rates  for  export,  whilst  it  has  not  yet  become 
regulari.sed  in  England,  is  in  partial  operation,  as  will  be  seen  from  the 
following  table  : — 
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To 
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in  miles. 
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1) 
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. 

I(M) 

..    :!«    T)  .. 

.     21 

8 

(ilasgow 
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83 

..     21     8   .. 

.     21 

8t 

Shofficld 

IfX) 

..     30   11    . 

27 

4t 

tila»*(!OW 

Liverpool 

2A» 

..     24     3   . 

.     L(l 

Id 

*  Excludes  cartage. 

t  Thi.s  includes  the  Port  of  Jjjndon  dock  charges. 

In  some  eases  the  special  export  rates  are  given  by  the  railways 
bf<-aiiHc  of  shipping  r-ompetition — ejj.,  from  Manchester  and  Glasgow 
to  I>indon,  and  from  Manchester  to  Southampton  and  Hull-  whilst 
in  other  i-a.^es  the  special  rates  are  on  account  of  the  large  export 
trade  larried  on  from  jarticular  manufacturing  centres,  'i'here  is. 
however,  ample  juMlilic  atioii  now  for  preferential  rates  being  de- 
manded from  all  the  principal  manufacturing  centres  to  the  prin- 
cipal |Mirts,  more  particidarly  in  those  cases  where  the  railway  lines 
run  right  int<i  the  docks,  us  this  eliminates  cartage  and  uiinimi.-ics 
the  amount  of  handling. 

('Uiniii'firaluin,  Many  anomalies  exist  in  the  cla.s.si(i(ation  of  machi- 
nery and  apparatus  which  are  included  under  the  general  term  of 
'■  electrical  engineering,"  due  largely  to  the  fact  that  m^w  ap]]aratus 
hiiM  iH-en  called  into  exislnni'c  which  was  not  incUulcd  in  any  of  the 
original  c|»rs<-h.  .Now  that  the  size  and  weight  of  individual  pie<cs 
li-nd  to  increase,  the  ((uestlon  of  classilication  is  becoming  more  and 
more  Hi^rifius, 

Heavy  machinery,  including  agricultural  engines,  steiim,  gas  aiwl 
oil  engines,  and  liydrnulie  nuMhinery,  may  le  rated  uruler  what  is 
called  the  "  mileage  "  scale  of  charges  instead  of  niuler  the  arbitrary 
rates  charged  from  point  to  |ioinl  for  other  machinery.  lOlectrical 
machinery  does  not  come  uniler  the  mileage  claHsilication  :  licncc, 
in  shipping  a  turbo  alternator,  the  turb'ne  may  be  charged  al  the 
inllenge  rale  and  the  allenuitor  at  the  ordinary  nuichim^ry  rati'. 

The  miK'hinery  rate,  moreover,  is  not  a  level  or  lixed  rate  for  all 
elnweo  of  rnacbinerv.  but  i-  Mubject  to  |;ercentagr'  additions,  depend 
'111'  ...i   lb.     .wi^.l,.  /,f     .„/|.    I \     , ,|,lc  uf  Ibl-.  lakiMt:  ^1 
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ca  c  in  which  the  ordinary  machinery  rate  is  20s.  per  ton,  the  follow- 
ing percentages  are  added  in  respect  to  heavy  weights  : — 

Pieces  weighing  10  to  15  tons,    20  i)er  cent.  increaEe=24s.  Od.  ton. 

15  to  20       ..       33+,       „  „        =26s.  8d.    „ 

„       20  to  25      ,.       .50'        .,  „        =30s.  Od.     „ 

„       25  to  30       ,.       75         „  „        =35s.  Od.    „ 

„      35  to  40      „     100        „  „        =40s.  Od.    „ 

Heavy  pieces  of  the  above  order  would  generally  be  put  on  trucks 
at  a  special  siding  in  the  manufacturer's  works  and  delivered  without 
transhipment  to  the  docks  alongside  the  steamer.  There  would  be. 
therefore,  an  abatement  from  the  above  charges  of  the  amount 
included  in  the  railway  rates  for  cartage,  but  this  abatement  becomes 
of  less  and  less  importance  as  the  weight  increases. 

Assume  that  a  manufacturer  wishes  to  despatch  from  his  works  an 
alternator  of  which  the  rotor  weighs,  say,  21  tons.  If  the  ordinary 
machinery  late  is  20s.  the  special  rate  for  this  rate  as  shown  above 
would  be  30s.  per  ton,  or  allowing  a  rebate  of  3s.  for  cartage  the  net 
charge  would  be  27s.  per  ton.  For  an  equivalent  weight  the  rate  on 
the  mileage  scale  would  be  approximately  half  this  amount,  namely, 
13s.  6d.  Hence,  whilst  a  steam  or  gas  engine  weighing  21  tons  might 
be  carried  80  miles  for  £14.  3s.  6d.,  an  alternator,  or  part  of  an  alter- 
nator, of  the  same  weight  would  be  charged  t28.  7s.  !  This  is  by  no 
means  an  extreiin'  .  j-i^.  ;is  bu  lonm-r  distances  and  heavier  pieces  the 
handicap  on  cIciIik  .li  iii.irlniiri  \  «.iuld  be  far  greater. 

.\gain,  the  quf.-.t  mii  ol  jiarknp^  iii  ca':es  or  in  frames  is  one  which 
lu^eds  revision.  It  is  safer  in  uumy  cases  to  bolt  certain  classes  of 
machinery  to  stout  frames  rather  than  to  pack  same  in  frames  or 
cases  ;  that  is  to  say,  there  is  less  ri.s4i  of  damage  during  transit  when 
protected  in  this  way.  In  the  event  of  danuige,  however,  it  would  be 
a  debatable  point  as  to  whether  or  not  the  machinery  was  sent  un- 
packed at  owner's  risk  or  in  frames  at  companies'  ri.sk. 

'I  hi(iii(/li  lidle.s. — .Another  and  a  very  serious  haiulica))  which  the 
Mrilisb  manufacturer  labours  undei'  when  in  competitiim  With  (!er- 
nian  shippers  is  the  enormous  advantage  which  the  (ierman  manu- 
facturer is  able  to  obtain  by  means  of  the  low  through  rates.  Cases 
have  come  to  our  knowledge  in  which  this  has  operated  very  harshly 
against  (he  British  manufacturer.  In  one  case  a  British  manu- 
facturer having  to  .ship  about  500  tons  of  material  to  South  America, 
including  many  heavy  pieces  of  about  30  tons  weight,  was  ofl'cred 
by  flu-  icprc-cntative  of  a  powei'ful  Gcruiau  electrical  combination 
special  sbipi)ing  faculities  if  he  woidd  .ship  his  goods  to  Hamburg, 
and  then  let  them  go  through  as  pari  of  a  con.siguuu'nl  from  the  Ger- 
man llrni  in  ((Uestion.  This,  as  was  clearly  shown,  would  have 
elTected  a  saving  of  about  tlM  in  freight,  notwithstanding  the  fact 
(bat  the  North  (Jernian  Lloyd's,  who  would  carry  the  goods  from 
Hamburg  to  South  .\frica,  were  in  conference  with  the  Union  Castle 
Line,  th<^  Mritish  company  opeialiug  from  our  home  ports.  Whilst 
it  is  clear  that  the  (!ern\an  mnnufacl  urcr  can  obtain  special  terms, 
it  is  (|uite  po.Hsible  (hat  an  examination  of  the  books  would  show  that 
tb(^  North  G'jrman  Lloyd's  receive  the  full  ainouni  of  (be  freight,  the 
ditferenee  being  nuide  up  in  .some  way  by  subsidy  Irom  the  (Jeruuni 
(uivernnient.  The  Uritish  numufacturcr  was  prcviMilcd  from  avail- 
ing himself  of  the  a(lvantage(ms  ratiw  olTered  by  the  bict  that  ho 
would  have  tberebv  lost  his  III  percent,  rebate  (Ui  12  month.s'  .shipping. 
iM-oiiiaiiarliclcbv  Mr.  I''nink  Umailbc.nl  in  the  "  liKAiM A  .lournnl." 
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4>     The   Round   Table.     4 

'^  B»    "KVA"  "^ 

4  4>4>4>4>4>4'4>4>4>4-4'4-4-4>4>4'4'4>4'4>4>4'4'4' 

Event  of  the  Week. — An  electrical  engineer  in  Cardiff 
applies  to  us  for  a  cojiy  of  our  3000th  issue. 

This  Week's  Paradox. — (Overheard  in  a  munition  works.) 
Foreman  to  munitioneer  :  "  You  have  hot  been  very  early  of 
late,  you've  been  behir.d  before,  but  now  you're  first  at  last." 

The  '■  Liverpool  t'ourier,"  in  a  leaderette  on  v>-ireless  wor  ders, 
says  : — 

In  the  Kraliatoa  erujition  a  large  part  of  a  huge  mountain  wa:; 
blown  bodily  into  the  uii],er  regiouu  of  the  atmosphere.  It  took  no 
less  than  18  hours  for  tl  e  disturbance  to  travel  half-way  round  tl  e 
earth  and  culminate  at  tl;e  opposite  point.  Wireless  signals  would 
only  take  a  small  fraction  of  a  second. 

Yes  ;  and  the  War  Rumour  can  beat  even  this  record  ! 


The  first  Klcctro-Haimonic  this  season  was  not  very  well 
attended,  but  the  programme  was  good  and  the  audience  was 
very  appreciative.  The  two  late  St.  Paul's  choristers,  Sappers 
Frank  Webster  and  Joseph  Farrington,  who  both  appeared  in 
khaki,  were  the  hit  of  the  evening,  being  loudly  encored  both 
for  their  solos  and  duet. 


'■  Peter  Pan  "  Walter  C'hurclier,  the  humorous  reciter,  was 
well  up  to  form,  and  he  picked  several  chestnuts  out  of  the  fire, 
though  not  without  burning  his  fingers.  One  of  the  latter  was 
the  story  of  the  man  who  was  shortly  to  imdergo  a  military 
medical  examination,  and  asked  a  friend  who  had  been  "  re- 
jected "  how  he  had  managed  to  get  ofi.  The  reply  was  that 
he  wore  a  tmss.  "  Will  you  lend  it  me  to  wear  when  I  go  up 
to-morrow,"  said  the  optimist,  and  consent  being  given  he  duly 
presented  himself  in  high  hopes  before  the  doctor,  who,  after  a 
cursory  inspection,  passed  him  for  "  general  service."  He 
expressed  great  surprise  at  this  treatment,  when  the  doctor 
asked  him  how  long  he  had  worn  the  truss.  Without  hesita- 
tion, he  answered  "  Nine  years."  The  doctor  then  laughingly 
said,  '■  My  man,  the  Army  is  in  need  of  a  man  who  can  wear  a 
truss  upside  down  for  nine  years  !  " 


[Froiu  Ohin'r's  Abunnac. 

*  *  *  * 

A  firm  of  electric  sign  makers  have  had  a  number  of  their 
employees  join  up  recently,  and  they  have  sent  me  the  letter 
which  one  of  the  lads  wrote  them,  just  before  "  cro.ssing  over." 
The  spelling  is  unique  : — 

Dear  Sir:  Just  a  line  to  let  you  know  we  are  going  out  on  the 
20  and  thir  are  to  of  the  boys  going  out  willi  hus  aiul  they  woukl  like 
to  here  from  you  Lefoi'ethey  gee  out,  and  they  fort  it  was  very  kind 
of  j-ou  what  you  had  down  tor  them.     .So  this  i.s  all  at  present  to  you 

all.— I   reamed. 

*  ^         *        -  * 

The  following  items,  culled  from  the  official  tender  form  of  the 
Parish  Council  of  the  Parish  of  Glasgow,  and  the  Glasgow  Dis- 
trict Board  of  Control,  have  been  brought  to  my  notice  by  an 
observant  correspondent.: — 

Item  02. — Xo.  20  Corporous  Lebauche  Batteries. 

Item  90. — Low-reading  Aiiimateur. 

Item  130. — Labaiulie  Jars. 


The  Scotch  were  ever  a  wordy  as  well  as  a  hardy  race.  A 
writer  in  the  "  Kilmarnock  Star  "  lets  himself  go  at  two- 
column  length  on  the  subject  of  increased  electricity  charges. 
The  opening  passages  are  too  good  to  leave  unrecorded. 

I  read  with  considerable  interest  j-our  leader-writer's  parallel 
tetween  the  history  of  Greece,  ancient  and  modem,  and  that  of 
Scotland  in  the  17th  century.  The  point  ot  similarity  most  clearly 
brought  out  was  the  resistance  of  both  peoples  to  t_\Tanny — espe- 
cially in  its  leginn  ngs.  Two  weeks  ago  I  called  the  attention  of  the 
ratepayers  of  Kilmarnock — proprietors  of  the  electricity  depart 
ment — to  the  arbitrary,  despotic  and  unccnstituticnal  conduct  of  an 
oligarcliy  that  had  secretly  formed  itself  in  the  electricity  com- 
mittee ;  that  had,  ccnsistently  and  persistently,  refused  to  give 
information  which  the  ratepayers  were  entitled  to  ask  for  ;  and  that 
had  given  sham  answers  to  real  questions. 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  Oct.  18,  1879.] 
India  Rubber.— Prices  are  still  ruling  upward.     Para  is  being 
sold  at  3s.  2d.  per  pound. 

The  Telephone.— The  Pittsburgh  Southern  Railroad,  extendgni 
from  Pittsburgh  to  Washington,  Pa.,  a  distance  of  over  30  miles,  has 
discarded  the  telegraph  instruments  for  the  telephone  m  the  trans- 
action of  business,  including  the  running  of  trains.  It  is  said  a 
whisper  in  Washington  can  be  heard  in  Pittsburgh.  Severl  westeni 
railroads  have  also  resorted  to  the  use  of  tlie  telephone  instead  of 
telegrapliic  instruments. 

The  Electiuc  Liqht  in  the  CIerman  Army  and  Navy. — The 
*'  Year  Book  for  the  German  Anuy  and  Maiine  "  states  that  the 
electric  light  has  been  employed  for  military  and  naval  purposes — 
among  others  for  lighting  up  the  ground  lying  in  front  of  a  besieged 
fortress,  for  the  illumination  of  ships  at  sea,  and  notably  for  carrying 
oii  work  under  water.  A  transparent  bell  with  an  electric  lamp  has 
been  immersed  to  a  depth  of  (iO  metres,  while  a  magneto-electric 
machine  placed  at  a  distance  of  100  metres  has  been  able  to  maintain 
a  strong  unbroken  current,  so  that  a  brilliant  light  was  maintained 
for  a  l(,ug  time.  The  same  authnrity  states  that  experiments  are 
now  in  course  of  being  carried  out  for  the  piujK.se  of  testing  how  far 
the  electric  light  can  be  usefully  employed  in  marine  warfare,  and 
especially  as  a  defence  against  torj  edo  attacks. 


L.  P.  S. 

GUPS.  TIPS  &  TERMINALS 

of  all   descriptions. 

Wrilt  lor  Booklet  with  lUu^lraliot:!,  ot  75  lyr'^  '"■ — 

THE  LPS.  ELECTRICAL  CO..  18.  Adam  Street,  Strand.  London.  W.C. 


SILVER  SOLDER  for  BRASS, 

Specially  suitable  for  ELECTRICAL  INSTRUMENTS. 

Free   Sample   on   application. 

J.  BLUNDELL  &  SONS, 

GOLD,  SILVER  t  PLATIIUM  REFIIIERS.  199.  WAROOUR  STREET,  W. 
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SIEMENS 


ELECTRIC     MOT«~  RS 


Part  of  small  Motor  Shop, 
Stafford  Works. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Head  Orl-lCE :  CAXTON  HOUSE.  WESTMINSTER.  S.W. 
Telephone  :  Geprard  860.  Telegiarr.s  :    '  Siembralos.  Vic.  London." 

Sappliei  Dept.:    38  &  39.  UPPER  THAMES  STREET.  E.C. 
Telephone  :  City  5350.  Tel? grin.;  :      Siemotor.  Cent.,  London." 

HOME  BRANCH  ADDRESSES 
BiRuiNCHAU — Central  Ho..  New  St.   |  Manchester— 196,  Deansgate. 
Bristol— 30,  Bridge  Street.  Newcastle— 64-68,  Collingwood 

Cardiff— 89,  St.  Mary  Street.  Sheffield— 22.  High  St.        (Bldgs 

Glasoow— 66.  Waterloo  Street.  |  S^iuthampton— 46,  High  Street. 

Branches  in   Principal  Tovwns   Abroad.      


THE  "TERRY"  TURBINE. 

One  of  the  most  interesting  features  of  central  .station  work  dm-ing 
the  pa.st  10  years  is  the  eniploj'ment  of  the  small  caijatity  steam 
(iirl)ine  for  the  driving  of  exciters  and  condenser  and  boiler-house 
auxiliarie.f.  Since  it  was  demonstrated  in  the  early  days  that  the 
steam  turbine  was  most  efficient  in  the  large  sized  machine  the 
n;ci[)rocatiiig  enKinc  was  favoured  for  the  class  of  service  referred  to. 
Attention  has,  however,  been  paid  to  a  miniature  steam  turbo  unit, 
and  results  have  been  achieved  which  has  justified  its  regular  em- 
jiloymcnt.  So  far  as  the  driving  of  auxiliaries  in  central  stations  is 
concerned,  the  small  turbine  can  show  to  advantage,  because  the 
cxhaUKt  Htcam  can  be  employed  for  the  heating  of  boiler-feed  water. 
If  also  has  the  merit  of  being  extremely  comi)ac:t. 

S<ime  interesting  particulars  of  the  modern  small  turbine  are  given 
in  a  bulletin  issued  by  Krascr  &  Chahners  (Ltd.),  I'>i(h,  Kent.  This 
publication  dcHcribes  the  Terry  turbine,  which  is  a  s]iecialisod  j)ro- 
duct  of  it«  class,  and  of  which  it  is  stated  2,500  are  in  operation  in 
vnrinUM  ]:artH  of  the  world.  Many  of  these  turbines  have  been  in 
constant  wirvice  from  H  to  10  years.  In  the  design  of  the  Terry 
turbine  high  operating  efficiency,  long  life  and  accessibility  arc 
fealiires  which  have  been  aimed  at  as  being  of  grc^ater  value  than  thai 
'.f  lirxt  cost.  In  the  non-condensing  Terry  turbine,  short  shaft  span 
i-  nliained  by  the  use  of  a  single  wheel  ;  in  the?  condensing  machine 
a  eoin|iosit(!  design  of  turbine  is  employed.  .Small  turbines  are 
CKwnlially  high'H|ie<-d  machineM,  and  in  order  to  avoid  all  possibility 
iif  xlinft  whipping  large  cliaini-terM  are  usc-d,  so  as  to  bring  the  critical 
HITfed  well  above  any  operating  or  test  speed.  By  l<ce])ing  down  the 
wcc((hl  o(  the  rotating  clrineiil,  and  by  the  use  of  long  bearings,  low 
braiiii/  dii'ir     hn\f  rf.iilled.     The  lilgh-jiressiire  steam  is  conlined 
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to  a  small  chamber  at  one  end  of  the  machine,  and  the  casing,  being 
subjected  to  exhaust  pressure  and  temperature  onlj',  virtually  form.s 
a  portion  of  the  exhaust  pipe,  and  is  thus  relieved  of  any  appre- 
ciable strains.  For  the  same  reason,  packing  and  gland  troubles  are 
minimised.  The  makers  call  special  attention  to  the  fact  that  the 
casing,  bearings  and  housings  are  supplied  on  the  centre  line,  thus 
giving  immediate  access  to  every  part  of  the  turbine  without  de- 
stroying the  alignment  or  interfering  with  pipe  connections. 

The  non -condensing  Terry  turbine  is  a  single-wheel,  single-pressure, 
multi-velocity  stage  type  of  machine.  The  steam  is  practically  ex- 
panded to  exhaust  pressure,  and  its  energy  is  transformed  into 
velocity,  which  is  absorbed  by  the  several  velocity  reversals  in  the 
wheel.  There  are  several  steam  nozzles,  and  each  of  these  acts 
independently  of  the  others,  producing  its  owii  proportion  of  the  total 
power.  It  is  stated  that  by  closing  the  desired  number  of  nozzles 
the  turbine  can  be  run  on  low  loads  at  practically  full  load  efficiency. 
There  is,  of  course,  no  internal  lubrication,  and  the  exhaust  is  there- 
fore entirely  free  from  oil.  \ATien  condensed  it  is  practically  dis- 
tilled water,  and  can  be  used  for  ice  making.  This  absence  of  oil  in 
the  exhaust  is,  of  course,  a  feature  of  all  steam  turbines. 


\'IK\V  (ikTkHKY  SincLK  WUKKl.  TlkBI.NE  ul'E.NI-D  KOK  I.NSriiCl  IIIN. 

1'he  condon.sing  Terry  turbine  is  of  composite  design,  comprising 
a  single-stage  multi-velocity  wheel  at  the  high-pressuro  end,  with 
either  multi-pressiiic  or  reaction  elements  at  the  low-pressure  end. 
The  steam  leaving  the  multi-velocity  wIkh'I  is  pas.scd  to  the  opposite 
end  of  the  turbine  casing,  and  Hows  from  the  reaction  elements 
towards  the  centre  of  the  turbine,  whence  it  passes  out  to  the  con- 
denser. The  makers  state  that  this  return  How  feature,  which  is  dis- 
tinctive with  the  Terry  turbine,  entirely  eliminates  one  of  the  chief 
troubles  with  which  turbine  builders  have  been  confronted,  that  is  the 
leakage  of  air  through  the  turbine  gland  to  the  condenser.  The  air 
leak  may  be  .so  small  as  to  be  unsuspected,  and  yet  cause  a  serious 
lo.ss  in  the  operation  of  the  machine.  As  little  as  1/10  in.  lo.ss  in 
vacuum  will  mean  |.erba])s  many  hundred  lbs.  dilTerence  in  a  year's 
working.  'I'liis  return  flow  feature  has  the  further  advantage  of 
keeping  botli  ends  of  the  turbine  casing  at  ocpial  temperatures, 
thereby  removing  one  of  the  chief  causes  of  misalignim>nt.  The  sliaft 
of  a  liirbiiie  of  this  class  has  a  large  diameter,  ami  is  stcp]ietl  down 
from  the  centre  towards  the  bearings. 

Tlic  Tiri'v  turlio-gciicralnr  i.<  built  in  sizes  froin    I  kw  .  to  T.Ml  lav. 


INSULATION 


BEADS 


The^nly   aiilUfactorr  aubdUnte  fort 

Aiit>e*to'    Wire  I     *lao    for     (Ibxiblo  ' 

l*a<1».  etc.     AMPLE  STbCKS. 

*■       -^  " "  _ 

HOLDER-HARRIDEN.  LTD..  35/37,  HOBiE3tREEt7i0ND0N,  e.g. 
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Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

E.xploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


THERE'S  NOTHfNG  LIKE  PAPER. 


i_Laying  a  20,000  volt  Prescot  Cable  at 
Langlaagte  Mine,  S.A. 

B.I.  Paper  Cables  are  indifferent 
to  climate — cold  or  hot,  wet  or 
dry,   it's  all   in    the    day's   work. 


BRITISH  INSULATED  S  HELSBY  CABLES. 

LTD.. 

Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works  :     PRESCOT    and     HELSBY. 

Branch    Offices   in:     LONDON,    MANCHESTER.    GLASGOW.    BIRMINGHAM, 
NE\A/CASTLE.   CARDIFF.   DUBLIN,  LEEDS  &  BELFAST. 

OVERSEAS    BRANCHES: 

AUSTRALASIA:   The  Wool  Exchange,  King  Street,  Melbourne. 
EASTERN  INDIA:    11,  Clive  Street,  Calcutta. 
SOUTH  AFRICA:   Telegraph   Manufacturing  Co.  (Colonial),  Ltd. 
P.O.  Box  2827  Johannesburg. 
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For  non-condensing  work  it  may  be  designed  to  exhaust  against  back 
pressure.  Condensing  sets  can  be  supplied  for  low-pressure  and 
mixed-pressure  service,  as  well  as  the  usual  high-pressure  condensing 
units.  On  the  mixed-pressure  machine  the  Rateaux  mixed-pressure 
governor  mechanism  is  introduced.  Terry  turbo-alternators  are 
built  to  run  at  about  360  revs,  per  min  ;  the  direct-current  sets 
range  in  speed  from  4,000  revs,  j  er  min.  dowiiward,  a?fording  to 


Complete  CoyOENstR  Eqiip-mext,  Drive.n  by  Terry  Ti  rbine. 

size,  and  with  both  types  of  generator  the  turbine  is  directly  con- 
nected. For  the  larger  size  of  direct-current  units  the  turbine  is 
allowed  to  run  at  its  mo.st  effic'ent  speed  from  3,600  to  4,000  revs,  per 
min.,  and  is  arranged  to  drive  a  djiiamo  through  special  herring-bone 
reduction  gearing,  which  gives  a  djnamo  speed  rang'ng  fioni  al  out 
900  revs,  per  m'n.  downwards. 


KkcTIovaI.  VlKW  -llllK.l'iMI  TkHKV  ('o.MI'O.SITK  TUIIIIINK. 

.\  feiiliiro  iH  miMie  in  tlie  bulletin  referred  to  of  the  low-pftssure 
turbine  niiil  tlio  fatilitieit  which  it  olTerH  for  utilJHing  the  energy  in 
exhiiimt  Menm.  It  Ik  pointod  out  that  there  in  im  much  energy 
(ivinlalilc  in  n  lb.  of  Mliiim  ex|inndinK  from  utmoHf)h(Tir  presHure  to  a 
V>,r,i\  v/i^miin  ;r.  from  llir  i,  vcrat'c  boiler  iircHHUiv  i,,  il„.  i.n-Mirc  of 


Manufacturers  of 

PHOSPHOR     BRONZE, 

eUN  MFTAL,  MANfi/INEeE  BRONZE, 

Brass  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 
CASTINGS. 

PHOSPHOR  TIN. 
PHOSPHOR  COPPER 

CHARLES  CLIFFORD  &  SON,  LTD.. 

BDRIVIINGMAIVI. 


the  atmosphere.  It  lui.s  not  l.ccn  po.s.siblc  with  reciprocating  engines 
advantageou.sly  to  extract  this  energj-  from  the  exhaust  steam. 
Where  there  is  a  satisfactory  supply  of  cooling  water  for  condensing 
)  urposos,  the  output  of  a  non-condensing  plant  can  be  practically 
doubled  by  the  use  of  a  low-pressure  turbine  and  condenser,  and  this 
additional  output  is  made  available  without  the  introduction  of 
further  boiler  pilant  ;  also  there  is  little  or  no  increase  in  coal  con- 
sumption or  operating  cost.  The  development  of  the  Terry  turbine 
makes  it  possible  to  utilise  this  exhaust  steam  energy  in  compara- 
tively .small  plants.  It  is  stated  in  the  bulletin  that  a  300  n.p.  low- 
pressure  Terry  turbine  was  installed  to  take  the  exhaust  steam  from 
a  oOO  H.p.  ntn  ctndensing  engine,  and  a  saving  of  more  than  40  };er 
cent,  wai;  effected  in  the  total  operating  cost. 

With  low  ])ressure  when  the  turbine  takes  its  steam  from  a  non- 
condensing  engine,  and  the  two  generators  are  connected  to  the  same 
load  the  installation  is  simple  and  inexpensive,  as  governor  mecha- 
nism is  not  reciuired.  The  engine  governor  will  automatically 
divide  the  load  between  the  engine  and  the  turbine.  If  the  turbine 
should  tend  to  take  more  than  its  share  of  load  its  governor  will 
throttle  the  steam,  which  has  the  eliect  of  reducing  the  supply  of 
exhaust  steam.  Tl.e  emergency  governor  is  introduced  as  a  pre- 
cautionary measure,  and  is  fitted  to  the  turbine  in  the  form  of  a 
vacuum  breaker,  and  comes  into  ojieration  in  the  case  of  over  speed. 

The  bulletin  on  the  Terrj'  turbine  referred  to  above  is  obtaiii- 
alle  from  Me.ssrs.  Fraser  and  Chalmers,  Erith,  Kent. 


utensils 


THE  NEVAKNOT  ADAPTER. 

luiiii  of  adaptor  for  use  with  irons  and  other  clcrtric  table 
s  being  put  on  the  market  by  hjigineering  &  .Arc  Lamps 
.'.:,,:,  (Ltd.).  St.  Albans.     The  illustra- 

tion explains  the  construction 
of  thisdevice.  The  flexible  from 
the  ceiling  rose  is  taken  into  one 
side  of  the  adapter  which  com- 
prises a  spherical  elliptical  body 
containing  a  cord  ab.sorber  and 
a  spring  attachment  for  lixing 
to  the  ccuiing.  It  is  claimed  that 
the  llexiblc  is  not  twisted  or  knot- 
ted under  the  most  severe  move- 
rnciil  (if  the  utensil  or  apjiaratus 
to  whieh  it  is  connected.  I'arti- 
lulars  and  prices  are  given  in  a 
Icatlcl  which  is  obtainable  from 
the  coinjiany  on  ap|)lication. 
The  adapter  should  be  most 
useful  with  both  <liiiuestic  an<l 
laundrv  electric  irons. 


Dktaii.  \'ii;w  nr 

•NeVAKNOT"    AllM'TDK 


LEWIS'S     SCIENTIFIC    CIRCULATING     LIBRARY. 

ELECTRICAL,  MECHANICAL  &  GENERAL  ENGINEERING  TEXT  BOOKS  &  TECHNICAL  WORKS. 

I'cu)  Work*  and  Pcu)  fdliloni  can  be  had  from  the  tlbrarp  Imnicdlalclp  on  publication.    ™'i'i"">'':  m.sm  m  i»72. 
BUBBCHM'TIOH,  Town  or  Country,  from  ONE  OUINEA.     READINO  ROOM  open  Dally  to  8UBB0RIBERB. 

l,i(>.  (iOWKK    .STKKKr,  mul  21,  (iOWKR  IM.ACK, 
LONDON,    W.C. 


H.  K.  LEWIS   &  Co.  Ltd., 
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ORGANISING  BRITISH  INDUSTRIES —II. 


THE    WORKS    OF    BELLING    &    CO. 


It  will  always  ledound  to  the  credit  of  Britain  and  the  British  that 
the  bright  cheery  fire  has  been  given  precedence  over  the 
efficient  but  none  the  less  dull,  unwelcome  radiator.  The  term 
"  tire  "  has  happily  been  passed  down  the  years  from  its  parent  in  the 
bush,  through  wood  blaze,  the  glow  of  the  coals,  the  gurgle  of  the 
gas  stove  and  the  steady,  silent  warmth  of  the  electric  Hre.  They 
Jire  all  tires,  and  a  point  is  made  of  calling  all  by  that  cheering  name. 
It  is  the  correct  term,  and  to  the  public  mind  conveys  the  right 
meaning.  The  British  heater  is  a  tire  whether  it  is  wood,  coal,  gas 
or,  finally,  electric  ;   it  will  always  remain  so. 

Mr.  C.  R.  Belling,  whose  works  are  made  the  subject  of  this  article, 
attributes  his  initial  success  to  his  selection  of  the  term  "'  fire  "  in 
preference  to  that  of  heater,  radiator  or  stove.  He  contends  that 
it  engendered  pul)lic  confidence  in  electric  heating,  and  removed 
the  prejudice  which  for  so  many  years  had  been  cultivated  by  lamp 
radiators  and  convectors.  It,  has  proved  a  great  thing  for  the 
electric  heating  business  this  breaking  down  of  public  prejudice. 
Those  who  have  recently  taken  up  this  important  line  of  electric 
apparatus  lie  under  an  obligation  to  the  pioneers  whose  foresight 
has  helped  in  the  later  achievement  of  such  splendid  results.  The 
growing  popularity  of  the  eleftric  fire  is  exemplified  to  a  reniarkable 
extent  in  the  works  of  Belling  &  Co.,  Derby-road,  Edmonton.  An 
inspection  of  this  interesting  factory  by  a  certain  class  of  writer 
in  the  gas-  journals,  which  constantly  endeavours  to  belittle  elec- 
trical achievement  of  every  kind,  would  perhaps  give  such  carping 
critics  pause,  and  bring  them  to  a  realisation  of  the  solidarity  of 
the  electric  fire  business.  The  works  of  this  pioneer  firm  in  the 
field  of  electric  heating  were  first  opened  in  1912,  and  at  that 
time  gave  employment  to  five  men.  In  the  interim  the  building 
site  has  been  extended  by  approximately  ten  times,  and  the 
workshop  area  has  been  increased  by  twenty  times.  In  the  early 
days,  when  new  gi-ound  was  being  broken  with  the  "  electric  fire," 
numerous  difficulties  were  encountered,  principally  with  the  heating 
c'oment  and  the  terminalconnections  between  the  fire  leads  and  the 
resistance  material  itself.  It  is  a  tribute  to  the  perseverance  of  Mr. 
Belling  and  his  co-workers  that  these  difficulties  have  now  practically 
heen  overcome,  and  a  fire  bar  has  been  standardised  which  can  be 
employed  in  an  a'most  infinite  variety  of  designs  of  frame  to  make 
up  the  complete  fire.  From  the  comparatively  modest  output  of 
30  fires  per  week  the  operations  have  been  extended,  till  at  the 
present  time  the  factory  is  equipped  and  staffed  for  the  production 
of  500  per  week  the  year  round,  besides  auxiliaiy  electric  heating 
ajiparatus. 

It  is  gratifying  to  note  that  the  output  of  Belling  fires  finds  its 
way  to  quite  a  considerable  extent  inte  the  Colonies  and  numerous 
foreign  countries.  In  spite  of  the  war,  the  works  have  been  kept  going, 
although  60  per  cent,  of  the  pre-war  staff  and  cm  loye?  have  joined 


His  Majesty's  Forces.  The  company  concluded  that  in  "  carrying 
on  "  they  were  contributing,  if  only  in  a  small  measure,  to  the 
maintenance  of  British  overseas  trade.  The  continuance  of  business 
relations  with  the  Colonies  is  most  desirable,  quite  apart  from  the 
enormous  strain  which  the  conduct  of  the  war  is  imposing  upon  our 


The  Man  a^o  the  I'ire  Bak  ;  Mr.  ( '.  R.  Belling  asd  his 
Standard  Bak. 


industrial  resources,  particularly  in  the  maintenance  of  mimitions 
output.  It  must  all  be  to  the  good  of,  in  this  particular  instance,  the 
British  electric  fire  business  that  regular  production  is  continued  and 
the  work  of  standardisation  and  improvement  is  still  carried  on. 

As  to  the  Belling  works  themselves,  the  shops  would  not  present 
to  the  ordinary  visitor  certain  objects,  such  as  lines  of  machine  tools, 
avenues  of  shafting  and  belts  and  massive  cranes  running  overhead, 
w'hich  never  fail  to  interest  and  fascinate.  There  is,  however,  an  air  of 
quietness  about  the  works  which,  though  it  may  seem  strange,  is  none 
the  less  indicative  ofj,'continued  activity  in  the  various  operations 
which  contribute  to  the  production  of  the  completed  article.  The 
shops  are  electrically  driven,  thej'  are  well  lighted,  both  artificially 
and  by  day,  and  adequate  accommodation  is  provided  for  the 
comfort  ancl  convenience  of  both  the  staff  and  employes. 

It  has  not  yet  been  foimd  necessai'j-  to  put  down  an  iron  foundrj-, 
as  there  are  a  number  of  quite  good  firnis  of  founders  within  easy 
reach  of  the  works. 

The  majority  of  the  metal  working  ojjerations 
;•  re'di  vided  between  the  upper  and  lower  floors  of 
the  factory,  the  heavy  drilling  machines  being  on 
t  he  groimd  floor.  On  this  floor  is  also  the  winding 
department,  the  test  room  and  the  assembly 
depart ment.  The  visitor  is  probably  most  in- 
terested in  the  winding  mandre's,  which  have 
been  fitted  up  for  spiralling  the  wire  which 
forms  the  resistance  element  of  the  Belling 
standard  fire  bar.  Each  mandrel  is  of  con- 
siderable length,  and  a  large  quantity  of  Wire 
is  spiralled  on  it  at  one  time.  When  the  opera- 
tion of  spiralling  is  completed,  the  coils, 
which  for  all  the  world  resen\ble  long  snakes, 
are  laid  on  a  bench  top,  and  a  considerable 
length  istaken  by  one  of  the  girl  operators  and 
pulled  out  over  a  given  distance,  thus  evenly 
separating  each  of  the  turns  in  the  spiral. 
When  this  has  been  done  the  desired  length 
is  cut  off  and  woimd  over  the  teeth  of  ftlie 
lire  bar.  Each  of  the  ends  is  brought  out 
under  the  special  large  sized  terminal 
and  secured  in  position  by  a  pinching 
screw.     1'he    end    of    the    element    itself    is 
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The  •■  Maxtel  "  Fire. 


^HE  "  ST.\xn.\Rii  "  Fire  (The  Old  Oruunai.). 


A  '■  J'.orDom  "  FiBE. 


The  SrsGLE  Bar  Fire. 


1'aII.WAV   WaITINC  HciOM    I'vTTKliN    FlKK. 


.\iK  Waismkk.  shuwixi:  Ti'kmisai.- 


Tiie'Xkw  HrA.usii  Boiler. 


lil.M.W,  i   III! 


\'i:iii|i  At.  l'\Tri;»\  .\iii  Wviimkii. 


'I'm:      ( 111  II  i:   "  1' 


lYIMCAF.     KXAMIM.IS     Ol       UKM.INC,     I'KODIC  IS. 
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BELLING    FIRES    IN    THE    MAKING. 


A  CoKXER  OF  THE  Metai.  Smir. 


In  the  Frame  Fitting  Shop. 


"1^                          1 

1 

WiNDINC!  THE  FiRE  BaUS 


\iEw  IN  THE  Assembly  Department. 
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gripped  between  two  plates,  and  not  by  the  tixing  screw.  The 
terminal  drops  into  a  suitable  recess  in  the  iirc  bar,  and  occupies  a 
position  in  which  it  conveniently  accommodates  the  supporting 
stud  and  nut  :  under  the  latter  is  a  sprmg  washer,  which  is  intro- 
duced to  take  up  the  expansion  and  contraction  of  the  terminal  under 
the  varying  temperature  conditions  which  naturally  obtain  in  any 
tire  bar.  This  form  of  terminal  was  only  introduced  after  consider- 
able experiment,  and  it  has  proved  the  merit  of  the  design  now  over 
several  years.  After  winding.  ea"h  fire  bar  is  passed  along  for 
inspection,  and  is  then  tested  for  "■  hotspots."  In  this  test  the  full 
working  voltage  is  applied  to  the  bar,  and  the  tester  observes  how  the 
temperature  rises  by  looking  through  an  aperture  in  a  large  hood 
which  excludes  all  externa!  light  from  the  surface  of  the  bar.  In  this 
simple  way  a  check  is  obtained  on  the  mamier  in  which  the  bar  ha-^ 
been  wound. 

The  testing  equipment  includes  instruments  and  apparatus  for 
ruiming  any  desired  pattern  of  tire  under  normal  or  exceptional 
working  conditions.  Every  fire  manufactured  is  subjected  to  a 
flash  insulation  test  of  1,500  volts  alternating,  and  any  fire  which 
fail.s  to  pass  this  test  is  put  back  for  further  adjustment. 

We  include  in  this  article  a  number  of  illustrations  which  show  the 
principal  departments  in  Messrs.  Belling  &  C'o.'s  works,  and  also  a 
selection  of  the  considerable  variety  of  fire  designs  which  are  included 
in  the  company's  normal  output. 

In  the  space  of  a  short  article  like  the  jjresent  it  is  not  jiossible  to 
describe  in  detail  the  work  which  Messrs.  Billing  &  Co.  have  done 
in  building  up  an  extensive  business  in  electric  fires.  We  have  said 
enough  to  show  tliat  there  exists  to-day  an  increasuig  demand  for 
this  form  of  heating  apparatus,  and  of  course  Jlessrs.  Belling  are  not 
now  the  only  makers  of  electric  fires.  Mr.  Belling  himself,  so  he 
infonns  us.  kept  in  close  contact  with  the  central  station  engiuccr 
in  the  building  up  of  a  pviblic  demand  for  his  products.  He  has 
received  varying  degrees  of  eiicomagement  from  this  quarter,  but 
in  the  main  the  result  has  proved  highly  satisfactory  for  the  fire 
business,  and  he  acknowledges  his  indebtedness  to  many  progressive 
central  station  men,  who  have  made  practical  suggestions  which  it 
has  been  possible  to  embody  in  numerous  designs  of  lires. 


\ir.w  IS  TUK  liuMi:  Idiii.i.isn  ami' M\ciil  vkiiy  Dki-a 


One  (if  tlir.Ji)OH(  iMHtniclive  fiaturen  willi  wliieli  we  wisro  Hlruek  mi 
lnn|*<tiiiK  Die  worUn  was  the  lixiiiK  ii|Min  a  few  only  of  Hlandiird 
.leHignn  iiii'l  the  |.r.Ml.i,  lii.n  of  the»c  in  ciinHJderuble  (|imiililieH.  ThiH 
|<.li  y  hiM  reMilteil  In  the  market  in^  of  ii  good  lire  iil  ii  jiriie  which  hiiN 
ijiroiirnged  eontinnoiix  wijen.  There  hits  been  ni>  mI ruining  iifler  Ihi! 
UzArie  in  any  of  .Mew.rH.  Hi.|linK»  (iroM.  hm(1  IIiih  fuel  will  iil«o  pni- 
bably  exfilnin  (heir  iiicreitHJnK  |H>pnl(irity. 

A  |«c.int  of  no  little  interoNt  in  the  HtmidurdiMinK.  not  only  of  (he 
(ire  bar  i(wlf.  l.iK  alwi  i(n  eapa'  i(y.  After  <'oiiHJi|eralile  experiment 
with  vnrioiiB  l»n<linKN,  the  eompaiiy  llxed  ii|h>ii  .VKI  wattH  hh  being  the 


most  suitable  bar  loading,  and  to  this  they  now  rigidly  adhere 
Another  feature  of  the  "  popular  "  lines  of  Belling  tires  is  the  em 
ployment  of  cast-iron  as  the  principal  portion  of  the  framework. 
This  in  itself  represented  a  considerable  departure  from  the  bent  iron 
and  sheet  metal  of  the  lamp  radiator  days.  The  cast-iron  frame 
gives  the  Hre  a  stamp  of  solidarity,  and  brings  it  into  line  with  the 
competitive  systems  represented  by  coal,  anthracite  and  gas.  Cast 
iron  also  lends  itself  to  a  great  variety  of  finishes,  and  there  is  scope 
for  the  disjilay  of  considerable  artistry  in  the  frame  itself.  The 
'■  Office  "\  ;>nd  '"  Renowii  "  fires  are  admirable  examples  of  this. 


()m:  or  lUK  CuAKM- 
iNt;  l.i'Ti.E Sketches 
FK'Oi  Mk.  Beliin'g's 
FiKE  L:STS. 


it  must  uut  1 1  supji)  (.d  fium  the  foregoing  that  the  dainis  of  the 
highh  oin.'mental  biass  and  copper  tires  are  overlooked.  Tl.c 
compan\  s  cata'ogue  conta  ns  boudoir  patterns,  and  by  their  very 
name  indicate  the  type  of  customer  to  whom  they  are  intended  to- 
appeal,  and  the  price  which  they  are  likely  to  command.  In  all 
these  tires  the  same  attention  to  structural  details  as  is  followed  in 
the  cast-iron  frame  designs  is  obser\cd.  The  company  e.lso  has 
among  its  designs  a  Navy  pattern,  in  whicli  the  fire  bars  are  specially 
insulated  and  arc  subjected  to  2,000  volts  alternating  pressure  test. 
The  'bus  bars  in  this  lire  are  specially  sprung  to  withstand  vibration 
and  gun  fire.  The  case  of  this  tire  is  of  stoiit  pressed  steel,  and  the 
front  is  removable  by  unscrewing  two  thumb  ntits. 

Little  or  no  spa"C  remains  to  refer  to  other  interesting  Belling 
products,  but  these  include  a  15s.  grill  littcd  with  three  500-watt 
lire  bars,  a  larger  pattern  of  grill  loaded  to  3i  kw.,  and  a  rapid  griller 
toaster  loadc^d  to  1,800  watts.  ^Ir.  Belling  has  been  most  persistent 
in  his  ctTorts  at  the  production  of  a  rajiid  boiling  ring,  and,  after 
turning  out  several  designs,  has  now  settled  upon  a  business-like 
specimen  which  is  of  heavy  cast-iron  construction,  stands  on  a  east- 
iioii  lri])od  and  measures  7  in.  in  diameter  by  4i  in.  high,  the  weight 
I'ring  4J  lb.  This  ring  is  fitted  with  a  single  heating  element  which 
lias  a  loading  of  1,200  watts.  A  feature  of  the  I'onst ruction  is  the 
<!  grid  ])laced  immediately  above  the  heating  element.  This  grid 
IS  so  designed  as  to  give  maximum  protection  with  a  minimum  of 
lovcring  of  (he  radiant  "heat  surface.  Other  Belling  products 
»  hhh  \M'  liail  the  opportunity  .of  inspecting  include  a  standard 
n'C'r  lit  iiiiiiicrsion  healer  suitable  for  service  in  conjunction 
with  existing  hot  water  systems,  these  being  made  in  si.x  ditfereut 
sizes  and  ranging  in  loading  from  1  kw.  to  6  kw.  \Ve  understand 
llici'e  is  already  a  good  demand  for  these  heaters.  lii_  the 
matter  of  clcutrie  ovens,  I\Ir.  Helling  has  been  satislied  to  proteed. 
shall  we  say,  warily.  Hv  has  nuido  numerous  experiments,  and  at 
present  has  a  standardised  o\en  which  is  loaded  to  ."!  kw..  and  is  built 
up  in  a  cast-iron  frame,  the  inner  lining  being  of  porcelain  enam-llcil 
sheet  steel.  The  oven  of  this  cooker  nu>asiues  1-1.?  in.  wide,  20  in. 
high  and  12  in.  deep,  a'ld  (he  overall  height  from  the  lloor  of  the  oven 
is  27^  in.  There  i<  room  at  the  top  t  >  nudce  use  of  a  Belling  boiling 
ring  and  a  griller  toaster. 

-Mention  must  also  bo  made  of  a  quantity  of  quite  siwciali.sod 
work  (lone  at  (he  factory  in  the  way  of  industrial  heating  devices 
such  lus  are  required  (o  replace  gas  heated  appara(us:  in  this  field 
electric  heat  is  niaking  rapid  strides. 

.'dr.  Helling  bus  a^Iiievcd  something  of  a  reputation  for  his  liadc 
li(era(ure  anil  pos(ers,  and  UMiloiibteilly  the  Issue  of  these  has 
1  laierially  conlributed  (iiwaiils  (he  popularising  of  bodi  electric 
1  'adng  and  cooUing.  iMaiiy  of  our  readers  will  have  recently  been 
I  le  reclpieiilM  of  the  pi)s(er,  cata!ogU(>,  leaflets  and  booklet  whicli 
n  ake  U[i  (he  prlnled  jua(ter  which  the  comi)a)iy  is  issuing  fur  the 
eiiHiiing  season.  .Needle.is  to  say,  this  ma((er  is  always  willingl.v  sent 
on  request  to  InlercHted  inquirers,  whedier  in  (his  country  or  abroad. 

liefore  bringing  (IiIh  soinewhiU  ciirsorv  descrlplion  of  an  Interesting 
factory  to  a  close,  we  would  express  our  thanks  to  Mr.  C.  I{.  Mclllng 
for  his  eiiiirt«HV  In  showlnft  us  round  the  works,  and  (o  hope  that 
before  iiex(  wlii(er  we  miiy  be  called  upon  to  describe  still  fiiilher 
extensions  In  the   I'MiiioliInu   factoiv.  W.  Iv  W. 
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Six   Standard    Lines  :^ — 


(1)  MOTOR  STARTERS  (SZ?^5e^uMETU 

(2)  Armoured  Switchgear  (3)  Mining  Switchgear 
(4)  Fuses                               (5)  Wall  Plugs 

(6)  Protective  Systems  for  Power  Supply  Undertakings 


A.    REYROLLE 

HEBBURN-ON-TYNE. 

On  War  Office,  Admiralty,  and  India  Office  Lists. 


&  CO., 
LTD. 
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IRONOASED 
SOCKETS&PIUGS 

FOR   HARD   SERVICE. 

Sizes    up   to    200    amps. 
D.P.  and  T.P.     500  volts; 

with    "earthing"    connection. 


Also    Combined  Switch 
and   Plug  Boxes. 


OORMAN 
& 

SMITH,  Ltd., 

Ordsal  Electrical   Works, 

SALFORD, 
MANCHESTER. 


AN  ELECTRIC  BREAD  AND  BUTTER  MACHINE. 


The  bacon  slieer  of  American  origin  with  rotary  knife  and  step- 
by-step  movement  is  now  a  common  enough  sight  in  grocery  and 
provision  stores.  The  fact  that  it  can  easily  be  operated  by  hand 
perhaps  explains  its  popularity,  even  among  unpretentious  pork  pie 
and  sandwich  shops.  This  hand  working  is  facilitated  by  the  use  of 
a  heavy  flywheel. 

Second  cousin  to  the  bacon  slieer  is  the  bread  and  butter  machine, 
an  ingenious  contrivance  which  we  are  pleased  to  note  is  essentially 
British.  When  the  war  is  over  it  will  have  a  universal  vogue  ;  there 
is  no  telling,  it  may  even  find  its  way,  in  a  diminutive  form,  into  the 
everj'-day  household.     At  present  it  exists  on  the  grand  scale,  much 


MiAi,  Vn.w  oF;JiiiEAo2AND  ButtebJMaciii.nb.]  )] ' 


lia  it  in  (lepictofl  in  the  adjoining  illustnilion,  the  Hpeciiiicn  shown 
being  eqtml  to  the  Hli<ing  and  biillcring  of  .'l.fldO  |)ie<(!.i  of  broad  an 
hour.  It  JH  dciiKiK'd  for  opcraliiui  by  "  j  II. r.  din^ct-currcnt  motirf 
whii-h  (Iriven  it  by  narrow  bell  paMHing  round  the  periphery  of  the 
IftfKe  flywheel,  which  in  nhown  on  the  left-hand  of  the  llhiHl niton. 

There  ina  large  rotary  hI  icing  knife,  a  cylinder  containing  the  butter, 
and  II  long  Iroiigli  wbiili  bohlH  the  loaf.  The  nieilianism  provides 
for  luljiiHlnientH  wbi'b  make  it  poMHible  to  regulate,  iih  deHiicd,  the 
ihi'kneHK  ol  the  »lice  of  bread  and  the  amount  of  butter  which  is 


spread  on  the  slice.J^Once  the^mechanifm  is  set  for  these,  tlie 
machine  will  continue  indefinitely  to  turn  out  slices  at  the  rate  of 
about  3,600  slices  per  hour.  The  butter  is  quite  evenly  spread  over 
the  slice  and  it  is  quite  immaterial  whether  the  bread  put  into  the 
machine  is  new  or  stale  ;  the  makers  of  the  machine  state  that  "  new 
bread  is  perfectly  cut  and  buttered  within  two  hours  of  baking." 

Obviously  there  is  no  waste  of  bread  or  butter,  and  an  immen-'c 
advantage  of  the  machine  is  that,  where  large  parties  are  to  be 
catered  for,  the  bread  and  butter  need  not  be  cut  in  advance  with  the 
risk  of  its  I'ecoming  curled  and  stale  rJter  standing  some  hours.  It 
is  of  roui-c,  also  jMssible  to  cater  for  large  parties  which  arrive 
uncx|  1-  ti'dly.  ,111(1  to  supply  bread  and  butter  to  meet  all  require- 
ments witli  piartically  no  delay. 

We  lui\e  f-een  one  of  these  machines  in  operation  at  the  Empress 
Winter  Gardens,  Watford,  and  were  much  impressed  with  its  silect 
movements  and  the  rapidity  with  which  the  buttered  bread  is  de- 
livered on  to  the  plate.  Tlie  general  mechanism  does  not  call  for 
any  particular  comment  except  perhaps  that  the  wearing  parts  arc 
substantially  designed  and  that  none  of  the  details  incidental  to  the 
regular  running  of  a  machine  of  this  class  have  been  overlooked. 
By  this  we  mean  that  the  machine  has  been  Well  tried  out  under 
))ractical  service  conditions  and  embodies  a  number  of  distinctive 
features  which  have  been  introduced  as  a  result  of  this  experience. 
A  description  of  these  features  is  of  no  particular  electrical  interest 
and  -need  not  be  entered  vipon  here.  One  of  the  features  of  the 
machine  which  struck  us  partiodarly,  however,  was  the  device  to 
ensure  that  each  piece  of  buttered  bread  falls  buttered  side  up  and 
also  the  neat  conveyor  by  which  the  buttered  slice  is  delivered  on  to 
the  plate. 

We  understand  that  the  makers  are  busy  on  machines  of  this  class 
for  munition  caterers,  and  Messrs.  Kviiochs  (Ltd.),  Component 
Munitions  (Ltd.)  and  a  number  of  large  shipbuilding  works  on  the 
Clyde  have  been  supplied  with  machines.  In  some  of  these  works 
stale  bread  is  cut  in  slices  a  full  k  in.  thick  ! 

To  tho.se  who  are  interested  in  this  class  of  machine  we  w<iuld 
recommend  that  they  apply  to  Mr.  (loo.  Blake,  managing  director  of 
the  li.  &  B,  Machijie  Co.,  3(i,  Camomile-street,  London,  E.C. 


COVENTRY  DRIVING  CHAINS. 


'  'I'lir  (oMiiliy"  IliindbooU  of  Chain  tJearing  is  a  complete  .sym- 
posium on  the  sulijcrt  of  the  ]iowcr  chain  and  its  applicaliiui  to  the 
driving  of  all  classes  of  machiiu-ry.  The  development  of  this  form 
of  power  transmission  is  otu^  of  the  Miost  interesting  features  of 
specialised  engineering  i>rodu<tion  during  the  ])ast  !.">  years.  The 
motor  vehicle  can  probably  claim  credit  f(U' the  development  of  the 
power  ehiiiii.  It  jirovcil  .so  salisfai'tory  in  this  class  of  service  that 
its  extension  lo  llie  drivijig  of  machinery.  I'spi'cially  in  conjiinrtion 


FURNACES  for  MELTING  WHITE  METALS.  Etc. 

WITHOUT  OXIDATION.       AUTOMATIC  HEAT  CONTROL. 

I'ATF.NT    MIXKH    I'RODUrK.S    IIOMOf.KNEOU.S    M.I.OY . 
M.,n..-r...|»r    ll««l  Conlrollxl     KuriorK.  for    ll-all,,.    t|,„    Moulda. 

MONOMETER    Mfg.    Co.,    Ltd..   Aston.    BIRMINGHAM. 


GUARANTEED 


SECOND    HAND 


THE    VICTORIA    ELECTRIC    PLANT   CO., 
SPENSER    STRtET,    WESTMINSTER,   S.W. 

Imnoi  Victoria  4^)2'j  Crumni  Vlcmlnster,  SowobI,  London 
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SIEMENS 


,A:::^ 


42   WIRES 
EACH 
20  lbs. 

PER  MILE. 


408   WIRES 

EACH 

20  lbs.   PER  [MILE. 


612   WIRES 

EACH 

20  lbs.    PER    MILE. 


56  WIRES 

iEACHi 

20:ibs.    PER    MILE. 


TELEPHONE    CABLES, 


'%'^' 


^ 


p^jf^ 


':>}"■   ^-^  '^ 
>>'!/ 


T-a^ 


,*^  * 


<***.  '^■'^ 


% 


^  :^.-^''i 


^:. 


,«;' 


600   WIRES 

EACH 

10  lbs.    PEK    MILE. 


i^^%;- 


1212    WIRES 
EACH 

10  lbs.  PER    MILE. 


500    WIRES 

EACH 

10  lbs.    PER    MILE. 


SIEMENS    BROTHERS   &    CO.,   Limited,    Woolwich,  London,    S.E. 

ESTABLISHED  1858.  OVER  4,000  EMPLOYEES. 

Telegrams  :"  Siemens,  Woolwich."  Telephone;  City  6400  (7  lines). 


Home   Branches! 

BIRMINGHAM.— Central  House,  Naw  Street. 

BRISTOL.- JO.   Biidre  Street-. 
FICARDIFF.— 89,  St.  M,iry  Street. 
ftlGLASGOW.— 66,  Waterloo  Street. 
1,  iMANCHESTER.— 196.  DeansRate. 
iU'NEWCASTLE-ON-TYNE.  64-68,  Collingwood  Bldgs. 
,    SHEFFIELD.— 22.  HiBh  Street. 

SOUTHAMPTON.— 4b,  Hieh  Street. 


Indian  and    Colonial  Branches : 

CALCUTTA.— Clive  BuildinsJ,  Cllve  Street.  MELBOURNE.— Dominion  Chambers,  59-61,  William 
BOMBAY.— Ramp.irt  Row,  Street  ,         ^      , 

MADRAS.— Smith's  Corner,  Mount  Road.  WELLINGTON  (N.Z.).— A.  &  T.  Bup.t  Ltd.,  Courtenay 
SINGAPORE.— 1.2. 6  and  9.  Winchester  House.  Pbce  „,      .  o..    » 

CAPE    TOWN.-Noi-wich    Union     Bulldincs,  DUNEDIN  (N.Z.).-A.  &  T.  BuRT  Ltd.,  Stuart  Street. 

St.  Georees  Street.  AUCKLAND  (N.Z.).— A.  &  T.  Burt  Ltd..  Customs  Street 
SYDNEY.— 42,  Bridge  Street.  West. 
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The  Electric  &  General  Works,  Ltd., 

15,   Victoria  Street,   London,   S.W. 


High  Tension  Switch  Boxes 

for  3,000  and  6,000  Volts. 

TRIPLEPOLE  AUTOMATIC  OIL-SWITCH. 

DOUBLE  INTERLOCKED  DOOR. 

OVERLOAD  &  UNDERLOAD  RELEASE. 

AMMETER. 

INVERSE  TIME  LIMIT  ATTACHMENT. 

FIRE-DAMP  SAFETY  DEVICE. 


OPEN. 


Other  Types  for  all  purposes. 


ELECTRICAL    APPARATUS    up  to   80,000  Volts. 


Telephone:    5223    VICTORIA. 


TeUgr«m.:    "GABIONAGE  VIC.  LONDON. 


with  tlic  electric  motor,  was  a  perfectly  logical  development.  As  a 
roHult  of  the  early  experience  of  manufacturers  in  thi.s  field,  the 
ca;:acity  of  the  power  chain  has  been  Nteadily  raised  until  at  the  pre- 
Hcrnt  time  quite  considerable  drafts  of  power  are  transmiltcd  hy  its 
means. 

A  glance  through  the  jiagcs  of  the  handbook  above  referred  to 
which  is  isKued  by  the  Coventry  Chain  Co.  (Ltd.),  Coventry,  Kngland', 
fiinHHhcs  an  instructive  survey  of  the  design  and  construction  of  the 
»landardis<.-d  chains  which  this  company  have  developed,  and  have  had 
III  w-TVKe  for  some  years  past.  In  the  opening  pages  i\w  i)rincii)lo 
of  iioiw-less  chain  gearing  is  cet  out,  and  its  advantages  are  given  in 
some  detail.  The  illustrations  which  accomjany  this  description 
are  most  lucid,  and  wrvu  to  emphasise  points  made  in  the  te.xt.  1'ho 
chain  IN  built  up  of  a  number  of  specially  shaped  links,  which  enter 
«nd  leave  the  wheel  with.mt  any  sliding  frii^tion  between  the  links 
and  the  l.-.rth  .luring  the  period  of  engagement.  A  feature  of  this 
'lass  of  chain  is  the  manner  in  which  as  the  chain  inevitably  stretches 
on  (ucoiint  of  wear,  the  links  automutieally  accommodate  lliem- 
HDlv.H  to  the  teeth  of  th.^  wheel,  then,  being  still  an  e<|ual  distribution 
o»  the  load  between  all  the  le.-th  jiisl  as  th(,re  is  when  the  chain  is 
new  and  lieH<omj)a.tly  I  .Iween  the  teeth  of  the  wheel.  It  is  claimed 
I..r  IbiH  form  of  chain  that  noise  and  wear  are  reduced  to  a  ininiimiin, 
tlie  driviiij^  nnieienry  is  high,  being  as  much  as  flH  per  cent,  at  full 
working  load,  journal  jiressiire  is  reduced  to  a  minimum,  the  c^haiii 
will  mil  in  either  dire,  tion.  it  can  be  iiKcd  in  hot  or  damp  pla.es,  and 
It  give*  an  meurnle  ratio  between  driving  and  driven  wheels.  The 
Cham  may  n\m,  be  run  at  a  high  Nj,ee.|  withoiil  imdii,.  n.iise.  1.1(10  ft 
Tor  mmule  Iwing  the  maximum  usuallv  r.Monimcnded.  unless  ibo 
'"".',  ;*  ""',r'-^  ••"•■l"'«-<l  "1  an  oiL.ase,  when  a  higher  speed  is  per- 
niiwil.Ie.  Hie  chain  is  made  in  two  forms  ( 1 )  with  outside  guide- 
'11  7'  ["'  **'  '  ''""'"'  «""'"  l''"''«  ''"•  running  „„  gr.K.ved  wheels. 
J  lie  links  are  arranged  in  j.airs.  and  arc  held  logi-ther  by  a  dead 
li«r.l  liiish.  which  is  forewl  into  rooinorod  holo«  of  each   link,  thus 


ensuring  stationary  and  liardcncd  bearings  where  most  of  the  wear 
takes  place.  It  is  claimed  that  this  form  of  manufacture  produces  a 
strong  and  rigid  chain  and  eliminates  the  risk  of  bearing  parts  becom- 
ing loose.  The  double  links  are  assembled  alternately  to  form  the 
various  widths  in  combination,  the  whole  of  these  being  kept  together, 
and  they  work  on  harden'.'d  steel  rivets  ha\  ing  washers  at  their  ex- 
tremities. Attention  is  called  to  (be  fad  thai  the  wearing  .surfaces 
«re  dead  hard,  exceiit  (be  faces  of  tbc^  link  which  engage  with  the 
wheel  teeth. 

The  haiKllicMik  uuiUv  review  cimlaiiis  a  iiuiiil cr  of  interesting 
tables,  giving  .statistics  of  the  various  sizes  in  wbicb  these  two  forms 
of  standard  chain  arc  .su]ii)licd.  There  is  a  useful  sect  ion  on  chain- 
wheel  cutters,  which  are  designed  for  the  production  of  the  correct 
form  of  tooth  to  bo  u.sed  in  wheels  on  which  these  chains  are  em- 
jiloycd.  Tabulated  particulars  are  also  given  of  a  considerable 
Dumber  of  chain  wheel  designs,  which  arc  made  up  in  various  sizes. 
Then  I  hero  is  a  sec'lion  which  gives  valuable  hints  to  u.sers  and  a 
description  of  a  shock-absorbing  wheel,  which  has  been  developed 
for  us(,  in  certain  classes  of  drive  with  power  chains.  The  concluding 
pages  of  the  handbook  contain  a  number  of  instructixi'  illustrations 
<lepicling  the  practical  application  of  noiseless  chains  for  the  driving 
of  printing  nmchinery,  shafting,  colliery  plant,  lire  pumps,  &c.,  all 
from  electric  motors.  Interest  also  attaches  to  the  Coventry  noise- 
less chain-gear  bo.\es  for  n^ducing  and  increasing  speeds.  These  are 
(ifTered  for  a  variety  of  ratios  and  speeds,  both  on  the  lirst  and  .second 
shafts.  Tlii^y  an^  designed  to  run  entirely  in  oil.  and  <'an  be  relied 
ujion  to  do  duty  for  long  periods  without  al  lent  ion.  It  is  claimed 
thai  the  life  of  one  of  llicse  cbain-drivi'U  rcdiiclioii  gears  is  considcr- 
■ably  longer  than  that  of  similar  gears  using  spur  and  worm  gearing  ; 
the  priiuupal  wear  is  on  the  chains,  and  the  renewal  of  these  only  is 
necessary  to  maki,  the  gear  eipial  to  new.  The  manufacl ureis  direct 
special  attention  to  the  small  amount  of  space  occupied  by  these 
i((!ar  boxes. 


Pririrt  .nd  Publl.h«l  '"'|>'»  »7»P''"<"«.  "Tmk  Eliicti-iciam  "  Pkisti  ,o  and   Pubu.hinoCo..  Ltd.,  .t  11>.  EdHorlBbPrlntlnc  ..nd  PubllstilneOfficM.' 
1.  ^.  .no  3.  Salimuhv  Couht.  Flmt  Stiiiib-,  ,ln  th.C  fy ot LONDON, Friday, Octobbr  20,101*. 
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i     The    Round   Table,     t 

4  <$>4>4-4^4-4--^4>4"^4>4>'^'^4>4-4'4'4>4>4-<^<^4> 


"  Electric  Plant  Run  Out,"  says  a  lieadliiie  in  the  "  Labmir 
Loader,"  anent  the  occasional  stoppages  of  the  Birmingham 
trams.     Leakages  of  this  kind  ought  to  be' notified  to  the  War 

Savin  gs  Committi'e. 

*         *         *         * 

This  Week's  Query.— Why  did  the  half  watt  holder  ? 

"  What,  cne  wonders,  will  be  the  nature  of  the  illuminations  when 
peace  is  at  la.st  declared  ?  Will  there  be  an  attempt  at  a  co-operative 
effort  worthy  of  the  occasion  ?  Or  will  we  once  more  fall  back  on  the 
old  studded  lights,  crowns  and  similar  time-honoured  devices  which 
have  done  service  in  times  gone  by  ?  " 

The  above  is  from  the"i"i Illuminating  Engineer."  Our  con- 
temporary forgets  that_all^these  things  jiave  long  since  been 
converted  into  munitions. 


!Si 


[F.om  Glare 


iHow  TO  Screw  Ttbin 


j^The  collapse  of  a  roadway  lands  one  of  Mr.  Chattock's  new 
generators  weighing  ."'•4  tons  in  the  front  rooms  of  a  small  house. 
It  is  a  little  early  yet,  after  Mr.  Chattock's  recommendations 
to  conscript  electric  power  consumers  to  find  one  of  his  own 
main  generators  among  the  con.scientious  objectors  ! 

The  writer  of  the  Electrical  Notes  in  the  "  Sheffield  Tele- 
graph," dealing  with  the  oscillograph,  says  : — 

■■  The  records  obtained  by  the  aid  of  the  oscillograph  have  enabled 
designers  of  alternators  to  practically  suppress  the  third  harmonic." 
He's  wrong,  though,  because  I  fuid  that  the  third  Harmonic 
will  be  given  on  December  15th,  usual  time,  usual  place  ! 

:^  4:  *  >1: 

The  "  Birmingham  Gazette  "  has  discovei'ed  the  secret  of 
the  occasional  lack  of  electric  power  for  the  city  trams.  It 
says  of  a  "  bureaucratic  City  Council  "' :^ 

"  This  fiasco  is  only  the  nemesis  of  thchcaucus  rule  which  dis- 
tributes chairmanships  and  p.<voks  (committees  under  political 
influence." 

In  other  words.  IJic  .sbdc  ndr  vvnuld  hav(~av(jidcd  all  this 
tnmble  which  the  "  caiiciis  rub'  "  lias  bniu'^ht  about  ! 


A  couple  of  typists'  ei'rois  have  just  been  sent  in  to  me  by 
■■  Round  Table  "  readers.  In  the  first  the  yoimg  lady  called 
them  metal  "  philliment  "  lamps,  and  in  the  second  another 
"  over-anxious  to  please  girl,"  in  concluding  a  letter  to  a  well 
known  firm  of  Swiss  electrical  engineers,  who  have  offices  in 
London,  asked  for  tiie  delivery  of  the  goods  at  your  "  Oerlikon- 
venience  ! 

*  *         *         * 

Sheriff  Fyfe,  at  a  Munitions  Tribunal  recently  held  in  Glas- 
gow, in  trying  a  case  of  a  man  who  had  been  the  worse  for  drink 
at  his  work  on  board  ship,  inquired  "  why  it  was  that  the  men 
who  took  a  dram  too  much  were  always  the  best  workmen." 
To  save  the  trouble  of  turning  up  a  number  of  historical 
instances,  I  refer  the  Sheriff  to  the  author  of  a  "A  Wee 
Deoch  an'  Doris." 

*  *         *         * 

A  writer  in  the  "  Glasgow  Herald  "  under  the  heading 
Motoring  Notes  says  :  "  One  of  the  funniest  things  in  connec- 
tion with  motormg  to-day  is  the  industry  that  has  grown  up 
around  a'ld  m  connection  witli  the  disguising,  the  aiding  and 
imjjrovmg  the  Ford  car."  Equally  funny  is  his  concluding 
comment  :  "  Nothmg  in  the  world  could  dis.semble  its  identity, 
and  only  the  owner,  poor  man,  has  any  desire  to  attemj)!  it  !  " 

*  *         *      "  * 

If  you  are  in  financial  difficulties,  if  your  creditors  flock 
round  you  like  legion,  if  you  are  continually  haunted  with 
visions  of  not  more  than  .5s.  in  the  pound,  take  heart  of  hope, 
for— ^ 

A  judgment  debtor  at  the  City  of  Loiidjii  Court  said  he  was 
about  to  bring  out  a  new  electric  gun  to  bring  down  Zeppelins,  and 
would  so  get  rid  of  all  his  debts. 

I  OUR  HOT  PLATES. 
No.  218  to— 

Prof.  D.  Robertson  for  his  "  Tidal  Electric  Povver  '"  address 
ti)  tlie  Birmmghara  Local  Section  of  the  Institution  of  Electrical 
Engineers. 

No.  219  to— 

Prof.  P.  B.  Cohen  for  the  following  in  his  presidential  address 
to  the  Leeds  LTniversity  Cavendish  Society  :  "  The  secret  (of 
our  national  indifference)  lays  in  the  existence  of  a  vicious 
circle  which  had  grown  up  around  us  and  had  linked  m  a  closed 
chain  the  big  public  schools,  the  older  universities  and  the  Civil 
Service,  in  all  of  which  science  had  been  far  too  long  taboo." 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  Oct.  2.5,  1879.] 
g|TELEGRAPHY  IN  War. — (A  Correction.) — The  accuracy  of  "'The 
Times  "  in  its  reports  is  generally  acknowledged,  but  we  tiiid  '"  The 
Times  "  is  liable  to  error.  In  our  last  issue  we  quoted  a  paragraph 
from  Sir  E.  Wood's  speech,  in  which  a  Mr.  Wright  was  credited  with 
great  activity  in  telegraph  matters  in  South  Africa.  A  number  of 
correspondents  remind  us  that  the  gentleman  wiio  has  .shown  so 
much  energy  is  Mr.  Sievewright. 

The  Electric  Lioht  on  the  Thames  Embankment. — The  lirst 
exi;eriment  with  20  lights  was  commenced  on  December  13,  1878, 
the  second  with  40  on  i\Iay  16th  last,  the  third  with  55  lights  on 
October  10th.  The  length  of  the  circuit  on  the  west  side  of  Waterloo 
Bridge  was  6,000  ft.,  of  that  on  the  ea-~t  side  6,092  ft.  Since  Decem- 
ber i:Uh  last  to  the  i)th  inst.  the  lights  have  been  burning  1,374  hours, 
during  which  time  there  was  consumed  29,997  candle?;.  The  total 
length  of  tonducting  wire  is  17  miles  361  yards,  to  be  increased  when 
I  he  Hoard  of  Works  room  i.s  lighted  to  18.i  miles.  The  10  new  lights 
(111  Waterloo  Bridge  are  worked  by  a  20-light  Gramme  machine  in 
(  U(i  circuits. 


Diagram  'ihowmf^  operation. 


IGMTIIC 


MAGNETIC    SEPARATOR     PULLEYS 


Continuously  oxt 
magnetic,  from  a" 
guard  vnlunblc  c 
largelquontities 
'"■   Remnrkablu.fcffic 


rom  mixed  material  anything 
;oa  monkey  wrench."  They  safe- 
IK  and  grinding  plant;  handlo 
laterial     at     low     running     cost. 

.1    |reliability;|andjil!longJ   life. 


IGRMIC  ELECTRICS?  D-D 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


For    Dr.ct    Current 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Head  Office:  CAXTON  HOUSE,  WESTMINSTER,  S.W. 
Telephone:  Cerrapd  860.  Telegrams:  •' Siembralos,  Vic,  London." 

Supplies  Dept.:    38  A  SB.  UPPER  THAMES  STREET.  E.C. 
Telephone;  City  5350.  Telegrams:  '  Siemotor,  Cent.,  London." 

HOME  BRANCH  ADDRESSES' 


Birmingham— Central  Ho.,  New  St. 
Bristol— 30,  Bridge  Street. 
Cardirr— 89,  St.  Mary  Street. 
G1.A50OW — 66,  Waterloo  Street. 


Manchester — 196,  Deansgate. 
Newcastle — 64-68,  Collin gwood 
Sheffield— 22.  High  St.        (Bldgl 
Southampton — 46,  High  Street. 


Branches  in   Principal  Towns  Abroad. 


ROTARY  CONVERTER  EQUIPMENT  IN  BARCELONA. 

Kleetrioal  enterprise  in  .Spa'n  was  up  to  recently  in  the  hands  of 
the  Germans,  and  to  a  great  extent  of  the  Americans,  therefore  .some 
|artitu!a™  of  an  important  tra-tion Undertaking  installed  liy  tl;i- 
f.'eneraMCIectric  Co.  (Ltd.),  of  VVitton.  Birniinghani.  and  ()7,  Queen 
\'i'  ;<ir';i  .-tr.-r-t,  l^indou.  i^  of  .Minio  interest.      The  installation,  which 


(•'|i..    I         ■r.lKl'ciKI.I.O.Sl.ll'.)   <T|,,-,  nITlll.    I'.\l!.    I  1...   .  1     I   I    VMU   ,■,  ,  I    n   , 

MiowiMi  liiiiKK  ,',(,(1  Kw,  "  WirroN  ••  H,,taiiv  (dNvi;nTi:iis  riuoi  tuj; 
•  iiSTlsii.iK.cfiiiiKsT  Kini:. 

in  dhrmn  ill  thn  n-jeoiiipftnyiiiK  ilhiHlnilions.  lOinprihi-.H  iho  clDetrieal 
n(|iii|ii,ieiil  of  Ih.-  Cocllo  Nul.Mtatioii  of  the  Hancloiia  TrainwavM  Co.. 
«!<Kr..K«tiM.;  I.WKI  kw.  Thre..-p|,a,e  ,,o«er  Ih  re((.:ve<l  al  (l.tMHI  voltH, 
eini;  re.lu..,|  („  ,J.-,<I  voll»  hy  oil  iiiHulalerl  iiir.oolerl  InmHfo'rtncrH 
located  in  thn  Imwinent  anil  niMiated  lolww-i)  the  ina  hines.     'In 


gain  access  to  eacli  transformer  a  removable  checker  phite  is  let  into 
the  floor,  which  can  be  lifted  when  the  transformer  needs  attention 
or  inspection.  The  converthig  equipment  comprises  three  500  kw. 
shunt-wound  Witton  rotary  converters  running.at  a  speed  of  750  revs. 
1  er  min.,  fitted  with  interpoles.  and  generating  continuous  current  at 
0((0  volts.  The  energy  so  produce:!  is  used  entirely  for  tra?tion 
pu'TO'e-^- 


l''rt;.  2. — Low-tension  Switchboakd  foe  Controlling  Alternatin 

AND  CONTINUOW-fUBRENT  OP  THE   RoTARY  CONVERTERS. 

Kach  rotary  converter  is  jirovided  with  a  slip-ring  .starting  motor 
for  running  uj)  to  speed,  synchronis.'ng  being  effected  by  operating 
the  rotor  rheostat  of  the  slip-ring  motor.  The  motor  is  carried  on 
an  extension  of  the  converter  shaft.  Suitable  pillars  for  controlling 
t  lie  regulators  are  mounted  near  the  switchboard,  as  shown  in  Fig.  2. 
In  addition,  each  rotary  may  l;e  run  up  from  the  continuous-current 
s  de  l>^  means  of  a  ebauiie-over  swit(hiand;starting  resistance,  which 


Kii;.    li.      ;\LTi':i(N,\TiSK-ri  iiUKN  r    Sinr;    oi-    Kotm:\     i '■  ,\  \  i  i:  i  i.i;s 
coNT.viNiNd  TMK  Feumkh  Swin  II  Ho  Min. 

is  similarly  <>|  eialed  from  a  hand-wheel  pillar.  For  the  front  of  the 
board  a  doiililepole  change-over  switch  is  also  provided  to  rever.se 
the  shiiiil  coil  of  the  rever.se-current  trip  when  starling  in  this  way. 
Ill  the  illuHtriitions.  I'"ig.  I  shows  tlu^  conlinuoiis-ciirrent  side  of 
llic  rotaries.  That  portion  of  the  man  switehboar<l  coiitiolling  tic- 
low  tension  Mi<|(^  of  the  station  is  seen  in  l'"ig.  2.  where  all  the  regii 
laling  pillars  can  al.so  be  ilisciM-iied.      In   h'ig.  ;t  a,  view  of  tlic  alter- 


LEAD  MELTING  FURNACES 

WITHOUT  OXIDATION.      'AUTOMiTICHEATCoiitROL 

i-:noi<mc)1)s  sa\'in(.  in  iii-;.sii)iii;. 
M0N0MET^:R   Mfg.   Co.,  Ltd..   Aston.   BIRMINGHAM. 
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BELL 


We  can  quote  you  for  and  are  regularly  supplying  :— 

Electric  Heaters  for  Shell  Drying  Ovens. 

Gas  and  Fire-proof  Heaters  for  Loading  Rooms. 

Immersion  Heaters  for  Wax  Melting. 

Air  Warmers  for  Fabric  Drying  Rooms. 

Low  Temperature  Radiators  for  Work  Rooms. 

Electric  Fires  (Radiant  type!  for  Offices.  &c. 

Electrically-heated  Water  Tanks  to  deal  with  any  quantities. 

Thermostatically  controlled  apparatus  to  keep  either  water  or 

air  at  any  desired  temperature. 
Electric  Toasters,  Water  Boilers  and  GriUers  for  Mess  Rooms. 

We  have  had  large  experience  in  adapting  electricity  to 
many  novel  manufacturing  processes,  and  are  prepared  to 
submit  quotations  and  drawings  to  meet  any  given  conditions. 

BELLING  &  CO..  Electric  Heatioe  Soecialists.  Derby  Road.  EDMONTON.  LONDON.  N. 


E.  SHOWELL  &  SONS.  LTD. 

MiHci  1  EV.  E;R^i^c^■/^'. 

Cast 
Cable  Sockets. 

Suite  E74.     Made  in  all  Sizcu. 

Typo  A.— Straieht. 
„     B.— Offset. 
„      C  — Right  ariRle. 

Illustrated  Dimensioned  Showcard  for  Drawing 
Office  use  supplied  free  on  application. 


Sole  Aseiil  tor  Ihe  Electrical  Trade 


'London.  W.C. 

.,n  6323. 


Quick  Break. 

Blades  dead  when 
Switch  is  open. 

Maximum  Contact  Sur- 
faces. 

Liberal  Current  Carry- 
ing Parts. 

Sizes  : 
15,  30,  60  and  100  amperes. 

SIMPLEX  CONDUITS,  LTD., 

Garrison  Lane,  Birmingham. 


London—  ,     ^        r^j «» /^ 

113-117.  CharInK Cross  Rd, W.C. 

MANCHRSTHrt—       „^        . 

16.  Corporation  Streoi. 

72a.  Watorloo  Streot, 
Bfi^tol — 

10  &  11 .  Denmark  Street. 

NHWCASTI  R — 

6l-65.iHl»h  Brldee. 


Leeds— 
6.  White  Horse  Stree'i 

LiVRRPOOL— 

96.  Whitechapel. 
Swansea — 

M.Heathfleld  Street 
Cardiff— 

4.  Wrstgate  Street. 

AHERnBBN- 

l.  Crlmon  Place. 
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AN  OPPORTUNITY. 

We    have   a   quantity   of   new 

ELECTRICAL  HEATING  UTENSILS 

of  the  "  Elektra "  make,  which  we  desire  to  clear,  and  should  be  glad  to 
hear  from  firms  willing  to  entertain  the  purchase  of  these,  either  in  bulk  or 
part,  at  particularly   low   prices  (much    under  actual  cost).     Enquiries  invited. 

ISENTHAL  &  CO  ,  ^T^Denzil  Works,  Willesden,  London,  N.W. 


n£.ting-current  side  of  the  rotaries  and  feeder  switchboard  is  shown. 
On  tie  controlling  switchboard  shown  in  Fig.  2  eaoh  rotary  con- 
verter alternating-current  panel  is  fitted  with  ammetar,  power-factor 
meter  and  switch  and  iuaes  for  the  starting  motor.  Adjacent  to  each 
altema'-ing-currcnt  panel  is  the  corresponding  continuous-current 
1  and,  on  which  is  mounted  a  circuit-breaker  having  overload  trips 
as  well  as  a  tripping  coil  operating  in  conjunction  w  ith  an  over-speed 
device  for  each  converter,  in  addition  to  the  change-over  switch 
and  the  single-pole  main  switch  for  starting  from  the  continuous- 
current  side. 

A  sync'iroscope  with  mach'nc  and  'bus-bar  voltmeters  is  carried 
on  a  swinging  bra-jket  at  the  end  of  the  board.  The  feeder  panels 
are  ca?h  fitted  with  a  single-pole  circuit-breaker  main  switch  and 
ammeter.  The  complete  installation,  as  described,  was  suj)plied 
by  the  Oencri',1  Electric  Co.  (Ltd.). 


"Z"  LAMP  LITERATURE. 


The  winter  campaign  for  lamps  and  lighting  has  now  commenced, 
and  we  are  receiving  specimens  from  various  lamp  manufacturers  of 
their  catalogues  and  other  advertising  matter  which  is  available  for 
diHtributlon  and  circulation  Vjy  the  trade.  One  of  the  first  lamp  lists 
to  reach  us  is  that  of  the  "  Z  "  Electric  Lamp  Mfg.  Co.,  .Southfields. 
'I'his  has  been  drawn  up  on  an  elaborately  artistic  scale  and  is  printed 
on  rough  paper,  with  the  text  matter  and  illustrations  in  black  and 
omunu-ntul  head  and  footlines  with  sketches  in  a  light  green  tint. 
The  effect  in  distinctly  novel  and  .striking.  The  li.st  deals  with  the 
Company's  products  in  the  way  of  ordinary  incandescent  lamps, 
plain  and  twisted  candle  lamps,  "  Zedlite  "  candle  lamps,  tramway, 
traction  and  train  lighting  lamps,  half-watt  lamps,  motor-car  lamps, 
and  miniature  lamijs.  Prices  are  set  out  in  table  form,  with  a  clear 
illuHtratioii  of  each  type  of  lam[)  adjoining.  The  thumb  nail 
skiili'heM  show  the  spheres  of  illumination  in  which  clccfric  lamps 
Kcnerally  are  cmjiloNcd.  "Z"  lam|)S  are  made  with  drawn  wire 
filunientH  and  are  jirodurcd  entirely  at  the  Southlicids  factory. 
p|<'onHiderable  interest  attaches  to  the  sign  and  illumination  lamj), 
which  i(4  tilted  with  I'owne's  automatic  scries  device,  which  is  con- 
tained within  the  lam[i  cap.  At  the  time  of  its  introduction  some 
few  years  ago  we  coniinentcrl  upon  this  extremely  siniph^  form  of 
"  cut  in."  The  incoming  leads  in  this  form  of  lamp  are  brought  into 
•  oiitiut.  but  at  the  jHiint  of  contact  thi-y  are  covered  with  an  oxide 
whirh  ii.fi.  iiH  III,  innulaliir  up  to  the  voltagi^  of  the  lamp  itself. 
.Should  the  lilamciit  of  the  lamp  break,  the  ()xid(^  insulatitin  is  broken 
down  and  the  leads  auloniiitiially  weld  up  with  the  lu^at  of  the  small 
«ri'  produced.  The  dillcicnre  in  line  voltagi^  is  diMtribuleil  Ihrougli- 
otil  the  renuuning  wrii-s  of  jjinipH  mi  the  circuit,  'i'liis  neat  con- 
Irivance  is  a  practical  Nilut  ion  of  the  problem  of  series  liiinilng  lamps, 
and  wc  understand  the  Imnp  Iiiih  been  used  with  complete  success  for 
outline  ligliliiig.  feMtooiiH,  ninl  HJmilar  claM)M!s  of  outdoor  decoralive 
dhiniinulion. 

In  the  lust  |mgc  o(  the  list  is  an  illustration  and  ileHcription  of  tin- 
I'enlile '■  i^ieket  lor.  Ii,  which  in  tilted  wllli  a  "  Z  "  drawn  wire 
hulf  >i|wd  lamp.  This  is  jirovided  with  a  small  dry  ballery.and  llic^ 
mak.TK  clitjm  I  hat  il  is  Die  smulleHt  edicienl  lorili  on  the  market.  1 1 
rrwiinbleH  iiM  ordinar>-  fo<itii,.in  pen,  and  has  a  safety  poekel  rli|,. 
It     Ih     very    Mill,    larger    tluui    a   large    hi^'d    fountain    jien.       In 


addition  to  the  foregoing,  the  Company  is  sending  out  desk 
blotters  bearing  an  illustration  of  the  "  Z  "  lampi  and  suitable  letter- 
press emphasising  its  merits.  These  blotters  can  be  supplied  to 
contractors  overprinted  with  their  name  and  address.  Tho.se  of 
our  readers  who  have  not  received  copies  should  make  early  ajiplica- 
tion. 


CANADIAN  ELECTRIC  FARMS. 


Writing  of  the  prosperity  consequent  upon  profitable  crops  and 
of  the  manner  in  \vhich  cheap  machinery  and  cheap  power  are 
enabling  farmers  to  equip  their  homes  and  their  farms  with  most 
of  (he  conveniences  which  are  generally  thought  to  be  special  ad- 
van'.ages  of  urban  life,  the  Calgary  "  Albertan  "  says  that  many 
Alberta  farmers,  with  their  electric  light,  motor-driven  farm  and 
household  machinery,  furnaces,  wa'.er  plants  and  motor  cars,  will 
live  in  greater  comfort  this  winter  than  their  fellow  business  men  in 
cities.  Within  the  past  three  months  over  50  farmers  in  the  Calgai\- 
district  have  purchased  and  installed  electric  light  plants  and  motors 
to  o]  era'e  churns,  sewing  machines  and  feed  cutters.  In  the  Lelh- 
bridge  district  over  100  farmers,  within  a  radius  of  50  miles  of  town, 
have  installed  these  small  plants.  The  automobile  and  the  furnace 
have  for  years  been  fairly  common  in  the  average  farmer's  e(iuip- 
ment,  but  the  general  application  of  electricity  to  farm  domestic 
use  is  a  comparatively  recent  development.  These  small  electric 
plants  cost  from  .$200  to  S'700  to  install,  and  are  almost  as  cheap  to 
opera'.o  as  the  inferior  lighting  systems  of  the  jiast.  Many  farmers 
who  have  enjoyed  two  good  crops  recently  are  building  splendid 
residences  of  stone  and  brick,  and  are  installng  lighting  fixtures 
which  are  the  last  word  in  luxury.  As  an  instance  of  what  elevtricit y 
means  to  the  farmer,  and  how  attractive  farm  life  can  le  mai'e  In 
these  modern  devices,  it  is  mentioned  that  theie  w'ill  be  at  leaU  1 00 
more  farmers'  wives  in  the  Calgary  district  who  will  be  ironing  and 
churning  with  electricity  next  year.  Within  the  last  two  months  one 
agency  has  installed  in  farmhouses  25  of  these  small  lighting  iJ.'aiits 
with  motor  attachments  for  ojicniliiig  washing  machines,  va'uuin 
cleaners,  iron.s,  toastor.s,  hot  plates,  sleeping  lilankets,  fire'ess 
cookers  and  sewing  machines.  Every  electrical  device  used  l>v  the 
town  housekeeper  can  now  be  used  with  equal  ease  by  the  farmer's 
wife,  and  the  cost  is  so  reasonable  as  to  hv  within  the  reach  of  the 
average  farmer.  An  outlay  of  S500  to  .SOOO  is  sidficient  to  cover  Ihi' 
entire  exi:ense  of  the  lighting  plant,  fixtures,  installation  and  sup 
plemeriliiiy  machinery.  I'^or  .S200  a  six  or  seveiiroomed  house  can 
1  !•  riiodeslly  er(iiip|  ed,  and  this  cost  is  reduced  by  alioiil  .S()5  if 
the  fiiriiier  already  has  a  ])eti'ol  engine  for  his  farm  ci|iiipMiciil . 
Theses  things  are  signs  that  .Mlierlii.  is  becoming  a  coiiiili'\  of  ^.'ond, 
solid,  comfortalili^  homes,  and  of  the  home  spirit  which  is  .so  iin|iorl;iiil 


rl   ill  IIh'  h: 


-nf:,    I |.|. 


Why  not  a  space  like  this 
under  reading  matter?  The 
cost  is  purely  nominal.  Let  us 
quote  you. 
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Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


HELSBY  CONDENSERS. 


Helsby  Power  Condensers  for 
the  Improvement  of  Power 
Factor  are  made  up  in 
units  of  about  One  Micro- 
farad, and  our  illustration 
shows  just  how  this  is  done. 

See  Pamphlet   H  75. 


BRITISH  INSULATED  i  HELSBY  CABLES. 

LTD., 

Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works  :     PRESCOT    and     HELSBY. 

Branch    Offices   in:     LONDON,    MANCHESTER.    GLASGO\A/,    BIRMINGHAM. 
NE\A/CASTLE.   CARDIFF.   DUBLIN,  LEEDS  &  BELFAST. 

OVERSEAS    BRANCHES: 

AUSTRALASIA:   The  Wool  Exchange,  King  Street,  Melbourne. 
EASTERN  INDIA:    11,  Clive  Street,  Calcutta. 
SOUTH  AFRICA:   Telegraph   Manufacturing  Co.  (Colonial),  Ltd. 
P.O.  Box  2827  Johannesburg. 
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"THOR"  High  Grade  Specialities 

CASING    and    CAPPING        CABLE    CONNECTORS 
CONDUIT  COMMUTATOR    COMPOUND 

CABLES  WATERTIGHT    FITTINGS 

AND    ALL   ELECTRICAL    ACCESSORIES. 


WRITE  FOR   PRICES   &  DISCOUNTS. 


idee.  BRISTOL. 


One,  Two  &  Three  Phase 
MOTORS. 

LANGDON-DAVIES    MOTOR    GO. 

Bead   Office:    110.     CANNON     STREET,     LONDON.     E.G. 
^orka :  Dermody  Rotd,  I.ewlahira,  London,  S.E. 


NEW  BELLING  LISTS, 


We  have  just  received  advance  copies  from  Belling  &  Co.  of  several 
new  lists,  which  desi-ribe,  illustrate  and  price  this  season's  designs  of 
boiler,  two  fresh  patterns  of  air  warmers,  and  a  single  bar  Kre.  The 
rapid  boiling  ring,  illustrated  herewith,  is  7  in.  diameter,  4i  in.  high, 
and  weighs  4J  lb.  It  is  fitted  with  a  circular  fireclay  block  suitably 
recessed  to  receive  the  spiralled  nichrome  element,  the  construction 
making  the  de\"ice  "  slop-proof."  The  element  glows  a  bright  red, 
so  that  indicating  lamps  are  not  needed,  as  is  the  case  with  "  black  " 
plates.  The  rug  is  made  for  single  heat,  the  standard  loading  being 
1.200  wa't::  :    lower  loadins--^  will  1  c  supplied  on  request.     Existing 

utensils  can,  of  course,  be 
used  on  the 'ring.  It  '  is 
being  put  on  the  market 
at  15s.  (plus  10  per  cent, 
advance),  with  4  ft.  of 
flexible  cable. 

The  Belling  single  bar 
Hre  is  intended  to  super- 
sede the  l:ar  pattern  fires 
previously  made.  It  is 
made  in  "  single  bar  '"  size 
only,  but  two  or  more 
can  be  grouped  together 
by  the  purchaser  if 
required.  The  frame  is 
made  up  of  two  I'ght,  Lut  strong  iron  castings,  giving  ample  ven- 
tilation. Two  porcelain  inlet  Lushes  are  fitted,  through  which 
the  connecting  leads  r.re  taken  to  the  terminal  screws.  Sockets  are 
provided  for  these  Lushes  on  fcoth  sides,  so  that  one  or  both  can  be 
placed  at  (he  lop,  instead  of  a'  the  bottom,  as  shown  in  the  illustra- 
tion, and  after  the  b:i»:c  is  fixed,  if  found  more  convenient  when  con- 
necting up.  Xo  flex  i.s  provided  with  these  fires,  as  they  will  usually 
be  permanently  iixcd  in  position  and  comiccted  by  permanent  wiring. 
The  design  allows  of  free  ventilation  1  chind  the  base,  but  when  the 
lircs  arc  fixed  to  wood  partitions  a  sheet  of  uralite  can,  with  a  view  to 
absolute  sjifety,  1  e  plaaxl  behind  them ;  the  uralite  being  spaced  from 
the  woodwork  by  distance  pieces,  so  as  to  allow  air  movement  behind 
it.  Provision  is  made  for  mounting  the  fires  on  insulators  if  required. 
These  Hing'c  bar  fires  have  a  wide  applic  atinii  fur  the  heating  of 


||5|vided,  but  the  barrel  containing  the  connecting  wires  can,  if  desired, 
Wfl  e  terminated  in  the  socket  which  holds  the  bush.  This  air  warmer 
hould  have  a  wide  field  of  usefulness,  in  train  and  tram  car  heating, 
Ijllin  all  po.sitions  where  a  ""  black  heat  "  is  preferable,  and  as  a  foot 
J  I  warmer  that  cannot  be  damaged. 

;    i     The  loading  is  500  watts  and  the  warmer  measures  overall  length 

.  of  base,  loi  in.  ;  width  of  base,  6i  in.  ;  depth,  4i  in.     The  weight  is 

12  lb.  '  ■  "  -,j 

Wlierover  a  source  of  heat  at  low  temjerature  is  required  the 

vertical  type  of  ?.ir  warmer  is  applicable.     It  is  a  sub.stantial  and 


L,vTEST  Pattek.n  Bellisu  Boiu.no  Ki.n 


Sl.MiLK   HaK  OOO-WAIT  l''n<E. 

workMhopH.  Kiinige.i,  buscmcntH  and  the  like,  and  are  also  exteii 
NJvcly  UHc<l  for  "  converting  "  largo  ovens,  hot  cupboards  and  similar 
iippiiratUH. 

The  rnaxiinuiu  loading  Ih  fi(M)  wattK  for  voltages  fronv  .'50  lo  .lOO. 

The  overall  leiiglh  is  l.'t  In.,  the  ceiitreH  of  fixing  holes  12  in.,  the 
width  of  l)ii«-  1|  in.,  the  depth  :(  in.,  and  the  cenlreH  of  bushes  7J  in. 

The  weight  e(tiii|i||,te  Is  (1  lii. 

The  U«'lling  iijr  Hiirincr  Ik  ii  reliable  low  temierature  healing 
ii|<|>li»ti<e,  whir'h  ciin  le  iiwd  in  any  poMilJon  without  risk  of  lire. 
Il  ix  »  ilglil  cHHtiroii  dcMigii  lilted  with  mieu-fonner  lype  (^'<iMenlH, 
and  It  ran,  lliurefore.  I.-  connidered  alinoHt  overlaHlliig.  'I'hc  illus. 
IraliniiH  nli.iw  tin-  arriint'iini'Ml  for  iiiiiniMling  up,  wliiih  iiui  I  c  done 
iitter  iIh-  apparaliiH  |..  ii\,.,|   j,,   y„H,\i„„.      ,\   |cir(rlain   bush   is  pro- 


QUARANTEED 


SECOND    HAND 


IHE    VICTORIA    ELECTRIC    PLANT    CO.. 
SPENSFR    STREET,    WESTMINSTER,    S,W. 

ry^.;  Vkv.rU402fc,  G,..m, ,  vl-.mln.UB,  IV.we,!.  Lonclor 


New  Hokizontal'Aih  \\\ 


Nektr'al  Pattern  Am 
Warmer.,    |  \_ 


neat  cast-iion  design,  so  proportioned  as  to  limit  the  surface  tem- 
perature to  about  100  deg.  above  the  surrounding  air,  wlicu  loaded 
to  its  normal  maximum  of  li  kw.  It  can  be  .screwed  to  the  floor  at 
either  the  centre  or  sides  of  a  room,  provision  being  made  for  the  con- 
necting leads  at  the  bottom.  This  air  warmer  is  fitted  with  two 
switches,  each  controll'ng  half  of  the  loading.  Its  application  is 
recommended  for  churches  banks,  theatres,  stores,  all  places  con- 
taining inflammable  goods,  and  restaurants,  public  halls  and  din-ng 
roojus.  The  finish  is  matt  black,  and  the  overall  width  is  12]  in., 
(Ici)tli  7  in.,  height  :iO  in.,  and  weight  (50  lb. 

Two  nickel-plated  rods  suppor.'cd  on  side  brackets  ran  lie  fitted  if 
required  for  supporting  towels,  &c.,  for  drying  or  "  airing." 

Copies  of  the  Leaflets  can  be  obtained  of  Helling  &  ( 'o.,  Derby-road, 
Kdmonfoii. 


DEVELOPMENTS    IN    INCANDESCENT    LAMP    MANU- 
FACTURE.' 

IJiuing  the  I  criod  when  the  squirted  tungsten  filament  was  used  in 
lamps  there  were  con.stant  endeavours  to  ])roduce  a  filament  by  a 
process  of  nujchanically  working  the  nu'tal.  Many  dillii'ulties  pre- 
.'cn'ed  them«elve-i  and  had  lo  be  oxcrcome.  Tinigslcii  had  long  been 
regarded  as  a  non-ductile  metal.  .Ml  elTorls  to  roll  or  draw  it  had 
proved  futile,  and  it  wa-^  only  .ifler  woiulcrfiii  |i'r.M'\ci-,nirc  that  tlir 
problem  was  soUcd. 

^'ellow  oxide  of  tiing;ilen,  which  is  an  aitiric  of  commerce,  is  (lie 

•  A.  K.  l)cniiiiif;tiin,  in  (  lunnliaii    '  Kleetrlual  News." 

Ferranti  Ltd 

HOLLINWOOD,  Lancashire. 

SWITCHGEAR.   TRANSFORMERS,  METERS, 
ELECTRIC    HEATING    &    COOKING  APPARATUS. 
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"Manufa  tured  by  the  Vanderveli  Com- 
pany, one  need  scarcely  add  that  these 
batteries  are  built  for  service,  yet  their  prices 
will  be  found  to  compare  favourably  with 
any  others,  made  either  here  or  abroad." 
—Extract  from  "  Sporting  Life,"  14/6/1916. 


Ltnjht  just   puMishfd. 
nviUd  towritf/ora  copy. 


BRITISH    BATTERIES 
for  AMERICAN  CARS 


THE  unit  most  likely  to 
require  renewal  in  an 
American  automobile  is 
the  Battery.  We  therefore 
designed  and  nowr  offer  British 
Batteries  of  correct  shape,  di- 
mensions, voltage  and  capacity 
for  every  make  and  model  of 
American  automobile  which  is 
or  ever  has  been  in  general  use. 


Electrical  Engineers.  ACTON,  LONDON.w 


!0|  Ltd. 


m\ 


VICKERS  Limited. 

Motors  a.ii(l  Geiiera.tors  of  a.11   types. 
Rota.ry  Converters. 


Complete 

equipment 

for  the 

electrical 

lighting' 

a.nd 

driving-  of 

I*Ia.ctiine 

Shops, 

Fa,ctories, 

mils,    etc 


Patent 
Automatic 
Rever  sin  s 
Drive  for 
Plactiine 
Tools. 


250  K.V.A.  Rotary  Converter.     6  phase,  50  periods,  480560  Volts. 
1,000  r.p.m.     Inverted  type. 


River  Don  Works,  SHEFFIEI^D. 
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D.&S. 

HANOLE"  FUSES. 

50  amps,  and  upwards.   600  volts. 


Asbestos  sheathed  fuse 
wire.  Substantial  porcelain 
carrier,  effectually  shield- 
ing hand  from  "live"  metal. 

THE    IDEAL    FUSE    FOR 
POWER  CIRCUITS. 


DORMAN 
& 

SMITH  Ltd , 

Ordsal   Electrical   Works 
SALFORD, 

"    MANCHESTER. 


raw  material  from  which  ducti'.e  tungsten  i.s  made.  The  oxide  iy 
purified,  then  given  a  heat  treatment,  and  Knally  i.s  reihiced  to  pure 
metallie  tungsten  in  a  furnace  Hlled  with  hydrogen.  A  weighed 
quantity  of  the  powdered  metal  is  spread  evenly  in  a  mould  in  a 
hydraulic  jjress  and  is  compressed  into  a  stick  or  slug.  This  slug  is 
very  fragile,  as  no  binding  material  is  used,  and  it  must  be  supported 
along  its  entire  length  until  after  it  is  heated  in  a  furnace.  The 
heating  sinters  the  particles  of  tungsten  slightly,  and  the  slug  is 
strengthened  sufficiently  to  be  handled  easily.  The  next  step  in  the 
preparation  of  the  material  is  heating  the  slug  to  a  very  high  tem- 
perature by  passing  electric  current  through  it  in  a  closed  chamber 
filled  with  hydrogen.  After  this  treatment  the  slug  is  converted  into 
a  coherent  bar  and  is  ready  for  the  mechanical  working  which  is 
nece.s.sarj'  in  order  to  develop  the  property  of  ductility. 

The  square  slug  is  converted  to  a  round  section  and  is  reduced  in 
diameter  by  a  swaging  process.  A  swaging  machine  cons-.sts  of  a 
east  iron  case,  within  which  is  a  rotating  head  having  cams  which 
t  hrow  a  .series  of  hammers  towards  the  centre  opening.  The  hammers 
are  arranged  to  act  upon  split  dies,  which  are  selected  to  give  the  size 
of  bar  desired.  The  slug  is  heated  to  a  high  temperature,  and  is 
inserted  quickly  into  the  swaging  machine  and  quickly  withdrawn. 
.Si:ccial  care  is  necessary  in  the  swaging  operation  to  prcxent  breaking 
the  slug.  Reductions  in  size  are  made  very  gradually  and  the  tem- 
peratures af  which  t!;e  metal  is  worked  are  carefully  controlled. 
With  continued  working  the  metal  becomes  more  ductile,  and  at  the 
stage  where  the  savaging  process  is  abandoned  and  the  drawing  pro- 
cess begins  the  wire  can  bo  tent  at  ordinary  room  temperature. 

In  the  drawing  of  tungsten  wire  the  methods  which  had  been  used 
previously  for  wire  manufacture  were  found  inadequate.  The  pro- 
duction of  wire  of  I  '>  mils  diameter  was  <  onsidcrcd  as  proof  of  ex- 
cellent workmanship  and  methods,  and  such  wire  was  exhibited  as  a 
euriosity.  When  it  is  con.sidered  that  filament  for  a  25  watt  lamp  is 
only  about  1  mil  in  diameter  and  that  for  a  10  watt  lamp  is  only 
slightly  more  than  onchalf  mil,  the  problem  encountered  in  the  com- 
mercial production  of  tmigsten  filament  may  be  appreciated. 

'Ilie  wire  is  drawn  through  dies  made  of  pierced  diamond.s.  liotb 
the  die  and  the  wire  are  heated,  and  the  reduction  in  size  or  draft  at  each 
d'c  Ih  very  sinidl,  being  01  mil, or  even  only  00.5  mil  forllie  smaller 
«ize  of  wire.  With  re|eatc<l  working  the  strength  of  the  tungsten 
wire  incrcaw'M  no  that  in  sizes  used  in  lamps  the  tensile  st  rciigth  of  the 
filament  iH  equal  to  that  of  the  finest  steel.  After  u  lamp  has  been 
burned  for  soiiie  linii'  the  filament  tends  to  become  more  brittle,  but 
it  rarely,  even  uniler  the  most  severe  conditions,  becomes  as  lull  lie 
an  the  prr'HW^d  lilaiiiciit  of  the  tungsten  lamps  lirst  made. 

The  wires  for  Hupporting  the  lamp  filament  are  now  made  of 
Mi'ilybderieiii,  or  tuiigMlen,  in  place  of  copper,  nickcH,  or  special  alloys, 
wliicli  were  tonuerly  nyeib  The  change  in  the  mat(!rial  makes  pos- 
nibl«  the  UHC  of  Mmall  llexible  supports,  as  they  will  not  cause  dis- 


colouration or  give  other  troubles  because  of  contact  with  the  heated 
filament.  Also  the  filament  is  cooled  less  by  the  small  supports  than 
it  would  be  by  the  larger  ones,  thus  making  the  lamp  more  efficient. 
The  fact  that  the  supports  are  flexible  is  also  an  advantage,  as  the 
filament  is  protected  somewhat  from  shocks  and  is  permitted  to 
expand  and  contract  freely. 

By  far  the  greatest  change  which  has  been  made  in  incandescent 
lamps  recently  is  the  use  of  an  inert  gas  in  the  bulb.  This  has  made 
possible  the  construction  of  lan\ps  of  high  candle  jjower  and  low 
specific  consumption,  and  has  very  ma'.erially  broadened  the  field 
of  usefulness  of  incandescent  lamps. 

There  are  two  main  effects  produced  by  an  inert  gas  in  the  bidb 
of  a  lamp.  The  first  of  these  effects  is  the  reduction  of  filament 
evaporation  at  extremely  high  temperatures,  thus  very  largely  elimi- 
tiating  the  blackening  of  the  bulb  and  the  disintegrating  of  the  fila- 
ment. The  effect  of  the  gas  pressure  on  the  evaporation  of  the 
tungsten  filament  is  analogous  to  the  effect  of  atmospheric  pressure 
on  the  boiling  point  of  water — the  greater  the  pressure  the  higher  the 
temperature  required  to  produce  boiling. 

The  second  effect  of  the  gas  is  the  carrying  away  of  the  heat  of  the 
filament  by  the  convection  curiciits  set  up  in  the  gas.  This  effect  is 
undesirable,  and  should  be  miirimiscil  :i^  much  as  possible.  If  steps 
were  not  taken  to  reduce  the  cooling  clTcsts  of  the  gas  the  tem.  era- 
ture  of  the  filament  could  not  bo  increased  enough  to  offset  the  con- 
vc:;tion  loss,  and  the  gas-filled  lamp  would  be  legs  efficient  than  the 
\'acuum  lamp.  By  coiling  the  filament  into  close  spirals  the  area 
exposed  to  the  ell'e;-tive  cooling  action  of  the  gas  is  greatly  reduced 
and  the  efficiency  of  the  lamp  is  increa.scd. 

-  The  coilingof  the  filament  is  done  ln\means  of  a  special  machine. 
The  s])()ol  of  filament  is  carried  on  a  rotating  bead,  through  the 
centre  of  which  passes  the  mandrel  wire  from  the  spool  and  pulley. 
The  mandrel  is  pulled  continuously  through  by  a  drum,  the  speed  of 
this  drum  relative  to  the  speed  of  the  head  determining  the  number 
of  tm-ns  per  inch  of  the  spiral.  A  heater  is  provided  for  annealing 
ibc  coil  as  it  passes  to  the  drum,  which  is  drivenjby  a  friction  spring. 
The  winding  machine  is  arranged  to  give  a  space  between  coils  or 
sections  of  coils,  and  in  this  way  the  length  of  the  coil  can  be  accur- 
ately determined,  as  the  space  is  made  after  a  definite  number  of 
turns. 

Where  the  length  of  llic  coil  is  not  too  great  the  simplest  form  for 
mounting  it  in  a  lam])  is  tlic  an'  of  a  circle,  with  the  coil  supported  it  a 
number  of  points  by  radial  anchors  insorte;l  inacentral  glass  button. 
Long  coils,  such  as  are  used  in  lamps  of  high  wattage,  cannot  be  con- 
venient Iy  mounted  in  this  form,  as  the  diauicter  of  the  circle  that  the 
coil  would  form  would  be  so  great  that  it  could  not  be  I'assed  through 
the  neck  of  the  bulb,  barge  coils  are  therefore  shaped  into  a  series 
of  loops  arranged  in  a  vertical  posit i(ni  and  mounted  on  an  arc  of 
suitable  dianu'tcr 
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G.V.  ELECTRICS  FOR  TRANSPORT  WORK.' 


During  the  past  two  years  there  has  undoubtedly  been  a  con- 
siderable increase  in  the  popularity  of  the  electric  vehicle  for  general 
purposes.  This  has  principally  been  in  the  direction  of  its  use  by 
municipalities  and  electricity  undertakings  where  it  is  obviously  to 
the  interests  of  the  purchaser  of  a  motor  vehicle  to  make  use  of  the 
electric  power  which  can  be  so  readily  and  cheaply  obtained.  For 
the  same  rea.son  these  bodies  have  been  advocating  the  use  of  electric 
vehicles,  and  dwelling  upon  the  advantages  of  this  method  of  trac- 
tion at  their  meetings,  and  at  special  conferences. 

Apart  from  this,  however,  the  use  of  electric  vehicles  by  private 
traders  has  considerably  increased,  and  we  now  see  well-known  firms 
employing  such  vehicles  in  steadily  increasing  numbers.  Some 
eighteen  months  ago  we  gave  a  descriptive  article  on  the  use  of  these 
vehicles   by    Messrs.    Hay's   Wharf   Cartage    Co.,  Ltd.,  who  were 


that  there  is  practically  nothing  to  go  wrong,  and  no  repair  works 
are  required,  with  the  necessary  staff  of  engineers  and  mechanics,  as 
is  sometimes  the  case  with  other  vehicles.  A  carrier  who  has  been 
used  to  horse  transport  is  apt  to  fight  shy  of  any  new  development 
which  he  does  not  thoroughly  understand,  and  therefore  electric 
vehicles  have  an  advantage  in  this  respect. 

This  is  another  strong  point  in  favour  of  electric  vehicles,  and  i 
one  which  is  closely  associated  with  the  question  of  simplicity  already 
referred  to.  It  it  quite  possible  to  use  these  vehicles  six  days  a  week, 
as  they  do  not  require  the  amount  of  overhauling  and  repairs  which 
are  necessary  with  other  types.  For  instance,  the  G.V.  Electrics  run 
by  Messrs.  Hay's  Wharf  Cartage  Co.,  Ltd.,  have  not  been  laid  up, 
except  for  accidents,  since  they  commenced  rimning. 

Adaptability  is  the  third  quality  which  can  be  placed  to  the  credit 
of  G.V.  Electrics.  They  are  not  dependent  upon  the  weather  con- 
ditions, but  are  just  as  serviceable  in  the  winter  time  with  snow  on 
the  ground  as  at  any  other  period  of  the  year.     A  fourth  quality  of 


[From  "The  World's  Carriers." 
The   Fine   Fleet  of  G.V.   Electrics  recently  lxcreased   from   Four   to  Seven   Vans,   and   operated   ls   London 
BY   THE   Hay's   Wh.\rp  Cartage  Co.,  Ltd. 


using  them  in  connection  with  the  meat-carrying  branch  of  their  ex- 
tensive business.  Eighteen  months  have  elapsed  since  that  article 
was  written,  and  we  were  interested  to  know  whether  the  G.V. 
electrics  had  stood  the  further  test  of  constant  service  during  this 
period.  In  order  to  find  out  we  took  the  opportunity  of  interviewing 
Mr.  Wentworth.  the  manager  and  director  of  Hay's  Wharf  Cartage 
Co.,  Ltd.,  and  we  were  glad  to  learn  that  he  is  well  pleased  with 
the  work  which  his  fleet  of  G.V.  Electrics  has  done  since  he  com- 
menced using  them.  Seven  vehicles  are  employed  instead  of  the 
four  with  which  the  firm  commenced  operations,  and  this  fact  by 
itself  shows  appri-iiation  of  their  good  qualities. 

An  advant:inc  uliicli  was  .strongly  emphasised  was  the  simplicity 
of  the  electric  vehicle  in  general,  and  the  G:V.  Electrics  in  particular. 
An  imi)ortant  point,  and  one  whieli  should  have  due  weight  with  all 
c  n^'aged  in  the  carrying  trades,  as  Mr.  Wentworth  pointed  out,  is 

*  Ab.strncted  liV  iienuissicm  from  "  The  World's  Carriers,"  I  October, 
ItlKi. 


special  importance  to  carriers  and  all  concerned  with  the  transport  of 
goods  is  that  of  cleanliness,  and  electricity  imdoubtedly  scores  one  in 
this  respect  over  rival  methods  of  traction.  In  fact,  nuvny  testi- 
monials have  been  received  speaking  in  appreciation  of  the  a|)pear- 
ance  and  general  condition  of  the  vehicles  when  engaged  in  delivering 
meat  from  Smithfield  Market. 

Everj'thing  else  being  equal,  the  question  of  running  costs  is  a  very 
important  feature,  and  one  which  has  the  first  consideration  of'all 
carriers.  It  is  not  practicable  to  give  detailed  figures  in  this  con- 
nection because  each  firm  has  its  method  of  calculating  costs^  and 
includes  in  its  figures  certain  items  which  may  not  be  allowed  for  by 
other  firms,  but  Mr.  Wentworth  was  able  to  inform  us  that  the  total 
running  costs  of  his  G.V.  Electrics  compared  favourably  with  iietrol- 
drivcn  cars.  Two  minor  points  which  should  be  borne  in  mind  are 
that  the  fire  risk  is  smaller  for  electric  vehicles  than  for  other  forms 
of  traction,  and  that  the  licence  fee  is  only  i\  per  vehicle,  a  con- 
s  ideration  when  a  fleet  of  vehicles  is  em])li)ycd. 
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Manufacturers  &  Designers  of  Electric  Vehicles 

should    get   full   particulars   of  ~ 


IGMfilC 


VEHICLE  CONTROLLERS. 


They  are  models  of  streneth  and  lifht 


They  are  models  of  streneth  and  lifhtness.  The  drums  are  of  unique  design  with  contacts  of 
ample  capacity,  and  are  extremely  simple  and  easy  to  operate.  Forward  and  reverse  control 
by  one  lever.  A  separate  safety  switch  is  provided  to  cut  off  the  current  independently  of  the 
control  lever,  and  so  prevent   tamperins.     A  full  description  is  eiven  in   pamphlet  No.  624. 

iGRAillC  ELECTRIC  C9LTO  H7,  Queen  Victoria  Street,  London 


^  The  chassis,  which  is  substantially  constructed,  is  of  the  General 
Vehicle  Company's  standard  design.  The  Ironclad  Exide  battery 
is  carried  fcelow  the  chassis,  between  the  wheels,  and  is  easily  accessi- 
ble for  inspection.  The  drive  from  the  motor  is  by  a  silent  Morse 
chain  to  a  differential  countershaft,  thence  by  roller  side  chains  to 
the  rear  road  wheels.  Both  the  silent  chain  and  motor  are  entirely 
enclosed.  By  means  of  removable  covers  both  the  chain  and  com- 
mutator brushes  are  of  easy  access.  A  lever  by  the  side  of  the  driver 
controls  the  speed.  Four  speeds  are  provided  forward  and  two  re- 
verse. Two  pedal  brakes  of  ample  power  are  provided,  one  operating 
on  rear  wheels  and  the  other  on  the  countershaft.  The  main  features 
claimed  for  this  type  of  van  are  its  quietness,  simplicity  of  control, 


advantage  when  com])ared  with  the  others,  according  to  the  particu- 
lar kind  of  work  required  to  be  carried  out. 

The  question  of  whether  steam,  petrol,  electric  or  petrol-electric 
vehicles  should  be  adopted  still  remains  open.  The  first  named  has 
done,  and  continues  to  do,  excellent  work,  and  the  tendency  to  fit 
rubber  tjTes  to  the  wheels  is  becoming  more  customary.  Petrol 
vehicles  have  a  large  following,  and  still  meet  all  expectations.  As 
regards  electrical  machines,  the  tj'pe  naturally  recommends  itself 
to  those  responsible  for  electricity  departments,  partly  because  they 
are  specially  conversant  with  its  principles,  but  particularly  because, 
intelligently  applied,  it  can  be  utilised  to  equalise  the  load  at  the 
jiower  station,  and  becomes  a  profitable  consumer.     Again,  in  con- 


economy,  and  freedom  fromjhreyrisk.  The  average  speed  on  good 
roads  i»  about  twelve  miles  per  hour.  The  daily  mileages  of  the 
vehicle.^  averag<'  from  40  for  single  journeys  and  70  to  80  for  double 
jounievM.  The  normal  mileage  of  this  type  of  vehicle  |:cr  charge  is 
45  niilcs,  but  by  means  of  a  boost  or  quick  recharge  of  the  batteries, 
generally  of  from  one  to  two  hours'  duration,  suflficiant  power  is 
ohtajni-d  for  an  adrlitional  thirty  miles  or  so. 

The  illu.ll rations  Hhow  the  complete  fleet  of  CV.  Electrics  running 
in  the  wTviiet  of  Messrs.  Hay's  Wharf  Cartage  Co.,  Ltd.,  and 
one  (if  the  vchiele-i  engaged  in  delivering  meat  at  Sidcup.  It  only 
remiiinH  to  be  mU\  that  thcs<-  vehi<-les  arc  steadily  inishing  their  way 
to  till-  front  in  this  country,  and  are  sold  by  the  (iencral  Vehicle 
ConiiMiuy.  Lid.,  Ini|:crii'.l  Houxc,  Klng^way.  W.C. 


MECHANICAL  TRACTION  FOR  MUNICIPAL  PURPOSES.* 

'liic  M-lii.  Ir,  II,  ii^i-  (lilfcr  .(.nsiil.ialjJN  a-<  to  the  inciiis  liy  wliicli 
they  derive  their  inoljve  )iower,  hiicIi  as  steam,  petrol,  electricity 
nnd   |if(rol-(rlectrJeity.     Eiich  of  them   has  its  advantage  and   dis- 

•  Krorii  n  ri'iiorl  pn-wiiled  by  Mr.  II.  Nhaw  to  the  Work"  ('iiiiiinitlcc  of 
llie  llford  I'rbiin  Jjintriil  Cuuncil. 


ncction  with  such  work  as  the  removal  of  refuse,  the  electric  vehicle 
has  .strong  points.  Thus,  for  instance,  in  Paris  a  large  fleet  of  hea\^' 
electric  lorries  is  employed  for  refu.se  removal,  the  power  required  for 
charging  the  batteries  being  obtained  from  the  destruction  of  the 
refuse  itself,  and  consequently  in  a  sense  is  available  without  charge 
for  fuel. 

With  reference  to  petrol-electric  vehicles,  these  are  being  used  to  a 
great  extent  in  connection  with  omnibus  companies,  and  to  some 
extent  by  mimicipalitios,  and  1  believe  give  satisfaction.  The 
electricity  is  derived  from  a  petrol-driven  engine. 

In  the  Hoyal  Automobile  Club's  trials  over  1907  it  was  shown 
that  excellent  results  were  obtained  from  petrol  vehicles  up  to  ."5  tons 
capacity,  but  for  heavier  loads  steam  had  the  advantage. 

'i'lie  following  are  a  few  cf  the  jioints  in  regard  to  steam,  ju'trol 
:iii(l  elcrlric  vejiick's.  illnsi rating  to  some  degree  the  advantages  and 
iji.s.ulvaiilagcs  which  it  is  advisable  to  luile  : 
Stkam. 

Sidjstant'al  aiul  simple  in  con.st ruction,  easily  worked. 

Hesorve  of  power,  which  is  useful  on  a  steep  gradient  or  li.iil 
road. 

Only  in  rare  eases  is  it  impossible  to  complclc  a  joMrMcy  "ilh  (his 
kind  of  iiiai'hine  through  breakdown. 


SIEMENS  BROTHERS  &  CO..  ltd. 

WOOLWICH. 


Telegram) : 
'Sictneni  Woolwich.' 


ESTABLISHED        10SU 


OVFR  4,000  EMPLOYEES. 


Telephone : 
City  6400  (7  lines). 


CABLES    &   WIRES, 
MOTOR-CAR    LEADS 

{Weathorproof.  Strong.  Flexible  ani)  Durable), 

BATTERIES 
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CDISON 


EDISON  ACCUMULATORS,  Ltd., 


ACCUMULATOR 

ELECTRICS 

are 

LEADING!! 

Some  of  the  Reasons : 

Because  they  are  equipped  exclusively  with  the  Edison 
Accumulator,  which,  now  in  its  eighth  year  of  service,  is 
proving  more  durable,  more  reliable  and  simpler  to  operate 
than  any  other  type  of  storage  cell. 

Because  the  Edison  Accumulator  is  made  of  Steel 
throughout,  including  the  container;  uses  a  steel  pre- 
serving electrolyte  ;  and  cannot  buckle  its  plates, 
sulphate,  corrode,  lose  its  charge,  nor  suffer  from  the 
effects  of  overcharging,  high  rate  boosting  nor  being 
discharged  to  zero  when  necessary. 

Because  the  Edison  Four- Year  Guarantee  is 

unique  and  warrants  the  user  that  his  accumulator  shall  give 
full  rated  capacity  at  the  end  of  this  time. 
Because  the   Edison   Accumulator   is  the  lightest   and 
strongest  storage  cell  and  may  be  charged  in  less 

time  than  any  other  type. 

2  &  3,   DUKE   STREET,   ST.  JAMES, 
L.ONDON.  S.W.  


AGENTS:-  Birmlngh 


Lancashire   and   Cheshire:  — 

DRAKE  &  GORHAM.   Ltd.. 
47.    Spring    Gardens.    Mancheste 


"Jronclati  €xiW 

(Registered) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 


Several     sets    in    service    have   completed 

26,000  MILES 

on  the  road  without  a  single  cell  having 
to  be  removed  from  the  vehicles  for  any 
electrical  defects  whatever,  and  the  capacity 
is  still  in  excess   of   the  catalogue  output. 


c^ 


thlomie 


ELECTRICAL  cufton  junction, 
STORAGE  CO.         Manchester. 

ITV/IT'riV^     LONDON  OFFICE. 

LIM  1   1  hV   ^  '''•  VICTORIA  STREET. 
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"CONSULT    KEMP    re   ELECTRICS." 


%i. 


FACTORY   TRUCKS   &   COMMERCIAL   VEHICLES  WITH    EDISON    ACCUMULATORS 

The  Simplest  and  Most    Economical  Forms  of  Industrial  Transport.       Can   be    driven   by 

UNSKILLED  Men  and  W.  

Each  Factory  Truck  costs   less   than  6s.   per   week   fi 

P.      KEMP,      Grand 


nomical  Forms  of  Industrial  Transport.       Ca 
nan  at  less  than  ONE-THIRD  the  cost  of  Petrol. 

Electric   Power,  and  saves  the  labour  of  over 

Hotel,       BIRMINGHAM. 


■Phon 


CENTRAL  7301. 


H('a\i('r  owjng  to  weight  of  boiler  and  .storage  of  coal. 

Xot  available  at  short  notice,  as  it  takes  about  60  to  75  minutes 
to  get  up  steam. 

^Tiijst  standing  there  is  a  wastage  of  fuel,  as  steam  must  be  kept 
up,  and  the  driver,  in  addition  to  the  machine,  is  standing  idle. 

A  sujjply.of  water  is  necessary  to  be  at  hand,  as  it  is  only  possible 
for  this  vehicle  to  run  between  15  and  20  miles. 

Boilers  require  to  be  washed  out  weekly  and  scaled  frequently, 
thereby  losing  at  least  one  day's  work  each  week,  in  addition  to  about 
one  hour  per  day  (getting  uji  .«team). 

Two  men  required  to  work  the  vehicle  (driver  and  stoker). 

Tlie  former  must  be  an  engineer. 

Annoyance  from  steam  and  noise,  vibration  of  properties  and 
consequent  complaints. 

Oil  troTibles  and  quick-wearing  bearings  from  leakage  of  steam  into 
oiled  parts. 

Heavy  price  of  coal  m  this  district. 
Petrol. 

Speedy,  and  can  be  turned  out  at  shortest  notice. 

Quieter  running. 

Only  one  man  required  to  drive. 

Easier  wear  on  tyres  than  steam  vehicles. 

Self-contained. 

Xot  as  simple  in  construction,  more  easily  damaged,  and  running 
costs  increased  by  careless  driving. 

Can  1)6  used  to  best  advantage  over  long  distances. 

Running  costs  are  increa.«cil  ■ulicrr-.oiiliniinlly  stopping  by  wastage 
of  fuel  unle.sH  engine  is  stoppci  I ,  ;■  im  I  - 1 1 , 1 1 1 1  n  i  >t  ,i  r(  ing  on  working  parts. 

Slow  driving  a  ilisail\aiila'_''    in  in  iii\    w.iv-. 


TUDOR 

ACCUMULATORS 

FOR  ELECTRIC  VEHICLES. 


AMBULANCE   WITH   TUDOR   BATTERY. 
Pttfl  si  London  AuthotMy     4  VthlclM.      CMy  ol  London  Corporation     2  Vtlilclai. 

BATTEHIKS  FOR  COMMERCIAL  VEHICLES. 
PLEASURE   CARS.   OMNIBUSES.   &c. 

LIGHTEST     IN     V/LIGHT      Hlf,HEST     IN     ErFICIENCY. 

Maintenance  undurtaken  at  Moderate  Mileage  Rates. 

THE  TUDOR  ACCUMULATOR  CO.,  Ltd., 

3,    CENTRAL     BUILDINGS,    WESTMINSTER,    LONDON,    S.W. 

Worki  :    DUKINrirLD,    n*ar    MANCHtHTtll. 


Electric. 

Mechanism  simple  in  character. 

Only  one  man  required  to  drive  this  type  of  vehicle. 

Quietness  in  travelling. 

Reduced  fire  risks. 

Suitable  for  short  distances,  as  the  constant  stopping  and  .starting 
causes  no  wastage  of  power  or  straining  of  mechanical  parts. 

For  certain  service,  where  the  stopping  distances  are  compara- 
tively short  and  frequent,  electric  vehicles  are  found  to  be  cheaper. 

Easy  wear  on  tyres  and  vehicle. 

Use  of  our  electricity. 

Speed  .slower. 

In  considering  this  type  the  least  size  of  battery  to  obtain  efficiency, 
because  of  weight,  is  an  important  point. 

If  battery  is  run  down  through  oversight,  damage  might  be  done 
to  cells,  and  vehicle  might  also  be  left  stranded. 

It  is  necessary  here  to  deal  briefly  with  a  few  of  the  points  pre- 
viously noted.  In  resjiect  to  the  steam  vehicle,  some  of  the  makers 
say  it  is  only  necessary  to  have  one  man  for  driving,  and  that  an 
assistant  is  unnecessary  ;  also  that  the  boiler  need  only  be  washed 
out  once  in  12  days,  and  that  it  is  quite  possible  to  obtain  the  neces- 
sary steam  from  coke  fuel.  These  statements  are  open  to  consider- 
able argument,  and  if  assuming  the  second  man  is  necessary  an  outlay 
has  to  be  made  without  any  equivalent  advantage.  It  is  only 
possible  for  a  steam  vehicle  to  run  15-20  miles  with  one  fill  of  water, 
and  it  is,  therefore,  easy  to  assume  that  the  driver  may  misgauge  his 
distance  and  find  himself  stranded. 

Adverting  to  the  jietrol  vehicle,  the  makers  inform  me  that  the 
wastage  of  fuel  during  stoppages  can  easily  be  lessened  by  running 
the  engine  on  a  smaller  carburettor  jet,  an  imjjrovement  they  are 
now  effecting  in  lorry  chassis.  Also,  having  regard  to  the  high  price 
of  iictrol,  it  is  ])()ssil)lc  fur  .i  \;i|«iri,^cr  to  be  fitted,  so  that  the  engine 
can  be  run  on  a  lown  u'lmli   m  licivy  spirit. 

With  reference  ici  ihc  clcit  m, illy-driven  vehicle,  the  question  of 
battery  is  of  great  importain'c,  and  requires  to  be  v'ery  carefully 
considered  in  conjunction  with  the  item  of  cost  of  current  and 
ada|)tation  or  provision  of  plant  or  cable,  &c.,  and  wastage  in  voltage. 
( I'^lcctrical  (inns  base  their  estimate  of  an  "  all-in  "  current  cost  of 
Id.  |)er  unit.)  I  have  not  deemed  it  advisable  to  make  any  allow- 
ances in  my  fig^lr(^s  for  the  above-mentioned  eventualities,  and 
liHvc  assumed  current  ])rice  at  Id.  per  unit. 

In  regard  to  tlic  running  costs  of  (ho  four  vehicles  there  seenis  to 
be  very  little  difference. 

The  electric  vehicles  in  the  first  ca,sc  are  exceedingly  ilcar,  with  (he 
stciim,  ])c(idl  and  petrol -electric  vehicles  taking  second  place.  The 
niiiiiing  costs  in  (be  (lircc  las(  cases  so  far  as  can  be  gathered  are 
slighd^-  more.  The  elcclrical  vehicle  may  have  an  advantage  in  flii.s 
iJiaKcr  if  (he  "all-in"  jirice  of  curr('ii(  cnu  be  giiaraiUeed  no(  to 
exceed  the  price  mentioiu^d  above,  dclivei'cd  in  (lie  veliiele  a.(  (be 
rer|uisite  vohago  with  a  full  unit 

Statements  of  running  co.sts  and  comparisons  between  iiiolois  and 
liiirses  are  ()f(cn  misleading  unless  due  (consideration  is  gi\iMi  (o  local 
eonili(ion«.  I(  is  ueeessiuy  (o  take  in(o  one's  caleuladou  (be  cost 
■  if  iaiicnir.  iii;d.  |ie(ri)l  and  horse  hire  in  (lie  pardciilar  loealKy  ;  al.so 
I  he  naliiic  of  (he  work  to  be  doiU!  and  conditions  under  which  i(  will 
lie  carried  ou(.  Some  drivers  will  use  .W  ]ier  een(.  more  coal,  oil, 
.V(  ..  ( ban  others  in  doing  (he  same  amount  of  work,  aiul  the  wear  and 
le.ir.  as  w<'ll  as  (he  work  done,  will  vary  considerably  aeeording  (o 
I  lie  varying  eap»l)ili(ies  of  (be  men  employed. 

II  is  clear" from  (he  published  s(a(.is(ics  (ha(  niolor  \ebieles  have 
lieen  adopd^d  (o  an  iinexpee(edly  satisfactory  ex(ent  by  local 
;inlhori(ies  for  misceilanicouH  services,  such  a.s  sweeping  and  walering 
nf  .s|  reefs,  (he  removal  of  r<'fuse,  haulage,  diic.  and  (lie  fact  st^omsnow 

ill   I learly  eslablislieil   (hat  in  HiM'viees  of  (his  sort  in  (ho  great 

iiiajiiii(y  of  dis(ri((s  modus  show  a  lie((er  economy  (ban  horse 
baiiliige.  and  (his  iriespeclive  of  (Ik-  Hiihsidiiiry  luhandiges  of  being 
able  (o  eomplole  a  given  piece  of  work  in  a  shorler  (iiiie,  wi(li  (be 
conHequont  power  of  Hcleediig  (he  most  conveiiieiM  liouis  fiii'  any 
|iar(ieular  work,  and  froqiicndy  duplit^adng  dii'  eiii|ilii\  ineni  nf  a. 
molor  by  providing  aKcriiiUive  bodies  for  i(. 


PrlnltduMl  PublUhad  br  ttwProprlalort,  "Tiiii  ELScrrmciAM"  Pkihtiho  ahd  PublishinoCo.,  LTD..»t  the  Editorial,  Prfnllnu  and  Publishing  OfBces, 
I.  2  «nd  3,  SALigauKY  Court,  Flbbt  Strbbt,  In  tfio  City  of  LONDON,  Friday,  OcroDHit  27.  1916.)   J 
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♦      The   Round   Table.     X 


By    "KVA." 


Event  of  the  Week.— ■  Tiicity  "  Berry  prophesies  the 
rclurn  of  the  lamp  radi<ator,  l)ut  in  a  lively  form  ! 

*  *         *         * 

Bon  Mot  of  the  Week.—"  If  people  of  other  nationalities 
come  amongst  us  for  their  own  profit,  let  them  carry  on  their 
business  above-board  and  without  any  attempt  to  hide  their 
1  ationality." — ""  Daily  Telegr-iph,"  November  1st. 

For  electrical  spun  vanis  you  may  go  either  to  Lan- 
cashire or  well,  to  the  Electro-Harmonics,  though  the 

latter  are  getting  a  little  thin. 

A  correspondent  informs  me  that  though  the  .spirit  of  co- 
operation is  now  very  much  abroad  in  the  electrical  industry, 
his  experience  is  that  it  is  not  to  be  had  in  prohibited  hours. 

*  *         *         * 

'■  Coal  gas  about  to  confront  electricity,"  says  a  bold  head- 
line in  the  "  Comniercial  Motor."  And  the  result  will  be 
:-lwavs  as  before  ;  the  electric  spark  always  makes  coal  gas  go 
off  with  a  bang  every  time  !     It's  in  the  nature  of  things  ! 

*  *         *         * 

The  way  these  lady  u_ypists  have  got  the  war  a 'd  munitions 
on  the  bram  is  really  surprising.  A  correspondent  tells  me 
that  he  was  asked  to  sign  a  letter  in  which  the  following 
sentence  api)eared  :  "  Owing  to  a  foresight,  we  omitted  to 
answer  vour  favour."  &c.  ! 


Edinburgh's  traffic  query  at  the  moment : — To  cable  or  not  to 
cable,  that  is  the  question,  whether  'twere  better  that  fair 
Princes-street  be  given  o'er  to  bare  poles  and  naked  wires  or 
that  the  Athenians  of  the  North  go  on  the  'bus(t),  ard  by 
strafing  slot  and  conduit,  end  it  '. 

'■  The  Engmcer  "  pointedly  asks,  mider  the  heading "'  Random 
Reflections  "  :  ""  Is  it  not  time  the  absurd  title  Semi-Diesel 
were  given  up  (  "  It  then  suggests  that  "  What  is  wanted  is 
a  portmanteau  word  meaning  low  air  cmnpression,  oil  in- 
jection, hot  bulb  ignition,  internal  combustion  engine."  Why 
not  call  it  the  "  Not- 'arf -Diesel  "  ? 

Tlie  industry  concerned  with  power  generation  ar.d  distribu- 
tion is  now  strongly  identifyu:g  itself  with  the  gasification  of 
coal,  its  burning  under  boilers  and  convereion  via  thermo- 
turbo  plant  into  electrical  energy.  All  of  which  means  that 
the  well-worn  saying  "  The  nearer  the  bone  the  sweeter  the 
meat  "  must  now  be  made  to  read  :  "  The  nearer  the  Bone 
till'  cheaper  the  uni', ." 

*  *         *         * 

If  you  ai-e  likely  to  be  called  u])  and  find  yourself  among  the 
bo3-s  who  aie  doing  their  bit  you  will  in  lim<'  learn  to  dodge 
"  fatigues."  A  friend  in  the  R.E.t'.  ioid  me  recently  that  it 
was  not  unusual  for  the  sergeant  to  call  on  parade :  "  Fall  out, 
silversmiths."  A  few  of  the  lads,  scenting  a  cushy  fatigue, 
s^and  out,  and  are  duly  counted  by  the  sergear.t.  ""  All  silver- 
smiths," inquires  that  digi'atory.  "  Yes,  sergeant."  "  Then 
go  down  to  the  cook  house,  and"  polish  those  "  dixies  '  till  tlii'v 

look   lil<e  silver'     ■ 


It  is'goodjtojlook^on  a  cheer}'  face  like  lIus  in  war  time,  and 
I  cannot  let  the  opportunity  pass  without  reproducing  it.  I 
have  taken  it  from  the  front  cover  of  a  booklet,  "  Lighting  in 
Photography,"  just  issued  by  the  Westinghou.se  Cooper- Hewitt 
Co.,  to  whom  I  am  indebted  for  the  loan  of  the  illustration.  I 
have  seen  the  original  somewhere  but  cannot  remember  where. 
Of  whom  does  it  remind  you  ? 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  Nov.  1,  1879.] 

The  Pullman  Dinincj  Car.. — To-day  the  Great  Northern  Railway' 
commence  rumiing  with  the  Leeds  express  a  Pulhiian  ear  fitted  uj)  as 
a  dinmg  room.  Dmners,  similar  to  those  obtamed  in  an  ordinary 
restaurant,  can  be  obtained  in  this  carriage  an.v  time  during  the 
journey.  We  noticed  durmg  the  recent  trial  trip  to  Peterborough 
that  the  car  was  fitted  with  electric  bell  apparatus. 

Telegraphing  Without  Wires. — Our  American  contemiK]rarv, 
the  "Journal  of  the  Telegraph,"  states  that  Prof.  Loomis  continues 
his  experunents  ui  the  moiuitains  of  West  Virginia  to  demonstrate 
the  theory  that  at  certain  elevations  there  is  a  natural  electric 
current,  by  taking  advantage  of  which  telegraph  signals  may  be 
sent  without  the  use  of  wires.  It  is  said  that  lie  has  telegraphed  a 
distance  of  1 1  miles  by  means  of  kites  flown  with  copi)er  wires. 
When  the  kites  reached  the  same  altitude,  or  got  hito  the  same  cur- 
rent, comnumciation  by  means  of  an  instr\nuent  sunilar  to  that  of 
Morse  was  easy,  but  ceased  as  soon  as  one  of  the  kites  was  lowered. 
He  has  built  towers  on  two  hills  about  20  miles  ajiart,  aiul  from  the 
fci|is  of  llicm  has  run  uj)  steel  rods  into  the  region  of  the  electric 
ciirrcnl. 
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HCLIPS.  TIPS  &  TERMINALS 

of  aM   dsscrlptlon* 

Write  tor  Booklet,  with  Illustrations,  of  75  types  to 

.— 

THE  L.P.S 

ELECTRICAL  CO 

.  18,  Adam  Street,  Strand, 

London.  W.C 

SILVER  SOLDER  for  BRASS, 

Specially  suitable  for  ELECTRICAL  INSTRUMENTS. 

Free    Sample   on    SRplication. 

J.   BLUNDELL  &   SONS, 

GOLD,  SILVER  <  PLATINUM  REFilERS.  199.  WAROOUR  STREET.  W. 

■•  OabipUt,  Oc,  I  witiin."  474*  Garrard. 
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SIEMENS 


IRONCkAD 

S^VITCHGEAR 

FOR    AUU 

PURPOSES 


Control   Pillars 
Distribution   Boards 
Main    Swfitchboards 


ustration    shows    our    Standard 

Cast-iron    Mining    Pillar    suitable 

for  pressures  up  to  3,300  volts. 


Write  tor  parti. 


SIEMENS  BROTHERS  DYIMAMO  WORKS  LIMITED 

Head  Office:  CAXTON  HOUSE,  WESTMINSTER,  S,W. 
Telephcr.e  :  Gerrard  860.  Telegrams  :  "  Siehbealos,  Vic,  London." 

Supplies  Dept. :    38  &  39.  UPPER  THAMES  STREET.  E.C. 
Telephone :  City  5350.  Telegrams :  '  Siemotor.  Cent.,  London." 

HOME  BRANCH  ADDRESSES 
BlRUlNOHAM— Central  Ho.,  New  St.   I  Manchester— 196,  Deansgate. 
Bristol— 30,  Bridge  Street.  Newcastle— 64-68,  Collingwood 
CARDi^f— 89,  St.  Mary  Street.  Sheffield— 22,  High  St.        [Bldga 
Glasgow— 66.  Waterloo  Street.          1  Southampton — 46,  High  Street. 
Branches  in   Principal  Towns  Abroad. 


G.E.C.  PRIMARY  BATTERIES. 

Th(r  primary  battery  is  an  article  which  most  2;copIe  take  very 
muili  for  granted.  It  does  not  receive  as  much  care  in  selection  as 
apparatus  of  a  more  recent  and  more  complicated  character.  This  is 
cMiwcially  the  case  with  the  ordinary  wc^t  Lcclanche  cell.  There  are, 
liowever,  suhstant-al  difTerence.s  in  cells  which  are  apparently  identi- 
i-tti,  and  there  are  also  several  variet'es  each  adapted  to  a  specific 
pur|)OH<;.  I>ong  e.X|  ericncc  in  the  manufacture  of  these  c-ells  in  large 
(|U«ntitieK  leads  to  a  high  standard  and  to  uniform  results. 

In  the  Witlon  [orous pol>-type  of  Loc'anch<5  cell  we  understand  that 
the  positive  |K)le  consists  of  a  carbon  plate  surrounded  by  a  mi.\!ure 
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of  r-ru^hod  (^rUin  and  mangutuHe  dioxide  eonlaijied  in  a  pomus 
china  |«.t,  .Special  .an-  in  laki'U  in  the  m^lcction  oflhe  mjiterials,  and 
in  Ihc  pro(».r  KnulinK  anri  <om|MiHition  of  the  mi.Mim'.  Mechanical 
im-nnH  have  i.lw.  be.Mi  dcviwd  to  insure  the  thoroiiKh  and  uniform 
ti  liUK  of  the  potM.  Thew  precautions  tend  to  lead  to  tli.^  proilucliiiii 
111  H  iHiriiUH  pot  giviuK  the  liesl  reBullH  nlilainable  willi  this  lype  of 
l^clanrl,/- cell.  The  cell  in  niadi>  iiHliree  slaiidard  sizeH,  the  c  iipacilv 
ol  vl.irh  rnnKen  from  H  ami  ere  hours  In  10  ampere-hours,  and  I  he 
illlinml  resiHliinee  from  Oil  lo  0  7  ohms.  Tl„.  K.M.K.  in  all  three 
"IW.  .».  a*,  with  all  «.t  I>e-larich/-  .■.•Mm.  froii.  ir,  lo  1(1  voIIh.  The 
(x.rr.u.  ,»,t  \^.,\nwM  cell  .h  generally  uw-d  with  a  rod  /.inc.  but  n 
»I«""inl  tyjie  ha>«lH>«-ii  davolo|  ed  for  railway  work,  which  is  known  as 


the  ■■  Railway  pattern,"  and  which  is  suitable  for  heavy  duty.  In 
this  the  rod  zinc  is'replaced  by  a  circular  zinc,  thereby  lowering  the 
internal  resistance. 

The  most  recent  development  in  wet  Leclanch6  cells  is  represented 
by  tlie  Witton  Carsak  cell,  which  has  been  designed  to  meet  all  con- 
ditions of  work  for  which  Leclanche  cells  are  suitable,  and  more  par- 
ticularly those,  such  as  railway  signalling  work,  where  the  duty  is 
hea\-y  and  more  or  less  continuous.  In  the  Carsak  cell  the  depolaris- 
ing mixture  of  manganese  and  carbon  is  in  the  form  of  a  tightly  com- 
pressed block  contained  in  a  canvas  sleeve.  The  Carsak  cell  is  made 
in  seven  sizes,  three  of  which  correspond  exactly  with  the  standard 
sizes  of  porous  pot.  There  are  two  larger  sizes  for  hea\'y  work  anil 
two  smaller  sizes  for  medical  and  similar  purposes.  The  capacity  of 
these  cells,  not  counting  the  two  smallest  sizes,  ranges  from  40  to 
175  ampere-hours,  and  the  internal  resistance  is  in  the  neighbourhood 

Abs  /2  i  S  Carsai  Ce//s 
Confmuous  cf/scharge  on  /Oo/7ms  eTcferna/  ms/sfance 
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of  0  5  to  O-I  ohms,  the  E.M.F.  being  as  before.  1-5  to  1-6  volts.  The 
Carsak  cell  has  from  tw  ice  to  four  times  the  capacity  of  a  porous  pot 
of  corresj.onding  size.  Weight  for  weight,  the  capacity  is  from  two 
to  three  times  as  high.  These  advantages  are  of  importance  for  ex- 
port work  when  the  question  of  freight  is  a  consideration.  To 
obtain  the  best  results  from  the  Carsak  cell  the  makers  state  that  a 
circular  zjnc  should  be  used  and  is  generally  supplied,  though  there 
is  no  fundamental  objection  to  the  use  of  the  red  zinc. 

In  the  dry  type  of  Leclanchfe  cell  one  of  the  most  important  quali- 
ties, from  the  trade  point  of  view,  is  the  absence  of  deterioration  while 
the  cell  remains  idle  in  stock.  As  a  result  of  accumulated  experience 
ill  manufacture,  The  Gieneral  Electric  Co.,  Ltd.,  is  able  to  guarantee 
satisfactory  results  from  their  cells  in  this  respect.  The  G.E.C.  type 
of  dry  cell  is  made  in  eight  different  sizes,  each  giving  1-50  volts,  and 
ranging  in  capacity  from  5  to  120  ampere-hours,  with  interniil  re- 

l^osIZS  Sffuarc  Pri/Ce//s 
Continuous  c/ischar^c  c.-i  /O;  ■  •■■.  ct/ernc/ rcsis/ance 
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sjstancos  varying  between  0-  U)  and  0-:}0  ohms.  The  "  Century  "  dry 
coll  is  a  cheap  form  for  general  work,  but  with  a  .somewhat  lower 
capacity  than  the  CJ.K.C.  tyi)c.  Kor  hoi  climales  and  other  situa- 
tions whore  the  coiulit ions  am  too  sinerc  for  I  lie  ordinary  dry  cell,  the 
"  Extra  Sec  "  cell  is  numufactured.  In  this  llic  electrolyte  is  in  the 
<lry  state  and  is  inactive  luitil  the  cell  is  lllli'd  with  «ater.  This  cell 
can  therefore  be  kept  in  stoi'k  for  an  indcliiiilc  period.  Its  capacity 
is  slightly  lower  than  that  of  the  (i.lvC.  ilr\  n-W.  the  highest  being 
24  ampiM-e-hours,  with  an  iiilcni.il  rcsisl.in. c  nf  0  l.">iibms.  and  an 
E.M.E.of  l-oovolL-i. 

The  curves  reprodnc('il  sliow  I  be  pcrfnniiaiiri-  ni  I  In-  ilillrrciil  ty|ics 
<)f  cell  on  continnouK  discharge  llirciuj.'b  a  cnviiil  of  10  olniis  i'.\tcrri:il 
reHiMtanci!. 


ENTERPRISING    ELECTRICIANS 

WOOD  WOOL  FOR  PACKING. 

.S.-n.l    lo,    .Sninpl.'    nn.l    Ou-'lnlion. 

CLARKK  &  CO.,  Ltd.,  42,  Cank  Street,  LEICESTER. 
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Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


HELSBY  RUST-PROOF 
GABLES. 

These  will  be  found  pretty  useful 
where  the  rubber  insulated  con- 
ductors are  exposed  to  iron  rust  as 
in  iron  pipes  or  conduits,  or  in 
chemical  works,  dye  houses,  or  other 
damp,  steamy  situations. 

In  many  cases  the  timely  use  of  these 
cables  would  save  a  lot  of  heart 
burning  in  the  present,  and — quien 
sabe  ?—  soul  burning  later  on ! 


BRITISH  INSULATED  t  HELSBY  CABLES. 

LTD.. 

Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works  :     PRESCOT    and     HELSBY. 

Branch    Offices   in:     LONDON,    MANCHESTER,    GLASGOW.    BIRMINGHAM. 
NEWCASTLE.   CARDIFF.   DUBLIN.  LEEDS  &  BELFAST. 

OVERSEAS    BRANCHES: 

AUSTRALASIA:   The  Wool  Exchange,  King  Street,  Melbourne. 
EASTERN   INDIA:    11,  Clive  Street,  Calcutta. 
SOUTH  AFRICA:   Telegraph   Manufacturing  Co.  (Colonial),  Ltd. 
P.O.  Box  2827  Johannesburg. 
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BASTIAN  METERS 


OIRECrCURRENT 

ONLY. 

Made  in   ENGLAND  with 

BRITISH  CAPITAL  and  BRITISH  LABOUR. 

▼  HE     BASTIAN     METER    COmP-ANV,    I.TO.,      BARTMOUOtVlEW    WORKS.     KENTISH     TOWN.     NW. 


THE  iWOODHOUSE  CLUTCH  PULLEY  AND  COUPLING. 

When  a  motor  is  coupled  to  a  machine  which  it  is  to  drive  either  by 
belt  or  by  direct  coupling,  the  two  rotors  become  one  load,  the 
inertia  of  which  has  to  be  overcome  by  the  employment  of  a  starting 
device  and  a  hea\-j'  starting  current  coiisideialily  larger  than  the 
running  current  at  "full  load.  The  overcoming  of  the  inertia  of  the 
driven  machine  is  necessary  at  the  time  the  driving  motor  is  least  able 
to  stand  it,  viz.,  when  it  has  its  own  inertia  to  overcome.  For  this 
reason  it  has  hitherto  frequently  been  necessary  to  instal  a  motor, 
equal  not  onlv  to  the  full  load  capacity,  but  having  a  starting  torque 
calling  for  an\-thing  up  to  2i  times  the  full  load  current,  all  of  whicli 
has  to  be  dealt  with  by  an  expensive  starting  device.  ""■'"?  '*^  '  jj 
J^By  means'of  the  '\\'oodhouse  automatic  clutch  this  difficulty  is 
overcome,  as  the  drivmg  motor  has  only"the  inertia"of  its  own  rotor 
to  overcome,  and  it  does  not  pick  up  the  load  until  it  has  itself  reached 
full  load  speed  and  is  then  capable  of  developing  its  full  horse-power. 
The  starting  current  is  never  -nn'e-  tli;i'i  the  full  load  ciirrent.^and 


ISTKRIOH    or    WcilillllOI  SK   CuTCH    HIIOWINO 

t^KNTRlFlIOAL   BLOCKS. 

(Ill  the  jttti'ht  fomi  (he  lining  material  in  placed  iii.Hide  llie  iKinsiiij.!  mu! 

not  111!  the  bloekM  hh  hIiowm.) 

(1  imii-li  mnaller  motor  and  starting  device  can  be  em|iloycd.  .Again, 
a  HtnrtinK  reHiMtuni'C  in  un  extra vagent  piece  of  apparatus,  but  when 
uw!d  with  n  Wooithouw)  clutch  I  ho  rotor  is  unloaded  and  a  cheaper 
rpHiHiaiicc  eiiti  be  employed.  A  wound  rotor,  whether  litlod  with 
e<iminiilalor  or  Hlip  ringH,  Ih, of  course, miieli  more  likely  to  go  wrong 
Ihnn  a  H<|iiirrel  cage  motor,  and  it  is  not  as  enieient. 

Till-  I'liiteh  hiiH  a  wide  range  of  moling  and  can  In  .uljnsted  in 
(KiHition  l<>  pick  ii|i  "t  praelieiilly  any  .H|ieed.  when  it  coiir'K  gently  in 
and  the  In  id  in  [liikeil  up  with  a  Hiight  slip  which  beemnes  a  solid  grip 
iiH  the  upeedn  of  till'  driving  and  driven  iiieiiiberK  lieeoino  identical. 
The  Kpred  in  fu"t  goveriiH  the  cliilehing,  which,  however,  does  not 
rcleiiMi  until  the  iiio'or  ix  on  the  point  of  Htoppliig. 

After  having  Uni  thoroughly  I  'Hied  tliiN  eliileli  is  now  being  placed 
on  lb-'  ni.l.i'    ..lid  i    siii.i.b.d' I'illi.i  ^i    ;i  |  nil.  y  ..f  .  oiipl'ie.'.     It  bns 

Ferranti  Ltd 

HOLLINWOOD,   Lnncnshiro.  | 

SWITCHGEAR.   TRANSFORMERS.  METERS, 
ELECTRIC    HEATING    &    COOKING  AFPABATUS. 


1  io'i  specially  designed  for  use  with  jwlyphase  squirrel  cage  or  single 
phase  motors,  petrol  engines,  and  similar  machinery  in  which  it  is 
desired  that  the  load  be  not  applied  until  a  predetermined  speed  has 
be;n  reached.  In  this  clutch  the  critical  speed  can  be  altered  at  will 
by  means  of  an  adjustable  nut. 


\'lliW   THROUGH    WOODHOUSE   CluTCH. 


'J'lierc  is  no  reason  why  a  motor  and  its  load  should  be  started  up 
imullaneously,  as  so  many  advantages  are  obtained  by  starting  them 
II  miccession.     By  start'nj  in  th'S  manner  any  self-.starting  motor 


ni  slarl   up  llie  iiia.\iii 
leed.      Tlnce. phase    in 

nin 
iloi- 

oail  dial   it 
i-.iu  easil\ 

Is  <'a.|ial> 
•   be.  sta,r 

e  of  running  ill 
ed  up  on   full 

it  bout  a  Niartiiig  swil 
'I'lie  ('(nistrnet  ion  of  1 
niplirity  itself.      The 

■h. 

le  .  1 
lini 

llrll.  whirl 

is  of  llie 

ceiilrifngiil  1  v| 
,f  .|n.'Hlr;iMl   sin 

INSULATION 


Theionly   «ntli(actory   nubatltato  tor 
AipeSjoii. '  W.f  <^  '     '»''°    'or     lloxIMo 


Yff"^"-' 


[•fc.      AMPLE 


% HQIDERHARRIDEN.  LTD.. 3s/37A;>pBtt)aijntitt:oNDON, t.c. 
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POPES  ELECTRK 


have    built 

vibration. 

reasonable 


^^'■engt/i. 


A    Profitable    Proposition 
for   every   Contractor 

TvVO   MILLION  people  are  being  told   every  week   of  the 
merits    of    Pope   "Elasta"    British    Alade    Wire    Lamps. 
These  advertisements  are  appearing  in  both  "dailies"  and 
'weeklies."  A  demand  is  being  created  in  all  parts  of  the  country. 

POPE 

ELASTA 

I  WIRE  LAMPS 


up    a    reputation   on  sheer  merit. 

Can    be     handled    without    risk. 

knocks.       The    special     "  Elasta ' 

becomes     brittle.       Gives     maximum      light 

Elasta"  is  the    long-service  lamp  that   retains 
the    last.      Get    in    touch    with    us    at   once. 


They  withstand 
Impervious  to 
filament    never 

with     minimum 


consumption, 
its    brilliance 


to 


Write   to-day   for    Booklet  No    8,    entitled:    "MY  LIFE." 


POPE'S    ELECTRIC    LAMP    CO.,    Ltd. 

Also    Makers 


of     Carbon,    Radiatoi 

Hythe    Road,    Willesden, 

Telephones:      WiUesden    1170. 


ind     Resistance    Lamps. 

LONDON,   N.W. 


SHOCKS. 

Xnown 


o 


ttti 


-:"«M#|^' 


fJii^ili;- ■,■>;.■:, 


I'm  the 
Elasta  Man 


POPE'S  ELECTRiC  LAMP  CO.,  Lid 
Hyiha  Kojd;  W.lloidcn.  London,  N  V\ 
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Ltd. 


MAKERS     OF     PRESSPAN     AND     INSULATIIMG     MATERIAL.  S^VitZd?l.a.*ld. 

I'i'CSSboa.l'Cl  (Presspan)    in    Sheets,   Rolls    and    Tapes,    Oiled     Presspan, 

Black   Presspan,  Presspan  Tubes  and  Stampings. 
iVniia.nite     (Vulcanised     Asbestos)  Coil   Frames,   Spools  for   Apparatus,   Dynamos 

Motors  and  Transformers.     Insulating  Blocks,  Tubes.  Plates,  Boxes,  &c. 
Ra.kelite  Se  Cornite  (high  tension  materiaUHandles  of  Switchgear  and  Heating 

Apparatus.  Controller  Insulation,  Moulded  Pieces,  Terminal  Covers  of  all  kinds. 
AsbestOS-Ccmcnt  in  plates,  Arc  Shields  for  Controllers,  &c. 


Mica   and   Substitutes,  Insulating  Pearls.  Transformer    Spools. 

Japanese   Felt   and   Paper  in   rolls   and   tapes. 

Oil-Varnished    Linen,    Diagonal  Tapes,  Oil-Varnished  Silk  &   Paper. 

Artificial   Leather  Discs  for  Friction  Drive. 

Insulators  for  Electric   Furnaces,  Tramways,   &c. 


cast-iron  blocks^,  all  fumed  out  of  a  single  piece,  and  which  tend  to 
move  radially  outwards  against  the  inside  of  the  containing  case  B. 
which  constitutes  the  driven  member.  The  outward  movement  of 
the  blocks  is  prevented  by  a  steel  collar  ('  {the  sectional  drawing 
shows  the  position  of  weights  and  collar  when  at  full  speed),  whicli  is 
retained  in  the  groove  D  by  the  pressure  of  a  spring  E  which  is  regu- 
lated by  the  nut  F.  It  is^uiteeasy  to  set  the  clutch'to  pick  up'the 
load  at  any 'speed  desired.  The  heavier  the  loid 'the  more  gently  is 
it  started.  F  is  a  lining  of  Ferodo  which  can  be  easily  renewed  when 
worn.  When  the'motor  is  on  the  [wint'of  stop])ing~the  cast-iron 
blocks  lose  their  centrifugal  force  and  the.'spring  is  therefore'alile'to 
push  the  steel <collar*C  completely  home  into^the  groove"(over"'the 
shoulder).  It  is  thisjshoulder  which  retards  the  outward  movement 
of  the  blocks  in'speeding  un.  '■ 


WooniiousE  Clutch   \ 

Thn  WoodhoiiKc  clutch  is  made  entirely  on  the  lathe  and  is  com- 
pletely balanced  and  therefore  suitable  for  high  speeds.  With  this 
clutch  it  iH  aH  caHV  to  slarl  up,  for  instance,  a  8f)uiriel  cage  motor 
cither  single  or  (xilyphasc;  with  an  overload,  as  to  start  the  empty 
miutliine. 

The  foildwirig  aclviinlui{cs  arc  claimed  for  the  clutch  :  — 

1.  All  part"  of  thn  clutch  complctoly  balanced,  thorefon^  no  viliratiini 
wt  up  ovun  at  \i\'j,\i  Bprmd". 

2.  (!nn  Ixi  umd  i'f|iiallvJvvoll  an  jiulicv  or  <'(iuiiliii(;.  or  a  mniliiriiiticjii 
nflMilh.  I 

f:t.  l'rii»i  of  clutch  with  Hiiltabic  Btartinn  Nwitch'aiul  mfitnrJuMiiajjy  1c»k 
than  whun  clul<th  i»  iiotiiiwfl. 

J.  .Motor  "tnrtH  up  with  no  loud,  tlicnifon'  cheaper  type  of  mmhinc:- 
•i«'i  t'Hnnrnlly  Imi  umul,  nu'h  hm  Hipiirn'!  iinuc  motor  iiiHtcad  of  a  HJiiinnR  or 
coininiitaliir  tyi"'  riiiuhliic.  with  all  it«  n(lvaiita((CM.  ' 

."•.   <'lul<li  1'^  mill  li  mi>n>  rnhuxt  Ihnn  briixirKcar,  which  Ih  Hiiiiccc»Mnry. 

•  i     ljirw<r  iii'iliir  (i.r  ~liiii  iiit'  up  iiKniiiwt  heavy  Imiil  mil  rci|iiiM(i 


BURNER  &  HEAT  CONTROL 

Equipment  for  Lead  Presses 

HAM     ■.    I'ATKNIS 

MONOMKTKK    Mf>r.    Co..   Ltd,.   Aston,    BIRMINGHAM. 


7.  Load  started  up  when  motor  is  in  mo.st  efficient  running  position. 

8.  As  motor  and  load  are  not  started  simultaneously,  starting  current 
much  reduced. 

i>.  Owing  to  reduced  starting  current  much  less  resistance  wire  is  re- 
quired and  cheaper  starting  switches  canjbe  used. 

10.   Practically  fool-proof  starting.'as  only'emptyjmotor  is  started  by 
operator. 
Ql  1.  Flywheel  effect  (small)  assists  motor  over  peaks  of  load. 

Prices  of  this  interesting  clutch  can  be  obtained  from  the  makers, 
the"* Victoria  Dynamo  &  Motor  Co.,  Craven  House.  Kingsway, 
London.  W.(". 


B,T.-H.  INSTRUMENT  TRANSFORMERS. 

Current  and  potential  transformers  for  various  classes  of  service 
up  to  3,(X)0  amperes  and  11,000  volts  for  use  on  circuits  of  25  cycles 
and  upwards  are  described  in'price  li.st  4. .591,'^  just  issued -by  the 
B.T.-H.  Co.  They  are  suitable  for  operating  anyj^usual  combination 
of  instruments  within  their  volt-ampere'ratings,  and'will^give'good 
commercial  accuracy  at  full  load.  ■'  " 


I'OTKNTIAL  '^UA^.S1■'()11M  Uli 

(i,(iOO/lH)  Voi/rs. 


'rvl'K  ('.  CcitHEN 
TUANSKOKMKI!. 


The  load  on  a  current  transronucr  can  be  considerably  increased 
when  (he  transformer  is  used  with  the  trip  coils  of  oil  switches,  or 
wit  li  contactor  coilB.^where  a  ratio  error  of  .'>  per  cent,  or  nu)re  isjior- 
niissiblc.  Poleiilial  transformers  will  carry  overloads  of  100  ])er 
cent,  in  the  case  of  air  insulated,  and  2110  per  cent,  in  the  case  of  oil- 
iiiHulated  transformci's,  with  a  teiniicraliire  rise  not  exceeding  rtO'C. 
Standard  ciirnMil  transformers  arc  wound  for '.'i-amperc  secondary 
ciirreiits,  and  have  a  rating,  in  most  ca,Hcs,"of  l.'>  voll-aiui)eres. 
PiilcTilial  IranHformcrs  are  wound  for  a^sccondary  voltage  of^llO, 
;ind   have  a  rating  of  2IM)  volt  .•iinpercs  for  single  pliasc  (except   (he 


GUARANTEED 


SECOND    HAND 


THE   VICTORIA    ELECTRIC    PLANT   CO., 
SPENSER    STREET.    WESTMINSTER,   S.W. 

•hnnoi  VIrtort*  40^1  Gramn  I  Vtcmlnstar.  Sowost.  Lt>ndon. 
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The 
Safest 
Surest  & 
Simplest 
Earth 

A  cirtiihi  ivA'\  jK  niiinicnl  earth  \!i 
cssiMt  iai    uiiiliT  till  cimditioiis. 

PARAGON 

Earth    Cone 

Is  safest,  1mt;iu>i-  the  earth 
ainuiiil  till'  iimr  is  always  kept 
moist  and  tluTc  is  no  risk  of  it 
iliyiiiK^-'*'i'"'iiking  away  from 
cone — and  destroying  contaet. 
Surest,  because  the  cone  is 
made  of  pure  copper  whicli 
resists  corrosion  to  the  last. 
Simplest,  liecause  it  needs  no 
I;u:j'-  excavations  to  install. 
Siriiplv  make  a  hole  with  a 
|,nsl     au^.u,'     and    dmp     il    in. 


Write    to-day    for    a    copy    of    our 
illuslratcd     Pamphlet    and     terms. 

SCHOLEY  &  CO.,  Ltd., 
56,  Victoria   Street, 
LONDON,      S.W. 


LECTRICMI 


IS 


EDISON       S\A/AN 
ELECTRIC  CO.,  Ltd., 


^^ 


BM.,POIMDERSBEND, 
MIDDLESEX. 

Phone    520    Enfield. 


\0-  t,"J»« 
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IRONCASED 
SOCKETS  &  plug; 

FOR    HARD   SERVICE. 

Sizes    up    to    200    amps. 

D.P.  and  T.P.     500  volts; 

with   "earthing"    connection. 


Also    Combined  Switch 
and   Plug  Boxes. 


OORMAN 
& 

SMITH,  Ltd , 

Ordsal   Electrical   Works, 

SALFORD, 
MANCHESTER. 


50  volt-ampere  transformers,  Form  B  S)  and  600  volt-amperes  for 
three-phase. 

|»  The  type  C  current  transformers  listed  are  designed  to  withs  and 
the  maximum  voltage  and  temperature  rise  which  may  be  reached 
should  the  secondary  circuit  be  defective,  or  accidentally  broken  : 
and  are  subjected  to  an  over-voltage  test  between  turns  before  des- 
patch. Throughout  the  entire  line  of  Type  C  transformers  the 
cores  are  built  up  of  laminations  of  high  resistance  iron  having  low 
hysteresis  loss  and  high  permeability.  The  accuracy  of  the  trans- 
formers is  not  impaired  by  the  presence  of  stray  magnetic  field.s,  and 
they  do  not  themselves  produce  stray  fields  which  would  affect 
neighbouring  instruments.  All  transformers  of  the  .same  ratio  and 
'"  Form  "  are  interchangeable  ;  transformers  of  the  same  '"  Form." 
but  of  difTerent  ratios  may  be  interchanged  if  the  instrument  1  c 
re-scaled,  the  .secondary  windings  being  uniform  throughout. 

All  current  transformers  are  tested  before  shipment,  with  an  alter- 
nating current  of  2,000  volts  apijlied  for  one  minute  between  sccond- 
arj-  and  earth.  Between  primary  and  secondary  an  alternating 
current  is  applied  for  one  minute  at  lO.OIX),  20,000  or  30,000  volts, 
according  to  "  Form." 

The  "  CiS  "  transformer  is  suitable  for  circuits  where  the  primary 
current  does  not  exceed  300  amperes,  and  the  voltage  between  any 
pha.se  and  earth  does  not  exceed  2,0(H)  volts.  The  primaiy  winding 
is  assembled  between  two  secondary  windings  on  a  laminated  iron 
core,  the  laminations  of  the  core  being  interleaved  to  avoid  butt 
joints.  The  primary  terminals  consist  of  tinned  copper  strips 
rigidly  connected  to  the  ends  of  the  primary  winding  and  drilled  to 
suit  bolted  connections.  The  secondary  terminals  are  movinted  in 
convenient  jjositions  on  the  frame  castings.  If  it  is  desired  to  in- 
creas<!  the  distance  l.'etween  the  primary  terminals  and  the  surface 
iijK>n  which  the  transformer  is  mounted,  a  cast-iron  stool  can  be 
supplied  for  fixing  under  the  frame  castings,  thereby  increasing  the 
height  of  the  terminals  to  '>  in. 

In  the  "  f'F,  "  transformer,  which  is  suitable  for  primary  currents 
of  100  to  I, (MX)  amperes,  where  the  voltage  between  any  phase  and 
Mirth  does  not  exceed  2,(MK)  volts,  the  primary  comprises  a  straight 
copper  rod,  having  a  terminal  at  each  end  suitable  for  a  bolted  con- 
nection. This  transfonjicr  is  of  the  ring  core  type.  The  secondary 
coil  is  wound  round  a  laminated  core,  but  insulated  therefrom,  and 
the  whole  is  taped  up  s/iliil  and  assembled  on  a  thick  porcelain  tule. 
This  [lon^eliiin  tube  forms  a  moisture-proof  insulation  between  pri- 
mary and  wjcoridary  ami  is  submitted  to  searching  mechanical  and 
elMrtrical  lestH  before  Ixiing  put  into  service. 

The  "  f 'H  "  tninsformer  IIJuKt rated  herewith  is  suitable  for  primary 
'  iirrent*  up  to  'MHI  amfieres,  where  1  he  voltage  iMjtween  any  pha.se  and 
earth  does  not  exceed  4,(KK)  volts.  The  core  and  windings  arc  exactly 
i.imilar  lo  Ihow?  for  the  "  f 'S  "  transformer,  but  they  are  as.seiublcil 
inside  u,  ciiHtirnn  riiw.  This  cas<r  terminates  .-it  each  end  in  a  pon  i 
lain  cone,  throuKli  which  the  primnrj'  terminals  are  Ijrought  out. 
After  the  trnnHformer  has  U'cn  linaliy  asfemble<l,  the  case  and 
I  orcelainH  are  tilled  with  iimulat  jng  compound.  The  sc^condary  leads 
are  lirouglit  through  IjuhIicmI  holes  to  ternilna's  fitted  in  the  lower 
|.<irtion  of  the  cnstinK. 

'nil!  "fN,"  traMHfnriMer  Ih  Huitable  for  e.h.t.  circuits  up  to  300 
iiiipercd  (irimnrv'  ciirrr.nt,  wliere  the  voltage  between  any  phase  and 
earth  dwH  not  exned  7,1100  \ollH. 

'ITie  priiiuiry  'nil  im  iiiHidated  from  the  secondary  and  frame  by 
means  of  two  thick  |)orre|ain  tulM-Hthrough  which  it  isthreaded.  TI.e 
uneondary  >oil  ia  wound  on,  hut  insulnled  from,  a  ring  I'ore  built  up  of 
InrninnlicniH.  TJie  noeoniiary  cnil  and  core  are  tajieil  up  together, 
ahd  the  whole  slipped  overoni-  of  the  porcelain  tubes  befori-  the  pri- 
iiuir>'  eoil  in  wound.  The  |iorcelain  tiilies  form  a  perfeit  moisture- 
liTfKif  ininilnlion  betw«<«>n  primary  and  seiondnry.     All  porirlains  are 


carefully  inspected  for  cracks  and  flaws,  and  are  also  subjected  to  a 
searching  electrical  test.  The  finished  transformer  is  assembled  and 
clamped  in  a  cast-iron  bracket,  furnished  with  slotted  feet  for  fixing. 
The  primary  tenninals  are  rigidly  fixed  on  the  insulated  winding,  one ;.; 
each  end  of  the  transformer,  and  are  drilled  for  a  bolted  connection. 
An  important  feature  of  this  transformer  is  the  copper  lining' 
fitted  to  the  porcelain  tube  and  electrically  connected  to  the  primarx 
coil.  This  renders  impossible  any  corona  etfect  or  silent  discharge 
between  primary  winding  and  porcelain  tube,  thereby  avoiding  li:~.- 
bility  of  acid  action  and  the  consequent  deterioration  of  the  insulation. 


'THE  ELASTA  MAN. 


There  i.'i  no  need  to  introduce  this  "  jiriugy  "  individual  to  our 
readers.  His  adventures  and  capabilities  are  now  set  out  in  a  new 
booklet  entitled  ""  Mj'  Life,""  which  we  have  received  from  Pope"^; 
Electric  Lamp  Co.  (Ltd.).  In  this  booklet  Mr.  Elasta  is  depicted  in 
all  sorts  of  situations,  each  pointing  a  moral  as  to  the  virtues  of 
"■  Pope"s  Elasta  British-made  Wire  Lamps."'  \^'e  imderstand  from 
Messrs.  Popes  that  the  use  of  this  mascot  has  drawn  considerable 
attention  to  the  merit  '•  of  their  manufactures,  and  we  feel  sure 
that  the  booklet  camiot  fail  to  interest  not  only  electrical  men.  but 
also  the  general  public.  Messrs.  Popes  offer  to  suppl_\  contractor; 
with  printed  copies  of  this  booklet  upon  request,  and  we  would 
recommend  our  readers  to  get  into  touch  with  them  at  once  before 
tlie  first  edition  is  exhausted. 

SWITCHING  EXAMINATIONS. 

Messrs.  A.  P.  Luudlicrg  A:  Sons  have  just  gut  out  a  new  edition  if 
their  (i  pp.  exam,  folder.  alTording  particulars  of  tl.cir  free  exaniina 
tions  in  electric  light  switching.  The  fresh  selection  of  im.solicited 
expressions  of  opinions  from  examinees  given  therein  make  interest- 
ing reading,  and  a  reference  is  made  to  the  got.d  o]iinions  of  central 
station  chief  engineers  and  ])rofessors  and  teachers,  which  appear  in 
other  of  the  firm's  publications.  All  these,  together  with  the 
opinions  of  the  electrical  ]iress,  go  to  show  that  the  subject  of  electric 
light  switching  has  fully  justified  its  claim  to  be  an  imjMrtant  branch 
of  electrical  installation  work.  -Any  doubt  on  that  score  should  be 
disijciled  by  the  reprint  of  the  record  rcsullsof  the  last  ciiiuiictilicin. 
on  the  back  |)agc  of  the  folder 


Manufacturers  of 

PHOSPHOR     BRONZE, 

GUM  METAL,  MANGANESE  BRONZE, 

Brass  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 
CASTINGS 

PHOSPHOR   TIN. 
PHOSPHOR   COPPER. 

CHARLES  CLIFFORD  &  SON,  LTD.. 

Bl  RIMING  MAIM. 


Prlnlad.nd  Publbtwd  by  th*  Propri«lon,"TiiR  Elbctdician  "  Pkiktino  and  PubluhinoCo.,  Lto.,  atthe  Edlic  n  i  I  nr  in 
1 , 2  tnd  3,  Salkiuiv  Couiit,  Fl»it  Stkmet,  In  llw  City  of  LONDON,  F«iday,  Novewdiir  3, 1 91 6. 
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4  <^<^  444^  4444-44-44444-^44444  4 

Can  the  suggestion  to  use  steel  conductors  be  an  indication 
that  the  public  is  tired  of  the  honesty  of  the  copper  'bus  con- 
ductors, not  to  mention  that  of  the  conductorettes. 

Many  well-known  London  commercial  electri.cal  men  are, 
I  understand,  now  residing  in  breezy  Brighton.  I  am  told 
that  at  present  emerald  green  is  a  favourite  colour  in  certain 
quarters,  but  for  the  moment  I  am  not  allowed  to  say  more, 
except,  perhaps,  '"  provincial  papers,  j^lease  cop)'." 


There  y'.tRE  Bill,  th.^t's  wot  comes  o'  vsin'  a  motor  car  for 

PLEASURE. 

[From  Glover's  Abnavac. 


A  correspondent  informs  me  that  tiie  manager  of  a  northern 
theatre  syndicate,  in  forwarding  an  order  for  half-watt  lamps, 
<'oncluded  his  letter  as  follows  :  "  I  have  got  the  25-volt, 
•60- watt  2  watt  lamps  workmg  O.K.  The  colour  effects  are 
.ibsolutelv  It,  and  if  only  the  life  is  anything  like  decent — well, 
i'n  click:'  '  Shure.'  " 


What  will  tliis  dear  man  do  if  the  lives  of  the  la 
strictly  proper  ? 


;  are  not 


"  Le  Rile  "  makes  a  good  joke  on  German  submarines"^ 
showing  a  member  of  the  crew  complaining  to  the  commando j. 
that  the  compass  refused  to  work  properly.  "  That  comes  o 
giving  you  all  Iron  Crosses,"  was  the  sarcastic  reply.  The 
story  is,  of  course,  a  "  variant."  There  are  two  others  in  the 
same  .series.  One  is  that  of  the  air  pilot,  who  said  liis  compass 
was  .so  snesitive  tiiat  if  lie  took  an  iron  toi-ic  it  was  ujj.set.  The 
other  is  of  the  switclil)oai'd  attendant  who  couldn't  get  a 
rise,  and  said  tiiat  the  paralleling  voltmeter  read  It)  volts  low 
i)ecause  the  "  iron  had  entered  into  his  soul  !  " 


Apropos  of  the  foregoing,  a  correspondent  sends  me  the  fol- 
lowing humorous  cutting  from  a  lay  paper  : — 

"  A  Continenta!  surgeon.  Prof.  H.  cUi  Bo;s,  has  devised  what  is 
{'.escribed  a^;  an  entirely  new  method  of  massage.  It  is  calculated 
to  have  a  deeper  reaching  effect  on  the  digestive  organs  than  the 
usual  superficial  treatment,  but  primarily  it  is  intended  for  the 
diagnosis  of  some  forms  of  disease. 

"  The  pat 'ent  swallows  a  quantity  of  magnetic  iron  in  the  form  of  a 
\ery  fine  powder.  Then  an  electromagnet  with  a  current  of  about 
.'5  kw.  is  p'ayed  over  the  abdomen.  The  internal  iron  naturally 
re.=ponds  to  this,  and  active  movements  of  the  intestine!  fibres  are' 
the  result.  ^  These  pulsations  are  ali.o  excited  and  increased  by 
interrupting  the  electrical  current,  so  that  extreme  live'iness  of  the 
patient's  organs  is  produced. 

"  The  magnet  consists  of  an  iron  core  20  -n.  long  by  5  in.  thick, 
with  a  concave  po'e  at  an  enlarged  end,  and  ai  opposite  flanged  po'e 
at  the  other  end.  This  is  wound  with  enamelled  wire.  It  is  pro- 
vided with  an  iron  frame,  a  universal  joint,  and  a  handle  which 
render  it  easy  to  manipulate.  As  the  iron  inside  the  stomach  and 
intestines  is  opaque  to  X-rays,  the  whole  process  of  intestinal 
action  can  be  watched  during  the  massaging  operation." 
I  believe  that  the  Igranic  Co.  will  be  interested  in  this  form  of 
■"  lifiing  "  magnet  I 

Birniii  ghani  citizens  ought  to  feel  compensated  for  tramcar 
.stoppages  judgmg  by  the  followmg  from  the  "  Birmingham 
Gazette  "  :  "  Even  a  10  minutes'  service  would  be  preferable 
to  the  queer  e.xcitement  of  getting  on  a  car  without  any  idea  of 
whether  one  was  going  to  be  marooned  on  the  way,  or  made  to 
change,  or  enjoy  the  delirious  good  fortune  of  reaching  one's 
destination  according  to  schedule."  Yes  ;  but  what  other 
tramway  authority  outside  the  L.C.C.  can  relieve  the  monotony 
of  a  Car  journey  with  thrills  and  anticipations  such  as  are 
now  enjoyed  in  Birmingham  ? 

*  *         *         * 

The  Wrexham  electricity  department  have,  according  to  the 
local  paper,  "  decided  to  '  illuminate  '  the  disconnecting  boxes 
in  the  street  with  luminous  paint."  I  understand  that  in 
uationalfinterests  Mr.  F.  W.  Willcox  will  not  complain  of  this 
bringing  the  source  of  illumination  into  the  line  of  sight, 
although  it  does  contravene  all  th^  laws  of  good  lighting  ! 

*  *         *         * 

The  Batti- Wallahs  will  "  form  fours  "  once  this  season,  on 
Friday  evenmg  next,  November  17th.  They  will  be  com- 
manded by  'Appy  'Amp-stead  Wyld,  who  will  call  the  roll  at 
6.30  p.m.  sharp  ;  usual  "  dug  out."  One  of  the  features  of  the 
round  up  will  be  a  "  bob-a-nob  "  sweep  for  a  genuine  Zepp 
relic.  The  proceeds  will  go  to  the  British  Red  Cross  Society. 
Wind,  weather  and  Zepps  permitting,  the  Batti- Wallah 
orchestra  will  give  selections  (?)  during  Mess. 

*  *  *         * 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electricun  (Second  Series),  Nov.  8,  1879.] 

Telephonic  Exchanges. — We  are  glad  to  hear  that  the  system  of 
telephonic  exchange  is  about  to  be  practically  tried  in  .Sl.eftield.  A 
nuniljer  of  firms  have  given  in  their  names  as  subscribers,  and  wires 
will  be  laid  forthwith. 

The  Late  Electric  Lighting  Company. — The  apparatus  belong- 
ing to  this  company  was  sold  by  auction  last  week.  The  sale  took 
place  by  order  of  the  official  liijuidator. 

Prof.  James  Clerk  Maxwell. — We  regret  to  have  to  announce 
the  death  of  Pr{)f.  Clerk  Maxwell,  which  took  place  on  Wednesday. 
Nov.  f),  at  his  residence  in  Scroope-terrace,  Cambridge.  We  hope  in 
our  next  issue  to  give  details  as  to  the  work  of  the  late  professor; 
meanwhile  we  nuiv  say  he  graduated  as  Second  Wrangler  in  1854, 
Mr.  Kouth  being  Senior,  while  both  were  bracketed  us  c()ual  in  the 
c(,ntest  for  Smith's  Prize.  His  loss  will  be  severely  felt  in  all  scien- 
tific circles,  both  at  home  and  on  the  Continent. 


ALWAYS  INSTAL  itdifetfllii  HEAVY  DUTY 

MOTOR     STARTING     RHEOSTATS 


No.  10c.— Has  interlocked,  easy  looperate.  IokkIc  joint 
levers,  massivelaminated  brush  contacts  and  busbnr 


KiRA/lK    KI.tCTKlCC^L^-^    147,  Queen  Victoria  Street,  London. 
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SIEMENS 


STANDARD 

ELECTRI  ^     MOTORS 


for 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Heal  OrricE:  CAXTON  HOUSE.  WESTMINSTER,  S.W. 
felephcrr  :  CERFAPt   860  Telegrams:    '  Siembralos.  Vic.  London." 

Suppliei  Dopt.:    38  A  SB.  UPPER   THAMES  STREET.  E.C. 
T^olechcre     CiTv  .53SC  Telegran.s        Siemotcs    Cent..  London  ' 

HOME  BRANCH  ADDRESSES 
eipuiNOHAU— Central  he.  No*  St    ,   Manchester— 19b.  Doansgato 
Bristol— 30,  Bridge  Street.  Newcastle- M-bS.Collingwooa 

CARDiFf— 89.  St.  Mary  Street.  Sheffield— 22,  High  St.        (Bldgr 

Glasgow— 6t  Waterloc  Street  |  Southampton— 46.  High  Street 

Branches  In   Principal  Towns  Abroad. 


SEARCHLIGHTS. 


For  manj-  years  the  .searchlight  projector  liaa  l;een  an  important 
item  in  naval  and  mliitarj'  efjuij  nients,  and  it  i.s  now  recognised  to 
lie  eswiitial  botli  for  ))iirposes  of  aggression  and  defence  in  night 
0|enilion.s.  It  in  extensively  employed  on  all  jiassenger  and  im- 
[orlant  cargo  Hhips,  as  well  as  ferrj',  patrol  lioals  and  trawlers.  Jn 
(widiliori,  it  is  applied  to  many  industrial  operations,  including 
Kurfaco  mining,  excavation  and  dock  work,  also  for  ad\crtising  and 
theatrical  purprjscH,  and  in  connection  with  fire  brigade  and  other 
renciie  work.     McMHrs.  Crompton  &  To.  have  siieciali.scd  in  the  manu- 


facture of  this  class  of  apparatus  for  over  35  years,  and  have  supplied 
many  thousands  of  projectors  to  the  British,  Colonial  and  Foreign 
Governments,  also  to  the  leading  steamship  and  commercial  com- 
panies at  home  and  abroad. 

In  the  smaller  sizes  of  Crompton  searchlight  projectors,  the  training 
and  elevating  motions  are  directly  controlled  by  hand,  either  with 
or  without  the  use  of  gearing,  but  in  the  larger  sizes  irom  24  in.  and 
upwards  they  can  be  supplied  with  hand  control  through  gearing  : 
and  electrically,  mechanically,  or  hydraulically  controlled  from  a 
dis  nnfc. 


Fro>jt  \'iew  i*.iR.soN.s  Split  Mirror. 


< 'roiupion  standard  projectors  are  buiit  in  many  types  and  sizes, 
some  of  the  principal  of  which  are  given  in  the  following  table, 
tog'jther  with  particulars  of  the  currents  for  wliich  the  lamp  can  be 
designed  : — 


With  pedestal  base. 

With  cone  base.              |y 

Dia.  of  mirror.      Lamp  current. 

Dia.  of  mirror. 

Lamp^current. 

12  inches 
14       ,. 
ll>       .. 

25  to  30  araperos 
30  to  40       .. 
40  to  50       „ 

20  inches  j 
24      „     'li 
30      „ 

^00  to    70  amperes 
^70  to    80"  \\., 
no  to  100^',, 

1><       .. 

50  to  ()0       „ 

30      „ 

^100  to  120       „ 

■>i>       .. 

m  to  70 

42  j  „  ' 

150  to  180^'^  „ 

48  i  „. 

180  to  200    J  „ 

(jO       „              200  to_220       „ 

I'nojwToH  oit  OiM.Aifiiiii.t:  8TA;«n. 


I  >  m;  .    u  I  111    I'l, 
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The  Lamp  with 
a    living    in   it. 

The  merits  of  Pope  "Eiasta"  British 
Made  Wire  Lamps  are  being  told  to  the 
general  public  in  the  "  dailies "  and 
"  weeklies,"  A  demand  is  being  creat-^i 
in  all  parts  of  the  country. 

POPE 

ELASTA 

WIRE  LAMPS 

have  buil*  up  a  reputation  on  sheer 
merit  They  withstand  vibration.  Fila- 
ment never  become;  brittle.  Brilliance 
retained  to  the  last.     "  Eiasta  "  is  the 

lampof  ali-rourd  merit. 
Wyile  for   Terms   and  Booklet  No.   II. 

Pope's  Electric  Lamp  Co.,Lt(i. 

HITHE     ROAD,     WILLESDEN. 
[  ONDON.    N.W, 


\  ^  ^'^-'-^^-^ff-i''^^^^ "v'^'^'Si V^-V 


BELLING 

&   CO. 

We  can  quote  you  for  and  are  regularly  supplying  :— 

Electric  Heaters  for  Shell  Drying  Ovens. 

Gas  and  Fire-proof  Heaters  for  Loading  Rooms. 

Immersion  Heaters  for  Wax  Melting, 

Air  Warmers  for  Fabric  Drying  Rooms. 

Low  Temperature  Radiators  for  Work  Rooms. 

Electric  Fires  (Radiant  typei  for  Offices,  Sec, 

Electrically-heated  Water  Tanks  to  deal   with  any  quantities. 

Thermostatically  controlled  apparatus  to  keep  either  water  or 

air  at  any  desired  temperature. 
Electric  Toasters,  Water  Boilers  and  GriUers  for  Mess  Rooms. 

We  have  had  large  experience  in  adapting  electricity  to 
many  novel  manufacturing  processes,  and  are  prepared  to 
submit  quotations  and  drawings  to  meet  any  given  conditions, 

BELLING  &  CO..  Electric  HeatiniSoecialists.  Derby  Road.  EDMONTON.  LONDON.  N. 


E.  SHOWELL  &  SONS,  Ltd.. 

STIRCHLEY.   BIRMINGHAM. 

Drawn  Shell  Work 

IN  BRASS,  COPPER,  and 
STEEL. 

Any  size 
up  to  8"  diam.  X  4"  deep. 


Solf  Agent  lor  the  Electrical  Trade: 


Telephone:  HoW.; 


Quick  Break. 

Blades    dead   when 
Switch  is  open. 

Maximum  Contact  Sur- 
faces. 

Liberal  Current  Carry- 
ing Parts. 

Sizes  : 
15.  30,  60  and  100  amperes. 

SIMPLEX  CONDUITS  LTD., 

Garrison  Lane,  Birmingham. 


LONDOH—  „,  ^ 

113-117.  Charing  Cross  Rd.W.C. 

MAMCHB5TBR— 

16.  Corporation  Streftt, 
Glasgow— 

72«.  Watorloo  Street 
Bristol — 

10  &  II,  Denmark  Street." 

N«"CAST-  R— 

61-65,  Hljh  Bridge. 


LBBD9 — 

6,  White  Horse  Street,' 
96.  Whitechapol. 

SWANSBA — 

14.  Heathfleld  Street. 
Carp"'— 

4.  W-steate  Street 

l.Crimon  Plac» 
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REGULATING 
RESISTANCES 


ISENTHAL 
&  CO. 

(Department  4) 

Denzil  Works, 
Willesden,  London,  N.W. 


to  the  Admiralty.  War  i 
Colonial  Office.  Postn 
CeDeral,  &c. 


The  projo:;tor8  are  provided  willi  accurately  ground  parabolic 
glaHs^mirrors,  but  when  desired  other  tyjjes  can  be  supplied  to  suit 
eu.ftomers'  requirements.  The  lamps  employed  throughout  are  of 
thc^eompany's  horizontal  carbon  ty[;e.  arranged  for  hand  and  auto- 
matic working.  They  are  designed  (o  burn  with  4")  to  70  volt.s  across 
the  terminals.  ll:ca';M:d  value  dc]cniling  upon  the  current  for  which 


•Zl  m.  IsvKiiTKii  riK.iKc-roii  imi  Koi-b  Contiku.. 


they  are  wnuiid,  and  the  ch|j.ii  of  larlM.iiH  (o  bp  uKcd.  When  lamps 
urn  iiup|ilie(l  from  conHtunl  voltage  cireiiitH,  it  in  neceiHary  to  redme 
Ihr-  Iftll.r  to  the  working  voltage  of  (he  lamfw ;  for  premlureM  up  to, 
«iy.  110  vollH,  a  Hldiujyiiiu  rciiMlaniii  is  emiiloyed.  Kor  preiwureK 
"'""*"  'i".  *""''"•  niuOir  gnncml'irH  or  convnr.erH  are  generally  sup- 
jiliod.  lljoiic  mnchiiioN  iKiuig  oft«n  (leHigiiorl  lo  siiif  tho  working 


characteristics  of  the  lamps  without  the  use  of  steadying  resistances. 
By  this  means  tlie  overall  efficiency  of  the  plant  is  considerably 
i  ncreased. 

-  In  addition  to  the  ordinary  hand-controlled  searchlight  projectors, 
with  or  witliout  gearing  for  elevating  and  training  motions,  many 
lunulreds  arranged  to  be  operated  electrically  from  a  distance  have 
been  supjilied.-  In' this  case  the  motors  for  actuating  the^ elevating 
and  training  gear  are  housed  within  the  cone  base.     The  company 


r-\ 


NEW     ILIST 
ON  REQUEST. 


NATURE  says.- LI. I E3 

"  The  list  is  one  of  the 

most    complete    we    have 


.Anti-Air(  e.\ftJ_Projector. 

has  also  sup])lied  mmurous  searchlight  projectors  with  various  forms 
of  distant  mechanical  control,  in  which  the  respective  motions  are 
actuated  by  means  of  rods  or  wirejropes  from  the  bridge  or  chart 
hou.se.  togctherVwith'others  of  specially  constructed  light-weight 
pattern  designed  for  easy  dismantling  and  storage.  ( 

]The  ab.sence  of  any  recognised  standard  as  a  basis  of  comparison 
for  the  effective  range  of  any  given  size  of  searchlight  projector 
renders  the  questioirof  guarantees  an  exceedingly  difficult  one.  It 
is  impossible  to  compare  the' relative  merits  of  searchlight  projectors 
on  the  basis'of  candle  jwwer.  Candle-power  values  are  devoid  of 
meaning,'"and^therefore'the  company  do  not  i)Ut  forward  any  such 
values  in  the  form  of  guarantees.     The  range  of  a  .searchlight  |)ro- 


jerliii'.  and  llir  iiiIciimIv  of  illiiriiiiial  ion  .il  a  di'^laril  poiiil.  ar.' 
dependont  upon  a  number  of  factors.  'I'he.se  include  the  power 
aliHorbed,  ty]x\  hIzo  and  i|iiality  of  ehu'lrodes,  mirror  anil  lens,  (he 
adnoHpherle  condidonH.  nadire  and  size  of  object  («  be  illuminalcd, 
and  the  visual  iieiiKy  and  position  of  (he  observer  fecial  i\e  (o  (he 
Ixiaui.      It  Ih  true  iiuxV  res|HUisibili(y  for  ;i]any  of  these  points  icstfl 
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Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

EnameUed  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Anneahng  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


PRESCOT  FROGS  &  CROSSINGS, 

The  arcing  and  flashing  which  takes 

place  at  the  termini  of  many  tramway 

systems,  when  the  trolley  is  reversed, 

can  be  obviated  by  the  use  of 

PRESCOT  TROLLEY  CHANGERS. 


Moreover,  the  car  is  not  plunged  into 
gloom  while  the  conductor  is  fish- 
ing for  the  other  conductor  somewhere 
up  aloft   in   the  Cimmerian  darkness. 

Write  for  partimilars. 


BRITISH  INSULATED  X  HELSBY  CABLES 

Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works:     PRESCOT    and     HELSBY. 

Branch    Offices   in:     LONDON,    MANCHESTER.    GLASGOW.    BIRMINGHAM. 
NEWCASTLE,   CARDIFF.  DUBLIN.  LEEDS  &  BELFAST. 

OVERSEAS    BRANCHES: 

AUSTRALASIA:  The  Wool  Exchange,  King  Street,  Melbourne. 
EASTERN  INDIA:    11,  Clive  Street,  Calcutta. 
SOUTH  AFRICA:   Telegraph  Manufacturing  Co.  (Colonial),  Ltd. 
P.O.  Box  2827  Johannesburg. 
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Ferranti  Ltd 

HOLLINWOOD.  Lancashire. 


SWITCHGEAR,  TRANSFORMERS,  METERS, 
ELECTRIC    HEATING    &    COOKING  APPARATUS. 


One,  Two  &  Three  Phase 
MOTORS. 

LANGDON-DAVIES    MOTOR    GO. 

Head    Office:    110,    CANNON     STREET,     LONDON,     E.G. 
Work!  :  Dermody  Road.  Lewlaham,  London,  S.E. 


vritli  the  manufacturer,  but  the  one  haviu';  the  most  far-reaching 
influence  on  the  beam,  namely,  atmospheric  conditions,  is  quite 
beyond  the  control  of  the  manufacturer.  The  distance  which  the 
beam  from  a  searchlight  projector  will  carry  is  not  entirely  a  question 
of  clearness  of  atmosphere  (itself  an  immeasurable  quantity),  but  it 
is  also  largely  a  question  of  humidity.  The  distance  which  the  eye 
can  see  does  not  altogether  depend  upon  the  distance  which  the  beam 
carries,  but  is  governed  to  a  large  extent  by  the  screening  effect  of 
the  haze  of  light  which  is  formed  round  the  beam.  The  amoiuit  of 
this  depends  ujxin  the  distribution  of  light  which  takes  place  in  the 
beam,  which  again  is  dependent  on  the  humidity  of  the  atmosphere 
at  the  time  of  test. 

Messrs.  Crompton  &  Co.  have  obtained  experience  in  effective 
range  of  searchlight  projectors  of  all  sizes  in  many  parts  of  the  world. 
This  im[K)rtant  information  has  been  carefully  studied,  and  mean 
values  obtained  for  atmospheric  transparency  over  a  long  period  of 
successive  ob.servations  for  a  given  locality.  They  can  advise  on 
the  most  efficient  size  of  projector  to  employ  for  a  given  duty,  on 
receipt  of  information  relating  to  the  locality  and  altitude,  the  range, 
size,  colour  and  surroundings  of  the  objects  to  be  illuminated,  and 
the  type  and  size  of  electrical  plant  available.  There  may  be  a 
considerable  difference  in  the  size  of  a  searchlight  ]irojector  for  a 
fjiven  duty,  depending  upon  the  locality.  It  is.  therefore,  essential 
for  full  information  to  be  given  with  the  inquiry  so  that  the  power 
consumption  of  the  projector  shall  be  a  minimum,  thereby  reducing 
the  initial  cost,  dimensions  and  weight  of  the  generating  plant,  and 
possibly  avoiding  the  necessity  of  enlarg'ng  an  exi.sting  plant. 

The  comi)any  has  designed  and  constructed  a  large  number  of 
jiortable  projector  equipments  complete  with  generating  plant,  for 
!ield,  fortress  and  anti-aircraft  service,  mining,  salvage  and  repair 
work.  This  class  of  plant  for  military  field  work  is  often  required 
to  withstand  the  worst  possible  service  conditions,  and  careful 
attention  is  therefore  given  to  the  design  to  ensure  light  weight  with 
rigidity  and  simplicity'of  construction,'interchangeability  and  ease 
of  replacing  any  of  the  working  parts. 

The  foregoing  details  arc  abstracted'from  a  uew'catalogue  ( List  P.  1 ) 
which  Messrs.  C^rompton  &  Co.  are  just  about  to  issue  to  the  industry. 


THE  "KANTARK"  FUSE. 

Xunu:rouii  and  successful  attempts  have  been  made 
[Kircelain  handled  replaceable  fuse  which  can  be  f  rns'cd 
the  conditions  of  industrial  power- 
circuits,  iiiifl  heating  and  cookiiij.' 
cireuitH.  Am  a  rule  those  fuses  tern  I 
nithnr  to  coinploxity  in  the  shape 
of  the  fM>rc(-|aln  handle,  and  the 
fuse- wiro  m  ho  Hhielded  that  the  veji 
libit  ion  is  poor,  and  after  ropoatcil 
hi'iiUi]  ami  '(Kiliiiy  the  wire  will  iioif" 


carry  its  full  rated  current.  There  has  not  hitherto  been  designed  a 
fuse  in  which  any  appreciable  length  of  the  fuse-wire  is  in  free  air. 
In  the  ■"  Kantark  "  fuse,  of  which  particulars  are  now  being  distri- 
buted to  the  trade,  the  makers  have  succeeded  in  devising  a  form  of 
carrier  which  exposes  a  considerable  length  of  the  wire  to  the  air  and 
a  contact  block  with  a  chamber  so  shaped  that  there  is  free  circulation 
of  air  around  the  wire  ;   the  shape  of  the  carrier  immediately  behind 


r~4 


f 


f^ 


Dktaii,  or  Hi 

(•,,....,..11. 


'K,\ntaiik"  Khhk  Hi.ook  ani>  I'"un 

('M.lill.K 


•'Kantark"  Distrlbltion  Board- 

the  fuso-wireTand''tlic  shape  of  the  chamber  in  the  contact  block 
assist  in  the  expulsion  of  the  arc  when  the  fuse  blows.  The  illustra- 
ti(ins.rei)roduced  herewith  clearly  bring  out  these  points. 

Turning  lirst  to  the  contact  block,  it  will  be  noticed  that  this  is  of 
substantial  construction  and  that  the  terminals  are  embedded  in 
i-ectangul,ir  receptacles  -.it  the  top  and  bottom  of  the  block.  De- 
tachable protective  shields  arc  fitted  over  the  ter- 
^  ininal  I'eccptacles,  and  these  effectually  guard  the 

S~^    "~k  live  metal  from  incidental  or  to  some  extent  dcli- 

I  p)    I  berate  contact.     The  fuse  carrier  is  also  a,  sub- 

II  11  stantial  porcelain%lock  and  is  fitted  each  end  wit li 
double  contact  prongs  and  large  sized  pinching 
screw  for  so  'uring  the  ends  of  the  fuse-wire  in 

position.  The  double  contact  blades 
are  an  advantage  for  carrying 
heavy  currents. 

This   interesting   fuse   is    being 
made  and  ]mt  on  the  marlwt  by  the 

III        V       VI       ^''f'l'">''    VAmUw   Mfg.  ('o.,"Bir- 
"    "    I     I         ^~- —       \       mingham.  andisolTored  bothiutho 
r  I        ;//     "/,  ■  y\       separate  block  form  anti  made  up 
in  iron  cases  as  a  distribution  board. 
The  des(.riptive  list  giving  parlicu. 
I.arsof  this  fuse,  contains  a  table  of 
I iricTs.if  (hull lie  and  triple  |)olefuse- 
boards  for  from  2  to  H>  ways  and 
ill  llircc  sizes.  HI   I,'),  20-HO,  and  .")(!  amperes.     The  fuses  are  .suitable 
fell  |in.ssiii(.is  up  to  (!(M)  volts.     The  Company  state  that  thoy  will   lie 
ploasi^d  to  s(.iid  a  .sample  board  free  of  charge,  on  sale  or  return,  fov 
cualomors  to  test  and  iiis|K'cl.     The.  fusiMS  so  interesting  tli:i(  wir  feel 
sine  riiMii\  of  Miir  iv;i.le;s  will  l;ik(.  ailv;mlage  <if  thisolTer. 


\ii;wN  (II  ••Kantark"  Ki'SK, 
iiiiwiNd  I'osrrioN  ok  Kusb  in 
'aurikh  and  Krkic  Ant  Spaces. 


TINNING     FURNACE 

\;,  rOATING  WIRES  wilh  Tin.  l.n«d.  .Ir       for  ij.o    ••    •    HATH. 

WITHOUT  OXIDATION.      AUTOMATIC  HEAT  CONTROL. 

Tl.<    ..I,  Tl. Hi. I  ri.nl  on    II,.     W.,rl')'l    M.,rh.l    will,    AnI'.in.llr     llr.l    (..nil.) 

MONOMKTER   Mfi{.   Co.,   Ltd.,   Aston,    BIRMINGHAM. 


GUARANTEED 


SECOND    HAND 


THE    VICTORIA    ELECTRIC    PLANT   CO.. 
SPENSER    STREET,    WESTMINSTER,    S.W. 

ChnnBl  Victoria  4026.  Gr«m>  I  Vlcmlnsler.  Sowwt,  Ijindo 
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Canadian  and  Indian 
MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM  STOCK  200.000  lbs. 


Peerless    Leatheroid   Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 
THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 
ADMIRALTY    OVER    1910.    I9I2.    1913.    1914   and    1915. 


ATTWATER  &  SONS, 


Telephone  No. 
1045  (2  lines). 


HopWOOd  St.  Milh,     EstaWUhedlses. 

PRESTON.  L'^^e'.EitPon'' 


J.  P.  DEVINE  CO.,  Buffalo. 

MANUFACTURERS    OF 

VacuDiD  Dmi  aDii  ipiegoatlD!!  Flaot. 


(PASSBURG  SYSTEM.) 

The  Devine  Co.  are  well  known  in   the    United    States 

and  Canada  as  the  leading  manufacturers  and  experts 

in  Vacuum  Drying  and  Impregnating    Plant   and    have 

over  1,500  such  plants  in  successful  operation. 


AIR  PUMPS,  COMPRESSORS, 
VULCANISERS, 
CONDENSING   PLANT. 


Solvent     Recovery     and     Derisinating 
Plant  a  Speciality. 


Sole  Representative  : 

JAMES    LIVINGSTON,    LTD., 

30,  ar.  ST.   HELENS,  LONDON,  E.C. 


Teltgtams  and  Cabin  : 
"Cinerary,  Londom." 


Tclt/hone  : 
London  WAti.31Sl, 


ENGLISH 
EDISWAN 

EVERYTHING 
ELECTRICAL 


The  house  of  Ediswan  is 
the  best  equipped  to  deal 
with      all    [enquiries      for 

Everything 
Electrical. 

ENTIRELY  BRITISH. 


The  Edison  Swan  Electric  Co.,  Ltd. 

PONDERS    END.  MIDDLESEX. 

^London    and    Provincial    Depots. 


l||||||||||||||||||||illllllllllllllllllllllllllllllllllllllllllllllllllllllll!IIIIIIIIIIIIIIIIIIIIIIIIIIW 

The  speeding  up  of  machinery  | 

and  the  consequentj, lowering  of   production  costs  i:  M 

of  vital  moment  in  these  days  of  keen  competition.  | 

If  you  use!  clutches!  or^ brakes,  J'"",  are^not  securing  g 

the   maximum  efficiency  if  they  are  not  lined  with  m 

Ferodo   fabrics.      Leather   is    always  unsatisfactory  = 

because  its  coeiEcieut  of  friction  drops  very  rapidlyff  J 

with  a  rise  in  temperature anditisliabletochar.    TheJ^  M 

elEciencyof  Ferodofabricsriseswiththetemperature,  p 

and  they  are  absolutely  non-inflammable.     Metal  to  = 

metal  surfaces  often  cause  considerable  trouble  owing  M 

to  the  metal  dust  created  by  friction.    This  is  obviated  J 

by  using  Ferodo  fabrics.  g 

Secure   efficiency    and   economy;,by    Hning    j'Oui  m 

clutches  and  brakesjwith  g 


FERODO 


CLUTCH  AND  BRAKEjiLININGS.        | 

U  Contractors  to  the  War  Office  and  Admiralty,  London  p 

S  General     Omnibus     Co.     and    Undergy  und    Electric  % 

---  Railways   of   London   and    Paris.     Lis,    "  X "  from  m 

I  The  Herbert  Frood  Company,  Ltd.  | 

i  Works:  CHAPEL-EN-LE-FRITH.  | 

H    'Phone:  19  and  20  Chapel.  .  Wires:  ■'Fiiction,  Chapel"   a 

i  LONDON:  BIRMINGHAM:  ■ 

39,  Upper  Rnthbone  Place,  W.         202,  Corporation  Street.    J 

^        \Vc  hold  stocks  at  Belfast,  Bristol,  Cardiff.  Fldinburgh,  ( 
g  Glasgow,  Liverpool,  Manchester  and  Newcastle.  J 

Iniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinttiii^ 
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D.&S. 

"HANOLE"  FUSES. 

50  amps,  and  upwards.    600  volts. 


Asbestos  sheathed  fuse 
wire.  Substantial  porcelain 
carrier,  effectually  shield- 
ing hand  from  "live"  metal. 

THE   IDEAL    FUSE    FOR 
POWER  CIRCUITS. 


DORMAN 
SMITH  Ltd , 

Ordsal    Electrical   Works, 
SALFORD, 
<"    MANCHESTER. 


WATTMETER  TESTING  TERMINALS. 

The  tcriiiiiial  devif-e  illustrated  is  made  for  the  puriMjse  of  con- 
veniently inserting  a  testing  instrument  or  cheek  meter  in  series  with 
the  -working  instrument  circuit  without  having  to  interrupt  the 
supply  of  current  to  instruments  which  are  required  to  be  checked 
against  a  standard.  Tlie  terminal  base  is  fitted  with  two  discon- 
necting links  for  the  current  leads.  These  are  arranged  so  that  the 
check  meter  can  be  joined  to  the  terminal  and  ])Ut  into  the  circuit 


T»      % 


« 


SI  ^ 


DkT.III,  VlKW  UK  W'ArrjI  IITKH  Tkhminai.  Hi-OC'K. 

wllli  tlic  inHlruMK'iil  iindiT  lent  by  the  rcinoviil  of  thelinkH.  'I'here 
an-  ulmi  three  (Hiteiitinl  tcrininiilH  eaeh  with  two  setM  of  cable  rcMcp- 
till  !<•  holcit,  orii!  HJ-t  U'inn  free  for  the  leHtinK  connci'tioiiM.  'rcnnlnalH 
ii»  iiiiiiinled  on  ii  ]MircelalM  biutc,  with  HJieet  inelal  tuiver,  ari^  Hhowu 
in  the  illimlnitii.n.  'I'ln'  iipparalUH  ih  made  by  Heymlle  &  <'o.. 
Ill  1,1,,,,,,  .  ,,    I     ,,.  ,  .i,,d  ,-.  |,rjiT,|  i,nd  ilr-iiiribi'il  in' l'aiiJ|',blel  X,i.  lil.^i. 


"THOR"  High  Grade  Specialities 


(  AMNf.    and    (  AI'I'INC.         (  Alll.F,    (  CJNNK(    lOUS 
(  ONIJUIT  <:OMMUTAT(iK    lOMI'OUND 

CABLtS  WATERTIGHT    FITTINGS 

AND   ALL   ELECTRICAL   ACCESSORIES. 

■^■/tiTi   /OF  ppici r.  f.  ir.i until:- 

.  fAMDII-K  A 
..  BHISTOI.. 


HASLAM  &  STRETTON.  Ltd.,^„',r.VoTn,'r;; 


MAIN  REGULATORS. 


s-5From  time  to  time  we  have  illustrated  various  patterns  of  main 
regulator.;  manufactured  by  the  General  Electric  Co.,  Ltd.,  of  67. 
Queen  Victoria-street,  London,  E.C.,  and  Witton,  Birmingham.  All 
those  previously  described  were  of  the  hand-operated  type,  but  the 
example  illustrated,  forming  part  of  an  important  contract  for  a 
large  municipality,  is  driven  by  a  small  "  Witton  "motor.  This  motor 
is  mounted  on  top  of  the  regulator  and  is  controlled  from  the  main 
switchboard  by  means  of  a  pair  of  small  push  switches  forming  one 
unit  and  so  arranged  that  they  cannot  be  left  in  the  ""  on  '"  jiosition. 
There  is  one  switch  for  each  direction  of  operation,  and  an  interlock 
jirevents  both  switches  being  operated  at  the  same  time.  To  pre- 
clude damage  to  the  motor  when  the  main  regulator  control  has  come 
to  the  end  of  its  travel  either  at  the  top  or  the  bottom,  a  resistance  is 


KiuiNi-  \'n;w  III-  Mnioi:   (  M'KU  x'l  r.ii   M  mnJKkui  i.AniK. 

iuHcrled  in  scricN  with  the  ruolor,  and.  in  aildilion.  a  ll.'xibic  inuplfng 
iH  provided  ln^twccn  the  motor  and  the  worn,  ilriving  the  fjeurwiicel. 
Thin  couMlruction  avoids  limit  Nwilches  and  is  very  .simple  and  cITec- 
tivo.  Th(^  regulator  itself  is  of  t)ui  Wilton  rectangular  pattern  with 
(;rid  rrHiHiancc.  one  of  »  wide  range  of  lypes  which  are  manufaiturcd 

i,v  ii,.'  r..v..{\ 


WE  SPECIALIZE  in  Electrical 
Varnishes ,  Compositions, 
Enamels  etc. 

li'r-itc  tor  list   : 
..-..^r^..  „  ...riiini  r>nii  i r.  tNsuL/inNO  Varnish D£P^ 

JENSON  h  NICHOLSON  L^.^  goswell works,  stratford.e. 


Ptlr.««l  and  PublUhKl  br  the  Froprlalote,  •■T.,ii  Ei.»cti<iciaw  "  Frimtikc.  axl-  fuBLiSHiiicCc,  V.^v..  «t  U.r  Edltcih  K  P,l,;tlin;«nd  PublltlilntOfliCM, 
I,  2  »nd  3,  S*Li»iu.vCou»T.FL«»TSTi<EiT,lnthtCl<yol LONDON,  FmoAY.NovEMOBR  10,1916. 
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4"  4- 

4>     The    Round   Table.     4> 

t  Br    "KVA"  ^ 

X  By       K.VA.  ^ 

Event  of  the  Week.-  Ancst  of  :i  gluw  wuiin  ioi'  having  its 
blinds  up  during  restricted  lighting  hours. 

*  *         *         * 

■■  Paris  by  candlelight  '"  .says  a  iiewsjjaper  headline,  but  this 
time  not  the  Jablochkott'  candle  ! 

*  *         *         * 

Mr.  H  E.  Blain's  paradox  for  Londoners  :  "  Above  every- 
thing else,  travel  undergrouud." 

*  *         *         * 

Bon  mot  of  the  week  :  "  It  was  an  awad  thought  that  we 
could  not  get  rid  of  ourselves." — Sir  Oliver  Lodge,  in  ar  address 
on  ■'  Life  or  Death,"  at  Dudley. 

The  leading  article  in  a  recent  issue  of  "  Engii.eeru.g  "  is 
entitled  "  The  Gas  Engineer  of  the  Last  Century."  Round 
Table  readers  will,  I  feel  sure,  fervei-tly  pray  with  me  that  he 
will  not  be  with  us  anything  like  as  long  as  that  ! 


JWn'-  v''""'"^' 


%\    . 


Buck  pp,  EvLrs-,  this  aint  a  skii'Pi.ng  eope  ! 

([From  Glover's  Almanac. 

:r  *  *  * 

In  tiie  "  Daily  Chronicle  "'  of  Nov.  1-1  appears  a  little|poem, 
which  Mary  Farrah  dedicated  to  our  dear  old  friend  Ked  Tape. 
Here  are  a  couple  of  verses  :—  ^  l.> 

Yours  was  tlie  ancient^clay  of^pre-war  leisure,  '.  ^  [_ 

When  bland  officials  toiled  from  ten  to  four,  |  ^_ 

And  pigeon-holed  until  the  morrow's  pleasure 

All  documents  that  might  have  proved  a  bore. 
Although  you  blushed  to  witness  such  ))roceedings. 

You  still  were  made  accessory,  it's  jjlain  ; 
They  took  no  notice  of  your  voiceless  pleadings. 
But  tied  you  into  tighter  knots  again. 
I   should  very   much    like    to   see  our   own  electrical   poets, 
"  E.  L.  H.,"  •■  Nahlikc  Va,"  "  B.  C.  H.  J.,"  and  other  cele- 
brities produce  an  ode  to  our  dear  old  friend  "  Sticky  Tape," 
who  is  always  with  us,  who  never  changes  his  colour,  no  matter 
how  often  he  is  forced  tO  change  his  role  and  do  duty  for  Mr. 
Para  'J'upc-  -hush  I    when  no  mic  is  lookuig  ! 


L.  P.  S. 


CLIPS.  TIPS  &TEHMINALS 

of    aM    descriptions. 
Writr  tor  Booklet,  with   Illustrations,  ol  75  types  to. — 

THE  L.P  S.  ELECTRICAL  CO..  18,  Adam  Street.  Strand.  London.  W.C. 


'■  Wmter's'Pie'j"  is  again  out  of  the  oven,  and  very  good  fare 
it  is.  If  the  electrical  advertisements  continue  to  hicrease,  as 
they  show  signs  of  doing,  next  year  the  "  Pie  "  shoidd  be 
electrically  cooked,  and,  therefore,  very  full  of  "  extractives." 
A  particularly  apposite  joke  in  the  currant  (?)  is.sue  is  that  by 
E.  Huskmson,  who  shows  a  top-hatted,  fur  collar  and  cuffs 
"  gent."  about  to  shake  hands  with  a  friend  : — 

The  Rich  One  :  "  Pluck,  dear  boy,  pluck  !  'j.hat  is  the 
reason  of  tny  great  success  ai-d  fortune."     ,■ 

The  Poor  One  :  "  Yes,  that's  all  right,  but  who — ^and  how  ?  " 
*         *         *         * 

Round  Table  readers  who  buy  ""  Winter's  Pie  '"  this  year  will, 
it^is  hoped  by  Mrs.  W.  Hugh  Spottiswoode,  the  editor,  send 
their  copies  to  hospitals,  convalescent  homes,  camps  or  to  their 
friends  with  both  Services  at  the  Front. 
*         *         *         * 

The  hydro-electric  plant  at  Bettws-y-coed  was  on  Friday  la.st 
pulled  up  by  an  eel,  wnich  blocked  the  mal.  turbL.e  valve,  it 
measured  4  It.  9  u..  lo.  g  a:.d  weigi.ed  lulb.  It,  was  e\  ide.  tly 
tryL_g  to  get  L.to  tl.e  rail  race  ! 

The  ■"  Newca.stle  Chro.-icle,"  ii^  reporti.  g  the  ope.-L,g  ol  the 
Inst.E.E.  Local  Section  meetiug,  has  added  to  electrical 
nomenclature  a  new  switch — "  tlie  oil  drag  .switch."  Mr. 
H.  W.  Clothier,  the  new  chairman  ol  the  local  section,  is  stated 
to  be  ii.terested  in  this  unique  invention,  a.d  my  readers  will 
be  relieved  to  hear  that  it  is  •'  all  Briiish." 

Lieut. -Col.  P.  W.  D'Alton,  in  Lis  published  report  on  the 
Dublin  electricity  undertaking,  gives  a  nasty  jar  to  our  old 
friend  the  gas  engine.  He  says  :  "  There  are  many  gas 
engines  in  use  in  the  city,  but  no  such  engines  should  have 
room  for  existence."  That  is  just  the  trouble,  they  have  no 
existence  apart  from  their  room  ! 

"  Underground    Electric    Position,"    says    a    "  Pall    Mall ' 
Gazette  "  headlme.     Let  us  hope  it  is  not  going  to  be  moved, 
unless,  of  course,  the  platforms  can  by  any  chance  be  brouglit 
nearer  the  lifts  ! 

i  THIR'TY-SEVEN  YEARS' AGO. 

[From  The  Electrician  (Second  Series),  Nov.  15,  1879.] 
The  Electric  Light  in  ■■  The  Times  "  Office.— Withui  the  last 
few  days  the  electric  light  has  been  introduced  into  the  "  making-up 
room,"  a  large  apartment  on  the  ground  floor  of  the  east  side  of  tlie 
quadrangle  in  Printing  House-scjuare.  The  illummating  power  is 
most  effective,  "  artificial  daylight  "  being  shed  over  the  whole 
interior.  The  electric  light  has  for  some  time  past  been  ia  operation 
in  the  machine  department  of  the  establishment. 

The  Electric  Lioht  at  Chester.— The  Hydraulic  Engineering 
Company  (Limited),  of  Charles-street  (Brook-street),  have  just 
adopted  the  electric  light  for  their  new  erecting  shop.  This  shop  is 
120  ft.  in  length,  by  some  40  ft.  in  width,  and  40  ft.  or  50  ft.  in 
heiglit.  It  is  Htted  with  a  steam  travelling  crane  capable  of  lifting 
great  weights.  At  the  time  of  insiiection  the  men  were  Working 
upon  some  hydraulic  machinery  under  the  electric  arc,  which  gave  a 
light  resembling  in  its  colour  and  its  shadow  the  light  of  the  moon, 
but  of  great  clearness  and  intensity.  The  light  was  placed  against 
the  wall  of  the  near  end,  and  at  the  further  eiul  of  the  shop  small 
print  and  pencil  writing  were  distinctly  visible  and  easil.\-  readable. 
The  lamp  adojrted  is  the  Serrin  lamp,  and  the  electric  machine 
employed  is  the  Clramme.  Messrs.  Cromptou  &  Kawkes,  of  London, 
have  laid  down  the  apparatus,  and  Mr.  .Subworth,  electrician,  has 
superintended  its  lilting.  The  light  was  very  steady,  and  the  men 
were  able  to  work  uninterruptedly.  Tn  the  adjoining  workshop  gas 
jets  were  profusely  employed  at  the  various  machines,  as  well  as  two 
central  dome  lights  of  18  hunicrs  each,  but  the  elfect  was  twilight 
C(iiii]>ar('(l  Willi  th(^  aluuist  ■■  Imiiid  day  "  nf  the  eriM'tiuir  .slui]). 


SILVER  SOLDER  for  BRASS, 

Specially  suitable  for  ELECTRICAL  INSTRUMENTS. 

Frse    Sampla   on    application. 

J.   BLUNDELL   &   SONS, 

GOLD.  SILVER  S  PLATIIUM  REFINERS.  IS9.  WARDOUR  STREET.  W 
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SIEMENS 


IRONCUAD 

SWiTCHGEAR 

FOR    AL.U 

PURPOSES 


Control   Pillars 
Distribution   Boards 
Main    Switchboards 


Illustration    shows    our    Standard 

Cast-iron    Mining    Pillar    suitable 

for  pressures  up  to  3,300  volts. 


Write  for  parti< 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Head  Orrice:  CAXTON  HOUSE,  WESTMINSTER.  S.W. 
Telep-.cr.e  :  Geprafd  860.  Telegrams  :  "  Siembralos,  Vic,  London." 

Supplies  Dept. :    38  &  39.   UPPER  THAMES  STREET.  E.C. 
Telephone  :  City  5350.  Telegrams  :  *  Siemctor,  Cent.,  London. " 

HOME  BRANCH  ADDRESSES' 
BiRHiNCHAU — Central  Ho.,  New  St.   I  Manchester— 196.  Deansgate. 
Bristol — 30,  Bridge  Street.  Newcastle— 64-68,  Collingwood 

Cardifr— 89,  St.  Mary  Street.  Sheffield— 22,  High  St.        [Bldgi 

Glasgow — 66,  Waterloo  Street.  1  S<;uthampton — 46.  High  Street. 

Branchos  in   Principal  Tow/ns  Abroad. 


PORCELAIN  INSULATED  CURRENT  TRANSFORMERS. 

Si"  "'•'';< L-nt  ijs:iiif  we  referred  to  a  line  of  inslrument  transformers 
mHili;  by  the  B.T.-H.' f'o.  (Rugby).  Wo  mentioned  the  Type  (' 
forrn  Xj  poreelain  insulated  tran.sformer  and  we  now  give  an  illus- 
tration of  this  herewith.  This  transformer  is  suitable  for  e.xtra-higli- 
tension  eircuif8(up  to  300  amperes  primary  current,  where  the 
voltage  between  any  phase  and  earth  does  not  exceed  7,000  volts. 
The  |irimary  coil  is  insulitcd  from  the  secondary  and  frame  by  two 
thick  porcelain  lubes  through  which  it  is  threaded.  The  secondary 
coil  is  wound  on    but  insulated  from    a  ring  core  built   up  of  iron 


> 


H.T.    II.    I'oll'  KI.AIN    iNsrl.ATKIl    <'lHi(K.\r  TlUNSI'ollMl'.H. 

lumilintionM.  The  Hccondiiry  coil  and  core  are  taped  ii|)  togolhcr  ajid 
lh(i  whole  Hiippecl  over  one  of  tlie  |H>rcelain  lulies  before  the  primary 
coil  iH  woiinrl.  The  porielniM  lulen  form  ii  moisture  proof  ijisulati<.ri 
between  prinuiry  and  Heioiulary.  All  |Mircel(iiiis  are  carefully  in 
.•pectc.l  ff)r  crack«  anil  II/him  and  an'  also  Miibje<ti^d  to  a  Htiarchint' 
eleelrical  teit.  The  linixhed  trunsfiirmer  is  asm^nibled  and  clumped 
in  n  inxt.iron  bracket  runiiNJieil  with  Hlolled  feet  for  lixing.  The 
|>nmnry  terminnlH  are  rigidly  lixed  on  tin-  inHulatiHJ  winding,  one  at 
each  end  of  the  traniiforukiT,  and  are  drilled  for  a  bolleil  conni'ction, 


-An  important  featiire  of  the  transformer  is  the  copper  lining  fitted  to 
the  porcelain  tube  and  electrically  connected  to  the  primary  coil. 
This  rendere  impossible  any  corona  effect  or  silent  discharge  between 
primary  winding  and  porcelain  tube,  thereby  avoiding  liability  of 
acid  action  and  the  consequent  deterioration  of  the  insulation.  The 
"'  C'Po"  transformer  is  another  porcelain  insulated  transformer  suit- 
able for  extra-high-tension  circuits  of  100  to  1.000  amperes  primary 
current,  where  the  voltage  tetween  any  phase  and  earth  does  not 
exceed  7,000  volts.  The  secondary  coil  is  wound  round  a  laminated 
core  but  insulated  from  it,  and  the  whole  is  taped  up  solid  and  assem- 
bled on  a  thick  porcelain  tu' :e.  This  tube  forms  a  moisture-proof 
insulation  between  pr.mary  an  J  secondary,  and  is  mechanically  and 
electrically  tested  lefore  being  put  into  sevice.  Brackets  can  be 
supplied  if  the  arrangement  of  connections  does  not  render  the  trans- 
former self-supipori;  ng.  The.se  bra  ^tels  bring  the  centre  of  the  trans- 
former .5  in.  from  the  surfa-e  on  which  it  is  mounted. 

Potential  transformers  are  also  listed  in  the  same  catalogue  as  the 
current  transformers  and  are  for  use  with  voltme'.ers,  wattmeters, 
Hud  o  h  r  switchboard  instruments  on  alterna'ing-current  circuits, 
^.ilen  it  is  necessary  or  desirable  to  insulate  them  from  the  line. 
These  transformers  are  of  substantial  design  and  construction,  and 
the  two  standard  tj-pes  are  air  and  oil  insula' ed.  The  air  insulated 
transformers  are  suppl  ed  for  all  pressures  up  to  6,600  volts.  They 
are  fitted  with  sheet  metal  casings  and  cast-iron  covers,  upon  whicli 
Icrminals,  fuse;;  and  an  earthing  scre.v  are  nnun'ed.     The  oil  insu- 


^l;.t.-ll.[AlK    InsI  1..\T1:i4ThREK-Pii.\SE^PoTKNTHL   Tli.\XSFORMKR. 

lalcil^transformer.sjire^sU|)plicdifor  pr£ssures^ofj^5,500  volts  and  u))- 
wards.^These  are  placed  in  cast-iron  cases  filled^with  oib  the  core  and 
windings  being  suspended  in  the  oil  from  the  cover.  .  The  terminals 
are  mounted^  on  porcelain  insulators  fixed  to  the  cover  in  such  a 
manner  as  to  be  easily  replaceable  in  case  of  breakage.  ,  p, '  -  ,  k 
f?  A  combination  of  instruments  can  be  operated  with  accuracy  pro- 
vided that  the  total  volt-ampere  load  does  not  exceed  the  rated 
capacity  of  the  transformer.  For  lighting  |>in|inMS  ,uiil  the  opera- 
tion of  low  voltage  relays  where  the  same  nil  !'■  .ir,  m.n  \  as  with  in- 
strument transformers  is  not  necessary,  all  H.  I  III  i:iii^l'ormers  will, 
we  under4tand,  carry  overloads  of  100  per  cent,  in  the  case  of  air  insu- 
lated and  200  per  cent,  in  the  case  of  oil  insulated  transformers,  with 
a  temperature  rise  not  exceeding  oO^C.  (!)0°K.).  .Ml  tlie  transformers 
listed  can  be  used  on  voltages  within  1(1  per  cent,  of  the  rated  voltage 
without  loss  of  ratio  accuracy. 

-  Ill  the  case  of  thrcepha.se  transformers  the  neutral  points  of  both 
the  high  and  low  tension  windings  are  conin'cted  to  insulated  ter- 
minals. .Ml  transformer.s  are  siip|)licd  complete  with  cartridge  fuse.s. 
Transforiiier.-i  for  o, .'500  volts  and  aliove  art^  littod  with  ailjustiibic 
clips,  so  that  expulsion  type  fuses  can  be  stibstituted  for  the  carl 
ridge  type  if  desired.  Transformers  without  fuses  can  bo  supplied  it 
re')iiired  .so  that  the  terminals  can  be  connected  to  customer.j'  fuses. 
Th(^  high  tension  coils  are  seiiarately  impregnated  under  vacuum 
with   insulating  rmiipciiinil.   lliiis  rliiiiiiul  iiii;   iiioistinc  ;iiiil   srriircly 


FURNACES  for  MELTING  WHITE  METALS.  Etc. 

WITHOUT  OXIDATION.       AUTOMATIC  HEAT  CONTROL. 

l-ATENT    MIXER    l'ROI)U(ES    II0IV10C.ENE0US    AI.I.OY. 
M..r»m«t«r    ll«iit   Conlrolloil     Kurnnc.<>lor    ll.'ntinii    llio    IVIouldu. 

MONOMETER    Mfg.   Co..    Ltd.,   Aston,    BIRMINGHAM. 
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Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords, 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


PRESGOTD.G.  PREPAYMENT  METERS. 


The  simplest,  most  efficient,  and  cheapest 
prepayment  meters  obtainable. 

These  meters  are  of  the  electrolytic  type 
and  have  no  fine  working  parts  to  go 
wrong. 

They  are  accurate  on  the  smallest  loads 
because  the  amount  of  copper  strip  con- 
sumed is  exactly  proportional  to  the 
ampere  hours. 

Owing  to  the  dimming  of  the  lights  a 
few  minutes  before  the  strip  in  the  solu- 
tion is  exhausted,  the  customer  is  warned 
that  further  prepayment  is  necessary. 

These  meters  are  ideal  for  small  house 
property  where  a  more  expensive  meter 
would  be  out  of  the  question. 


Full  particulars  of  these  and  our  other  meters  will  be 
found  in  our  Pamphlet  P.  134. 


BRITISH  INSULATED  S  HELSBY  CABLES. 

LTD., 

Cablemakers  and   Electrical   Eng^ineers, 

PRESCOT,  LANCASHIRE. 

Works  :     PRESCOT    and     HELSBY. 

Branch    Offices   in:     LONDON,    MANCHESTER.    GLASGOW,    BIRMINGHAM. 
NE\/VCASTLE,   CARDIFF,   DUBLIN,  LEEDS  &  BELFAST. 

OVERSEAS   BRANCHES: 

AUSTRALASIA:   The  Wool  Exchange,  King  Street,  Melbourne. 
EASTERN  INDIA:    11,  Clive  Street,  Calcutta. 
SOUTH  AFRICA:   Telegraph   Manufacturing  Co.  (Colonial),  Ltd. 
P.O.  Box  2827  Johannesburg. 
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Manufacturers  of 

PHOSPHOR     BRONZE, 

GUN  MF-r  AL,  MANGANESE  BRONZE. 

Brass  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 
CASTINGS. 

PHOSPHOR  TIN. 
PHOSPHOR  COPPER 

CHARLES  CLIFFORD  &  SON,  LTD.. 

BIRMINGMAM. 


supporting^each  individual  turn.  The  low  tension  coils  are  wound 
with  specially  treated  wire,  insulated  from  the  core,  and  from  the  high 
tension  coils  by  a  stout  tube  of  varnished  cambric.  Before  leaving 
the  factory  these  potential  transformew  are  thoroughly  tei'.ed  both 
for'insulation  and  accura?y  of  ratio.  The  insulaton  between  the 
high-tension  windings  and  all  other  parts  is  submitted  (o  a  test  of 
not  less  than  three  times  the  work  ng  voltage.  The  insulation  I  c- 
tween  lajen-j  and  coils  is  subjected  to  a  test  of  not  'ess  than  twice  the 
working  voltage  applied  across  the  term  na!s.  Barriers  for  mounting 
let«een  the  fuses  of  oil  insulated  tran.sformcr.i  can  be  supplied  when 
required. 

Intere.st"d  readers  should  applv  to  the  companv  for  Price  List 
^■o.4.^0I. 


"CREDA"  ELECTRIC  FIRES. 


We  ha\e  received  from  C'redenda  Conduits.  Ltd..  Chester-street, 
A.ston,  Birm'n^ham,  copy  of  the  r  leaflet  No.  22,  which  dciiriljes  and 
pri<e«  their  new  .sea.son's  lires.  f-'e\e"al  patterns  of  these  lires  are 
iliuHtraled  herewith,  and  it  will  be  noticed  that  a  new  pattern  of 
c.'cmcnt  ha.'i  now  I.een  fitted.     The  coiied  n  c  hrome  wire  is  held  in  a 


Ferranti  Ltd 

HOLLINWOOD,  Lancashire. 


SWITCHGEAR,  TRANSFORMERS,  METERS, 
ELECTRIC    HEATING    &    COOKING  APPARATUS. 


Fig.  2  shows  a  much  more  ornate  design  of  fire  embodying  a  similar 
pattern  of  unit  bar,  but  somewhat  wider  than  that  illustrated  in 
Fig.  1.     This  is  a  3  kw.  fire  and  measures  21i  in.  high,  20  in   wide, 


Kin.  1.— "  CliKDA  "  Kirk.  Two-hah  1,200  w,i  it  I'.mtku.n. 


I''i(i.  :(.    -I'ri.iAi;  rAiiKHN  '-CnEnA"  Kires.for  Hai.i 


vfirticHl  fHwitoii  In  xroo.ed  iin^ -.ay  bloekH.  tluwe  being  buill  up  to       1  1  ,J  in.   deep,   and   weighs   ."(Gib.      it   is  sip,  1^ 


fcirm  II  unit  bur.  the  loading  of  which  Ih  000  wattH.  The  fire  illii 
tra'ed  n  KIk-  I  ix  (.(Terud  in  two  loa<liiigH,  1,200  watt  wilh  two  bars 
iind  l,H(H»wutl  Willi  (hice  barn,  Ihen^  being  two  ciintrol  Hwil.lics  in 
the  I  aim  of  the  laller.  Tlii;  friiine  of  the  lire  uieiwiireM  17  in.  high  by 
II)  in  wide  liy  4J  in.  .leep.  and  the  ucighl  in  18  lb.  The  clicapcHt 
p/itlcm  JH  plain  rimt  jmn  liHled  at  27m.  M. 


linHhes,  the  plain  |)attern  being  listed  at  80.' 

Kig.  '.i  shows  (piit(^  a  distinctivi>  design  of  liii!  w 
forward  for  use  in  halls  and  corrido  s.  It  is  sup])I:(; 
and  any  doHiieil  niimlier  of  units  can  be  coiiiilci 
siniiN;  unit  is  21  J  in.  high  by  7  in.  wide  liy  7.J  in.  dec 
is  \U\  II).     Like  the  other  lires,  this  is  supplii'il  in  pi; 


(  'oKlMUIlliS, 

in    lour   dilici-cnt 

hich  is  being  put 
id  as  a  unit  pillar, 
rl   loaellicv.     The 

y.-Mu\   lIlC   VM'iglll 

till  111-  iini.'inicn'nl 


QUARANTEED 


SECOND    HAND 


THE    VICTORIA    ELECTRIC    PLANT    CO 

SPENSFR    STREET.    WESFMIIMSTER.    S.W. 

PW...  VlM.ri.V,^.. ,„.„.,  vicmln.lm,  Sow*.,  Undon 


InbGjlation 


Thcjipniy   .ntiifnctoiy    subniiloto   Iri 
Aii^SKjn:!     Wire  :      ol-<o    for     llo;<lble'i 
.'iti.rSiilv  etc.      AMPI-K   STACKS. 


'  HOlDER-HARRiDEI':.  L'i  P..  35/37,wbBitjaijiifct4ULOfiD0N;  t.c. 
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NAMO  LIGHTING 


The  C  A.Y.  Lighting  System,  so 
simple  and  efficient  for  Automo- 
biles, renders  equally  satisfactory 
serYice  for  Railway  and  Tramway 
Work. 


-&», 


Petrol. Rail    Car     equipped    uitliCA.V.   Dynamo 

Lighting    Head    and    Rear    Lamps  (32   c.p.    eachj, 

and  ten   Interior  Lamps  of   10  c.p.  each. 


Ekclricirins  rind  Railway  Engineers 
are   invited  to    write    for    handsome 
6^  pp.  Catalogue. 


As  proof  of  this  wre  have  receiYed 
large  repeat  orders  from  India, 
Spain,  Canada,  and  other  countries 
isrhere  the  C.A.Y.  System  is  in  use. 


Should  be  in  ^^^ 

every   office,  ^^ 

shop,  power-house.       V, 


The  premier 

■>      r^  PORTABLE  ELECTRIC 

SUCTION  CLEANER 


Why  lie  content  (o  work  in  du.sty 
Jind  iliity  surroundings  wlion  the 
evil  can  be  overcome  ?  By  using 
a  Premier  Portable  Cleaner  your 
()fli((?  can  lie  kept  in  a  I'Ic.in. 
hcallliy    and    liygieni<'    condition. 

Your  stationery  and  stock  can  be 
kept  from  getting  soiled.  No  other 
machine  has  the  same  advantages 
as  the  New  Premier  Portable. 
It    is    a    revelation    in    cfticiency. 


Coinpris&s  high-.'-peed  mo- 
tor and  fan  in  aluminium 
ca.se.  Can  be  clip]ic(l  to 
bolt  and  stra]ipc<l  round 
the  wai.st.  or  carried  in  Ike 
ba-id.   Weight  i.iilv  7 '.  Ib.-^. 


■  lUu 


14. 


ELECTRIC  SUCTION 
CLEANER    COMPY., 

36,  Victoria   Street. 
LONDON,    S.W. 


Worth  your 
consideration. 

These  advertisements  are  appearing  in 
the  "dailies"  and  "weeklies."  Pope 
"  Elasta"  Lamps  are  being  asked  for  in 
all  parts  of  the  country.  There  is  pro- 
fitable business  to  be  done  bvthosewho 
keep  "  Elasta"  to  the  front. 

POPE 

EL  AST  \ 

WIRE  LAMPS 

have  built  up  a  rcput.^tion  on  sheer 
merit  Tliey  withstnnd  vibration.  Fila- 
ment never  becomer  brittle.  Brillinnce 
retained  to  the  last.     "Elasta"  is  ttie 

lam  pot  acknowledged  merit. 
Write  to-day  lor  Terms  &  Booklet  No.  8. 

Pope's  Electric  Lamp  Co.,^*"'- 

WiTHE     ROAD.     WILLESDEN. 
LONDON.    N.W. 


i> 
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IRONCASED 
SOCKETS&PLUGS 

FOR   HARD   SERVICE. 

Sizes    up   to   200   amps. 
D.P.  and  T.P.    500  volts; 

with    "earthing"   connection. 


Also    Combined  Switch 
and   Plug  Boxes. 


DORMAN 
& 


SMITH,  Ltd 


'I 


Ordsal  Electrical  Works, 

SALFORD, 
MANCHESTER. 


finish,  and  the  cheapest  pattern  is  listed  at  30s.  There  are  several 
other  interesting  fire  patterns,  in  particular  we  may  mention  a  two- 
bar  Hre  which  would  doubtless  be  very  acceptable  for  the  heating  of 
small  offices.  This  is  rated  at  1,500  watts,  and  measures  16  in.  high 
by  15J  in.  wide  by  4Jin.  deep,  and  weighs  201b.  In  the  cheapest 
pattern  it  is  offered  at  35s.  -  i 

IJlThe  list  also  contains  particulars  of  a  new  design  of  electric  hot- 
plate which  embodies  the  new  pattern  C'redenda  heating  element. 
This  is  made  up  of  cast-iron,  black  enamel'ed  finish,  in  two  sizes, 
catalogue  Xo.  400,  6  in.  diameter  rated  at  750  watts,  one  heat,  and 
catalogue  Xo.  402,  11  in.  diameter,  rated  at  1,500  watts,  three  heats. 
The  6  in.  plate  weighs  54  lb.,  and  the  11  in.  plate,  16  lb.  The  Com- 
pany also  send  us  a  copy  of  their  catalogue  of  heating  and  cooking 
apparatus,  which  contains  particulars  and  prices  of  kettles,  irons, 
milk  warmers,  warming  plates,  frying  pans,  saucepans,  grills,  coffee 
percolators,  toasters  and  water  urns.  In  the  heating  section  are 
details  of  lamp  radiators  and  convectors.  Copies  of  these  cataloguss 
are  obtainable  from  the  company  on  application. 


packingjforjthe  clamp,  and  it  can  Le  easily  arranged  the  correct  thick- 
ness'for  the  particular^'girder  fiange  in  question.  For  angles  or  odd 
;;e'-'tions''the1batten'can  be'placed  lengthwise  and  two  girder  clamps 


SIMPLEX  UNIVERSAL  GIRDER  CLAMPS. 


One  of  the  chief  difficulties  in  present  day  wiring  instaliution 
work  JH  the  trouble  e.xpericnced  in  negotiating  steel  girders,  and  as 
most  new  buildings  are  largely  using  these,  a  well  designed  girder  clip 
is  a  more  important  item  than  it  used  to  be.  The  large  number  of 
sections  of  girders  render  it  more  difficult  to  conveniently  clamp  con- 
duits and  other  fixtures,  so  that  a  universal  girder  clamp  is  very 
iic'irttHary. 

The  Knginccring  Standards  Committee  have  done  excellent  work 
by  choosing  certain  girders  for  general  use,  but  the  number  still  re 
mains  great.  There  are  section  rolled  girders,  riveted  girders,  also 
channels,  angles  and  Tee  sections  in  great  variety.  A  largo  number 
rif  girder  'liiw  are  on  the  market  and  nearly  all  of  them  are  made  for  a 
particular  se -tion  of  girder,  and  even  when  a  certain  amoui't  of  ad- 
jimlnir'Mt  is  embodied  in  their  design,  it  is  only  within  small  limits 
it  can  U)  used. 

When  Hcttini;  out  on  the  design  of  a  universal  girder  fixing  it  is  at 
unci)  evident  that  to  seMircly  elamp  a  smnll  wooden  batten  to  the 
metnl  provifles  the  best  arrangement.  It  is  this  special  feature  that 
till!  Himplex  girder  clip  embodies,  us  it  consists  of  a  [lair  of  clamps 
nhich  fasten  on  to  the  edges  of  the  girder  and  hold  a  wood  piece,  on 
lo  which  a  Huddle  for  thi'  conduit,  junction  box  or  other  aiMcssory  ciiii 
!«•  fixed  by  an  ordinary-  wood  screw.  The  clam[m  are  made  of  lough 
innlleiible  iron  in  two  sizes  at  [in^Hent  and  are  provided  with  a  set 
Mcrew  for  drawing  the  wooil  tight  up  to  the  under  side  of  the  girder. 
Two  or  three  sharp  [Kiints  are  arranged  to  ensiin!  the  wood  being 
iM'curely  held.  The  wood  batten  is  not  sold  with  the  clip  as  this  can 
eniily  im  olitnined  on  the  job.      It   Is  the  wood  wlii<b   firovi.lcs  the 


Det.\il  of  New  Simplex 
GmDER  Clamp. 


spaced  along  the  tree  edges  to  :;ccurely  hold  it  in  jwsition  ready  for 
the  conduit  erector. 

Prices  a -c  given  in  pamphlet  No.  644  just  issued  by  Simplex  Con- 
duits Ltd. 


SWITCHING  EXAMS. 

The  I'csults  of  I  he  lirst  of  a  new  scries  of  "  Batch  K.xams.,"  licld 
liy  .Messrs.  A.  \'.  LinidlxM-g  &  Sons,  477-489,  Liverpool-road.  London, 
.\'.,  arc  as  follows,  I  hi^  names  being  given  in  order  of  merit : 

All  I'll  II  cfd  Ccrlificales. — H.  Hunks  (  Hirmingliiun).  T.  ('.  Hodges 
iLimdon),  S.  Krankland  (K.  Morton,  Yorks),  L.  Thomas  (Rugby), 
T.  Doyle  (London),  H.  Cunnick  (.Swansea),  J.  W.  Hiron  (London). 

I  ntermediale  Certijiciileii. — H.  Grimshaw  (Golborno,  Lanes). 
\V.  .\.  McCall  (Ulack'bum),  W.  IC.  Fairchild  (Newark),  C.  K.  Cunn 
iLi\cr|iool),  1!.  Maynard  (CIcclhorpcs),  J.  .1.  Rogers  (Dundalk), 
II.  C.  l'"crL;iis(in  (London).  .\-  Holroyd  ( I'ort  Clarence). 

I'lilimiiiiii!/  i'n-tiliniti.-<.  ,\.  Doyle  (Hexhill),  .J.  Moran  (Sterling, 
near  Bury),  "Winnie"  (l^ondon),  C.  (1.  Ovens  (Manchester),  P. 
Carroll  (Drumcondra),  .1.  C.  (ialc  (Kastbournc),  C.  H.  Bull  (Blainn, 
.Mon).     K.clm.  -  \.  V.  Harris  (Waltair,  India).  ;  H 

These  interim  exams,  have  been  instituted  to  give  those  interested 
ill  (he  subject  iin  inimediiite  cliiiiice  of  Irvin'.;  for  a  certificate. 


LEWIS'S     SCIENTIFIC    CIRCULATING     LIBRARY. 

ELECTRICAL,  MECHANICAL  &  GENERAL  ENGINEERING  TEXT  BOOKS  &  TECHNICAL  WORKS. 

neio  Worki  ana  IJ«u)  fdlilon*  c.in  be  h.id  from  the  tibrarp  lininedlalelp  on  publication.    ''I'l'i"""':  Miam  m  i«7». 
BUB8CRIPTI0N,  Town  or  Country,  from  ONE  OUINEA.     READINQ  ROOM  opon  Dally  to  8UB80RIBERB. 

H.    K.^ LEWIS     &    Co.     Ltd.,     ^^•Ooy^^^sr.^.,^.2^,oo^^^.^.^o^, 
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REYROLLE'S 
SIX  SPECIAL  LINES 


FUSES. 

With  Self-align- 
ing Contacts. 

To    Latest   Home 
Office  Regulations. 

25  to  600  Amps. 
500  V.  as  shewn. 


(2; 


MOTOR   STARTERS. 


Drum  Type  with   Free  Handle  Circuit   Breaker  [SSed) 
ALSO  Lever  Type. 

(3)  Wall  Plugs.  W.T.,  for  outside  use,  as  supplied  to 
Admiralty,  and  Dustproof  for  Works  use. 

(4)H.T.  Armourclad  Switchgear. 

^^)  Mining  Switchgear. 

^6)  Protective  Devices,  to  isolate  faulty  sections  on 
Power  Supply  Systems  without  interruption  of  supply 
through  Sound  Sections. 


A.    REYROLLE 


&  CO., 
LTD. 


HEBBURN-ON-TYNE. 
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The  Electric  &  General  Works,  Ltd., 

128,    Stamford' Street,   London,   S.E. 


High  Tension  Switch  Boxes 

for  3,000  and  6,000  Volts. 

TRIPLEPOLE  AUTOMATIC  OIL-SWITCH. 

DOUBLE  INTERLOCKED  DOOR. 

OVERLOAD  &  UNDERLOAD  RELEASE. 

AMMETER. 

INVERSE  TIME  LIMIT  ATTACHMENT. 

FIRE-DAMP  SAFETY  DEVICE. 


Other  Types  for  all  purposes. 


ELECTRICAL    APPARATUS    up   to    80,000  Volts. 


Telephone:    5223    HOP. 


Telecrams:    "GABIONAGE  FRIARS  LONDON. 


T 


THE  NEVA-KNOT  ADAPTER. 

In  our  iBHue  of  October  2()th  we  published  a  description  of  a  neat 
device  which  in  being  put  on  tlie  market  by  Engineering  &  Arc 
I^mpH,  Ltd.,  St.  Albans,  to  use  in  connection  with  fiexibles  for  elec- 
trical uteimils,  iroiiH,  &c.  We  referred  to  the  apparatus  as  a  cord 
abiMirber,  but  wc  ro;;rel  to  find  that  in  tliis  we  were  incorrect.  The 
following  letter  from  the  company  explains  the  action  of  the  adapter. 
of  which  W(-  again  give  :'n  illustration  :  '"  With  reference  to  your 
recent  notice  of  the  .Neva  Knol 
adapter,  we  are  afraid  that  the  illiis 
(ration  and  lack  of  detailed  de- 
scription in  the  leaflet  mislead  you. 
The  Hflapter  itself  is  not  in  the 
nature  of  a  cord  absorber  at  all,  but 
is  a  frictioidess  contact  device  or 
^  '         •       coupling,  whilst  the  spring,  which 

--7  '  is  II  secondary  part  of  the  appara- 

tUH,  does  act   as   a   cord  absorber 
,;  .:  over  limited  range,  which   is  sufli- 

jM^  J  <Mcnt    for    most    pur|Joses.       'I'lifi 

'''.\\  S  object  of  this  spring  is,  as  you  sav, 

>-C5    V  to  keep  the  flexible  laul   and,  1  lie 

functiiiri  of  the  frielioidess  adapliT 
or  ctMipling  is  toallowthis  (lexiblr, 
nttached  to  a  laundry  iron  or  elcc- 
trical  tool,  (o  rotate  |,erf<ictly 
freely,  however  much  it  is  twisted 
about,  thuH  jireventing  any  knol- 
iii'pvement  neeessary  is  Hinall,  the 
adapter  can  Ik)  used  witlinut  nnyHpring  or  eord  absorber  at  all,  and 
where  eonsldnrnble  motion  is  eSHcntial  a  real  cord  absorber  eaii 
repInT  the  siirllig  nnd  the  iipprr  flrtible." 


DUNTLEY  ELECTRIC  [DRILLING  STAND 

] 

.strong      and 


This     .stand 
nut,    and   "is  .  intended 


■for 


kinking.     Where    the 


\ii:w  or  Diiri.i,  .St.vsd  cd.mi'I.i 
wrru  lOr.i;   iniu  J)uiu.. 


ita-ntially  made  through- 
urate  drilling.  The  weight  of 
the  drill  and  drill  arm  is 
counterbalanced  by  means  of 
a  spring,  and  a  key  or  feather 
in  the  niovable  bracket  keej  s 
the  ilrill  in  vortical  alignment 
an<l  ensures  the  drilling  of 
straight  holes.  The  large;- 
sizes  a-e  provided  with  tee 
s'ots  in  the  base  pla(c  so  that 
the  work  may  le  boiled  down 
if  desired. 

It  is  liuilt  In  live  sizes  to 
take  the  standard  Dmitley 
ii'de  spindle  drills  of  either  the 
universal  or  direct  current 
tyi  es  (aoe  drill  bulletins), 
ranging  in  drilling  capacity 
of  from  ,•'„  in.  to  }  in.  in 
nvelal.  The  drill  itself  is  he'.d 
in  place  by  two  clamping 
straps,  shown  in  the  illustra- 
tion, .s(!,'ur(^d  by  si'rcws  and 
thumb  nuts,  allowing  it  to  be 
roino\o:l  in  a  few  se;'oiids  and 
I'.sod  as  a  portable  drill. 

This  drill  stand  is  in.idd 
by  the  Chicago  rncinuali,- 
Tool  Co. 


.'!   rr.."TnR  ELKCTiiiciAN"PniM-riNOANrj  PuiiLiaHiHoCo..LTD.,onhcEdltorlel,PrlntlnE«nd  PubllstilngOfficw. 
:  J.  .»*tiMU«Y  Cou»T.  FibbtStkbbt, In  IhoCKyol  LONDON. Friday, N'VBMiiKR  17,1916. 
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Congratulations  to  Capt.  K.  A.  R.  Smith,  of  Edison  Accu- 
inulalors,  upon  his  prowess  in  winning  the  Military  Cross. 
Caj)t.  Smith  was  nothing  if  not  appropriate.  He  was  a,  soldier 
before  the  war  and_duruig'r peace  he  acted  up  to  his  initials, 
K.  A.  R.  S.,  by  selling  Edison  battery  vehicles  ! 

Mr.  C.  G.  Nobbs,  of  the  Ealkirk  Iron  Co.,  has  answered  the 
Citrron    catch    line,    ""A  touch   of   the  switch   does   it,"    by 

Instant  heat  at  a  'twitch  of  the  switch,'  "  or  as  the  gas  wag 
would  doubtless  have  it,  ""  Twitcliv,  Switchy  Koo  !  " 


'■  After  being  soaked  for  i  hours  in  oil  of  vitriol,  they  were  then 
pliiced  in  flue  gase.s,  chiefly  composed  of  carbon  dioxide  and  a  little 
sulphur  dioxide  with  a  varying  temperature  ranging  from  82°F.  to 
180°F.  and  averaging  130°F.  for  90  hours." 

No,  this  is  not  a  newspaper  report  of  our  treatment  of  cap- 
tured German  submarine  and  Zepp  crews  ;  would  that  it  were. 
It  is  just  an  announcement  of  an  "  ordinary  "'  test  of  Helsby 
cab  tyre  sheathed  cables. 


The  faiuh_of  eleccrical  men  in  one  another  must  beon  the 
increase.  A  tew  years  ago  I  would  not  have  deemed  it  possible, 
bui,  now  thai  1  have  had  news  of  an  "'  Edi&wasram  "  shooting 
match  by  proxy  I  will  renew  my  optimisvic  vows  in  men  and 
things  jj^electrical.  Ediswan  and  G.E.C.  are  respectively 
jealous  of  their  prowess  as  marksmen,  but  the  rival  teams 
could  not  play  ""  away  "'  and  "'  at  home  "  matches,  so  che  shoot 
was  broughi,  off  in  two  places — to  wit,  Wit. on  ^ahem  !)  and 
Ponder's  End.  Mr.  W.  H.  Fleccher,  of  Ediswan "s  Birmingham 
bianch,  acted  at  Witton,  and  Lieut.  Ward,  of  the  G.E.U.,  at 
Ponder's  ELd.  The  targets  on  comparison  put  an  end  to  the 
ponders  of  the  "  Wii^ton  ".team,  their  average,  out  ot  8  marks- 
men, being  5-5  points  below  the  Ediswan  cracks  (80-0 — 
7443). 

*         *         *         * 

Of  cour.se,  if  the^piinciple  of  co-ope  ration^  we  re  strictly 
observed,  all  the.se  shooting  matches  beuween  metal  lamp 
makers  would  be  "  drawn."  But,  xeally,  Ediswan  deserve 
tlieir  victory,  because  they  shot  on  their  outdoor  range  and 
had  a  keen  wind  and  rain  to  make  the  affair  more  trench  like. 
It  is  rumoured  that  the  G.E.C.  inadvertently  warmed  their 
indoor  range  witli  "  Magnet  "  fires,  and  the  "  Witton  Wag  " 
thinks  the  "  pull  "  of  these  was  sufficiently  great  to  cause 
premature  release  of  the  hair  triggers  of  several  marksmen  ; 
which,  if  it  is  true,  proves  that  even  an  electric  fire  can  ha\'e  its 
drawbacks  as  well  as  its  attractions  ! 


There  are  other  metal  lamp  activities  to  take  note  of.  The 
Wotanettes-  i.e.,  the  ladies  of  the  Wotan  Lamp  Works, 
Dalsion — have  been  saving  their  pennies  to  give  tea  and 
entertainment  to  wourded  soldiers.  As  is  recorded  elsewhere 
ill  this  issue,  the  fir.st  of  these  j)arties  was  held  on  Saturday 
last.  1  hear  i-hat  througiiout  the  alternoon  "  each  wounded 
Tommy  had  the  attentions  of  a  lady."  This  phrase  rather 
suggests  that  these  charming  a:  d  ge:  erous  Wotanettes,  while 
f  hey  do  not  dislike  making  electric  lamps,  would  very  luucli 
lather  make  "  matches." 


The  Batti-Wallah  Reunion  held  on  Friday  last  was  well 
attei-ded  and,  under  the  chairmanship  of  "  Amp  "-stead  Wyld, 
was  a  high-tension  gathering.  The^Zepp  relic,  for  which  there 
was  a  '■  bob  "  sweep,  was  appropriately  won  by  the  heaviest 
m;.n  in  the  room,  "  Baby  "  Beevor,  who  was  then  toasted  as  a 
good  all-round  man  and  the  prototype  of  the  Tanks.  The  Red 
Cross  Funds  benefited  by  £6.  6s.  as  a  result  of  the  "  sweep." 
The  B.-W.  orchestra  had  got  up  wind  enough  for  its  perform- 
ance, but  the  "  lions  "  insisted  on  closing  the  "  den  "  early  so 
the  performers  had  to  save  their  wind  to  blow  their  porridge 
the  next  morning  !         *         *         *         * 

I  hear  that  several  prominent  electrical  contractors  in 
London  who  remember  the  stone  age  of  the  industry,  still  base 
their  ideas  of  electric  cooking  upon  a  certain  dinner  at  the 
Crystal  Palace,  given  by  a  firm  of  pioneer  electrical  m-anufac- 
turers.  The  viands  were  generally  voted  "  par-boiled,"  and 
the  effects  have  evidently  lasted  all  these  years  !  The  stomachs, 
like  the  pockets  of  electrical  contractors,  appear  to  be  their 
most  sensitive  parts.  But^think  how  electric  cooking  has 
suffered  in  the  meantime. 

No.  220  to-  OUR  HOT  PLATES 

Mr.  H.  H.  Holmes  upon  his  release  by  the  Marylebone 
Borough  Council  Electricity  Department  to  join  the  Colours. 
May  he  give  the  enemy  a  "  real  red  hot  time  !  " 


The  Old  St.\geks  besume  dlty  ns  pl.-ice  op  the  "Eligible." 

\Fiom  Olomi's  Almanac. 
UJ        ;  THIRTY-SEVEN  YEARS  AGO. 

(From  The  Electric  iax  (S<>coiu1  Series).  November  22,  1879.) 
r  Edison. — There  is  uu  truth  in  tjie  facetious  report  tliat  Jlr. 
Edison  has  become  a  gas  engineer. 

Where  Ignorance  is  Bliss.— The  young  lady.  wlio.  un  observing 
the  wavy  signals  arriving  on  the  siphon  recorder  per  the  Atlantic 
cable,  inquired  if  they  got  sea  sick  coming  over,  was  not  a  profound 
electrician. 

Cornwall.— Edis.n's  telephone  has  been  tried  at  the  Wheal  Uny 
mine  between  the  office  on  the  pit  head  and  the  adit  level  2()  fathoms 
below  the  surface.  Orders  were  freely  given  and  heard  in  spite  of  a 
good  deal  of  noise  from  stam|)ing  and  sphushing  of  water.  Tb.e 
verdict  was  that  while  the  Edison  in.strument  gave  louder  .souuds 
than  the  Hell  telephone,  it  did  not  reprediice  the  obint-tint  of  the 
voice  .so  perfectly.  There  is  undoubtedly  a  slightly  I'lmibiiielliau 
loue  in  the  utterances  of  the  Edison  telephone,  but  from  our  oun 
experience  we  should  say  that  a  very  little  practice  would  enable 
anyone  to  recognise  the  voice  of  the  distant  sjienkor  .-it  ome. 


IGMrtIC 


^ven 


uLl' 


SPEED    REGULATORS 

and  Motor  Starters  operated  by  one  handle. 


^  .1 


No.  44.  Combined  Starter  wil 
•  nd  Series  Retulolion.  Pern 
speed   ranee   above   and   below 


IGRAHIC  ELECTRIC  O  V'P     147,  Queen  Victoria  Street,  London. 
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STANDARD 

ELECTRIC    MOTORS 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

HEAn  Oitice:  CAXTON  HOUSE,  WESTMINSTER,  S.W. 
Telephone:  Gerrafd  8fc0.  Telegianis:    •  Siembralos.  Vic,  London." 

Supplier  Dept.  :    38  4i  S9.   UPPER   THAMES  STREET.  E.C. 

Telephone:  City  5350.  Telegrims :  '  Siemotor.  Cent.,  London." 

HOME  BRANCH  ADDRESSES i 

BmulNOHAU— Central  Ho.,  New  St.   I  Manchester— 196.  Deansgate. 
Bristol— 30,  Bridge  Street.  Newcastle — 64-68,  Colllngwood 

Cardifr— 89,  St.  Mary  Street.  Sheffield— 22,  High  St.        [Bldgi 

Glasgow- 66,  Waterloo  Street.  |  Southampton — 46,  High  Stretti 

Branches  in   Principal  Towrns  Abroad. 


DOMESTIC  UTILITY  MOTORS. 

In  it.s  Supply  List  \o.  150/9  issued  by  Long  Millgatc  Showrooms. 
Miinthe.slor,  th(^  British  Westinghouse  Electric  &  Mfg.  Co.  illustnitcs 
und  (loscril)t-s  n  utility  motor  or  domestic  help  which  is  offered  as  a 


wiliilion  of  I  III-  priilili'iM  (if  the  (lomRHlii-  Hcrviint,  XiimcrpuH  iit. 
IrinplM  hiivi!  Im'cm  iiiiidi-  to  rni>rkf<tii(l(svi('o  of  IIiIm  kind,  liiil  hillicrlo 
with  lillln  or  no  mi.  icmm,  \{\ft,h  prir'c  in  on<i  of  the  chief  ilrawlHieltH, 
Thi'  We^liiifhoii...'  .  Il.,rl,  li.i«c\rr.  „|,p,!,rM  1,,  I,,-  ,|r  ,ii..,i,.,l  upon  liiiivs 


LEAD  MELTING  FURNACES 

WITHOUT  OXIDATION,  '''TuTo'mATIc'hEAt' CONTROL 

I  :.')!'. ••KJl 'S    SA\IN(,    IN    KISIIll'l-, 

MONOMETtR    Mfg.   Co..   Ltd..   A.ton.    BIRMINGHAM. 


Ferranti  Ltd 

HOLLINWOOD,   Lancashire. 


SWITCHGEAR,   TRANSFORMERS,  METERS, 
ELECTRIC    HEATING    &    COOKING  APPARATUS. 


of  durability,  and  although  the  price  is  on  the  high  side,  the  design 
has  a  good  deal  to  commend  it  over  previous  patterns.  The  motor 
is  rated  at  l/20thH.p..  and  can  therefore  be  run  from  an  ordinary 
lighting  circuit.  It  will  work  on  either  direct  or  alternating  current, 
and  is  available  for  voltages  of  115  and  230.  The  motor  itself  is 
]irovided  with  a  carrying  handle  on  the  top  and  a  large  diameter 
pin  undfineath  for  attachmg  it  to  a  heavy  pedestal  base.  In  ad- 
(titiuii  111  the  motor  there  are  other  attachtnents  by  means  of  which  a 
sewing  machine  can  be  driven,  silver,  metal  w'are  and  pans  can  be 
cleaned  with  a  buffing  wheel  or  rotary  brush,  knives  can  be  cleaned 
and  sharpened,  and  a  4^  in.  Sirocco  blower  can  be  driven.  The  various 
attachments  for  carrying  out  these  operations  are  catalogued  and 
priced  separately  from  the  .^lotor.  The  adjoining  illustrations  show 
one  or  two  of  the  applic  .cions  of  the  machine.  The  sewing  machine 
attachment  is  very  neat  and  provides  for  the  operation  of  the  machine 
by  a  round  belt.  This  passes  over  a  jockey  pidley,  which  is  carried 
at  one  cndjjon  an  equal  lever  arm.^At  the  opposite  end  of|the  lever 


DO.MESTU'^.\[oTORjDKIVlN(iISEWINli_M.\CHINE.j 


is^a^pull  cord  which  is  taken  downj  to  ^the  ordinary  treadle  of  the 
machiiu'.  Pressure  U]ion  this  releases  the  brake  and  tightens  the 
belt  up,  pressing  the  jockey  pulley  against  it.  With  a  little  jjractice 
the  pressure  required  to  drive  the  machine  at  various  speeds  can  be 
learned.  The  motor  can  be  turned  off  from  a  small  rotary  switch, 
which  forms  part  of  the  casing.  -.     ,.,     ■,:~.,ii^ 

Probably  these  little  outfits  are  not  yet  made  in  .sufficiently  large 
(plant it ios  to  merit  their  l)oing  put  on  the  market  at  a  price  which 
would  ensure  a  very  large  demand,  but  the  experience  of  the  next 
U-w  months  of  selling  should  show  wlietlier  such  an  outlit  will  lind 
favour  in  domestic  service.  The  present  is  an  e.xeellent  time  for 
putting  forward  this  class  of  apparatus,  and  if  it  can  be  got  into 
.service  among  tliteo  who  can  afford  to  pay  the  picscnt  prices  it  will 
h(Op  to  break  the  ice  a  little  for  the  class  of  eusldiner  lo  be  fiuind  in 
lli(?  wi<l(M'  Melds  of  electricity  supply. 

Kroni  the  same  source  W(^  have  received  a  copy  of  Supply  List 
181/2,  which  inciiuh^s  illusi rations,  particulars  and  prices  of  the 
"  PiiMiiier  "  suction  cleaner  and  the  "  Little  IJriton  "  vacuum  cleimer. 
The.se  W(OI-kiiown  machines  aic  being  haiulled  by  the  West iiigliou.se 
.'^upply  Dept.  in  .Manehestei.  and  can  lie  .seen  deinoiistralei!  there  at 
any  time.  Mr.  ( Jilison,  or  his  assistant  Mr.  I'",llaiii.  arc  always  plea.sed 
lo  S(«(  both  new  and  old  cimloiners  and  to  help  in  explaining  any 
points  upon  which  th(>r<>  may  h(<  doubl  or  dillii  ull  \ .  p_j 


UUARANTEED 


SaCOND    HAND 


THE   VICTORIA    ELECTRIC    PLANT   CO.. 
SPENSER    STREET.    WESTMINSTER,    S.W. 

Phonal  VI<A)rl«  4026i  Ciainjl  VIcmlnBtar,  Soweet.  London 
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Do  you  stock 

^ELASTA'lamps 

These"  advertisements  which  are  c 
inein  the  "  dailies"  and  "weekUe-     _._ 
telling  the  Dublic  of  "  Elasta"  merits. 
We  are receivineenquiries from  a' 

POPE 

EL  AST  \ 


LONG        SERVICE 

r^ANPS 

are  appreciated  because  of  *heir  un- 
usual strength.  The  filament  does  not 
become  brittle — it  withstinds  vibration 
and  jevere  knocks.  B-illiance  is  retained 
tothelast  "  Elasta"  means  good  busi- 
ness for  you — and  satisfied  customers 
V/riie  to-day  for  Terms  &  Booklet  No.  8 

Pope's  Electric  Lamp  Co. ,'•*'*■ 

HYTHE     ROAD.     WILLESDEN. 
LONDON.    N.W. 


BELLING 

&   CO. 

We  can  quote  you  for  and  are  regularly  supplying  :— 

Electiic  Heaters  for  Shell  Drying  Ovens. 

Gas  and  Fire-proof  Heaters  for  Loading  Rooms. 

Immersion  Heaters  for  Wax  Melting. 

Air  Warmers  for  Fabric  Drying  Rooms. 

Low  Temperature  Radiators  for  Work  Rooms. 

Electric  Fires  (Radiant  type)  for  Offices,  8cc. 

Electrically-heated  Water  Tanks  to  deal   with  any  quantities. 

Thermostatically  controlled  apparatus  to  keep  either  water  or 

air  at  any  desired  temperature. 
Electric  Toasters,  Water  Boilers  and  GriUers  for  Mess  Rooms. 

We  have  had  large  experience  in  adapting  electricity  to 
many  novel  manufacturing  processes,  and  are  prepared  to 
submit  quotations  and  drawings  to  meet  any  given  conditions. 

BELLING  &  CO..  Electric  Heatint  Specialists.  Derby  Road.  EDMONTON.  LONDON.  N. 


E.  SHOWELL  &  SONS.  Ltd: 

STIRCHIEY.    EIEV.INGHAM. 

Cast 
Cable  Sockets. 

Suite  E74.     Made  in  all  Size.. 

Type  A.— Straight 
„     B.— Offset. 

.,      C.-RiElU  anrle. 

Illustrated  Dimensioned  Showcard  for  Drawing 
Office  uie  lupplled  free  on  application. 


Sole  Agent  for  the  Electrical  Trade:— 

LIONEL  ROBINSON,  2;,si»^;"\i"£-. 

TELEi'H uNE :  HoWorn  6323. 


SI(i«PLEX  CONDUITS 

Make  a  perfect  and  permanent  pro- 
tection    for     all     electric     light     and 
power  installations. 


The  Simplex  Conduit  Wiring  System 
provides  a  thoroughly  sound  engineer- 
ing job,  complying  throughout  with  all 
mechanical  &  electrical  requirements. 

SIMPLEX  CONDUITS,  LTD., 

GARRISON  LANE,  BIRMINGHAM. 


London  - 

113-117.  Charing  Cross  Rd.W.C, 
Mahchhstbr— 

16,  Corporation  Strool 
GLAaaow— 

17a,  Waterloo  Street 
BMTroL — 

10  &  n,  Denmark  Street. 
Nbwcastth— 


Lbhds— 

6,  White  Horse  Street 
Liverpool— 

96.  Whitochapel. 
Swansea — 

14,  Heathfleld  Street 
Cardiff— 

4,  Westgato  Street. 
Abbrdbbn  — 
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AN  OPPORTUNITY. 

We   have   a   quantity    of   new 

ELECTRICAL  HEATING  UTENSILS 

of  the  "  Elektra "  make,  which  we  desire  to  clear,  and  should  be  glad  to 
hear  from  firms  willing  to  entertain  the  purchase  of  these,  either  in  bulk  or 
part,  at  particularly   low   prices  (much   under  actual  cost).     Enquiries  invited. 

ISENTHAL  &  CO.,lT)Denzil  Works,  Willesden,  London,  N.W. 


THE  SKIAFIX. 


The  most  important  consideration  in  connootion  with  sucessful 
radioscopy  is  that  there  shall  be  absence  of  ill  movement  of  the 
patient  when  placed  in  the  desired  position.  Even  instantaneous 
exposures  do  not  overcome  this  difficulty,  because  thoy^would'have 


r 


ratus  of  its  own.  such  as  various  kinds  of  pillows  ;  bandages 
attached  to  the  talile  ;  the  hands  of  an  attendant  (which  is  a 
dangerous  practice)  ;  the  combineil  employment  of  sand  bags, 
girdles,  and  compressor  diaphragms,  &c.  But  the  result  is,  fre- 
quently, that  the  picture  is  not  sharp,  and,  owing  to  the  great  im- 
portance to  diagnosis  which  is  to-day  ascribed  to  the  plate  showing 
structural  alterations  in  the  bones,  it  is  necessary  to  eliminate  the 
error  of  appearance  of  foggy  structure  due  to  the  e\-en 
slightest  movement  of  the  patient. 

An  addit'onal  disadvantage,  in  coiniection  with 
radios  iipy  :is  ^cncra'iy  practised  now,  is  that  patients 
with  ti;i;i  ii;"i  "I  the  cxtreiuities.  or  having  injuries  to 
the  skull  or  nc -k,  a'e  brought  into  the  X-ray  chamber 
on  a  stretcher  or  bed,  then  moved  on  to  the  X-ray  table, 
and  subsequently  replaced  on  the  bed.  This  is  iiot 
only  disadvantageous  to  the  patient  and  his  complaint, 
but  may  actually  do  considerable  harm,  and  is  rightly 
dreaded  by  the  patients  as  the  torture  of  radiography, 
1  cause  it  is  impossible  for  it  to  be  carried  out  without 
])ain,  especially  in  the  case  of  those  who  lack,  or  have 
small  power  of,  self-help.  Quite  apart  from  the  fact 
that  this  pro:eiiure  necessitates  time  and  attendance, 
the  radiographer,  as  well  as  the  patient,  are  equally 
-- ___  interested  in  the  desirability  of  avoiding  these  changes 

1)1  position  l)y  the  introduction  of  a  siiuplc  and  useful 
device.  Not  less  ])ainftil  for  the  ])atient,  and  trouble- 
some for  the  i)hysician.  is  the  operation  of  moving  the 
|iatient  on  to  his  side,  for  taking  side-way  exposures 
!>'  the  lower  limbs.     A  simple  ,i]>|'aratus  is  rejuirod. 


I'lii.'I.    -TiiK  Skiai-ix. 

to  Ijc  made  in  from  l/LOOth  to  I/200th  of  a  second,  if 
Hhiirp  prints  were  required  eliminating  nil  movement  ; 
and  most  of  the  exposures  are  of  unusual  positions 
which  the  patient  could  not  maintain  at  all  without 
milijiort.  There  is  a  demand,  not  only  in  hospitals,  but 
a':io  in  Hmaller  inHtilutions,  which  do  not  possess  the 
Hi'-iinH  forexpensivc  uccessories,  for  a  simple  and  handy 
nniverwa!  apparatuM  to  hold  any  parts  of  the  body 
»Mi.:urely  in  any  poHJtion.  Complicated  and  expensixe 
Hiipiiorting  BppnraliiH.  various  compreisor  devices,  the 
batidHjue  procumi.  &c..  do  not  satisfy  the  radio;<ra|)her 
fully  wIk)  limy  wjdh  to  (ix  (he  patient  in  as  many  ways 
lis  iKwsililc  witli  a  Hu/i;  s'mple  device.  Hence,  the 
gcnerHl  mcthrwl  (i<lopted  in  daily  practice  and  in  the 
majority  of  ciumih.  for  exposures  of  (ho  extromiti(^s 
and  of  the  head,  is  the  old-fashioned  use  of  sand  haj<s. 
Thin  method  is  nomelimes  inadei|uate,  and  is  useless 
Wh'irc  It  purl  hn'i  to  be  he'd  lirmly  in  a  ditlicidl  and 
n'-iiinwl  |«iHili(,n,  r,r  In  the  case  of  irreH|K)iisibleH  who 
»  I!  not  (ihio  to  control  idl  tlntir  niovenienlH.  Ilen((\ 
pr.i   ti  ,ill_v     4.v.Ty     iii.tiiiilioii     di-Mnr-,     -iuvrr.i]     aiiiiM 


One,  Two  &  Three  Phase 
MOTORS. 

LANCilM)N.|)AVII<lS    MOTOIt    CO. 

II. ad    Olllc.i     110.     CANNON     .STRKRI.     LONDON,     R.C. 
Work.-   l>»rmo<lT   Ro«d,   L*wl«h(in.   London,  8.R. 


THOR"  High  Grade  Specialities 

CASING    »ncl    tAl'l'JNC;         CABI.K    CONNECTORS 
CONDUIT  COMMUTATOR    COMPOUND 

CABLES  WATKRTU;llT    FITTINGS 

AND    ALL   ELECTRICAL    ACCESSORIES. 


WRITl:   FOR   l-RICr. 


HASLAM  &  STRETTON,  Ltd.,^ 


Vin.lnnr  l>lfi<-«.  CARDIFF  8l 
BriHt.,1   BrldH«.  BRISTOI.. 
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Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Ahiminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


HELSBY 
CAB-TYRE  SHEATHED  CABLES. 

(Patent   No.   J996  11.) 

Just  the  thing  for  Breweries,  Chemical  Works, 
Collieries,  &c.,  where  the  conditions  are 
necessarily  somewhat  trying  and  cables  are 
subject  to  ravage,  scathe,  impairment,  injury, 
outrage,  corrosion,  degradation,  oxidation, 
and   hob-naileel    boots. 


(fxcmpli  ('3ratia. 

The  Engineer  of  an  important  Gas  Works 
tells  us  that  our  cab-tyre  sheathed  cables 
emerged  from  the  following  test  with 
flying   colours:— 

"  After  being  soaked  for  4  hours  in  oil 
of  vitriol,  they  were  then  placed  in  flue 
gases  chiefly  composed  of  carbon 
dioxide  and  a  little  sulphur  dioxide 
with  a  varying  temperature  ranging 
from  82° F.  to  ISCF.,  and  averaging 
130°F.,    for    96   hours." 


BRITISH  INSULATED  S  HELSBY  CABLES. 

LTD., 

Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works  :     PRESCOT    and     HELSBY. 

Branch    Offices    in:      LONDON,     MANCHESTER.    GLASGOVA/,    BIRMINGHAM, 
NE\A/CASTLE.   CARDIFF,   DUBLIN.  LEEDS  &  BELFAST. 

OVERSEAS    BRANCHES: 

AUSTRALASIA:   The  Wool  Exchange,  King  Street,  Melbourne. 
EASTERN   INDIA:    11,  Clive  Street,  Calcutta. 
SOUTH  AFRICA:   Telegraph   Manufacturing  Co.  (Colonial),  Ltd. 
P.O.  Box  2827  Johannesburg. 
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D.&S. 

"HANDLE" FUSES. 

50  amps,  and  upwards.   600  volts. 


Asbestos  sheathed  fuse 
wire.  Substantial  porcelain 
carrier,  effectually  shield- 
ing hand  from  "live"  metal. 

THE   IDEAL    FUSE    FOR 
POWER  CIRCUITS. 


DORMAN 
SMITH  Ltd.. 

Ordsal   Electrical   Works, 
SALFORD, 
^^"    MANCHESTER. 


with  which  the  patient  need  not  alter  his  redlining  position  on  the 
fitretcher.'trolley,  or  bed,  the  stretcher  being  placed  on  two  stools 
or  chairs,  so  that  it  is  not  necessary  to  work  on  the  floor. 
-»  The  Skiafix  is  a  simple  fixing  apparatus,  illustrated  herewith, 
which  is  made  almost  entirely  of  wood,  and  serves  for  the  purposes 
described.  It  consists  of  a  base  board  20  in.  lougx  12  in.  wide,  with 
two  adjustable  rests  and  clamping  jaws  capable  of  being  rotated  and 
adjusted  lengthways,  and  drawn  out  of  a  slide  to  a  length  of  4  ft.,  the 
two  cheeks  of  which  each  remain  rigid  in  any  position.  The  board 
is  recessed  on'each'side  to  admit  the'shoulders^when  taking  side  ex- 
posures of  the^head.  Two  grooves  are  provided  in  the  longitudinal 
d're:'tion.  wlii.li  ^crM.  to  ciirry  the  dark  slide  or  plate  holder  for  side 


e.KpoHurcH.  Two  HupportH  may  be  inHcr'od  under  (hc^apparatus, 
which  rtt!»o  it  about  6  in.  for  fixing  the  patient  comfortably  for  side 
ux|)OHurci<  of  the  heiwl.  The  apparatus  is  Huiled  for  use  with  any  kind 
of  protective  device,  and  can  take,  in  all  cases,  even  with  the  plate- 
holder,  u  dark  slido  as  well  a.s  a  plate  with  paper  wrapping. 

The  length  of  tlii».apparalUH  is  24  ins.  and  the  weight  11  lbs.,  so 
that  it  can  be  hamllod  by  anyone  quite  easily,  and  may  be  used  as  an' 
aciCiMory  td^LlI  portable  Xray  oullits  an  well  as  Army  licld  X-ray 
(!  luipraiintn.      In  luldilion,  the  weight  of  sand  bags  is  saved. 

The  employnicnl  of  the  apparatus,  which  although  at  lirst  sight  is 
ijuilu  obviouH,  IB  cnrriud  out  in  detail  as  follows  :    When  using  th(v._^ 


plate-holder  for  two  exposures  it  is  advisable  to  make  the  side  ex- 
posure first,  so  that  the  limb  is  brought  into  the  correct  position  rela- 
tive to  the  plate-holder,  at  the  commencement.  On  removing  this 
holder,  the  second  dark  slide  or  plate  for  the  ventro-dorsal  ex|x)sure, 
is  pushed  immediately  under  the  wood  support  below  the  limb,  so 
that  the  part  to  be  exposed  is  once  and  for  all  properly  fixed  for  both 
exposures.  It  is  advisable  to  employ  a  tubular  diaphragm  when  using 
the  plate-holder,  so  that  only  the  limb  comes  on  to  the  plate,  and  not 
the  shadow  of  the  wooden  support. 

In  order  to  take  the  base  and  top  of  the  skull,  a  wedge-shaped 
bolster  is  placed  below  the  shoulders,  and  the  apparatus  with  the 
jilate-holder  is  inclined  at  an  angle  so  that  the  head  falls  as  far  back- 
wards as  possible.  The  neck  then]  lies  firmly  in  the 
shoulder  recess,  whilst  the  head  is  supported  on  one 
side  by  the  rests,  and  on  the  other  by  the  wide  open 
clamping  jaws.  This  form  of  exjxisure,  which  ran 
easily  be  made  with  the  Skiafix,  has,  we  mideistaiid. 
been  little  known  up  to  the  present,  and  should  be 
of  considerable  interest  for  examination  of  the  base 
of  the  skull,  and  of  the  conven  ently  projected  temporal 
bone  (middle  ear  process). 

Successful  fixing,  which  has  been  so  difficult  to 
attain  up  to  the  present,  is  of  the  greatest  impor- 
tance for  head  and  neck  exposures.  It  has  been 
established  that  quite  apart  from  sharp  projections 
of  the  basis  bones,  further  details  can  be  brought  to 
light  than  have  been  so  far  obta'ned.  These  may 
all  be  obtained  quite  easily  with  the  Skiafix.  It  is 
rla'ined  that  the  apparatus  fidlils  the  following  pur- 
|io.ses  :  enables  all  parts  of  the  human  body  to  be 
fixed  suitably  in  any  position  ;  enables  foreign  bodies, 
&(•.,  to  bo  localised  in  the  skull  by  simple  exposvu'cs 
ill  three  planes  ;  renders  the  removal  of  the  patient 
to  a  special  X-ray  table  su2)erlhu)us  for  all  exposures; 
renders  it  unnecessary  to  move  the  ])atienl  on  to 
his  side  in  the  case  of  side  exposures  of  the  lower 
limbs.'so'that  the  patient  is  not  obliged  to  leave  the  led  in  wliicli 
he  has  been  brought  in  or  even  to  alter  his  position  ;  saves  ex|  ensivc 
iipo;'ial  devices,  trouble,  time  and  allcndance.  and,  in  the  case  of  I  lie 
jiatient,  pain  and  danger. 

The  advantages  of  such  an  apparatus  are  al.so  of  the  greatest  im- 
portanco  for  X-ray  technique  in  war,  where  it  would  Undoubtedly 
])lav  a  valuable  part  owing  to  the  largo  variety  of  wounds  encoiiii 
tered. 

The  foregoing  details  and  illustrations  are  taken  from  SUpplemonl 
.\o.  '.(  to  catalogue  No.  .'itIO  just  issued  by  Siemens  Bros.  &  Co.,  from 
whom  copies  can  lie  obtained. 


fl  I  ^    Ja.s.  Ja.q\iet,  Ltd.,  Ba.sle 


Combined  Revolution 
Counters,  with   Chronograph. 

Very    Accurate   Timekeepers. 


CMROMOGRAF»M  AND   STOR  WATCMES- 

l.ists   oil    A|>pllcutlon. 
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Order    your 
from  Carron 

design,  quality  and  serv  ce 


Electric    Fires 

Carron  stands  for 


Your  clients  will  naturally  ask  for  Carron   Fires,  but  should  they 
omit   to   specify,    give    them 
Carron — for  their  satisfaction 
and  your  credit. 

Fires  illustrated  require  no 
building  in  and  can  therefore 
stand  quite  flush  against  a 
tiled  background — loadings 
3000       watts  attractively 

finished  in  art  black,  armour 
bright  or  electro  brass  or 
bronze. 


% 


No.  209. — ElectiR    Fire   Interior. 
(RegisteredJDesign.) 


Write  for  New  Season's 
List  (No.  22M)  and  learn 
more  fully  the  merits 
of  these    popular    fires. 


Works 

CARRON,    STIRLINGSHIRE. 


By  Appoiotment. 


OlRRON  rOMP/INy 


Sho~.invo,„s:  London— (City)  15,  Upper  Thames  Street.  E.G.;  (West  End)  £-J, 
Bemers  Street,  W. ;  Liverpool— 22-30,  Redcross  Street:  Bristol— 6,  Victoria 
Street:  Birmingham— 218,  220,  222,  Corporation  Street:  Newcastle-cn-Tyne— 
13.  Prudtioe  Street;  Edinburgh  —  114,  George  Street;  Glasgow  —  125, 
Buchanan    Street. 


No.  203. — Electric  Fire  Interior.   (ReK.  Design 


VICKERS  Limited. 

Motors  a.iicl  Genera.tors  of  a.11  types. 
Rotary  Converters. 


Complete 

equipment 

for  tlie 

electrical 

llerhtingr 

a.nd 

drivings  of 

PIa.chine 

Stiops, 

Factories, 

mils,    etc 


Pa-tent 

Automatic 

Reversing^ 

Drive  for 

raachine 

Tools. 


260  K.V.A.  Rotary  Converter.     6  phase,  50  periods,  480/S60  Volts. 
1,000  r.p.m.     Inverted  type. 


River  Don  V/orks,  SHEFFIEL^D. 


I  111 
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THE 


ELECTRIC 

FIRE  pg 


Has  given 

Universal 

satisfaction. 

LOW  PRICE, 
ROBUST, 
CHEERY, 

ECONOMICAL 


NO 

ADVANCE 

IN 
PRICES. 


VX'rite    for   LIST  G   (Fires   and   Cookers), 

10    ^ole    MiinufactuT.  <  s- 

THE  ARORA  CO.,  LOUGHBOROUGH. 


Canadian  and  Indian 
MICA 

GUT,  SLAB  &  SPLITTINGS. 

MINIMUM   STOCK   200.000  lbs. 


Peerless    Leatheroid   Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 
THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 
ADMIRALTY    OVER    1910.    1912.    1913.    1914   .nd    1915. 


ATTWATER  &  SONS, 


Telegram.: 

Atlwater..  Prestoi 

Telephone  No. 

1045(2  line.). 


HopWOOd  St.  Mills,      Established  ises 
5th  EdUionA  B  C 

&    We.lern   Union 


PRESTON. 


WEATHERPROOF  LANTERNS  FOR  INDUSTRIAL 
LIGHTING. 


§■  Alt  hough  at  the  ppencnt  time  outdoor  lifihlingiii  loiispiciiuiiily 
Huhducd,  thiH  is,  of  course,  not  due  to  (he  absciuo  of  suitable 
lampH  or  fittings.  When  the  removal  of  the  temporary  lighting 
rjHtrictions  becomes  advisable,  the  opportunity  will  come  to  bring 
up  to  date  existing  systems  of  outdoor  illumination.  The  intro- 
duction of  a  wide  range  of  sizes  of  half-watt  lamps  has  been  accoju- 
panicd  by  the  evolution  of  an  c'lually  extcn.iivc  iicries  of  lanterns 
and  reflectors  for  use  with  them.  Thoae  (ittings  have  been  desigjicd 
specially  to  suit  the  characteristics  of  high  cHicency  lamps,  with  the 
re-iult  that  outdoor  illumination  may  Le  carred  out,  not  only  on 
correct  se-entilic  lines,  hut  may  be  of  an  agreeable  character.  In 
anticipation  of  the  coming  (.emand  for  improved  outdoor  lighting 
ichemes.  the  British  Thomson-Houiiton  Co.  (Ltd.),  Mazda  House, 
77,  I'pier  'I'hamcsstrcet  K.C,  ha.*  published  a  44  pj).  catalogue 
devoted  exclusively  to  the  subject  of  weatherproof  lanterns,  street 
lighting  linings  and  accessor'cs,  ironclad  ship  and  mill  fittings, 
for  use  with  Ktaiidnrd  and  half-watt  type  lamps.  It  is  one  of  the 
moit  comprehi  imivc  litts  of  its  kind  we  have  yet  i;ccn.  !nul  il  ilhi!i- 
tnnes  and  gi\e  details  of  ii  nurnljcr  of  (ittings  that  arc  ipiilc  new  in 
dciiign. 

Large  niiMibeni  of  ari'  lamjis  aiul  clusti^rs  of  glow  lamjis  Ihiil  iiii 
longer  rcpri-Hcht  I  he  liighest  degree  of  e<:onomy,  are  being  rcjibucd 
by  haU-walt  type  lamps  in  conjunction  with  special  refiectors  and 
ianternii.  and  this  pnii-ciiii  of  changing  over  -  elicekcd  to  some  extent 
l.y  war  conditions  will  be  accelerated  when  street  lighting  authr) 
riliis,  and  induMtriul  u^kth  are  able  fr.'cly  to  take  advantage  of  recent 
di^vclopmcnlH.      Half  wall  type  lamps  an w  available  in  sizes  from 


THE  ES.SEX  Accumulator  and  Dry  Battery. 

HAND    LAMI'.S.     INSPECTION   SETS,    TORCHES, 
POCKET       LAMPS,      ACCUMULATORS,        ETC. 

I.i«l    on    Api.lirnllon. 

THE  ES.SRX  ACCUiViULATOR  CO., 

-197.    GROVE    f.KKKN    ROAD,    I.E VTONSTONE.    LONDON.    N.E. 


lo  to  l,oO(.»  watts,  and  for  voltages  between  26  and  25o.  They  can 
be  used  on  alternating-current  circuits  of  any  frequency  iluvm  to 
2,5  cycles,  and  may  be  run  satisfactorily  singly  on  liigh  or  low  voltage 
ilirect  or  alternating-current  supplies,  or  in  series  to  replace  groups 
of  arc  lamps.  Their  efficiency  compares  favourably  with  any  type 
of  arc  lamp,  while  the  absence  of  moving  parts,  their  steady,  uniform 
and  intensely  white  light,  their  long  life  and  low  maintenance  costs, 
are  advantages  that  no  user  can  afford  to  neglect.  Owing  to  the 
high  temperature  at  which  the  half-watt  f.vpe  lamp  operates,  it  is 
cs:icutial  that,  when  used  out  of  doors,  it  should  be  thoroughly  jn-o- 
tccted  from  the  weather,  particularly  froni  driving  rain,  and  that 
adequate  provision  be  made  "for  ventilation,  while  providing  for 
scientific  distribution  of  the  light.  These  points  have  received 
careful  attentioii  from  the  makers,  whose  lanterns  rca<'b  the  highest 
.standard  both  as  regards  the  form  of  light  distriliul  ion  ami  the 
efficiency  of  the  rertecting  surfaces  employed. 

Among  the  new  weatherproof  models  listed  are  the  "  >Strela  " 
cast-iron  lantern,  with  vitreous  enamelled  rcHoetor  :  the  "  Globa." 
the  ■'  Alabas,"  the  "  llstra  "  street  lighting  unit,  and  the  "  Radial 
Wave,"  all  of  which  are  suitable  for  Mazda  half-watts.  Those 
provide  in  every  ease  for  adjustment  of  the  total  len^lh,  so  that 
lam])s  of  (lilTcront  size  may  be  eniployetl  in  the  correct  position 
relative  to  the  reflector.  The  Ji.T.-H.  scries  incandescent  street 
lighting  system  provides  for  the  repl.-icenicnl  of  arc  lamps  on  series 
<  ircuits  without  .-dtering  the  existing  circuits,  substitutional  leiiis- 
l.inccs  with  aulonialic  cutout  for  each  laMV]!.  constaiil  current 
transformers  for  each  circuit,  with  an  automatic  film  cut-out  for 
each  lani]),  or  an  automatic  liljn  cut-out  for  each  law))  <udy. 

Copies  of  this  catalogue,  which  gives  full  information  as  to  con- 
strnclioM.  (lirniMciioiis,  .'iiipliral  ions  .-uul  jirices,  may  be  obtained  liy 
rcailcr.'.  inlcrcslcd  in  si  reel  anil  iiidiisl  ri:i  I   lighting. 


FOR    EFFECTIVE    IMPREGNATION 

LAC  WATT 

Itl  Ilk  j_)r^(!(.  'l<lcn  Brown 
t,  ../%]^»i  o  ■.iiniir.i  rindi  I  „  J'isijl,^tiiiq  V,irnish  Dent 

Jtl^SON  &  NICHOLSON  L'"  (,o,swtLL  works. stratford.e. 


I  by  Iha  Proprlcl' 


\.i  ana  j.  i.ALi»Bu«v  Ccuin,  HLun  Stubiit,  In  tho  Clly  ol  LONDON,  Friday,  N-v 


11(1  fubllshliitOniMs, 
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4-     The   Round  Table.     ^ 

^  Br      KVA.  ^ 

It  is,  1  undeist;iiul,  incorrect,  tu  assume  from  the  new  Osram 
posters  that  Mr.  Fletcher  is  suffering  from  an  attack  of  ele- 
phantiasis. 

My  sympathies  are  with  the  Trent  Navigation  Company,  who 
have  just  opened  at  Keadby  a  lifting  bridge  over  the  Trent, 
which  is  built  on  the  .Scherzer  *  principle.  Surely  such  a 
bridge  must  always  be  in  the  wash  I 

I  imderstand  from  the  B.T.-H.  Co.,  Rugby,  that  the  catch- 
line  "  A  Twitch  of  the  Switch,"  which  I  attributed  last  week  to 
Mr.  Nobbs,  of  the  Falkirk  Company,  is  by  no  means  new.  The 
G.E.C.,  of  Schenectady,  can  claim  parentage  in  a  booklet  which 
they  i.ssued  in  1911.  urging  the  domestic  importance  of  switch 
twitching.  Not  that  it  matters  very  much  so  long  as  this  habit 
can  become  popular.  Why  not  commission  Wilkie  Bard  or 
George  Robey  to  work  up  some  really  knobby  song  on  the 
idea  '. 

The  Western  Electric  Co.  are  justly  proud  of  the  fact  that  to 
one  of  their  employees  has  fallen  the  honour  of  winning  the 
first  V.C.  awarded  in  the  electrical  industry.  Private  F.  J. 
Edwards,  Middlesex  Rifles,  was  before  the  war  engaged  in  the 
drum-making  department  at  the  company's  Woolwich  works. 
He  is  a, ^member  of  a  fighting  family,  his  father  and 
two 'elder  brother?  being  wrth  the  Forces.     He   received  the 


i'lilVATE    l",i>\VArJ)S.    IsT  ELKrruri'AL  V.C. 

coveied  awuid  for  cons])icuous  l)ravery  and  resource.  His 
part  of  the  line  was  held  v.]>  by  machine  gun  fire  and  all  officers 
liad  become  casualties.  There  was  confusion  and  indication 
of  retirement,  but  Private  Edwards  on  his  own  initiative  dashed 
out  alone  towards  the  gun  and  knocked  it  out  with  bombs. 
This  gallant  act  made  our  fuither  advance  immediately  2'os- 
sible.  The  Western  Electric  Co.  will  now  be  able  to  claim  that 
they  do  not  merely  turn-out  good  telephones  and  cables  but 
also  "  (irst-class  "  soldiers. 


1  renounced  Shirts-cr. 


Ont,  FIRST  SHUT-DUWX. 

The  hour  of  luii,  li  Has  .hawing  nif^Ii. 
'J'he  plant  was  i  nun  in-  ^w  ,.it  as  pir  ; 
But  wiloVl  ha\,-  llnainhl   lli.it  hy  all.l  by 

We'd  get  a  cvuel  blow  ? 
The  record  that  has  stood  so  long. 
Proclaimed  in  verso,  extolled  in  song 
Through  Britain  and  the  Coiitinoug 

At  last  has  had  to  go. 

The  Resident  sat  in  his  chair. 

His  thoughts  were  back  again  to  where 

In  days  gone  by  he'd  breathed  the  air 

(3f  Cymru's  purple  hills. 
He  dreamed  of  crags  he  used  to  scale. 
Of  cliffs  attacked  in  snow  and  hail. 
Of  stunts  that  made  the  sheep  turn  pale 

And  white  about  the  gills. 

The  Second  chewed  a  stumpy  pen. 
Sub-consciously  he  murmured  :   "  When 
Those  costs  aro  coming  down  again 

I  really  cannot  see. 
Since  every  week  the  Chief  expects 
The  lot  of  us  to  break  our  necks 
To  drop  the  curve  at  least  dx 

There  is  no  peace  for  me." 

The  Engineer-in-charge  was  full 
Of  comjjetitions  in  "  John  Bull. 
By  which  a  chap  of  normal  skull 

Could  make  a  quid  a  day. 
The  Switchman's  thoughts  were  with  the  girls, 
Buying  for  one  with  wavy  curls 
A  string  of  imitation  pearls 

With  halt  his  next  week's  pay. 

The  Driver  cogitated  what 

Were  best  to  do,  to  risk  the  lot 

On  tips  from  "  Our  Man-on-the-Spot  " 

Or  "  Hawkeye's  "  nap  selections. 
The  Leading  Fireman  pondered  how 
Last  night  when  at  the  "Spotted  Cow" 
His  wife  came  in  and  caused  a  row 

By  most  ill-timed  objections. 

But  suddenly  there  comes  a  shout  : 

"  The  volts  are  off  the  scale.  Look  out !  " 

Th'  exciter's  gone,  without  a  doubt. 

Now  comes  the  busy  time. 
At  once  the  seemingly  inert 
Men  spring  to  life,  put  on  a  spurt. 
And  quickly  all  stray  throughts  divert 

Along  th-j  propsr  line. 

Commands  are  uttered,  prompt  and  terse 
With  now  and  then  an  added  curse 
To  help  them  on  (pray  think  no  worse 

Of  us  for  doing  that). 
Another  set  is  soon  away. 
Supply's  restored  and  quite  OK 
Before  the  public's  time  to  say 

"  I  wonder  what  they're  at." 

"  A  smart  performance,"  says  the  Chief  ; 

But  even  that  brings  no  relief 

To  sorrowing  li(>arts  bowed  down  with  grief. 

Our  pride  is  in  the  dust. 
Gone  is  the  swank  of  yesterday. 
Vain  glorious  boasts  were  washed  away 
When  on  that  thrice  accursed  day 
Th'  exciter  went  and  bust. 

*  *  *  * 

THIRTY-SEVEN  YEARS  AGO. 

(From  The  Ei.hx'trician  (Second  Series),  November  20.  1879.) 
Elkctrkut,  Api'aratus  for  America. — We  are  so  accustomed  to 
hear  brollier  .lonatlian  crow  over  his  exports  to  benighted  Britain, 
liis  potted  porridge  for  Scotland,  his  canned  Christmas  pudding  for 
KngUind,  and  his  tinned  potatoes  for  Jroland,  tliat  we  shall,  perhaps, 
hardly  be  credited  when  we  affirm  that  a  well-knowni  l>ondon  tirin  of 
telegraph  engineers  this  week  slnppcd  a  large  consignment  of  telej 
graph  plant  to  Chicago. 


L.  P.  S. 


CUPS.  TIPS  &  TERMINALS 


of  all  descriptions. 

Write  lor  Booltld.  with  Illustrations,  ol  75  types  to:— 

THE  L.P.S.  ELECTRICAL  CO..  18,  Adam  Street,  Strand.  London.  W.C. 


SILVER  SOLDER  for  BRASS, 

Specially  suitable  for  ELECTRICAL  INSTRUMENTS. 

Free   Sample   on   application. 

J.   BLUNDELL  &  SONS, 

BOLD.  SILVER  (  PLATIIUM  REFIIEJIS.  199.  WAROOUR  STREET.  W. 
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SIEMENS 


ironcuad 
s>vitchge:ar 

FOR    AUL 
PURPOSES 

Control   Pillars 
Distribution   Boards 
Main    Switchboards 


Write  for  particulars  to  — 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Head  Office:  CAXTON  HOUSE.  WESTMINSTER,  S.W. 
Telephone  :  Gerhard  860.         Telegrams  :  "  Siembralos,  Vic.  Londom." 
Supplies  Dept.:    38  &  39.  UPPER  THAMES  STREET.  E.C. 
Telephone ;  City  S350.  Telegrams :  '  Siemotor.  Cent.,  Londoh." 

HOME  BRANCH  ADDRESSES' 
BipulNOHAM— Central  Ho.  New  St.    I   Manchester— 196.  Deansgate. 
Bristol— 30,  Bridge  Street.  Newcastle— 64-68.  Collmgwood 

Cardiff— 89.  St.  Mary  Street.  Sheffield— 22.  High  St.        [Bldgi 

Glasgow — 66,  Waterloo  Street  |  Southampton — 46,  High  Streeti 

Branches  in   Principal  Towns  Abroad. 


A  NEW  "DIS."  BOARD. 

A  distinct  (l(|jailiiic  fniiu  the  ordinary  in  tlic  way  of  distribution 
fiiKc  tH)iirds  is  madf  in  the  design  which  .Mcssr.s.  Win.  Sundors  &  Co.. 
WVdni-sbiiry,  arc  inanufiicturing  and  putting  on  the  market.  The 
fy|H-  of  fuse  carrier  employed  follows  standard  practice,  it  being  of 
the  proeejain  tubular  pattern  with  slots  in  the  centre  through  which 
the  condition  of  the  fuse  can  f)e  ascertained.  It  is  the  construction 
of  the  (i.M'd  fuse  contacts  that  shows  interesting  modification  from 
i-xisting  methods.  Thi'  china  ba.se  with  its  frail  structure  and  larg<' 
cri-epage  area  and  the  slate  base  with  its  friable  edges,  hidden  liiilallir 
veins  and  rapacity  for  moisture  have  been  dispensed  with.  F.iL'idil  \ 
of  eonstructif)!!  has  been  aimed  at  and  achieved  in  tlw  use  of  vertical 
metal  bridges  vvliich  are  lixed  by  four  scri-ws  to  the  wood  wall-battens 
or  the  bottom  of  tlie  teak  or  iron  glazed  containing  case.  The  illus- 
trntionH  show  how  the.se  bridgi-s  are  provided  with  stout  metal  clamps, 
eai'h  held  by  two  screws  and  securing  in  place  the  bus  bar  and  in- 
sulated bar  for  each  jKile  of  the  circuit.  To  these  two  bars  are  .-'.t- 
taehed  thi'  terminals  anti  spring  clip  contacts  for  the  fuses.  A  special 
and  patented  form  of  clip  is  u.'--ed  which  makes  electrical  and  mechani- 
cal contact  with  ;  of  the  s<-ctional  area  of  each  bar.  The  fuse  con- 
lael«  for  the  dintribiition  cireiiils  arc  mounted  on  a  bar  in.sulated  wi(h 
moulded  mii'ii  ;  the  common  bus  bars  are  also  insulated  from  (he 
bridgr-  nupporlH  or  frame  by  moiddcd  mica.  The  main  feeder  ler- 
mlmds  are  alwi  of  the  patent  clip  form  and  can  be  elam|M-d  on  to  the 
bar  ul  any  ilenireil  |)(>iiit  between  the  fuse  contacts.  'I'his  is  a  great 
ennvenienee  when  wiring  up  with  large  sized  condiiclorH.  Hetween 
the  iHo  halves  of  tin-  boaril  a  hi'avy  insulating  barrier  is  placed  and 
i*  held  in  position  by  two  long  screws. 

The  lonstrurtioii  haves  ample  room  behind  Ihi'  fuses  for  wiring 
and  the  a)  Hence  of  <hina  or  slate  bnsi's  givi's  a  clear  view  to  trace  nut 
'I K'  lif.n-    .,1   ,.ll   I  in,.  ..  .,    farl    ,^\,„\,   i.,  ;,|..o  ,'.,t,.|ir.  ,. ,.  i ,< 


GUARANTEED 


SECOND    HAND 


THE    VICTORIA    ELECTRIC    PLANT    CO.. 

SPFNSFR    STRTET,    WESTMINSTER,    S.W. 

;W^lVI1r.r1.  iOit,  r,„m,i  VlcinlnilW.  SowMl.  l-ondo 


la\-ing  up.     One  of  the  defects  of  the  contact  base  system  of  fuse       ^i 
board  is  thus  obviated  by  the  new  board  illustnited  herewith.     We  * 

understand  that  tlie  mica  insulation  is  subjected  to  a  Hash  test  of 


.Sander^"  Fi  .'^e   Buaro  complete  in  Te.\k  Glazed  Case. 

2.(1(10  volts  and  that  all  current  carrying  parts  are  generously  pro- 
l«)rtioned.  Needless  to  say  this  form  of  fuse  board  is  what  we  may 
rail  climate  proof  and  is  little  liable  to  breakage  in  transit. 


'V' 


I 


Samikks"    l''i  si;   Boaud  .shown    Humovkd  i'Uo.m  Cask. 


The  hoards  are  olTered  in  four  sizes,  up  to  .iny  niitnlirr 
i'i-l.'i,  ;10,  (iO  and  12(1  amperes,  aiul  can  be  Nupplicil  » ilh  lea 
glazed  cascH. 

.'\  |)rice  list  is  available  and  may  he  oblaimil  fioiii  (lie  in.iki 
l''.'il((in   Klr'ctricjil  Works,  Wcdnesliurv. 


of  ways, 
k  or  iron 


Insulation 


^  ■■■it^'r*'.' 

nbatUnle'for^ 

»or     flVx'lble 

AMPLE  STbCJCS.' 


BEADS 


HOIDER-HARRIDEN.  LTD./ 35/37; i>ftkEm,Rti^xwDoi?^Exr 
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Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


PRESCOT   ELECTRIC  WELDERS. 


Ko.    47    -WEIRDER. 

This  machine  was  specially  designed  for 
attaching  the  distance  pieces  to  dynamo  and 
motor  ventilating  plates.  The  strips  may  be 
plain,   rectangular,   or  other  sections. 

We  make  many  other  t)pes  of  Spot,  Seam 
and   Butt   Welders. 


BRITISH  INSULMED  i  HELSBY  CABLES. 


LTD., 


Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 


Branch    Offices   in 


Works :    PRESCOT    and    HELSBY. 

LONDON,    MANCHESTER,    GLASGOW,    BIRMINGHAM. 
NE\A/CASTLE,   CARDIFF,  DUBLIN.  LEEDS  &  BELFAST. 


OVERSEAS    BRANCHES: 

AUSTRALASIA:   The  Wool  Exchange,  King  Street,  Melbourne. 
EASTERN  INDIA:    11,  Clive  Street,  Calcutta. 
SOUTH   AFRICA:   Telegraph   Manufacturing  Co.  (Colonial),  Ltd. 
P.O.  Box  2827  Johannesburg. 


tBBSSm 


(xxii.)     SUPPLEMENT  to  "  The  Electrician,"  December  1.  1916. 


72 


FOR 

DIRECT  CURRENT 

ONLY, 


BASTIAN  METERS 

Made  in   ENGLAND  with 

BRITISH  CAPITAL  and  BRITISH  LABOUR. 

THE     BASTIAN     METER    COIVIPANY,    UTD.,      BARTHOUOIVIEW    WORKS,     KENTISH     TOWN,     N.W. 


WESTINGHOUSE  RESISTANCE  UNITS. 


The  resistance  units  listed  in  Control  Catalogue  76  IB  are  intended 
for  use  in  various  instruments  and  apjjaratus,  and  as  will  be  seen  from 
Fig.  1.  the  units  are  made  in  five  different  tyjjes,  according  to  length 
and  diameter.     Each  type,  however,  lias  a  numlier  of  different  wind- 


9|    1 

ulBlufl^B 

I 

Fic.   I. — P.ELATrv'E  Sizes  of  the  Dii-kekext  Tvces  of  U.nits  maue. 

ings  giving  a  considerable  range  of  both  resistance  and  current- 
carrj'ing  capacity,  as  is  shown  in  the  following  table  : — 


Type. 


Length  of 

unit. 


8  A 


External 
diameter 
of  unit. 


Resistance  in 
ohms. 


Continuous 

capacities  in 

amperes. 


(HrXi  to  .'■).">  0 
OOOli  to  1, 100 
010    to  l.C^O 
013    to  2.20() 
0-20    to  3,300 


300-0-23 
2.5-5-01()8 
23o-0ir) 
200- 013 
24-5-  OOS 


Dr.T.Wl,    ViKW    OK    KeSI.STAM  I.    U.MT. 


Kneh    windini;   in   given    ii   ilifTerent   eiitnlogue   niimljer,   aiifl    tin 
riiiriilier  in  «l/iiiipei|  on  (lie  bruwi  teriuiiuil  HtripH.     Wlu-n  orderliii^  jl 


THE  ESSEX  Accumulator  and  Dry  Battery. 

HANIJ    LAMPS,     INSPECTION    SKTS,    TORCHES, 
POCKET       LAMPS,       ACCUMULATORS,        ETC. 

I. Ill     on     A|.i.lf  nlion. 

THE  ESSEX  ACCUMULATOR  CO., 

4»7.    GROVK    f.RKIlN    ROM).    I.E YTON.STONK.    LONDON.    N.E. 


is  sufficient  to  give  this  catalogue  number.  A  split  steel  or  porcelain 
tube  is  covered  with  an  insulating  cement  on  which  the  resistance 
wire  is  wound.  The  ends  of  the  wire  are  attached  to  flexible  terminal 
strips  which  provide  an  easy  means  for  connecting  up  the  units.  The 
resistance  wire  is  finally  covered  with  a  second  coating  of  cement 
which  protects  it  against  corrosion  and  mechanical  damage.  The 
finished  appeal  ance  is  shown  by  Fig.  2.  The  resistance  of  every  unit 
is  guaranteed  by  the  makers  to  be  within  5  per  cent,  of  the  value 
stated  in  the  catalogue,  and  all  rmits  are  subjected  to  an  insulation 
test  of  1,000  volts  between  the  steel  core,  where  used,  and  the  wind- 
ing. 

Particulars  of  five  different  ratings  for  each  style  of  unit  are  given 
in  the  catalogue.  These  will,  it  is  thought,  be  sufficient  for  most  rc- 
i|uirements,  but  the  company  will  be  pleased  to  send  lists  of  special 
ratings  on  r(MM-i|,f  of  inquiries,  stating  particulars  of  the  service. 


H  is  somcii.  es  required  to  mount  the  units  singly  or  in  pan's  on 
an  insulating  base,  and  Fig.  3  shows  a  group  of  units  mounted  thus. 
"  'L"hc  units  are  recontmended  for  use  in  motor  starters  and  all  tyjies 
of  controllers,  for  instruments  with  telephone  and  telegraph  appara- 
tus, in  the  laboratory,  for  arc  lamps  or  series  burning  half  watts,  in 
lightning  arresters  (without  iron  core). 151 

The  units  have  large  heat  absorbing  capacity  with  maximum  radi- 
ating surface,  aiul  the  resistance  material  is  comi)letely  protected 
against  both  corrosion  and  mechanical  danuige  ;  the  resistance  co- 
efficient is  nil.  The  units  obviate  all  complicated  and  troublesonu' 
coiniections  in  the  resistance  box  and  they  facilitate  the  rciilacemeut 
of  burnt  out  resistances. 

We  understand  that  these-  units  have  been  specially  tested  and 
approved  by  the  liritish  .Admiralty  and  will  bi'  accepted  in  lieu  of  the 
resistance  units  speeilied  by  them. 

The  British  Westinghousc  Klcctric  &  Mfg.  Co.  will  supply  (uilcr 
(lilails  and  ]irii'e,->. 


Manufacturers  of 

PHOSPHOR     BRONZE, 

GUN  METAL,  MANGANESE  BRONZE, 

Brass  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 
CASTINGS. 

PHOSPHOR  TIN. 
PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  LTD.. 

RIFVIWIIMGMAIVI. 
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A  few  pages 
from  "MY.  LIFE 


Published  to  interest  the  pubhc  in  Po^oe 
"Elasta"  British  Made  Wire  Lamps.  A 
quantity  of  these  booklets  will  be  sent  to 
any  Electrician  Avho  will  co-operate  with  us 
to  broaden  •'  Elasta  "  sales. 

POPE 

ELASTA 

WIRE  LAMPS 

are  of  unusual  strength.       They  withstand 

vibration.      The    filament    never    becomes 

le.     They  retain  theii-  hi-illiauce  to  the 

last. 

"  Elasta"  Lamps  are  being  advertised  in  the 

"dailies"    and    "weeklies" — a  demand    is 

lu'iiig  cicatcd — there  is  good  business  to  !»' 

(hme.     ( )ur   terms    will    interest  you— and 

pi'otit  you. 

11 '/77c    /();■    [yarlicnlars    to-day    and 
ropv  of  ■■My  Life"  Booklet.  No.  8. 

Pope's  Electric  Lamp  Co.,  Ltd. 

Hythe   Road,  Willesden,   London,  N.W. 
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'Weidma.nii,  Ltd.,  Ra.ppersivil,  Switzerland. 


WE    ARElSPECIALISTS    IN'THE    MANUFACTURE    OF— 


Presspan 
art  o  gene 
iWeidmann 


iJ:<4.iHJVI 


1 


(3) 


Best 


( Pr  essts  o  a.r  d) 
Qua.lity. Proved    by   repeated    tests. 

Sheets   in    thickness   from    01    upwards. 
Endless    Rolls   and    Strips   from    O'l    to    1    mm.    thickness. 

Presspan  Coils  and  Tubes  for  Transformers. 
Presspan  Armatures,  Discs  and  Shaped  Articles. 
VARNISHED   PRESSPAN.  BLACK   PRESSPAN. 

OILED   PRESSPAN.  MICA-COVERED   PRESSPAN.    Ac. 


Grand  Pr 


Ma 


:illes  1908. 


Cold  Medal :   Be: 


:  1914. 


Silver  Medal:  Paris  1900. 


VEHICLE  BATTERY  CHARGING  OUTFITS. 

'I'hi-  standard  iharging  oiitKt  for  batter\-  vehicles  used  by  the 
Birmingham  C'orj oration  consists  of  a  B.C.  motor  generator  set. 
with  a  control  panel  for  two  battery  charging  circuits,  one  or  more 
of  (h^'se  standard  charging  outiits  being  installed  at  each  station 
a.s  found  necessary.  Each  motor  generator  set  consists  of  a  D.C. 
shunt-wound  motor  direct-coupled  to  a  shunt  d\niamo  having  an 
output  of  1.1  kw..  both  lUHchines  being  mounted  on  a  common  bed- 
plate. These  sets  are  assembled  by  the  Corporation's  own  workmen, 
ih-'  motor  being  taken  from  the  "  hire  purchase  "  stock  carrieel  by 
the  department,  whilst  the  dynamo  is  specially  purchased  for  the 
purpose,  both  machines  being mounted  on  a  common  bedplate  made 
locally.  The  charging  panel  for  two  circuits  has  mounted  upon  it 
the  instrument  and  apparatus  recommcneled  by  the  Electiic  Vehicle 
Committee,  and  inciueles  a  res'stance  in  scries  with  each  charging 
circuit  of  such  an  amount  that  the  charging  current  into  the  two 
batteries  in  |.arallel  can  Ije-  xaricd  to  suit  their  coiidition. 


I..1...1.1;.VU;1C    ASV    U.VTTEKV    Cll.Mtl.lM;     Kl^llliMl. 
HiKMIINOHAM  Colll'OllATION. 


'I'lir  iiiiiiiber  III  riiclrji-  vchli^leM  now  beiiig^-liiirged  jil  the  ^l.•^li(lIls 
iit'llii'' Ummi  Hi^linin  ejcilrir  supply  depiirliiii'nl  is  slcudily  gniwiiig. 
mid  111  III'-  pri-xiTil  rati-  of  proKni*"  i'  ^*''^  ""'  '"'  '""K  bc-fure  llic 
Jiviilliilile  iii'i'oininodiilioii  will  be  Mcverely  (iixcd.j  '  ll  in  pinlmlilc  (hat 
iidiT  the  wiir  11  nelieiiii-  (nr  the  liire  or  hire  punluiHe  of  rimrgiiig 
«iiil(i<'<  to  vehiile  owni'n*  iiiny  lx'  inaiigur'ilcd  by  Ihe  Corporation, 
whii  irwill  help  to  relieve  Ihe  tlireiileiied  coiiKeHtiori,  iiiiil  at  the  Maine 
Imie  iniike  it  poHiiilile  (or  Ihe  very  viiluiilili-  mMl-iliiy  iiooht  to  bi'  giviii 
to  lh<'  liiiKery  iil  Ih'-  preniiMiH  of  Ihe  owner.  At  pre»eiit,  owiii^  In 
lli<-  loHH  )if  lime  ill  lirinKiiiK  ihi'  vehicle  to  the  ehiirKillK  Htiitiiiii,  IIm' 
mill  day.  booul  i»  mrely  liik>  ii  iiilviiiiliii<e  ot.  The  eleetrie  vehicli- 
KnrnK'-  no  eorniiiun  in  Ih"  I'niled  Sliilr>  hiii  not  yet  made  IIh  appeiir 
nine  in  MlrmiiiKliiun,  ullhoiiKh  huiIi  h  ({aniKe  vjtii  ii  moderate  in 
rliHJv  motillily  tiiriir  lo  cover  bulliTy  cliarKiiiK-  vehicle  eleanitiK. 
Iiilirinilioii  iiiid  HloraKe,  ttimlil  uiecl  ii  real  want,  and  nIioiiIiI  be  a 
'  oiniii<-r<'inl  HuceeH* 


An  interesting  equipment  for  battery  vehicle  charging  is  in  use 
liy  Messrs.  Davis  &  Mawson  in  connection  with  their  .Baker  electric 
vehicles. 

This  plant  has  been  designed  to  charge  a  vehicle  battery  of 
42  I.JI.V.  5  Ironclad  Exide  cells  withotit  requiring  attendance.  It  is 
foolproof  both  on  the  motor  and  the  accumulator  side.  The  plant 
consists  of  a  single  armature  motor  generator,  to  bring  the  440-volt 
current  of  the  supply  down  to  110  volts  40  amperes.  The  field  coils 
are  wound  for  440  volts. 

The  switchboard  consists  of  one  high-tension  or  motor  panel, 
having  the  following  instruments  :  One  oO-ampere  double-pole  main 
switch,  one  oO-ampere  double-pole  mairt  fuse,  one  50-arapere  auto- 
matic cut-out,  the  solenoid  of  which  Is  controlled  by  the  battery 
current  at  84-110  volts.  This  battery  turrent  is  taken  from  the 
lorry  by  a  thin  flex  from  a  small  ])lug.  The  leads  cf  the  plug  are 
connected,  one  to  the  lever  blades  of  the  fSangamo  auto-cut-out  on 
the  vehicle,  and  the  other  to  the  oppositi'  (miIc  of  battery,  no  matter 
where.  The  automatic  cut-out  on  the  sw  itchlMiani  is  titled  with  an 
overloael  cut-out.  which  inte^rrupts  tlie  cinuh  ot  thi-  solenoid  and  thus 
releasing  the  automatic  switch  should  the  supply  cur- 
rent become  dangerously  high  itviz.,  through  insulation 
of  the  machine  giving  out  or  short-circuit  in  battery  or 
any  other  part  of  the  plant).  On  the  switchboard  is 
al.so  one  D.C.  motor  starter  with  no-voltage  release. 

The  second  panel  of  the  board  is  fitted  with  oiu' 
ammeter  re'ading  to  100  ampere's,  one  voltmeter  reading 
to  120  volts,  one  Re'cord  automatic  cut-in-cut-out,  one 
.'"lO-ampere  double-pole  main  switch,  one  .')0-ampore' 
double-pole  main  fuse.  Two  te'riHinals  to  connect  to 
the  charging  plug.  .\  permanent  rtisistance  of  0;{  ohm 
is  inserte'd  between  one  of  these  terminals  and  one  of 
I  lie  leads  of  the  charging  plug.  This  resistance  prevents 
I  lie  voltage  of  the  charging  curieut  rising  be-voiid  2-."i 
\olts  per  cell.  whe'U  it  gets  above  I  2  standard  rate, 
but  allows  the  voltage  to  rise  slowly  :\s  the  C.E.M.E.of 
tlie  battery  eonu's  up,  the  charging  cuh-ent  tapering  oti 
until  the  voltage'  rise's  to  110  volts.  The  battery  will 
tlieii  be  fully  charge'd  and  the  SiiiifSiamo  automatic 
switch  will  break  the  circuit  and  in  tinn  will  knock  off 
I  lie  autoinatic  switehjon  the  switchboard  and  cut  off 
,^jjj  the  supply  eiirrenl.    'The   Kecord  ciil-in-ciit-oul    will 

■'"^^"^^  (liscounect    the  battery  circuit    and   the    novoltage  re- 

lease of  the  starter  will  release  the  starting  lever,  so 
that  everything  eonu's  to  a  peisition  of  ivst  ready  to 
■itart  again.  'I'h-  following  ai-ethe  instructions  lo  start 
the  plant  .- 

,  1  linmin;;  I'b'K  '"  n-e'tiptacle. 
.  MiiiiH  I'biU  iu  its  re(rptHe!le>. 
nio  aiiliiswileli  in. 


I      lilt   tl 
2,    I'lil  till' 

:t.    I'ush  the  ^  .1 

4     See  that  "IHl"-  »ui ">'•»>"■'»■'""'•  '"• 
-1     i'nsh  the  mni"  autoswiteli  in.      k 

•r.l.'  Start  the  m"'-'  "■'''  ""    ^^""f  '"""  """ 

tl„-  ballerv  circuit  at  the  1>'"1«'''  voltu_«e. 
Needless  lo  say,  Messrs.  Davi 

ehargiiig    pliiiil     11"     i'li""'"'"' 

labour  can    be  relied   npo"   1"   n 

oftlii   <lii\. 


cut-out  will  establish 


<.<-  .MaWNon  lind  this  semi-autonuitie 

iiiiM  nil  nee,    becauNC    the    iiiiHkilliil 
I    til.-   1  iitterv  on  charge  at    the  end 


Leading  in  buMlies 
eetrieal  »orK.  In 
may  eilhei    le   pla 


LEADING-IN   BUSHES. 

,.„lplo\ell  lor  ;,  N;lliet\  of  |illl|inses  ill 
insliiiiee.-*  .1  biisli  lit  ImiiK  large  diameter. 
.iicMcil.  i,s  liei|ni-nlh    eidleil   fur.    ■■bile  ill 
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ENGLISH 
EDISWAN 

EVERYTHING 
ELECTRICAL 


The  house  of  Ediswan  is 
the  best  equipped  to  deal 
with      all      enquiries      for 

Everything 
Electrical. 

ENTIRELY  BRITISH. 


The  Edison  Swan  Electric  Co.,  Ltd. 

PONDERS   END.  MIDDLESEX. 

London    and    Provincial    Depots. 


The  Paragon  Earth  Cone 


IFI 


Where  it  may  be 
used  with  advantage. 

KIci-tric  'rniinways  and  Railway 
Systems,  Telegraph,  Telephone, 
Klectric  Light,  Power,  Steel 
Chimneys,  and  any  fiirrn  of 
J^ightning  Conduc^tor. 

In  Electric  Railway  and  Power 
Systems,  the  Paragon  Cone  jjro- 
vides  the  extremely  low  resist- 
ance ground  required  for  proper 
protection  of  relays,  transform- 
ers, &c. 

In  Telegraph  and  Telephone 
Installation  the  Paragon  Cone 
jirovidcs  the  eflicient  ground 
such  services  require. 

The  Paragon  method  is  tlic 
safest  and  suresl,  inclliod. 
Supersedes  the  Kartli   Plate. 

Write  for  lUn^lrnled  Li.'<l   which 
expl'iiiiK  il  ill  ilel'iil. 


Half-Watt 
Type 

LAMPS 

^ive  arc 
li^t  effect 
without  arc 
light  troubles 

They  need  no  adjusting  because 
they  have  nothing  that  can  be 
adjusted. 

They  need  no  trimming  because 
they  have  nothing  that  can  be 
trimmed. 

They  need  no  attention  because 
they  have  nothing  that  can 
require  attending  to. 

MAZDA  HALF-WATT  TYPE  LAMPS 
do  not  flicker — they  ensure  a  stead)',  constant 
flood  of  brilliant  light  as  long  as  the  switch  is  on. 

The  British  Thomson-Houston  Co.,  Ltd.. 

Mazda  House,  77,  Upper  Thames  Street,  London,  E.C. 


Branches : — 

Manrhcsier,  Hiriiiinj 

Leeds,  .shetTu-kl,  New 

Midtllesbrougli, 

Glasgow.  Swansea 

Cardiff  &  Dublin. 


SCKEOLEY 


«:     CO.,     Lta., 

56.    VICnORIA   .STRKKT.    LONDON,   S.W. 


BRITISH 
MADE  IN 
RUGBY, 
ENGLAND. 
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IRONCASED 
SOCKETS&  PLUGS 

FOR   HARD   SERVICE. 

Sizes    up   to    200    amps. 

D.P.  and  T.P.     500  volts; 

with   "earthing"    connection. 


Also    Combined  Switch 
and   Plug  Boxes. 


DORMAN 
& 

SMITH,  Ltd., 

Ordsal  Electrical  Works, 

SALFORD, 
MANCHESTER. 


connection  with  motors  and  cl.\-namo.s  a  rather  different  type  is  de- 
manded being  of  small  diameter,  but  of  much  greater  length  in  bi-der 
to  carry  the  cables  clear  of  the  machine  shell. 

These  bushes  have  in  the  jiast  been  made  of  rubber,  micanite  and 
wood,  while  moulded  insulation  has  little  been  resorted  to  desjiite 
its  obvious  claims.  Users  of  these  classes  of  buslies  will  probably 
find  .til  cxten.sive^rangeof  plain  and  screwed  bushes,  manufactured 


by  the  General  Ki((  trie  Co.  (Ltd.).  (17,  Queen  Victoria-street, 
Jx)ndon,  in  their  insulation  department,  VVitton.  Birmingham,  of 
utUity  to  them  in  these  directions.  (Capable  of  manufacture  in  large 
quantities  with  great  ra[)idity  and  cheapness  they  can  bo  used  to 
replace  bushes  made  of  other  materials.  Their  accuracy  of  moulding 
anrl  neat  ap|)earance  give  them  fuller  claims  to  consideration. 

Samples  of  one  pattern  of  leading-in  tube  are  shown  in  the  illus- 
tration, an<l  are  but  typical  of  the  hundreds  of  jjatterns  manufac- 
tured at  Uitton.  The  Ccneral  Electric  Co.  (Ltd.)  will  be  glad  to 
quote  for  their  standard  bushes  or  special  patterns  in  ahy  grade  of 
inmjlation,  including  Bakelitc,  to  suit  the  user's  requirements.  The.^e 
bushsH  are  also  matle  both  plain  and  screwed  with  external  and 
internal  threads  in  great  variety. 


iiejtion  with  incandescent  elcctiic  lamps,  and  readers  who  have  not 
received  a  copy  can  obtain  one  by  writing  to  the  address  given  above. 
The  data  contained  shoidd  be  studied  by  all  who  have  to  do  with  the 
sale  and  installation  of  metal  filament  lamps,  and  this  handbook  with 
its  .52  pages  forms  a  notable  contribution  to  the  trade  literature  on 
the  subject. 

OSRAM  LAMP  TRADE  LITERATURE. 


The  Ct.E.C.  have  con\pleted  their  publicity  arrangements  for  tlie 
ensuing  lamp  season  and  are,  we  understand,  now  in  a  position  to 
supply  posters,  show-cards,  window-signs,  and  similar  suitable 
material  for  the  use  of  the  trade  during  the  dark  days  which  are  now 
upon  us.     A  novel  design  has  been  adopted  for  the  show-card  and 


The  "Osr.sm 
Klephant"  .\s 
delwered    by 

POST. 


MAZDA  LAMP  HANDBOOKS. 

_  We  have  received  from  lln-  B.l'.-ll.  Co..  Ltd.,  of  jMa/.da  House, 
"".  .rpIKT  ThumcH-Hlreet,  E.C.,  \ii  copy  of  their  handbook  No.  I. 
th<-  (imt  of  n  serii-s  of  incandescent  lamp  haiulbooks  they  are  issuing. 
1 1  KivcH  inucb  uHi-ful  information  and  data  regarding  Mazda  lamps 
of  U.th  vii.uum  and  half-watt  1yp.M.  suitable  for  general  illumina- 
li'.n.  train  lighting,  j.rojeclor  work.  &c.  A  glossary  of  technical 
IcriiiH  uHcd  in  connection  with  glow  lamps  is  also  ii  feature  of  this 
limt  htiridlKiok,  which  gives  in  addition  rules  and  lernw  for  the  sale 
of  .Mazdii  larM|W  to  private  cotixuniers.  trade  users  ami  re-HcIliTS. 

All  the  forniM  of  slandard  lighting  lampH  falling  niulcr  the  heading 
of  group  I.,  are  iHuHlri.ted  to  scale,  aeeompanied  by  full  d.lails  as  to 
HI/.I'.  ty|H-  of  eap.  .•Ill.ieney,  wattage,  voltage  range,  illuminating 
output  in  liimcnH,  Muudurd  [raeking  quantities.  *c.  Diagrams  are 
alw.  ineludcfl  dhowing  full-»i/,e  illiiHtnitionH  of  lh>'  various  si  vies  of 
en(>B  fitted  to  liinipd  in  Croup  I. 

Thi»  Handbook  in  one  of  the  miohI  compleli-  yet  pul>li.<he'l  in  eon 

Ferranti  Ltd 

HOLLINWOOD.  Lancashire. 

SWITCHOEAR.   TRANSFORMERS.   METERS. 
ELECTRIC    HEATINO    &    COOKING   APPARATUS. 


other  literature,  and  this  is  shown  in  the  adjoining  illustration,  ft 
is  certainly  an  elTective  method  of  conveying  to  the  public  mind  the 
claim  that  above  everything  else  the  Osram  lamp  is  strong.  The 
p.iiriplilels  and  ])rinte(l  material  generally  are  now  available  for  the 
use  of  the  trade,  and  in  certain  instances  thi'  nauve  and  address  of  the 
contractor.  merehaMl  or  trader  can  be  ov<'rprinled  without  extra, 
charge.  It  is  probiilily  nol  necesvary  to  stale  that  the  use  of  this 
literature  is  very  helpful  to  llie  carrying  on  of  hnup.sales  and  previous 
experience  has  shown  that  there  is  il  considei;ilile  diin.ind  for  il  on 
the  part  of  lamp  selliMs. 


BURNER  &  HEAT  CONTROL 

Equipment  for  Lead  Presses 


illAI.I.  S  PATENTS', 


MONOMETER    Mfg.    Co.,  Ltd..  Aston.    BIRMINGHAM. 


I  lY  IM  Prot,rl«to,r.,  "Thii  El.l,rT(.lciA«  "  Prihtii..,  a»,.  r'„„i  ,.,„„„, 
I.  /  and  J.  .jALi»iu»vC«.uiiT,  Flht  Stribt,  In  Hit  city  of  L0^ 


Number  THIRTY-FOUR. 


BIRMINGHAM    NUMBER. 
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COMMERCIAL  BATTERY  VEHICLES  IN  BIRMINGHAM. 

Quo  of  the  moving  spirits  iu  the  recent  revival  of  the  storage 
battery  road  vehicle  in  this  country  is  Mr.  R.  A.  Chattock, 
City  Electrical  Engineer  and  Manager  for  Birmingham  Corpora- 
tion. Mr.  Chattock  presides  over  one  of  the  largest  municipal 
electricity  undertakings  in  the  United  Kingdom,  and  he  pro- 
bably holds  the  record  for  cheap  industrial  electric  power 
supply.  During  the  past  10  years  the  generating  plant  has 
undergone  a  process  of  centralisation  which  has  enabled  the 
Birmingham  Corporation  to  offer  energy  for  industrial  and 
kindred  purposes  within  the  extended  boundaries  of  the  city 
at  rates  which  place  all  otiier  power  agents  at  a  distinct  dis- 
advantage. 

The  growth  of  the  undertaking  has  naturally  resulted  in  the 
laying  of  both  high  and  low-tension  mains  in  districts  which, 
under  former  conditions  of  local  generation,  would  have  been 
commercially  impossible. 

This  availability  of  the  electric  service  within  the  borders  of 
a  vastly  important  industrial  district  naturally  prompted  Mr. 
Chattock  to  urge  both  publicly  and  privately  the  claims  of  the 
storage  battery  road  vehicle  as  an  economical  means  of  local 
transport.'  We  have  no  record  of  the  tonnage  of  raw  material, 
semi-finished  articles  and  completed  goods  which  is  hauled 
daily' within  the  Birmingham  area.  Were  it  available  such 
figures  would,  we  think,  give  ri.se  to  considerable  astonishment. 
In  any  event,  Mr.  Chattock  was  not "  scared  to  death  "at  the  idea 
of  suggesting  that  a  high  percentage  of  this  tonnage  should 
be  hauled  electrically  by  means  of  storage  battery  vehicles. 

Facilities  have  been  arranged  whereby  purchasers  of  battery 
vehicles  in  Birmingham  can  obtain  energy  for  charging  at  any 
time.  A  uniform  low  rate  for  energy  lias  been  fixed,  and  for 
veliicles  which  obtain  a  charge  at  tlu>.  Corporation  sub-stations 
the  rates  for  charging  have  been  fi.xed  on  a  favourable  basis. 
Similarly,  those  vehicle  users  who  are  finding  it  more  con- 
venient to  charge  the  batteries  on  their  own  premises  have  been 
given  useful  advice  as  to  the  best  form  of  apparatus  and  the 
correct  method  of  its  employment. 

It  is  with  considerable  pleasure  that  we  are  able  to  confiim 
iti  this  issue  tlie  interesting  fact  that  Birmingham  holds  the 
record  for  tiie  largest  number  of  storage  battery  road  vehicles 
in  .service  in  the  provinces.  The  illustrations  and  particulars 
whicli  we  jiublish  clearly,  prove  that  in  a   hilly  district  like 


Birmingham  the  commercial  battery  vehicle  can  make  good  in 
competition  with  all  ether  forms  of  road  traction.  At  one 
time  power  vehicle  users  were  content  to  think  that  a  battery 
vehicle  was  out  of  the  ciuestion  for  a  hilly  area.  It  did  not  seem 
to  occur  to  anyone  to  try  it  out,  because  on  the  face  of  things 
the  idea  appeared  absurd  and  there  the  matter  has  been  allowed 
to  rest  all  these  years.  One  day  an  enterprising  individual 
comes  along  with  a  car  and  the  critics  are  dumbfounded 
because  it  has  done  what  they,  in  their  wisdom,  had  declared 
to  be  impossible. 

Anyway,  there  seems  little  doubt  that  the  battery  vehicle 
has  conquered  Birmingham,  and  for  that  achievement  the 
pioneers  of  the  movement  have  laid  the  industry  at  large  under 
a  considerable  obligation  for  "  what  Birmingham  thinks  in 
power  road  vehicles  to-day  the  rest  of  the  country  will  think 
fco-morrow." 


EDISON  ELECTRICS  IN  BIRMINGHAM. 

The  revival  of  battery  road  traction  in  Birm'ngham  is  attributable 
to  two  things  :  Firat,  the  fixing  of  low  rate.s  for  electrical  energy 
and  convenient  fhars'ng  facilities;   and,  second.  t\v  initial  ilcmon- 
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chargine 


•iMf  '^^ 


Begin  with  one  or  two  units  and  build  up  your 
panel  as  the  number  of  your  electrics  increases. 


Unit  Type  Battery    Charging   Equipment 


nple  to 

ay    be    added    at    any    time    as 
Pamphlet  No.  627  describes  Ihi; 


al  bookcas?.  Separate 
charging  circuits 
ent.        fiV  us  for  a 


IGRMIC  ELECTRIC  C°UP 


STREET, 


OUEEN     VICTORIA        / 
LONDON.   ^ 


stration  in  the  city  with  an  actual  battery  vehicle  of  its  capacity  to 
meet  local  transport  conditions.  The  credit  for  the  establishment 
of  the  first  of  these  is  dne,  as  we  have  said,  to  Jlr.  Chattock,  the  city 
electrical  engineer  and  manager.  The  pioneer  work  which  has  led 
up  to  the  second  important  matter  has  been  done  almost  entirely 
by  Mr.  J.  P.  Kemp,  who  in  August,  1915,  purchased  an  Edison 
J-ton  G.M.  type  lorry,  drove  it  by  road  under  its  own  battery  power  to 
Birmingham,  and  sold  it  after  a  long  demonstration  period  to  Mr. 
Frank  Starkey,  who  has  been  an  enthusiastic  user  of  it  ever  since. 
Jlr.  Kemp  is,  of  course,  an  enthusiast  li'mself  on  Edison  battery 
electrics,  because,  as  an  electrical  engineer,  he  is  convinced  of  the 
soundness  of  the  principles  on  which  they  are  designed  and  con- 
structed. It  is  the  experience  of  over  20  years  of  mechanical  and 
electrical  engineering  that  Mr.  Kemp  is  able  to  bring  to  bear  on  his 
work  of  introducing  battery  electrics.  In  great  measure  this  fact 
serves  to  explain  the  success  which  has  followed  immediately  upon 
his  first  experiment  with  an  electric  vehicle  in  Birmingham,  one  of 
the  greatest  centres  of  the  petrol  motor  industry,  and  showing  on  the 
streets  and  hills  of  the  city  that  his  machine  would  do  all  that  he 
claimed  for  it.  ^^'c  do  not  propose  to  go  into  all  Ih?  details  of  Mr. 
Kenn's  ultimate  triumrh  over  the  many  local  difficulties  with  which 


Two  Eni.so.v  Ai.tomatic  Fa( tory  Trucks  suitlied  ijv  Mr.  Kemi" 

TO  A  BiRMlSOUAM  MUNITION  WoRKS. 

it  waH  only  natural  he  would  be  confronted  during  the  course  of  his 
ciimimign.  He  has  broken  down  a  number  of  the  prejudices  which 
hiivi-  for  in'uiy  yean*  paat  operated  against  the  electric  and  pre- 
vented its  real  merits  being  siren  in  their  proper  jwrspoctive.  Difh- 
cullies  are  not,  of  course,  nvw  to  him.  He  was  for  several  years 
r<ii:flent  engineer  at  the  Stuart-street  jwwer  house  of  the  Manchester 
< 'orpiirution,  for  three  years  he-  represented  .Sir  A.  B.  Kennedy  on 
the  elect  rillcntion  of  I  he  Meisey  Tunnel  Railway,  and  for  nearly 
7  yi-nrn  wmt  resident  engineer  at  the  Summer-lane  power  station. 
Binn'ngham  Corporation  ;  also  he  was  for  three  yearn  chief  electrical 
engineer  to  Ihe  Cam  Kleirtrie  Hallways  f'o.,  Brazil.  In  these 
ri'Hpon  ;il>|e  poiiit'on.'S  lie  was  able  to  conlinn  his  belief  in  Ihir  imme- 
iliale  fiiliire  of  eleelriejly  and  its  utilisation  for  the  driving  of  fac- 
loriiit  nnij  worksliofm,  for  eommereial  and  domestic  illum'nation. 
(or  looking  and  h'-ating.  and,  above  nil,  for  (he  proj.u'sion  of  road 
veli'eliH  for  (he  transport  of  goods  withn  industrial  areas.  In  this 
latter  regard  Mr.  K<ni))  has  suceeederl  in  carrying  conviction  to  a 
niiinlHTof  Uirm'tiichaiii  vehicle  UHcrM  who  have  found  tlfniselvcH  in 
ilifli-ulties  i,wiitu  to  Sf-arcily  and   high   cost  of   Iransiioil    finilil  i. -,. 


and  have  been  compelled  to  seek  some  alternative  to  horses  anil 
I^etrol.  The  large  number  of  vehicles  which  Mr.  Kemp  has  sold  ha\r 
not,  however,  been  purchased  merely  because  of  the  fani'ne  in 
vehicles  and  the  famine  prices  of  fodder  and  fuel,  but  becau:e  prac- 
tically each  machine  has  be?n  a  proiitable  investment  to  the 
purchaser.  Mr.  Kemp  argues  from  his  experience  that  the  purchase 
of  an  electric  is  an  investment  which  will  return  30  per  cent,  and 
more  per  annum  on  the  capital  outlay,  not  to  mention  the  incal- 
culable benefits  which  the  purchasers  derive  from  being  freed  from 
many  worries  in  matters  of  maintenance. 

Mr.  Kemp  has  explained  to  us  that  he  has  little  or  no  trouble  in 
convincing  the  prospective  power  vehicle  user  of  the  meiits  and 
simplicity  of  Edison  electric  vehicles.  He  is  usually  able  to  appre- 
ciate these  good  points  at  a  glance.  What  hi  has  wanted,  and  will 
always  want,  is  to  know  the  all-in  weeHi/  runn'ng  cost  of  the  electric 
for  the  class  of  transport  service  with  which  he  is  himself  concerned. 
Mr.  Kemp  has  accepted  this  cue  from  the  vehicle  user  and  based  his 
arguments  upon  it.  From  an  extensive  experience  of  a  number  of 
vehicles  of  different  classes  employed  in  Birmingham  on  different 
kinds  of  work  he  can  now  give  this  information  to  a  degree  of  ac- 
curacy which  is,  at  any  rate,  convincing  to  the  prospective  buj'er. 

Reference  has  been  made  to  the  fact  that  I\Ir.  Kemp  took  his 
lirst  Edison  electric  vehicle  down  to  Birmingham  by  road.  He  has 
since  actually  driven  vehicles  from  Chelsea  (London)  to  Birmingham 
in  one  day  with  two  charges  of  the  battery,  one  at  Luton  and  one  at 
Rugby.  One  of  the  most  interesting  trips  which  Mr.  Kemp  made 
was  with  a  2-ton  Edison  G.M.  chassis,  with  which  he  covered  132 
miles  in  one  day  and  drove  the  machine  at  an  average  speed  of  15J 
miles  an  hour.  He  had  taken  a  fresh  charge  at  Luton,  and  between 
that  town  and  Rugby  drove  some  7  miles  out  of  his  way  to  put  down 
at  a  concentration  camp  some  carpenters  whom  he  had  given  a  lift. 
At  Rugby  his  mileometer  showed  that  the  vehicle  had  nm  6-1  miles 
on  one  charge  and  was  still  fresh  on  his  arrival.  This  vcliicle  was  sold 
t  (>  Jlcssrs.  Henry  Hoi)c&  Sons,  manufacturers  of  builders"  lit  lings,  &c. 

All  the  electrics  which  -Mr.  Kemp  has  so  far  handled  have  neces- 
sarily been  of  American  manufacture,  and  he  is  sometimes  reminded 
that  there  is  no  home  benefit  in  paying  Americans  for  electrics  ;  but 
the  answer  is  just  simple  arithmetic,  and  Mr.  Kemp,  without  the  aid 
of  his  ever-ready  slide  rule,  is  always  able  to  give  it.  He  state.;  it  in 
jx'rfectly  eomi)rehensible  terms  thus: — 

One  3.ton  eloctrie,  say  £1,000 

All     electrical     energy     for 

which  is  purchased  in  this 

countr\'.     Theix'fore  in  20 


years  the  U.S.A.  nrceives 
for  one  Kdison  3-ton  elec- 
tric.say    £1.000 


One  American  3-ton  petrol 

lorry     i;7.">0 


Cost  of  petrol  per  annmn  to 

U.S.A £lr)0 


In  20  years  U.S.A.  receives 

for  one  3-ton  petrol  lorrj-   £3,7r)0 


In  the  centre  pages  of  this  issue  will  be  found  a  number  of  illus- 
trations of  Birmingham  batteiy  vehicles  and  aulonvitic  trucks,  and 
among  these  are  several  of  the  grand  total  of  11  which  .Mr.  Kemp 
has  ilispoK-d  of  diu'ing  the  comi)aratively  short  pcrxid  of  1(1  months' 
work'ng.  His  lii-st  customer  was  Mr.  1'".  Starkey,  an  enterprising 
Hrnn'nj.h'm  baker,  wh)  (decided  to  ])in\hase  the  .J-ton  v.m  wlili  li 
Mr.  Kemji  ha  I  used  for  diinonstration  purposes,  after  he  hid  gi\en 
it  a  convincing  trial  on  on  ■  of  his  bretul  rounds. 

Another  enterprising  Birmingham  baker  is  Mr.  (leorge  Baincs, 
who  has  a  large  bakery  on  the  north  side  of  ISiiiu'ngliiim.  Mr, 
Baincs  now  has  a  tleet  of  five  vehicles,  three  A-ton  aiul  Iwo  I  ton.  and 
tlic-sc  are  used  d.iily,  except  on  Snnibiys.  for  tin-  dijivcty  of  biciul 
,,s,r  :<    I. .III,. I   ,.r  .■iI'hmiI    .■>  iiiilr-..       K.Mir'l..   in.'   |..iiiM.'\s   p.-r   \,'lii<''e 


"CONSULT    KEMP     re    ELECTRICS." 

ROAD    VEHICLES,      AUTOIVKVTIC    TRUCKS,      MINERS'    LAMPS. 

ALL      WITH      EDISON      ACCUMULAIOKS 

The  .Sim|,l-.l    nn.j    .\1„.|    f.conon,,,  al    f.,,.,,-    .,1    In.lu.lrinl     1  ,  ,,n»,,.,r  1.        (nn    be    .Iriv.n    by 

UNSKILLED  .\Un  nnd  Womcr.  nl  lc»  ihnn  ONE-THIRD  ll>r  c.l  o(  IVlrol. 

\.>'h  (.(lorj  Truck  colli   Itn  lh>D  6t.   par   wook   (or  tleclrlc   Power,  nnd  i«vti  the  labour  of  over  7  men. 

J.      P.      KEMP,      Gr-and       Hotel,      BIRMINGHAM.  i,:  central  7301 
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ACCUMULATOR  I 

ELECTRICS  I 

are 

LEADING!!  | 

Some  of  the  Reasons : 

"'■^■^^^^^^■^^^^^^^^■'^^^~^ 

Because  they  are  equipped  exclusively  with  the  Edison  = 

Accumulator,  which,  now  in  its  eighth  year  of  service,  is  = 

proving  more  durable,  more  reliable  and  simpler  to  operate  : 

than  any  other  type  of  storage  cell.  ; 

Because    the    Edison    Accumulator    is    made    of  Steel  I 

throughout,  including  the  container;  uses  a  steel   pre-  | 

serving  electrolyte;   and  cannot  buckle    its  plates,  \ 

sulphate,    corrode,  lose    its    charge,   nor    sufifer   from    the  j 

effects    of  overcharging,    high    rate    boosting    nor    being  j 

discharged  to  zero  when  necessary.  j 

Because  the  Edison  Four-Year  Guarantee  is  \ 

unique  and  warrants  the  user  that  his  accumulator  shall  give  [ 

full  rated  capacity  at  the  end  of  this  time.  j 

Because  the   Edison    Accumulator   is  the  lightest    and  i 
strongest  storage  cell  and  may  be  charged  in  less 

time  than  any  other  type. 


EDISON  ACCUMULATORS,  Ltd., 


2  &  3,   DUKE   STREET,   ST.  JAMES,    M 
L.ONDON.  S..^M'.  = 


m      AGENTS:- 


Birmingham:  — 

J.  P.   KEMP. 
Grand   Hotel.    Birmingha 


Lancashire    and   Cheshire:— 

DRAKE   &:  GORHAM.  Ltd.. 
47,    Spring    Gardens.    Mancheste 


Glasgow  : — 

J.     HAL'^Y     CRAIG. 
4S.    Hope   Street.    Glasg 


BE    UP-TO-DATE 

and  install  BUD  A  Electric  Battery  Trucks  in  your  works 


TIMKEN-DAVID 

BROWN  WORM 

DRIVE. 

FULL  FLOATING 
REAR  AXLE. 

FOOL   PROOF 
CONTROL. 

ALL  PARTS 
ACCESSIBLE. 


COSTS  ABOUT 

8d.  PER  HOUR 

TO  RUN. 


WILL  SAVE  ITS 

COST  IN  A 
FEW  MONTHS. 


BUDA    TYPE    A    TRUCK. 


WRITE  FOR    DETAILED  SPECIFICATION  TO 


The  ELECTROMOBILE  (Leeds),  Ltd.,  Neville  Street,  Leeds. 


Telegrams:    "  ELECTROMOB,    LEEDS." 
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COMMERCIAL    BATTERY 
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VEHICLES  IN  BIRMINGHAM. 


i-TON   KliIsiiN    Klei  TIUI-  IX  .SERVICE  OF  UeuRcE  ElI.I 


The  2-ton  Edison  Electric  used  by  Messrs.  W.  &  T.  Aveky  (Ltd.; 


An  Edison  U-ton  Lorry  as  used  by  Mes.srs.  W.  D.  Richards.  ^fl     One  of  A.  Kendrick  &  Son's  Walker-Edison  Lorrie.s. 


Tvv..  ..I    \1;:    r.    |;mm  ,    |.-|  ,  i:i  ,,,    i;,,,,  ,.,   i: 


I. IN    Kd1>11N    \  an   .S,,1.1j    U.,SrvKM,v    >    llv 


''im 


•rn.N  A.Ni'j.nMiN-IOiiisoN  Klkcthh-.  2-TiiN  Kdison  Electric  i'skd  iiv  .Messrs.  llori 

Purl  of  Fleet  o}  41  Vehicles  sold  by  Mr.  ./.  P.  /vc»ij). 
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TUDOR 
Acctimula^tors 

FOR   ELECTRIC  VEHICLES 

AT  BRIGHTON  AND  HOVE 

About     16    Electric    Omnibuses    have    been    in 

regular    service    for    the     past    six    years,    and 

TUDOR    Accumulators    have    been    employed 

exclusively. 

THE  TUDOR  ACCUMULATOR  CO.,  LTD., 

3,  CENTRAL  BUILDINGS,  WESTMINSTER,  LONDON,  S.W. 

Woikt:   DUKINFIELD,  near  MANCHESTER- 


are  made  per  day.  The  van  bodies  have  been  opecially  designed  by 
Mr.  Baincs  for  carrying  bread  in  trays,  to  facilitate  handling  both  at 
the  bakerj-  and  the  shops.  There  are  25  shops  in  all  to  -n-hich  the 
deliveries  of  bread  are  made,  and  one  vehicle  delivers  to  five  shops. 
At  the  outbreak  of  war  Jlr.  Baines  had  all  his  horses  commandeered, 
and  he  purchased  several  Ford  vans,  some  of  which  are  still  in 
!;ervice  ;  but  after  a  short  experience  with  a  ^-ton  Edison  van  he 
decided  to  extend  entirely  with  electrics.  His  vehicles  are  charged 
at  the  HandiiWorth  and  Alma-street  stations  of  the  Birmingham 
'  'orporation,  and  we  append  particulars  of  typical  bills,  which  show 
t  h?  weekly  coat  of  electrical  energy  for  battery  charging  : — 


.\ugu»t2G,  1910 

Septembers.  l'.)IO 

September  9,  1010 

St'ptcmber  16,  1916  .. 


Number  of 
vehicles  in 

daily 
operation. 

Rated 
capacity 

of 
veh  icles. 

■    i 

3              -f 

1—1  ton 
2-.?    „ 
1—1    „ 
2--i    „ 
2— f    ,. 

2 I 

2—1    .'. 

Average  cost  for 

electric  power  J 

per  vehicle 

per  week. 


1-i 


8s.  Od. 


Note. — ^Tho  above  figures  relate  to  vehicles  actually  ruiiiiinf;,  Ihcdtliers 
In-ing  with  coach  builders  for  completion  of  body  work. 

All'  the  vehicles  handled  l>y  Mr.  Kemp  arc  fitted  with  Kdfson 
n"iiimiilatoni,  and  the  early  vehicles  were  of  the  CM.  type,  with 
battery  /iiounli  d  under  the  driver's  seat.  More  recently  he  has  taken 
M|i  the  Walker,  I.an/iden  &  Andemon  vehicks.  Messrs.  A.  Kcnriek  & 
SouH,  of  West  Bromwich,  have  purchased  a  3-ton  Walker  lorry, 
which  ill  filtcd  with  (ill  A8  Kdiuon  cells,  having  a  capacity  of  ."iTo 
ampere-hours.  Mr.  (Jco.  Ell.-son,  Warstone-lane,  is  another  of  Mi. 
Ki-mp'ii  cu:i(omers.  Mr.  Ellison  is  well  known  as  a  manufacturer 
of  all<mttt  ng-current  motor-(ontrol  gear  and  circuit -breakers,  and 
111-  hut  several  works  within  the  Birmingham  area,  in  I  hi'  (oiulucl  of 


which  he  finds  the  electric  extremely  convenient  both  for  handling 
raw  material  and  finished  goods. 

The  Edison  vehicles  which  Mr.  Kemp  has  "sold  are  |  ton,  seveii  ; 
1  ton,  four;  li  ton,  two;  2  ton,  three;  and  3  ton,  two;  small  Edison 
factory  trucks  of  1  ton  and  30  cwt.  capacity  have  been  sold  to  the 
number  ot  22.  JMr.  Kemp's  customers  include  Geo.  Baines,  Ltd., 
F.  Starkey,  Thos.  Baines,  and  E.  Harding,  bakers,  W.  D.  Richards, 
grocer,  W.  &  T.  Avery.  Ltd.,  Victoria  Tube  W'orks,  C'adbury's  Ltd., 
Mirror  Laundries,  Birmingham  Mint,  Stewarts  &  Lloyds,  Tubes,  Ltd., 
Chance  Bros.,  Birmingham  Battery  &  Metal  Co.,  &c. 

Regarding  the  general  performance  of  electrics  in  Birmingham, 
there  is  after  16  months'  campaigning  on  the  part  of  Mr.  Kemp  no 
longer  need  to  prove  that  a  vehicle  will  carry  a  heavy  load  under  its 
omi  battery  power  to  its  destination  and  return  without  m'iihap. 
l\lr.  Kemp  showed  initially  that  the  steepest  streets  could  be  climbetl 
without  difficulty,  and  that  the  battery  vehicle  was  a  "  get  there  " 
niachine.  One  of  his  chief  selling  points  is  based  on  the  simplicity 
of  the  control,  which  enables  an  electric  to  be  driven  by  unskilled 
labour,  not  excluding  women  labour.  BIr.  Kemp  finds  that  the  best 
type  of  driver  for  the  electric  is  an  elderly  carter  who  knows  the  rule 
of  the  road.  CJi  ven  such  a  man.  he  undertakes  to  leave  him  with  con- 
lidince  in  complete  charge  of  the  vihielr  iifter  less  than  an  hour's 
tuition.  This  claim  is  not  difficult  of  acce])tanec.  because  there  are 
aloljt  the  electric  no  carburetters,  sparking  plugs,  clutches  or  gears 
for  the  man  to  be  worried  with.  This  class  of  driver  also  finds 
that  the  gi'eatly  superior  speed  of  the  electric  compared  with  horses 
is  quite  to  his  liking. 

In  conclusion,  we  may  say  that  in  Jlr.  Kemp's  experience  the 
scarcity  and  high -cost  of  motor. fuel  hive  focussed  attention  upon 
electrics,  and  now  it  is  found  from  good  [hard  practical  service 
that  electrics  will  do  the  same  ton  mileage  as  any  other  type  of  power 
vehicle  at  one-lliird  of  th?  cost,  it  would  appear  tliat  they  are  about 
to  receive  in  th's  country  that  consideration  which  their  economical 
working  merits. 

Our  thaidis  are  duo  to  Mr.  Kemp  for  the  facilities  which  he  Ins 
given  us  to  obtain  the  information  in  the  foregoing  article,  and  also 
uir  the  supply  cif  ))liolographM  of  a  number  of  his  clients'  vehicles. 


-r  or  Ki.K'  rai  ■  Vmii  i.i 


I  I'liAiKiK  in  ojfK  or 

HuU.NTATIO.t8. 


HlllMINIIHAM    ('.llll'OIIATIDN 


CORPORATION    FACILITIES    FOR    CHARGING 
ELECTRIC  VEHICLES  IN  BIRMINGHAM. 

'Ihr  I'.ii  Miiiigli;ijii  ('iir|, oration  clcrtric  hU|iply  (|e]>art- 
TuiMl  hive  installe<l  vehicle  battery  charging  outfits  at  l\\o 
of  their  substations  in  varioU)  ))arts  of  th.i  city.  They 
jire  n'.Hii  prepared  to  further  extend  thesecharging  facilities 
In  Ihi-ir  oilier  geiieraliiig  stations  and  sub-stations  lo 
meet  I  he  (■(invcMicncc  of  battery  vehicle  owners.  l''ortu. 
iialely,  at  nearly  all  Ihc  slalioiis  and  sub-statinns  of  the 
ili-piirlmenl.  it  is  possible  for  vehicles  which  reiplire  cirirg- 
INK  III  lie  run  into  thi'  jireiuises,  where  they  can  be  lefl 
Hiiilii  iiwir  by  the  drivers  until  the  charge  is  eonipleled. 
A.  iiKisl  (if  (lie  vehicle  battery  charging  is  done  during  the 


i^'lil.  tlie  fiM-l   that  the  vehicles  can 


■ft  all   night    in 


Hib'ly   under  ll 

nailed  fur  in  I  lie  innriiing  iiy  the  drivers,  is  m 
greitlesl  iiupiirlanie  In  lliiise  vehicle  owners  who 
.\et  inHliilled  ehargiiig  nrrniigemenlH  on  Iheirown 
No  paymi'iit  is  reijuired   for  garaging  the 


ration  supervision  until   tin 

e  iif  llir 
have  iiol 
lireniises. 
■I.  but   as 


the  accommodation  available  is  limitec 
garage  Hpace  is,  of  ccnirse,  possible. 


no  gii.'i 


mil 
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ilff  llli- , 

"Ifieii 


"Jronclati  €jcitie" 

(Registered) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 


The  number  of  repeat  orders  received  is 
the  best  testimony  of  the  results  obtained. 
Continuous  hard  work  with  a  minimum 
of  attention  day  in  and  day  out  aggregating 
10,000  miles  per  annum  is  the  record  of 
many  sets  over  the  past  two  years.  Some 
of   thena   have   completed 

25,000  MILES 

on  the  road  without  a  single  cell  having 
to  be  removed  from  the  vehicles  for 
any  electrical    defects    whatever. 


ELECTRICAL  cufton  junction. 
STORAGE  CO.  Manchester, 

limitedv 


LONDON  OFFICE: 

39,  VICTORIA  STREET. 


Cun-fiit  for  charging  electric  vehicles  is  supplied  at  power  rates, 
and  for  vehicles  charged  at  the  department's  stations  a  minimum 
ligure  of  2s.  jier  charge  is  made.  Regular  customers  are  pei  nutted  to 
send  their  vehicles  six  times  a  week  for  a  minimum  weekly  charge  of  6s, 
and  all  extra  attendances  are  paid  for  at  the  rate  of  Is.  a  visit.  The 
charge  for  current  is  merged  in  the  charge  per  visit.  A  charge  on  a  time 
and  material  basis  is  made  for  any  extra  work  upon  the  cells  beyond 
the  necessary  connecting-up  and  disconnecting.  This  is  considered 
reasonable  by  vehicle  users  who  also  find  it  a  great  convcuieiice. 


BAKER  ELECTRICS  IN  BIRMINGHAM. 


H\i<i;i:  l',i.i;(  TKir  \'\n  in  rir k  Si;n\  in 


C  I'ui'p  distilled  water  for  topping-up  iiurpofies  is  supplied  by  the 
ilipartment  to  vehicle  owners  at  4d,  jier  gallon,  the  water  being 
furnished  in  lO-gallon  carboys.  This  price  includes  delivery  to  any 
(if  the  stations  or  sub-stations  of  the  dcparlnvut.  The  supply  of 
distilled  water  by  the  department  is  much  appreciated  by  the  electric 
vehicle  owners,  and  incidentally  should  help  to  prolong  the  life  of 
the  batteries,  as  there  is  now  very  little  or  no  inducement  for  a  care- 
less driver  to  "  top  up  "  the  cells  witli  ordinary  tap  water. 


A  proof  of  the  interest  in  the  electric  vehicle  created  among  petrol 
motor  manufacturers  is  furnished  by  the  placing  on  the  market  some 
time  ago  of  the  Baker  battery  vehicles  by  Wolseley  Motors  (Ltd.). 
A  number  of  therje  trucks  have  been  sold  to  Birmingham  manufac- 
turers and  merchants  who  speak  well  of  the  manner  in  which  they 
behave  under  local  transport  conditions.  The  Baker  machine  is  an 
American  product  of  afactoryin  which  only  com- 
mercial vehicles  are  manufactured.  It  enjoys  a. 
good  reputation  in  the  United  States,  and,  judg- 
ing by  the  experience  of  Birmingham  users,  these 
claims  for  its  efficiency  and  durability  are  not 
exaggerated. 

The  Baker  battery  vehicle  is  lifted  with  a  single 
motor  drive  through  double  reduction,  silent  cr.- 
rlosed  chain  and  roller  side  chain  gearing.  The 
reduction  ratio  between  the  nxotor  shaft  of  tlie 
roa.d  wheels  of  the  I -ton  vehicle  is  10  to  1,  which 
gives  the  nvixnnum  speed  on  the  level  with  full 
lo.id  of  lOJ  miles  per  hour.  A  vehicle  of  this  size 
« ill  carry  its  rated  load  over  40  ntiles  of  good 
li'N-el  road  on  one  charge  of  the  battery.  The 
h'.lter  is  undcrslung  in  the  frame  between  front 
and  rear  wheels  and  is  nuide  up  of  42  Ironclad 
iv\ide,  1 1  plate  cells  arranged  in  six  trays  of  seven 
cells  each.  It  has  a.  total  weight  of  13  cwt.  atul 
a  capacity  of  101  am])ere-hours.  The  controller 
lever  is  placed  imder  the  steering  wheel  and  in 
the  same  plane  with  it ;  movement  to  the  right 
gives  five  speeds  forward  and  to  the  left  three 
speeds  reverse,  there  being  n  iciiIimI  oIT  position. 
The  jiosition  of  the  controller  handle  is  condmix  r  ic  c  i- y  .li  iving,  and. 
as  ill  the  ca.-.e  with  all  battery  vehicles,  by  unskilled  prrsims.  There 
are  two  main  brakes  of  the  band  type  acting  respectively  on  the 
eountersliaft  and  the  rear  wheels  ;  the  former  is  actuated  by  pedal 
and  the  latter  by  side  lever. 

We  m:iy  mention  that  the  .sale  of  the  Baker  electrics  for  the  United 
Kingdom  has  recently  been  taken  over  from  Wolseley  Jlotors  (Ltd.) 
by  the  tlcneral  Vehicle  Co,,  Inipcrial  House,  Kingsway,  London. 
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Users    of 

G.  V. 

ELECTRIC    VEHICLES 


— and  they  are  many — are  unani- 
mous in  their  praise  of  the  G.V., 
its  efficiency  and  capacity  for 
hard  work,  its  simplicity  and  re- 
markable economy. 

To  you,  who  fully  realise  the  future 
])Ossibilities  of  electric  transport 
the  clean  design  of  the  G.V.  and 
thj;  cound  engineering  skill  ex- 
hibited in  its  every  detail  will 
readily  appeal. 

The  G.V.  was  -a  pioneer  in  elec- 
trical transport  development  and, 
with  fifteen  years'  experience  be- 
hind it,  it  is  still  in  every  way  the 
best.. 


Ask  for  our   Edison 
Battery    Proposition. 


Sf>are  parts  supplied  for  Baker  Electric 


General  Vehicle  [ampanij  [td. 

IMPERIAL    HOUSE, 

iKINGSWAY.  LONDON.  W.C. 


Among  the  users  of  Baker  and  G.V.  electrics  in  Birmingham  we 
may  mention  the_Dunlop  Rubber  Co.,  Messrs.  Davis  &  Mawson,F.  W. 
Harris,  Henry  Sayer,  A.  Kenrick  &  Sons,  Midland  Railway  Co.,  etc. 

The  Dunlop  Rubber  Co.,  whose  large  works  and  warehouse  are  at 
Aston  Cross,  Birmingham,  have  had  a  3-ton  Baker  vehicle  in  daily 
service  since  July,  1915.  It  is  titted  with  Ironclad  Exide  batteries 
undersliuig  in  the  crate  which  will  be  noticed  between  the  front  and 
rear  wheels.  This  vehicle,  as  the  illustration  shows,  is  equipped 
with  an  enclosed  body,  and  it  is  used  for  transporting  Dunlop  tyres 
of  various  descriptions  from  factories  to  depots  in  the  Birmingham 
area.  In  discussing  the  merits  of  an  electiic  vehicle,  the  company 
state.'  :  "  One  must  necessarily  compare  it  with  a  petrol  vehicle  of 
the  same  carrying  capacity,  and  so  far  as  we  are  able  to  judge,  the 
comparison  works  out  sjomewhat  as  follows  :  The  electric  vehicle 
has  the  advantage  that  it  accommodates  a  larger  body,  and  for 
comparatively  light,  bulky  loads,  such  as  pneumatic  tyres,  it  offers 
distinct  advantages.  The  comparatively  restricted  distance  it  will 
travel  on  its  batteries  precludes  it  being  used  on  long-distance  service. 
The  somewhat  slow  speed  at  which  it  runs  is  no  serious  dir.ad vantage 
if  a  large  proportion  of  its  time  is  occupied  in  loading  and  unloading. 
It  it;  free  from  the  mechanical  breakdowns  and  accidents  associated 
with  high  speed,  and  depreciation  and  maintenance  charges  are  on 
a  lower  scale,  with  the  exception  of  the  battery  renewal  costs,  which 
we  have  not  so  far  encountered.  Cariying  2  to  3  tons  on  outward 
jourueys  -.Mid  returning  light,  the  charging  current  pci-  mile  averaged 


.SuMlAl'TO.MATIC  CUAlUaXd    Kylll'iMKNT  ISKl)    1)V   .MlvSSKS.   D.wi.s  & 

Mawsox. 
over  some  months  is  approximitcly  11  (o  1-2  15.0. T.  imits,  costing, 
say,  .^d.  This  shows  a  eonr.ideralile  reduction  on  the  cost  for  petrol 
for  a  vehicle  of  the  same  capacity  at  present -day  price:"..  The  cost 
for  lubricating  oil  added  to  the  cost  for  battery  aeid  approximates 
lo  I  he  cost  of  lubricating  oil  for  a  jietrol  vehicle  of  similar  capacity." 

The  Baker  vehicle  run  by  Meuiirs.  Davis  &  Mawson  is  a  1-tou 
iTmchiiie.  wish  box  van  i]ody.  It  is  used  for  the  traus|ort  of  muni- 
tions within  (he  city  area  and  has  a  daily  round  of  about  30  miles. 
Till'  we!f.'hl  handled  per  day  is  about  10  tons,  and  \\c  are  informed 
lli.it  the  total  ruiniing  costs  approximate  i>i\.  per  leile.  The  mileage 
mentioned  in  well  within  the  battery  capacity  of  tie'  vehicle,  and  if 
a  boosting  eliavge  we"e  given  for  aliont  an  linural  miilday  a  distance 
of  (10  miles  |)er  day  could  be  covered. 

.Mr.  H.  .1.  .Sayer,  metal  nierduuit,  informs  us  that  his  2lon  Maker 
\clii<Ie  is  giving  him  every  saliiifaetion.  The  average  daily  miliagi' 
»liieli  it  niiiH  is  now  about  l(S  miles,  the  longest  daily  round  l)eing 
jiiiiiut  2H  miles.  The  clasj  of  load  carried  in  lin-|)latcs  and  m<'li'!;-.. 
an<l  the  vehicle  is  alwiiys  up  to  its  capacity,  namely,  2  louii.  Tlii' 
average  number  of  jouriu'yii  per  day  are  5  lo  8,  depemiing  on  the 
d  Mlani^e,  but  10  short  journeys  have  been  dom>  in  one  day.  The 
ci'lls  lire  overlooked  about  every  two  or  three  months  by  (he  nuikers. 
The  biillci'V  is  eh  irgcd  at  tlii'  Uirminghain  Corporation  electric  luipply 
station  ,it  a  cost  of  aliout  (Is.  to  7s  per  week,  a.s  Mr.  Saver  has  iu>t 
ve(  any  facililiea  of  his  own. 


Pr1nt«)  and  Publbtwd  by  tta  Proprltton,  "Tin  Elbcthiciam  "  Printiho  amd  Publishiho  Co..  Ltd..  at  the  Editorial,  PrlntlnK  and  PublUhIng  Offlcw, 
I,  2  and  3,  Saliuury  Covrt,  Fliit  Snutar,  In  th«  City  ol  LONDON,  Friday,  Dbcbmdsr  1.  19f& 
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t     The   Round   Table,     t 

4  B,   "KVA.-  V 


"  A.S.E.  and  Dilution,"  says  a  "  Times  "  headline.  Some- 
thing radically  wrong  h'&re.  My  experience  is  that  they  always 
i>i('fer  it  neat  ! 


'■  Tramways  on  the  Carpet,"  i^ays  a  lieadlino  in  the  "  Isling- 
ton Gazette.'"  Even  they  are  preferable  to  bombs  in  the  bed- 

rooni.  \ 


The  tramway  stoppages  have,  it  is  stated  by  the  "  Birming- 
luim  Gazeite,"  now  reached  the  stage  "  that  the  public  ar" 
beginning  U>  disagree  that  walking  is  good  exei-cise."  (^iiite 
so.  but  wliv  r(j,  run  '. 


The  Lordoii  "  Evcuiug  News  "  advises  iis  readers  thus  ; 
'■  Use  your  switches."  Of  course,  there  is  nothing  new  in  this 
suggestion,  as  those  of  us  who  went  to  a  dame  school  have 
reason  to  remember  ! 


It  comes  as  a  welcome  change  from  the  now  hackneyed 
"  fusing  of  electric  wires  "  report  in  the  lay  papers  to  hear  that 
the  fire  at  St.  Hele'fts  Parish  Church  is  attributed  by  the 
""Liverpool  Post"  co  ""the  fusing  of  the  main  electric  switch." 


Tlie  question  which  is  likely  to  agitate  the  lighting  section  of 
the  industry  in  the  near  future  is,  Will  the  Osram  lion  lie  down 
with  the  gas  Iamb  ?  Judging  by  his  appearance  in  the  poster, 
it  will  take  all  the  pressure  of  the  Osram  elephant  to  make  him 
lie  down  at  all  ! 


-*-^    i. 


'[From  Glover's  Alnianac. 

NOTHINU    LIKE   OETriNG    IN    EabLY    RatioKS    FOK    XmAS    WITH   MeAT   AT 

Present  Pkices. 


"  Is  copp.'r  manijjulated  ?  "  asks  the  ""  Financial  Times." 
The  ar^swer,  of  course,  is  "  Not  'Arf,"  in  the  rolling  mills  and 
forges.  In-^.-iother  issue  the  same  paper  announces,  "  Copper 
quiet,"  ard  with  this  mains  engineers,  wlio  have  been  burying 
it  for  vears.  vvill  agree. 


Tlie  members  of  _cji,e  Electro-Harmonic  Society  will  be  inter- 
ested to  know  that  in  Eussian  liquid  measure  10  tcharkas 
=  1  schtoff =2-1 6444  pints.  This  will  be  handy  to  know  when 
peace  is  declared  and  the  Society  has  an  inter-Allies  Concert. 
Those  who  have  their  slide  rules  with  them  will  then  be  able 
to  measure  the  liqueurs  in  tchaikas  and,  of  course,  the  beer  in 
schiofls.  But  I  am  afra'd  the  strain  will  become  excessive 
towards  closing  time  !  All  cf  which  reminds  me  that  the  next 
men's  concert  is  to-day  week  and  that  there  is  no  moon  ! 


According  to  a  correspondent  in  Engineering  :-- 
"  Let  the  line  OX  represent  time  in  fractions  of  a  second  ;  and  let 
ItW.  the  radius  of  a  sphere,  be  equal  to  the  wave-length  known  as 
3646' 1,  correnponding  to  the  convergence  frequency  of  the  hydrogen 
series.  Let  the  duplicate  transverse  chords  a,  (i,  y,  &c.,  be  equal  to 
the  respective  wave-lengths  of  the  transverse  vibrations  of  the 
Balm-r  aerk'n,  and  the  diameter  .i-Q— 7292-2  a  constant  for  all  seri  s... 
Let  the  I'ns  Oi/  represent  the  amount  of  energy  or  monx"ntum  E 
enter  n?  at  W  in  the  direction  of  WD:  The  hyperbola  MN  is  the 
l(i:us  of  a  series  of  re^tan^les  as  Ox,  Qy,  representing  the  constant  A 
and  its  equat.-on  is  .rij-h.  Now  /(,-^6-fi  ■:  10-'^' ergsxby  S(T,onds, 
and  ?i=number  of  vibrations-~by  seconds  in  tlu>  equation  E~hn, 

so  that " 

As  tile  irishnia-i  wmild  have  said,  "  The  .■inswer's  a  leinun  ! 


THIRTY-SEVEN  YEARS  AGO. 

(From  The  Electrician  (Second  Series),  December  6,  1879.) 
Ths  late  Prof.  Clerk  Maxwell  was  in  the  habit  of  recreating  his 
mind   from   its   severer   tasks   by   penning  amusing   physio-comic 
parodies  of  well-known  poems.     One  of  the  best  of  these  was  his 
electric  valentine,  which  runs  as  follows  \ — 

ELECTRIC  VALENTINE. 
Tdeyraph  Clerk  A  to  Telegraph  Clerk  B. 

"  Tlic  tendrils  of  my  sou)  are  twined 

With  thine,  thougli  many  a  mile  apart  ; 
And  thine  in  close-coiled  circuits  wind 

Around  the  magnet  of  my  heart. 
"  Constant  as  D.miell,  strong  as  Grove  ; 

Seething  through  all  its  depths,  like  Smee  ; 
My  heart  pours  forth  its  tide  of  love. 

And  all  its  cuvuits  close  in  thee. 
"  0  tell  mo,  when  along  the  lino 

From  my  full  heart  the  message  flows, 
What  currents  are  induced  in  thine  ? 

One  click  from  thee  will  end  my  woes." 
Through  many  an  Ohm  the  Weber  flew 

And  clicked  this  answer  back  to  mc — 
"  1  am  thy  Farad,  staunch  and  true, 

Charged  to  a  Volt  with  love  for  thee."  dp 

df. 

The  inscrutable  signature      ,  is  explained  by  a  corrcspiiuilent  in 
last  week's  "  Engineering,"  to  be  adopted  from  the  fundaiu  'utal 

equation  of  thermodynamics  -i!=J.C.M.   (Ja-.ncs  Clerk  Maxwell). 

a; 
This  cxi)lanation  reminds  us  that  the  famous  colleague  physicists, 
Thomson  and  Tait,  are  fandliarly  know'n  to  tluMr  students  as  T.  and 
T-.  nickiumu-s  also  dr:i\vn  fioin  the  jargon  of  tlr^rmodynamies. 


IGRMIC 


SELF-STARTERS 

For  Relia.t>ility. 


.  29-  1. 

"(Zl" 

.Typo 

r    small    r 

nolor 

s    and 

ntrifuKol 

PUIT 

p  ser- 

IGRArtIC  ELECTRIC  O  V 

147,  Queen  Victoria  Street,  LONDON 


30.1.  -With  Ci 
Breaker.  Forcon 
sor  duty  nndlargi 
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SIEMENS 


STANDARD 

ELECTRrC    MOTORS 


For    D.rect    Current. 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Head  Office:  CAXTON  HOUSE,  WESTMINSTER,  S.W. 
Telophone  :  Geprapd  B60.         TBiegrams :  "  Siemeralos,  Vic,  London." 
Supplies  Dept.:    38  &  39.    UPPER   THAMES  STREET.   E.C. 
Tolophoin;  CiTT  5350.  Telegrims :  '  Siemotok.  Cent.,  London." 

HOME  BRANCH  ADDRESSES i 
BifuiNGHAU — Central  Ho.,  Now  St.   I  Manchester— 196.  DoansgatB. 
Bristol— 30.  Bridge  Street.  Newcastle— 64-68,  Collingwood 
CARDiPf— 89,  St.  Mary  Street.  Sheffield— 22,  High  St.        [Bldgi 
CLA3GOH—fc6.  Waterloo  Street.          |  Southampton— 46,  High  StrBtti 
Branches  in   Principal  Towns   Abroad. 


HALF-WATT  LAMP  LIGHTING  ACCESSORIES. 

We  commented  in  a  recent  i:,r>uc  upon  the  publication  by  the 
Uritiifh  Thom'ion-Hoa;ton  Co.,  Mazda  Houne,  Upper  Thamca-iitroet, 
Umdon,  E.G.,  of  their  price  l;:;t,  Xo.  10,484,  which  dealii  with  wojithi  r- 
proof  lantern;),  street -JigJitihg  littingr,  and  accc.ouorieii,  iroaclad  ship 
and  mill  fitting;',  &c.,  for  J-watt  tyjje  and  i;tandard  lampa.  We  nou 
illuiitrute  a  tew  fittini;;!  included  in  Ihi.i  list. 

The  "  Kndurx  "  lantern:,  which  are  of  original  design,  may  be 
employed  for  outnide  illumination  of  all  clafme;!.  The  lantern  itself 
in  of  mild  Htcel  and  i:i  (ini:ihcd  with  a  high  quality  vitreou;)  enamel. 
It  ttfford;i  thorough  protection  for  the  lamp  and  the  intcni.U  wiring 
from  the  weathe;-.  and  at  the  :iaine  lime  furninhen  adequate  ventila- 
tion. The  iilandard  deign  ;  are  supplied  with  an  inner  reflector,  but 
outer  redector.i  are  recommi  nded  and  can  be  fittetl  if  dcaired.  The 
opalcjicent  gla-iu  globe  i;i  Hupiiorted  by  a  ring  which  ia  secured  by 
Mpring  clip!!  having  lafety  chainn  attached  to  them.  Thejic  admit 
of  the  lowi-ring  of  the  globe  lo  a  position  which  leavcH  the  lainj)  and 
the  inner  reflec:lor  freely  expoaed  for  eleinmg  or  replacement.  The 
hoofl  of  the  lanleni  in  litted  with  a  porcelain  iniulated  :ni;i|)ender, 
Im-1ow  which  i:(  a  drip  proof  cover  which  |)rolectii  the  iiuom  iig  lead:;. 
A  HUitable  [lorcclan  bolder  in  provided  aciordjig  lo  the  i  i/,e  of  (he 
lunt'-ni  and  type  of  biiii|>  lo  be  iited.  Kach  lantern  i;i  iient  out  reatly 
wired,  the  alaridard  liiii:ih  i;i  black  vitreoua  enamel.  Th<':te  Kndiira 
liinteni  1  are  i,(Ier<-d  in  a  variety  of  iiIzch  for  J-wntt  lamp.')  from  100 
to  I, WW  wnllJt.  The  100  i»nt((i  lantem:!  are  fitted  with  a  bayonet 
<  ap  fKircelain  holder.  Krnm  150  lo  200  wallii  an  Kdi:ion  mrew  holder 
in  employejj,  and  for  :«lll  walln  and  upward:)  a  golialh  ICdiiiou  iicrew 
holder  in  tMipplied.  An  illu:itnitTon  of  on.'  of  Ihetie  IuuIitm::  with  the 
glolM' lowered  fi.n  liaiiiiil,'  purpo;e:i  in  nliown  herewilli. 

We  al:io  illiiihule  a  "l^iigga"  wealherjiroof  Inulern  wlii.li  jh 
deiigneil  f.,r  111..'  uilli  ...dinary  lyp,.  lainp  eliinlern.      ll   ii.  :nippli.',l 


GUARANTEED 


SECOND    HAND 


THE    VICTORIA    ELECTRIC    PLANT    CO. 
SPENSER    STREET.    WESTMINSTER.    S.W. 

Phcr.l  VlcV.,U40a, Cm..  VlaT>ln.t«.Sr,w...    Urdon. 


TINNING     FURNACE 


fHalrt  Palfntt) 
COATING  WIRES  with  Tin.  Lead,  e 


as  a   BATH. 


WITHOUT  OXIDATION.      AUTOMATIC  HEAT  CONTROL. 

The  enlr  Tlnnlnt  Plant  on  the  World'!  Market  with  Aotomatlc'  Heat   Control. 

MONOMETER  Mfg.  Co.,  Ltd.,  Aston,   BIRMINGHAM. 


in  two  main  styles  (1 )  with  vitreous  enamel  reflector  plate  for  clu  :ti'rs 
up  to  seven  lamps,  (2)  for  use  with  any  type  of  reflector  unit  whii'li 
employs  a  single  lamp.  The  lantern  body  is  of  heavy  copper  spin- 
ning:: of  graceful  contour,  which  are  assembled  on  an  intern  i!  ni.il. 1 


"i-Cn  .sTEK  ■■  Ki 


The    "E.NUfKA"    \,\ 
SHOWING  Globe  lowki;i 

CLE.tNINO  .4-ND  INSPE.  Tl' 


.Steel  sjiid.'r,  which  also  carries  the  lanipholder.  By  the  removal  of 
a  :iinglc  mil  I  lie  upper  spinnings  can  be  detached  and  access  ob- 
tained to  all  the  holdcn;  for  wiring  purposes.  The  spider  acts  as  a 
gallery  which  hokls  the  reflector  in  its  correct  position  in  relation 


\ii:w^ 


11-  I'(1NT.\.   r  SlSI'KN.SKlN   llD.Mt. 


1.1  I  III-  lump.  Till'  gliilii'  il:i.'lf  i.-)  :ii'.'un'(l  l.i  a  eopp.'r  ring  by  ;ipeeiHlly 
diiiigiu'd  elilis,  which  are  li.xcd  liy  screw:;,  and  the  ring  itself  i:i 
allachcd  to  the  lantern  frame  by  three  special  npring  catchcn  ;   thin 


Ferranti  Ltd 

HOLLINWOOD,  Lancashire. 

SWITCHGEAR.   TRANSFORMERS,  METERS, 
ELECTRIC    HEATENQ    &    COOKING  APPARATUS. 
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Give  me  a 
ring  when 
you  want  me. 

I  never 
go  out. 


W'illesden   double  one  seven  o;   that's  my  number.     If  you 

want  a  better  lamp,  give  me  a  ring. 

POPE 

EI.ASTA 

WIRE   LAMPS 

are  in  big  demand.  Their  superiority  and  all-roimd  merit 
plus  our  advertising  in  the  "dailies"  and  "weeklies"  has 
given  a  fillip  to  their  sales.  Keep  "  Elasta  "  to  the  front.  It 
means  good  business — good  profits — and  satisfied  customers. 

Write  for  Terms  and  Buvldct  No.  S. 

POPE'S   ELECTRIC    LAMP   CO.,   Ltd., 

HYTHE  ROAD,  WILLESDEN,   LONDON,  N.W. 

1  eUpiu-iia.    ntiiciJcn  tirn  au.i  i::j. 


Canadian  and  Indian 
MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM   STOCK   200.000  lbs. 


Peerless   Leatheroid  Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 
THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 
ADMIRALTY    OVER     1910.    1912.    1913.    1914   .nd    1915. 


ATTWATER  &  SONS, 


Telephone  ^ 
1045(2  line 


HopWOOd  St.  Mills,      Established  1868 

PRESTON. 


Codei; 
5th  Edition    A  BC 
e>  We.tern  Union. 


Extensive  type 
Reflector 


Intensive  type 
Reflector 
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SIMPLE 

SCIENTIFIC 

INDUSTRIAL 

LIGHTING 

REFLECTORS 


j^rrh-TS^fiecTors 


-b^bLUBd 


Mare  Lamps 


Simplex  Conduits  ltd., 

Garrison    Lane,    Birmingham. 


1  O.SDON 
,1  13.1  17,  Cl..rlna   Cro. 

,  Rd., 

LEEDS  ■ 
fl,  Whil.  HoTie  St 

MANCHESTER   - 

lt>.  Corporation  Street. 

W.C, 

LIVERPOOL- 
96.  Whitochapel. 

GLASGOW 

7  2».  Waterloo  Street. 

SWANSEA  - 

14.   Hinthfiold    St 

BKISTOI.  - 

1  1.  Denmark  Street. 

CARDIFF  ■ 
4.  Wc.liale  Straat 

M-;WCASTLE- 
til.eS.  IliaS  BrMic. 

ABERDEEN 

l.Crimon  Place. 
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SLIDING  RESISTANCES 


NOTE  THE  CONTACTS 


LAMP  TESTING 


METER  TESTING 


LABORATORY  WORK,  Etc. 


BRITISH-MADE   THROUGHOUT. 

List  on  request. 

Nature  sSlYS  :  "The  list  is  one  of  the  most  complete  we  have  seen." 

ISENTHAL  &  CO., 

(DEPARTMENT  4) 

DENZIL  WORKS,  WILLESOEN.  LONDON,  N.W. 


construction  allows  of  the  easy  removal  and  insertion  of  the  globe, 
and  also  ensures  its  secure  fixing.  The  lantern  can  be  used  as  a 
ptndant  or  fixed  to  a  rigid  screwed  tube  ;  in  the  latter  case  the  in- 
coming leads  are  carried  in  beneath  the  detachable  upper  spinning, 
which  does  away  with  a  weatherproof  hood.  Special  attention  is 
paid  to  the  ventilation,  though  of  course  this  is  not  as  important  as 
it  is  with  a  i-watt  type  of  lamp.  It  should  be  noted  that  pear-shape 
lamps  must  be  employed  in  these  lanterns.  The  size  of  the  lantern 
is  the  same  for  100-watt  lamps  numbering  from  1  to  7,  the  overall 
dimensions  being  22  in.  high  by  19  in.  wide.  The  standard  finish 
v.;  black  stove  enamel,  but  other  coloured  enamels  or  polished  copper 
finish  can  be  had  at  a  slight  extra  charge. 

In  the  same  list  intwcsting  details  are  given  of  a  contact  sus- 
pension gear  which  is  iilustrafcd  herewith,  and  which  is  intended  for 
supporting  lanterns  containing  either  clusters  of  ordinary  types  or 
^-watt  lamps.  This  accessory  is  a  necessity  in  cases  in  which  the 
lamps  are  used  in  lofty  buildings,  where  it  would  be  exceedingly 
costly  to  reach  them  by  means  of  ladders  or  scaffolding.  The  gear 
combines  a  mechanical  clutch  and  electrical  contact,  and  when  the 
suspension  gear  is  in  position  the  whole  weight  of  the  litting  is  borne 
by  the  geai  and  not  by  the  supporting  cable.  This  is  offered  in  two 
styles,  with  and  without  pulley  in  the  gear  housing  ;  in  each  case 
2-eontact  and  3-confait  ui-.w  c.in  be  supplied. 


DOMESTIC  HELPS. 


Indci-  the  above  title  the  WcstinghoUse  SUplllies  Department  is 
isHuing  a  catalogue  which  calls  attention  to  the  Value  of  many  well- 
known  electrical  appliances  as  presents  for  Christmas  and  Xew  Year. 
\\v  have  repeatedly  urged  that  enough  has  never  been  made  dining 
the  frative  seiwon  by  the  electrical  selling  organisations  of  irons, 
kettle;,  toaHtcrs  and  many  other  electrical  "  utilities."  The  ]]ublic 
ore  always  susceptible  to  something  new  in  this  way  and  in  certain 
buying  centres  the  question  of  price  is  immaterial.  An  cletrtric  iron 
or  a  toast<:r  makes  an  acceptable  present,  and  at  this  time  whin  the 
domet.tic  problem  is  so  much  to  the  lore,  it  would  be  doubly  so. 

We  hojH-  that  the  attempt  of  W(!st lnghoU.se  .SUpi)lies  Department 
in  Mnnchetter  will  be  successful,  and  we  fc(f|  sure  that  if  it  is  aecom- 
liariied  by  a  little  cnthiiHiaKm  on  the  part  of  the  contraclont  it  will 
rejiult  in  many  liomen  Ix-coniing  :u((Uainli(l  with  tlii^  "other  ^^M•^  " 
of  elect riral  i-nergj'.  'I'he  catalogue  to  which  wr  have  referred  is 
ninrk.-<l  Xiaa;.  List  No.  7.I8!»,  and  is  provided  with  an  attractive 
cover  whiili  shown  two  ol  Hrilain's  daughters  .serving  out  something 
hot  from  an  electric  clinllug  diiih.  and  an  electric  toaster  and  electric 
eoflee  pt^rcolator  are  on  the  table  ready  to  do  Itft-lr  bit  towards  \\\<- 
comfort  of  the  guest.i  ;  t|,c  latter  would  doubtless  be  wounded 
/"ommieii,  though  tliey  are  not  shown  in  (he  picture.  The  drawing 
tihould  certainly  (.nunpt  jinyone  to  hiok  iniiidc.  The  mutter  jiagcs 
of  lh<'  lii.t  ilhiHlrutc.  priic  ari>l  describe  a  variety  of  table  utmsils, 
hot  (.latn,  grilli  imd  ovcmh,  irons,  llosgofMl  Hton<'W«rc  utensils,  the 
"'■"tinghouse  t'tilily  >h,ior  (flaieribed  in  our  issue  of  Nov.  21),  and 
n  variety  of  electric  (ir<B. 

The  "  Hcvi-V.'/j"  sewing  mnehilie  motor  is  an  attractive  item  in 
llin  iHt  which  Mill  certainly  npp<nil  on  demonstration,  ev.n  if  the 
illitttratir.n  iIocm  not  show  its  good  jioinls  (jiiite  to  advantage.  We 
have  hn.|  one  of  th.t.e  little  motors  in  ime  at  home  for  hoiiu'  monllis 
and  run  (.jKak  from  e^jH^riencu  of  ita  ame  of  iittuchmcul   to  miv 


machine,  htxnd  or  treadle,  and  the  wide  range  of  speed  control  pro- 
vided by  the  pedal  regulator.  The  motor  itself  is  carried  on  a  Lorse- 
shoe  frame,  one  end  of  which  is  clamped  against  the  sewing  machine 
head  (behind  the  flywheel),  and  the  other  carries  the  mo'or,  not 
directly  but  on  <"  spring-controlled  hinge.  Thi;  drive  to  the  flywheel 
is  by  direct  contact  with  a  tiny  cork  pulley  on  the  motor  shaft.  The 
foot-regulator  which  also  contains  the  resistance  gives  seven  speeds, 
and  the  power  of  the  motor  is  sufficient  to  sew  through  a  number  of 
thickne;ises  of  heavy  cloth.  The  motor  itself  is  a  Hamilton-Beach 
(U.S.A.)  machine,  is  a  splendid  example  of  efficient  con.truct;on, 
combined  with  pleasing  finish.  It  is  quite  powerful  enough  to  drive 
by  belt  a  pair  of  polishing  mops  for  cleaning  the  domestic  silver. 


INSULATING  VARNISH. 


A  copy  of  their  latest  booklet  on  insulating  compositions  has  been 
sent  to  us  by  Jenson  &  Nicholson  (Ltd.),  ^Goswell-road,  Stratford, 
London,  E.,  and  this  will  be  found  to  cover  a  wide  range  of  electrical 
insulating  varnishes.  "  Lacwatt,"  the  trade  name  of  an  insulating 
preparation  for  armature  and  field  coils,  switch  and  control  gear  and 
railVay  and  tramway  motor  equipment.  It  is  intended  for  baking 
on  and  a  teniperaturc  of  190°P''  to  200°F.  should  be  applied  from  8  to 
12  hours,  according  to  the  d<'pth  of  the  windings.  Thi:;  varnish,  it 
is  claiiiicd,  will  not  corrode  copiu'r,  i;-  non-hygroscopic  and  acid  and 
alkali  free  and  will  re;;i:it  the  action  of  grease  and  lul)ricating  oil.  It 
can  be  a])plicd  by  brushing  or  dipjiing  and  in  the  ordinary  way  is  sent 
out  ready  for  use.  ]f  specially  reijuired  it  may  be  diluted  to  the 
desired  consistency  with  ben/.inc.  The  same  composition  is  aliio 
supiilicd  for  air  drying  or  baking  ;  in  thir.  case  it  drier  in  air  in  from 
12  to  15  hours  and  can  be  also  baked  at  a  low  temperature.  A  quick 
a'r-drying  "  Lacwatt"  is  al-.io  listed  for  (|uiek  rci)iir  work  or  as  a 
finishing  for  armature  and  licld  windings  ;  it  air-dries  in  about  half- 
an-hour.  It  is  recommended  that  the  workshop  in  which  the  dipping 
is  carried  out  be  maintained  at  a  uniform  temperature  of  about  60'^F. 
because  the  vi;!co  lity  of  the  varnish  is  alTectcd  by  temperature 
variations.  The  above  rciiiarks  relate  to  the  black  varnish,  but 
"  Lacwatt  "  is  also  supplied  in  a  golden  v.nicly  luilli  for  baking  and 
air  drying. 

"  Coilac  "  is  a  finishing  varnish  su|iplicil  cither  gohlcn  or  black, 
and  is  a  qui<'k  air-drying  material.  It  can  be  applied  either  by 
brush  or  spray.  Another  piddiict  listed  is  a  core  plate  varnir.h,  in 
clear  or  black  and  for  cither  a'r-drying  or  baking.  It  is  tor  coating 
armature  or  trannformcr  lam'nie  and  provides  a  tough  film  which 
remains  hard  when  heated.  Acid-proof  enainci  in  black,  white,  red 
and  l)luc  <o!ours  is  also  listed  by  the  firm  and  is  recommended  for 
liallcry  rooms,  iiccumu'a'or  loxis.  itc.  :  this  matcr.al  also  lias 
insulating  jiropertics. 

A  section  of  the  list  is  .Icvolnl  In  mica  linisliing  and  I'licK  iig 
varnishes,  the  latter  being  in  two  i|iialilii';i  for  proiluciiii;  a  lisnl  01  ;i 
llcxible  result  in  the  lin'shed  material. 

Central  station  cngiieers  and  plani  um-\-.\  will  be  inlcrcslcil  in 
"  iMalini'l,"  a  range  of  mai'hine  finishing  inimels  inlciided  to  super- 
Hcde  the  slower  and  moi-e  co:illy  proi'css  of  |ianling  and  varnishing. 
l''oriisi'withthis  niaterialan  iron  filli-r  air  drying  or  bak'ng  i;;  first 
applied  to  the  casting  by  painter's  knifi'imd  after  drying  olT  is  nililjiil 
down  with  glass  )iaper.  The  "Milliner'  finishing  cusmkI  is  llirii 
pill  on. 
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Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Elictricity  Meters. 

Knife  Switches. 


CORALIME  SOLDERING  PASTE. 

This  is  an  excellent  flux  for  soldering 
Copper,  Brass,  Tin,  Iron    and    Lead. 

It  is  economical  and  efficient,  as  a 
mere  trace  is  sufficient  to  make  a 
sound  joint,  and  it  does  not  run  after 
being  applied. 

For  repetition  work  it  is  much  safer 
than  ordinary  fluxes,  as  it  gives  off 
no  injurious  spray. 

It  will  not  corrode  the  most  delicate 
material,  and  it  can  be  used  with 
safety  in  electrical  work,  as  we  know 
from  10  years'  experience. 


BRITISH  INSULATED  i  HELSBY  CABLES. 

LTD.. 

Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works  :     PRESCOT    and     HELSBY. 

Branch    Offices   in:     LONDON.    MANCHESTER,    GLASGONA/.    BIRMINGHAM. 
NEWCASTLE,   CARDIFF,   DUBLIN,  LEEDS  &  BELFAST. 

OVERSEAS    BRANCHES: 

AUSTRALASIA:   The  Wool  Exchange,  King  Street,  Melbourne. 
EASTERN   INDIA:    11,  Clive  Street,  Calcutta. 
SOUTH  AFRICA:   Telegraph   Manufacturing  Co.  (Colonial),  Ltd. 
P.O.  Box  2827  Johannesburg. 
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E.  SHOWELL  &  SONS,  Ltd.. 

STIRCHLEY.   BIRMINGHAM. 

iS^^^^^B^      .^Bv 

b 

Drawn  Shell  Work 

IN  BRASS,  COPPER,  and 
STEEL. 

Any  size 
up  to  8"  diam.x4''  deep. 

Sole  Agent  lor  the  Electrical  Trade :— 

LIONEL  ROBINSON,  Lni"!wx. 

Telephone:  Holborn  6323. 

HELPS  FOR  ADVERTISERS. 


The  continuance  of  trade  advertising  is  a  noteworthy  feature  of 
the  war.  It  displays  a  determination  to  carry  on  with  industry  and 
commerce  de;ipite  the  loss  of  staff  and  the  difficulties  in  obtaining 
materials.  The  purchase  of  advertising  space  is  one  of  the  important 
duties  of  the  publicity  manager,  but  the  preparation  of  the  copy  is 
equally  important.  It  is  gratifying  to  note  that  the  advertiser  who 
never  changes  his  copy  from  one  year's  end  to  the  other  is  gradually 
disappearing  ;  that  is,  the  custom  is  changing  because  this  class  of 
advertiser  shows  no  tendency  to  discontinue  in  the  ways  of  publicity. 
What  is  happening  with  regard  to  trade  paper  advertising  is  this  : 
the  advertiser  is  realising  that  his  announcement  is  part  and  i.aicel 


A  IwniiTi!;a  Advt. 
I>e!nu>'. 


KXAMI'LE   OF  TllADB 

Advt.  Coi-v. 


of  hiji  Helling  urguiiiuutiun,  is,  lu  fact,  a  number  of  his  saksnun  rolled 
into  one.  It  jh  true  Ihe  uac  of  advertising  space  in  this  way  requires 
more  itlteiitioii  on  the  jiart  of  the  publicity  deparlmcnt,  and  during 
iiornml  liineo  Huch  attention  is  considered  merely  as  part  and  parcel 
of  the  «<»rk  of  coM'lueting  Hahs.  Now  that  the  war  has  removed  so 
iiiony  publicity  unil  muIch  managers  from  the  paths  of  industry  (o  Ihe 
|.(ilh:i  whii-h  lend  to  glory,  the  work  of  a-lvertiHlng  lopy  preparation 
mu;it  either  be  diHContinucd  or  be  (utrustcd  to  those  who  have  made 
a  Ntudy  of  it  from  a  wide  uful  vnriccl  (oint  of  view,  but  who  are  not 
regular  .  iu[)!oyee;j  of  Ihi'  udvertiHcr  himself. 

It  wdl  be  of  intercHt  to  lulvurtiueni  wl.o  are  Hullering  from  stalT 
iihortnge  to  know  from  a  eiitalogne  juiit  ii«;uetl  by  A.  .1.  V,m  nly  &  Co., 
;t7  ft  :iM,  .Strand,  London,  W.C,  that  they  enn  obtain  copy  writing 
i.erviie  n|on  rcuionnble  teriivi  Hn<l  <  an  ali.o  be  advise<l  li| on  Ihe 
eoni|.ibiliiin  and  prodnetion  of  trade  literature  gmendly. 


BELLING 

&   CO. 

We  can  quote  you  for  and  are  regularly  supplying : — 

Electric  Heaters  for  Shell  Drying  Ovens. 

Gas  and  Fire-proof  Heaters  for  Loading  Ro':ms. 

Immersion  Heaters  for  Wax  Melting. 

Air  Warmers  for  Fabric  Drying  Rooms. 

Low  Temperature  Radiators  for  Worli  Rooms. 

Electric  Fires  (Radiant  type)  for  Offices,  Sec. 

Electrically-heated  Water  Tanks  to  deal  with  any  quantities. 

Thermostatically  controlled  apparatus  to  keep  either  water  or 

air  at  any  desired  temperature. 
Electric  Toasters,  Water  Boilers  and  GriUers  for  Mess  Rooms. 

We  have  had  large  experience  in  adapting  electricity  to 
many  novel  manufacturing  processes,  and  are  prepared  to 
submit  quotations  and  drawings  to  meet  any  given  conditions. 

BELLING  &  CO..  Electric  Heatlni  Specialists.  Derb^  Road.  EDMONTON.  LONDON.  N. 


iMr.  A.  .T.  Greenly,  the  head  of  the  firm,  is  well  known  in  the 
electrical  industry,  and  has  for  some  time  past  been  commi:vsioned 
by  a  number  of  manufacturers,  traders  and  commercial  houses  upon 
publicity  work  in  general.  The  catalogue  to  which  we  refer  sets  out 
clearly  with  prices  and  details  what  the  company  will  do  for  the  ad- 
vertiser, t  It  shows  at  a  glance  the  cost  of  sketches  for  catalogue 
preparation,  poster  stamps,  and  trade  mark  designs.  '"  iHouse 
organs  "  are  included  and  can  be  edited  complete  for  a  round  sum. 
Booklets,  folders  and  circulars,  and  showcards  will  be  prepared,  also 
dn'.wina;:'  of  buildings,  and  ideas  for  advertisements  drawn  up.     Th 


Lighting 

in  Photography 


She  MOUSE 
BEAUTIFUL 

m 

•■'-:5'^^ 

'I'm;  I'liN  KK  I 
■"HoL'SE  Uki;. 


Desic.n. 


cireulai  letter,  designs  for  advertisement  borders,  small  card  "  ads." 
aiul  letter  headmgs  and  stationery  are  other  matters  with  which  the 
catalogue  deals.  Teclinical  articles  on  works  and  installations  are 
also  a  s])oe;ali1y  and  will  be  undertaken  at  fees  which  are  specified 
ill  the  ciita!(iL;ui'. 

In  many  lespt'cls  (br  ciitalogue  rcfcn-cd  to  is  uniciue  because  it  is 
the  liist  we  have  yet  seen  in  which  Ihe  atlvertiser  is  nuide  aware  of 
the  cost  of  "  outsiide  "  advert iing  tissistanee.  We  reproduce  here- 
willi  miniatures  of  some  of  the  work  which  the  comiiany  has  done  for 
the  electrical  trade,  ami  in  conclusion  would  recommend  those  of  oiu' 
readers  who  are  interested  to  ajjply  to  the  company  for  a  copy  of  the 
catalogue  at  the  addrcaa  given  above. 


MEAT  SHRINKAGE  IN  COOKING. 

The  controversy  which  raged  some  few  years  buck  on  the  :.id)ject 
of  Ihf  shrinkage  of  nveiit  cooked  in  electric  and  gas  ovens  respectively 
is  of  especial  interest  i\t  the  present  time  on  aceoUiU  of  the  prevailing 
high  <ii  it  of  meat  and  food  generally. 

At  .-I  lecture  recently  given  by  Mr.  (',  C.  Nnbbs.  nf  IIm'  I'.ilkiT-k  Iron 


THE  ESSEX  Accumulator  and  Dry  Battery. 

HAND    LAMP.S,     INSPECTION    SET.S.    TORCHES, 
POCKF.T       LAMPS,       ACCUMULATORS,        ETC. 

I.itl     ...1     Appll<Kll.in. 

THE  ESSEX  ACCUMULATOR  CO., 

IBV     <;R0VE   CRCEN    road.    I.EYTONSTONE,    LONDON.    N  K. 

"•   ■  rr^rr.t  :    ■    E"-:.'.  ijla  U.n-lon." Pl.f.r.r  :    W..-)r,ll'ar)   Hi 


One,  Two  &  Three  Phase 
MOTORS. 

I.ANCJI)()N-I)AVII>>    MOTOR    GO. 

Il«l<]    Olllcoi     110.     CANNON     STREET,     LONDON,     K.C. 
Work!  I   Uf>rmodr   Road,  Lawlahtm,   London.  S.K.      
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FERROZOID 


:: 


CONSTANTAN 


CHRONIC 


WRITE    FOR  PARTICULARS   OF    FOURTEEN    GRADES    OF 

British-Made  Resistance  Materials 


TO:- 


♦♦     MAKERS  t 


♦♦ 


HENRY  WIGGIN   &  CO,  Ltd.,  I      LIONEL  ROBINSON, 
George  Street,  Birmingham.       |      3,  Staple  Inn,  London,  W.C. 


TCI  f  PHONE  :  6400  CtNTRA 


WIBQIN  BIRMINQHAM." 


Tfl  CPHONE:  6323  HOLBORN. 

'  *-^*-ORiUS.    "FFftRVntlM      I 


QRAMSi  •'FERRYDOM,    LONDON." 


J.  P.  DEVINE  CO.,  Buffalo. 


MANUFACTURERS    OF 


Yacuum  Dryiog  anil  impiegDating  Piaot. 


(PASSBURG  SYSTEM  ) 

The  Devine  Co.  are  well  known  In   the    United    States 

and  Canada  as  the  leading  nnanufacturers  and  experts 

in  Vacuum  Drying  and  Impregnating    Plant   and    have 

over  1,500  such  plants  in  successful  operation. 


AIR  PUMPS,  COMPRESSORS, 
VULCANISERS, 
CONDENSING    PLANT. 


Solvent     Recovery     and     Derisinating 
Plant  a  Speciality. 


Sole  Representative  : 

JAMES    LIVINGSTON,    LTD., 

30,  QT.  ST.   HELENS,  LONDON,   E.C. 


TiUgrami  and  Cables  : 

"ClNUtAKY,  LOHDOH." 


Tiliphoni : 
LoHOO))  Wall3)S1, 


The  speeding  up  of  machinery 

and  the  coiisequtnt  lowering  of  pioduction  costs  is 
of  vital  moment  in  these  day?  g£  keen  competition 
If  yon  use  clutches  or  brakes,  you  are  not  securing 
the  maximum  efficiency  if  they  are  not  lined  with 
Ferodo  fabrics.  Leather  is  always  unsatisfactory 
because  its  coefficient  of  friction  drops  very  rapidly 
with  a  rise  in  temperature anditisliabletochar.  The 
efficiency  of  Ferodo  fabrics  rises  with  the  temperature, 
and  they  are  absolutely  non-inflammable.  Metal  to 
metal  surfaces  often  cause  considerable  trouble  owing 
to  the  metal  dust  created  by  friction.  This  is  obviated 
by  using  Ferodo  fabrics. 

Secure   efficiency    and    economy    by    lining    your 
clutches  and  brake.',  with 


PEROCJO 


I        CLUTCH  AND  BRAKE  LININGS.       j 

H  Coiilraclors  to  the  War  Office  ami  Admiralty,  London  M 

B  General     Omniinis     Co.     and    Undergr-  •<nd    iilectric  g 

H  J\ailwr.\'S    of    London    and    Paris.      List    "  X  "  /roni  s 

I  The  Herbert  Frood  Company,  Ltd.  j 

I  Works:  CHAPEL-EN-LE-FRITH.  | 

1    'Phone:  19.  and  20  Clupcl.  Wires:  ■■Fnction,  Chapel."  g 

H  We  hold  stocks  at  London,  ISirmingliam.  Belfast,  p 
p  Bristol,  Cardiff,  Edinburgh,  Glasgow,  Liverpool,  g 
J  Manchester  and   Ncwcasllc.  = 

llllllllllllillllJlllllillllllll.llll  lllllNlliJIII  lill.llll  il  lii  111:11111 
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D.&S. 

"HANDLE" FUSES. 

50  amps,  and  upwards.   600  volts. 


Asbestos  sheathed  fuse 
wire.  Substantial  porcelain 
carrier,  effectually  shield- 
ing hand  from  "live"  metal. 

THE    IDEAL    FUSE    FOR 
POWER  CIRCUITS. 


DORMAN 
& 

SMITH  Ltd , 

Ordsal   Electrical  Works, 
SALFORD, 
<"    MANCHESTER. 


Co.  in  the  clubroom  of  tlie  ataff  of  the  company,  the  subject  was  again 
revived  and  emphasised.  While  the  lecture  proceeded.  Miss  Neilaon, 
Falkirk,  of  the  Glasgow  and  West  of  Scotland  College  of  Domestic 
.Science,  demonstrated  by  cooking  with  an  electric  stove,  in  full  view 
of  the  audience,  a  comprehensive  menu,  comprising  :  roast  joint  of 
beef,  roast  chicken,  dish  of  filleted  sole  with  sauce  ;  dish  of  grilled 
cutlets  and  tomatoes,  with  peas  and  potatoes  ;  apple  tart,  and  about 
100  small  cakes  and  pastries  of  various  kinds  ;  al  ;o  some  delicious 
shortbread  fingers.  The  preparation  of  the  food  was  done  during 
the  morning.  The  cakes  were  distributed  amongst  the  audience, 
and  the  roasts,  &c.,  were  purchased  on  the  spot  by  eager  friends 
whose  palates  had  been  stimulated  by  the  appetising  appearance  of 
the  food  and  the  odours  that  pernieated  the  hall. 

An  interesting  experiment  was  demonstrated  to  prove  the  small 
shrinkage  of  meat  wheS  roasted  in  an  electric  oven  as  compared  with 
gas  or  coal  ovens.  The  electrically  roasted  joint  lost  only  11 J  per 
cent,  in  evaporation,  as  compared  with  25  to  33J  per  cent,  with  gas 
or  coal-fired  ovens,  thereby  showing  a  saving  of  12J  per  cent  to  20 
fKT  cent.,  in  other  words  a  saving  in  the  butcher's  bill  of  9d.  to  Is.  2d. 
uiKin  a  41  lb.  joint  of  beef  costing  Is.  4d.  per  lb.  The  electricity 
consumed'in  cooking  the  joint,  chicken,  fish,  apple  tart  and  the  100 
odd  cakes  and  pastries  was  but  5  units,  which,  at  Id.  per  unit  (the 
average  cost  for  elcctruial  power  for  cooking  in  Great  Britain,  many 
cities  fiold  current  for  this  purpose  at  id.  or  Jd.  per  unit),  would  be 
"h1.  only.  It  would  thus  be  seen  that  the  saving  on  the  roast  beef 
more  than  paid  for  the  electricity  used  for  the  wholi^  menu.  In 
iuldition  to  the  economy  in  cooking,  it  was  pointed  out  that  elec- 
Irieity  harl  other  advantagS!*  "It  was  safer,  oleaner  and  more  eon- 
\i-nieiit  than  '•  flame  "  cooking  ;  it  saved  time,  required  less  labour, 
and  the  quality  of  the  food  wal  much  improved.  All  these  meant 
greater  comfort  and  better  health. 

.  Instructive  lecture)  of  thifl  kind  upon  the  .sciences  a])plie(l  to 
everyday  work  will  do  mueli  to  bring  the  workers'  eflicieney  and 
knowledge  to  a  high  otandard.  Th(^  management  of  the  Falkirk 
Iron  Co.  are  to  be  congratulated  upon  the  iiiaugiiration  of  such 
ler|ure;i  in  their  worka. 


ii|)  the  motors.  Deposits  of  jnud  completely  stopped  up  the  intake 
)>ipe  of  the  pumps  and  it  was  necessary  to  lay  a  new  pipe  line  to  the 
river  before  the  pumps  were  again  started.  "  We  have  been  pump- 
ing ever  since,  and  no  trouble  whatsoever  Tias  developed.  If  they 
were  human  beings  I  would  raise  their  pay,"  says  the  Rock  Hill  city 
manager  in  a  letter  to  the  Charlotte  office  of  the  General  Electric 
Company,  maker  of  the  motors.  The  Rock  Hill  pumping  station  is 
located  five  miles  from  the  city  of  Rock  Hill.  It  is  equipped  with 
two  motor  pumping  outfits  of  100  h.p.  each,  and  a  third  motor  outfit 
of  7-5  H.p.  The  motors  are  all  controlled  by  the  action  of  a  self- 
starter  and  two  starting  compensators.  The  pumps  are  operated 
without  an  engineer  by  simply  closing  an  oil  switch  at  the  town  end 
five  miles  away.  The  pumping  station  is  inspected  once  a  week. 
Power  for  the  motors  is  ;iU])plicd  through  a  high-tension  line  carrying 
"current  from  the  hydro-elcrt  ric'  pl.iut  of  the  Southern  Power  Company 
, at' 11,000  volts.  At  the  pumping  station  it  is  reduced  to  550  volts, 
three-phase,  and  fed  to  the  motors. 

In  a  short  time  after  the  flood  occurred  the  Catawba  River  left  its 
banks  and  entered  the  cement  pumping  station  building,  quickly 
covering  the  motors  and  touching  the  top  of  the  building  ;  36  hours 
after  the  flood  reached  its  height  the  water  receded  enough  to  allow 
linemen  of  the  company  to  climb  into  the  window  of  the  pumping 
station,  usinj;  the  power  wires  as  a  means  of  crossing  the  flooded 
ground.  They  found  the  switches,  mstruments  and  connecting  bars 
as  well  as  the  motors  covered  with  river  mud.  The  oiling  system 
was  filled  with  water  and  mud,  and  it  was  necessary  to  use  a  hose 
and  brushes  to  clean  off  the  equipment.  As  the  water  in  the  city 
staTidpjjpe  was  low,  it  was  necessary  to  start  punxping  at  once  to 
prevent  a  water  shortage,  and  so  all  three  motors  were  started  up 
without  trouble  live  hours  after  workmen  were  able  to  enter  the 
pump  house.  The  performance  of  the  motors  is  unusual  because  no 
time  was  gi\'en  for  drying  out  the  coils  and  equipment,  the  only 
preparations  for  operation  consisting  in  renioving  the  actual  accumu- 
lations of  dirt.  This  noteworthy  performance  shows  the  ruggedness 
of  electric  motors  mul  (he  ri'liabilily  of  electric  jiowcv.— "  Klee. 
J?ev.,"  Chicago. 


FLOODED  ELECTRIC  MOTORS  RUN  WITHOUT  DRYING. 

Thrie  elislrie  |.uiiipin«  motors  :.wpplyiii«  all  {\\v  water  u  ,i(l  in  I  In' 
Illy  f,f  |{<,;k  Hill.  S.  ('.,  wire  iiubiii-rgcd  durjiK  recent  (lociils  and 
reiiia  u"d  under  wati-r  for  more  lliiui  a  day  and  a  half.  Yet  when 
tlie  water  rere(|c-<l  Into  the  nutural  eh»nn-l  of  the  Catawba  Hiver  lh<- 
ni'ilori  iiliirled  up  promptly  when  the  lUirrenl  was  applied  and 
quickly  dried  Iheiii  lelvei)  on'y  a  few  hours  after  the  flood  had  left 
th>-ir  urni'itnriii.  The  use  of  ii  hose  to  wash  the  mud  out  of  the 
Mio'oni  uii'I  Ih'-  reinnval  of  arcumulalious  of  mmd  arnl  niud  from 
th'>  oMiii  syiteni  were  tie-  oidy  preeautioriH  lakiii   bi'forc-  slarlini; 


SPECIALIZE  /rt /:7ccmcaZ 
'I  r/ii.ihf:s ,   Compositions, 
KnaTTifiis  arc. 

I  lie  fof  List  : 

JLNSrjN6(  NICHOLSON  u.P  gosweuworks. sTRfliroROt 


FERODO  BRAKING  MATERIAL. 

An  inlereslin<i  ea-ie  of  l''erodo  braking  ha;  recently  come  to  hand. 
A  laryi'  linn  of  printers  had  some  Iroulile  with  their  litlui  machines 
owing  (o  the  lirakes  not  acting  with  certainty,  this  resulting  in  the 
work  gel  ( ing  out  of  register.  They  had  the  brakes  lined  with  I'Vrodo 
fabric  with  the  rciUilt  that  the  brakes  acted  i)erfeetly.  Further  the 
h-ather  lined  brake  re(|uired  renewing  at  least  every  fortnight, 
wlier<'as  the  Fcroilo  fabric  is  still  good  after  running  for  several 
months.  Feroilo  fabrics  are  also  proving  their  worth  on  the  brakcH 
of  Priest  num's  gralis,  bueki't  ladder  engines,  and  on  thi'  cones  of 
lioppiT  iliMir  winches  and,  in  farl,  Hhnvvcr  a  friclioil  Mirfarc  in  u,r,|. 


"THOR"  High  Grade  Specialities 


CASING    .nd    CAPPING 

CONDUIT 

CABLES 


CABLE    CONNECTORS 
COMMUTATOR    COMPOUND 
WATERTIGHT    FITTINGS 
AND   ALL   ELECTRICAL   ACCESSORIES. 

wRnt  i-oH  rRicLs  a  discounts. 
HASLAM  &  STRETTON,  Ltd.,^B':i?r„TB^;rd;;.'^BVlsTol* 


Prlf.t«l  »rn)  fublUtif^J  I  /  th«  PrM.ilot'.re.  ••Tiiii  Ei.ii(.thciah  "  Pfihtiho  ahu  Publisiiiho  Co.,  Lir...  at  llir  E<lllotliil.  Prlntlreand  PublbhlntOfficM, 
l,J«n<13,  SAtij»u«y  CouKT,  Fl««t  Stuiii,  In  tha  City  of  LONDON,  Friday,  Dbcbmbbr  U,  IVlfa. 
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«$><t  «^«^44'*^<^4  44>444>4'4"4  <$*'^44'^'^4-4 
4'  _  4- 

4-     The   Round   Table.     4> 

4>  B,   "KVA"  ^ 

4  4"4>4>4'4-4>4"4'4-44'44'44'44>4>4>4>4>4><$>4> 

0;;   /Ac   Telephone. — "(joud   mtiininu,   did   cluip  ;     liow   are 
you  ?  " 

"  Better  than  I  tliought,  old  cliap  :   passed  Al  yesterday  !  " 


According  to  the  "  StaiTordsliire  Advertiser,"  ""  the  No.  2 
gasholder  at  Stafford  had  jammed  tlirougli  wind  pressure  and 
would  be  scrapped-"     "  It's  an  ill  wind."  &f. 


The  echoes  of  the  war  ring  as  far  north  as  Fort  William,  where 
the  local  authority,  owing  to  light  restrictions,  recently  sought 
to  obtain  a  rebate  of  20  per  cent,  from  the  electricity  company 
on  the  street  lighting  account.  After  a  short  discussion,  the 
offer  of  10  per  cent,  was  agreed  to  "  while  it  still  remained 
open."  This,  from  the  land  of  bawbees,  surely  means  tliat  we 
are  in  for  a  long  war. 

Liverpool  is  about  to  adopt  tlu'  "  Talking  Tram,"  which  will 
do  gramophonically  what  the  conductor  is  supposed  to  do  in 
the  ordinary  '"  hoar.se  "  of  his  business — i.e.,  to  announce  the 
stages  along  the  line  of  route.  Already  the  citizens  of  Liver- 
pool realise  that  the  idea  need  not  stop  at  that,  birt  that  the 
stage-shrieking  gramophone  may  also  play  popular  airs,  par- 
ticularly along  the  suburban  routes.  With  all  of  this  I  am 
sure  that  everyone  will  agree,  but  I  think  the  "  Liverpool 
Courier  "  might  have  shown  a  little  moi'c  veL!:ard  for  the  civic 
amenities  than  by  announcing  that  "  tins  ^ur.ni'jrnLent  will 
call  out  the  names  of  the  stoppages  autonuif  iciliy."'  This  is 
putting, it  across  Birmingham  with  a  vengeance  ! 


Gems  from  the  Local  Section  addresses  : —  I 

\-  "  The  only  way  in  which  solar  energy  is  taken  up  chemically  in 
Nature  is  through  the  agency  of  plant  life.  Failing  other  means,  ice 
must  groiv  our  fuel." — Prof.  R.  D.  Robertson,  at  Bristol. 

"  Our  friends  the  gas  engineers  have,  of  course,  been  very  mucli 
more  aifected  than  we  have  by  the  working  of  the  Summer  Time 
Act." — Mr.  A.  E.  Jlackenzie,  at  Manchester. 

'"  Tbis  subject  of  so-called  Tariff  Reform,  or  Trade  Protection, 
should  not  be  made  a  political  football  for  tlie  sake  of  catching  votes, 
but  should  be  as  free,  we  hope,  from  political  bias  as  the  Army  or 
the  Navy." — Mr.  J.  K.  Stothert,  at  Glasgow. 

"  if  it  is  really  necessary  to  impose  the  heavy  rct-itrictionis  on  the 
use  of  electricity  in  minor,  that  ai'O  now  in  force  it  would  seem  to  be 
up  to  the  electrical  manulac'turers  to  develop  further  inaprovementi) 
and  to  i)roduce  plant  still  better  suited  to  the  conditions." — Mr.  H. 
A.  Ncvill,  at  Leeds.        ,        ,     ^.i^tuti    u.  l     ,_;l^    i±a  c^ 


'-■    ';o.    .        OUR  HOT  PLATES  j;n'^.  ^  ^=r  [,    \^ 
No.  221  to—  r..   r»    Mi 

Mr.  C.  W.  Mallins,  manager  Liverpool  Corporation  Tram- 
ways, for  the  introduction  of  the  "  Tram-ophone." 

No.  222  to— 

'•  Prof.  H.  E.  Armstrong,  for  the  following  aphorism  in  a  recent 
lecture  d(-livered  at  Nottingham  University  College  on 
'■  National  Fuel  and  Power  "  :  "  The  policy  of  '  wait  and  see  ' 
was  a  self-condemnatory  fine,  because  those  who  had  not 
foreseen  never  would  foresee." 


ELECTRO-HARMONIC  SOCIETY. 


2nd  (Vincert,  31st  Season,  li)lG-17. 


Holliorn  Restaurant,  London.     To-night,  8  p.m. 


L.  P.  S. 

CLIPS.  TIPS  &  TERMINALS 

of   all   descrlptlona. 

Wril!  lor  BooMel.  with  inu'.lralions.  ol  75  types  to:— 

THE  LP.S.  ELECTRICAL  CO..  18.  Adam  Street.  Strand.  London.  W.C. 


Unofficial  Programme. 

In  the  Chair,  Mr.  W-  J    Tennant.      :      [ 
NroHT  Duty  Chorus     "  Beautiful  Laud  of  Nod."       ...  Greene 

Shift  Enoineees  from  any  Station. 
Hotplate  Interlude    "  Kukri  "  Grogan  will  do  a  Few 

Spiral  Stunts  on  the  Simmering  Slide         After  Baslian 
Marylebone  Solo    "  I'm  going  away  to  be  a  soldier."       Pleamnis 

Mr.  H.  H.  Holmes. 
Shut-down 
Lament    "  Where  My  '  Trant-avan  '  Has  Rested  "     ...  Lohr 

Mr.  R.  A.  Chattock. 
Dublin  Melange  ...  "  Ireland,  You're  Callin'  Mo  "  Kingston-Steicart 

Col.  P.  W.  d'Alton. 
"  Strafe  "  Chorus  "  It's  Nice  to  get  Up  in  the  Morning  "     I.nude  r 
Volunteer  Munition  Workers. 

Real  Red  Heatette  "  They'll  All  Have  to  Toe  the 

^         j_j^  Thiii  Red  Line  "  Adapted 

^ ,  ■«  The  "  Great  Orme  "  Bastian. 

Shockproof  Solo     "  I  Fear  No  Foe  in  Shining  (or 
'"J  J       •  *S  'eSI  ''i  i      Draw-out)  Armour "  ...   Ray  Rolled 

~      '  h"    Mr.  H.  W.  Clothier. 
"  OsRAM  "  Circus  "  The  Animals  Went  in  One  by  One  "      Atmos'd 
Ringmaster  Mr.  J.  Y.  Fletcher. 

Daylight  Dirge    "  Good-bye,  Summer  "  (and  good 

riddance)  To.^ti. 

All  Disgruntled  Central  Station  Engineers. 
Transport  Solo  "  I  Dreamt  I  Dwelt  in  Clearing  Halls  "  Balfe 

Mr.  A.  W.  Gattie. 
Varni.sh  Medley   ..."  I  Know  Some  Funny  Tales  "  ...         Leighlon 

^   ^  "  Still  the  Be.st  "  Barralet. 

Grand  Finale  "  Another  Little  Drink  Won't  Do  Us 

I  (9.2.")  sharp)  Any  Harm "  Ayer 

Members  of  the  Electro-Harmonic  Society. 

God  Save  the  King. 


g^    ,    :    ,        "     THIRTY-SEVEN  YEARS  AGO. 

(From  The  Electrician  (Second  Series),  December  13,  1879.) 
f  Torpedo  Boats  and  the  Electric  Light. — From  the  recent 
torpedo  experiments  made  on  board  the  "Bloodhound"  with  the 
electric  light  it  would  appear  that  black  painted  boats  arc  least  dis- 
tinguishable by  the  electric  light,  while  white,  red  and  green  were  the 
next  in  order  to  plainness. 

Mr.  Gladstone  and  the  Telephone. — When  the  ex-Premier 
addressed  the  monster  audience  in  the. Corn  Exchange,  Edinburgh, 
a  telephone  was  planted  on  the  desk  to  convey  liiw  oration  to  a 
number  of  people  collected  in  a  neighbouring  hall ;  but  only  a  small 
part  of  the  speech  could  be  heard,  for  the  modern  Cicero,  according 
to  an  established  habit  of  his,  placed  his  hat  right  in  front  of  him,  and 
screened  off  the  sound  of  his  voice  from  the  diaphragm  of  the  tele- 
phone. 

Marat  and  Robespierre. — Wc  are  indebted  to  Mr.  A.  J.  Frost, 
the  energetic  compiler  of  the  Ronald:;  library  catalogue,  for  the 
following  curious  and  interesting  notes:  "It  is,  perhaps,  not 
generally  known  that  Jean  Paul  IMarat.  one  of  the  most  prominent 
characters  of  the  first  French  Revolution,  and  who  was  assassinated 
by  Charlotte  ("orday,  wrote  several  important  works  on  elec(ricit\-, 
most  of  which  were  i ranshited  in  German.  The;;c  works  were  wi'it t  vn 
and  publishetl  between  1770  and  ITS.")."  Robespierre  also  cent ri but eil 
n  Paper  to  the  .Journal. 


SILVER  SOLDER  for  BRASS, 

Specially  suitable  for  ELECTRICAL  INSTRUMENTS. 

Free   Sample   on   •pplication. 

J.   BLUNDELL  &   SONS, 

GOLD,  SILVER  1  PLATIIUM  REFIIERS,  119.  WUUXNR  STREET.  W. 

■■  Gr-,il|.l,a,   Ox,,    ljii,\.n,"  ■I"-''-'   Ci.  11.11,1. 
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SIEMENS 


IRONCUAD 

SWITCHGEAR 

FOR    AUU 

PURPOSES 

Control   Pillars 
Distribution   Boards 
Main    Switchboards 


Write  for  particulars  to  — 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Head  Orf  ice  :  CAXTON  HOUSE,  WESTMINSTER,  S.W. 
Telephone  ;  Cbrrakd  860.         Telegrams  :  "  Siembralos,  Vic,  London." 
Suppliei  Dept.:    38  &  SB.  UPPER  THAMES  STREET.  E.C. 
Telephone  i  City  5350.  Telegrams :  '  Siemotor.  Cent.,  London." 

HOME  BRANCH  ADDRESSES  i 
BiRMiHOHAU— Central  Ho.,  New  St.   I   Manchester— 196,  Deansgate. 
Bristol— 30,  Bridge  Street.  Newcastle— 64-68,  Colllngwood 

CARDirF— 89.  St.  Mary  Street.  Sheffield— 22,  High  St.        [Bldjl 

Glasgow— 66.  Waterloo  Street.  |  Southampton — 46,  High  Streeti 

Branches  In   Principal  Towns  Abroad. 


ELECTRICALLY  HEATED  OVENS. 


One  of  the-  iiio'.t  iiMi)f.rt,uil  imiiilcm'i  with  whicli  industrial  |)l:in(:; 
have  to  cope,  in  a  great  variety  of  productive  work,  is  tliat  of  seoiiiiiig 
the  moHt  efficient  and  economical  application  of  heat. 


''oiiK  Hakiko  ()vk», 


Tlii-i  111  rciKldy  ii«((.itiplii|i.(|  with  elcclricully  li.uti-d  ov.ii'i,  win. 
pfrmil  of  rli.w  I.  iii|Kri.tiire  ri.ntnil  nnil  inmre  uniform  prodiielii.i, 
nhd  high  quality  of  linixh. 


In  a  bulletin  issued  by  the  General  Electric  Co.  (U..S.A.)  illustra- 
tions and  descriptions  are  given  of  several  interesting  examples  of 
i-lectrically-heated  ovens  which  are  in  constant  commercial  u.<ie,  and 
which  serve  to  indicate  the  progress  and  present  day  value  of  elec- 
trical methods  of  applying  heat  in  industrial  manufacturing. 

Air  heaters  have  been  developed  for  heating  core  baking  ovens, 
small  bread  baking  ovens,  such  as  the  reel  type,  ovens  for  drying 
paints,  vaniish,  ink,  lumber,  leather,  for  baking  cereals,  &c.,  and  for 
other  similar  applications.  These  heaters  arc  made  up  by  mounting 
on  a  metal  frame  a  number  of  units,  each  of  which  consists  of  a  thin 
metal  strip,  having  insulating  blocks  mounted  on  the  edges.  These 
lilocks  are  made  of  a  compound  which  will  reta'n  its  insulating 
qualities  at  the  tempeiatures  to  which  they  are  subjected,  and  at  the 
same  time  are  strong  and  will  not  crack.  Notches  on  the  edges  of 
the  blocks  make  a  winding  form  tor  the  flat  resistance  ribbon,  and 
the  blocks  serve  to  insulate  the  ribbon  from  its  support.  These 
units  arc  a'sembled  in  an  iron  frame,  and  are  insulated  therefrom  by 
blocks  of  the  same  compound.  The  frames  are  provided  with  feet 
for  mount  ng  in  the  oven,  and  are  made  in  standard  forms  for  mount- 
ing on  either  wall  or  floor.  These  heaters  are  available  in  capacities 
from  1-3  kw.  to  12-3  kw..  and  are  standard  for  voltages  up  to  480. 
The  temperature  range  for  which  they  are  suitable  extends  as  high 
as  900°F.  in  the  oven. 

S  One  of  the  ovens  showii  herewith  is  used  for  baking  foundry  cores. 
This  oven  was  formerly  heated  by  gas,  with  which  it  was  difficult  to 
get  a  uniform  temperatiu'e  or  to  regulate  the  temperature.     The  oven 


El.ECTRIC.U.I.Y-HE.\TKU    ShER.VHDIZINO    OvEN. 


has  four  shelves,  each  .30  in.  widi'  and  30  in.  deep  with  an  opening  of 
.")  in.  The  shelves  arc  hinged  at  the  right.sothat  they  can  be  .swung 
open.  The  illustration  shows  three  shelves  in  the  open  position. 
When  in  this  ])osition  a  baftlo  at  theb.xekof  theshelf  closes theo[H'n- 
ing,  so  that  while  the  cores  are  being  changed  or  examined  the  heal 
losses  are  reduced  to  a  minimum.  Electric  heaters  totalling  16  kw. 
were  installed  in  the  bottom  and  sides  of  the  oven.  This  Jn.stallation 
is  an  old-type  gas  oven  equipped  with  electric  heaters  to  determine 
the  .advantages  of  baking  core  electncally.  Tlie  experimental  oven 
gave  quicker  baking  with  practically  total  elimination  of  imperfectly 
baked  cores,  and  as  a  result  is  being  reiihiced,  for  regular  production, 
with  a  modern  oven  equipped  with  electric  heaters. 

The  process  of  sherardising  consists  of  baking,  in  zinc  dust,  mel.ils 
which  it  is  desired  to  ntake  rust  proof.  This  is  bc^t  accomplished  by 
baking  the  metal  partswith  zincdustof  (he correct  chemical  analysis 
at  a  certain  predetermined  constant  temperature  for  a  period  of 
lime,  depending  upon  the  thickness  of  coating  desired.  The  nvost 
satisfactory  results  with  this  jirocess  are  obtained  by  tiseof  electi'ieally 
healeil  ovens,  consisting  nf  nn  electrieally-lieated  revolving  oven 
niiiunli-d  on  Ip-unniims,  which  arc  su|i]iorl(cl  in  |iillow  blorUs.     The 


FURNACES  for  MELTING  WHITE  METALS.  Etc. 

WITHOUT  OXIDATION.       AUTOMATIC  HEAT  CONTROL. 

PATENT   MIXER    PRODUCES   HOMOGENEOUS   ALLOY. 
Monoiiwlor    llnni   Contrull<-<l     Eurnncoifur    Honlinii    Iho    Mouldn. 

MONOMETER    Mfij.   Co..   Ltd.,  Aston.    BIRMINGHAM 
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PRESCOT  "SWITCHI  GUT-OUT. 


Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders.     ' 

Telephone  Cords, 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


With  cover  completely  removed. 

Prescot  l\Iistake-proof  Switch  Cut-outs,  suitable  for 

Single  Twin  and  Concentric  Cables,  for  circuits  up 

to  25  amps.  250  volts. 

All  live  parts  adequately  protected. 

Fuse  cover  cannot  be  opened  when  switch  is  on,  nor 

can  switch  be  closed  when  fuse  cover  is  open. 


BRITISH  INSULATED  S  HELSBY  CABLES. 

LTD., 

Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works :    PRESCOT    and    HELSBY. 

Branch    Offices   in:     LONDON.    MANCHESTER.    GLASGOW.    BIRMINGHAM. 
NEWCASTLE.   CARDIFF.  DUBLIN,  LEEDS  &  BELFAST. 

OVERSEAS   BRANCHES: 

AUSTRALASIA:  The  Wool  Exchange,  King  Street,  Melbourne. 
EASTERN   INDIA:    11,  Clive  Street,  Calcutta. 
SOUTH  AFRICA:  Telegraph  Manufacturing  Co.  (Colonial),  Ltd. 
P.O.  Box  2827  Johannesburg. 
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IRONGASED     . 
SOCKETS&PIUGS 

FOR   HARD   SERVICE. 

Sizes    up   to    200   amps. 
D.P.  and  T.P.    500  volts; 

with   "earthing"   connection. 

\ 

1   .  DORMAN 
■■  SMITH,  Ltd., 

^^^^^F      Ordsal  Electrical  Works, 

^^r                SALFORD, 

Also    Combined  Switch 
and  Plug:  Boxes. 

N 

i^-^ 

^"^      MANCHESTER. 

oven  is  rotated  by  an  electric  motor  geared  to  the  driving  shaft.  In 
the  equipments  referred  to  metallic  resLstance  elements  are  placed  on 
each  of  the  sides  of  the  oven,  and  current  is  supplied  to  them  through 
collector  rings.  The  ovens  are  niide  in  several  sizes  ;  those  shown 
in  the  bulletin  each  have  an  average  capacity  of  1,800  lb.  and  internal 
dimensions  of  40  in.  by  24  in.  by  24  in.  The  maximum  current 
input  of  o'i-o  kw.  will  raise  the  charge  to  the  maximum  sherirdising 
temperature  (375°C.)  in  about  three  hours,  where  it  can  be  main- 
tained with  an  input  of  13-5kw.  Asmallerovenalsoshowninthelist 
has  an  average  capacity  of  150  lb.,  and  internal  dimensions  of  10  in.  by 
10  in.  by  17  in.  The  maximum  input  is  1.5  kw.,and  it  requires  5kw. 
to  maintain  the  oven  at  working  temperature. 

The  best  fonnulse  for  sherardising  can  only  be  properly  carried 
out  in  the  electric  oven.  The  product  is  unifoini  in  thickness,  den- 
sity, metallic  z'nc  content,  and  in  its  rt>sistance  to  atmospheric  corro- 
sion. This  has  been  proven  by  subjecting  metals  which  have  been 
treated  in  the  electric  oven,  to  the  salt  spray  test.  In  this  test  a 
concentrated  salt  solution  is  sprayed  into  a  box  producing  therein  a 
salt  atmosphere.     Where  a  coating  of  requisite  thicknesshas  been 


mouldo  in  which  var'oa'i  shapei;  of  mica  are  formed  under  a  hydraulic 
press.     The  dimensions  of  the  oven  are  : — 
Oulsidc. 

Total  height  75i  in. 

Height  of  oven  bodv   40iin. 

Width  ..        ..'     47|in. 

Depth  47Ain. 

Imide. 

-  Inside  height  of  top  compartment    I4in. 

gf  I  Width  ..  , 41in. 

""     IX'pth  .,  ..  41  in. 

P*     Height  of  bottom  C'limpartmeiit     lOin. 

g    Width  ,.  „  41  in. 

Depth  „  „  41  in. 

With  an  input  of  14-25  kw.  this  oven  with  no-load  can  be  brought 
to  a'teni'iorature'of '500°F.  in~one  hour  and  45  m-'nutes.  %To  main- 


Kl,K'Tll|C,\LI.V-IIKArti<    KhViJl.M.S<i'(IVl 


l')i.i:i'i'nir  Wool)   Dkvinu  Ovkn. 


.ippli'-d  l<>  m-liil  iii'the  ejiiclrie  iilierardiHing  oven.' Ih''  nielal  will  lain  thin  Irmpc nitiirc  rc(|uires  an' iiii>ul  of  !>  kw.      Tlic  oven  hii  >  a 

wilhHtntid  Ihi'  milt  Kpriiy  lent  for  at  liiwt  a  week,  and  when  no  nisi  maximum  input  of  28-5  kw.             ,            ■          .* 

d<-velo{m  in  thin  length  of  tim>',  exp(;riencv  huN  (iKntonslrated  that  the  An  oven  u.ied  for  baking  the  mica  inioilaliou  on  biiisli  liolders  i;. 

■  onlinK  will  liuilindelinitely  under  iilmo.spherie  eonditiuuM.  iilso  deMcribid.     Tjii' outside  diininsions  of  this  oven  arc:    Ilciglit. 

,    A  mien  inou'il  heating  ovi'u  ill  iiliio  iiluiwii,  and  is  UHcd  for  heating  07  in.  ;    di|iMli,    in  in.  ;    uiiKli.   .').H  in,     Thrrc  .arc   three  coiiiparl- 

FFerranti  Ltd 


HOLLINWOOD,  Lanca.hlre. 

8WITCH0EAR.   TRANSFORMERS.  METERS. 
ELECTRIC    HEATING    &    COOKING  APPARATUS. 


QUARANTEEO 


SECOND    HAND 


THE    VICTORIA    ELECTRIC    PLANT   CO., 
SPENSER    STREET,    WESTMINSTER,   S.W. 

riviciti  Victoria  4026,  Cr«mi  I  VIcmlnitn.  Sownt   London, 
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REYROLLE'S 
SIX  SPECIAL  LINES 


MOTOR 
STARTERS 

Drum  Type  (free 
handle)  as  shown, 
also  Lever  Type  and 
Flame-proof    Type. 

FUSES   (with  Self-ahgning  Contacts.) 

^^^WALL  PLUGS.      W.T.,    for    outside    use,  as 
supplied  to  Admiralty,  and  Dustproof  for  Works  use. 

HT.  ARMOURCLAD  SWITCH- 
'  MINING  SWITCHGEAR.    GEAR 
'PROTECTIVE  DEVICES,  to  isolate 

faulty  sections  on  Power  Supply  Systems  without   in- 
terruption of  supply  through  Sound  Sections. 


A.   REYROLLE 


&  CO., 
LTD. 


HEBBURN-ON-TYNE. 
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LEWIS'S    SCIENTIFIC    CIRCULATING    LIBRARY. 


ELECTRICAL,  MECHANICAL  &  GENERAL  ENGINEERING  TEXT  BOOKS  &  TECHNICAL  WORKS. 
neiD  works  and  new  editions  can  be  had  from  the  Eibrarp  iramedlatelp  on  publication.  Telephone-  mcseuh  1072. 
SUBSCRIPTION,  Town  of  Ooontry,  from  ONE  QDINEA.    READINQ  ROOM  open  Daily  to  SUBSCRIBERS. 

136,  GOWER   STREET,  and  24,  GOWER  PLACE. 
LONDON,   W.C. 


H.  K.  LEWIS  &  Co.  Ltd., 


meiits  eac-h  36  in.  by  51  in.  by  12  in.  high.  The  heating  units  avo 
six  in  number,  two  under  each  shelf  with  a  total  maximum  input  of 
30  kw.  Each  set  of  two  units  is  arranged  for  three  heat  operation 
througli  the  switches  moimted  ou  the  right  of  the  oven.  With  an 
input  of  30  kw.  the  tempera.tiu'e  of  the  oven  with  no-load  can  be 
raised  to  oOO^F.  in  about  two  hours.  An  input  of  8-6  kw.  is  suffi- 
cient to  maintain  this  temperature.  This  oven  replaced  a  much 
larger  steam-heated  oven,  acd  it  not  only  does  the  same  amoimt  of 
work  in  less  time,  but  the  quality  of  the  work  after  leaking  is  superior 
lo  the  best  that  could  be  obtained  with  steam  heat  when  UGiug 
the  utmost  care. 

In  many  cases  it  is  practical  to  remove  gas  burners  from  an  oven 
and  sub.stitute  electric  heaters.  A  battery  of  ovens  in  which  such  a 
change  has  been  made  is  illiLstrated  in  the  bulletin.  These  ovens 
are  of  the  followijig  dimensions  inside  :  Width,  61  in.  :  height, 
51  in. ;  depth,  38  in.  Each  oven  has  a  maximum  current  input  of 
22-5  kw.  The  heating  imits  are  located  in  the  bottom  of. the  oven, 
and  so  grouped  that  heats  of  7-5  kw.,  15-0  kw.  and  22-")  kw.  may  be 
obtained.  The  temperatures  used  for  baking  the  woik  put  through 
these  ovens  averages  400°F.  to  458°F. 

An  'oven  which  Is  used  for  drj'ing  asbestos  board  and  I'ibre 
and  for  materials  that  have  been  impregnated  with  pitch  is 
another  intere:,ting  specimen.  A  great  variety  of  work  is  done  in 
this  ovtn  at  various  temperatures,  and  the  fact  that  with  electric 
heat  any  one  of  the  desired  temperatures  can  be  held  constantly  at 
the  correct  value,  has  proved  to  be  a  great  advantage.  Any  desired 
ti-inpcrature  from  about  130-F.  to  650°F.  can  be  obtained.  This 
oven  has  inside  dimensions  of  6  ft.  high  by  9  ft.  deep  by  7  ft.  wide 
The  units  are  placed  in  a  pit  under  the  floor  of  the  oven,  the  floor 
Itcing  made  of  perforated  iron  plates  which  allow  the  heat  to  rise  into 
the  oven.     The  maximum  input  to  the  oven  is  37  kw. 

An  oven  ascd  for  baking  enamel,  with  which  wooden  switch 
handles  and  similar  articles  are  coated,  is  described.  The  baking 
i.i  done  at  a  low  teinperatuie — I80°F. — in  order  to  prevent 
the  iios.sinility  of  carbonising  the  wood.  The  inside  dimensions  of 
thitt  oven  are  78  in.  wide,  78  in.  high,  and  38  in.  deep,  and  is  equipped 
with  Hix  Khclve«  with  8  in.  spacing  between  shelves.  The  electric 
units  are  placed  in  a  compartment  in  the  bottom  of  the  oven.  Th;  i 
oven  hai  a  ntaximum  input  of  7-5  kw.,  and  the  hc.itcrs  are  groujx'd 
M>  that  varying  heat.",  may  b(-  obtained  to  carry  on  the  baking  at  any 
"liecfj  deMlrifi.  When  this  oven  was  equipped  with  electric  heaters, 
it  v,iiM  tound  tliat  the  temperature  could  be  controlled  closely,  ami  a 
grc-atly  inproved  finish  on  switch  handles  wa.'i  obtaim^d. 

A  japanning  oven  which  is  used  for  baking  a  great  variety  of 
metal  parts  rangng  from  small  pun<liing;  to  large  eastings  is  ;.o 
nrrangiil  that  one-half  of  the  oven  can  be  charged  with  fresh  materiil 
while  the  material  in  the  other  half  is  baking.  'J'his  i:i  accomplished 
by  having  the  oven  lilted  with  a  revolving  drum  which  in  divided 
;nt(»  two  parts  by  an  insulalt'd  partition  fhrough  the  ccnlre.  Tht^ 
drum  iM  revolved  by  n  iiuitable  molor-<lri\cn  m"chani..m.  The 
dimnisionn  of  IhiM  ov<-n  are  an  follow.i  :  Height.  (S  ft.  (i  in.  ;  diameter, 
ot  drum,  8  ft.  Euej,  comiMirliniiit  is  5  ft.  3|  in.  wide,  2  ft.  !>  in.  di^ep 
iin<l  Bfl.  «  In.  liigh.  The  current  )ni>ut  is  ((7  kw.  maximum,  which 
Hill  riiiHc  tlie  temiM-ratiire  of  the  oven  lo  .5(»0''f''.  in  one  hour  and  35 
minul<-»,wilh  aeurreni  lon^nmption  of  105  kw. hour.  To  nmintain 
Ihii  temiHTature  require*)  un  input  of  .■{4'5  kw.  The  oven  is  pro- 
viile.l  with  blower  venlil.idng  Mvulem  for  carrying  off  the  gaacfi. 

'I'he  ugnili.  in  thJH  (ountry  for  thcMc  elect  ricallylieated  ovenH  are 
the  Urjliili  Thrini'on  H'HHlcn  ''o.,  liuKbv.  I..  wIim'mi  intiuiiie:.  icgaiil 
ingtliriM-,t„„||,|  |„.  „,,,.  , 


THE  ESSEX  Accumulator  and  Dry  Battery. 

HAND    LAMPS,     IN.SPKCTION    SETS.    TORCHES. 
POCKET       LAMPS.       ACCUMULATORS.        ETC. 

I.iti     on     Appli.Atinn. 

THE  ESSEX  ACCUMULATOR  CO., 

••U7.    f.HOVr.    (.KtCN     HOAI 


BASTIAN  ABRIDGED  CATALOGUE. 


We  have  been  sent  a  copy  of  a  neat  folder  containing  a  numbiT  of 
leaflet:;  which  deal  with  the  Bastian  Electric  Co.s  most  popular  line^ 
in  heaters  and  stoves.  In  issuing  this  abridged  list  the  company 
state  that  they  have  built  up  a  good  stock  for  the  winter  trade  of  the 
apparatiis  shoT\ii  in  the  list,  and  they  ask  for  the  support  of  central 
f.tation  engineers  and  factors  in  concentrating  upon  these  popular 
lines.  In  the  foreword  to  the  booklet  the  company  calls  attention 
to  the  fact  that  in  addition  to  their  ordinary  work  in  supplying 
heating  apparatus  for  domestic  and  commercial  purposes  they  have 
alro  supplied  the  needs  of  mimition  work;;.  Government  laboratories 
and  a  large  number  of  Gubsxliary  jndu;itries  engaged  tipon  war  work. 
In  this  connection  we  understand  that  the  companj'  have  gained  a 
considerable  reputation  for  their  heating  apparatus  for  chemical 
research^work,  and  they  have  successfully  obta'ned  results  which 
have  not  hitherto  been  achieved  in  thi;;  field.  "-''         • 


'I'm;  "  HoVAi.  "  1'atteun  ok  Bastia.n  IJiartzalitk  IIicateu. 

Tuning  now  to  llic  list  itself,  Ihi';  remind;^  the  n  aiK-r  in  the  initial 
;itages  that  Bastian  heaters  were  introduced  to  the  public  for  the 
lir:>t  time  just  over  seven  years  ago,  and  in  the  interim,  \vc  umlrr 
stand,  that  over  <)0,0((0  have  been  sold  in  a!l  part;;  of  I  he  world.  I'he 
(oinpany  claim;,  and  rightly,  to  be  the  ])ioiiccrs  of  the  real  rcdlual 
form  of  radiator  or  lire  for  use  with  electricity,  the  succe;;sful  el'ccl 
being  obtained  by  the  combiiuition  of  ((uarlz  in  tube  form  a;;  the 
supjiorting  medium,  and  a  iii)iral  wire  which  is  made  up  of  a  six'eial 
alloy.  It  is  interesting  to  note  that  all  Bastian  heating  elements 
are  guarantc<'d  by  the  makeni  under  norm;d  condition;!  for  a  ]ier'nil 
(if  four  yearn. 

The  Bastiiiu  real  red-heat  glower;;  are  \\„\\  obl;i:iiable  in  lliiee 
furriK.eni'li  fonn  is  III  in.  long  ;iii(l  i'  |>n>\  iiinj  with  llie  ;;,-im<'  p;itl('rii 


Insulation 


(»atU(actorr   subntitulo 'Tor., 
l,\V;/fc  :      also     for      (IrAil 
AMPLE   STbCKS. 


BEADS 


HOLDER-HARRIDEN.  LTD..  35/37. jwau.'aij{ctWDONrE.c. 
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ENGLISH 
EDISWAN 

EVERYTHING 
ELECTRICAL 


The  house  of  Ediswan  is 
the  best  equipped  to  deal 
with      all      enquiries      for 

Everything 
Electrical. 

ENTIRELY  BRITISH. 


The  Edison  Swan  Electric  Co.,  Ltd. 

PONDERS   END.  MIDDLESEX. 

London    and    Provincial    Depots 


In  attractive  cartons 

In  future  "  Z  "'  I  )ra\vn  Wire  Lamp?; 
will  be  packed  in  cartons  like  thai 
shown,  coloured  orange  and  green. 
It  i.s  a  distinctive  package,  and  a 
fitting  livery  for  such  an  excellent 
lani[)  as  the  "  British-made  "  /.  ' — 
a  packet  which  customers  will 
recognise  and  ask  for  when  thc\ 
have  seen  it.  Ask  us  to  send  you  a 
stock  of  "  /,'s  "  in  the  new  cartons. 


THE "Z"ELEC.  LAMP 
MFG.  CO.,  Ltd., 

OFFICES  &  WORKS: 

.^^^  SOUTHFIELDS, 

^^"  LONDON,  S.W. 


ri. /-.'/s  in  Vriihipal  Cilit 


K 


m  every; 
sphere 


instal  Mazda,  the  lamps 
that  are  used  in  the  Royal 
Palaces. 


m!fl 


W2 


Of 


instal  Mazda,  the  lamps 
that  are  used  in  the 
G.P.O.  and  Government 

ofiices. 


instal  Mazda,  the  lamps 
tliat  are  used  in  the  most 
important  Munition  Fac- 
tories, Works  and  Mills. 


instal  Mazda,  the  lamps 
that  are  used  in  the  War 
Office  and  Admiralty. 


Mazda  means 

the 
Master  light. 


ELECTRIC  LAMPS 


I 


BRITISH     MADE     IN    RUGBY.    ENGLAND. 

M.n.l.i  IIa:i-\falt  lyfe  :,imfi  ensure  vuiywunii  lii;hlijit:  tesu.:i. 

The    British   Thomson-Houston   Co.,    Ltd., 

i\f.nzda  House,  77,  I'l'iur  'I'liiinu-s  Sin-ct.  I-ondnn,  E.G. 

Hulnchcs  :—  Mamhi-^lii,  liiniiinRliani.  I.rc-tk.  S1hI).,-I<'.  Ncwcastli' 
Middlrsbnui^:!!,    i  .I;i5(»i.w,  S\v.ins.'a,  l.,irijiff  .t   Ilnblin. 
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The  Electric  &  General  Works,  Ltd., 

128,   Stamford   Street,   London,   S.E. 


High  Tension  Switch  Boxes 

for  3,000  and  6,000  Volts. 

TRIPLEPOLE  AUTOMATIC  OIL-SWITCH. 

DOUBLE  INTERLOCKED  DOOR. 

OVERLOAD  &  UNDERLOAD  RELEASE. 

AMMETER. 

INVERSE  TIME  LIMIT  ATTACHMENT. 

FIRE-DAMP  SAFETY  DEVICE. 


OPEN. 


Other  Types  for  all  purposes. 


CLOSED. 


ELECTRICAL    APPARATUS    up  to   80,000  Volts. 


Telephone:    5223    HOP. 


Telegram*:    "GABIONAGE  FRIARS  LONDON. 


of  terminal  for  attaclimont  to  the  aprjng  oljp  contacts  whidi  av 
<'arri<-<l  on  the  frame  of  the  fire  it:ielf.  The  No.  1  glower  is  of  12.") 
wntt.M  capacity  and  compriHcs  a  quartz  tube  with  inierml  »\nTa\  and 
lerminalu  ;  the  \o.  2  glower  in  of  250  watts  capacity  and  tlilTcrs  only 
from  \o.  I  in  that  the  Mpinil  element  is  placed  outwide  the  tube.  The 
Si},  '.i  Klfiwer.  which  i:t  al.so  of  2'M  watt.s  capacity,  i:*  identical  as  to 
the  tube  and  lerminal.s  with  the  Noa.  1  and  2,  but  in  thiH  case  the 
r<-:4ii4lance  elenieut  is  closely  wound  on  the  quartz  tube  and  forms 
"I»on  it/ an  txhrnul  wire  sheath.]     When  turned  on,  this  element 


!>">■  xrXA.  -\.-x.-c-*\.Tfel 


Tut.  Tidi 
v..    I.  T.,c. 


■t\  IKv    111     li'sIMN    (il.oWKlls. 

N".  2,  'V.NTiiK.     No.  :i.    Hd-rroM. 


«lo»  1  a.  a  ihin  red  line.  An  ullowanee  is  ina<|e  on  all  glowers 
r"liirnid,  provided  the  qmiriz  tube  itself  Im  intael.  Thewe  glowers 
ur.  ..uppji.^l  f„r  vollag.-!  ranging  from  :13  |r)  mi  in  the  eiw  of  No.  I 
g'ower,  nad  from  IfH)  to  2.'.0  in  the  vimvn  of  Noh.  2  and  '.\  glowerH. 
The  mounting  up  of  fhcfie  el.jnenlH  within  the  fire  frame  varicH  in 

aceordnnee  with  the  ly|M.  of  healer.     In  the  ty|H-  A  tl l.-mentK  are 

placed  horixonliilly  m  a  Hi-mleyhuilrical  frame,  wliirli  is  provided 
with  four  leet  and  two  hanr||i-N  for  earrjing  puriwx-s.     This  i     ., 


I  unit  lieiitcr,  and  is  made-  u])  in  three  linishcs,  iron,  nickel  ami  bra;-.s. 
Ill  the  type  F  heater  the  glowers  are  also  j)laced  horizontally  on  the 
fire  frame  which  is  of  the  panel  pattern,  and  can  be  supplied  m  a 
variety  of  sizes.  This  heater  can  leplace  an  ordinary  gas  lire 
taking  'Ah  cubic  ft.  of  gas  ])er  liour,  and  with  electricity  at  Id. 
per  unit  and  gas  at  ."Js.  a  thousand,  the  cost  is  about  the  same. 
There  is,  of  course,  no  comparison  between  the  two  as  to  con- 
venience. 

The  quartz  can  also  be  ])l;iced  vertically,  as  in  the  lantern  type  of 
heater,  which  is  of  ])ede:.tul  form,  and  the  clcincnfs  are  placed  cciually 
round  the  centre  cohnnn  of  the  )X'destal. 

The  JJastian  "Pygmy"  heater  and  iiymriui;  arc  c.xtrenvcly 
pojadar  lines.  The  lirst  named  has  been  widely  advertised  by  the 
company  in  the  lay  press,  and  is,  wc  understand,  an  extremely 
popular  electrical  contrivance.  It  has  a  rating  of  12.')  watts.  The 
l)yro-ring  is  rather  larger  than  tlic  Pygmy  heater,  and  if  rated  at 
■100  %vatts,  there  being  in  this  case  three-heat  regulation.  The  pyro- 
stovo  is  a  larger  form  of  pyroring  and  has  a  loading  of  either  (500. 
ilOO  or  IJM)  wads,  according  to  rei|uiremcnls,  there  being  three- 
heat  control.  With  this  stove  the  heating  element  occupies  a  reel- 
angidar  central  well,  which  is  surrounded  by  a  perforated  plate 
which  is  wide  enough  to  accommodate  a  number  of  saucepans, 
kettles,  &e.  The  weight  of  the  ]>yro-slovo  is  15^  lbs.  We 
anlieipato  that  central  I'tation  engineers  and  electrical  ongi- 
neers,  who  are  interested  in  pushing  electrical  heating  at  the 
present  time  will  be  anxious  to  obtain  copies  of  (his  list.  I( 
will  be  supjilicil  on  (i|iplu  ul  ion  Ic  tin'  comp.my  al  IS.").  Waidour 
street,   l/oniloii.  W. 

The  I'hI  has  been  pre|)ared  with  the  idea  of  over[)riiiling  the 
names  and  addresses  of  electricity  underlakings  and  contractors 
»li  eh  arrniiBe  for  its  d'stribution. 


Printtd  tnd  PublUhod  b»  «ht  IVopttotort,  "Tm»  EucnieiAM  •■  I  i .    . ..   .  .■:  ,    i  udlishino  Co.,  Ltd.,  »t  the  Editorial,  Printlngand  PubltotilngOfBcM, 

1,3  uid  3,  Saluiurt  SouiT,  Flht  Strsbt,  Id  tU  City  ol  LONDON,  Fkioay,  Dbcbubbk  15, 1916. 
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4>  ^<$><$><^^4-^4>  ^>^4><$*4^^^<$>^<$>^<$>^4>4> 

4>     The   Round  Table.     X 

4  '^4'4'4"^4>4'4'4'4'4'4'4'4'4'4'4'4'4'4"^'M'4' 

The  Season's  Greetings  and  all  good  wishes  to  Round  Table 
readers  at  home  and  abroad,  and  may  the  New  Year  give  us  no 
illusory  peace  ! 

*         *         *         * 

This  Week's  Chestnut.— Country  Damo  (to  dischargecl 
R.E.,  wlio  had  started  on  "  dairy  work,"  and  was  busy  milking) : 
"  Now,  then,  young  man,  why  ain't  you  at  the  front  ?  " 

Discharged  R.E.  :  "  I'm  very  sorry,  mum.  but  I  alius  under- 
stood that  the  milk  was  at  this  end  !  " 


"  The  Misox  Railway,"  says  a  headline, 
undertaking  without  "  spots." 


I  hope  it  is  an 


"  Give  me  a  ring  when  you  want  me,"  saj^s  Pope's  Elasta 
man.  I  think  this  is  a  little  contradictory,  because,  judging 
by  recent  events.  Pope's  did  not  want  the  Ring.     Eh  ? 


The  latest  revolving  thing  is  the  Mazda  pendant  shade,  a 
novelty  which  will,  I  am  sure,  supersede  the  standard  pattern, 
brought  out  some  time  ago  by  the  B.T.-H.  Co.  I  imagine  that 
at  this  season  the  revolving  lamp  shade  may  take  its  place 
with  the  "  revolving  carpet  "  famous  in  story  as  the  last  entry 
in  his  book  of  the  man  who  was  sent  to  take  an  inventory,  and 
who  discreetly  started  in  the  butler's  pantry  and  finished  in 
the  drawing  room. 


old-fashioned  but  none  the  less  "  gradely  do."  The  records 
bir  A,  B  and  V  should  be  read  as  continuous  lines,  but  for 
convenience  in  reproduction  they  are  cut  into  three.  C  seem.s 
to  have  made  a  brave  attempt  to  follow  the  "  straight  line 
law,"  but  the  efforts  of  the  other  two,  and  especially  B,  appear 
to  be  productive  of  only  wattle-ss  cross-currents.  I  publish 
the  records  as  a  warning  to  holiday  makers  beforehand.  Per- 
haps, when  we  get  a  Minister  of  Public  Equilibrium  we  may 
have  to  produce  our  records  (I  hope  mine  may  never  be  like 
B's)  as  a  guarantee  of  good  conduct.  Who  knows  ? 
*        *        *        * 

The  fir.st  of  Ihe  1917  desk  pad  calendars  to  reach  me  is  that 
issued  for  the  second  year  in  succession  by  the  Sun  Electrical 
Co.  Its  modesty  and  subdued  advertising  tone  will  make  it 
welcome,  but  I  must  especially  compliment  Mr.  E.  R.  Morton, 
the  company's  publicity  manager,  upon  the  mottoes  which  he 
has  dotted  in  between  the  Sun  maxims  on  each  daily  slip. 
For  instance,  "Competition  is  the  mother  of  invention  ;  "  any 
meter  manufacturer  will,  I  think  confirm  this.  "  Anger  is 
powerless  wheU  met  with  good  humour  ;  "  here  I  am  tempted 
to  say,  "■  Try  the  Round  Table,"  but  I  won't.  "  It  is  non- 
sense to  believe  you  are  handicapped  by  empty  pockets,"  a 
perfectly  obivous  remark  in  these  days  of  the  "  No  Treating 
( )rder.'  "  It  is  an  eas}'  matter  to  take  a  day  off,  but  can  you 
jiut  it  back."  Ha  !  Now  that  surely  is  a  matter  between  you 
and  the  time  clock  Not  a  word,  eh  ?  Just  one  more  from 
the  collection,  "  Of  two  evils  why  choose  either  ?  "  This 
subtle  question  must,  I  am  sure,  be  addressed  to  the  wireman 
who  hesitates  between  American  and  German  (stocked  before 
the  war,  sir,  I  assure  you)  installation  material  !  So  much 
for  the  calendar  and  its  mottoes.  If  you  want  a  copy  you  must 
"  squeak  jjickly,"  as  Harry  Tate  would  say,  as  I  understand 
tliat  there  will  not  be  anything  like  enough  to  go  round. 


F  The  adjoining  diagram,  which  foi  the  present  purpose  I  have 
lifted  out  of  its  context,  may  be  considered  to  repiesent  plan 


■■■B^lM!lilff«« 


•^mmmmmmmmmmmmmmmmmm 


till 


views  of  the  tracks  of  three 
eve  to  let  the  new  food  re; 


diners  who  decided  on  Chri.stmas- 
;ul.itions  "  go  hang,"  and  have  an 


OUR  HOT  PLATES 
No.  223  to— 

The  Sun  Electrical  Co..  for  the  nuittoes  and  maxims  on  their 
l'.tl7  desk  2)ad  calendar. 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  Dec.  20,  1879.] 
The  Telephone. — Messrs.  Ba-L-.  &  Co.  liave  placed  the  whole  os 
their  extensive  works  in  telephonic  communication  ;  indeed,  it  if 
said  tliat  they  now  possess  the  most  unique  and  coniprehensive 
teloplione  department  of  any  liiin  in  England.  There  are  12  wires 
(some  of  them  2  miles  in  length),  worked  on  the  isame  principle  as 
tlie  teI('])hone  exchanges. 

TuK  Troubles  of  Teleoraphic  Manaoeme'nt  in  Cyprus. — "A 
few  (la_\:i  ago,"  says  a  correspondent,  "  a  (\ypriot  young  man  handed 
iulo  our  Larnaca  office  a  neatly  sealed  packet  of  ,s-ome  odoriferous 
]iowdcr,  with  the  request  that  it  might  be  sent  on  the  telegraj)!!  to 
liimassol  and  delivered  to  the  address  written  upon  it.  It  was  a 
difficult  matter  to^makc  the  man  li<-licvc  tlial  the  tiling  was  im- 
possible." 

'I'l  KKisH  Sui'iNKNKSs.     "For  the  space  of  one  month."  says  a 

i  mmv.| 1(  nt.  ■'  a  long  length  c,f  the  Turkish  landline  from  Laniaca 

to  \h  1.1,1  was  lying  on  the  ground  and  across  the  ma-n  road.  The 
diligence  and  lots  of  bullock  carts  were  passing  over  it  daily.  We 
iufoiined  tlu'  Turkish  telegraph  officials  of  the  fact,  and  for  thanks 
got  >i  shrug  of  the  slundders  and  the  remark.  "  ().  never  niiiul.  we  arc 
working  all  right.  Win  ii  (lu'  win'  lirenk'i  we  will  s<'n<l  nul  :i  man  to 
])ut  it  right." 
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SIEMENS 


STANDARD 

ELECTRIC    IVIOTORS 


for 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Head  Opficb  :  CAXTON  HOUSE.  WESTMINSTER,  S.W. 
TBlephono;  Cbkrakd  860.         Telegrams:  "  Siembfalos,  Vic,  Londok." 
Snppliee  Dept.  :    S8  &  39.   UPPER  THAMES  STREET.  E.C. 
Telephone  i  City  5350.  Telegrams  :  '  Sieuoto«,  Cbht.,  London." 

HOME  BRANCH  ADDRESSES i 
BiRMiNOHAM— Central  Ho.,  New  St.  I  Manchester— 196,  Deansgate. 
Bfistol— 30,  Bridge  Strwt.  Newcastle— 64-68.  Collingwood 

CAHDirr— 89.  St.  Mary  Street.  Sheffield— 22,  High  St.        [Bldgi 

Glasgow— 66,  Waterloo  Street.  |  Southawpton— 46,  High  Streeti 

BranchoB  in   Principal  Towns  Abroad. 


A  PENDANT  MAZDA  REVOLVING  SHADE. 


AI)f)Ut  a,  yc'ir  ago  The  Britinh  Thoiniou-Houston  Co.,  Ltd.,  iiitro- 
<lii(«l  Hii  ingin'oas  advi-rtiaing  novelty  ;n  ihc  form  of  a  revolving 
,li:u|e.  This  wi:t  inttnde'd  for  u:ic  with  table,  desk  and  oilier  liftings 
11  whieh  the  lamp  holder  is  in  an  upright  position.  When  the  lam]) 
»«•(  Hwitehed  on,  the  iiha<le  rotated  owing  to  an  ii])ward  current  of 
iiir  heated  by  the  lamp  impinging  upon  a  fan  diao  attached  to  the 
upper  part  of  the  cone  shade  and  pivoted  upon  the  pip  of  the  lamp. 


l-'m.    I.     WiiiK  Kit\.MK. 
KiiitT  I'oTrin.s. 


Kid.  2.-  VViHK  l''itAMi;  Hr.vKusKii  m 

TO  IIKI'KIVI!  I.„\M1'  -\Ml  SlIAIir,. 


Thi.i  rlevice  I'olllil  not,  of  eolliMi-,  be  ii  led  with  penda'il  llghl:i,  bill  lii>' 
eoiii;  ..riv  hii .  now  prodnetd  an  adaptation  of  the  denigii  ( lia!  pe m  I  > 
of  il.i  iiltmliiiiiiil  to  plain  |H'ndanlH. 

Khiih  the  HeeompiiriyiMg  illii.itmtionK  it  will  lie  wni  liow  the  re- 
volvinu  xhiulo  U  llxed  and  how  it  ap|)eani  when  in  ponition.  Any 
ex  '.ling  Hhnilo  linvinK  been  removed  from  a  lamp  holiler  hanging 


LEAD  MELTIHG  FURNACES 

WIIHoiil  OKIDATION.  ''"«ilTdMATic'''HEAT'"c'l)'NTROl. 

I  '.'IK.-.U^I    ■,    SAX  I'. I.     r.     IM  Mhl    I 

MUNOMETKR   Mfu.   Co.,   Lid.,   Aston,    BIRMINGHAM. 


Ferranti  Ltd 

HOLLINWOOD,  Lancashire. 


SWITCH6EAR,  TRANSFORMERS,  METERS, 
ELECTRIC    HEATINQ    &    COOKINa  APPARATUS. 


from  ord.nary  flexible  cord,  it  is  replaced  by  a  :;pec,;illy  designed 
« ire  frame,  whicli  is  held  in  place  by  the  shade  carrier  ring.  When 
the  frame  has  been  attached,  it  is  turned  upside  down  and  the  flexible 
wire  threaded  througli  the  hook  at  the  ajiex  of  tlie  coned  frame  and 
the  two  loops  that  are  formed  at  the  top  and  bottom  of  one  side. 
The  frame  will  then  hang  vertically,  with  the  holder  in  an  upright 
position.  The  ends  of  the  curved  shade  of  stout  coloured  paper  are 
then  brought  together,  projecting  tabs  at  one  end  being  inserted  into 
corresiionding  slots  in  the  other,  the  tabs  being  so  slit  that  they  hold 
the  shade  Hrmly  in  the  form  of  a  cone.  A  cardboard  disc  with  metal 
centre  to  tit  over  the  lamp  tip  is  stamped  with  a  number  of  sectors, 


^^l.   ^1 


Mazda  TvKvoi.vixu  Shadk,  Comi'ikti-;. 


and  these  mu.t  be  bent  upwards  so  as  to  form  fan  blades,  the  tlise 
be  ng  then  inserted  near  the  top  of  the  shade,  being  held  by  three 
Idiigues  which  project  into  eorresjonding  slots  in  the  shade.  The 
( iimpleti'  shade  is  thi'u  |)iaced  on  the  lamp  pip  so  that  it  is  free  to 
rotate  within  tlie  wire  frame.  When  the  lamp  is  switched  on.  it 
illuminates  the  coloured  shade,  whieh  immediately  commences  to 
ix'volve,  the  effect  being  both  striking  and  attractive.  If  the  ada))ted 
peiulant  be  jilaecd  in  a  sunny  ]iosition,  its  shade  will  rotate  during 
llie  hours  of  simlighl  without  the  l.imp  being  lighted.  Tlie  rapidity 
with  which  Ihc  shade  revolves  depends  U])on  the  velocity  of  the 
healed  air  ciirreiil,  so  thai  llie  greater  the  wattage  absorbed  by  the 
lain])  IIk'  higher  I  he  s])eed  allaincd. 

Headers  in  tlie  trade  wlio  have  not  reeeivcfl  one  of  thete  revolving 
:  hades  can  obtain  same  njion  ap])lication  to  the  I'nblieity  Dept., 
The  Jiritish  Thomson-Houston  (V).,  Ltd..  Mazda  House,  77,  ri>]>er 
'I'hamesstreet,  K.C,  caeli  shade  being  packed  in  a  cardboard  box 
suitable  for  sending  through  the  jiost.  This  novel  device  forms  an 
a.icsting  a(l\(i  I  i  .1  nil  111  for  .Mazda  Lamps. 


A  GOOD  LIGHTING  INSTALLATION. 


Tip 


ilciiirliid  ]ilioliigra]ilis  from  which  Ihc  illiislralioiiii  on  ]).  !K) 
well-  iilila  iiccl  were  lakcu  al  niglil  willi  llic  lighliiig  designi'd  to 
adeijiialely  illiimiii;i(e  the  hall  at  lecturen  anil  during  service  at  the 
Soiilhall  Wesli'yiin  iMinsion.  This  hall  serves  Ihe  double  iniriiose  of 
a  jilace  of  worshij)  and  for  recreative  mecliuL'i.  concerls,  &e.  It  is 
al:  o  filled  with  einemalogra|)h  ajjiiaraf  ii.i.     The  architeetN,  Mc'siirs. 


QUARANTEED 


SECOND    HAND 


THE   VICTORIA   ELECTRIC   PLANT  CO.. 
SPENSER    STREET,    WESTMINSTER,   S.W. 

Phnrii  Vlcto.-li  402*1  Gf»Biii  Vlcinbuter,  Soweet  Londoii. 


95 


SUPPLEMENT  to  "  The  Electrician,"  December  22,  1916.     (xxi.) 


L  API  PS 


ENSURE  A  BRIGHT  &  HAPPY  XMAS 


/-.•./,,  ir,t/,ij,n.  .v,;r. 


Canadian  and  Indian 
MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM  STOCK  200.000  lb«. 


Peerless    Leatheroid   Insulation. 

Dynamo  Tapes.  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 
THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 
ADMIRALTY    OVER    1910.    1912.    1913.    1914   and   1915. 


ATTWATER  &  SONS, 

A,.J;.'.7.T,';.o„       HopWOOd  St.  Mills,      Established  ises. 

7o;'.-<S°T,'r.r  PRESTON. 


Code.  . 
5ih  Edition  ABC 
et  We.tcrn  Union. 


Extensive  type 
Reflector 


Intensive  type 
Reflector 


SIMPLE 

SCIENTIFIC 
INDUSTRI7SL 
LIGHTING 
REFLECTORS 


Uu±^ 


MGT&  Lamps 


Simplex  Conduits  ltd., 

Garrison    Lane,   Birmingham. 


LONDON 

LEEDS- 

,1  13.1  17    Ch.rlnii   Cro 

••  Rd., 

MANCHESrER   - 

W.C. 

LIVERPOOL 

le,  Crporfttion   StTcel 

SWANSEA 

7  2a.   W.lorloo  Sireel. 

14.   HfMhdoia   Sirael 

BKISTOI.  ■ 

1  1,  Drnm»rk  Slrtct. 

CARDIFF 

4.  Wo>U»l<!  StTML 

NEWCASTLE 

ABERDEEN  - 

61-65.  Hiib  Bridie 
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ISENTHAL  &  CO., 

DEPARTMENT     4) 

Denzil   Works,  Willesden,  London,  N.W. 


LIST  POST  FREE. 


Conlracto 
Offi. 
Offi. 


the  Admiralty,  Wa 
India  Office.  Colonia 
Postmaster-General.    &c 


Gelder  &  Kitchen,  doubtlens  took  this  into  eoiijideration  in  designing 
the  building,  hence  its  somewhat  imecclesiastical  appearance. 

I'ndoubtedJy  thi.-,  novel  departure  from  the  conventional  style  of 
architecture  for  buildings  ."et  apart  principally  for  leligious  services 
has  much  to  commend  it  from  an  illum-nating  engineering  point  of 
view.  The  acoustic  Tproperties  are  excellent,  and  the  seating  ac- 
commodation is  such  that  every  person  can  see  the  pulpit.  Apart 
from  this  the  style  of  arohitectuie  lends  itself  for  the  emji'nyiii"nt  of 


For  the  gallery  lighting  eight  10-:n.  bowl  fittings  each  with  a 
100-watt  half-watt  lamp,  illuminating  roughly  2.5,000  cubic  feet  are 
employed.  Under  the  gallery  there  are  eight  jl4-in.  bowl  fittings 
each  with  a  200- watt  half-watt  lamp.  The  choir  and  orchestra  have 
two  14-in.  bowl  fittings  with  200-watt  half-watt  lamps.  In  addition 
there  are  various  schoolrooms,  recreation  rooms,  &e.,  attachedjto 
the  building,  and  in  these  are^nstalled^three  24-in.  indirect  lighting 
fittings  with^'SOOVatt  lamps.*'tweiify-one  14-in.  howl  'fittings ^with 


I'aiit  Vicw'of  Ai  i>rniuirM"ANi.' CiKiiii.'Soi  tmai.i.  \\i;mi,i:van  .Missio.n. 


\  II.W    <i|     .\l    II 


■II  M.I.  W'liM.Kv.w  .Mission. 


iiplodiiHvii<|ifiTl|liKhtilig.if  Th<'.Smi  Klectricui;Co.,'Lt(l.,whowere  200  wall   |j'm|.'..  him!   I»,nt\   luo   Ml-in.  Iioul  lining,  willi   ilMtwall 

iiivit.fl'to  Hulmiit  n'Hcheme'toi  lighting,  at  or,ec  derided  thai  indire<t  iHinp-i. 

illiitnii'titiiin  WKiildgivc  the  lii-sl  re:tii|(s.     The  liKliliiif!  HrranKcmenlii  The  Sun  Klei  I  lii  iil  Co.  make  ii  speciality  of  illuminiition  inslnll.i 

for  th'' hull  iiiMHi.tfi  (if  oMi' einlri' titliiiK  (liiiiii;  from  Hie  doriii').    TIih  li'-m   iinil     iH|iiiiii:i   for  catiilogues  of  Iheir)  lighl'ng  material-'  iiiid 

II  11  :tfl  in.  IkiwI  lilted  with  specinl  Simlilc  mirror  retleelor  and  four  propoL.ils  tor  eoiiiplile  .uliiiue  i  should  be  siiil   In  Hum  At  Charing 

•VHI  wnll    liiilf-waM    Iiiii)|ih,  ii|i|iroxiiniil<'lv    l,(H)Oc.|i.     Thin  iii  iiufli-  Cniss-roiid,  l-ondoii.  VV.C. 
'"iilly  (Kiwertul  li,  illiiiiiiniili'  th''  Imll   pi.i|..r.  IneludliiK  llie  liisl 
Ihric  II, »  .  in  11,1    I'.illiry.  rr,iii/hK   H.'i.lMMI  iiiliic-  fiil  iii|meily. 


THE  ESSEX  Acrumulator  and  Dry  Battpry. 

HAND    I  AMCS,     IN.SJ'F.fTlnN    .SKT.S.    TORCflK.S. 
POCKKT       I.AMP.S.       ACCUMULATORS,        F.TC. 

I...I     ....     A,.,.l,.  .,!,.. I,. 

THE  ESSEX  ACCUMULATOR  CO., 

*U7      f.HOVE    riREEN    ROAD.    I.EYTONSTONE.    LONDON.    N.E. 


A'  VALUABLE   BUSINESS  AID. 

\Vr  have  necived  from  llie  Uril  iuli  Tliniii  .,,ii  llmislon  Ci  .  1,1,1., 
,\I:i/.dii'H(iUM,.,  77,  l'p|HT  Thiimis  streel.  Lmidon,"  K,C.,  a  copy  of 
llii'ir  ijiiiil  iliou  No.  .'i;(2ill,  ditleil  l)e<'.  II.  This  (|iiolaliou  lalnilalii 
mid  price:'  H  greiil  viiriely  of  wiring  ae(M'HHories,  Ihe  prices  for  small 
mid  large  lot',  beinu;  clearly  shown.  lOleetrieal  eonlraelors  and  olhert 
wlui  are  (III  the  llim's  ma-|iiig  lisl  lo  receive  (luotation^  when  issued 
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Our  Manufactures  include : 


Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


PRESGOT  SEMI-FLUID 
JOINT  COMPOUND. 

A  special  Joint  Compound  designed  by 
us  for  Extra  High-Tension  Cables.  It  has 
been  largely  used  on  20,000  volt  cables 
in  various  climates  with  the  most  satis- 
factory results.  For  all  practical  purposes 
it  is  unalterable  by  exposure  to  air,  ozone, 
or  oxides  of  nitrogen  and  unaffected  by 
being  heated  to  any  temperature  desired 
for  the  purpose  of  filling  the  joint. 

Described  by  leading  E.H.T.  experts  as 
more  nearly  approaching  their  ideal  than 
any  other  compound. 


BRITISH  INSULATED  i  HELSBY  CABLES. 

LTD., 

Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works:     PRESCOT    and     HELSBY. 

Branch    Offices   in:     LONDON.    MANCHESTER.    GLASGOW.    BIRMINGHAM. 
NEWCASTLE.   CARDIFF.  DUBLIN.  LEEDS  &  BELFAST. 

OVERSEAS   BRANCHES: 

AUSTRALASIA:   The  Wool  Exchange,  King  Street,  Melbourne. 
EASTERN  INDIA:    11,  Clive  Street,  Calcutta. 
SOUTH  AFRICA:   Telegraph   Manufacturing  Co.  (Colonial),  Ltd. 
P.O.  Box  2827  Johannesburg. 


(xxiv.)    SUPPLEMENT  to  "  The  Electrician,"  December  22,  1916. 


98 


D.&S. 

HANDLE"  FUSES. 

50  amps,  and  upwards.   600  volts. 


Asbestos  sheathed  fuse 
wire.  Substantial  porcelain 
carrier,  effectually  shield- 
ing hand  from  "live"  metal. 

THE    IDEAL    FUSE    FOR 
POWER  CIRCUITS. 


DORMAN 
SMITH  Ltd., 

Ordsal  Electrical  Works, 


SALFORD, 
<"    MANCHESTER. 


will  find  them  highly  important  as  showing  the  piioei;  ruHiig  at  tlu- 
time  of  receipt. 

The  is:iue  of  these  quotations  in,  so  far  as  we  know,  xmifjue,  but  wc 
underitand  that  the  B.T.-H.  Co.  have  issued  quite  a  number  of  them 
recently.  Those  of  our  readers  who  have  not  received  a  copy  of  thi;; 
quotation  by  jwrt  sliould  apply  to  tlie  above  address  for  a  co])y  cif 
the  late^it  i.';sue.  We  understand  their  names  will  then  be  put  on  tlic- 
m-iiling  li;  t  so  that  they  will  receive  future  editions. 


MAINTAINING  ELECTRIC  COOKER  PRICES. 

We  have  not  yet  reached  the  stage  al  which  the  s:i!c  of  electric 
cooking  and  heating  apparatus  is  organised  upon  a  scale  «  hiih  would 
jastify  the  discu.ssion  of  price  maint<?nance.  It  is  true  that  the 
nianuf  icturers  are  getting  together  and  are  to  a  great  extent  agreed 
ujwn  the  need  for  uniformity  in  selling  prices  and  the  miuijuum  of 
competition  and  rate  cutting.  But  the  situation,  from  a  ))urcly 
selling  |x)int  of  view,  is  such  that  the  public  are  not  yet  sufiicicntly 
interested,  or  is  there  any  agreed  sales  campaign  whereby  electric 
lookers  and  heaters  are  to  be  made  universally  popular. 

I'ractice  in  this  country  has  tended  towards  the  hire  of  such 
domratic  articles,  and  it  is  doubtful  if  that  procedure  wMl  be  de- 
jiartetl  from,  ewpeci.dly  as  after  the  war  the  spending  power  of  the 
nation  may  be  cousiderahly  lower  than  it  is.to-day.  None  the  lc.';s, 
tli<Ti!  is  Home  commercial  interest  attaching  to  the  discussion  of  the 
price  maiiiteuance  of  electric  cookers  which  we  reproduce  below  Ironi 
the  I'olumns  of  the  '"  Klectrical  Review  &  We:itern  Kleclrician." 
The  plan  HuggcrUed  is  obviou.sly  one  which  is  j)eculiarly  suited  to  a 
country  having  no  prccono^ived  notions  in  such  matter.-  and  certainly 
no  cUHtoiiis  such  as  have  become  engrained,  as  in  our  case,  during 
icveml  gmerations.  The  [Mir.illel  drawn  between  the  electric  cookci 
and  the  Hewing  machine,  gramophone,  and  insurance  policy  busi- 
ncHHcs,  is  also  hardly  corri'ct  for  this  country,  but  should  the  punhasc 
outright  of  cookers  anil  fire.i  become  the  accepted  practici-  then  tlii- 
'iigK<-stion-i  of  Mr.  .J.  K.  Jiullitrd,  the  writer  of  the  article,  are  of  ion 

■  idenible  value. 

The  only  measure  niiril  |H'ople  have  of  quality  is  the  selling  price 
It  i'iofl<-n  eiiiii-r  to  »<-ll  an  article  at  a  liighet  i>ricc  than  those  charged 
for  olhei  articliii  of  a  similar  nature  already  on  the  market  than  it  is 
to  sell  il  III  n  lower  price.  The  higher  the  price  the  higher  (he 
'•Hieem  in  which  the  buyer  lends  to  hold  the  product.  It  is  appar- 
'tilly  e«*ier  lo  create  ii  ilcsire  for  an  expensive  article  than  il  is  lo 
create  u  iji-iirc  for  a  dieap  article.  A  latent  desire  lo  cook  with 
cleclricily  alreiuly  exi»t«  to  a  far  greater  extent  thiui  most  people 
renliiic.  Thin  di'iiire  |ia4  bci-n  fostered  to  a  considerable  degree  by 
Uii'  fa' I  that  in  the  past  everything  connected  with  eh'clrie  cooking 
has  iH-fti  HO  ex|wniivc  that  one  who  ha<l  enjoyed  the  jirivilegi^  of 
••.'ling  an  cluliiiiiUy  iimkcd  meal  was  prime  lo  mention  the  faci 
Willi  <iiiiHid>'inble   pride     Nmv   llial    thin  desire  has  already   been 

'T..,U,\    ,.11   ||„,|    ;.,   „,■,  ,    .„.rs    l„    ,„al.i.   It,i-    v.iU-  of  c|.TllMallv'l|iM.liil 


One,  Two  &  Three  Phase 
MOTORS. 

I.ANCiIM*N.I)AVII<lS    MO'lOlt    CO. 

Ilrtil    l)t(lc«i     no,     (.ANNON      SIRRKI, 
Worh.i   Darmodr    Ho«d,   l.*wlihaiii. 


apjjlianccs  the  greatest  and  the  resulting  sale  of  electric  current  the 
most  satisfactory  is  to  place  electric-cooking  methods  within  the 
reach  of  the  people,  not  by  reducing  the  selling  prices  of  the  appli- 
ances, but  by  making  it  easy  for  i>eople  to  pay  the  present  or  even 
higher  prices,  and  selling  electric  energy  at  low  enough  rates  so  that 
the  average  family  can  afford  to  cook  with  electricity  after  it  has 
jHirchased  the  range  and  other  appliances. 

Take  a  census  of  a  hundred  homes,  and  the  total  investment  found 
to  be  represented  by  the  phonographs,  pianos,  sewmg  machines  and 
lile-insiu'ance  policies  found  in  these  homes  will  be  astounding.  In  a 
great  many  homes  the  sewing  machine  alone  costs  more  than  a  good 
electric  range.  The  phonograph  or  the  piano  may  represent  an 
investment  greater  than  the  cost  of  a  complete  electric  kitchen. 
The  practice  of  investing  a  certain  percentage  of  the  family  income 
in  life  insiu'ance  has  now  become  almost  universal.  The  most  sur- 
jjrising  fact  to  be  learned  in  connection  with  all  this,  however,  is 
that  an  astonishingly  large  jjcrcentage  of  the  money  uivested  in 
these  different  items  has  been  or  is  being  invested  on  the  partial- 
payment  basis. 

High-jiriccd  jihonographs  are  paid  for  in  20  monthl.v  payments. 
The  purcha  ic  of  a  piano  may  cover  an  even  longer  period  than  this. 
>Sewing  machines  are  purchased  on  terms  which  vary  from  actual 
casfi  at  the  time  of  purchase  to  payments  covei'ing  a  period  of  four 
years  or  more.  The  longer  the  term  of  payments  tlie  higher  the 
selling  price.  This  gives  every  purchaser  of  a  sewing  machine  a 
constant  incentive  in  the  way  of  cash  discounts  to  complete  the  pa,\- 
Mii-nts  in  Ihc  shortest  period  possible.  This  plan  lends  lo  reduce  the 
anioiinl  of  capital  required  lo  carry  the  accounts  and  also  reduce  th,) 
cost  of  collecliug. 

Life  insurance  which  has  come  to  be  looked  upon  as  a  household 
necessity  is  paid  for  both  by  the  week  and  by  the  year.  The  im- 
mense volmne  of  lifeinsiuance  business  which  is  now  transacted  on 
I  lie  industrial  or  weekly- payment  jilan  demonstrates  the  jiopularily 
nf  small  weekly  payments.  This  life  insmance  is  sold  to  even  the 
poorest  dais  of  pciqile,  but  il  is  by  no  means  cheap  insurance.  The 
cost  of  selling  and  collecting  the  premium  rates  of  this  class  of  life 
insurance  is  very  high.  This  agent  must  be  paid  about  l!0  per  cent, 
of  the  first  year's  premiums  for  selling  il  and  thcrcafler  an  additional 
commission  of  something  like  I.')  per  rvni.  for  juaking  the  collections. 
This  adiled  to  all  the  other  expense;'  of  carrying  on  the  bvisiness  brings 
Ihc  cost  of  weekly  paid  insurance  to  the  insured  U])  to  nearly  twice 
that  of  the  same  ela  sof  insurance  where  the  contract  calls  foraimual 
pnyirii'nts. 

Hi)(h  the  lifeinsuranec  luisinr.,  jinil  the  sewiug-nuichine  business, 
as  well  as  the  phonograiili  and  the  piano  business  indicate  that  the 
maximum  results  can  be  secured  only  by  selling  goods  on  long  terms. 
The  cash  buyer  nniy  or  may  not  be  given  a  discount  for  i>rompl  pay- 
m,enl  depending  u|ion  how  advanlagcous  il  will  prove  lo  h.ive  him 
visit  Ihe.Mtorc  or  ollicc  or  have  liiiu  visilcd  by  .i  ii  pre  denial  i\r  of  (he 
company  al  least  once  I'acli  month. 

,\ll  selling  prici's  should  be  ami>le  lo  cover  every  ilciu  of  cost  aiul 
nol  like  those  of  gas  ranges  cover  only  pari  of  Ihese  items.  High 
nri.i  4  iln  lint  .iirlail  sales.      TliiTr  are  a  meal  man\   niorr  homes  thai 


"THOR"  High  Grade  Specialities 

CASING    .nd    CAPPING         CABLE    CONNECTORS 
CONDUIT  COMMUTATOR    COMPOUND 

CABLES  WATERTIGHT   FITTINGS 

AND    ALL   ELECTRICAL    ACCESSORIES. 

WKiii:  loK  I'Rici :;  ct  niscA»iNi:<. 

HASLAM  &  STRETTON,  Ltd.,^BT:.V,VB;rj;;,'^BVlsTOL* 
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A  handsome  Electric  Fire  in  an  attractive  setting. 

Designed  and  Manufactured  by  Carron  Company. 

Supplied  for  one  of  the  Public  Rooms  of  a  leading 

Corporation. 


Carron  Company  manufacture  all  kinds  of   Electri< 

Fires  in  Bronze  or  other  Metals,  suitable   for  publit 

rooms,      etc.        Designs     and     Estimates      free     or 

application. 


"Once  Used  always  Used." 

Electrical  Contractors  and  Engineers  who 
handle  ^^^^  ELECTRIC  FIRES 
know  of  the  Service  and  Satisfaction  they 
give  and  the  business  they  bring.  This 
increasing  sale  is  the  outcome  of  their 
proved     value — once     used    always    used. 


^1 


G 


'/IRRON  Company 


A  Free  Copy  of  the  Company's  latest  Electric  Heating 
Appliance  is  at  your  disposal.     Write  for  a  copy  to-day. 


Works : 


CARROX,    STIRLIXGvSIIIRE,    aiid   Phoenix   Foundry,    Sheffield. 


SJwwrooiiis:    London— (City)    15,    Upper  Thames   Street,  E.C.:    (West  End)  SO,  Berners   Street,  Oxford  Street,  W.;    Liverpool— 22-30,   Redcross 
Street:     Glasgow — 125,    Buchanan    Street;    Edinburgh— 114,    George    Street;     Bristol— 6,   Victoria    Street;     Newcastle-on-Tyne— 13,    Prudhce 

Street ;  Birmingham— 218,  220.  222,  Corporation  Street. 


VICKERS  Limited. 

Motors  a.xicl  Geiiera.tors  of  sill  types. 
Rota.ry  Converters. 


Complete 
equipment 
for  the 
electrica.1 
llgtitingr 

a.nd 

drivings  of 
PIa.ciiine 
Stiops, 
Fa-ctories, 
mils,   etc 


Pa-tent 

A\itoma.tic 

Reversingr 

Drive  for 

PIa.ctiine 

Tools. 


250  K.V.A.  Rotary  Converter.     6  phase,  50  periods,  480/560  Volts. 
1,000  r.p.m.     Inverted  type. 


River  Don  V^orks,  SHEFFIEL^D. 
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Ja.s.  Ja^quet,  Ltd.,  Basle 


SM^itzerland. 

Combined  Revolution 
Counters,  with  Chronograph. 


Very  Accurate  Timekeepers. 
CHRONOGRARH     AND      STOR    WATCHES- 

Lists  on   Application. 


o.vn  scwng  machines  aiirl  life-insunince  j:oi;cie:i  than  o.vii  ga  ,  range  ■■ 
Ttii-J  i:i  the  ca-.e,  iii  spite  of  the  fact  that  industrial  life  in-.urance, 
:;ew;ng  machines  and  g»"  ranges  have  been  on  the  market  for  about 
the  same  por;od  of  time.  The  points  in  which  the  difference  in 
methods  is  greatest  are  that,  whereas  gas  appliances  have  been  sold 
at  k-ss  thau  cost  and  there  has  been  no  semblance  of  price  mainten- 
ance, in  the  other  two  line-;  of  biuiness  everything  is  done  at  a  proiit 
and  there  has  been  a  pretty  rigid  maintenance  of  prices.  Oas  rangc^ 
are  scaracly  ever  .sold  for  the  same  prices  in  any  two  different  cities 
nr>;  suppled  by  one  company.  For  instance,  in  one  city  a  gas  range 
costing  $12  at  the  faetorj'  is  sold  completely  installed  in  the  kitchen 
of  the  consumer  for  .SIO,  while  in  another  city  the  same  range  is  sold 
for  jw  mucli  as  .S25.  It  would  seem  wise  to  study  the  methods  pur- 
sued l)y  these  companies  that  have  been  able  to  sell  their  product  to 
the  home  and  ri-,ilise  hugj  profits  enough  in  the  aggregate  to  make 
the  building  of  immense  home  office  buildings  in  our  largest  cities 
f]o»sil)le,  and  adapt  these  methods  to  the  sale  of  electric  appliances 
rather  than  to  study  and  adapt  the  methods  of  gxs  companies.  The 
electrical  industry  surely  should  not  be  satisfied  with  any  but  the 
verj'  best  methods. 

If  we  adapt  the  beat  and  most  successful  selling  methoils  to  the 
selling  of  electric  ranges  we  will,  when  making  up  the  selling  prices. 
ligure  in  all  the  cost.s.  First  we  have  the  cost  at  the  factory.  To 
this  we  must  add  the  freight,  cartage,  storage,  cost  of  installing,  co.t 
of  celling  and  the  overhead  cost.s  of  all  departments  connected  with 
the  sale  and  installation  ot  the  appliance  which  are  chargeable  to 
it.  This  givra  the  Ciish  selling  price,  and  under  the  present  st.ite  of 
the  biisiiieifi  would  probable  total  up  to  about  100  per  cent.  incM'easc 
over  the  cost  of  the  ap])liance  at  the  factory.  If  standard  prices 
were  to  be  iiutintained  throughout  the  country  it  would  probably 
not  !«•  iiafe  to  place  the  selling  price  of  an  appliance  subject  to  some 
iastallatiou  exjH-nse  at  Iciia  than  twice  tlie  cost  of  the  appliance  at 
the  f.i'lorj'.  For  long  terms  it  would  probably  be  necessary  to  add 
HOiiiethiiijj  to  this  price. 

I 'tiller  the  head  of  easy  terms  or  partial-payment  plans  one  find:' 
two  general  ehia.ie;!.  Hoth  of  these;  have  proved  successful.  For 
eoiivenii-iiee  »-e  will- call  the'X'  classe:!  plan  Xo.  I  and  plan  Xo.  2. 
I'liiii  .No.  I  hIIowh  no  discounts  for  cash  in  full  at  the  time  of  pur- 
'■li.i,e.  There  in  nri  differenee  between  the  net  caJih  price  and  the 
price  whon-  20  or  more  payiiieiit'i  are  made.  I'nder  plan  Xo.  2  di.;- 
eoiinl«  ar<'  allowed  for  eaih  in  full  at  the- tinii-  of  purchase  smuI  for 
iihorl  t<Tnn  of  jmyiiieut.  The  advantage  of  the  lint  plan  lies  in  the 
(n''t  that  thrifty  |H-()ple  <lo  not  no  often  delay  their  purchases  of  the 
iip[<liiiiiec<i  until  they  ji.ive  iiavtfd  up  enough  money  to  pay  for  them 
in  full  unci  Have  the  discounts.  This  plaa,  Iheretore,  tendi'  to  assist 
tlie  'ialit4iMnn  in  liiiiiKiiig  the  proipei'ts  to  immediate  decision'!  and 
may,  llierefore.  lesiilt  in  more  sales  than  plan  So.  2. 

The  ndvanlngi-t  of  ollering  iliseoitnts  for  euuh  in  full  at  (hi'  time 
of  |iiir>'|ia'<e  and  for  p.iymeiil.'i  which  will  complete  the  piirchn'^e  in 
»  shorter  iMTiod  than  llie  iiiaxiniiiin  allowed  lies  in  llie  rediiis'd  ex- 
|»1IM'  of  eiillceling  mill  the  niimMer  amount  of  capital  reijiiired  lo  do 
a  given  volume  of  liii  i,iii-(  i.  I'lider  I  his  plan  more  cash  sales  are 
»iir'    I'l    be    made    than    under    plan     Xo.    1.      Thin     is    nhowii     by 


the  fact  that  j^eople  who  will  buy  a  phonograph  sold  under  plan 
Xo.  1  and  make  20  monthly  payments,  will  ■  ave  up  their  money  and 
pay  cash  for  a  sewing  machine  sold  under  plan  Xo.  2. 

Regardless  to  which  plan  is  used  the  cost  of  collecting  should 
always  be  included  in  the  celling  price.  The  firot  plan,  of  course,  is 
a  great  deal  simpler  than  the  second.  If  under  plan  Xo.  1  it  is  foimd 
that  the  cost  of  the  range  plus  the  average  of  all  other  costs  makes  it 
profitable  to  sell  it  for  §100,  this  will  be  the  price  regardless  of 
whether  it  is  sold  for  cash  in  full  or  for  40  monthly  payments  of 
.$2.50  each.  Under  the  second  plan,  however,  a  table  of  selling 
prices,  discounts,  &c.,  would  have  to  be  tabulated.  Such  a  table 
for  the  range  which  under  plan  No.  1  would  sell  for  §100  might  look 
something  like  this  : — 


Number 

Total 

Amount 

Saved  by 

of 

amount 

of  each 

paving  in 

payments. 

paid. 

payment . 

shorter  term. 

1 

STo.OO 

S7r).oo 

f;57.00 

f) 

S4.no 

14.00 

48.00 

\-2 

no.tio 

7..")0 

42.00 

is 

DO.OO 

.-).,-)0 

33.00 

24 

lOS.OO 

4..-i(l 

24.00 

:io 

112.50 

;i.7.') 

19.50 

:ni 

I2a.oo 

3.50 

C.I  0 

48 

132.00 

2.75 

I 

To  be  effective  the  discounts  must  be  large  enough  to  offer  a  real 
incentive  for  prompt  payments.  This  will  be  the  case  if  they  are 
arrived  at  in  the  following  maimer.  The  cash  price  includes  the 
cost"  of  the  appliance,  the  cost  of  selling,  the  cost  of  installing  and 
i'!l  other  costs  chargeable  to  the  apiilianec  plus  a  reasonable  profit. 
To  this  price  there  is  added  the  interest  on  tiie  money  invested,  the 
(■o;l  of  making  the  col  lection:,  the  cost  of  ih'sulditional  hook-keeping, 
till  money  lost  through  uncollected  accounts  iind  loi^t  or  stolen  ajipii- 
anc^es.  These  costs  are  made  up  for  each  six  or  twelve-month  period 
for  the  four  or  five  years  the  aecoiuits  are  to  be  allowed  to  run  and 
added  to  the  cash  selling  price  as  sho«ni  in  the  table  above.  If  the 
discounts  arc  arrived  at  as  indicated  lure  they  will  vary  to,  a  certain 
extent  with  different  companies  and  in  dilTercnl  communities,  but 
the  case  exhibited  in  the  table  above  will  lie  found  to  lu-  apjiioxi- 
mately  correct. 

It  is  apparent  thtil  plan  Xo.  2  is  much  more  cdinplicaleij  Ihsii  plan 
No.  1.  It  offers  greater  opportunitie:;  for  milking  mistake;;  siid  will 
Clint  a  little  more  to  operate  than  plan  Xo.  I.  The  grcil  iin(iUi\e 
it  oilers  lo  make  (irompt  |)aymcnts,  lunvever,  rc.-.ults  in  easier  and 
(| nicker  collections,  and  for  a  given  volume  of  business  a  smaller 
amount  of  capital  is  rcfiuired.  Kor  these  reasons  it  would  ajipear 
I  hat  plan  Xo.  I  would  work  well  for  a  company  or  dealer  with  jilenty 
of  capital  to  invest  in  the  appliance  business,  while  plan  Xo.  2  would 
recommend  itself  to  the  company  or  the  dealer  with  limited  capital. 
Hither  plan  wowlil  remit  in  large  sales  of  a|ipliances  al  prolil.ible 
prices,  would  mil  chea|)eii  llie  elcclric  np]ilisMce  bii  ;ines:;  and  wiuilil 

pellriil    ll,,ll;ii-wi\e  ,   I  ii  i   \  li  1 1 .1 1    u  1 1  ll    |  Mm  |i'   I  lie ,  1     S  ll  l(  I   l;n|ee,. 


FOR    EFFECTIVE    IMPREGNATION 

f)"LACWA.TT" 

/l/.iik  i>r^(T<>l<icn  Jii-own 

JtMSON&  NICHOLSON  L'"  (m^ilr^m'^^um^ 


Cork  for  Insulating 


lo   "  Suborilc 


Having    the    agency    from    cork    manufacturers 
in    Spain,    wo    solicit     inquiries. 


JULES  LANG  &  SON. 


Pflr.lK)  (Ml  Pullla(«d  brttMProprl«tor(,"THl  Elict«ician  "  Pkihtino  Ann  Pubu>hino  Co.,  Ltd.,  at  lh>  Editorial,  PrIntlnRaiul  PublUhlnuOffii 
1.2  and  3,  S*LU(urT  COURT,  Flht  Strut,  In  Iha  Clly  of  LONDON,  FmBAV,  Obcbmbbii  22,  1916. 
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^     The   round   Table.     4 

'f  B*   "KVA"  "^ 

4  4'4'4^4'4^4'4'4'4'4'4'4>4'4"^44'4'4-4'4'  4> 


Event  ok  the  Week. — Anieiica  ""  di.scovi'r.s  "  the  shrinkage 
(t{  gas  and  coal  cooked  meat  at  tiie  same  time  that  President 
Wilson  discovers  the  immediately  prospective  shrinkage  of 
Allied  war  orders. 

A  Further  Christmas  Story  (electrified)  :  "  Well.  Willie, 
and  did  you  see  Santa  (  laus  last  night  ?  ""  "■  No,  daddv.  but 
I  can  tell  you  what  he  said  when  he  fell  over  luv  electric 
radiator  !  " 

:!:  *  *  * 

'■  Atmosphere — A  Business  Asset,"  says  a  newspaper  head- 
line. Hardly  correct,  I  think,  of  the  drawing  office  that 
overlooks  a  cahbage  patch  or  a  refuse  dump,  eh  ? 

■'  Trousers  for  women."  says  a  Glasgow'  magistrate,  in  what 
will  become  a  famous  munition  workers"  case.  But,  really 
now,  what  could  the  ladies  e.xpect  hut  that  .?uch  manly  accom- 
paniments should  go  with  votes  ? 

A  train  on  the  electrified  North  London  Railway  during  the 
fog  this  week  ran  into  a  side,  section  in  which  the  tliird  rail 
had  not  been  laid.  This  suggests  the  paradox  that  when  an 
electric  train  over-runs  '"  the  juice  "  it  is  the  train  that  goes 
dead  ;   if  tlie  train  over-runs  you — well,  as  a  nde,  i/on  go  dead. 

Now  that  the  heat  of  energy  of  volcanoes  has  been  sucess- 
fully  utilised  for  electricity  generation,  we  may  not  despair  of 
lieated  arguments  being  applied  to  jiower  purposes — the 
Adjectival  Electric  Power  Co.,  to  wit  ! 

An  ■"  Electric  "  Chestnut  (re-baked). — In  the  North 
■■  countrie  "  it  is  not  unusual  for  respect  to  be  paid  to  the 
departed  by  relatives  and  "  mutes,"  who  walk  by  the  side  of 
the  hearse  with  bowed  heads  the  wiiile.  It  is  recorded  that  on 
one  occasion  two  of  the  mutes  were  so  reverential  that  they 
did  not  look  up  until  a  particularly  powerful  smell  compelled 
one  of  them  to  do  so.  (The  cortege  meantime  had  turned  up  a 
side  road.)  "  Here,  Bill,  he  cried  out,  "  t'  funeral's  gone  and 
we've  bin  foUowin"  an  Kdi.'son  electric  tip])in'  wagon  !  " 
*         *         *         * 

The  mind  of  Bumble  (but  had  hi^  ever  a  mind  0  lis''*'  evidently 
not  experienced  any  expa'i.sion  from  parish  pumpisms,  even 
in  spite  of  the  war.  When  reading  an  extract  from  the 
"  Rotherham  Advertiser,"  I  wondered  if  war  with  Germany 
will  ever  give  us  national  unity  and  efficiency.  The  following 
are  some  of  its  remarks  : — 

Sheffield  i:;  now  throwing  off  its  mask,  iuid  !;■  sliowiug  it.self  ivs  a 
grasping,  thieving  and  unprincipled  municipality.  ll;i  attitude  is  lo 
Cicrmanlikc  in  rcspoct  to  the  interests  of  .smaller  municipalities  that 
compariijon  between  its  action!^  and  .Prussian  truculenin^  forces  itself 
iipon  ii!j.  In  pla'ji  language,  Shf  ffi  -Id  in  now  renewing  iU-  effort.'!  to 
<il)ta-n  junvers  to  take  into  the  city  area  a  lortion  of  the  county 
borough  of  Kothcrham,  and  it  is  al^o  asking  to  be  ix^'initted  to  erect 
a  generating  station,  to  lay  electric  cablis.  to  carry  water  mains 
through,  to  erect  a  wharf  aiul  to  do  ■>.  lot  of  other  things  in  the  county 
borough,  <ill  of  irhirh  w,,nl,l  I,p  wo^t  prrjiiilirlnl  lo  III,  iiihnsis  „f 
Hothcrhuii. 


^^^^ 

■^^ 

3 

■cups.  TIPS  &  TERMINALS 

of   all   description!. 

Write  lor  Bookltl.  u 

ith  /Uustrations.  of  75  typfs  to: — 

THE  LPS 

ELECTRICAL  CO 

.  18,  Adam  Street,  Strand,  London.  W.C. 

Will  all  Ele('trician  Hotplatists  who  have  not  yet  had 
di'lixeiy,  note  that  I  have  not  succeeded  in  obtaining  Class  A 
certificates  for  the  completion  of  these.  Meantime,  they  must 
roast  their  chestnuts  in  front  of  the  fire,  electric  for  preference 
(and  e.xtractives).  I  beg  respectfully  to  .state  that  I  have 
resisted  all  efforts  to  supply  the  distinguished  awardees  with 
gas  rings  in  the  meantime,  T.N.T.  notwithstanding  ! 
*         *         *         * 

There  was  a  young  lady  of  Ealing, 
Who  casually  glanced  at  the  ceiling, 
'Where  the  Wcstinghouse  fan 
So  quietly  ran, 

While  the  others  were  scraping  and  squealing. 
[From  "  British  Westinghouse  Club  News." 

The  •■  Blighty  "  is.sue  of  the  "  British  Westinghouse  Club 
News  "  makes  most  anlusing  reading,  though  the  matter  is 
chiefly  of  "  Westinglrouse  "  interest.  There  is,  however,  one 
item  which  I  extract  whicli  will  be  understood  and  appre- 
ciated by  Round  Table  readers  ; — 

THE  ZEPPELIN  RAID. 
(To  the  tune  of  ■■  Cock  Robin.") 
Who  warned  the  work.s  ? 

I,  said  the  buzzer,  one  bla.st  then  ""  anuzzer,"' 
I  warned  the  works. 
Who  doused  the  glim  ? 

I,  said  old  Brown,  I  turned  it  down. 
I  doused  the  glim. 
Who  drew  the  fires  i 

I,  said  the  stoker,  stopped  my  game  of  poker, 
I  drew  the  fires. 
Who  calmed  the  workers  ' 

We,  the  volunteers,  with  buns  and  free  beers. 
We  calmed  the  workers. 
Who  saw  the  Zepps  I 

I,  Ananias,  ""  fact  -  without  bias," 
I  saw  the  Zepps. 
All  the  girls  and  the  men  were  a' wondering  of  what  next, 
As  tliey  clocked  on  in  the  morning,  became  a  little  vexed ; 
But  thev  did  not  care,  as  we'd  bagged  two  Zepps. 

N.  L.  L. 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  Dec  27,  1879.] 

KouMANiAN  Teleorai'HS. — M.  Philippart  has  been  for  iiomo  time 
in  treaty,  through  the  medium  of  Prj'nce  Battenberg,  with  Baron 
Hirsch,  the  famous  Viennese  financier,  for  the  concession  of  the 
railways  and  tclcgra])h  line;-,  in  Rouman-a  and  Rounvelia.  The 
afllair  is  successfully  concluded. 

Atmospheric  Electricity. — On  November  20th  last,  while  M. 
Dclamare  was  walking  in  the  environs  of  Cherbourg,  a  thick  snow 
came  on.  and  fiuddcn'y  his  umbrella. emitted  a  buzz'ng  sound.  At 
the  same  time  a  little  white  glow  wa".  seen  surrounding  the  points 
of  the  ribs  of  the  umljrclla.  and  each  of  thise  very  quickly  gave  place 
to  A  i^ma'l  spark.  Several  examples  of  this  phenomena  are  related 
in  Arago's  Notice  i?ur  Ic  Tonncrre. 

The  Electric  Lioht. — The  electric  light  has  l)cguii  to  take  jiart 
in  the  Christmas  decorations  of  shops.  Several  Woolwich  trades- 
men now  illuminate  the  fronts  of  their  establishments  by  Siemens 
lamps  suspended  from  the  roofs  over  the  middle  of  the  thoroughfare. 
Messrs.  Newton.  Chamliers  &  Co.  have  introduced  the  electric  light 
into  their  extensive  works  at  'riionii-litfc.  At  the  meeting  of  the 
Court  of  Comiium  Council  on  the  1st  inst.  it  was  resol\ed  "that  it 
be  referred  to  the  Bridge  House  Estates  Committee  to  cou-ider  as 
to  the  '  practicability  and  advisability  of  lighting  London  Bridge 
l)y  electric  light."  ""  The  Victoiia  Station  is  lit  by  .biblocbki.irs 
svstcm,  the  sdiu'cc  of  i^owcr  being  at  Charing  Cross. 


SILVER  SOLDER  for  BRASS, 

Specially  suitable  for  ELECTRICAL  INSTRUMENTS. 

Fr«e   Sample   on   application. 

J.  BLUNDELL  &  SONS, 

GOLD,  SILVER  I  PLATIIUM  REFIIEJtS.  ill.  WAROOOR  STREET.  W. 
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SIEMENS 


IRONCkAD 

S^M^ITCHGEAR 

FOR    AUL. 

RURROSES 

Control   Pillars 
Distribution  Boards 
Main    Switchboards 


Write  for  particulars  to  — 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Head  OrricE :  CAXTON  HOUSE.  WESTMINSTER,  S.W. 
TelephcriB  :  Gerrard  860.         Telegrams:  "  Siembralos.  Vic.  London." 
Supplioi  Dept.:    38  &  39.  UPPER  THAMES  STREET.  E.C. 
Teiephonti  Citt  5350.  Telegrams:  '  Sieuotor,  Cent.,  London." 

HOME  BRANCH  ADDRESSES  i 
BiRuiNCHAy — Central  Ho.,  New  St.  I  Manchester — 1%,  Deansgate. 
Bristol— 30.  Bridge  Street.  Newcastle— 64-68,  Colllngwood 

Capdirf- 89.  St.  Mary  Street.  Sheffield- 22.  High  St.        [Bldgi 

Clasocw — 66.  Waterloo  Street  I  Southampton — 16,  High  Street, 

Branches  in   Principal  Tow/ns  Abroad. 


Ferranti  Ltd 

HOLLINWOOD,  Lancashire. 


ELECTRIC  LIGHTING  OF  A   "MOVIE"  STUDIO. 

With  the  ])h< noni'iiJil  growth  of  the  motion  picture  industry,  so 
familiar  to  cvcrjonc,  many  detail.'!  in  thi'  design  of  apparatu.s  u.scd 
in  fihoto  play  production  have  of  ncccs.sity  been  only  partially 
•worked  out.  The  electrical  equipment  of  motion-picture  studios 
ha.",  a»  a  rule,  HufTered  particularly  in  this  respect.  A  notal)le 
<-xcept:on,  however,  is  the  equij  ni'-nt  of  the  studio  of  Wh.irton.  Inc., 
located  on  a  45-aere  tract  on  Lake  Cayuga,  Ithiu  .i,  N.  \'..  when-  m;in  v 
■well-known  film«  have  been  made. 

.Most  of  the  Htudio  photogniphy  is  done  by  artificial  light  in  a 
one-Btorey  building,  70ft.  by  flOft.,  from  ilO  l.tlOO-watt  i)hoto- 
Kraphic  blue-bulb  .Mazda  lamps.  These  lampH,  with  110  othcr.s, 
Tiuiking  2W  in  all,  compriHc  the  main  lighting  equipm'nt  of  the 
Ktudlo.  In  luldition,  there  are  four  .■fO-amix'rc  110-volt  double- 
carbon  arc  lam[>H.  known  as  "  broadside  arcs,"  and  two  2i)»mperc 
llOvolt  carbon  arc  M|.ot  lam.os.  The  conn"ctcd  load  of  all  these 
lamp"  is  2 IK  kw.  Altogethi-r,  the  motors  u.sed  in  the  carpenter  shop 
for  piMuping,  Ac,  taken  with  the  lamps  used  for  gnii-ral  lighting, 
fonn  a  load  of  about  1 1  kw.,  making  a  total  connected  load  of 
about  2:tO  kw. 

The  carcfully-iiiHtalled  distribution  system  in  lliis  studio  stands 
out  UK  one  of  its  most  distinguishini;  features.  All  terminals  are 
covered  m  as  not  lo  invite  short-circuitH,  which  might  injur<>  eijuij)- 
m<-nt  or  the  iNTMinni'l  of  the  stafT.  The  main  switi'bboard  has  no 
live  jioints  expow-d  on  its  fronl.  The  op-n  swilcjiwork  on  the  baek 
of  the  board  is  prolecled  by  an  eneloMure,  the  doors  of  whii'h  ntay  be 
#>|><-iiid  only  by  I  he  elcrlrieian  in  charge. 

The  swilehlMiard  dislribules  the  threephase  I20voll  current  from 
Iran'iforinerH  loeaterl  in  a  vaull  just  oulHide  the  iiludio.     Thi'  <-nergv 


SWITCHGEAR.  TRANSFORMERS,  METERS. 
ELECTRIC    HEATma    &    COOEXNG  APPARATUS. 

is  supplied  at  2,200  volts,  the  voltage  being  adjasted  by  an  induction 
regulator  located  in  the  tran'5former  vault.  The  switchboard  ii 
connected  with  the  transformers  by  400,000  circ.-mil  asbesto.;- 
covered  cables.  Each  phase  is  protected  bj'  two  425-ampere 
enclosed  fu:5e;3  in  multiple.  The  energy  con-umed  is  measured  by  a 
watt-hour  meter,  tlie  rate  of  charge  being  determined  by  a  15-minute 
maximum-den^aud  indicator.  The  iiiual  monthly  connimption  is 
from  20.000  kw.-hoiu-  to  25,000  kw.-hour. 

There  are  eight  principal  branch  circuits,  controlled  by  switches 
located  a'ong  the  bottom  of  the  board,  and  six  minor  circuits  con- 
trolled by  switches  located  at  the  top  of  the  board.  Each  principal 
branch  circuit  is  protected  by  a  350-ampere  enclosed  fuse  on  each 
:;;de  of  the  1  nc  These  switches  are  in  turn  connected  by  Xo.  0000 
a:-.best03-coveied  cable,  with  wall  boxes  located  about  4  ft.  above 
the  floor  at  various  points  around  the  studio.  On  a  panel  in  the  box 
the  branch  circuit  is  divided  into  four  circuits,  each  of  which  is  con- 
nected to  a  plug  receptacle  of  100-ampere  rating.  Each  side  of  the 
line  of  these  circuits  is  protected  by  a  100-ampere  enclosed  fuse. 
The  circuits  of  three  of  these  panel  boards  include  water-barrel 
rheostats. 

The  efficient  operation  of  a  motion-picture  studio  demand.;  a 
lightitig  equipment  which  is  highly  flexible.  Experience  has  sho\vn 
that  special  work  like  trick  photography  can  be  done  to  advantage 
in  a  studio  equipped  with  incandescent  lamps,  because  of  the  flexi- 
bility of  such  equii)ment  and  the  preciseness  with  which  the  intensity 
of  light  may  be  controlled  by  rheostats. 

TIk-  -IH)  I.OOO-watt  lamiB  used  in  the  studio  are  mounted  on  floor 
.111(1  ceilina  racks.  The  rack  Is  equipjied  with  a  switch  cabinet  con- 
la'iiing  a  double-pole  switch  and  two  10-ampere  plug  fu,ses  for  each 
lamp.  These  switches  are  all  connected  to  a  single  100-ampere 
))lug.  The  lamp  stands  are  rugged  in  con'itruction,  and  are  so 
designed  that  all  lamps  nxay  be  moved  vertically  through  a  range  of 
;;everal  feet,  and  so  that  either  row  of  lamps  may  be  tiuiied  in  a 
M-rtica!  ])lane  through  an  angle  of  about  90  deg.  Experience  in  this 
itiidio  indicates  that  the  adjustable  fetturcs  of  the  rack  are  rarely 
used.  The  rack  is  equipjied  wit'i  large  rubber-tyred  castors  :  n  I 
weighs  in  the  neighbourhood  of  only  200  lb.,  so  that  it  may  be  ea-ily 
nwved  about  the  studio  by  one  man,  who  can  readily  pass  it  over  the 
stage  cable.-  or  other  obstructions. 

The  overhead  racks  consist  of  trough  reflectoi-s  made  of  galvanised 
iron.  Each  lamji  is  protected  by  a  knife  .switch  and  10-ampere  plug 
fuses,  similar  to  tho.c  used  on  the  floor  rack;;.  The  ceiling  racks 
are  mounted  in  pain;  on  a  lighl  steel  frame,  which  holds  them  about 
."i  ft.  apart.  Thi..  frame  is  supported  at  the  centre  by  light  block  and 
tackle  from  ti-olley  w  heels,  which  run  on  radf  attached  to  the  ceiling. 
Through  the  medium  of  this  trolley  liystem  the  overheid  racks  may 
be  readily  shifted  about  the  studio. 

The  equijmient  of  the  studio  includes  21  ceiling  racks,  seven  of 
whi 'h  are  equipped  with  five  lamps,  while  the  remaining  14  are 
(•quipped  for  six  lamps  each.  There  are  11  floor  racks  in  all.  Two 
of  these  raek;^  are  e(iui])ped  for  four  lamps,  three  for  six  lamiw,  live 
for  eight  lamp:;,  and  one  for  12  liMUps.  There  are.  besides,  two  raeks 
requiringsix  lanxps.  each  and  a  liinglestaud  lamp,  which  are  of  sptH-ial 
design  for  use  in  ])laccs  where  it  is  impnutiealile  to  use  the  larger 
racks.  The  two  six-lami)  racks  ari'  so  eon-lnutcd  that  llicy  may  be 
readily  taken  njiart,  ami  arc  thenfore  suitable  for  use  outside  the 
iitudio._ 

.\ny'  Uncomfortable  cITccl:*  of  high  temperature  that  might  be 
expeetiil  from  the  (li;..ipal ion  of  ;,o  much  energy  are  pra"tieally 
c-liininated  by  binning  the  lani|).s  for  only  :;horl  jx'riods  at  a  time. 
Ill  the  Wharton  studio  (he  lamps  are  i-arely  left  burirng  for  more 
than  live  minutes  at  a  lime,  '.nt  that  they  do  not  have  time  to  heat 
up  the  air  of  the  mom  noticeably.  In  the  "'  diiectini;  "  of  a  set,  one 
or  two  lamp:,  are  liinicd  mi  Miiiiily  fur  |iiii|ici  .i'^  uf  g. ■hits I  illuiiiin;i- 


OUARANTEED 


SECOND    HAND 


THE    VICTORIA    LLECTRIC    PLANT    CO., 
SPENSER    STREET.    WESTMINSTER,    S.W. 

r>«n.    /IcV.fU  «0a,  Cm.,  V|.Trlr.««.r>™..l    lordofl. 


BURNER  &  HEAT  CONTROL 
Equipment  for  Lead  Presses 


IIAI.l.S  PATENTS  . 

MONOMETER    Mf^.    Co..   Ltd..    Aston, 


BIRMINGHAM. 
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Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


HELSBY 
CAB-TYRE  SHEATHED  CABLES 

Patent  No.  3996/11. 

In  these  strenuous  days  when  time 
counts  above  all  things,  the  risk  of 
delay  arising  through  the  breakdown 
of  Movable  Cables  in  Collieries,  Chemi- 
cal Works,  and  other  places  where  the 
working  conditions  are  exceptionally 
onerous,  can  be  largely  discounted 
by  the  use  of  these  cables. 

The  highest  tribute  to  their  outstand- 
ing merit  is  the  extensive  and  growing 
demand  which  exists  for  this  type  of 
insulation. 


BRITISH  INSULATED  t  HELSBY  CABLES. 

LTD.. 

Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works  :     PRESCOT    and     HELSBY. 

Branch    Offices   in:     LONDON,    MANCHESTER,    GLASGOXA/,    BIRMINGHAM, 
NEWCASTLE,   CARDIFF,  DUBLIN.  LEEDS  &  BELFAST. 

OVERSEAS    BRANCHES: 

AUSTRALASIA:   The  Wool  Exchange,  King  Street,  Melbourne. 
EASTERN   INDIA:    11,  Clive  Street,  Calcutta. 
SOUTH  AFRICA:  Telegraph  Manufacturing  Co.  (Colonial),  Ltd. 
P.O.  Box  2827  Johannesburg. 
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FOR 

DIRECT  CURRENT 

ONLY. 


BASTIAN  METERS 

Made  in   ENGLAND  with 

BRITISH  CAPITAL  and  BRITISH  LABOUR. 

THE     BASTIAN     METER    COMPANY,    LTD.,      BARTHOkOIVIEW    WORKS,     KENTISH     TOWN,     N.W. 


tion.  The  director  rehearses  the  scene  by  this  light  until  he  is 
satisfied  with  the  action.  He  thei^ calif  for  "lights."  All  of  the 
lamps  required  are  instantly  throiii^Cfn.  In  a  few  seconds  the  action 
begins,  the  photographer  starts  hir.  film,  and  in  from  one-half  fo 
three  minutes  the  action  is  finished. 

The  special  blue  bulb  of  the  lamps  cuts  the  luminous  intensity  of 
the  light  dorni  to  one-third  of  what  it  would  be  with  the  clear  bulb 
without  reducing  appreciably  its  photographic  jxywer.  This, 
together  with  the  fact  that  the  contrast,  and  hence  the  degree  of 
glare,  is  reduci-d  by  having  so  many  sources  of  similar  intensity  all  in 
the  same  plane,  results  in  the  glare  effect  being  comparatively 
unnoticed. 

Perhaps  one  of  the  mo::t  striking  instances  which  demonitiate 
the  lack  of  any  particular  discomfort  due  to  glare  or  heat  occurred 
last  summer  when  the  people  of  Ithaca  were  invited  to  the  Wharton 
studio  for  a  ball.  The  entire  studi^  was  used  and  illuminated  with 
200  1,000-watt  lamps  and  two  30-ampere  broadside  arcs.  The 
broadside  arcs  were  med  to  illummate  the  principals,  who  were  photo- 
graphed with  the  guests  as  a  background.  The  visitors  were  in- 
formed that  pictures  would  be  taken  of  the  ball  some  time  during  the 
e\'ening.  They  were  not  notified  exactly  when,  and  the  ball  pro- 
ceeded and  was  over  with  only  a  few  of  them  knowing  when  the 
pictures  were  made. 

Are  lamps  are  u:;ed  in  this  studio  on  occasions  to  secure  a  large 
volume  of  light  on  a  comparatively  .small  area  or  through  a  com- 
paratively narrow  opening.  Arcs  are  also  sometimes  used  outside 
of  a  window  in  a  set  to  produce  the  effect  of  sunlight  streaming  in. 

In  lighting  up  a  bank,  court  room  or  .any  other  such  scene  outside- 
of  the  studio  it  is  obviously  impo.ssible  to  connect  all  of  the  lamps 
directly  to  the  lighting  circuits  in  the  building.  To  deal  with  such 
work  a  transformer  is  placed  on  a  truck  and  connected  directly  to 
the  2,.'{0(J-volt  primaries  of  the  lighting  circuit  at  the  nearest  available 
point  to  the  room  to  be  lighted.  Heavy  stage  cables  are  run  from 
this  trantfonner  in  through  a  door  or  window  of  the  building  to 
portable  plug  receptacles  known  as  spider  boxes.  The  equipment 
of  the  studio  includes  two  of  these  spider  boxes,  one  capable  of  taking 
four  lOO-ampere  plugs  and  the  other  six  lOfl-ampere  plugs.  The 
two  six-ianip  lolUiwible  racks,  together  with  ceiling  racks,  are 
generally  usiil  for  this  class  of  work,  since  they  are  the  most  readily 
jiorlable  pari  ol  the  lighting  "-quipment.  These  racks  are  connected 
directly  to  the  :;|)ider  box  with  the  UBual  cables. 

The  average  no-load  voltage  in  (he  studio  is  about  120  volts.  The 
actual  socket  voltage  during  operation  ranges  irom  1 10  to  1 15  volts, 
.iceording  to  th<^  loading  of  the  circuit.  Continuous  records  of  the 
voltage  are  kept  by  means  of  a  Bristol  recorrling  voltmeter.  Since 
the  him|i«  UHi'd  are  rated  to  give  1.000  hours'  life  at  10")  volts,  they 
may  be  i-x|H'cted  to  give  from  :!00  to  (iOO  hours'  lif<'  at  this  o|)erating 
voltrtKi'.  'I'hi'  appariTit  disadvantage  of  shorter  life  is  offset  by  the 
higher  voltage.  The  advantage  of  over-voltage  burning  is  so  well 
<-utahliiihed  that  studios  in  various  parlH  of  the  country  burn  their 
lumpw  inywhere  from  10  to  :tO  volts  above  the  voltage  at  which  they 
are  rnt.-d  on  lli<-  ImsiH  of  a  I.IMMlhour  life.— [\V.  K.  BfiKVsTl3R  in 
■'  Kle.lrJr-,,1   World."] 


"ANTI-ZEPP"   SHADES. 

The  lighliiiK  regiilntioHK  which  are  now  being  enforced  with  con- 
niilernble  rigour  have  given  rise  to  a  demand  for  shades  which  will 
'fTe.liinlly  meet  l||i   .  i,iidit;onH  without  Mhutting  off  more  light  than 


THE  E.SSEX  Accumulator  and  Dry  Battery. 

MAMJ  I  AMF'.'^,  IN.SI'F.CTION  SKT.S.  TORCHES. 
POCKKT   LAMPS.   ACCUMULATORS,   KTC. 

I   ..I      ..M     A|>[.lir.|,.,n. 

THE  f:ssex  accumulator  CO, 


•4B7.     f;HOVE    C.Ht.f.N     Hf)Ar 


I.KYTONSTONE.    LONDON.    N.K. 


is  absolutely  necessary.  In  order  to  liil  this  diinand.  the  tieneral 
Electric  Co.  (Ltd.)  are  putting  on  the  market  a  series  of  cardboard 
lamp  shades  with  special  features  which  commend  them  for  general 
use.  These  shades,  instead  of  being  fixed  to' the  lamjjholder,  are 
held  by  cords  wliich  are  tied  to  the  flexible  'wire  above  the  lamp  at 


Via.  2.— Small 
Shaok. 


J'liL  1. — Larck  Size  Axti-Zepp  Shade. 


••v-5»v 


l''i(i.  :i.  — CiM.l.vii.  AsTi  ZeitSiiahk. 


the  height  ueeeHsiiry  to  scruu  the  r.iyN  I'iium  iIm-  u  iiiilnw.^^l  )ilti'ii  hi 
sizes  and  HhtlpcH  of  hIimiIc  are  aviiilable.  so  llial  their  adjuslaliilily 
to  all  conditions  is  eomiih'te.  One  form  is  made  with  a  wide  coll.ir 
sliallow  toWiiiilH  one  side  and  deep  towards  the  other,  so  that  wiuilci«s 
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ACCUMULATORS 
British    Made    Throughout 


** '  \  'HE  first  man  to  make  an  accumulator  in 
1  this  country  that  would  really  stand  the 
racket  of  the  early  motors  was  C.  A. 
Vandervell.  He  succeeded  because  he  is  one  of 
those  rare  individuals  who  have  an  infinite 
capacity  for  taking  pains." 

—Extract  from  THE  MOTOR  TRADER. 

FULLY      GUA.RANTE:£D 


The  Hall  Mark  tor  every' 
thing  Electrical  in  connec- 
tion with  Motoring  is  C.A.V. 


Electrical  Engneers.ACTON.  LONDON.w 

BIRMINGHAM.  M\NCHKSTER 


m  Lte» 


%m^ 


An  Important  Announcement 

We  are  now  sending  out  All  British  "Z"  Drawn 
Wire  Lamps  in  distinctive  orange  and  green  cartons. 
At  our  Southfields  factory  we  have  large  stocks  of 
every  type  and  voltage  awaiting  despatch,  so  can  give 
immediate  attention  toyourordeis  regardless  of  quan- 
tity. All  our  depots,  too, 
carry  big  stocks.  Specify 
"Z's"  on  your  next  order. 


Z"  ELECTRIC  LAMP  MFG.  CO..  Ltd. 
and    Works:     SOUTHFIELDS. 
LONDON.    W. 


Mi^ 


_^ 


H.  'Weidtna.nn,  Ltd.,  Ra.ppersivil, 


MAKERS  OF   PRESSPAN  AND  INSULATING  MATERIAl 


SMritzex*la.n<l. 

PresSboa.rd  IPresspan)   In    Shcet.1.    Rolls    and    Tapes.    Oiled     Presspan. 

U-lack    Presspan,  Presspan  Tubes  and  Stampines. 
Amia.nite     (Vulcanised     Asbestos)  Coll   Frames.   .Spools  for    Apparatus,   Dynamos 

Motors  and  Transformers.      InsulatiuK  Blocks,  Tubes,  Plates,  Boxes,  &c. 
Ba,kelite  Se  CornitC  (hiKh  tension  materiaDHandles  of  Swltchsear  and  HeatInK 

Apparatus.  Controller  Insulation,  Moulded  Pieces,  Terminal  Covers  of  all  kinds. 
AstoCStOS-Ccmeflt  in   plates,  Arc  .Shields  for  Controllers,  &c. 

a    and   .Substitutes,  Insulating  Pearls.  Transformer    Spools. 

Japanese   Felt   and    Paper   in   rolls   and   tapes, 
rnished    I.lncn.    Diaifonal  Tapes,  Oil-Varnishcd  Silk  &  Paper. 
Artificial    Leather   Discs  for  Friction    Drive. 
Insulators  for   KIcctric  Furnaces,  Tramways,  &c. 
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IRONGASED 
SOCKETS&  PLUGS 

FOR   HARD   SERVICE. 

Sizes    up   to   200    amps. 

D.P.  and  T.P.     500  volts; 

with    "earthing"   connection. 


Also    Combined  Switch 
and   Plug  Boxes. 


DORMAN 
& 

SMITH,  Ltd.. 

Ordsal  Electrical  Works, 

SALFORD, 
MANCHESTER. 


m-iy  be  fully  protected  without  .shutting  off  much  light  from  the 
reniiinder  of  the  room.  The  collars  may  also  be  obta-ned  .separately 
for  lix'ng  on  to  shades  of  the  other  patterns.     All  these  shades  arc 


Kic.  4. — C!o.Mi'i,KrK  Unit,  AsT\Z\:vf  Shade. 

m-wle  in  various  tints,  such  as  dark  green,  pink.  Ijiowu,  &!•.  A.s  ih 
are  sold  at  a  very  low  price  they  represent  a  ((u  ik-sellintr  |i,i,.,  whi. 
Hhould  be  very  populi-,-  at  tlie  present  tim". 


AFTER  H2O     C.A.V. 


Wh.-n  a  Mex  molor  :ipint  lorry,  through  rikidding,  ran  into  the 
br.rjgi-  at  IJran-iford,  u'-ar  VVorcenter, at  midday  on  Nov.  27.  and  wai 
pn-..pil,»t.-d  into  Kift.  of  water,  it  was  not  until  five  in  the  evonug 
of  Ui>:  I  that  It  wai  got  on  to  the  bridge  agii'n.  One  of  the  eji- 
giO'-en.  of  the  HoH-ring  I'<'lroIcum  Co.  (Ltd.),  who  wai  in  eh.irge 
of  the  o|K-rtttioii  I,  turned  on  the  switch  and,  much  to  his  surprise, 
found  the  lighting  :.et  intact  ami  in  perfe<)  working  order,  nor  has 
11  re<)Uired  any  attention  s  nve,  although  it  ha,  been  Ml  frequent  use 

Ihi^i  mny  be  takin  a;  a  typical  iwHiimr  of  the  cxcollenee  of  design 
Mid  workman, hip  of  the  C.A.V.  lighting  set  for  heavy  vehicle;;,  and 

howi  that  the  wat.-rproof  <)ualiti<-H  and  inMiilation  of  this  famouii 
..yi.l.-.ii  are  praelirally  ,„.rfecl.  Mr.  Chaw.  A.  Mott,  (he  Birmingham 
and  Midhind  nvmag.r  for  the  Howling  I'etroleuni  Co.,  vouch.s  for 
the  above  in'ilruetivi'  faels. 


[NSULAtlON 
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flp'jcli  r.. 
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PUBLICITY  WITH  IDEALS. 

The  following  editorial  coiument  upon  the  second  annual  Elec- 
trical Week  held  in  the  United  States  by  the  Society  for  Electrical 
Development,  while  it  makes  excellent  reading  from  an  electrical 
point  of  view,  is  none  the  less  a  little  aggravating  by  comparison 
with  our  own  position  in  these  matters.  The  chief  lesson  to  be 
learned  from  this  organised  effort  in  giving  national  publicity  to 
domestic,  industrial  and  commercial  electricity  is  the  preparation 
by  the  manufacturers  of  huge  quantities  of  goods,  many  months 
beforelfaiid  and  the  distribution  and  sale  of  these  throughout  the 
country,  accompanied  by  the  necessary  "  beating  of  the  band."  At 
such  time  that  we  are  able  to  embark  upon  a  National  Electricity 
Week  our  manufacturers  must  have  this  fact  in  muid  and  prepare 
their  plans  accordingly.  We  have  in  the  past  been  too  parochial  in 
these  matters  and  have  been  too  fond  of  crying  the  goods  in  the 
market  with  an  empty  stall  before  us. 

"  America's  Electrical  Week,  now  being  celebrated,  fiom  a  narrow 
viewpoint  is  simply  a  concentrated  merchandising  effort.  All  over 
the  country  central  stations,  dealers  and  contractors  are  engaged 
locally  in  special  drives  to  sell  more  electrical  appliances.  While 
this  stimulus  to  local  effort  is  important  because  it  helps  to  teach  the 
industry  merchandising  values,  the  wider  signilieance  of  the  move- 
ment ought  not  to  be  overlooked.  Last  year.  Electrical  Prosperily 
Week  came  at  a  time  when  business  was  just  beginning  to  improve 
and  as  a  result  the  Week  helped  materially  to  increase  local  sales. 
This  year  the  industry  has  been  faced  with  the  jiroblem  of  tilling 
o.'ders  rather  than  getting  more  liusiness,  and  so  from  the  narrow 
view  the  impetus  to  .sales  will  probably  be  less  pronounced  than  last 
year.  America's  IClectrical  Week,  however,  is  m:)re  than  a  sales 
drive.  No  industry  is  more  blessed  with  associations  and  societies 
than  the  electrical  business.  But,  in  our  opinion,  in  all  our  efforts 
in  these  societies  and  associations,  we  talk  too  much  about  ourselves 
and  too  little  about  (he  realtion  of  our  work  with  the  great  market 
])lace  of  activity  outside  our  own  profession  or  branch  of  the  industry. 
.As  engineers  we  talk  to  other  engineers,  us  public  utility  men  we  dis- 
cuss problems  with  other  public  ulility  men,  as  merchauts  and  mauu- 
facturers  we  exchange  experiences  with  others  of  our  own  cho.sen 
circle.  Of  our  professional  or  business  relations  with  I  lie  great  world 
out.s'de  we  .say  little  or  nothing  and  they  know  li>ii  little  or 
nothing. 

"The  Society  for  Klectrieal  Development  has  the  op])orl unity  to 
interpret  (he  electrical  industry  in  the  world's  market  jilace  I  lie 
|iublie  outside  the  industry.  America's  Klectrical  Week  in  this 
broader  aspect  is  part  of  such  a  movement.  The  |)osler  c.xliiiiit 
conducted  by  the  Socii^ty  as  the  beginning  of  this  year's  propaganda., 
the  electrical  i.ssues  published  by  several  popular  periodicals  iind 
fostered  by  the  Soc'iety,  the  lighting  of  the  Statue  of  Liberty,  which 
the  Society  has  helped  to  promote,  each  are  pari  of  a  worthwhile 
movement,  intangible  and  hard  to  measure  concretely,  but  certainly 
of  iidvantage  to  the  iiidnslrv  and  far  out  weighing,  on  any  measurable 
lin-iM,  the  money  put  into  the  effort.  I'ublicity  is  an  art  by  itself, 
lis  1  hiMipest  form  is  piilV<M'v.  (Jiven  ideals,  it  is  a  powerful  <'ducii- 
I  oiimI  force  lo  aci|Uaint  the  averag<'  man  with  the  siguilicaiu'c  of  .'i 
icncmcnt  in  which  thinking  men  agree.  The  '  l<;ieetrical  World 
licl.ivcs  in  publicity  with  such  ideals.  It  helieves  that  the  industry 
IS  a  whole  ni'i'ils  more  such  publicity,  interpreting  to  the  .sister  arts 
•  ind    ndimtricH  and  to  the  public  the  advantages  of  eleetrieily. 

"  AiiK'riea'g  Eli'ctrieal  Week  this  year,  as  last,  will  result   in  local 
-:d>s,  liul    its   lesson  in  eilucal  iiiiiid  piiblicily    is   of   greater  si^;iii(i- 
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ELECTRIC  VEHICLES  IN  LAUNDRY  WORK. 

Electric  coiumercial  vehicles,  after  a  protracted  tcr.t,  have  oolved 
the  collection  and  delivery  problems  of  laundries.  The  proprietor 
of  the  Brunswick  Laundry,  Jersey  City,  N.J.,  recently  gave  !,ome 
instructive  facts  to  Mr.  A.  Jackson  Marshall,  demonstrating  the 
superiority  of  the  electric  commercial  vehicle  for  laundry  service. 
In  the  course  of  a  lengthy  interview  he  said  :  "  About  four  years 
ago,  after  having  had  some  12  years  of  the  UFual  experiences  with 
horse-drawn  and  petrol  delivery  wagons,  with  their  attending  high 
cost  and  comparatively  unsatisfactory  operation — and  having  had 
the  opportunity  to  study  and  partially  appreciate  the  efficacy  of 
electric  commercial  vehicle  operation  in  many  other  lines  of  bu-i- 
ness — I  decided  to  experiment  with  a  few  electric  vehicles  for  the 
collection  and  delivery  of  the  material  handled  by  the  Brunswick 
Laundry.  After  four  years'  use  of  the  '  electrics,'  during  which 
time  careful  and  complete  cost  accounting  records  were  obta:'ned, 
1  can  more  thoroughly  apjireciate  why  most  of  the  large  commercial 
fleets,  such  as  those  of  department  stores,  breweries,  express  com- 
panies, bakeries,  &c.,  are  chiefly  composed  of  electric  vehicles. 

"  As  soon  as  the  all-round  efficiency  of  the  vehicle  is  realised  by 
the  laundry  industrj',  1  am  convinced  that  most  laundries  will  use 
the  '  electrics,'  well-nigh  to  the  exclusion  of  all  other  means  of  col- 
lection and  delivery.  1  am  able  to  cite  facts  and  figures  which  I 
believe  will  convince  even  the  most  sceptical  that  the  claims  that  I 
put  forth  on  behalf  of  the  electric  vehicle  are  reasonable  and  con- 
servative. 

"  The  daily  load  average  of  the  Brunswick  Laundry  is  approxi- 
mately 1,500  lb.,  and  at  lea.st  65  hor.5e.s  are  necessary  to  do  this  work, 
allowing  for  emergencies.  During  the  time  we  were  using  horse- 
drawn  wagons  it  was  often  impossible  to  give  our  patrons  good 
service.  This  was  particularly  true  in  the  winter,  when  the  horses 
were  incapable  of  covering  their  usu:il  routes  because  of  the  severe 
weather  and  the  slippery  street?.  Added  to  this  was  the  extra  loss 
of  time,  occasioned  by  the  necessity  of  sending  the  horses  to  the 
blacksmith  to  be  '  roughed.'  Even  with  the  greatest  precautions 
■Kcidents  were  bound  to  happen,  and  especially  on  the  steep  grade.?, 
all  of  which  was  not  only  a  loss  to  us  iinancially,  and  a  detriment  to 
our  service,  but  also  inhuiuane. 

"Under  the  same  conditio  is  the  'electric'  quickly  proved  its 
worth.  Thirty-three  electric  vehicles  are  sufficient  to  replace  the 
65  horses,  and  during  inclement  weather  the  only  extra  preparation 
1  cces!  ary  is  the  addition  of  chains,  and  each  driver  can  equip  his 
car  with  non-skid  chains  in  15  minutes.  Last  winter  during  the 
\iiui;ually  severe  weather  we  were  able  to  m  ike  all  our  collections 
on  tinie,  much  to  the  surprise  of  many  of  our  i)atrons,  who  were 
lic'ng  inconvenienced  by  continued  delay,  in  th<'ir  milk  and  grocery 


deliveries,  where]  electric  vehicles  were  not  employed.  In  fact,  I 
may  say  that  the  '  electric  '  is  so  dependable  that  our  customers  can 
always  expect  deliveries  at  a  definite  time  each  \\eek  within  15 
minutes  of  the  hour. 

"  In  electrifying  our  delivery  seriice  wo  were  not  obliged  to  dis- 
cliarge  our  former  drivers  and  engage  experienced  chauifeurs,  as  the 
simplicity  of  the  '  electric  '  enabled  the  men  who  had  been  drivng 
the  horses  to  leam  to  operate  the  new  vehicles  very  ';uc((Mifully  in  a 
few  hours.  This  saved  us  expense  and  incon\  c  iii<  uic.  :i  •  there  i:;  a 
distinct  advantage  in  employing  men  who  are  familiar  with  .^our 
patrons  and  routes  as  well  as  your  policies. 

"The  comparative  operating  cost  and  upkeep  of  the  elect r;e 
vehicle  and  the  horse  are  as  interesting  as  the  fact.s  concern'ng  the 
dependability  of  each.  Figures  for  the  comparative  investmint 
follow  : — 

Iiiir.^lmciit  fur  H(im--r/rr(wii  K'/iilpiiHnt.  t       s.    <l. 

One  wagon  *^"     "     " 

Twohorses  100     0     0 

Two  sets  harness  18     0     0 

Twoblankets  2  Hi     0 

Two  ram  covers    2     0     0 

Stable  accessories 0     4     0 

Stable  room  100     0     0 

Total i;3o:?   0   0 

Invcstnieiit  for  electric  delivery  car,  complete,    £500 
"  The  extra  investment  neccsi^ary  for  the  'electric  '  is,  therefore, 
ajipi^xiiuately  £200.      But  the  initial  cost  is  not  the  only  thing  to 
be  con  .idered.     The  following  figures  funiish  conclusive  evidence  of 
the  economy  in  the  operating  cost  of  the  '  electric  '  :— 

Monthly  Cost  of  65  Horses  and  Wagons.  £     s.     d. 

Monthlv  feed  bill  at  £3  8s.  per  horse  221     0     0 

Four  st'ablemen  at  £12  p(r  month  48     (I     0 

One  harness  cleaner 12     l>     0 

One  wasjon  washer  and  helper   20     0     0 

Horse-slioeing  at  10s 32   10     0 

Harness  bilU  at  2s.  per  hoi>e l>  10     0 

Velcinan- -. 2  1-2     0 

T„lal  i £342  12  0 

MonlMij  Cost  of  One  Electric  Delii-eri/  Car.  £  s.  il. 

Six  iKT  cent,  interest  on  £200  per  month   1  0  0 

Klcctric  eunvnt  <'  "J  •' 

Night  mechanic  per  car  "  '2  0 

Day  mechanic  per  car    "  '2  0 

Waslnnan  and  helper  "  1''  " 

Battery  depreciation    -  0  0 

Total  ^^>  16     0 

Total  for  3:!  cars.     £191     8s. 


For  Motor  Car 
Lighting. 


Made      at      tile      Osraiii  -  RohcrLson 
Lamp  Works,  Ilaniiuersinith,  I,oiKlon. 


Osram 

G   E  •  c _^ 

Ed"f1  AV^^N      WIRE  "~ 

^a^rapjS 
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]y[odels 

Strength 

and 

Lightness 


IGRATIIC 


ELECTRIC    VEHICLE    CONTROLLERS. 


re  of  special  desisi 
rieht.  OThe  Contact 
siWe,     Ttie  Control  i 


iGRAflIC  ELECTRIC  OVP 


mbodying  strength  and  rigidity 
ters  are  self  adjusting  and  stub- 
e  easiest  and   simplest  possible. 

147.    QUEEN     VICTORIA     STREET, 
LONDON. 


"  The  depreciation  of  the  car  is  not  included  in  these  figures,  but 
thisis  balanced  by  the  depreci<^on  of  the  horses,  vvagono,  hanieiv:, 
&c.      Thu:;  the  '  electric  '  uhowa  a  saying  of  over  40  per  cent 

"The  'electrics'/  of  the  Brunswick  Laundry. average  25  miles  per 
day,  visiting  all  the  outlying  suburban  districts.  Some  of  the  best 
drivers  deliver  as  many  as  900  bundles  per  week,  and  make  an  aver- 
age of  32  miles  per  day.  At  an  average  of  25  miles  per  day  and  u 
current  cost  of  l&s.  per  month,  the  current  cost  per  mile  is  about ,-j,d. 
on  this  basis,  figuring  900  bundles  delivered  per  week,  the  energy 
cost  of  each  bundle  delivered  is  about  oJ„d.  In  other  words,  the 
current  consumed  in  delivering  100  bundles  costs  about  id.  This 
is  bringing  economy  to  well-nigh  the  irreducible  minimum." 

"  As  for  repair  bills,  I  find  that  they  are  a  negligible  quantity  in 
electric  vehicle;;  ojxTation.  We  have  a  system  which  enable  us  to 
keep  our  cars  in  the  best  condition  possible,  and  which  eliminates 
blacksmiths'  bills.  Every  we.ek  one  of  our  '  electrics  '  is  taken  down, 
carefully  looked  over,  cleaned  and  put  in  first-class  order.  Thus 
every  33  weeks  each  car  goes  through  a  thorough  overhauling,  and 
a;  this  work  is  done  by  our  men  in  their  spare  time,  no  additional 
labour  Ls  required.  The  vehicles  never  show  any  particular  wear, 
except  possibly  the  driving  chains. 

"The  average  life  of  the  tyres  on  the  petrol  ears  which  we  have 
used  for  long  hauls  is  about  three  to  four  months,  wliile  those  on  our 
electric  vehicle  last  from  a  y+'ar  and  a-half  to  two  years.  This  is 
not  only  a  considerable  saving  in  the  cost  of  tyres,  but  is  reflected  in 
another  direction.  A  jjetrol  car  that  is  hard  on  tyres  generally  de- 
jircciate;!  rapidly,  as  the  vibration  affects  the  body  and  engine  also. 
The  smooth  ruiming  electric  eliminates  the  jerking  and  slipping  of 
the  wheels  in  titarting  and  is  much  Ires  affected  by  \  ibratioii. 

"The  advertising  valuer  of  the  electric  must  also  be  considend. 
As  eonipared  with  a  hon.e-drawn  delivery  «'agon  or  petrol  car,  tlir 
'electric'  has  the  distinct  advantage  of  being  eleai;  and  odourless. 
and  is  almost  noiseless.  The  cleanline:^s  is  an  esi)e(  ially  important 
feature,  as  any  woman  in  selecting  a  laundry  would  be  r.illicr  seep 
lical  of  the  efficiency  of  a  company  whose  men  looked  like  a  lot  df 
blacksmiths  from  the  dirt  and  grime  of  a  i)etro!  car,  or  who  had  (he 
disagreeable  odour  of  horses  and  stables  about  (lu'in. 
"The  safety  element  of  the  'electric'  should  be  m'.'ntioued. 
Collisions  are  vi-ry  ran-  things  with  these  cars,  even  in  <ongested 
Irnnie,  as  they  are  started  ^ijid  stopjied  so  easily.  Our  cars  are 
geared  for  a  ma.xiinum  fi|)ccd  of  10  miles  per  hour,' which  I  consider 
:.ii(lieient  for  any  heavy  vehicle  running  through  the  city  streets. 

■■  in  purchfising  electric  ears  for  laundry  woik,  as  for"  any  s.>rvice, 
the  IoimI  must  be  considered,  and  a  vehicle  of  suitable  size  and  capa- 
city nhould  be  chosen.  Th<!  bodies  of  the  delivery  (^ars  which  the 
JJruniwi<l<  Laundry  use  an-  4J     5     7  feet  behind  the  driver's  seat. 

■■  Sluei-  we  have  be<-n  opi-rating  the  ele(-lri(-  delivery  cars  oin-  busi- 
iie  ,  has  more  than  doub|(-d  itself,  and  whili-  I  do  not  cre<lit  this  en- 
tire growth  to  the  'electric'  I  believe  the  improved  service  made 
IMM.jble  by  th(-  '  eleelrie,'  the  attractively  painted,  silent,  clean  car 
mid  the  neat  ap|H-aranee  of  our  drivers  have  all  i>layed  largi-  [mrts  in 
HA'ning  new  eunloiiir<rH. 

"  As  in  inoHl  large  lauii.lries  where  everything  is  run  by  eleetricit  v. 
we  Keiierale  our  own  powi-r  and  (-liarge  our  ele<trie  vehicles  at  nighl. 
Ihni  Willi  the  c-x)iauMt  Hteam  wi-  heat  a  siiffleient  volume  of  water  !<) 
Ix-  used  the  rie.xt  day  thus  eliminating  the  neccHsily  of  the  use  of 
live  iilenni  in  the  water  lieati-rs  during  the  dav.  ThediHtille.l  water 
"''"''"■"■'••"•""■"'•■■'- -H.-ri.-.  i..  .,;.,i|:,l,|,.  i„:,„vl.nnd,v 


— the  condensed  steam  from  the  ironing  machines — and  is,  therefore, 
a  by-product  as  well  as  the  current  used  in  charging  the  batteries.'  ^ 
"  The  Brunswick  Laundry  has  collected,  washed,  ironed  and  de- 
livered an  output  of  bundle  work  amounting  to  £6,000  at  an  expense 
as  follows  : — 

Coal £110     0     0 

Petrol  and  uiKfour  petrol  cars)  22     0     0 

Electric  bill  (power)  5  10     6 

Electric  bill  (linht)      4     2     0 

Gas 12    0    0 

Total    £153  12     6 

"  If  you  will  compare  this  bill  Willi  I  hi-  iiKuithly  feed  bill  for  the 
horses,  £221,  you  will  find  an  interr:,t  lu,'  iiKiportion. 
U*  "The  item  of  £.5.  10s.  6d.  for  eleitii(.ity  u  ed  for  po^ver  represents 
the  amount  allowed  monthly  for  breakdown  service.  The  Public 
Service  Electric  Company  furnishes  this  current,  and  it  is  as  im- 
portant to  the  laundry  as  insurance,  as  it  makes  it  possible  to  meet 
any  emergency  and  is  regularly  made  use  of  on  Saturday  afternoons 
in  the  rujh  hours  of  finishmg  the  week's  work.  The  garage  of  the 
Brunswick  Laimdry  is  50  x  140  feet,  and  this  is  now  behig  duplicated, 
which  will  provide  space  for  about  45  electric  vehicles. 

"  Our  lamidry  now  operates  only  machines  which  are  motor  driven 
directly,  80  h.p.  bemg  employed,  which  is  a  savmg  of  33^  per  cent, 
over  the  old  method  of  employing  steam  belt  transmission.  A 
further  saving  of  about  £24  per  month  has  been  made  by  substitutnig 
electricity  for  ironing.  Thus  every  possible  use  of  electricity  is  em- 
ployed, not  only  in  the  interior  operations  of  the  laundry,  but  in  the 
collection  and  delivery  service."  That  the  satisfactory  performance 
of  tlie  ejci-tric  commerciil  vehicle  in  lauiidrv'service  is  being  appreci- 
ateil  is  attested  by  the  fact  that  in  the  last  few  years  a  number  of 
laundry  concerns  have  installed  the  nucleus  of  what  will  ))robably 
prove  to  be  large  and  exclusive  electric  vehicle'fleets. 

The  Keystone  Laundry  Company,  one  of  the  largest  and  most 
progressive  in  I'ittsburg,  after  a  tlioi'ough  investigation  of  its  col- 
lection and  delivery  costs,  recently  decidc-d  that  the  electric  truck' 
was  the  most  economical  means  of  transjiortation,  and  as  a  residt 
ordered  live  electricr  commercial  vehicles.  Oiu^  of  I lieso'' electrics  " 
on  a  test  run  over  the  hills  of  Pittsburg  showed  63  miles  on  a  smgle 
charge  of  th<^  battery.  At  all  times  during  the  run  the  car  carried  a 
load  of  642  lb.  in  addition  to  the  driver  and  an  official  ohserver.  '  The 
cost  of  the  electric 'current  for  this  mileage  wasHmt  2s.,  or  jd.  per 
mile.  The  Keystone  Laundry's  e.\|)eriinenl  illustrates  the  fallacy 
that  electric  veliii-les  do  not  satisf-u-lorily 'perfoim  in  hilly  terri- 
tories. 

;  ^It  should  also  bciiiirur  in  mind  Ihal  I  lie  ■■  dcrlric  ''  is  ,iu  iiuiisually 
frei!  and  easy  coaster,  and  that  while  pro  perl  ionally  more  i-iu'rent  is 
utilised  in  climbing  hills,  on  the  down  grades,  even  of  slight  pitch, 
the  electric  speedily  nwves  without 'the'assistance  of  current,  which 
materially  compensates  for  the  current 'used  in  climbing.  When  the 
electric  comes  to  a  stop  for  collection'or  dciivci-y  the  current  is  en- 
tirely shut  off,  and  the  waste  en<'rgy  experienced  iu  the  ordinary 
o|)eration~of  gas  cars'is'elimiiuitcd, 

.\  further  example  of  the  progress  of  I  be  rlc-rliic  dciiM-iy  csr  in 
laundry  iiervice  is  that  of  the  Sanitary  Laundry,  of  llartfortl.Con- 
iieiticut.  (hi  Sept.  6,  1913,  this  laundry  installed  one  electric 
x<-liicle,  and  between  this  dat(^  and  Oct.  23  of  the  same  year  the  car 
lia.j    .•,,\,in|     l,.")l."i  mill;..      Before  purchasing  this    "  electric  "    the 


"CONSULT    KEMP    re   ELECTRICS." 

ROAD    VEHICLES,      AUTOMATIC    TRUCKS,      MINERS'    LAMPS. 

ALL      WITH      EDISON      ACCUMULATOKS 
Thr   Si.Tiplr.l    nrul    MonI    f..  .,n,„i,,.  „!    I„,m„    ,,|    l,„|,,.liial     lians (an    be    <lriven    by 

UNSKILLED  M.,,  „„d  W c„  ..,  I.,.,  ,1 ONl-.-THIRD  il.VI.'i  „l  I  ■,.„„!. 

'  "''    *""■■"  T""!"  "•"•    I'"    lh«n   6..    p-r    W..C.1.    I„r    l,|rr|,|r    l'„„„,  nnd  love,  the  Ubour  ol  over  7  m«n. 

J.      P.      KEMR.      Grand 


Hotel,      BIRMINGHAM. 


CENTRAL  7301. 
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EDISON 


m  ■ 


EDISON  ACCUMULATORS,  Ltd., 


ACCUMULATOR 

ELECTRICS 
LEADING!! 

Some  of  the  Reasons: 

Because  they  are  equipped  exclusively  with  the  Edison 
Accumulator,  which,  now  in  its  eighth  year  of  service,  is 
proving  more  durable,  more  reliable  and  simpler  to  operate 
than  any  other  type  of  storage  cell. 

Because  the  Edison  Accumulator  is  made  of  Steel 
throughout,  including  the  container;  uses  a  steel  pre- 
serving electrolyte;  and  cannot  buckle  its  plates, 
sulphate,  corrode,  lose  its  charge,  nor  suffer  from  the 
effects  of  overcharging,  high  rate  boosting  nor  being 
discharged  to  zero  when  necessary. 

Because  the  Edison  Four- Year  Guarantee  is 

unique  and  warrants  the  user  that  his  accumulator  shall  give 
full  rated  capacity  at  the  end  of  this  time. 
Because  the  Edison   Accumulator   is  the  lightest   and 
strongest  storage  cell  and  may  be  charged  in  less 

time  than  any  other  type. 

2  &  3,   DUKE   STREET,   ST.  JAMES, 
I.ONDON.  S.Wf.        


AGENTS:-       ^i, 


mingham:- 

J.  P.   KEMP. 
>nd   Hotel,    Birmingha 


ncashire    and   Cheshire:  — 
DRAKE   &  GORHAM.   Ltd. 
.    Spring    Gardens,    Manches 


J.    HALLY    CRAIG, 
45,   Hope   Street,    Glassovi 
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(Registered) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 


The  number  of  repeat  orders  received  is 
the  best  testimony  of  the  results  obtained. 
Continuous  hard  work  with  a  minimum 
of  attention  day  in  and  day  out  aggregating 
10,000  miles  per  annum  is  the  record  of 
many  sets  over  the  past  two  years.  Some 
of  them  have  completed 


25,000  MILES 

on  the  road  without  a  single  cell  having 
to  be  removed  from  the  vehicles  for 
any   electrical     defects     whatever. 


ELECTRICAL  CUFTON  JUNCTION 

STORAGE  CO.        m^^^chester 

vr  «  V*»«  .^v—  .  LONDON  OFFICE  : 

39,  VICTORIA  STREET. 


LIMITED^ 
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SIEMENS  BROTHERS  &  CO..  ltd. 

WOOLWICH. 


Telegrams : 
■  Siemens  Woolwich. 


ESTABLISHED        1858. 


OVER  4,000  EMPLOYEES. 


Telephone : 
City  6400  (7  lines). 


CABLES    &   WIRES, 
MOTOR-CAR    LEADS 

(Weatherproof,  Strong,  Flexible  and  Durable), 

BATTERIES 

&c.,  &c. 


Sanitary  Laundry  waj  opc-ratiug  4  hori^e-drawn  wagons  and  covered 
400  mileo  per  week,  or  100  njjieis  for  each  wagon  per  week.  Two 
team-s  were  disposed  of  when  the' "  electricG  "  went  into  service,  and 
the  two  remaining  horses  at  that  tiine  were  cover.'ng  70  mile;  per 
week  instead  of  100  miles  wliich  they  formerly  covered,  the  differ- 
ence representing  additional  work  satisfactorily  discharged  by  the 
electric  vehicles.  This  economic  and  efficient  service  of  the  "elec- 
tric "  has  been  maintained. 

The  Charity  Organisation  Society  of  Xew  York  City  reports  that 
the  three  electric  vehicles  in  the  service  of  its  laundry  have  reduced 
their  cost  of  delivery  at  least  20  per  cent.,  and  the  general  result;-. 
are  much  better. 

Probably  the  most  conclusive  evidence  of  the  "electrics'"  ability 
to  make  good  is  indicated  by  the  orders  for  additional  electric  vehicles 
which  have  been  placed  by  laundries  after  they  have  had  an  oppor- 
tunity to  experiment  with  one  or  more  "electrics."  As  an  illutitra- 
tion  the  Salem  Laundry,  of  Salem,  Massachusetts,  in  December. 
1915,  installed  one  electric  delivery  car.     This  proved  to  be  so  en- 


best  means  of  distribution  lidin  the  wholesale  warehouse  to  tl..' 
various  retailers. 

One  dairy  in  particular  i.s  that  distinguished  Vy  the  bright  splash 
of  blue  that  enlivens  the  more  or  less  prosaic  "  produce  "  street  on 
the  we.st  side  of  Harlem,  known  in  the  directory  as  12th  Avenue.  Here 
the  Blue  Valley  Butter  Co.  of  Chicago,  Xew  York  and  elsewhere 
maintains  its  metropolitan  distribution  centre,  and  from  this  point 
20  electric  vehicles,  1-ton  trucks  of  the  Walker  make,  start  on  their 
tours  of  the  city,  each  carrying  its  supply  of  the  well-known  blue  and 
gold  packages  of  Blue  Valley  butter. 

One  of  the  problems  and  the  most  difficult  in  the  way  of  hauling 
that  the  Blue  Valley  Butter  Co.  faced  was  the  number  of  short  hauls, 
or,  to  state  it  more  clearly,  the  number  of  stops  to  be  made  by  their 
vehicles  during  a  day's  deliveries.  It  was  estimated  that  trucks 
carrying  butter  to  various  retailers  made  anj'where  from  50  to  ]  10 
.stops  during  a  day.  In  reality  this  meant  110  short  trips  from  one 
establishment  to  another,  and  it  was  a  problem  to^find  a  delivery 
svstem  that  would  meet  the  situation. 


U  'llic    .li   J.,      .      .     ■       '     .     .    ,  I       ,       I,       ||„.    .■l.rlMr    in     r.Miisli    iiiiiniri|,;il  scr\i.r  li;is  hiviiciHM,!    I  lie  Ir.H  III .  -   nl    llir    |.:i-l    y.ir.      The 

illubtrutioiin  iire  l^piuiil  .,1  vlie  exleiiL  to  which  a  single  luudern  electric  road-watering  vehicle  will  economically  rcjjlacc  a  number  of 
horxf-druwn  carts.  Jilackpool  has  been  the  vetnie  of  this  remarkable  change,  and  the  Corjjoration  of  that  progressive  watering  place 
Minnot  now  H|icuk  too  highly  of  its  "  (i  V  "  electric  water  wagon.     Its  experience  has  cotmterparts  in  all  jjarts  of  the  country. 


tirely  luttiMfiictory  that  within  »ix  months  an  order  was  placed  for 
nix  more  curs  of  the  name  typi".  Another  example  of  a  rcjK'at  order 
iu  tliiH  iiwe  in  four  months  afd-r  the  first  installation,  is  that  of  the 
■I.  Arthur  .\iiiIer.soii  Launilry  of  St.  Louis.  In  .\pril  of  this  year 
the  lintt  car  wan  put  in  iimc,  and  in  August  four  uldilional  cars  were 
ill  Mcrvice.  Uolh  the  I'ilgriin  and  Crystal  laundries  of  Brooklyn  arc 
o|(criitiiig  tlire4!  eleetrii!  vchicleH,  repeat  orders  having  been  given 
for  two  earn  i-tuh,  after  the  lirdt  car  had  been  well  tested. 

With  the  ciiMiparalive  coiit  data  as  the  premise,  and  with  the 
|irn<'lii'al  <iirlorHein('nt  of  a  iiuiiibcr  of  laiuulries  HUc<'eiiHfully  using 
llie  ejeiarii-  Vehicle,  a  few  of  Hhicli  have  been  ilidi<ati'(l,  I  lie  extemlcil 
iiiie  of  the  "  electric  "  in  laundry  Borvicu  hccjuh  luiHurcd. 


BUTTER  DELIVERY  BY  ELECTRICS. 

Now  York  mct'ivcH,  nnuuin  other  ihingM,  Kd.dlMi.llllo  lb.  of  Imller 
aiintmlly.  'I'hi«  eily,  perliapi..  doi'x  not  coiiHiimi'  all  of  Ihal  greal 
"|iiftlilily,  liiil  it  insafeto  wiy  Ihal  at  leaMl  Itiree  i|iiarlerM  of  il  Mpreads 
<«illiftiii  lircfid.  Hiiller  i»  rated  aiiuing  Ihe  daily  neccMHilieM,  for  Ihe 
'ily  dernnml"  a  nTlam  niiioiinl  of  il  every  (lay.  Hill  IIiih  creamy 
yellow  prodiiel  of  the  dairiri)  in  i|iiit«  |  iiriMliab'le,  and  eonHe(|U(-iitlv 
Ihe  <.ii|i|ily  miixl  le  iiiovrd  without  lielay  mid  iliHi.ohed  of  .|iiickly. 
And  "ilirr  lliii.  mailer  of  lniiiH|  orlalioii  of  Imller  in  llie  |ioinl  of  Ihis 
"lory,  il  IN  jUHl  a,  ur||  lo  Hiale  al  Ihe  oiii.el  ihat  elelric  vehicles 
h»vi-  Ikh.ii  »|.|t.cle.l  by  N-veriil  of   New   VorliM  liiilli.r  dealeiH  iih  Ihe 


The  problem  presented  ilsclf  first  in  Chicago,  where  the  main  office 
is  located,  and  the  offici:ils  there  had,  after  careful  investigation, 
the  .satisfaction  of  linding  the  solution.  They  linally  determined  on 
a  llect  of  electric  wagons  to  do  the  work.  First  il  was  found  that  the 
electrics  could  cope  with  the  iieculiar  situation  :irisiiig  from  the  fre- 
quent stojis  incidental  to  wholesale  butter  distribution.  Then  the 
officials,  realising  that  cleanliness  must  be  considered  far  above 
everything  else  in  the  dairy  business,  decided  that  jiotrol  trucks  or 
liorKe-dr.wn  vehicles  had  no  place  in  their  delivery  .system.  Both 
were  bound  lo  produce  soiled  hands  at  least,  and  such  coiulilions  were 
Mol  to  be  (i>iiMlciianccd  among  Ihe  drivers  of  their  car.s.   >iw«  if.liKI^ 

Kvcrvlhiug  considered,  elecl lies  pivscnled  the  strongest  appeal, 
and  Ihe"  management  decided  to  adopt  Ihoiu  foitlnvilli.  The  Walker 
I  ton  truck  was  accepted  after  exhaust  iv<.  tests,  and  seviMiil  were  put 
into  S("rvice.  So  satisfactory  was  tli.ir  work  thai  tlic  euliic  Chicago 
Heel,  some  110  cars,  consists  of  this  1\  |ii-  ol  mIiIiIc, 

Soim  aftertliistlic  Hliie  Valley  IbiltcrCo.  derided  loenter  Ihe  New 
Vruk  Icrritorv,  and  llie  W<  si  Harlem  hciubjii.iiiers  was  opi  iied.  In 
view  of  the  exjicricncc  ill  Cliiivigo.  tlio  olficials  had  litllc  ditficnlly 
in  di'ciding  what  vi'hicles  were  lo  lie  sed  in  this  new  lield,  and  a  New 
^■ork  licet  (if  211  cars  e(|iiip|ieil  with  Kdi.son  A-0  liatlerics  was 
cHtabliHhcd.  This  Heel  has  cared  for  all  deliveries  in  th<' iiiclropolil.iii 
district  for  the  past  year,  giving  excellent  service.  According  to  the 
iiiaiiagOT  i"  Ibe  loeallield,  llie  electrics  are  jiroving  their  worlli  every 
day,  and  their  operation  eonstaiitly  shows  a  saving  to  Ihe  Uluc 
Valley  Dairy  Co.  of  lime,  money  and  worry.  And  the  i-.ipid  growth 
of  Ihe  biiHiness  here  is  in  a  measure  iiccoiniled  f<ir  bv  tlic  elficiciit 
delivery  svsleui.     "  -New  ^'<M■U  VaUhuu  .Munlliiy." 
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BE    UP-TO-DATE 

and  install  BUDA  Electric  Battery  Trucks  in  your  works 


TIMKEN-DAVID 

BROWN  WORM 

DRIVE. 

FULL  FLOATING 
REAR  AXLE. 

FOOL  PROOF 
CONTROL. 

ALL  PARTS 
ACCESSIBLE. 


COSTS  ABOUT 

8d.  PER  HOUR 

TO  RUN. 


WILL  SAVE  ITS 
COST  IN  A 
—3        FEW  MONTHS. 


BUDA    TYPE    A    TRUCK. 


WRITE  FOR   DETAILED   SPECIFICATION   TO 


The  ELECTROMOBILE  (Leeds),  Ltd.,  Neville  Street,  Leeds. 


Telegrams:    "  ELECTROMOB,    LEEDS. 


HAS  THE  CHEAP  ELECTRIC  ARRIVED? 


A  \hv  of  what  is  described  as  the  lightest,  lowest-priced  and 
highest  cfficicm  V  electric  vehicle  ever  built  will  be  mamifactured  by 
the  I'ey  C'oriioratioii.  Xew  York.  The  company  will  specialise  on  a 
runabout  intemled  primarily  for  utility  work,  such  as  travellers.  The 
car  is  not  a  passenger  type,  nor  yet  a  truck,  but  essentially  a  utility 
vehicle.  In  addition  to  this  runabout  a  closed  type  of  passenger 
vehicle  will  be  produced.  The  company  will  manufacture  what 
migh't  be  termed  a  utility  chassis  suitable  for  laxicab  purposes,  as 
well  as  passenger  bodies  and  light  truck  uses. 

The  price  of  the  new  lowest-priced  electric  to  be  built  by  the  Dey 
('or])ii.  has  not  been  determined,  but  it  is  understood  that  it  will  be 
under  t;200,  and  that  eventually  the  dream  of  Dr.  Steinnietz  of  a 
tlOO  vehicle  may  be  attained,  if  not  carried  further. 

At  the  sam.e  time  tJiis  announcement  conges  out  others  appear, 
cue  in  Chicago  and  one  in  New  York.  The  New  York  company  has 
been  formed  to  place  .500  electric  taxicabs  in  that  city,  while  a  similar 
one  is  projected  for  Chicago.  At  the  same  time  the  Walker  Vehicle 
Co.,  of  that  city,  have  brought  out  a  utility  chassis  on  which  a 
runabout  body  has  been  fitted  for  the  Commonwealth  Edison  Co.  for 
the  \i.se  of  its  travellers  about  town. 

In  the  first  of  these  cars  the  lines  are  very  graceful,  the  hood 
tapering  into  the  dash  in  a  pleasing  manner.  The  lines  of  the  body, 
however,  are  strongly  reminiscent  of  the  well-known  Ford  car,  while 
llic  chassis  is  of  the  same  substantial  quality  that  has  always  char- 
iirterised  the  company's  Chicago  electrics.  Pneumatic  tyres  will  be 
fitted.  The  ear  provides  a  type  far  more  suitable  for  salesmen  and 
travellers  than  the  converted  and  electrified  weak  Ford  chassis  used 
III  Xew  York  city.  The  jjresent  ear  being  a  real  electric  motor  car, 
lli.il  central  stations  should  welcome  with  open  arms. 

Whether  the  new  Walker  and  the  Dey  are  a  step  towiirds  the  tlOO 
ilcetric,  as  it  was  styled  two  years  ago  by  Charles  Steinnu'tz,  rema-'n.s 
to  be  seen.  Such  a  car  has  licen  !'.  cherished  matter  with  Dr.  Stein- 
mct/,.  It  has  been  known  tor  sever!".!  years  that  he  has  been  per- 
fecting features  of  design  which  would  make  it  possibli-  to  produce  a 
utility  eh'ctric  vi>hi<:le  at  ])racticiilly  the  siin'.e  price  as  the  cheaper 
«.isoline  machines.      Dr.  Steinmctz  stron'ily  advocated  this  type  of 


vehicle  before  the  different  electric  interests,  as  well  as  before  the 
electric  vehicle  maiiufaeturers.  It  was  generally  considered  impos- 
sible to  build  such  a  vehicle  that  would  give  the  desired  service. 
The  possibility  of  producing  such  a  vehicle  resulted  in  many  strenuous 
arguments  on  convention  Hoors,  between  central  station  concerns, 
or  companies  manufacturing  electric  current,  and  those  engaged  in 
vehicle  manufactm-e.  The  central  station  interests  were  strong 
for  such  a  vehicle,  as  it  would  natiually  be  a  great  source  of  revenue 
if  manufactured  in  large  quantities.  On  the  other  hand,  electric 
vehicle  makers  were  catering  to  public  requirements  for  larger  and 
more  luxurious  types  of  electric  vehicles. 

With  the  sphere  of  the  electric  widening,  with  electric  taxicabs  in 
four  large  American  cities,  the  cheap  electric  on  its  way,  and  the 
small  industrial  truck  and  tractor  going  strong  and  electric  trucks  it 
looks  propit'ous  for  a  rosy  future. 


THE  IMPORTANCE  OF  THE  ELECTRIC  TRACTOR 
AND  TRUCK. 

The  proji'ct  was  recently  annomieed  l]y  the  Society  of  .Vuto- 
mobile  Engineers  to  amalgjimate  the  technicians  of  the  automobile. 
the  aeroplane,  the  motor-boat  and  the  tractor  under  the  broad  title 
"  Society  of  Automotive  Engineers."  It  is  worth  noting  that  while 
the  electric  vehicle  is  tacitly  included  under  the  general  division  of 
"automobiles,""  the  electric  industrial  truck  and  tractor  has  no 
special  place  in  the  sehenu'.  The  division  labelled  "  tractors  "" 
natura'ly  relates  to  the  agricultural  variety  uiion  which  the  internal 
combustion  engineers  are  working  with  intense  a])plicatiou  ju.^^t  now. 

The  petrol  tractor  is  essentially  an  outdoor  affair,  primarily  de- 
voted to  the  improvement  of  the  soil.  The  electric  truck  or  tractor, 
on  the  contrary,  is  properly  a  deivzen  of  the  crowded  warehouse  and 
raUway  term'nal  an  expoiuMit  of  the  highest  industrial  cHiciuvy. 
They  are  alike  only  in  the  common  use  of  the  term  tr.utor  "an 
instrum  "nt  for  druwlni;."' 

The  agricultm-al  tractor,  sordidly  meeliiuiical  as  it  is,  is  lu^verthe- 
Icss  spcetaeular.  It  pleases  the  popular  faiu'y.  The  idea  of  the 
fit'iner  overcom'ng  the  resistance  of  the  stubloni  earth  by  the  aid 
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TUDOR 

ACCUMULATORS 

FOR  ELECTRIC  VEHICLES. 


AMBULANCE  WITH  TUDOR  BATTERY. 

Pert  ol  London  Authority    4  Vehicle!.     City  of  London  Cotporation— 2  Vehicle!, 

BATTERIES  FOR  COMMERCIAL  VEfflCLES, 
PLEASURE  CARS,  OMNIBUSES,  &c. 

LIGHTEST    IN     WEIGHT-HIGHEST     IN     EFFICIENCY, 

Maintenance  undertaken  at  Moderate  Mileage  Rates. 

THE  TUDOR  ACCUMULATOR  CO.,  Ltd., 

3,   CENTRAL    BUILDINGS,    WESTMINSTER,    LONDON,   S.W. 
Worki:   DUKINFIELD,   near   MANCHESTER. 


of  Hcii-nci;  givi-s  anothi-r  e.xcuse  for  that  iwlded  ri'speet  we  liiivc  Ion;; 
wJBhed  to  pay  the  tiller  of  the  soil. 

That  is  why  M)  few  people  really  appreciate  the  tremendous  iju- 
fortance  of  the  eleetric  traetor  and  industrial  trucks  and  the  vast 
Held  that  lies  before  it.  The  significance  of  its  operations,  interest- 
ing aK  it  is  to  the  efficiency  advocates,  is  concc.kd  from  the  ])uliiic 
ej'e  by  the  very  nature  of  its  employment.  Only  a  hitmlfiil  of 
obn<rrvant  men  know  that  the  electric  industrial  tractor  is  (irivini; 
along  the  edge  of  a  usefuIncHs  nearly  as  great  as  that  of  tin'  liaiiicr 
of  farm  ploughs  and  harrows. 

fn  other  automotive  fields,  the  internal  com  bust  :(m  eng'ne  is  in 
direct  and  active  competit'on  with  the  electric  motor  and  biittcry, 
with  the  advantage  now  on  one  side  and  now  on  the  other,  but  wltli 
each  n  worthy  op]  oni-nt  of  its  competitor.  But  in  the  Held  of  the 
induMtrlal  tractor  the  electric  is  supreme  and  unf|uest-one(l.  The 
fact  that  if  is  absolutely  satisfactory  in  its  work  is  sufhcient  e.\])Ii'.- 
nation  for  this  condition. 

The  industrial  truck  and  tractor  (the  adjective  "  electric'  "  can  be 
omitted,  for  the  reason  mention''d)  is  a  desirable  product  from  the 
nianufaeturerx'  staiidpo  nt.  Instead  of  bc-.'ng  sold  one  at  a  time  to 
rliflii  lilt  and  beHJIanl  buyers  thi-y  an-  rold  in  lots  of  up  to  .")<»  or  so 
to  large  eiir|.orationH,  whiih  hi'.ve  no  doubls  as  lo  what  they  want. 

The  trade  circle  nf  the  electric  vehicle  industry  in  its  ordinary 
fiinetioni  does  not  ini'lude  the  industrial  triu'tor. 

The  indiiNtrinl  IriU'k  an'l  tractor  may  In-  the  lei  si  H)K'ctacular  of 
vehieliB,  but  il  ■»  (l>Klincd  lo  iH-come  one  of  the  mr+il  intpnrtanl,  and 
eleelrieity  in  the  motivi'  power  that  will  benefit  by  its  widespread 
re<i>jpiilioii.— "  Klerlrie  \'ehicles,"  Chicago. 


THE  DEVELOPMENT  OF  THE  ELECTRIC  VEHICLE. 

.\ii  eleetromobile  has  been  defined  as  "  a  vehiele  prn|ii  jjid  liy  the 
'II-  rgy  drawn  exi  liis.vily  from  electrical  storage  batteries  on  boiird," 
ii.tme|y,  on  the  slraigbl  'all  eleelrii^"  plan.  There  have  been 
many  dinieiillii  «  i„  ibe  h.iv  of  this  parlieiihir  vehicle,  but  IheMc  have 
b<en  Ml  mii'ieRndiJiy  nveriome.  even  in  war  limi-.  that  il  is  now  ]kis- 
•dile  lo  lona.ili  r  It  ««  ,1  Vi''iiab'e  i-.iNct  in  the  bus  ness  of  disl  riliiit  ion. 
r«t  thin  »tt«l<   o(  jKrliei  Mil  American  engineers  have  been  lOiielly 


TL'spousible,  and  it  is  from  the  States  that  the  best  comparative 
statistics  are  obtainable.  Remarkable  progress  has,  however,  also- 
been  made  in  this  country.  This  was  clearly  shown  in  a  Paper  read 
l)y  Mr.  Brookman  to  the  Institution  of  Engineers  and  Shipbuilders- 
in  Scotland  in  the  Technical  College,  Glasgow.  Of  all  power  vehicles, 
yh:  Brockman  averred,  electrically-driven  vans  and  lorries  have 
proved  themselves  best  suited  in  every  respect  to  supersede  horse 
traetion  in  city  and  suburban  service,  and  for  these  fundamental 
reasons  :  The  cost  of  energy  is  low,  and  no  power  is  consumed  while 
at  rest  ;  the  speed  is  double  or  treble  that  of  horses  with  equal 
loads  ;  they  are  self -starting,  and  easily  controlled  by  cheap  labour  ; 
they  have  a  short  wheel-base,  taking  up  a  na'nimum  space  on  streets- 
and  in  garages  ;  they  have  a  reliability  equal  to  95  per  cent,  of  the 
working  hours,  due  to  simple  m.echanism,  consequently  the  upkeep 
charges  are  low  ;  they  are  clean,  sanitary,  and  free  from  tire  risks. 
Smooth  and  rapid  circulation  of  traffic  in  our  streets,  regardless  o£ 
weather  conditions  and  steep  gradients,  can,  therefore,  be  ensured 
liy  their  employ ni'nt.  Further,  the  iuelu.sive  expenses  entailed  by 
operating  within  a  ladius  of  from  8  to  10  miles  from  any  centre — or 
from  40  to  60  m  les  run  per  day — compare  most  favourably  with  all 
other  m?ans  of  animal  and  motor  traction.  In  fact,  the  more  closely 
investigation  is  made  into  every  principle  arid  detail  of  modem 
electric  vehicles  the  most  convincing  their  merits  will  become.  It  is- 
imrortant  to  notice  that  the  coefficient  of  reliability — i.e.,  the  ratia 
of  working  days  in  commiss'on  to  total  number  of  working  days 
during  any  given  period — as  already  stated,  comes  out  at  the  fine 
average  of  95  per  cent.  The  relative  values  lor  other  haulage 
systems  are  :  Petrol  lorries,  90  per  cent.  ;  steam  lorries.  85  per 
cent.  ;  and  horses,  according  to  severity  of  service,  from  65  to  85  per 
cent.  Official  statistics  prove  that  on  tramoars  500-volt  motors  have 
run  250.0(10  in.'lcs  without  repairs  other  than  renewals  of  brushes,, 
and  an  occas  onal  turning  down  of  commutator  surfaces.  On  deli- 
very vehicles  the  pressure  is  eased  down  to  either  60  or  80  volts,  and, 
by  reason  of  this  being  mainta'ned  practically  constant,  racing  by 
"sporting"  drivers  is  made  impossible.  To  this  fact,  bracketed 
with  the  effects  of  sturdy  design  and  ideal  simplicity  of  mechanism,, 
the  immunity  from  breakdown  is  largely  due.  Beyond  a  critical 
s]>ced  limit  the  repairs  bill  is  raised  as  the  square  i.f  thr  sprt-d  excess. 
Start  ng,  steering  and  stopping  could  not  cimr.  i\  ably  lie  made 
easier  for  the  driver  ;  no  clutch,  gear  changes,  igiiitioTi.  ■arburettor 
compression,  oil  pump,  and  cooing  system  to  trouble  about  ;  power 
consumption  at  every  movement  is  visibly  indicated,  providing  a 
constant  cheek  on  the  condition  of  the  vehicle,  and  enabling  the 
driver  to  stop  any  waste  of  current  which  may  be  due  to  a  dragging 
brake  of  other  external  cause.  In  short,  a  machine  as  nearly  as 
possible  automatic  over  the  <Mitire  range  of  its  operations  has  been 
evoh'ed,  which  any  average  person  can  be  trusted  to  handle  correctly 
after  a  short  course  of  instruct'on.  Consequently,  the  class  of  labour 
from  which  drivers  may  be  selected  is  large,  and  w'ages  are  reasonable. 
Current  can  be  drawn  readily  from  the  energy  stored  on  board  for 
lighting  and  inspection  purposes  during  loading  and  unloading, 
while  clectrica'ly-actuat<'d  power  appliances,  such  iis  winches,  cap- 
stans, tipi)ing  gear,  &c.,  are  served  by  a  separate  motor  supplied  from 
the  car  battery. 

Discussng  in  detail  the  question  of  speed,  Mr.  Brocknum  po'nted 
out  that  the  reasonable  speed  insisted  upon  in  commercial  electric 
vehicles  is  adversely  contrasted  som(>times  with  the  great  pace  at 
which  petrol  motors  can  be  driven  on  top  gear  by  making  use  of  the 
<'xccss  engine  power  available.  The  advantages  this  feature  gains  for 
the  latter  "■  on  the  open  road  "  is  freely  admitted  ;  it  gives  them  Hr 
field  of  uscfulni'ss  entirely  their  own.  Battery  motors,  howevei,  are 
])rincipa!ly  intended  for  service  in  town  -and  suburban  traffic,  where 
the  legal  bmit  of  12  miles  per  hour  is  rigidly  cMforced,  and  the  average 
speed  jossible  barely  e.\cceils  10  miles  ])cr  hour.  This  di.slinction 
should  be  clearly  realised  ;  petrol  and  sti'am  motors  comi)ete  in  the 
main  with  railways;  battery  n>o!ors  with  horses.  Rivalry  between 
thi'se  types  of  motors  on  short-haul  work,  while  jiossible.  is  not  an 
attractive  proposition  for  in<'clianically-proi)cllcd  machines ;  eco- 
nomics reasons  are  against  il.  High  speeds,  on  the  other  hand,  are 
expi'iis^ve  in  repairs  and  nviinti'nanc'c  costs,  and  in  shorliiiing  the 
useful  service  period  of  the  chassis.  'I'his  discovery  b;!s  led  to  the 
iutroduelion  of  seidc-d  governors  on  |)etrol  motors,  limiting  the  pace 
lo  17  miles  per  hour  with  clutch  engaged.  The  fact  that  on  an 
I  lirlric  vehicle  speed  is  not  within  the  discretion  of  the  driver  beyond 
n  MciiHible  maximum  rate  on  the  level,  suited  lo  the  carrying  capacity 
i)f  the  truck.  mccoiiuIh  hugely  for  its  long  life  and  high  coefficient  of 
dijieiidabilily.  Speed  caulion  may  have  been  carried  too  far  in 
soiiw  inslMiices.  but.  even  so.  owners  will  be  much  beller  olT  than 
when  having  to  liiiiince  the  joy  rides  of  their  drivers.  In  Iralfic.  the 
elcilrie  vphicle,  dui'  to  self-starting  and  rapid  acceleration,  "gets 
there  "  as  ((iiickly  as  the  spc'cdiesi  nui'hii>e.  while  for  work  in  billy 
iliHiriclH  it  imHScHHeH  (piite  exceptional  <|ualllies,  notably  «illi  n  loiir- 
wlu't?l  drive. — "The  Scotsman." 


Prtnttd  and  Publlahad  br  th«  ProprJatort,  "Tmi  EtKcraiciAN"  Pkihtiho  and  PuiLiiHiHa  Co.,  Ltd.,  «t  »h»  Editorial,  Prlnftne  and  Publiahing  OfflOMj 
1,  2  »nd  3,  Saliuuiiy  Couiit,  Pl««t  SmsiT,  In  the  Clly  of  LONDON,  Friday,  Dbcbmbbr  29.  1916. 
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t     The   Round  Table.     4 

I  B,   ..KVA."  I 

Event  of  the  Week. — According  to  tlie  ""  Daily  Telegraph  " 
Mr.  W.  P.  Durtnall  "'  lias  designed  for  the  trans-continental 
railway  across  tlie  waterless  parts  of  Australia  certain  kerosene 
electric  locomotives  designed  for  hauling  600  ton  trains  at 
thirty  miles  an  hour." 

I  am  asked  to  contradict  the  rumour  that  ilr.  A.  P.  Trotter 
is  ju.st  now  busy  taking  photometric  tests  of  Loudon's  street 
lighting  when  there  is  no  moon. 

*  *         *         * 

Our  old  friend  the  "  Journal  of  Gas  Lighting "'  will  in  future  be 
known  as  the  "  Gas  Journal,"  with  the  sub-titles""  Light,  Heat, 
Power,  Bye  Products." 

*  *         *         * 

"  Owing  to  the  wav  this  useful  publication  appears  later  than 
usual,  but  advantage  has  been  taken  of  the  additional  period  to 
insert  information  of  a  later  date  than  in  previous  years."  [_J 

Thus  a  ci.ntemporary  on  a  well-known  electrical  directory, 
but  is  it  meant  to  be  a  compliment  I 

Thus  Prof.  H.  E.  Armstrong,  in  ""  The  Times  "  :— 
""  If  gas  ever  rank  as  an  equal  of  the  electric  light,  let  alone  as 
its  superior,  it  will  be  when  it  is  supplied  not  only  free  from 
noxious  impurity,  but  of  constant  quality,  and  at  such  pressure 
that  it  can  be  burnt  at  constant  rate  in  standardised  fool-proof 
fittings — so  that  the  public  have  nothing  to  do  but  just  set  light 
to  it,  then  pay  for  it  and  look  plea.sant.  becau.se  they  have  no 
fault  to  find  with  it.  and  ha\  e  been  put  to  no  trouble  in  using  it." 
To  all  of  which  the  answer  remains  a  query  "  If  ? 


ELECTRO-HARMONIC  SOCIETY. 

3rd  Concert,  ISLst  Se.4son,  1916-17. 


Hollioru  KestaiU'ant  (Venetian  Chamber),  Loudon,  To-uight,  8  p.m. 


Unofficial  Programme. 


Iv  the  Chair,  "  Hello  "  W.  E.  Kingsbury. 

Trouser-eties  Chords  "  We  all  Walk  the  Wibbley 

Wobbley  Walk."  Long  d-  Pelliam 

Gl.\sgow  JIunition  Girls. 
Drawn  Wire  Glee    "  That  Broke  up  the  Party."    ...  David  d-  Lee 
DuRAM  Limited. 

Central  Valve  Solo     "  In  an  Okl-fashioned  Town."  Squire 

Mr.   ■"  XOTTINGHAM  "  TaLBOT. 

Photometer  Flicker  "'  You,  just  You  (i\Iy  Lumen)  "        Thompson 
Mb.  F.  W.  Willcox. 

"  Dry  "  Chorus  ...  '"  Drink  to  Me  only  with  thine 

Eyes."  ...  Jnns)ii 

Boys  of  the  Water  Transport. 

"  Coherent "  Patter      ""  la  Trouble  Again."  ...  Foi/ 

B.T.-H.  Co. 
Advert  Hdmoresque  "■  I  must  have  my  Little  Joke."        Phasan's 

"  C.T.S."  Brooking. 
Burn  Out  Medley    "  I'll  Sing  thee  Songs  of  A.E.G."  Chard 

Mr.  "  Shanghai  "  Aldrfdge. 

Embonpoint  Solo  (w)     ""  I  can't  do  my  Bally  Bottom 

Button  up."  Collins 

■'  Baby  "  Beevor. 

Khaki  Comb(ed)  Band     ""  Are  WE  downhearted, 

Noooooooo  ! ''  ...  Hipped 

The  Jan-One  Called  Ups. 

God  Save  the  King. 


Mr.  W.  Perren  Maycock  will,  I  am  sure,  be  distressed  to 
hear  that  switches  are  likely  soon  to  be  on  the  market  with 
knobs  which  are  luminous  in  the  dark.  The  introduction  of 
.such  devices  will  be  a  severe  blow  for  ""  switching  "  ;  the 
householder  will  doubtless  be  taught  to  fix  his  eye  on  the 
liright  spot  and  make  a  ''  bee  "  line  for  it.  When  he  can  do 
this  without  barking  his  shins  he  will,  perhaps,  be  given  a 
certificate  of  proficiency  ' 

It  is  a  long  time  now  .since  I  awarded  Mr.  H.  Talbot,  city 
electrical  engineer,  Nottingham,  a  Hot  Plate  for  maintaining 
his  electricity  supply  from  no  less  than  37  Willans  recipro- 
cating units  and  one  exhaust  turbo-unit.  Evidently  this 
award  did  not  have  a  salutary  effect,  becau.se  I  now  see  that 
Prof.  H.  E.  Armstrong,  criticising  the  plant  of  the  electricity 
department.  When  you  come  to  think  of  it,  Willans  sets  are 
a  "'  bit  old  "  for  a  city  like  N(  ttingham  ! 
»        »        *        » 

According  to  the  "  Daily  Chronicl?,"  a  youth  of  IG,  who  was 
not  .served  quickly  enough  in  a  restaurant,  ran  amok  and  pro- 
ceeded to  break  up  the  crockery  and  "other  effects.  During 
examination  at  tlie  police  station  he  described  himself  as  a 
■■gas-fitter."  Now,  if  gas  induces  such  methods  of  fright- 
fulness  in  (/ne  of  sucli  tender  years,  what  will  be  its  effects  when 
this  youth  readies  man's  estate  '.  We  like  to  see  gas  encour- 
aged for  T.N.T.  anil  other' patriotic  vensoiis,  but  siuvly  not  t  > 
this  extent ! 


OUR  HOT  PLATES. 
No.  224  to— 

Electromotors  Ltd..  for  their  new  "'  Lo-Tlierm  >  "  motor. 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  Jan.  3, 1880.] 
The  Electric  Light  at  Sea. — The  passengers  by  the  Inman 
steamer  "  City  of  Berlin,"  during  her  recent  trip  to  New  York,  with 
the  electric  light  on  board,  have  addressed  a  note  of  congratulation 
to  the  company.  The  experiment  of  lighting  the  vessel  by  elec- 
tricity has  proved  highly  satisfactory.  Not  only  was  the  saloon 
brilliantly  illuminated,  but  the  steer .ige,  usually  the  gloomiest  part  of 
the  shij),  was  lighted  up  in  all  parts. 

Stored  Light. — The  luminous  paint  of  JI.  Ba'ma'n  has  bcm 
brought  recently  into  prominence  by  Messrs.  lh!oe  &  Home,  of  '.U. 
Aldermanbury.  The  paint  is  rendered  self-luminous  by  mixing  with 
it  a  sulphide  of  lime  or  other  ■"  phosphorescei  t  "  material,  and  on 
exposing  the  painted  surface  to  daylight,  the  light  of  burning  mag- 
nesium, or  of  an  electric  arc,  the  light  waves  seem  to  set  the  molecules 
of  the  salt  into  a  vibration  which  lasts  for  several  hours.  The  result 
is  that  on  taking  the  painted  surface  into  a  dark  place  a  pale  vio'e' 
light  is  emitted  from  it.  The  projected  ap])lications  of  the  paint  are 
for  buoys  at  sea,  lamps  for  powder  magazines,  wine  cellars.  coiii])ar(- 
mciits  of  ironclads,  and  advertising  purposes,  but  tl  o  uses  to  wliieh  it 
may  be  put  are  almost  infinite. 


IGRAfilC 


No.  38.- Combined  Slnrlcr  ond  Interlocked 
ShuDi  Field  Refulator  to  increase  motor 
speed  from  normal.  Protective  feature! 
prevent  incorrect  operation. 

iGKAnicatcTRicei^.^ 


SPEED    REGULATORS 

and  Motor  Starters  operated  by  one  handle. 


No,  44. 

Combined  Star 

er  V 

ond  Ser 

ies    Retulation. 

Pe 

speed   r 

anse   above  and 

bel 

motor  speed. 

147,    Queen  Victoria    Street,  London. 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Head  OrrlCBl  CAXTON  HOUSE,  WESTMINSTER,  S.W. 
Telephone:  Cerrard  860.         Telegrams:  "  Siembralos,  Vic.  London. 
Soppliee  Dept.:    38  &  39.  UPPER  THAMES  STREET.  E.C. 
Telephone  I  City  5350.  Telegrams;  '  Siehotor.  Cent.,  London. 

HOME  BRANCH  ADDRESSES i 
BiRMiNOHAW— Central  Ho..  New  St.  I  Manchester— 195.  Deansgate. 
Bristol— 30.  Bridge  Street.  Newcastle — 64-68,  Colllngwood 

Cardirr— 89,  St.  Mary  Street.  Sheffield— 22,  High  St,        [Bldgi 

Glasgow— 66,  Waterloo  Street.  |  Southampton- 46,  High  Street 

Branches  In   Principal  Towns  Abroad. 


THE    "KINGSWAY"  SIGNALLING  SYSTEM  FOR  MINES. 


Th<-  .-itttjition  of  electrical  manufacturcr.s  and  coniciy  engineers 
ha.nfor  a  eousidei'abie  period  been  concentrated  ujiou  tlie  ijiodiietioii 
of  electric  apparatun  capable  of  controlling  satisfactorily  tlie  power 
plant  in  eolliericH.  The  endeavours  that  have  been  made  to  secure 
the  widcHpread  introduction  of  electricity  as  a  signalling  agent  liav(s 
however,  been  (juite  inconsiderable  in  comparison.  That  electricity 
Hhould  be  extensively  employed  for  fiignalling  was  inevitable,  and 
it*  inherent  advantages  have  been  clearly  recognised  and  turned  to 
good  purpose. 

It  has  almost  enlirely  displaced  meeh.Miical  signalling  on  hauljv^c 
wayw,  whilst  a  telephone  installation  in  a  pit  is  ol'  <'v<n  more  utility 
than  Ibe  ordinary  commercial  tHephone,  for  not  only  does  it  faclli- 
lal<-  Work  in  the  c'olliery,  but  there  are  many  in»t  mces  well-known 
lo  the  ciilliery  nigini'cr  when  the  telephoni'  has  rendered  invaluable 
wrviee  from  other  than  commercial  points  of  view. 

In  gi-ncml  there  are  three  ohiHwa  of  eommunii'ation  in  <(ilUery 
wo.-k  : — 

I     >ii/niilllng  along  main  and  branch  haulage  roiuls  lo  llii'  drlviii'; 

l.l.ml. 
-    >  wi'illing  between  oncetters,  pit  bank  and  engine  room. 
;t.  (i'-neral  telephonic  eon  munleatfon  aboul  pit. 
The  exIt'HKive  application  of  elect rieity  for  the  purpose,'  of  sig- 
iiulbivg  luiM  demonHt rated  that   much  of  tin-  earlii'r   plant  already 
inHlallerl  wrtM  not  Huit;ib|i-  for  ilH  work  in  every  cnurngency  likely 
lo  atiiie  in  a  I'ollicry.     Some  of  the  Hignalb'ng  plant  has  in  eimse- 
i)Uni<e  of  IhiM  Iwen  ri-jeeled,  whilst  some  has  been  replaced  by  belter 
lUKlnllnt-oiis,  und  in  other  eases  it  has  tallen  into  (lisiiMe.      It  is  an 
unforlunnli'  fact   that   opinion  in  regard   to  the  utility  of  eleelrie 
|Niwer  in  mines  is  unfavourably  biasMil  by  the  prevailing  lendeney 
lo  iiwiils'  lo  its  iiw  acoidi-nlH  emiHed  by  lire,  even  where  tlu're  is  no 
I  ri.i.l  lliat  I  he  eleelrie  ein  nils  ari'  lo  blame.      In  I  he  ease  of  eleilrieal 
1/1.  lU.iig  in  mil.eH,  however,  Ibis  letideney  has  had  Ibe  good  elfecl 
1.1  .  iii..,iig  greater  nlleulion  In  bi-  paid  lo  the  improvi'mertl  of  elee 
irieal  np|Hknituii  in  ''ojlierieH  willi  a  view  lo  obviat'ny  llii*  posHibility 
ol  explnnionii  nriH  ng  from  th"-  uw  ol  I'leetrii'ity. 

1  '■'    'lid  fomiM  of  sigtinllilig  were  capable  ol  produ<''iig  n  spark 
'iy  strong  l«  uuim-  an  explos'oii  of  gas,  and  mi  e'eetrieal 


signalling  w;>s  U;'d  under  a  charge  wliich  it  must  be  made  impossible 
to  bring  in  the  future.  .     ;  •    '*  ■  .i        U         I 

Applying  themselves  to  a  solution  of  the  problems  involved  in 
supplying  suitable  electrical  signalling  plant,  the  General  Electric 
Co.,  Ltd..  have  iirclinnl  and  are  manufacturing  a  number  of  new 
form.s  of  sign,  'liiii,  l'.  :ir.  They  inform  us  that  they  are  now  in  a 
position  to  olln  .1  rnii.|.lrtr  sigiiall'ng  phtnt  which,  while  realis'n^  to 


^*^ 


Intkrioi;  \"ifw  of  the  D.\viES.R.\iLrso  Relay. 


the  full  the  advantages  of  electrical  over  other  forms  of  signalling, 
provides  such  safeguards  that  no  danger  is  to  be  apprehended  ;  thi.s 
IS  eontirmed  by  exhau.stive  proving  in  the  gas  testing  stations.  At 
the  same  time  the  apparatus  is  so  constructed  that  it  fully  complies 
with  the  requiii  nvaits  oi  colliery  work  :ind  witJi  the  Home  Office 
regulations. 

la.  The  oldjforin  of  signalling  involved  in  signalling  along  nuiin  and 
l.ranrh  liaulage  roads  to  the  driving  plant  comprised  a  p;iir  of  wires 


exlendlnu'  pcrli:i|.s  ihe  whi.lr  1  oulh  i.l'  the  lo.nl  .iml  iormaig  pari  ,u 
an  electrical  circuit,  inelndinu  b.il  I.T.rs  :m,\  a  bell.  While  this 
system  h-fl  sonu-  room  for  in\)iroMnirnl  from  the  point  of  view  ol' 
(•"leclricaJ  maintenauee,  il  was  in  Ibe  ni.iin  satisfactory  considered 
from  lis  perr.irmauec  as  a  signalling  sysleni.  IJut  Ihi'  danger  of  this 
SNslem  was  iKi'  fad  thai  the  spark  forming  belween  I  hi'  wires  at  the 
inomeni  of  bre.tklug  cmilaci  was  iiflen  sullicii'nl  to  ignite  gas.     Konu' 


Fekranti  Ltd 

HOLlINWOOD,   Lancashire. 

SWITCHGEAR.   TRANSFORMERS.  METERS, 
ELECTRIC    HEATING    &    COOKING  APPARATUS. 
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FOR 

STREET    LIGHTING 


POPE 

elasta 

Strong,  Brilliant,  Economical 

Send   for    Bo:,klel    No.    8. 
POPE'S   ELECTRIC   LAMP   CO.,  Ltd, 

Also  Makers  of  Radiator  &  Resistance  Lamps 
HYTHE  ROAD.  W'LLKSDEN.  LONDON.  N.W. 


BELLING 

&   CO. 

We  can  quote  you  for  and  are  regularly  supplying  :— 

Electric  Heaters  for  SheU  Dryinir  Ovens. 

Gas  and  Fire-proof  Heaters  for  Loadint;  Koomf . 

Immersion  Heaters  for  Wax  Meltinsr. 

Air  Warmers  for  Fabric  Dryinsr  Rooms. 

Low  Temperature  Radiators  for  Work  Rooms. 

Electric  Fires  (Radiant  type)  for  Offices,  Sec. 

Electrically-heated   Water  Tanks  to  deal    with  any  quantities. 

Thermostatically  controlled  apparatus  to  keep  either  water  or 

air  at  any  desired  temperature. 
Electric  Toasters,  Water  Boilers  and  Grillers  for  Mess  Rooms. 

We  have  had  large  experience  in  adapting  electricity  to 
many  novel  manufacturing  processes,  and  are  prepared  to 
submit  quotations  and  drawings  to  meet  any  given  conditions. 

BELLING  &  CO.,  Electric  Heatinc  Sneclalists.  Derbr  Road.  EDMONTON.  LONDON.  N. 


E.  SHOWELL  &  SONS,  Ltd.. 

STIRCHLEY,    BIRIMINGHAM. 

Drawn  Shell  Work 

IN  BRASS,  COPPER,  and 
STEEL. 

Any  size 
up  to  8"  diam.  X  4"  deep. 


Sol^  Agent  for  the  BkcUical  Trade:— 

LIONEL  ROBINSON,  London.' w?5 

Tklephone:  Holborn  6323. 


Extensive  type 
Reflector 


Intensive  type 
Reflector 


60  watt    M.F.  Li 


SIMPLE 

SCIENTIFIC 

INDUSTRIAL 

LIGHTING 

REFLECTORS 


il/orkmo  P/an& 


Feet      1 


Bare       Lamhs 


PseT  I 


Simplex  Conduits  ltd., 

Garrison    Lane,   Birmingham. 


LONDON  - 
,1  131  17.  CSarins   Crol 

■  Rd.. 

MANCHESTER- 
IS,  Corporation  Street. 

GLASGOW 

-2i.  Waterloo  Sirtel. 

BRISTOL- 

1  1 .  Denmark  Street. 

NEWCASTLE- 
61.65,  Hiib  Bridie. 

LEEDS  - 

e.  While  Hone  Street. 
LIVERPOOL- 

96.  WhilochapeL 
SWANSEA- 

14.    Ht-alhfiald    Suecl. 
CARDIFF  - 

■I.  Wcaleale  StraaL 
ABERDEEN  - 

l.Crimon  Place. 
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REGULATING 
RESISTANCES 


ISENTHAL 
&  CO. 

(Department  41 

Denzil  Works, 
Willesden,  London,  N.W. 

CoDtraclors  to  the  Admiralty,  War  Office. 

India  Office.   Colonial  Office.  Postmaster 

Ceneral,  &c. 

LIST  ON 
REQUEST. 


NATURE  says: 

"  The  list  is  one  of  the 
most    complete   we    hace 


device  wa«  nfcdcd  whereby  tlii.s  tlauger  could  bo  overcome,  and 
various  schemes  hiive  beca  suggested,  but  we  gather  tliat  no  satis- 
factory solution  hud  been  reached  until  some  time  ago  The  General 
Electric  Company  introduced  the  Davics-Railing  patent  signalling 
I)y8t«m.  In  one-  colliery  alone  there  are  40  miles  of  signallingWith 
thi»  HyMt<  m,  a  valuable  testimony  to  its  efTiciniey.  ft  n    i,-  i 

To  give  a  satisfactory  ring,  a  current  must  be  em|>loyed  whieli  will 
inevitably  give  a  spark  at  the  moment  the  contact  in  the  bell  circuit 
is  broken.  In  the  Davies-Railing  system,  instead  of  permitting  this 
ii;iark  to  occur  at  (he  signalling  point,  a  relay  circuit  is  introduced 
and  the  b<-ll  circuit  made  and  broken  inside  an  explosion-proof  box  ; 
thin  bell  circuit  being  ])Urely  local  and  distinct  from  the  signalling 
lincH.  Tho  actual  op<'ration  of  the  bell  is  effected  through  the  relay 
which  is  HO  delicately  jjoised  that  it  requires  merely  a  telephonic 
cuireiit  to  uetuatt!  it.  1'his  current  is  derived  from  a  three- volt 
balli-ry.  The  inductive  rise,  though  of  nigligibic  extent,  is  damped 
by  u  M|x<cial  puti-nt  shielding  winding  round  the  ri'lay  coils.  'J'he 
ciirnulative  effect  of  the  precautions  taken  is  that  thens  is  no  spark 
whaUrver  at  the  contact  of  the  wires  and  all  possibilities  of  danger 
»n>  removed. 

The  a<:tual  contact  of  the  f>ell  circuit  is  madi-  by  the  relay,  whidi 
'■'o«-ii  circuit  in  a  mercury  cup.  The  whole  mi'chan'sm  is  contained 
in  an  ex ploNJon- proof  box,  comprising  thi'  usual  east-iron  tnclosiuc 
provided  with  wide  machined  joints  between  the  l)ox  anil  cover. 
•No  ehnnK'i  in  the  old  luelhod  I'f  signalling  is  involvi'd,  except  the 
in'M-rlion  of  Ihc  re|,iy  at  a  iKiinI  near  Ihi-  bell.  ICxIiaustivo  tests 
have,  we  uadersland,  bi«-ii  taken  in  "  "colliery  gas. testing  station 
which  ha  VI-  Hhown  I  hit  not  only  is  no  visible  spark  produced  at  the 
|:oiil  »(  contact  belwecM  the  Hignallinu  wires,  and  that  (he  jiiost 
exploitive  mxtiin-  of  vn'  "(innot  Ik-  iyiiited.  bill  that  the  explosion 


One,  Two  &  Three  Phase 
MOTORS. 

LANCiIM)N-l)AVII>J    MOFOIt    CO. 

Il«(9    Offlc.i     III.     CANNON     STRRRT.     LONDON,     ».0. 
Work»i    nmrmnar    Rotd,    ■.•wlaham.    London,   S.R. 


THE  ESSEX  Accumulator  and  Dry  Battery. 

HAND   LAMPS,    INSPECTION   SETS,   TORCHES, 
POCKET      LAMPS,      ACCUMULATORS,       ETC. 

List    on    Application. 

THE  ESSEX  ACCUMULATOR  CO., 

497.    GROVE   GREEN    ROAD.    LEYTONSTONE.    LONDON.    N.E. 

Telegrams:  "  Essaccula  London." "Pnone:  Wanstead  749. 


proof  box  which  enclo-se-i  the  relay  thoroughly  accomplishes  its  pur- 
pose. 

There  is  no  limit  to  the  length  of  the  signalling  wires.  In  the 
installations  laid  down  at  present  two  miles  is  the  maximum  hauling 
distance,  and  the  signallihg  covers  the  same  length.  Were  the  roads 
longer  the  system  could  be  lengthened.  There  is  a  noticeable  re- 
duction in  the  cost  o£  battery  upkeep  which  is  effected  through  the 
reduction  from  the  usual  high  voltage  to  the  three  volts  recjuired  by 
the  relay. 

1^  The  apparatus  is  of  the  simplest  possible  description.  It  requires 
no  special  maintenance  andjinvolves^no  special  wiring.  Suitable 
glands  are  provided  on'the  box  for  leading  in'arnioured  or  any  other 
form  of  cable  w'hich'it  is  desired  ,to_cmploy. 

Mechanical  signalling' for  shaftTwork  is  at  the  best  a  ciunbersome 
method,  and  colliery  engineers  have  loiig^lieen  enquiring  after  an 
f'lectrieal  system  capable  of  replacing  it.  For  some  time  now  the 
■' K'ngsway  "  shaft  s:gnall:ng  system  las  been  'u'i'.i'Ird   'n'f"'oulh 


(i.K.r.J^.M 


\\"a'cs  collieries,  and^we  are^in'oimed'the'exi  ericnce['gained|has_con- 
iirmed  the  anticipations  of  its  success.  In  essential  features  of  opera- 
Con  the  indicator  is  s'milar  to  the  iivch;in-cal  system,  so  that  its 
installation  involves  no  change  in  the  sj.'n''i!l  iig  mclhod.  one  merely 
gives  till-  oi>erator  a  button  to  push,  insti  ;id  of  ,i  handle  or  wire  to  pull. 

The  "  Kingsway  "  signaling  system  (omprises  merely  indicators 
"or  eng-nc  room,  a  bell  for  the  banksnian.  another  bell  is  required  for 
the  onsefter,  together  with  the  necessary  |)U.shes  for  the  operator, 
batteries  and  wires.  Two  indicators  are  recomlU'  ndcil  for  the  eng  ne 
room,  these  be'ng  of  the  audible  and  visible  type.  .\ii  ord'nary 
lU'n'iig  liell  is  lidcd  il  the  pit  b.uik  and  also  two  ni  ii  iig  tappers  to 
be  used  by  Ihi-  lianksm.in.  one  for  s  gni'l'ng  (o  the  ons.lter  and  the 
other  to  the  i-n'i'.nr  room.  The  onsctler  is  provided  with  a  llamc 
proof  mii'iig  bell  and  a  tajiper.  I?y  depressing  the  lap]irr  llic  on- 
Hclter  Kigna's  to  the  banksman  I'.ud  eng'ne  room  simulliiiiMiusIx ,  as 
r«'i|irred  by  the  rcgul/itions. 

Two  sni'dl  wires  only  down  the  shaft  are  necess.ny  for  Ihc  elcc- 
Irica'  loriiMTl'uris   beUvccii   the   liip  and    bottom  of  III'-   pit.      If   re 


"THOR"  High  Grade  Specialities 

CA.SING    «nd    CAPPING        CABLE   CONNECTORS 
CONDUIT  COIMMUTATOR    COMPOUND 

CABLES  WATERTIGHT   FITTINGS 

AND   ALL   ELECTRICAL   ACCESSORIES. 

WRITE  FOR  rRICTS   ,1   l>l:.r0UNTS. 

HASLAM  &  STRETTON.  Ltd.,^„'irrn:rd;;.S1,1PTOL* 


Ill 


SUPPLEMENT  to  "  The  Electrician,"  January  5,  1917.    (xxiii.) 


THE 


MOTOR 

Fatciif.v  Applied  for. 

A  practical  totally 
enclosed  motor 
which  can  be  run 
at  high  speeds  and 
which  is  moderate 
in    size     and    price. 


It  is  no  longer  necessary  to  employ  makeshifts 
such  as  pipe  ventilated  motors,  and  it  comes  as 
a  boon  to  Engineers  in  Ammunition  Factories, 
Chemical  Works,  Collieries,  Foundries,  Flour 
Mills,  Bleach  Works,  Steel  Works,  Wood-work- 
ing, Breweries,  for  Outdoor  Use,  in  fact  anywhere 
where  it  is  necessary  for  motors  to  be  placed 
in  an  explosive,  dust-laden,  or  wet  atmosphere. 


'Magnet."  Manchester 
"OrdersXannon.  London 


Openshaw  • 

London  49  Queen  Victoria  St  E.C 
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D.  &  S. 

"HANDLE" FUSES. 

50  amps,  and  upwards.   600  volts. 


Asbestos  sheathed  fuse 
wire.  Substantial  porcelain 
carrier,  effectually  shield- 
ing hand  from  "live"  metal. 

THE   IDEAL    FUSE    FOR 
POWER  CIRCUITS. 


DORMAN 
& 

SMITH  Ltd., 

Ordsal  Electrical  Works. 


SALFORD, 
*"    .MANCHESTER. 


quiri-d,  till-  oiiSfttiT  laii  signal  mechanically  by  lUfaus  of  the  usual 
pull  ropo.  which  is  fastened  to  a  pull  contact  at  the  top  of  the  shaft, 
m^ki^g  the  necessary  electrical  contact  for  operating  the  banksman's 
boll  and  the  indicator  in  the  engine  room.  A  modification  of  the 
system  is  possible  for  m'nes  having  more  tY:\n  one  level  by  m^ans 
of  luminous  indicators,  one  fitted  at  pit  bank  and  the  other  in  the 
tngine  room.  An  indication  of  which  level  is  signalling  is  visibly 
indicated  by  a  lamp  lighting  up  a  corresponding  number  or  name  of 
the  level  giving  the  signal. 

The  ■■  Kingsway  "  indicator  fitted  in  the  tng'nc  room  has  been 
designed  to  conform  to  the  Home  Office  regulat'ons  and  is  tn"!osed 
in  a  cast-iron  case.  The  mechanism  is  mounted  on  the  front  lid, 
which  is  hinged,  consequently  it  is  easily  ojx'ned  for  inspection  or 
adjustment.  A  signal  is  made  by  one  of  the  operators  pressing  the 
push  as  many  times  as  the  number  of  the  signal  to  be  given.  On 
completion,  the  indication  finger  remains  standing  at  tlie  last  signal 


.K.''.  .MiMNd  TKI.KniO.SK. 


unlil  the  next  ii!giuil  in  glvm,  whereu|»m  the  linger  returns  to  zero 
.ml  regiHtefM  Htep  by  titep  the  number  of  ringM.  Thus  there  is  no 
■■  .uhling  up  "  the  otrtuitl  Nignul  givni  being  plu'iily  regiHtered  by  the 

Till'  m"ehiiiiiHm  which  iiceomplifiheH  the  Higiiiil  ih  eimtained  in  the 
'ui[\i  i/i,:  i-nm-  (with  the  exception  of  the  butterioH).  It  compriHCM  a 
ij' •.  n  I  (ly,  which,  when  ni'Tgiwd,  completeH  cireuitH  ringing  the 
I'll  iiriij  iiiovng  the  (iTiger.  'I'lie  compleliun  of  the  Hignal  iH  deter- 
irunHJ  by  n  HUitjible  litpHc  nl  lime  between  HlnikeH,  null  a  neat  ile 
vree  delermin'M  thin  inlervitl,  which  niiiy  he  adjUHled  over  a  eon- 
<  dir/ibje  ninge.  Suppoto-  the  operator  given  Heven  riiigH  and  com- 
|il>ie«  hiH  Bignnl.  After  the  hipite  of  an  interval  of  two  to  three 
•"".i,d«  Ihe  Inxlnim-iil  il»elf  rleeiden  tlial  the  Kigiiiil  in  eomplele, 
iiel  III"  n'-xl  punh  IN  lukui  UK  a  I  (iinmineenKiit  of  ii  (rcNh  Ngniil,  the 
liii)C  r  llynig  lift'  U  ici  yint  miil  Ibm  on  to  the  ligureN  indicating  Ihe 
iiiimb'T  of  Hiroked  givin. 

I  Ii'   "  KmgMWay  ■'  in'li'alor  hnn  the  (ollowing  ehnraeleriHticN  : 

(ii)  II  •Rorda  A  jierirct  nnd  >.iriipl<>  nielhrMi  of  Mlgiinllirig  lielween  nny 

two  |KllDt>. 


(6)  For  comiiueiicating  the  .signals  it  involves  no  change  in  actuation 
from  the  operator. 

(r)  It  combines  the  simplicity  of  the  mechanical  with  the  ease  of  in- 
stallation and  certainty  of  operation  characteristic  of  electrical  signaUing. 

{(l)  It  keeps  each  signal  stanil  in'-'  until  th<'  next  is  delivered  ;  a  valuable 
feature  in  case  of  accident  or  disiuili'  as  to  the  preceding  signal. 

(r)  Its  maintenance  cost  is  mj^ligiblo. 

(/)  Its  cost  of  installation  is  less  than  mechanical  signalling. 

ig)  It  combines  visual  and  audible  signalling  in  one  and  the  same  piece 
of  apparatus. 

For  telephonic  communication  between  various  parts  of  the  pit  it 
is  essential  that  the  instrument  complies  fully  with  the  special  re- 
quirements of  colliery  work.  Much  of  the  aiijiaratus  hitherto  used 
has  been  different  in  this  respect,  but  the  General  Kleetric  Company 
have  designed  a  flame-proof  mining  telephone  wliieh  is  now  bc'ng 
extensively  installed  in  collieries. 

The  instrument  is  enclosed  in  a  strong,  well-finished  east-iron  case, 
with  a  flame-proof  and  watertight  jo-'nt  between  the  I'd  and  the  case. 
Attention  has  been  paid  to  keeping  down  the  internal  unoccupied 
space  to  a  minimum,  in  order  to  limit  its  capacity  for  explosive  g-is. 
The  telephone  comprises  a  four-magnet  tropical  type  generator, 
operated  by  a  strong  handle  worked  through  a  flame-proof  and  water- 
tight gland.  The  ringing  movement  is  polarised,  and  is  Ktted  with 
two  3-in.  gongs  protected  by  an  iron  cover.  A  solid-back  long- 
distance transmitter  is  fitted  in  an  iron  chamber  on  the  front  of 
the  door,  the  diaphragm  beng  protected  from  danvigc  by  a  tine- 
mesh- brass  gauze.  An  indue)  ion  loil  wound  with  en.nnel  wire  ■'« 
Htted  inside  the  case. 

The  double  bell  receiver  is  euelosed  in  the  case,  -.'.nd  is  arranged  to 
rexolve  when  the  listening  tube  (iitted  on  the  left  hand  s'de)  is  lifted 
to  the  ear.  At  the  diaphragm  end  of  the  receiver  a  cam  is  lifted, 
uhich  revolves  witli  the  receiver  and  at  the  same  time  operates  the 
switch  springs  controlling  the  speaking  battery  and  receiver  circuits. 

The  gland  through  which  the  tube  passes  is  flame-proof  and  water- 
liglit.  Two  dry  cells  are  re(|nire(l  for  operat'on  and  these  are  iu- 
eluded  in  the  outlit,  being  Iitted  on  the  inside  of  the  door  by  a  small 
band.  A  terminal  box  is  attached  to  the  bottom  of  the  case,  and 
eontain.s  strong  and  well-designed  line  terminals,  ["'our  lixing  lugs 
are  lifted  on  the  side  of  the  instruments. 

'Phese  details  have  been  taken  from  a  pamphlet  on  the  subject 
just  issued  by  the  Oeneral  Electric  Co.,  67,  Queen  Victoria-street, 
London,  K.C 


POCKET  BOOKS,  CALENDARS,  BLOTTERS,  &c. 

The  st  ream  <if  New  ^■|■ar  reiiiiuders  in  I  lie  sba|ie  of  blot leis.  pocket 
books,  desk  calendars,  wall  tear-olT  ciilendars.  &c.,  has  just  com- 
inenced  to  trickle.  It  is  only  a  tri<'kle  by  comparison  with  |)re-war 
days,  when  it  could  only  be  described  as  an  inundation.  Naturally, 
the  shortage  of  paper  and  stalf  reductions  generally  have  laid  their 
hands  upon  what  is  usmilly  regarded  as  a  very  neecssaiy  and  un- 
iloiilitedly  a  very  welcome  form  of  trade  literature. 

SiMi'i.KX  ('ONI)I'ITS  (l/n>.)-  Kleclrieiil  inslallal  ii.ii  men  would 
e.vperienee  a  big  blank  in  their  iiMairs  if  the  Simplex  poeUel  iliiiiy  (ImI 
mil  I  urn  upas  usual.  It  has,  however,  arrived  and  our  copy  is  iii<'ely 
bound  iu  ilark  green  leather.  'Ihe  diary  .si'clion  is  prefaced  with  a 
number  of  pages  which  give  in  tabular  form  prices  of  tlu'  principal 
lii-CH  of  Simplex  ConduitK,  both  light  and  heavy  gauge,  and  those 
SiMi]ilex  Conduit  liltings  which  are  likely  to  be  in  constant  demaml. 
]''ollowiiig  thew  are  pages  which  are  (h-voted  to  striking  illusl rations 
and  dcMij^iiH  of  eleilrii'  light  lillingH,  induHtrial  healing  apparatus, 
bulkhead    littings,    (liKtribulion    boards     and     kuife    .s«ilelies,    and 
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Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


HELSBY 
CAB-TYRE  SHEATHED  CABLES 

Patent  No.  3996/11. 

In  these  strenuous  days  when  time 
counts  above  all  things,  the  risk  of 
delay  arising  through  the  breakdown 
of  Movable  Cables  in  Collieries,  Chemi- 
cal Works,  and  other  places  where  the 
working  conditions  are  exceptionally 
onerous,  can  be  largely  discounted 
by  the  use  of  these  cables. 

The  highest  tribute  to  their  outstand- 
ing merit  is  the  extensive  and  growing 
demand  which  exists  for  this  type  of 
insulation. 


BRITISH  INSULATED  S  HELSBY  CABLES 

LTD., 

Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works :    PRESCOT    and    HELSBY. 

Branch    Offices   in:     LONDON.    MANCHESTER,    GLASGO\A/,    BIRMINGHAM, 
NEWCASTLE.   CARDIFF.  DUBLIN.  LEEDS  &  BELFAST. 

OVERSEAS   BRANCHES: 

AUSTRALASIA:  The  Wool  Exchange,  King  Street,  Melbourne. 
EASTERN  INDIA:    11,  Clive  Street,  Calcutta. 
SOUTH  AFRICA:   Telegraph  Manufacturing  Co.  (Colonial),  Ltd. 
P.O.  Box  2827  Johannesburg. 

■■■■^■■■■■■■■■■■■■naflBIHlH^iHHII^^^i^^^^BBMBHHH^^BBii 
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WE  SPECIALIZE  in.  Electrical 
Va  rn  ish  es ,   Comp  ositions, 
Enamels  etc. 
Write  for  List  : 

JENSON  h  NICHOLSON  Lt^  '^ot^'ll'.Z^lZS.,. 


Cork  for  Insulating 


Having    the    agency    from    cork    manufacturers 
in    Spain,    we    solicit    inquiries. 

JULES  LANG  &  SON.  ^^- Tnn^.r-Lo^/orN / 


.Simplex  industrial  reflectors.  As  in  past  years  the  diary  section  is 
printed  on  squared  paper.  It  is  followed  by  the  usual  number  of 
jwges  containing  u.seful  tables,  technical  data  for  heating  apparatus. 
jjower  required  to  drive  machinery,  cable  formula;,  tables  of  con- 
ductors, eompari.son  of  wire  gauges,  fuse  wire  data  and  conversion 
tables.  Accomjjanying  the  diary  is  a  substantial  blotting  paper 
holder,  which  we  shall  immediate!}-  put  into  use  for  drying  the  ink 
on  cheques  and  other  important  business  documents.  This  is  a 
most  acceptable  present,  particularly  as  it  is  embossed  with  a  quite 
unobtrusive  reminder  of  the  company. 

Hart  Acccm0lator  Co. — This  firm  is  issuing  its  annual  desk 
iJotting  pad,  copy  of  which  has  just  come  to  hand.  It  wUl  serve  as 
a  reminder  to  those  who  receive  and  use  it,  that  the  company  arc 
makers  of  storage  batteries  for  all  purposes  and  that  they  specialise 
in  patent  non-corrosive  terminals. 

W.  H.  WiLLCOx  &  Co. — Th's  company  is  again  issumg  its  date 
BBmembrapcei,  a  copy  of  which  is  usually  to  be  seen  in  every  engi- 
neer's otfice  It  contains  the  usual  monthly  date  .'sheets,  the  calendar 
jKirtion  in  the  centre  being  surrounded  by  illustrations  of  the  com- 
pany's multifarious  products  and  cngmcering  supplies.  There 
should  be  no  excuse  on  the  part  of  users  of  this  calendar  for  not 
knowing  what  Messrs.  \\.  H.  Willcox  &•  Co.  supply.  As  before,  the 
calendar  Ls  fitted  with  a  neat  arrangement  whereby  each  sheet  can 
be  turned  back  over  the  hanger  and  can  lie  referred  to  again  if 
necessary. 

The  Victa  Electrical  Co. — This  tirm  specialises  in  electricity 
meters  and  are  again  .sending  out  their  monthly  tear-off  calendar. 
Accompanying  it  is  a  leaflet  entitled  "  (.'oncoming  Reveinic.  "  whirli 
wUl  doubtless  be  read  with  intCitst  by  central  station  engineers  who 
are,  of  course,  the  principal  users  of  electricity  meters. 

Pope'.s  K;lectric  Lamp  Co. — In  a  ])articularly  bright  and  breezy 
tear-off  calendar  this  company  asks  its  clients  to  go  through  the  year 
with  the  "  Elasta  "  man.  The  bold  daily  tear-off  slips  are  sur- 
rounded with  reproductions  in  miniature  of  a  selection  of  the  now 
famous  •■  Elasta  "  nian  advertisements.  In  the  pictures  chosen  ln' 
is  depicted  in  many  of  his  characteristic  attitudes.  One  feels  so 
cheerful  in  looking  at  this  calendar,  that  we  anticijiate  the  demand 
may  \a:  cotisiderably  in  excess  of  the  supjily.  We  d(  n't  kiu,w  hew 
the  stock  stands,  but  would  recommend  our  readers  who  haven't 
had  a  copy  to  send  in  for  one  at  once. 

TilK  British  .Ai.iminii'm  Co. — The  monthly  tear-off  calend.-v 
niKued  by  this  company  is  an  eB(iecially  attractive  and  appropriat  ■ 
rcTiiiiirliT  of  its  o|x-rati(ms.  On  a  canl  some  10  in.  by  8  ir.  is  a  larg.' 
photogrnphic  illustration  of  the  dam  at  Kinlochleven.  This  in 
ilwlf  iM  a  particularly  clear  and  imiircssive  j)icturc.  Mounted  well 
uliove  it.  up  in  the  clouds,  are  the  monthly  tear-off  slips.  On  the 
rfverwfHideof  the  card  is  a  Roll  of  Himour  of  the  staff  and  employees 
of  the  c'om|iany  who  are  serving  with  the  Korces.  Particulars  ai\' 
nliH)  given  in  red  of  the  brave  fellows  who  have  diecl  in  the  service 
of  their  country  ;  of  these  the  list  showsa  total  of  4.'J.  'This  does  not 
include  a  very  loijHiilcrnlilc  iiuiiiber  of  caHualtics,  nor  prisoners  of 
war. 


by  reflect-on.  The  size  oi  the  object  or  its  distance  makes  no  dif- 
ference to  the  reading.  The  Wedge  optical  pyrom-^ter  is  calibrated 
to  cover  any  rp.nge  of  temperatures  desired,  between  the  lim'ts  of 
."00°C.  and  2,100'C.  A  single  instrument  is,  as  a  rule,  arranged  to 
read  up  to  400°C.,  the  scale  being  divided  in  intervals  of  20°.  Thus, 
for  a  pyrometer  suitable  for  annealing,  hardening  or  similar  opera- 
tions, the  range  should  be  600°C.  to  1,000°C.  The  scale  on  such  an 
in.strument  will  be  sufficiently  open  to  easily  read,  by  estimation,  to 
lO''  if  desired.  Any  similar  range  not  covering  more  than  400°C.  can 
be  supplied,  divided  in  the  same  way  in  intervals  of  20°C.,  as  say 
!»."0°C.  to  1,350°C.,  1,400°C.  to  LSOO^'C,  &c.  For  those  requirns  a 
greater  range  of  temperature  reading  in  a  single  instrument,  a  range 
of  800°C.  can  be  provided,  in  which  case  the  scale  would  be  divided 
in  -nterva'.s  of  50°C.  One  pair-  of  instruments  can  thus  be  made  to 
cover  the  temperature  range  from  500°C.  to  2,100°C.,  the  first  from 
500°C.  to  1,.300°C.,  the  second  from  1,250°C.  to  2,100°C.  Any  other 
scile  can  be  supplied,  providing  the  range  does  not  exceed  800°C. 

Prices   are   obtainable   from  the   Optical   Pyrometer   Syndicate, 
Ti  :-.!ple  Chambers,  London,  E.G. 


NEW  ARORA  LIST. 


We  have  received  fiom  the  Arora  Co.,  Loughborough,  a  copy  of 
their  new  complete  list  which  they  now  have  ready  for  distribut'on 
to  the  trade.  Copies  of  the  list  will  be  supplied  to  central  stat'on 
engineeis,  contractors,  merchants,  &c.,  overprinted  with  name  rnd 
address.  The  list  describes  and  prices  Arora  electric  fires,  in  2  and 
li  bar  sizes,  having  respectively  a  consumption  of  IJ  and  2]  units  an 


■i  I!ah'.\iii 


I'  I  n  H. 


A   NEW  PYROMETER. 

I  li<'  W<'dK"  pyroiii'-ter  ih  a  n-w  dnHign  of  inHtruiu'iit,  requiring  no 
i>  ■  •  ,«,rii.|.,  ,,n,|  it  niay  be  j)|aced  in  the  jmudH  of  any  iulelligenl 
worUmati.  Till'  pyrometer  inn  Im-  used  wherever  the  object  to  be 
exiiiniacd  hIiowii  n  diHlincl  culiiration,  (hat  is  to  say,  for  any  tenipi'ra- 
tiir-  hIhiv.-  .VKIC.   provided  the  article  i.<  \Wi\.\l  .IHi.r  dim  llv  ,,r- 


hour  will  n  ful  on.  i  Prices  ari''gi'ailc(l  iuTr'covd.-mi'e  witli'viirious 
finishes,  from  riialt  l)lack  to  enamc-lied  (four  colours),  .\__liearlli- 
Hliuul  for  use  Willi  these-  lires  is  illiisl rated  and  prici'd.  Other  elec- 
trical apparatus  dealt  with  are  a,  It  section  I  oilin\5  plate  (with  sim- 
mering slide)  an!  a  rapid  grill,  the  former  has  a  maximum  energy 
(■onsiimplioil  of  I  J  lints  an  hour  and  llie  latter  of  alioul  I  unit  jier 
l.oiir.  The  apparalUK  is  all  luaile  al  Hie  company's  Liugliborough 
wuiks.  Mild  r,,  ,-,.s  iif  lb.'  li-^l   will  l.r  siipplicd   on  a.p)ilical'on 


TINNING     FURNACE 

II  ,lr,  l;,l>nr. 
Cor  COATINt;  WIHP.S  .III,  Tin.  i..>.l.  -ir.      Kor  u..    .,    .    IIATII 

WITHOUT  OXIDATION.      AUTOMATIC  HEAT  CONTROL. 

Th.    ..I,  Tl»l.|  rUnI  <,.    lb.    W„|d  i    Mark. I    wllh    Aulora.llr     II.. I    ConO.I 

MONOMETER   Mf^.   Co.,   Ltd.,   Alton.    BIRMINGHAM. 


GUARANTEED 


SECOND    HAND 


THE   VICTORIA    ELECTRIC    PLANT   CO., 
SPENSER    STREET,    WESTMINSTER,   S.W. 

rhon»l  Vlctoil«4026  Cfunil  Vlcintnit«r.  Sownt   London. 


'  Pfopncloii.  •  Thk  liimimtiAii  ■  Prihtihu  ahi.  1'uiii.ishihuCo..  LTo..al  llio  Ediloiial,PiliUlii8«nJ  l'ubli:.liiiit;OIIit 
1  J  »nd  3,  Saliiiuiiv  Coukt.  Fl««t  Sfi««»T,  In  the  City  ol  LONDON,  Fiubav,  Jahuarv  5, 1917. 
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4>     The   Round  Table.     4> 

4-  Bt   "KVA"  ^ 

4  4>4>4>4^4'4><^4>4'4>4>4'4>4'4'4-^4'4'<^4'4'  4- 


A   correspondent   sends  me  the   adjoining   sketch,   "  with 
apologies  to  a  current  advertisement."     The  idea  has  possi- 


••  Wantc 

nnlv  one  '. 


1,  a  spare   crank,      sa\'.s   ai 
I  know  of  hundreds,  some 


advertisement.     Why 
spare  "  and  all  cranks. 


"  Mr.  A.  P.  Trotter  presents  his  compliments  to  KVA  and 
liegs  to  correct  him.  He  recently  took  a  jihotometer  calibrated 
))\-  a  standard  candle  at  100  ft.,  and  found  the  minimum 
illumination  in  C'amhridge-.street,  Paddington,  to  be  well  under 
()-()Olll  ft.-candle." 

A  correspondent  asks  me  if  I  have  yet  had  the  "  Victoria- 
street  Glad  Eye."  I  must  confess  that  I  have  not  been  in  that 
neighbourhood  lately,  but  this  seems  to  be  an  inducement 
to  take  a  stroll  there  "  on  the  oft"  chance." 

*  *         *         * 

The  Electro-Harmonic  Concert  held  in  the  Venetian  Chamber 
at  the  Holborn  Eestaurant  last  Friday  was  a  great  succe.ss  ; 
every  gondola  was  full,  and  the  overflow  had  to  be  accom- 
modated in  the  "  Grand  Canal." 

Chairman  W.  E.  Kingsbury  remarked  upon  the  fact  that  the 
Society  had  had  to  give  up  the  King's  Hall,  for  so  many  years 
the  venue  of  electro  harmonics  ;  but  "  in  these  days  of  the 
Commandeering  of  privilege  "  tlie  members  were  not  going  to 
grumble  because  tlie  hall  was  "  needed  of  the  Government." 

*  *         *         * 

The  concert  itself  went  very  well,  and  a  few  chestnuts  were 
successfully  pulled  out  of  the  fire  by  the  Scottish  comedian. 
For  instance  :  Two  Tommies,  somewhere  in  France,  one  Irish, 
the  other  Scottish,  .succeeded  in  catching  a  fowl  behind  the 
lines.  "  Now,"  said  Pat,  "  we'll  have  a  foine  hot  supper.'' 
"  Noo,"  said  Jock,  "we'll  no;  we'll  just  wait  till  mornin' ; 
that  hen  might  lay  an  egg."  The  good  old  bearded  one  of 
the  two  belated  Scottish  travellers  produced  cjuite  a  roar, 
though  many  of  us  had  heard  it  before.  These  two  "  lads  " 
had  to  be  put  up  in  the  "  kirk  "  near  by  the  local  inn,  which 
was  too  full  to  accommodate  them.  About  three  in  the  morn- 
ing the  village  was  aroused  by  the  tolling  of  the  church  bell, 
which  was  the  signal  for  the  turning  out  of  the  volunteers,  the 
fire  brigade  and  the  special  con.stables  and  the  anti-aircraft 
corps.  A  Zepp  attack  was  considered  imminent,  until  one  of 
the  elders  came  running  over  from  the  church,  shouting  : 
■■  It'.s'  all  recht,  it's  all  recht,  it's  just  twa  wbiskies  and  sodas 
for  pew  number  .59  ! 

*  *         *         * 

'■  Functions  of  a  Complex  Variable  "  is  the  title  of  a  new 
book  by  T.  M.  MacRobert,  M.A.,  B.Sc,  which  has  ju.st  come 
in  to  us  for  review.  1  have  looked  at  the  contents  and  am  sure 
that  it  will  make  quite  exciting  reading.  For  instance, 
"  Asymptotic  Expansion  of  Eulcr's  Constant,"  "  The  "Weier- 
stra.ssian  Elliptic  Integral,"  "  Integrals  of  Meromorphic 
Functions,"  "  Spherical  Harmonics,"  &c.  The  last  item  I 
am  inclined  to  <|iiesti<-n.  We  have, not  had  a  spherical  Har- 
iiioiiic  since  t  lie  war  broke  out  ! 

*  *         *         * 
ori!  HOT  PLATES 

No.  225  1  o 

.Mr,  Edmund  L.  Hill  upon  his  appointment  as  .secretary  to 
tlic  Federation  of  British  Indu.stries. 


L.  P.  S. 


CLIPS.  TIPS  &  TERMINALS 


of  all  descrlptlona. 

Wrile  lot  Booklet,  with  Illustrations,  ol  75  types  lo:— 

THE  L.P.S.  ELECTRICAL  CO..  18.  Adam  Street.  Strind.  London.  W.G. 


The  Sweet-and-Low  Allegro  Motor  (or  Cheero-concertix.^  Motor). 


bilities,  and  Messrs.  Electromotors  might  take  it  for  what  it  is 
worth  as  a  suggestion  for  a  motor  doing  some  very  mono- 
tonous duty,  that  wants  clieering  up  a  bit — say.  a  machine 

driving  a  sinking  pump  ! 

*         *         *         * 

To  Knott  Mill  Station  every  week 

Si.x  times  I  come,  and  vainly  seek 

A  tram  to  put  me  (rather  late) 

Down  at  one  ninety-six  Deans  gate. 

The  trams  tliey  com?,  the  trams  they  pass  ; 

God's  bless.ng  on  each  bonny  lass 

Who  lolls  against  the  tramcar  stairsj 

And  never  troubles  about  fares. 

They  pass  us  by  and  we  are  left. 

Of  fifteen  minutes  oft  bereft. 

Now,  Mr.  McElroy,  with  ease, 

Some  six  of  us  you'd  greatly  please 

If  you  would  ask  your  charming  girls 

To  cease  to  bother  with  their  curls. 

And  when  theyre  passing  next  Knott  Mill 

To  stop  and  take  up — Edmund  Hill. 

Dear  Sir,  I  note  with  keenest  joy 

How  very  well  your  girls  employ 

Their  time  now — wlien  they  reach  Knott  Mill 

They  stn]i  and  take  up  Kdmund  Hill. 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  Jan.  10, 1880.] 

Advice  (Jr.vtts  to  Sh.^rehuluers. — Whenever  shares  arc  thirty 
times  till'  |i:ir  \aliir,  sell. 

LoxiaiN  r.i;iiM;i;,— There  is  some  idea  of  adopting  the  electric 
light  for  illinniiiaiirig  this  bridge.  The  sooner  the  idea  is  put  into 
effect  the  better,  for  a  more  important  hnprovement  can  hardly  be 
conceived. 

Another  Use  for  Electricity. — It  is  suggested  that  some 
practical  work  should  be  done  by  the  crews  of  torpedo-vessels  in 
attacking  icebergs.  Of  course,  the  work  would  be  more  exciting 
than  firing  at  dummies,  and  the  results  could  be  better  estimated. 
The  suggest  ion  iniuht  be  extended,  and  results  of  the  action  of  varioii.s 
explosives  ascertained. 

An  Observatory  in  Cyprus. — The  establishment  of  an  astro 
nomical,  magnetic  and  electric  observatory  on  one  of  the  n\oinitains 
of  Cyprus  has  been  advocated  b\'  Prof.  Piazzi  Smyth,  the  S(Hjtch 
Astronomer  Ro,\al.  The  dear  skies  of  thc.t  island  as  compared  with 
our  own  cloudy  atmosphere  would  eminently  lit  it  for  such  a  pin'pose. 
Let  the  old  Gods  give  i)lacc  to  helioscopes  and  inslruu<eiits  of  pre- 
cision, .Jove's  thunderlxjlts  to  Thomson's  quadrant  elect nmuHer. 


SILVER  SOLDER  for  BRASS, 

Specially  suitable  for  ELECTRICAL  INSTRUMENTS. 

Free    Sample   on    application. 

J.   BLUNDELL  &   SONS, 

GOLD.  SILVEJt  I  PLATIIUM  REFINERS,  119.  WARDOUR  STREET,  W. 
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SIEMENS 


IRONCUAD 

S^VITCHGEAR 

FOR    ALik 

PURPOSES 

Control   Pillars 
Distribution   Boards 
Main    Switchboards 


Wpite  fop  particulars  to  — 


SIEMENS  BROTHERS  DYNAMOWORKS  LIMITED 

Head  OrricK:  CAXTON  HOUSE,  WESTMINSTER.  S.W. 
Telephone  i  Cehard  660.         Telegrams:  "  Siembralos,  Vic.  London." 
Soppliee  Dept.:    38  *  Se.  UPPER   THAMES  STREET.  E.C. 
Telephone  I  Citt  5350.  Teleerams  :  '  Sieuotor,  Cent.,  London." 

HOME  BRANCH  ADDRESSES' 
BiKuiNCHAU — Central  Ho..  New  St.   I  Manchester— 196.  Deanseato. 
Bristol— 30.  Bridge  Street.  Newcastle— 64-68.  Collingwood 

Cardiff— 89,  St.  Mary  Street.  Sheffield— 22,  High  St.        [Bldgi 

Clajoow — 66.  Waterloo  Street.  |  SouTHAypTON — 46.  High  Street 

Branches  in   Prin  sipal  Towns   Abroad. 


DUNTLEY  PORTABLE  ELECTRIC  HOISTS. 

(M  all  tho  various  hoisting  and  conveying  appliances  the  electric 
hoiHt  iB  the  moHt  universal  in  scope  and  the  most  easily  applied. 
The  energy  required  to  operate  it  is  insignificant  while  the  rapidity 
of  operation  and  ease  of  control  of  a  well  designed  electric  hoist 


Hkctkinai.  Vikw  op 
iii  vti.kv    kl.kctiiic 

MolHT. 


r»fw|.r  it  Ur  i.lii«r,(ir  lo  imy  ..Iher  type.  The  l)uiilh\  Kh'elrie 
IIoi«i.«  <ire  in  »U"i  BHdil  opiTftlioii  in  many  iiewH|)ii|jer  oni/cH,  found- 
rl.«.  nviehlne  Khoiw,  *r.  The  hniiil  iK  of  the  worjn  gear  type  with 
tv/o  hotfilinft  dniiaH,  one  loc.itt^d  on  each  Hde  of  tlie  wii'nn  g(iir. 


The  standard  drums  are  grooved  and  arranged  for  a  lift  of  15  ft. 
They  are  sufficiently  wide  so  that  only  one  layer  of  the  cable  on  the 
drums  is  necessary.  Wliere  a  greater  lift  is  desired  wider  drums  can 
be  furnished  capable  of  caiTying  enough  cable  for  a  maximum  lift 
of  25  ft.  Tho  worm  is  provided  with  a  ball  thrust  bearing  and 
together  with  worm  wheel  and  bearings,  runs  in  oil.  The  trans- 
miss-on  between  the  motor  and  worm  is  by  means  of  hardened  spur 
gearing. 

The  motor  is  well  built  ai'.d  tlioroughly  insulated  and  enclosed. 
The  controller,  located  on  the  outer  end  of  the  motor,  is  hmdlcd  by 
means  of  two  cords  within  easy  reach  of  the  operator.  It  is  provided 
with  a  centering  device,  which  throws  it  to  the  "  off  "  position  when 
either  cord  is  released  by  the  operator.  An  upper  limit  stop  pre- 
vents danvage  by  running  the  hook  up  too  far.  The  hooks  are  pro- 
vided with  a  biill  bearing  swivel,  overcoming  any  tendency  to  twist 
the  cables.  The  Duntley  hoists  are  made  in  tiiree  sizes  and  for 
direct  current  of  110  and  220  volts  only. 


Capacity. 
pounds. 


Speed  of  lift 
feet  per  minute. 


250  37 

500  33 

1,000  23 


'Shortest  dis- 
tance be- 
tween hooks, 
I       Inches. 


Weight  complete. 


175 
il90 
225 


190 
205 
240 


The  above  particulars  are  taken  from  Bulletin  E  45,  issued  by  the 
Chicago  Pneumatic  Tool  Co. 


THE  WATER  POWER  OF  CANADA. 


Water-power  has  been  a  most  important  factor  in  the  industrial 
de\  elopmcnt  of  Canada,  and  with  the  advances  in  electrical  .science 
will  play  an  even  more  important  role  in  the  future.  Probably  no 
country  in  the  world  possesses  such  enormous  water-powers.  Prac- 
tically every  industrial  centre  from  coast  to  coast  has  abundance  of 
water-power  available,  not  only  for  jiresent  needs,  but  for  all  antici- 
pated requirements.  Indeed,  the  fortmiate  situation  of  Canada's 
water-powers  is  the  outstanding  feature  of  her  resoiu'ces.  Excluding 
the  north-west  territories,  practically  all  the  Yukon,  and  the  northern 
and  eastern  portions  of  Quebec,  it  is  estimated  that  17,746,000  H.r. 
is  available,  this  amount  being  inclusive,  in  the  ea.se  of  Niagara 
Falls,  Fort  Frances  and  the  St.  Mary's  River  at  Sault  Ste  Marie, 
of  only  the  development  permitted  by  international  treatise;  and, 
further,  does  not  contemplate  the  full  |:ossibilities  of  storage  for  the 
improvement  of  ])rescnt  capacities.  The  developed  jiowerj?,  which 
are  inclusive  of  all  water-powers,  whether  for  electrical  production, 
pulp  grinders,  or  the  gredt  many  other  uses,  aggregate  oidy 
1,712,19.'}  n.i'.  Nearly  all  this  power  has  been  created  within  the  last 
20  years,  and  the  last  decade  has  .seen  prai^tieally  two-thirds  of  the 
total  produced.  With  water-power  as  a  fundamental  necessity  in 
the  industrial  future,  the  regulation  and  conservation  ot  the  rivir 
waters  is  to-day  being  demanded  on  a  large  .-Jcale.  and  this  will  become 
moro  insistent  as  time  goes  on.  In  Canada,  the  titles  to  the  watei- 
povver  rights  have  largely  remained  under  the  control  of  the  Dominion 
and  Provincial  Governments.  The  Dominion  (iovernment  controls 
navigable  strejims  and  their  water-powers,  and  the  waler-]]owers  in 
general  of  the  ]irovinces  of  Manitoba,  Saskatchewan  and  ■Mbcita. 
The  administration  of  all  water-j-owers  in  British  Coluiulii.i.  Ontario. 
(Quebec.  New  Brunswick  and  Nova  Scotia  is  under  provincial  control. 


HIEING. 

"  The  opposition  which  the  Kledriciil  ('otitr.tetors'  Association  has 
HO  Htrciniously  nuiintained  for  the  past  14  years  to  the  granting  of 
poweiK  to  trade  in  electrical  goods  to  municipal  authoiities  has  been 
(liHcUHHed  in  th<'se  pages  .so  often  (hat  it  would  seem  there  was  little 
more  to  say  on  the  subjecl  ;  these  fliscussions,  however,  have  always 
been  directed  primarily  to  the  i|Ucstion  of  selling,  and  that  of  hiring 
has  bi'cii  overshadowed  and  only  dcidt  with  ineidciitJilly.  It  may. 
therefore,  1p<'  useful  to  state  our  views  in  this  ri'lation.  and  .so  clear 
tiie  groiMwl  for  the  minv  detailed  consideration  of  the  I.M.K.A.  Bill 
which.. HMiiH'r  or  lati'r,  will  again  oec\ipy  the  forefront  of  our  iit tent  ion. 

"  We  do  nut  for  one  nunnenl  i|iicstion  tlutt  the  hiring  of  clectrie:il 
apparatiiH  ut  a  (;hea|)  rate  is  an  eHsential  to  the  best  progress  of  the 
iiMlMHlry,  and  our  Association  has  never  Kpecili(mlly  opjiosi^d  the 
gianliiig  of  hiring  ]jowerH,  but  has  only  done  so  where  t  In  y  have  been 
iipplied   for  in  (ronjuiulion   with   powers  In  sill.      On   the  eoiilr.iiy. 
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Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


THEN  AND  NOW. 

"  If  Cables  you'd  have  which  never 
will  trouble  you,  you  should  pur- 
chase them  from  the  B.I.W." 

So  sang  our  customers  in  joyous 
chorous  during  the  nineties.  The 
metre  was  halting,  but  there  was 
nothing  lame  about  the  sentiment. 

To-day  they  and  those  who  have 
since  joined  the  happy  band, 
carol : — 

"  If  of  cable  vexations  you  wish  to 
keep  free,  you  should  buy  from 
the  famous  B.I.  &  H.C." 

They  ought  to  know. 


BRITISH  INSULATED  ( HELSBY  GABLES. 

LTD., 

Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works:     PRESCOT    and     HELSBY. 

Branch    Offices   in:     LONDON.    MANCHESTER.    GLASGOVA/,    BIRMINGHAM. 
NE\A/CASTLE.   CARDIFF.   DUBLIN.  LEEDS  &  BELFAST. 

OVERSEAS    BRANCHES: 

AUSTRALASIA:   The  Wool  Exchange,  King  Street,  Melbourne. 
EASTERN  INDIA:    11,  Clive  Street,  Calcutta. 
SOUTH  AFRICA:   Telegraph   Manufacturing  Co.  (Colonial),  Ltd. 
P.O.   Box  2827  Johannesburg. 

■■I^^HI^^HHaHHilHMWIilHH^lB^^HiHH^BBBil^l^H^^i^^^^BBi 
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LEWIS'S    SCIENTIFIC    CIRCULATING     LIBRARY. 


ELECTRICAL,  MECHANICAL  &  GENERAL  ENGINEERING  TEXT  BOOKS  &  TECHNICAL  WORKS. 
nciD  Works  and  Reic  editJons  can  tc  had  from  tD«  Obrarp  Immcdiatelp  on  publication,   Teiephoae:  museum  1072. 
SUBSCRIPTION,  Town  or  Country,  from  ONE  ODINEi.    READING  ROOM  open  Dally  to  SUBSCRIBERS. 

136.  GOWER  STREET,  and  24,  GOWER  PLACE, 
LONDON,   W.C. 


H.  K.  LEWIS  &  Co.  Ltd., 


if  any  scheme  could  be  put  forward  for  hiring  which  absohitely 
precluded  the  possibility  of  selling  or  other  interference  with  our 
trade  it  would  undoubtedly  receive  the  support  of  a  large  section  of 
the  E.C.A.  We  cannot  say  that  as  matters  stand  at  present  unani- 
mous support  could  be  obtained  from  the  contractors  because  there 
are  certain  districts  in  which  the  contractors  themselves  already 
have  large  hiring  interests  which  would  obviously  be  seriously 
affected. 

"  But  we  are  of  opin'on  that,  in  common  with  the  business  of 
selling,  that  of  hiring  can  best  be  operated  by  a  system  of  co-operation 
between  supply  authorities  and  the  local  contractors,  supj^orted 
where  necessarj'  by  the  funds  of  the  N.E.C.T.A.  It  must  be  rc- 
ni'mbcred  that  the  hiring  of  electrical  apparatus  is  not  in  any  way 
uj^on  a  par  with  the  hiring  of  gas  stoves  and  cookers.  The  recom- 
mendation of  suitable  electrical  appa-atus  and  the  installation  of 
the  same  is  a  highly  technical  matter,  and  must  be  in  the  hands  of 
technical  people.  It  involves  knowledge  that  has  nothing  whatever 
to  do  with  central  station  engineering  or  the  generation  of  current. 
Granted  that  the  munici])al  electrical  engineer  or  his  assistants  have 
this  knowledge,  it  is  no  more  their  work  than  it  would  be  for  a  doctor 
to  improve  his  goodwill  by  midertaking  veterinary  work  in  liis 
jjatients"  farmyard,  or  for  a  lawyer  to  work  up  a  future  connection 
by  teaching  Latin.  In  fact,  every  man  to  his  trade  ;  the  station 
engineer  should  know  all  that  is  to  bo  known  about  his  own  business, 
and  not  waste  his  time  in  handling  detail  trade  outside  of  it. 

"  When  an  electrical  installation  is  complete,  it  involvcsa  very  mvicli 
more  complicated  system  ot  nuiintenance  than  doi'S  a  gas  sto\c. 
Many  trades  are  involved,  including  some  of  the  most  highly  skilled 
there  aw  in  the  industry,  as,  for  instance,  armature  winding  and 
instrument  making.  It  is  the  contractor's  place  to  provide  this 
Hcrvicc  and  employ  these  tradesmen.  The  business  of  maintcnaiu-e 
of  mnall  electrical  plant  is  entirely  alien  to  that  of  the  central  station. 

"  Electrical  contractors  have  experimented  with  the  hiring  of 
eleetrical  plant,  and,  charging  the  same  rates  as  the  municipalities 
which  have  powers,  are  able  to  make  a  larger  marf^in  of  prolit.  This 
in  only  what  is  to  be  expected,  seeing  that  the  business  is  one  which 
the  contractor  can  manage  with  the  maximum  of  efficiency,  and 
which  lies  entirely  within  the  scope  of  his  normal  organisation.  The 
only  hindrance  to  the  wholesale  adoption  of  such  schemes  has  been 
the  rjueHtion  of  finance,  and  the  uncertainty  which  the  shadow  of 
the  I.M.R.A.  and  preceding  Bills  have  cast  over  the  trade.  i 

"  We  Ix-lieve  that  the  organisation  of  N.E.C.T.A.  (Ltd.)  is  capable 
of  dealing  with  the  fimiii<iai  difficulty  by  supporting  local  companies 
wherever  rcfjuired  to  do  so,  th(^  local  contractors,  supply  authorities 
ft'id  posnibly  mannfa'durers  also  taking  a  commensurate  interesl. 
In  thiH  way  goodwill  among  the  partieH*eoneomed  would  l)e  pro- 
mot«l,  and  each  parly  would  reap  the  utmost  benefit  from  the 
arraiinement  which  u  maximum  of  efficiency  can  j)rovide.  ' 

"  Ineldentally,  the  public  at  large  and  the  electrical  industry  as  a 
whole  would  Ix-nelit.  by  a  wholcBalu  influx  of  new  consumers. " — 
"  Elc'trlenl  Contractor." 


TAUNTON  DYNAMOS  AND  MOTORS. 

'Hio  pttt<iit  intorpole  dynamon  and  motorn  dcMcribed  in  a  new  list 
f>(  .M<«Hrii.  NewloiiH  (Ltd.).  Taunton,  are  of  the  open  |)rotocled, 
eiirlowd  ventilttttfl,  or  totally  encloHc<l  typew.  The  field  winding 
'■on  fx)  eith»?r  nhunt,  serieH  or  eom|iouml.  as  deBlrcd.  All  mauhlneN 
of  the  opi-n  iirol<Mt<-d  lyjm  are  rated  with  a  temr«Tature  riHo  of  not 
over  '(fV.  after  nix  houro'  full  load  run  ;  eneloMcd  viiifilated  not 


INSULATION 


iri.i,  -.TorjKs. 


BEADS 


over  80  F.  and  totally  enclosed  90°F.  These  machines  will  give  an 
overload  of  50  jjer  cent,  for  half  an  hour,  or  30  per  cent,  one  hour, 
with  fixed  iMsition  of  brushes.  It  is  stated  that  the  natural  ven- 
tilation is  so  excellent  that  a  fan  is  in  no  case  required.  With' the 
brushes  fixed  in  the  geometrical  neutral  position  these'machinesare 
sparkless  for  either  direction  of  rotation.  The  efflciencyjis  high'aud 
the  machine  is  quite  silent  in  operation.     All  the  machines_listcd 


Cross     Section 

comply    wilh    the    iMigiucering   fStandard.s   ( oiuiuiltrc   sperilicatiou 
No.  36. 

The  armature,  which  vau  be  withdrawn  from  either  end  of  nuichine, 
is  of  the  slotted  drum  type,  and  is  built  up  of  specially  .selected 
charcoal  iron  laminations,  well  insulated  and  held  rigidly  together. 
The.coils,  which  arc  former  wound,  arc  of  unifoiin  shape,  size,  weight 
and  resistance,  and  the  armature  is  therefore  atK'urately  balanced 


R-HARRIGEN.  LTD..  3d  /,  noM.cai^iEt'ririoNDON.  t.c. 


A-Section  Through  Main  Pole 
B-Section  Through  XY 
C-Interpoles 
D'Ventilating  Apertures 

both  elect rieally  and  m^elianieally.  The  mils  aiv  impregiiated  iindei' 
va-uiim  and  seeuri'ly  liouiul  down  with  wire  insulaled  from  llie  eoic 
liy  m'ca.  The  comni'iliilor  is  of  ha-ddrawii  (■(i;iper.  is  iiisuNiled 
uilh  mica  (hrinighout.  aud  is  momiled  on  nn  1  suilably  iiisiilalecl 
from  a  bush,  which  is  keyed  to  the  shaft. 

riie  bear-iiigH  are  of  great  Icnglh  and  lieining  sui-fii-e.  aud  ari'  lilted 

u,lli  pli(iHpliorbn>ir/.c  or  while  iii'Mal  Ijiishes,  according  to  si/e.  and 

If  iiiling  rings.  c'UKurniK  perfirl  luliricalioii.      The  n\a"hines  can  be 

I  MM  lixcd  to  the  wall'or  the  ceiling  i)y  turning  Ihe  bearings  to  suit. 

\ll  piiils  a-e  nui'le  to  gauge  and  are  inleielmugeable. 

TheJina-hiueH  dealt  with  in  Uio  liul  are  supplied  Hor  pressures 
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The  Electric  &  General  Works,  Ltd., 

128,   Stamford  Street,  London,   S.E. 


High  Tension  Switch  Boxes 

for  3,000  and  6,000  Volts. 

TRIPLEPOLE  AUTOMATIC  OIL-SWITCH. 

DOUBLE  INTERLOCKED  DOOR. 

OVERLOAD  &  UNDERLOAD  RELEASE. 

AMMETER. 

INVERSE  TIME  LIMIT  ATTACHMENT. 

FIRE-DAMP  SAFETY  DEVICE. 


OPEN. 


Other  Types  for  all  purposes.        closed 


ELECTRICAL    APPARATUS    up  to   80,000  Volts. 


Telephone:    5223    HOP. 


Telegram.:    "GABIONAGE  FRIARS  LONDON. 


from  110  xo'.ts  to  500  voits.     The  standard  mashines  are  made  in  All  these  motors  are  fitted  with  the  company's  patent  system  ot 

outputs  which  range  from  IJ  h.p.  to  25  h.p.  ;   there  is  also  a  heavier       interpoles  (Bui-leigh's  patent)>  One  of  these  machines  was  tested 
ra'ige  of  machines,  of  which  the  smallest  is  10  H.p.'and  the  largest      jn  I'JU  at  FaradayJHouse.  the'machine  being  of  10  h.p.,  210  volt.';. 


Oi'KN  J'uuiKi  1  i;u  Mtwro.N  MotOK. 

Mill  II. 1'.  Talnilated  particulars  are  given  of  the  company's  .standa.d 
nvcrsible  crane  rated  motors,  which  are  )nade  for  pressures  from 
1  1(1  to  500  volts,  the  smallest  motor  in  this  series  is  rated  at  1}  ii.i'. 
and  the  largest  at  35  ii.P. 


■Enclosed  Ventilated  Newto:^  Mmor,. 

T'.Mi  revs,  per  min.  fome  of  the  particulars  of  this  test  are  given 
lurcwith,  the  details  relating  to  the  commutation  and  the  dispers'on 
factor  tests  and  the  heating  test. 

••  We  lind  that  owing  to  the  (ondiinntion  of  one  pair  of  conmui- 


(xxii.)    SUPPLEMENT  to  "  The  Electrician,"  January  12,  1917. 


120 


Manufacturers  of 

PHOSPHOR     BRONZE, 

GUN  METAL,  lliAN6ANE8E  BRONZE 

Brass  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 
CASTINGS. 

PHOSPHOR  TIN. 
PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  LTD.. 

BIRMINCHAIM. 


tation  poles  with  a  four-pole  main  field  of  the  special  foim  adopted 
in  your  machine,  the  dispersion  factor  of  the  commutation  pole  field 
is  lower  than  it  would  be  in  an  ordinary  machine  of  this  size.  Further, 
since  the  flux  density  due  to  the  main  (ield  is  very  low  in  the  j  ortion 
o'  the  yoke  which  carries  the  commutation  pole,  the  saturation 
chara-jteristic  of  the  commutation  pole  bends  over  only  slightly  with 
loads  up  to  i)0  per  cent,  in  excess  of  the  normal  output.  This  is 
shomn  by  the  curves  which  a'.company  this  report.  Therefore  the 
adoption  of  your  form  of  field  enables  a  machine  to  be  designed  with 
commutation  poles  and  windings  of  norma!  size  and  weight,  which 
would  be  capable  of  withstanding  larger  overloads  than  a  machine 
of  the  ordinary  type.  Alternatively,  for  a  given  overload  -capacity, 
a  machine  of  your  tyjX'  may  be  designed  with  commutation  poles 
and  windings  of  considerably  smaller  size  and  weight  than  would 
be  possible  with  a  machine  of  the  ordinary  type. 

■'  VVc  have  carried  out  our  standard  heating  tests  on  \our  machine 
and  find  that  the  heat  dissipating  (jualities  of  jour  machine  are 
excellent.  This  i.-j  due  largely  to  the  dis];osition  of  the  ticltl  wijidings 
and  the  ventilating  apertures  in  the  carcase.  The  temperatures  of 
your  motor  after  six  hours'  run  at  full  load  arc  :  Armature,  126  I '.  ; 
commutator,  lOPF.  ;  main  field  coils,  126°F.  ;  main  field  coils  (by 
resistance),  lijT'F.  ;   interpole  field  coils,  128°F.  ;   air,  57°F. 

(.'opieH  of  the  list  referred  to  may  be  obtained  from  TCcwtons 
(Ltd.),  Taunton. 


MAGNET  MAKING  IN  SHEFFIELD. 


The  Sheffield  •■  JJuily  Tclcgrai)h  "  states  tbatJShcliicld  proiui.scs 
to  become  the  centre  of  thejmanufactun'of  magnets,  which  were 
obtuiiicd  before  the  war  almost  exclusively  from  Germany.  On  the 
outbreak  of  hoHtilltiesonij' one  or  two  firms  in  this  country  had  given 
any  attention  to  thiB  jiarticular  product,  although  .Sheffield  had  been 
for  a  long  (MTiod  sujiplying  the  steel  to'makers  inCiermany  and'else- 
whenj'ubroiul.  The  eollapHC  of  the  (ierman  supply  placed  the Clcc- 
trical  Irmle  in  a  wriouH  ditlicully  and  for  some  time  juatlcrs  looked 
oniinuuM,  (  Hixclftliy  in  thi'  nuigneto  depiirtment.  Sheffield,  however, 
hiw  navecl  lli«-  Hituntioi).  Our  roiitcmporary  slates  that  half-adozen 
1<M  ttl  lirmn  hove  been  [irodining  magnets  rin  a  large  scale  and  of 
Hutiiifavtory  quality  for  u  conHideritble  time,  and  there  is  every  reason 
lo  ho(»'  that  whi-n  [x-'ice  retunis  this  country  will  bo  Belf-conlaincd 
in  thin  iKirticnalt  branch  of  indusrry.  The  trade  calls  for  great 
He<:ur.t<^y  of  worknumHhip  and  UniHh  and  copsiderablc  Hcicnlific 
kiiiiwledgc. 

CALENDARS.  DIARIES,  &c. 

ThtrmV  l.ltl.  'llii«  ciini|iaiiy  ugitMi  hciuIm  mil  Its  Imndy  pocket- 
biHik  eont  lining  ru'ed  Hcribbling  pages  prefaced  by  a  (|iiuiitity  of 
uwlnl  dniii  ri'gardiiiK  the  'J'berjnil  proeeHH.  Inslructive  ijlustralions 
»riT  given  of.i'xampleii  i>l  reiiairx  by  the  'I'hernut  i)rociMH  to  electrical 
and   allied   iiuw  liinery.     One   of  thew  nhows   an    armature  shafl 

Ferranti  Ltd 

HOI  I  IN  WOOD.  Lnncaahlr*. 

SWlTCnOEAR.    TRANSFORMERS.  METERS. 
ELECTRIC    HEATING    &    COOKING   APPARATUS. 


FURNACES  for  MELTING  WHITE  METALS.  Etc. 

[Ualfs  P.ittiitfi. 

WITHOUT  OXIDATION.       AUTOMATIC  HEAT  CONTROL 

PATENT  MIXER  PRODUCES  HOMOGENEOUS  ALLOY. 
Monometer  Heat-Controlled    Furnaces  for   Heating  the  Moulds. 

MONOMETER  Mfg.  Co..   Ltd..  Aston,    BIRMINGHAM 


■U  in.  diameter,  jHovided  with  an  extension  piece  to  allow  of  an  halt 
coupling  being  fixed  to  the  shaft  ;  another  shows  a  repair  of  a  "  com- 
[lound  fracture  "'  of  a  tramway  motor  case. 

Alfred  Graham  tt-  Co. — We  have  received  from  Messrs.  Graham  &  Co. 
t  he  loud-speaking  telephone  specialists,  a  hardy  annual  in  the  shape  of 
a,  pocket  Tide  and  Speed  Tables  for  the  ensuing  year.  We  do  not 
notice  any  reference  or  table  relating  to  the  "  tide  in  the  affairs  of 
men,"  about  which  the  immortal  William  had  something  to  say,  but 
])erhaps  this  omission  will  be  remedied  in  a  future  edition. 

Ilaslam  cC-  Stretlon  Ltd. — Now  here  is  a  particularly  charming  lady 
who  has  come  all  the  way  from  Cardiff  to  brighten  the  dull  moments 
of  the  ensuing  year.  She  rejoices  in  the  name  of  "  Anaabel  "  and 
she  also  brings  the  following  pretty  message  :  "  May  every  day  this 
whole  year  through  Bring  health  and  wealth  and  joy  to  you."  Wc 
arc  sure  that  she  will  keep  the  name  of  the  coiiii  any  who  has  sent 
her  out  fresh  in  the  memory  of  their  customers  present  and  prospec- 
tive. She  is  a  "  Bryson  "  girl  and  according  to  a  printed  description 
attached  to  the  calendar  is  the  work  of  Mr.  J.  Ross  Br3\son,  America's 
foremost  artist  in  pastel. 


NEW  CATALOGUES. 


FERR.-iNTi  (Ltd.). — Wc  ha\-e  recei\cd  from  this  cumpanj"  a  copy 
of  their  pamphlet  Ma  50,  which  gives  eomjjlete  instructions  for  the 
use  of  t^  pes  FC  and  FCT  a.c.  house  ser\-ice  watt-hour  meters.  Theie 
are  notes  upon  the  installation  of  the  meters  and  also  upon  theii' 
testing.  In  this  latter  particular  very  clear  diagrams  of  connnee- 
tions  are  given.  The  list  also  contains  a  number  of  tyidcal  accuracy 
cuiTcs,  which  relate  to  normal  and  overload,  varying  frecpUMK  y, 
varying  voltage  and  varying  power  factor.  The  iu.sliii(ti<in.s  iijion 
the  adjustment  of  the  meters  are  illustrated  with  ]ihotognii)hic  views, 
showing  the  meter  interior  and  index  fingers  pohiting  out  from  tlie 
illustrations  to  the  instructions  in  tyjie  for  each  separate  part. 

Langdon-Davie.s  Motor  Co. — Wc  have  received  from  this  firm  a 
copy  of  their  price  list  of  single-phase  motors,  40-125  periods,  and 
l>olyi)hasc  motors,  20-50  periods.  The  ]irices  are  clearly  set  out  in 
tabular  form,  and  are  prefaced  wMi  instructions  for  the  use  of  the 
com])any"s  code.  From  the  same  .s^mrcc  also  comes  a  neat  |)ocket 
notebook,  the  ruled  pages  of  which  have  as  a  jH'eface  a  number  of 
useful  tables  relating  to  the  company's  standard  motors,  both  a.c. 
and  d.c.  We  understand  that  copies  of  this  little  book  will  be  sent 
init  on  receipt  of  trade  card. 

\\'e.stern  Electric  Co. — We  understand  that  the  Western 
lOlectric  Co.  have  in  preparation  a  catalogue  relating  to  the  Davis 
Flood  lamp,  which  has  been  designed  on  cargo  light  lines,  but|in 
|ilace  of  tlie  cluster  lamps  a  single  1,1X10  watt  lamp  is  employed. 
This  lamp  is  housed  in  a  sjiecial  metal  casing,  which  can  be  either 
iiist  iron  or  steel,  and  which  is  finished  in  black  enamel  and  weather- 
proofed.  The  lamp  itself  is  backed  by  an  extra  heavy  mirrored 
glass  reflector,  which  is  attached  to  an  adjusting  rod  ;  tho  rod 
admits  of  the  adjiistnu'iit  of  the  rellccloi',  sj  that  either  a  solid 
beam  of  light  or  a  dilTuscd  light  islhrown  by  the  lamp.  It  isclaimcd 
that  there  are  no  dark  »|)ots  or  circles,  'i'he  lamp  easing  is  provided 
with  both  horizontal  and  verlical  ndjuslnuMits,  and  the  supporting 
sliindard  is  provided  with  a  large  <'asliron  base,  which  is  sufh- 
iintly  heavy  to  give  the  lamp  stability  without  the  need  f.)r  holding- 
down  bolls,  'i'he  front  of  the  lamp  is  rcnu)vable  by  foiu' screws  a)ul 
a  liayoni^t  lock,  and  the  lamp  itself  is  pnilccled  by  wire  glass  which 
is  laid  in  in  strips  to  allow  for  cxpaiisidii  and  c(mlrac(i(iM.  'J'his  glass 
may  be  splinlercd.  but  will  not  fall  mil.  Wc  iiiideislaiid  that  there  is 
likely  to  be  a  consi<lcral,lc  dcniand  lui  tlii'sr  Nuiips  f,,r  IIihkI  lighting 
purposes. 


GUARANTEED 


SECOND    HAND 


THE    VICTORIA    ELECTRIC    PLANT   CO.. 
SPENSER    STREET,    WESTMINSTER,   S.W. 

Phenai  Victoria  4026  Cramil  VtcmtniMr.  Sowait   London. 
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THE 


MOTOR 


Patents  Applied  fo 


A  practical  totally 
enclosed  motor 
which  can  be  run 
at  high  speeds  and 
which  is  moderate 
in    size     and    price. 


It  Isino  longer  necessary  to  employ  makeshifts 
^-/such  as  pipe  ventilated  motors,  and  it  comes  as 
a  boon  to  Engineers  [in  Ammunition  Factories, 
Chemical  Works,  Collieries,  Foundries,  Flour 
Mills,  Bleach  Works,  Steel  Works,  Wood-work- 
ing, Breweries,  for  Outdoor  Use,  in  fact  anywhere 
where  it  is  necessary  for  motors  to  be  placed 
in  an  explosive,  dust-laden,  or  wet  atmosphere. 


Magnet.    F-ianchester 
"OrdersXannon.  London 


Openshaw- 

London  49  Queen  Victoria  St  E.C 
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ENGLISH 
EDISWAN 

EVERYTHING 
ELECTRICAL 


The  house  of  Ediswan  is 
the  best  equipped  to  deal 
with      all      enquiries      for 

Everything 
Electrical. 

ENTIRELY  BRITISH. 


The  Edison  Swan  Electric  Co.,  Ltd. 

PONDERS   END.  MIDDLESEX. 

London    a  n  d^P  r  o  v  i  n  c  i  a  I    Depots. 


LIBERTY  AND  ELECTRICITY. 

At  tlujctxiit  o|jciiiiig  of  t}ic  new  sclicmc  of  ligliting'ofj  he]  .Statue 
of  Liberty  ii  niiinlier  of  addrcs.ses  wore  given  by  well-known  Ameri- 
eaim.  .S|ieaking  on  "  The  .Science  of  Electricity,"^Mr.  H.  -  L. 
J>oh«Tty,  of  the  .Sjciely  for  Klectrical  Development,  said  : — %f|^iT^(^ 

•■  1  aHHuine  llial  the  word  Hcience  shall  be  interpreted  in  its  broadest 
Honw.  The  (^real  e|H>ch  of  making  electricity  the  servant  of  man  was 
UHheied  in  by  the  diK<'overy  of  how  to  gciieiatc  electricity  by  niecha- 
nicul  methods.  The  whole  science  has  been  developed  ^during  the 
lifetime  of  ii  majority  of  the  men  who  sit  abotit  these  tables.  -  , 

■  If  (iiijone  of  yoii  has  occasion  to  talk  to  a  body  of  real  scientists, 
do  not  loosely  repeat  the  old,  worn-out  statement  that  '  the  science 
of  electricity  iH  only  in  its  infancy.'  1'he  science  of  electricity  is  far 
in  (Mlvnntc  of  every  other  science  of  its  general  class. 

■'  Kvcry  tninHformation  of  one  form  of  electricity  to  some  other 
form  of  i-lcrtririt\  is  accomplisli^'d  witli  marvellously  high  ediciencv, 
leaving  little  l4i  be  gained  even  if  jicrfection  should  be  reached. 

■■  Hut  electrical  energy  must  b(-  derived  from  and  converted  into 
other  fonuH  of  enerjy,  and  it  is  within  thes<!  kindred  and  allied 
HciwiceH  that  big  Iohmch  are  sustjiincd,  and  it  is  I  best!  sciences  which 
may  be-  twid  to  be  still  in  tli.'ir  infancy,  even  tliough  ceiilnrieH  old. 

"The  magnitude  ol  the  task  before  us  can  only  be  appreciated 
when  yon  rememb'T  thai  whenever  you  see  a  nnui,  \\onian  or  child 
doing  any  form  of  human  hdiour.  that  that  labour  can  either  be  rc- 
dinr-d  or  wholly  eliminnt/.<l  by  the  uw  of  i^lcctricity.  .Millions  of 
|H-oplc  every  tlay  uie  faligu"<l  with  lab.iur  that  it  is  not  nccoHsary 
for  them  to  do.  S'on  can  slat*!  the  eaw'  in  liny  terms  you  want  ; 
thil  ileclricily  will  noike  luinian  labour  morr^  produclivs;  that  it 
will  Iciwti  fatigue;  that  it  will  mak-  human  labmir  more  e(II<'ient, 
Init  it  all  conieo  Uck  lo  lb-  fa/t  that  I'verv  form  of  hiimiin  labour  niii 
Ik  eliiiiinal'd  or  rcdu..d  by  ni.  mom  of  ele.  Iricil  \ 


EZTI'A  r.C)V\PS  fJK 


ELECTRIC  VEHICLE  PROGRESS  SUPPLEMENT 


UUli-l  I-, 


■-  I  -.Kin 


- 'Mstrl- 

buUon.    Annual  L  ii -r:i:,tmn  H»tiR  on  ar't'llcallon  to 

"THE  ELECTRICIAN"  tRItJTINC  It  PUBLISHING  COMPANY, 

I,  2  Ii  3.  Salubuxt  Coom,  Fi.««t  Stmst,  Lomdon,  E.G. 


COMMERCIAL 
ENGINEER 

WANTS 
POSITION 


Si.xteen  years'  electrical  ex- 
perience ;  14  years'  outside 
representative  ;  2  years'  ex- 
ecutive position  buying  and 
selling.  Age  37.  Exempt. 
.Sound  &  well-established  con- 
nection London  to  Glasgow. 


Adch-iss  letUrs 
Crnilr  i-'    C.'. 


■Salesman"  cm-e  of  A.  J. 
r.  Slraml,    r.cidon,   ir.c. 


HEATING  HOUSES  BY  ELECTRICITY. 


{^  Tliere^is  no'denying  that  electricity  for  any  purpose,  luit  esjiccially 
for  house  heating,  is  ideal.  A  chiraneyless  city  is  a  consummation 
devoutly  to  be  wished,  but,  ala.s  !  we  fear  never  to  be  realised  except 
in  siumy  climes  where  winter  is  unknown  and  where  the  inhabitants 
are  as  anxious  to  rid  themselves  of  heat  as  we  are  to  get  i(.  Coal  at 
$10  a  ton  is  a  cheaper  source  of  heat  than  eb-ctricity  at  §10  a  kilowatt 
year,  and  it  is  well  for  central  station  managers  to  face  the  fact.  In 
some  sections  of  ths  country  where  water  ]X)wer  in  sufficient  quantity 
is  available,  in  the  absence  of  a  better  market,  there  has  been  a  ten- 
dency to  indulge  in  the  hoi)e  of  obtaining  the  money  which  u.sually 
goes  to  the  coal  man.  .So  long  as  this  is  conlincd  to  su]i])lanting 
other  froms  of  stoves  by  electric  nmges  for  cooking  pui'jxises,  the 
mo\cmcnt  is  reasonably  sure  of  success;  but  beyond  that  it  is 
doomed  to  failure. 

There  have  been  a  few  special  cases  of  electric  heating  such  as  at 
Rupert,  Idaho,  where  the  tioverinuent  supplies  the  school  houses 
with  energy  from  the  rccbnnalion  service  geneiatiug  .slntions  which 
otherwise  would  be  idle  (hiring  the  winter.  JJiit  one  swallow  docs 
not  make  a  sumuuT  :  if  there  have  been  sue<'cssl'ul  inslallatioiis 
in  Idaho  wilh  (Joverniuciil  liclii  I  linv  Ii:.m-  Im'cm  lailiiics  ibcic  also, 
as  witness  Twin  l''alls. 

.\  wide  Held  e-xists  for  piiilabic  I'lcrli-jc  [licatei.s  wbi'/h  are  used 
iiiterrnittcnily  when  severe  cohl  does  not  obtain  and  for  removing 
<liill  from  the  atmos|)here  of  rooms;  but  except  in  rare  cases  there 
is  no  field  Uir  a  syslcni  of  electric  hoU.se  heating  to  r.'placc  (be 
slandard  fonus  now  in  use  eniploving  coal,  with  coal  at  prcscnl 
prices.      ••  Kl.vlrical  World." 


Why  not  a  space  like  this 
under  reading  matter?  The 
cost  is  purely  nominal.  Let  us 
quote  you. 


'"'  '■'  'l''.Piopil''''(i.  "Thk  Elkctbiciam  "  Pkihtimo  AiiP  PiiBT.iDHiM.^r;  ,,  Lti...;iI  Iho  E  lllorl.l.PrliitinR.nnt!  Publlslilnn  Offices, 
I .  X  and  3.  Salimubv  Court.  Fiubt  Stubbt,  In  thn  CIt  y  o(  LONDON,  Friday,  January  12, 191 7. 
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4»  4' 4'4>4>«^4-"^4>-4><$>4>'^4'4'«$'4  <$"^4>44'4'4>4' 

4>     The   Round   Table.     4> 

'■  Noise  may  be  definefl  as  sound  out  of  place,"  says  an 
American  contemporary,  "  it  represents  a  dissipation  of  energy 
without  useful  result."  I  think  the  first  line  German  "  tren- 
chers "  would  flatly  contradict  the  last  statement,  however 
much  they  might  agree  with  the  first. 

*  *         *         * 

According  to  a  recent  report,  two  Zepps.  were  destroyed  in 
their  shed  owing  to  a  short  circuit  in  the  wiring  of  the  building. 
In  Hunland  this  disaster  was  probably  attributed  to  British 
spies  (why  not  ?).  Over  here  it  might  have  had  favourable 
notice  in  the  gas  Journals,  but  it  seems  to  have  excited  no 
comment. 

Regarding  my  note  a  couple  of  weeks  ago  about  luminous 
knobs,  it  seems  that  the  idea  is  not  novel  after  all.  Nearly 
50  years  ago  Mr.  Gus  C.  Lundberg  was  presented  at  birth  with 
a  "  luniinous  knob  "  which  might  easily  have  been  mistaken 
for  a  niinbiis.  Its  luminosity  was  so  noticeable  that  had  the 
present  day  lighting  regulations  been  in  force  it  would  have 
had  to  be  subdued  or  its  owner  placed  in  "  durance  vile."  The 
luminous  matter  used  in  this  case  appears  to  have  been  of  a 
very  lasting  nature,  as  Jlr.  Lundberg  informs  me  that  some 
30  years  ago,  when  in  the  United  States,,  an  Irishman  after  a 
close  scrutiny  said,  "  Look  here,  Lundberg  !  I've  been  thinking 
it  over  very  carefully,  and  have  come  to  the  conclusion  that 
your  father  must  have  been  very  rich,  or  else  very  extravagant." 
On  being  asked  to  elucidate  the  remark,  he  proceeded,  "'  He 
has  provided  you  with  a  mahogany  head,  when  a  deal  one 
would  have  done  just  as  well."  Father  Time  has  evidently 
been  at  his  old  tricks  since  then,  for  Mr.  Lundberg's  "  knob  " 
now  has  a  pie-bald  effect,  and  silver  tlireads  appear  amongst 
the  copper.  He  tells  me  he  not  long  ago  wrote  to  the  Irish- 
man : — ■'  Dear  BiUy, — What  you  took  for  mahogany  turns  out 
to  be  veneer  only — the  deal  has  now  begun  to  show  through." 

*  *         *         * 

How  often  in  a  lifetime  can  one  lift  the  telephone  receiver 
and  after  calling  "  Hello  "  hear  the  voice'of  the  man  who  wants 
vcu  on  a  trunk  line  without  giving  the  number  to  the  exchange 
(jperator  ?  I  have  had  it  happen  to  me  over  a  local  exchange, 
luit  never  on  a  trunk.  Mr.  M.  J.  Tilney  (of  the  Tilney  Mfg.  & 
Testing  Co.)  tells  me  that  recently  he  wanted  to  speak  from 
AVatford  to  his  co-director,  Mr.  P.  Jensen,  at  Southall,  and  took 
off  the  receiver  to  call  up  the  exchange  for  the  trunk.  His 
"'  hello  "  was  immediately  answered  by  Mr.  Jensen's  voice, 
and  the  desired  conversation  proceeded  without  interruption 
from  the  exchange.  I  believe  the  explanati(jn  is  that  Mr. 
Tilney  had  just  previously  concluded  a  trunk  call  to  the  works 
of  the  company  at  Bull  Inn-court,  Strand,  W.t'.,  and  this  had 
ni  t  been  cleared.  Mr.  Jensen,  from  his.house  at  Southall,  had 
also  been  on  with  the  works,  and  wanted  a  further  call,  and  at 
the  precise  moment  that  he  lifted  his  receiver  Mr.  Tilney  did 
I  he  .same  at  Watford,  and  they  were  connected.  Will  this  ever 
happen  again  before  peace  is  declared  i  1  think  it  is  a  clear 
case  of  tclesympathics,  and  am  awarding  (he  parties  concerned 
Hot  Plates  accordinglv. 


■'  The  Condition  of  the  Power  House  :  Some  .Vcrimonious  Ex- 
changes," says  a  "Northern  Whig"  headline.  This  is,  1 
believe,  not  the  first  time  that  my  contemporary  has  had  to 
complain  of  the  Belfast  telephone  system. 

In  a  certain  munition  works  that  I  wot  of  there  is  a  notice 

to   the  effect  that  card   playing  in  any  part  of  the  works  is 

strictly  forbidden  ;  and  yet  the  time  of  the  men  and  the  whole 

costing  scheme  is  woiked  on  cards  !     Seems  to  me,  stranger,  that 

notice  don't  hold  good  ! 

*         *         *         * 

An  interesting  function  was  performed  last  week  at  the 
Connaught  Rooms.  Mj'  old  friend  "  Jimmy  ''  Rook,  other- 
wise occasionally  known  as  James  Rook.  Esq.,  was  presented 
with  a  silver  cigar  box,  filled  to  the  lid  with  the  best  brand, 
by  a  few-  of  his  friends  and  admirers  in  the  electrical  industr}'. 
I  am  not,  going  to  say  how  long  "  Jimmy  "  has  been  associated 
with  electrical  factoring,  but  it's  a  decent  long  time  ;  in  fact  I'm 
told  that  he  can  claim  the  title  of  patriarch  in  his  line  of  business, 
and  I'm  sure  no  one  will  dispute  it.  I  hope  he  may  live  long 
and  continue  to  prosper. 

■"  A  vague  idea  of  the  impetus  women  have  given  the  war  machine 
by  their  physical  labour,"  says  a  newspaper  par,  "'  crv.'itallises  into 
poignant  i-o.ilisatiou  before  these  very  wonderful  jjietures  (exhibited 
at  Harrod'if,  Ltd.).  Frail  young  girls  handling  the  vital  parts  of 
instruments  of  titanic  destruction  ;  earnest  women  who,  in  pre-war 
days,  were  probably  incapable  of  putting  a  defective  carpet-sweeper 
to  rights,  now  running  complicated  machines  with  aplomb  ;  bright 
young  mecbaaics  in  short  skirts  .skilfully  putting  up  electric  fittirgs 
in  one  of  his  Majesty's  ships ." 

Here  the  writer  shows  signs  of  straying  from  his  subject,  so 
I  will  not  continue  the  quotation. 

OUR  HOT  PLATES. 
Nos.  226  and  7  to— 

Mr.  M.  J.  Tilney  and  Mr.  F.  Jensen  for  being  telephonetically 
sympathetic. 

No.  228  to— 

■■  Jimmy  "  Rook  upon  his  attainment  to  the  position  of 
patriarch  of  the  electrical  trading  business. 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  Jan.  17,  1880.] 
Wire. — The  greater  portion  of  the  wire  used  in  cable  work  is 
supplied  by  Germany.     This  is  partly  due  to  the  fact  that  the  cost 
oi  carriage  by  water  from  Cologne  is  less  than  the  cost  of  carriage  by 
rail  from  Manchester. 

Wanted,  A  Household  Motoe. — From  the  numerous  inquiries 
which  have  been  addressed  to  us  from  different  parts  of  the  country, 
as  to  whercand  at  what  price  the  small  electric  motor  of  M.  Deprcz 
for  household  purposes  can  be  obtained,  we  think  it  only  fair  to  infer 
that  there  is  a  neat,  cleanly,  and  economical  little  electric  motor  for 
home  uses,  such  as  driving  a  sewing  machine  or  coffee  m'll,  which 
would  be  welcome  to  certain  classes  of  the  community.  Will  our 
electric  niechanicians  take  the  hint  ? 

Sib  Rowland  Hill  Memorial. — A  telegram  of  the  Lord  Mayor, 
on  behalf  of  the  '"  Sir  Rowland  Hill  Memorial  Fund,"  has  been 
despatched  to  all  parts  of  the  world  eomicctcd  by  the  submarine 
telegraph  system  over  which  Mr.  Pender,  M.P.,  presiles,  namely, 
Turkey,  Egypt,  Jndia,  South  Africa,  China,  Straits  Settlements, 
Australia  and  America  ;  and  the  replies  already  received  from  the 
Mayors  and  representatives  of  the  cities  to  which  the  message  was 
forwarded  express  warm  interest  and  sympathy  with  the  object  in 
view,  all  testifying  to  the  boon  conferred  upon  mankind  by  the  intro- 
duction of  cheap  postage,  of  which  Sir  Rowland  Hill  was  the 
originator. 


No.  110 

Self-acting 

Motor     Starter, 

■■?.••    Type. 


IGRMIC 


AUTOMATIC    STARTERS 

save    Time    and    Money     and     cannot     be    mis-used 
by  the  operator. 
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Self-acting 
Motor      Starter 
and       Magnetic 
Circuit  Breaker 
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STANDARD 

ELECTRIC    MOTORS 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Heao  OfflcBi  CAXTON  HOUSE.  WESTMINSTER.  S.W. 
T«leph;r.ei  Geprard  660.  Tolegrarr.s  ;  "  Sieubralos.  Vic.  London. 

Soppliei  Dept. :    38  &  SB.  UPPER  THAMES  STREET.  E.C. 
T«l«phon»i  CiTT  5350.  Tolegrams  ?  '  Sieuotor.  Cent.,  London. 

HOME  BRANCH  ADDRESSES' 
BiRuiNOHAM— Central  Ho..  Nbw  St.  |  Manchester— 196.  Deansgato. 
Bristol— 30.  Bridge  Street.  Newcastle— 64-68, Collingwood 

Cardiff- 89.  St.  Mary  Street.  Sheffield— 22.  High  St.        [Bldgt 

Glasgow— 66,  Waterloo  Street.  I  Southampton— 46.  High  Street 

Branches  in   Principal  Towns   Abroad. 


WORKSHOP  ILLUMINATION. 


ConHiderablc-  interest  in  now  being  taken  b>  indii.strial  light  users 
in  the  more  mwlern  high  efficiency  electric  lamps,  botli  high  candle 
power  Ktraighl  filament  and  high  candle  powci  half-watt  filament. 
The  economies  in  energy  consumption  which  these  lamps  make  jwssiblc 
ate  in  themH"!ves  a  (^n-al  altnulion.  I'spi-rially  to  owner.';  of  factories 


Ferranti  Ltd 

HOLLINWOOD,  Lancashire. 


SWITCHGEAR,  TRANSFORMERS,  METERS, 
ELECTRIC    HEATDia    &    COOEINa  APPARATUS. 


compared  with  gas,  and  where  this  is  the  case  the  electricity  under- 
taking is  confronted  with  an  incongruous  state  of  things  occasioned 
l)y  electric  diiving  and  ga-^  lighting.  Once  the''gas  installation  goes 
in.  it  is  very  difficult  to  displace  it,  and  electrical  contractors  need  to 
iiiake  every  effort  to  in.stall  both  power  and  lighting  in  the  initial 
stages  of  the  conversion  from  steain'or  other  driving.  ^■"■I 

Xow  the  industrial  Jight  usevjis  "up  against"  a'valhev  difficult 


Maihine  Shop — f.^  yds.   by  3o  yds. 
Ninety-five  (iO-w.\TT  Wot.vn  Ij.mips. 

jiroblem  in  deriding  whether  he  shall  install  gas  or  electric  light. 
His  difhculty  chietiy  resides  in  the  fact  that  more  often  than  not  the 
initial  outlay  involved  is  much  lower  with  gas,  and  this  consideration 
may  have  to  weigh  with  him  more  than  any  other.  His  decision  is 
then  inxmediately  made  and  the  gas  installation  is  put  in.  He^Vill 
probablVjiiot    hesitate  ■■\i-ii^ii|inn   the   matter  of  the  increased   in- 


KHK'TtXn  Mllnl'(r.MIT  VIKW)      :ir>  VIIM.    IIV    fill  VIIH, 
HlXT^-   FIVI'.    IIHt  W>«TT   H\I,F-W.\TT   I.AMI'M. 


M AciiiNi;  Siioi',  liiiiMiKK  Hay— t.")  yds.  iiy  Hii  vns 

NlNKTVT-IVI-:   IHl-WATT   WoTAN    LaMI'S. 


nixl  M'irkRhiipM.  Ill  II  hill  iiieiiiiHuJiTalileniiiiiliiT  of  eiiNCH  llii<  driving 
of  Ih"  In'  torinn  m  iiinlertiiki'ii  by  ejeeli  ie  iiiotorN,  the  neecKMiiry  eiii'igy 
f'lr  will' I,  K  j.iir  III  •<!  Ill  i|iiit<>  faviiiii'iililc  riiloH,  SiniielimeH  the 
.  ■  ..f  .  .,rr  ,|i  fr.hKit  n'(  mill  the  i-o'<i  of  n  iiioilern  liKhliiiK  initalln- 
' "•   I'"  (jr.-iil  lo  pliice  i-liH^trii!  lighting  mi  ii  faVniinilile  ImHiN  hh 


Hiirftllee  premium  wi(h  Kii"  ii'*  nunnst  eleetrii^  bghl-  ''li-"'  '■■*  H'"' 
impeet  of  offnir.H  in  quite  a  number  of  iiidusliial  in.Mtiill.ilious,  niid  it 
will  H'rve  lo  explain  why  electric  driving  and  gas  lighting  are  seen 
Ingclher  within  Ihe  same  faelory  walls. 

The  high  first  eosl  of  the  elecirie  light  inslailat  ion  is  not  always  a 
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Canadian  and  Indian 
MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM  STOCK  200.000  Ibg. 


Peerless    Leatheroid   Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 
THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 
ADMIRALTY    OVER    1910.    1912.    1913.    1914   and   1915. 


ATTWATER  &  SONS, 


,..J;'e7.Tr».o„,      HopWOOd  St.  Mills,      Established  ises. 

Telephone  No.  PRF^TOM  5th  EdiUon  A  B  C 

1045  (2  line.).  r  IVCO  1  yjl^.  jj  We.tem  Union. 


THE 


ELECTRIC 

FIRE 


Has  given 

Universal 

satisfaction 


NO 

ADVANCE 

IN 
PRICES. 


Write    for   LIS'l"  G  (Fires   and   Cookers), 
<o   Sole    Manufacturers 

THE  ARORA  CO.,  LOUGHBOROUGH. 


\mmpM 


One  of  the  smallest,  cheapest, 
and  most  effective  watertight 
turn  switches  on  the  market. 


Made  in  5  and  10  amp.  sizes 
in    brass    and    iron    cases. 


SIMPLEX  CONDUITS  LTD. 


G.M^RISON    LANE 


BIRMINGHAM. 
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SLIDING  RESISTANCES 

FOR 

LAMP  TESTING.  METER  TESTING. 
ACCUMULATOR  CHARGING. 
FURNACE  WORK.  LOADING. 

LABORATORY  WORK,  Etc. 


BRITISH-MADE   THROUGHOUT. 

ISENTHAL  &  CO., 

(DEPARTMENT  4) 

DENZIL  WORKS,  WILLESDEN.  LONDON,  N.W. 


matter  of  the  lamps  themselves.  The  electrical  contractor  comes  carbon  iilaiueul  lamiis.  Heisalittle  taken  aback  when  the  electrical 
along  with  a  proposition  that  special  reflectors  should  be  used  and  a  contractor  tells  hin\  that  he  must  scrap  all  this  and  go  in  for  large 
•■  scientific  "  equipim-iit  put  in.  jicrhaj.s  rcgardN  ss  ot  Iiis  prospective      reflect. n  -  \i  it':  ^''rj  Taht  units,  new_^\viring  and  fittings  for  these  anil  a 


f    Ac  luMATIl'    .M\illlM,    Midi ^iU  YIIS.     ;;y     lU    vl': 

TwKi.vK  HO-wAiT  Half-watt  I^ami's. 


l''ul!TV     HHI-WATT    HaI.F-XVATT    I/AMI'! 


Ail"MMIi     SiKif  (j-AIll     ,      .,'.1    ,1<.._J..     Ill 

TWBLVK  U().WATT    HaI.I'WATT  LAMI'M. 


AsMKMiu.iNd  Siiiir — .'in  vh'..    ii\   :I(i  \  u-^ 
Sixry-rivK  IOO-wati'  II  \i.r  wai  1    I,\mi- 


.  ii»i<.ii|.  t  ..■'|MHk«t;iin<|  Ihe  (iiel   t\uH  the  HiirroundinKx  may  lie  mil  IiomI  of  other  allerationH.     On  the  oIIut  side  of  tluYiiccouiitJis  prob- 

■  i|i">''b    t'lr  11  m-ii-nliln    mKlnlliilion.      IVrliiipH   (he   in-hmlriul   ligli  alijy  an  exlri'mcly  hiiihII  outlay  for  (he  gas  piping  and  luirmis  wit li 

||*  r  I,  iM  alri  (uly  in  x  tvicc  nn  iiiMlaJIniiuii  i>l  electrif  ligli(  widi  plain  a  iiuiiiitenancc  eon(rac(  for  n(iiii(lcn.  Ac. 
I»iid.ii.f«,  ennm'-llnl  Iron  Hhiulr-ii  and  |icrii»pii  (Iflii  it  not  in  (ladi  ')  UV  have  alwayn  upheld  (lie  need  lor  iinproMil  laitory  liglilmg. 
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PRESCOT     ELECTROLYTIC 
PREPAYMENT  METERS 

FOR      DIRECT      CURRENT. 


No  Motor. 


No  Switch. 


No  Clockwork. 


No  Counter. 


BRITISH  INSULATED  S  HELSBY  CABLES. 

LTD., 

Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works  :     PRESCOT    and     HELSBY. 

Branch    Offices   in:     LONDON.    MANCHESTER.    GLASGOW,    BIRMINGHAM. 
NEWCASTLE,   CARDIFF.   DUBLIN.  LEEDS  &  BELFAST. 

OVERSEAS    BRANCHES: 

AUSTRALASIA:   The  Wool  Exchange,  King  Street,  Melbourne. 
EASTERN  INDIA:    11,  Clive  Street,  Calcutta. 
SOUTH  AFRICA:   Telegraph   Manufacturing  Co.  (Colonial),  Ltd. 
P.O.  Box  2827  Johannesburg. 
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FOR 


EFFECTIVE    IMPREGNATION 

USE 


LAC  WATT 

Blajck.  or  Golden  Brown. 

JENSON&  NICHOLSON  M^.  SlllC&^A^^&m 


"THOR"  High  Grade  Specialities 

CASING    and   CAPPING        CABLE   CONNECTORS 
CONDUIT  COMMUTATOR    COMPOUND 

CABLES  WATERTIGHT   FITTINGS 

AND   ALL  ELECTRICAL   ACCESSORIES. 

WRITE  FOR  PRICES   &  DISCOJNTS. 

HASLAM  &  STRETTON,  Ltd.,^B-';^uYi:MVe.S1S?-^&l' 


but  i)rol>aljly  onl^'  tlic  ek'ctrica!  coiitnictor  knows  how  tlitiiiult  it  is 
to  bring  the  workshop  proprietor  up  to  the  scratch  to  pay  for  these 
improvements.  He  also  has  an  idea  that  he  is  transgressing  the 
unwritten  as  well  as  the  written  laws  of  illuminating  engineering  in 
.suggesting  any  alternative  scheme.  For  instance,  the  prospective 
customer  may  suggest  that  he  should  use  half-watt  or  other  high 
candle  power  lamps  in  his  existing  fittings,  pendants  or  othervvise  ; 
that  is,  of  course,  for  the  general  illumination.  To  this  proposal  the 
contractor  may  not  agree  and  the  order  will  then  probably  go  to  gas, 
or  the  factorj'  owner  may  continue  with  his  installation — modiiicd  to 
the  extent  of  a  few  metal  filament  lamps. 

The  adjoining  illustrations  kindly  supplied  by  Siemens  Bros. 
Dj-narao  Works  are  typical  of  heterodox  illumination  in  a  factory, 
but  thej'  arc  of  interest  because  they  show  how  the  mstallation  was 
saved  to  electricity,  at  the  expense  of  the  '*  correct  thing  "  in  illu- 
minating engineering.  While  it  is  in  this  latter  respect  a  trans- 
gression, it  is  an  excusable  one,  for  the  construction  of  the  factory  was 
such  that  to  have  put  in  a  "  scientific"  installation  would  have  made 


.\1>'  MiM-.  .Siiiji" — 45  yi)s.   uv  ;{.j  \in. 

-NlNKTV-FIVK  (((»-WAIT   WoT.\N    L.\SI1"«. 

Ihf  ooHl  apiH'ur  extortionali-  ami  have  deprived  llic  iiiduHtrial  liglil 
iii«T  of  the  iulvuiitiigCK  of  jiKMlcni  economical  electric  light  units. 
IriHt.dliitiiMiM  of  tliJH  kind  do  not  del  met  in  the  HiighlcHt  degree  fmni 
llie  wiiumI  principlcH  of  ••  good  lighting"  for  factories,  ho  ably  |ai<l 
down  by  illiKnlMiiting  engiin-ers.  They  may  be  taken  as  an  inter- 
meiliiiry  <Ihhm  of  ligliliiig  innliillation  in  which  the  light  user  can  lie 
givi-n  mit iMfiielory  ligliling  with  uniU  which  arc  undoubtedly  ecoiio- 
iMJeiil  iitid  which  niiiy  in  IIichc  cuhck  be  employed  with  (piile  ordinary 
Hliiid'".     Iliiving  lliiiN  Me<!uri'(l  (lie  buHincNH  for  cleelridily  and  pre- 

\enle4l  lid  iir(|uiHitlun  by  guH  tl lei-trical  conlraetor  \m\y  in  llii' 

V<«x\  time  of  the  factory  proprietor  iuHlall  lidingH  and  ofheV  illuiiii 
nation  ii<r<'«w,ij,.H,  which  will  render  Ihc  light  unit  ilMcIf  even  more 
•  llicienl. 

Kleelrienl  eonlrii'lofH  will  we  feel  mire  weh^onie  Home  lieciim)  in 

thin  regnrd  fruin  illiimiimling  engiii m  and  tuki'  eoiimge  in  reeoni- 

ni-iyltUK  lor  fnetory  lighllng  Imlfwiitl  an>l  high  candle-power  lanipK 
i'Vi!||  in  exiHliiiK  liiiiiiKn. 


FABRIC  BRAKE  AND  CLUTCH  LININGS. 

The  extent  to  which  faljric  has  replaced  all  other  substances  as  a 
fiiction  material  for  brake  and  clutch  linings  is  hardly  realised  even 
by  engineers.  Practically  every  motor  'bus  in  London,  for  example, 
has  nOAS'  fabric  linings  on  its  clutches  and  brakes,  whilst  all  the  under- 
groimd  railways  in  London  and  Paris,  as  also  in  the  Glasgow  subway, 
now  use  fabric  brake-linings  in  place  of  metal  blocks.  Mi.  J.  Osw  aid, 
of  Glasgow,  in  a  Paper  ri'ad  a  few  weeks  ago  before  the  AssorKitmn 
of  Mining  Electrical  Engineers,  dated  the  use  of  cotton  for  this  pin- 
])OSe  back  to  20  years  ago,  when  cotton  brake-blocks  were  first  tried 
on  hoise-tranis,  and  were  found  to  have  points  of  very  great  superi- 
ority over  wood,  esj^ecially  as  regaids  their  efficiency  when  heated 
by  friction.  Since  that  time  great  improvements  have  been  made 
in  the  manufacture  of  friction  fabrics.  The  bonding  cement  has 
been  rendered  more  heat-proof,  and  a  process  has  been  developed 
wheiiliv  the  burning  point  of  the  fabiie  itself  is  laiscd  75  per  cent. 
Faliric  lining  is  of  two  main  kinds — that  made  of  cotton,  and  that 
made  of  asbestos.  According  to  Mr.  Oswald,  the  cotton  fabric  has 
the  highest  coefficient  of  friction,  i.e.,  0-5  to  0-7,  and  is  capable  of 
absorbing  mucli  greater  work  in  foot-pounds  per  square  inch  at  a 
given  pressure  than  asbestos  material.  The  coefficient  of  fiiction 
rises  with  increased  temperature,  and  is  jiractically  unaffected  by 
oil  or  water.  In  actual  test  results  obtained  by  the  National  Physical 
Laboratory  on  cotton  material,  the  wood  absorbed  in  foot-pounds 
])i'r  square  inch  per  minute  was  72,000  dry  and  70,000  when  lubri- 
cated, the  pressure  being  30  lb.  and  1601b.  lubricated.  The  choice 
between  cotton  and  asbestos  is  determined  in  part  by  the  amount 
of  heat  that  is  likely  to  be  generated.  The  heat  limit  with  cotton 
is  400°F.,  and  in  all  cases  where  this  heat  limit  is  likely  to  be  exceeded 
it  is  advisable  to  adopt  asbestos  material.  The  coefficient  of  friction 
of  this  material  is  O-."!,  and  it  is  remarkable  that  it  prai:tically  remains 
iiinstant  undi'r  \aryint;  conditions.  Its  value  lies  in  its  great  heat- 
resisting  (iiialities,  which  recommend  its  use  on  exceptionally  heavy 
and  prolonged  braking  or  similar  duties.  Owing  to  its  nature, 
asbestos  material  is  usually  reinforced  with  brass  wire,  which  makes 
it  more  expensive  than  cot  Ion.  Failures  with  fabric  linings  are  not 
unknown,  but  thy  majority  of  them  Mr.  Oswald  ascribes  to  pre- 
ventable causes  :  (a)  To  the  use  of  wrong  material  ;  (b)  to  failing  to 
kccptlie  fabric  face  elearofthe  opposing  face  when  the  brakcsarcout 
ol  .ii'tion  ;  (r)  failing  tot  nsurc  that  the' fabric  is  kept  well  home  wIk'M 
iipplicd,  or,  in  other  woi'ds.  "  followi'd  up"  ;  (rf)  incorrect  iixiiig  of 
linings  to  the  engaging  media  ;  also  (e)  through  expecting  too  much 
fiom  tjrakes  which  have  been  under-dimensioned  by  the  makers  for 
the  duties  they  have  to  perform.  Collieries,  it  appears,  are  now 
taking  up  fabric  linings  extensively  for  brakes  on  main  wniding 
engines  and  haulage  gears.  Their  use  saves  the  ropo  considerably 
on  account  of  the  smoother  action,  the  upkeep  cost  is  even  less  than 
with  wood,  and  [\wyv  aic  further  advantages  in  the  shape  of  improved 
control  anil  speedier  working. 

The  immediate  reason  for  introdticingfabriu  linings  for  the  brakes 
of  the  inidcrground  railways  is  intei'esting.  Iron  brake  blocks  give 
olT  an  amount  of  iron  dust  which  totals  to  surprising  ligurcs.  Three- 
(|uarters  of  a  ton  of  brake  dusl  per  mile  has  been  proved  to  be  pro- 
duced evci\  iiuintli  ill  the  New  York  subway.  This  dust  not  only 
short-circiiits  the  electric  signalling  iip|iaratus,  and  causes  stoppage 
ol  trains  daily,  but  as  it  Xetlles  on  the  track  the  oil  fmm  the  motors 
liccomes  mixed  with  it  and  forms  a  highly  inllammable  mixture.  It 
was  the  iiceuntulation  of  this  and  the  red-hot  sparks  from  the  nu'lal 
blocks  whic^h  caused  the  Paris  lire  a  few  years  ago,  in  which  180  people 
lost  their  lives.  I''iies  in  London  underground  railways  have  also 
bc'en  attrlliiitcd  to  this  ciiiisc.  The  rapid  ninning  of  th<'  trains 
throws  oir  nil  from  the  mnlors  under  the  iMiiirlics.  iiiid  the  atmosiihcn' 
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"Manufactured  by  the  Vandervell  Com- 
pany, one  need  scarcely  add  that  these 
batteries  are  built  for  service,  yet  their  prices 
wUl  be  found  to  1  compare  favourably  with 
any  others,  made  either  here  or  abroad." 
— Extnici  froin  "Spoiling  Lijc,"  ll/G,li)l(J. 


/lage  Art    Lmjld  just  fnlilhheii. 
■ciricians  are  invited  totvritc/oracopy. 


BRITISH    BATTERIES 
for  AMERICAN  CARS 


THE  unit  most  likely  to 
require  renewal  in  an 
American  automobile  is 
the  Battery.  We  therefore 
designed  and  noiv  offer  British 
Batteries  of  correct  shape,  di 
mensions,  voltage  and  capacity 
for  every  make  and  model  of 
American  automobile  which  is 
or  ever  has  been  in  general  use. 


"Electrical  Engineers. ACTON,  LONDON.w 
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250  K.V.A.  Rotary  Converter.     6  phase,  50  periods,  480/560  Volts, 
1,000  r.p.m.     Inverted  type. 


River  Don  VC/'orks,  SHEFFIEI.D. 
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E.  SHOWELL  &  SONS.  Ltd., 

STIRCHLEY.    BIRMINGHAM. 

Cast 
Cable  Sockets. 

Suite  E74.     Made  1q  bU  Size 

Type  A. — Straight 
„     B.— Offset 

,,     C— Right  angle. 

Ulnstrated  Dimensioned  Showcard  for  Drawing 
Office  use  supplied  free  on  application. 

Sole  Agent  lor  the  Electrical  Trade.— 

LIONEL  ROBINSON,  l„^l%l]%l''.l\ 

TELEPHons-.Holborn  6323. 


Ijeing  charged  with  metal  dust,  a  ver\  inflammable  mixture  is  scat- 
tered allover  the  train.  It  was  partly  to  prevent  these  troubles  that 
the  cast-iron  block.s  were  abandoned  in  favour  of  cotton  linings. 
Since  their  introduction  not  a  single  fire  has  been  reported  on  any 
of  these  railways.  Continued  use  led  to  the  discovery  that  there  \va^ 
no  appreciable  wear  on  the  tyres,  both  tyres  and  rails  being  highly 
burnished.  A  further  very  important  result  is  that  since  fabric 
linings  have  been  used,  rail  corrugation  and  flats  on  wheels,  which 
commonly  existed  with  the  use  of  metal  brake  blocks,  have  dis- 
appeared.— "  Times  Engineering  Supplement." 


CO-OPERATION  AND  FOREIGN  TRADE. 

In  a  recent  article  on  the  subject  of  "  What  Co-operation  Means 
in  Foreign  Trade,"  our  contemporary,  "  Electrical  World,"  N.Y., 
effected  some  interesting  comparisons  among  the  groups  of  cU-c- 
trical  manufacturing  Hnns  in  Great  Brita-n  and  on  the  Continent  of 
EurofK'.  The  suggestion  is  also  made  that  there  .should  be  greater 
co-op<-ration  among  American  electrical  Arms.  We  give  the  following 
abstracts  from  the  article  : — 

Bkiti.su  Invk.stment.s  and  Co-operation. — British  investments 
in  foreign  public  service  or  utility  corporations  related  to  or  de- 
pi.-ndenl  upon  the  electrical  industry,  not  including  the  United 
Slates  and  Canwlu,  are  in  excess  of  81,000,000,000.  The  British 
orgiinisation  and  control  of  these  undertakings  is  reflected  in  tie 
British  export  trade,  for  British  factories  are  the  chief  feeders  of 
Ihew-  eonsum'-ri*  of  cjielrical  goods.  It  is  but  naturalthat  contract 
M|)<-eilicutionH  dictiiti-d  by  British  executives  and  engineers  call  for 
British  or  British-standardised  equipment  and  supplies. 

Kfkkctivk  Bkama  Oiujanisation. —  In  the  export  of  electrical 
Kupplies  and  equipment  British  manufacturers  co-ope-.ate  in  a  com- 
I>rehenHive  und  efTe(-tive  organisation,  the  British  Electrical  and 
Allied  .Miinufarrturers'  Association.  The  avowed  activities  of  the 
.\.«iui('iation  am  directed  toward  fost<'ring  and  protecting  the  elec- 
Irienl  nnd  related  inrluslrii-s  in  Creiit  Britain  through  e()-o])(Tative 
netion.  The  AsmH-iation  further  provid<'H  machinery  for  th(^  ])ro.s<'- 
eutirm  of  eliiims  beliire  the  (lovernjnent,  Mmiicijial  ('orporations  and 
lh<'  Boiinl  of  Trmie,  and  against  common  carriers,  (iovernmcnt 
HIIIm  nnd  Home  f)l1ice  Begiilutions  aUeoting  the  electrical  and  allied 
industrifH  recejvr  |ir(>mpl  and  practical  attention.  Conferences 
hnve  luTn  held  with  JiriliMli  Colonial  authorities  res|)ecling  tarifl' 
m"aiinreN.  (»v<-rwn«  coiiiriiitlecs  in  the  Colonies  and  in  foreign 
lOUnlrieK  hnve  l):-cn  np|><i  iitcd,  and  the  efforts  of  IheHc  Coniniitlces 
linvi'  In'.  II  directed  niong  praclieni  lilies  Hiich  as  reports  on  (I)  llii- 
I'hief  liandii  ii|iN  lo  Itrilish  trade,  Miisceptible  of  removal  through  the 
eieniiMi  of  iiijliieiici'  on  or  through  the  (Jovernmeiil,  whether  c>f  the 
(nilid  Kingdcnn  or  of  lh<-  eouiitry  under  consitlerution  ;  (2)  the 
<  hief  Hliorloiinlngii  of  Itrilish  mniiufiietiirerH  in  Hiieh  connections  as 


price,  deliveries,  design,  behaviour  of  plant,  &c.  ;  (3)  the  success  oi' 
methods  employed  by  toreign  competitors,  withj^a  description  of 
them  and  recommendations  flowing  from  such  investigations.  The 
central  office  in  London  also  acts  as  a  clearing  house  for  information 
in  regard  to  important  tenders  in  the  exjiort  field, 

fs  Co-OPEBATION  AMONG  AMERICAN  MANUFACTURERS. — Under  pre- 
vailing conditions  it  is  not  profitable  for  smaller  concerns  to  main- 
tain independent  selling  organisations  abroad,  however  etticieiit 
individually  that  representation  may  be.  The  individual  or  spcrialt y 
n\anuiacturer,  however,  ably  represented  in  his  line,  obviously  would 
hesitate,  and  probably  would  be  unable,  to  bid  with  safety  on  a  whole 
contract.  -His  better  prepared  foreign  competitor,  with  a  widespread 
organisation  at  his  back,  would  not  be  affected  by  similar  limitations. 
In  the  cases  of  the  General  Electric  Co.  and  the  Westinghouse  Electric 
&  Mfg.  Co.  there  i.s  little,  if  any,  inferiority,  as  compared  with  their 
foreign  competitors  so  far  as  industrial  combination  affects  their 
efficiency.  Co-ojjeration  of  American  electrical  manufacturers  would 
jiermit  the  joint  financing  of  many  foreign  enterprises  in  which  such 
financing  must  be  done  to  secure  the  business.  Moreover,  it  would 
jjcrmit  the  extension  of  credits,  where  necessary,  to  compete  with 
the  credits  offered  by  foreign  manufacturers.  In  seeking  the  re- 
moval of  restrictions  or  obstacles  to  treer  trade  in  American  goods, 
in  propaganda  favouring  the  adoption  of  American  standards  and 
designs  by  Governments  and  others,  and  in  education  abroad  toueh- 
the  merits  of  American  electrical  products,  united  action  would  be 
invaluable. 

Monopolies  in  Certain  Lines  in  Germany. — A  special  i'<'|i(irt 
by  Julius  G.  Lay,  United  States  Consul-General  at  Berlin,  tlatcd 
Nov.  2  to  16,  1915,  refers  to  the  electrical  industry  as  follows  :  In 
certain  lines  there  are  occasionally  absolute  monopolies.  For  in- 
stance, the  Vereinigung  Dcutscher  Staikstrom  Kabeliabrikanten  is 
a  cartel  for  high-tension  cables.  The  contract  runs  until  l!tl". 
This  cartel  is  composed  of  Bergmann,  Siemcns-Schuckcrt,  Feltcn 
&  Guilleaume,  A. E.G.  and  SiiddcutsclK'  Kabelwerkc,  and  is  an 
absolute  monopoly.  Also  Akkumulalorcnfabrik  Berlin  u.  Hagcn 
is  a  monopoly  of  the  storage  batliry  manufactories.  Siemens. 
Halske  and  A. E.G.  have  bought  up  about  :{0  different  storage  battery 
manufactories,  leaving  only  one  outsider,  the  .Accumulatoren  und 
Klcktricitiits  Werkc  A.-<!.,  formerly  W.  .\.  B.ise.  The  nu>no])oly 
pays  2.">  per  cent,  dividends. 

The  lamp  busincs.s,  which  is  of  great  importance,  is  the  main  licld 
for  sharp  competition  between  tlu^  firms  A. E.G.,  Sienu'ns-Schuekerl, 
Hergm'mn,  and  the  Auer  Gesellschaft  (which  makes  only  lamps,  both 
gas  and  electric).  However,  jiatent  conventions  exist  between  thcsi' 
companies  and  between  i-ach  one  of  Ihein  and  the  General  ICleelrio 
in  America.  .Mtogether.  then-  an'  1  I Jeompetitors  nviking  metal- 
filament  lam|)s.  'I'he  German  electrical  concerns  in  I'.uropean 
countries  have  their  own  fcucign  company ;  in  South  .Ame'ica  they 
have  their  own  company  in  the  principal  cities,  but  in  som<i  eases 
have  agents  to  whom  salaried  engineers  from  the  Home  Olficc  are 
acen'dited  and  pa'd  by  the  Home  OHice.  The  A.l'^.ti.  alone  has  100 
olhces  in  Coiitiiiciitaf  iMirnpr  initsidc  of  Gcrniany  and  ti(»  oinecs 
outside  of  Kuin|ie. 


Cork  for  Insulating 

'Como'^i^oU   •Imll.r   lo  "  9ub»rlt»  •'). 
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■I  Pii'jllst*!  »■•/  I 
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The   round   Table.     4> 

Event  OF  THE  Week.  -E<limm<l  Hill  '"  comes  t()  tciwii  "  ;ni(l 
l)reaks  out  into  verso. 

Tlie  following  is  worthy  of  a  place  among  tlio.sc  jrwols  of 
lfttpr.s  whicli  electrical  firms  receive  almost  regular!)'  in  the 
morning  mail  : — 

1j  ear  Sirs  — I  have  an  invention  for  a  new  kind  of  electricity  which 
should  be  profitable.  It  consists  of  a  copper  vessel  2  feet  in  sr|uarc 
iillcd  nearly  full  with  turpentine.  The  vessel  is  then  heated.  A 
platinum  wire  touching  the  vessel  is  the  producer.  Tliis  electricity 
is  much  more  powerful  than  generated.  The  turpentine  does  not 
need  renewal.  Ordinary  electric  wires  can  be  attached  to  the 
platinum.  The  vessel  should  be  closed.  I  offer  vou  this  invention 
tor  £200. 

When  letters  .A  tliis  kind  are  answered  the  reply  is  usually 
not  cjuite  suitable  fcjr  publication. 

Anent  the  above,  Mr.  Scholey,  of  the  Electric  Suction 
(?leaner,  has  sent  me  the  original  of  an  incjuiry  letter  which 
he  received  in  response  to  an  advertisement  in  '"  Punch  "  of 
]iis  ■■  Electric  Housemaid  "  : — 

tJENTLEMEN, 

Please  send  me  a  Booklet  Xo.  1.     I  send  m\  love  to  you. 

.TONNEY    I'.VCB. 

2,  Via  Birchircara,  (!.  Attard.  Malta. 
I    understand   that   "  Jonney  "    has   liad    her   catalogue    and 
<loubtless  will  send  more  love  with  her  order. 

I  came  across  quite  a  good  .story  this  week  which  relates  to 
an  order  for  a  gas  engine  which  was  placed  with  a  firm  of 
manufacturers  by  a  textile  mill  "  up  north."  The  name  of 
the  mill  is  famous  and  I  need  not  therefore  mention  it.  The 
penalty  clause  against  non-delivery  was  something  like  t.jd  a 
week.  A  certain  gentleman  spending  his  holiday  on  the 
Thames  discovered  a  friend,  who  showed  signs  of  advancing 
years,  living  in  state  in  a  riverside  mansion  with  houseboat, 
grounds,  &c.  "  What  are  you  doing  here,"  he  said,  "  I  tluiught 
the  textile  industry  was  not  particularly  flourishing."  "  It 
isn't,"  came  the  reply,  "  but  40  years  ago  I  ordered  a  gas 

engine  from  the Manufacturing  Co.,  and  there  was  a  [)ar- 

ticularly  good  ])pnalty  clau,se  attaching  to  the  contract  !  " 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  Jan.  24,  1880.] 
Bradford. --'J  he  Town  Cuuuril  lius  ihrided  tu  accept  the  ofler  nl' 
the  Telephone  Company  for  the  supply  of  a  telephone  between  the 
l5ra(l.for<l  Town  Hall  and  the  Valley-road  (iasworks,  at  the  charge  <if 
1 1 .'{  jier  year. 

Paper  Carbon. — M.  A.  Vassard,  on  •Ian.  1 7.  writes  to  the  "  (ilohc  " 
lonimenting  on  Edison's  new  departinc,  nod  in  the  course  of  his 
letter  he  says  :  "  Gas  proprietors  may  slumber  in  perfect  (piietness 
as  far  as  Mr.  Edison's  new  burnt  cardboard  himp  is  concerned." 

CarM.sle. — The  electric  light  has  been  successfully  used  in.side 
Her  Majesty's  Theatre  at  Carlisle.  We  have  long  thought  that  its 
liitiod\iction  into  our  London  tlieatres  would,  he  merely  a  work  of 
time,  and  we  hope  that  the  rivalr^y  shown  in  the  country  « ill  indurc 
some  manager  to  give  it  a  trial.  Success,  however,  uill  in  a  (^real 
measure  dc|ieu(l  U|iini  I  he  electrician  em|il(i\i  d. 


SALVE  ET  VALE. 

How  ni.cmoi'v  turns  to  the  Engineers'  Club, 
That  wonderful  m.ixture,  half  Church  and  half  Pub  I 
Now  exiled  to  London  nty  thoughts  fondly  roam 
To  the  Club's  comfy  .smoke-room,  "  my  spiritual  liiijac," 
At  2.:!0  p.m  ,  wlicre.  digesting  their  lunch. 
The  I'atrcs  ('(inscripti  m.i-et  all  in  a  bunch. 
The  cinlr  si  ails  small  liut  unbmitcd  ir 
\\i\\  br  scon  as  lliu  clock  turns  to  sweet  Ijyc  and  bye 
Now  usually  tirst  of  the  Circulars  are 
Xelson  Bower  and  Satan  (who  wants  a  cigar), 
As  the  jackal  the  tiger,  so  Satan  doth  toil 
To  follow  that  talkative  Expert  on  Oil, 
\'\'ho  S'ts  there  supreni.e  with  a  truculent  air. 
And  talks  of  "  Sir  Charles  "  and  "  My  friend,  the  Loi'd  Mayor. 
Old  Satan  talks,  too,  but  respon  iible  Prints 
Of  his  manners  and  language  can't  even  give  hints. 
But  as  he'll  be  Chairman  and  must  drop  his  Vice 
There's  a  cliancc  his  behaviour  may  .sometimes  be  nice. 
The  next  of  the  circle  will  be  S.  L.  Pearce 
( In  mannci-s  most  kindly,  in  looks  somewhat  fierce). 
He  wiil  lunch  at  the  Club,  but  he  won't  dine  or  sup, 
I'nless  he  is  helping  the  rest  to  link  up. 
.  Inthose  ecstatic  moments  he  knows  and  can  see  : 
"'  They  have  got  to  '  link  up  '  and  ntust  do  it  with  inc." 
Dr.  Johnson  once  wittily  said  (and  its  true) 
That  the  very  best  prospect  a  Scotchman  can  view 
Is  the  high  road  to  England  ;   when  Robertson  moved 
'Twas  a  big  loss  to  Scotland  but  Johnson's  words  proved. 
■  ^'eni.  Vidi,'  sa  d  Caesar,  and  added  to  that 
One  little  word  "  Vici '  and  J.  A.'s  done  that. 
Then  the  door  opens  wide,  and  in  smiles  H.  X.  Allott, 
A  member  who'd  get  everj'  vote  on  a  ballot. 
Should  a  poll  be  desired  on  the  friends  of  the  Club, 
I'^lcctcd  he'd  be  both  by  Church  and  by  Puli. 
After  him  comes  a  man  whom  we  always  enjoy, 
A  civilised  Scotchman,  by  name  McElroy, 
Whose  system,  of  running  from  bad  goes  to  worse 
Till  he's  stopped  at  Knott  Mill  by  an  impudent  ver.sc. 
Xow  the  circle  enlarges.      Here  comes  our  friend  Jleek, 
{And  lu'twccn  you  and  nie)  if  we  set  out  to  seek 
A  man  with  profounder,  more  knowledge  of  paint. 
We  should  tire  in  our  quest,  and  should  probably  faint, 
I'ndisturbed  he  continues  his  feculent  way 
Making  poles,  pillar  boxes,  etc.,  like  day. 
Xext  appears,  as  we  know  both  by  scent  and  liy  sight, 
Dcai-  old  Reid  wdio  is  puttiut;  the  Sliip  Canal  right. 
Though  foul  are  its  smells,  yet  (he  s\\e','s  in  its  div 
-Might  a  misanthrope  teach  to  forget  and  forgive. 
Another  new  conxer,  who  Xewcomen  talks. 
Is  old  Billy  the  goat,  who  an  old  engine  stalks 
Till  he's  got  it  in  print  and  in  talk  out  and  out. 
( iii(l  bless  dear  old  Billy  the  champion  boy  .scout. 
Hail.  Cower  !      You  come  like  a  jjortent  of  fear  ! 
l)orri  tell  us  you're  rai.sing  the  price  of  our  beer. 
•  Inst  lliink  of  those  m.embcrs,  like  me,  with  a  tlaughter, 
r>c-  biild  and  charge  ."id.  for  each  glass  of  water. 
(.As  to  Alec  and  Billy's  old  brandy  dispute 
Serve  each  with  the  other's — 'twill  die  at  the  root.) 
When  Allcock  arrives  he's  acclaimed  by  the  lot 
.As  the  final  and  ultinxate  word  on  the  "  spot  ". 
Whate'er  be  the  good  of  the  Country  he's  planned 
A  (ilover  would  never  )ilay  Hell  with  a  hand. 
So  1  (irmly  believe  that  old  H.ury.  like  Xick. 
Has  a  card  up  his  sleeve  that  will  win  the  last  triik. 
Then  Wilkinson  comes  like  a  ni'in  in  much  haste, 

Indian  IMail  day  to-day  and  I've  no  time  to  w'aste." 
Like  the  Priest  alid  his  mare  if  y<iu  call  "  B.E.A." 
To  Hades  Willi  iniils  .inil  for  li.iuis  he'll  stay. 

\<:,„lnn„,l  ,.„   „,,,v  ,,„,,,., 


L.  P.  S. 


CLIPS.  TIPS  &  TERMINALS 

of   all   description*. 

Wrilt  tor  BookUl,  wilh  llluslralio'is,  ol  75  lypfs  lo:— 

THE  L.P.S.  ELECTRICAL  CO..  18.  Adam  Street,  Strand,  London.  W.C 


SILVER  SOLDER  for  BRASS, 

Specially  suitable  for  ELECTRICAL  INSTRUMENTS. 

Free    Sample   on    application. 

J.  BLUNDELL  &  SONS, 

GOLD.  SILVER  <  PLATIIUM  REFIIEKS.  189.  WARDOOR  STREET,  W. 
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SIEMENS 


IRONCUAD 

S^ITCHGEAR 

FOR    AL.U 

RURROSES 

Control  Pillars 
Distribution   Boards 
Main    Switchboards 


Write  for  particulars  to  — 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Head  Office!  CAXTON  HOUSE.  WESTMINSTER.  S.W. 
Telephone  I  CBRiuitD  860.         Telegrams:  "  Siembralos.  Vic.  Londom." 
Soppliee  Dapt. :    38  &  39.  UPPER  THAMES  STREET.  E.C. 
Telephone  i  Citt  S350.  Telegrams  :  '  Siemotoe.  Cent.,  Lokdoh." 

HOME  BRANCH  ADDRESSES i 
BiEyiMOHAM— Central  Ho..  Nm  St.  I  Manchester— 196.  Deansgate. 
BuiJToL— 30.  Bridge  Street.  Newcastle— 64-68.  Colllngwood 
Cardiff— 89.  St.  Mary  Street.  Sheffield- 22.  High  St.        (BIdji 
Clajoow— fee.  Waterloo  Street.          |  Southampton— 46.  High  Street 
Branchaa  In   Principal  Towns  Abroad. 


Wli.ii  \M-  iif  HC  ever)  ascend  to  tlw  skiis 

Ui.s  pliici.-  will  Iji-  waiting,  hi.s  job — organiisf. 

Now  I've  left  to  the  ja.'it  one  who  constantly  climb.s 

To  hcightH  that  .should  make  him  quite  giddy  sometiiii 

Hut  the  Hurti  steady  foot  and  the  clear  active  brain 

The  |)recij)i(re  eon(|uerH  again  and  again. 

If  we  keep  level-he.-ided,  like  Walker,  our  friend, 

We  Khali  n-aeh,  l>oth  with  safety  and  honour,  . 


TIIK   KM). 


Kn.MiNi)  1,   lliii. 


CRANE  AND  HOIST  MOTORS. 

^ITie  ni'itorn  dewrihed  in  ileH.ri|ilive  list  No.  22fi!l  issudl  by  tlie 
H.T.  II.,  Kiighy,  have  been  developed  lor  heavy  duty  crane  ami  hosl 
WTvlee  where  reliability  in  of  primary  importimee.  They  are  totally 
enelomil,  revernible,  Keries  wound,  eonimutating  pole  motors  designed 
lor  inleriiMtteiit  nerviee.  .MotorH  are  Htandardised  for  various  ratings 
up  to  .'idii.r.,  as  shown  in  the  following  table.     These  ratings  are 


HI'. 


III! 

II. '> 

v.,|l«. 

12.-. 

volt.. 

,■.,:' 



(HHI 

I.IINI 

H'li' 

.1 

IIMI 

".'HI 

HM) 

(IKi 

A 

••Wl 

72,"> 

HAd 

11(H) 

.■'• 

11:211 

7(MI 

»H) 

(i;() 

Ill 

IXNI 

u:a) 

VA) 

IMNI 

1.'. 

.•rlkl 

IHHI 

11(10 

."illO 

I'll 

UNI 

.->.-iO 

•i.ro 

r.<o 

.'.• 

•iir, 

r,:M 

lino 

.->i  .-1 

r. 

170 

.'HKI 

.-.Ml 

-J  70 

.Ml 

rjo 

ivi 

.-.1.-. 

■I'.'O 

ri.-o 


ll'iO 
IKMI 
SfiO 

n.io 
nm) 

l.'iO 


.sso 

H.'iO 

Hri) 

WHI 

KIIO 

77,', 

740 

''2rt 

tir.o 

07.-i 

lino 

IHHi 

lino 

IHH) 

fiHO 

nno 

ni.-. 

.'.oil 

bn*,|  .„,  iontiimiMi«  oiirriilion  for  HO  mInilleN  at  full  loml  with  a 
i'jiil»  I  .iiir.  r.-.  not  i<xee..||in((  M'V.,  with  leiii|M<ralure  rlno  guiiian. 
'""  -'■'''  '>•"><)  v«;t  rireul!;<.     All  nin'h'nen  are  four  jwie 


INSULATION 


Thetoril y   aatlsf octory   substitute* 
AsSwtos  •%yrre  :      also    for     He'xil 
Jjadi;  etc.      AMPLE  STOCKS.^ 


jHOlDER-HARRfPEN.  LTD..  35/37ywgg8TBEEmT)HD0Npt^ 


series  wound,  and  iittcd  with  commutating  poles.  .Series  motor.s  are 
liable  to  attain  excessive  speeds  at  light  loads,  and  it  is  recommended 
that  care  should  be  taken  to  ensure  that  the  max'mum  spe.?d  will  not 
lie  destructive.  The  normal  full  load  speed  is  given  in  the  standard 
rating  schedule. 

All  machines  while  hot  are  subjected  to  a  flash  test  of  1,000,  1.500 
i>r  2,000  volts  A.C.  for  one  minute,  the  value  depending  on  the  supply 
voltage  on  which  the  machine  has  to  operate. 

It  is  stated  in  the  list  that  only  the  best  and  most  modern  insulating 
compounds  are  used  in  the  tr?a1raent  of  the  windings  of  these  motors 
and  the  m-thod  of  applying  the  eompoimd  is  highly  effective. 

The  magnet  frame  is  of  cast  steel,  made  in  two  parts,  so  that  the 
frame  divides  horizonta'ly,  the  two  halves  when  assem.bled  being 
lield  together  by  bolts  placed  at  each  of  the  four  corners.  The  frame 
is  octagonal,  such  shape  being  valuable  in  giving  fiat  seats  for  the 
rciii.ovable  field  coils.  Each  halt  of  the  frant"  contains  two  main 
))oles  and  one  commutating  pole,  so  that  the  arrangem.ent  of  poles 
is  symmetrical.  The  ends  of  the  magnet  frame  are  machined  to 
receive  the  end  shields  which  support  the  bearings.  The  top  half 
of  the  frame  carries  the  brush-holder  .studs,  and  has  a  large  dust-proof 
inspection  cover  so  that  the  brush-holdeis  are  accessible.  This  half 
of  frame  is  also  provided  with  lugs  cast  on  each  sde  to  support  the 


eompletejy  ass  nibled  motor.  The  bottom  half  of  the  frame  has  a 
strong  foot  extending  along  each  side  the  full  length  of  the  magnet 
flame  and  drilled  for  ho'ding-down  bolts. 

Kach  s;de  of  this  half  of  the  motor  is  provided  with  facings  which 
may  be  machined  to  take  the  second  motion  shaft  bracket  on  back 
geared  nwchines.  The  end  shields  carrying  the  armature  bearings 
are  ol  casl-iron  and  contain  reservoirs  for  oil  lubricating  the  bearings. 
They  are  attached  to  the  ends  of  the  franu'  by  four  bolts  spaced  in 
(|uadrature.  so  that  tlu'y  can  be  swung  00'  or  ISO  to  keep  the  oil 
supply  beneath  the  bearings  when  the  motor  is  mounlcd  on  w.ill  or 
e<iling.  The  end  shields  are  interchangeable  end  for  end  of  the 
motor  ;■  each  is  provided  with  an  overllow  hole  to  jirevent  overlilling 
of  the  oil  reservoir,  and  with  a  drain  hole  for  removing  the  o;l.  A 
large  hinged  east-ir<m  cover  is  provided  over  the  bearing  to  facililati' 
oiling  and  permit  inspection  of  the  oil  ring. 

.Ml  poll'  pieces  are  rectangular  in  shape  and  are  held  in  plaii'  by 
slu.ls  or  cap  screws  lighliiwd  from  the  outsde.  The  fi>ur  main 
p^)le^:.  two  in  each  half  of  the  fraiiie,  ale  made  of  lamnated  steel. 
The  two  comiuutating  poles,  one  in  e.ieli  hall  of  the  frame,  arc  ntade 
of  solid  Hli'cl.  The  lield  coils  for  Imil,  lln'  iim  11  pohs  and  the  com- 
mutating poles  are  former  wound,  and  are  n  movable  from  thi'  poh' 
pieces.  Till'  bearings  ari'  babbit  lined  ;  lliey  are  gciii'ious  in  their 
proporlioiiM  and  are  interchangeable  ind  for  end  ol  the  motor.  1  he 
liearingM  arc  lubricated  by  oil  rings  whii-h  are  niounfcd  on  the  shaft 
and  turn  with  it,  so  carrying  oil  to  the  hearing  surfaces  fninv  the 
reservoir  below. 

The  aiinfeture  core  an<l  commutator  arc  assi  ndiled  on  a  sleeve, 
which  eonsliuetion  permits  the  removal  and  inscilion  of  a  shall 
without  the  iieeessily  <»f  dislinbing  Ihe  armature  windings  or  the 
I'l  mii\utatur.  Thearmiilure  windings  are  composed  of  form<'r  wound 
coils  inserted  in  open  sIoI.m.     Thi'  coils  are  helil  ui  pl.iee  by  suitable 
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Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Anneahng  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


CORALINE  PASTE. 


'The  Paste  no  menace  Is  to  eyes 

or  nose, 
But  just  exactly  where  its  wanted 

goes; 
And  he  who  uses  it  as  flux, 
He    knows     about    it — yes,     he 

knows." 

A  safe  and  economical  soldering 
flux  which  can  be  used  on  the 
most  delicate  work.  Unlike  most 
fluxes  it  gives  off  no  spray,  and 
can  be  used  continuously  without 
danger  to  the  worker. 


BRITISH  INSULATED  t  HELSBY  CABLES. 

LTD.. 

Cablemakers  and  Electrical  Engineers, 

PRESCOT,  LANCASHIRE. 

Works:    PRE8COT    and    HELSBY. 

Branch    Offices  in:     LONDON.    MANCHESTER.    GLASGOW.    BIRMINGHAM. 
NEWCASTLE.  CARDIFF.  DUBLIN,  LEEDS  &  BELFAST. 

OVERSEAS   BRANCHES: 

AUSTRALASIA:  The  Wool  Exchange,  King  Street,  Melbourne. 
EASTERN  INDIA:    11,  Clive  Street,  Calcutta. 
SOUTH  AFRICA:  Telegraph  Manufacturing  Co.  (Colonial),  Ltd. 
P.O.  Box  2827  Johannesburg. 
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DIRECT  CURRENT 

ONLY, 


BASTIAN  METERS 

Made  in   ENGLAND  with 

BRITISH  CAPITAL  and  BRITISH  LABOUR. 

THE     BASTIAM     IVIETER    COMf^ANY,    LTD.,      BARTMOkOIVIEVV    \A/ORKS,     KENTISH     TOWN,     N.W. 


binding  wire  of  high  tensile  steel,  and  that  portion  of  tlie  coils  pro- 
jecting beyond  the  core  is  tightly  drawn  down  aga'nst  a  cast  shelf 
or  ring  est  ens  on  to  the  armature  spider.  The  slielt  on  the  back  end 
projects  beyond  the  wmdings  and  is  flanged  so  as  to  protect  the  coils 
when  forcing  the  shaft  from  the  armitnre.  The  shaft  extensions 
on  each  end  of  the  motor  are  of  the  same  length  and  diameter,  a 
valuable  feature,  as  it  pennits  the  spur  gear  or  the  brake  to  be 
mounted  on  either  end  ot  the  shaft. 

Both  the  brush-holder  studs  are  supported  by  the  top  half  of  the 
frani3.  They  are  located  above  the  ccmmvitator,  45^'  from  the  verti- 
cal, and  at  an  angle  of  90°  from  each  other.  Brush  studs  are  of  the 
insulated  type,  all  insulation  being  directly  on  and  sol-d  with  the 
stud.  There  is  one  brush-ho'tier  to  each  stud,  and  means  are  pro- 
vided for  adju.sting  the  brush-ho'ders  vertically  on  the  studs  to 
follow  the  wear  of  the  couiniutator.  The  brush-holders  are  of  very 
s'mple  con-struotion  and  carry  carbon  brushes  equipped  with  flexible 
connect  ione. 


Motor  with  Fk.\me  cut  .\w.\v  to  show  Bkush-Geab,  &c. 

The  motor  leads  are  brought  out,  four  on  each  sdo  of  the  motor, 
and  thi-  ends  urc  pro\ided  with  suitable  terminas.  The  leads  on 
one  Hd«)  of  the  motor  an;  left  open  for  attacl.m-iit  to  the  control 
W|Ui[  raont  ;  tlioB<'  on  the  other  s  de  are  joined.  The  open  and  closed 
n!d<H  mny  1m)  reviTsc-d  by  merely  opening  the  leads  on  one  s  de  and 
propirly  joining  those  on  the  ot  her.  There  are  no  ins  de  connections 
to  1x3  o|M'ni'd  when  r-  moving  the  top  half  of  the  frame.  Series  wound 
magnotiu  brnkr-s  can  \m  furnished  dcsgned  to  exert  their  braking 
action  when  t  he  motor  is  idle,  but  rel(ra8  ng  when  the  motor  is  drawing 
current  from  the  l.ne.  When  brakes  are  furn'shed  in  connection  with 
motors  they  will  bo  mounted  ready  for  service.  Disc  brakes  are 
lumishcd  when  the  brakes  rini  m<Tely  rerjuired  to  retard  the  niomi-n- 
turn  of  the  moving  parts.  Such  brakes  are  ordinarily  furniehed  to 
hold  half  till'  full  IoimI  torquo  of  the  motors. 

Khw  br«k<H  are  fiim  siied  when  it  is  d'srublo  for  the  brakes  to 
htivi.  a  hiKh  retarding  power.  Thesis  brakes  are  furnished  to  ho'd 
lull  loiul  torf|U"  of  the  motors,  but  they  can  be  adjusted  to  hold  more 
or  \vHt  than  full  lomi  tor(|ue.  They  hove  steel  whei-ls  of  small  dia- 
meter, iiiitiil  sIkhm,  1  ncloMcd  Holcnoifis,  and  are  gi'lf  adjiis  ing,  so  that 
lu  the  brake  s|,f)..«  v,rnr  the  air  gii)  s  arr>  kept  constant,  thereby  in- 
■tiling  ronitnnt  braking  vi.Iuim.     On  amount  of  the  rougli  handling 


BURNER  &  HEAT  CONTROL 
Equipment  for  Lead  Presses 

IIAI,!.;,    I'ATI  NTS  . 

MONOMETER    Mfg.    Co.,   Ltd.,   Alton,    BIRMINGHAM. 


to  which  crane  motors  are  subjected  during  erection  and  in  operatic 
all  "  CO  "  Motors  are  given  a  heavy  coat  of  anti-rust  pa  nt  whi 
effectively  protects  the  motor  and  at  the  same  time  gives  it  a  go 
appearance. 

The  List  from  which  these  details  are  taken  will  be  sent  on  apj 
cation  to  the  B.T.-H.  Co.,  Rugby. 


ELECTRIC  LIGHTING  AND  STARTING  SYSTEMS. 


The  following  article  from  tlie  pen  of  "  Runabout  "  in  "  The  Auf 
car  "'should  be  of  interest  to  those  electrical  manufacturers  who  i 
engaged  in  the  big  problem  with  wliich  the  article  dea.s.  T 
batterj'  makers  may  have  something  to  say  regarding  their  pi 
of  the  problem. 

As  soon  as  the  full  flood  of  competition  between  the  motor  cars 
various  comitries  re-commences  on  open  markets,  one  of  the  chi 
problems  for  the  maker  of  light  cars  wiil  be  whether  or  not  to  fit  fi| 
electric  equipment.  The  queslion  is  already  settled  as  far  as  verdic 
go.  The  public  wants  it,  the  makers  believe  in  it,  and  the  America 
have  long  since  given  us  a  lead  by  standardising  such  equipment  ( 
many  of  their  cheaper  vehicles. 

There  are  still  two  serious  obstacles  in  the  way.  Tlie  first  is  coi 
America  manages  to  produce  full  electric  outfits  at  a  far  lower  pri 
than  our  own  makers.  One  hears  stories  of  their  misbehaviour,  ai 
from  a  casual  inspection  of  their  exteriors  (so  far  as  some  of  tl 
cheaper  cars  go),  one  can  readily  believe  the  worst  that  is  said 
them  ;  on  the  other  hand,  some  users  profess  to  find  them  perfect 
satisfactory.  However,  the  real  point  is  that,  if  we  do  not  cheap 
our  electric  starters,  it  is  questionable  whether  our  light  cars  mall 
can  afford  to  fit  them  as  standard. 

I  was  talking  to  one  of  our  most  wide-awake  manufacturers  abo 
his  post-war  plans,  and  he  sa'd  he  wanted,  to  fit  a  starter,  but  cot) 
not  yet  see  his  way,  first,  becauise  it  would  raise  his  selling  pri 
more  than  was  desirable,  and  second,  because  he  wanted  to  find 
reasonably-priced  starter  which  would  give  no  trouble  ;  and, 
respect  of  trouble,  he  .specially  emphasised  the  battery. 

This  brings  me  to  the  second  obstacle.  It  is  useless  to  blink  i 
fact  that  the  average  owner-driver  is  a  very  careless  person.  ] 
hardly  ever  refills  his  greasers,  and  he  frankly  disobo_>s  the  dynai 
maker's  pathetic  pleadings  that  he  should  keep  up  the  water  le' 
in  his  battery  ;  if  he  occasionally  renicmber.s  the  battery  he  swisl 
in  anything  but  (listillcd  water,  and  never  dreams  of  adding  ao: 
even  if  the  liquid  has  sunk  very  low  indeed.  Such  makeshift  tret 
ment  is  not  good  for  an  accumulator  burdened  with  the  comparativi 
light  task  of  feeding  the  lanxps,  but  it  spells  early  ruin  for  a  battt 
which  has  to  sustain  the  heavy  discharges  of  starting  an  engine 
an  engine,  too,  which  is  often  gummy,  and  seldom  in  good  tu] 
Jloreover,  the  cost  of  such  batteries  approaches  the  premium  of 
insurance  poli<'y,  and  is  a  large  item  to  the  average  light  car  owno 

TitE  Altebn.\tivi;, 

1  sup]iosc  all  these  risks,  both  of  first  cost  and  of  maintowon 
will  bo  faced  by  makers  and  public  alike.  But  it  should  be 
m''mbered  that  there  is  an  alternative  to  the  full  electric  etptipme 
It  does  not  pass  the  wit  of  luan  to  devi.sc  a  pedal  or  lever  star 
which  will  start  a  C)  mm.  eng'ne  from  the  driver's  seat  with  v« 
limited  elTort  indeed.  It  there  is  a  priccwar  between  English  lij 
cars  and  any  imported  riva  s  (utul  such  a  war  is  humanly  I'crtai 
the  idea  of  a  iiveclumical  slnrler  should  not  be  scrapped  witlu 
serious  consideral  kim,  as  it  would  ell'cct  a  reiluclion  of  at  least) 


GUARANTEED 


8EOONO    HAND 


THE   VICTORIA   ELECTRIC   PLANT   CO 
SPENSER    STREET,   WESTMINSTER,   S.W 
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ENGLISH 
EDISWAN 

EVERYTHING 
ELECTRICAL 


The  house  of  Ediswan  is 
the  best  equipped  to  deal 
with     all     enquiries     for 

Everything 
Electrical. 

ENTIRELY  BRITISH. 


The  Edison  Swan  Electric  Co.,  Ltd. 

PONDERS   END.  MIDDLESEX. 

London    a  n  cl_  P  r  o  v  i  n  c  i  a  1    Depots. 


in  cost  ptT  chassis,  and  ought  to  be  far  nioie  rdiahic  and  loss  ex- 
pensive to  maintain  than  the  best  electrical  devices. 

Mechanical   starters  nxay-  never  have  a  chance  with  big  engines, 
but  the  sntall  four-cylinder  stands  in  a  class  by  itself,  and  it  is  really 
absurd  to  pay  £20  for  a  starting  equipment  for  it.     On  the  same 
scale  Rolls-Royce  starters  should  cost  about  £150  apiece. 
The  Lighting  Problem. 

The  solution  of  the  lighting  problem  is  much  eas'er.  Every  haid 
night  driver  secretly  prefers  the  old  acetylene  and  paraffin  com- 
bination on  one  count — he  could  always  reckon  on  getting  home 
with  it,  whereas  with  d\nan).os  or  any  other  ijiiaginable  single  source 
system,  one  defect  ni.ay  put  all  live  lamps  out  of  action.  The  old 
gas  and  paraffin  sets  were  killed  by  the  dirtiness  and  uncerta'nty  of 
the  acetylene  generators.  They  could  be  restored  to  their  old 
jiopularity  if  the  generators  were  scrapped  in  favour  of  Iwo  motor 
cycle  size  cylinders  of  dissolved  acetylene.  I  say  two,  because  the 
sole  defect  of  the  DA  system  is  that  it  is  very  irritating  to  hand  over  a 
cylinder  containing  a  certain  amount  of  gas  because  you  doubt 
whether  there  is  quite  enough  to  last  you  until  you  pass  the  depot 
again.  On  this  change  there  would  be  a  fiu'ther  gain  in  reliability, 
and  a  further  reduction  in  cost  per  chass's  of  pcj-haps  £10. 

This  alternative  would  thus  seem  worlhy  of  a  little  thought, 
seeing  that  it  offers  the  light  car  maker  a  gain  in  leliabiiity  and  a 
reduction  of  at  least  £20  in  chassis  cost,  a  sum  wliich  ntay  prove 
vital  in  (-onting  contpetition,  and  wliich  he  cannot  possibly  save  in 
.iny  other  way.  Against  it,  we  nvust  rank  the  obvious  fact  that  the 
public  taste  is  all  in  favour  of  electricity,  and  that,  until  post-war 
conditions  have  made  us  all  learn  how  to  retrench,  we  shall  con- 
tinue to  pay,  say,  £-10  for  4 he  lighting  and  starting  of  a  £200  ear 
even  in  war-time,  though  we  should  write  furious  letters  to  "  The 

Times"  if  we  read  in  "The  Autocar"  (hat  Lord  X has  paid 

IIIIK  for  the  full  elci-trie  iM|ui|inient  of  his  new  .'(I  M.r.  jimiius'ne. 


PEERLES  Bruce    Peebles    «    Co..    Ltd. 

ELECTRICAL  MACHINERY 


"ELASTA"    WIRE    LAMPS 
FOR    TRAIN    LIGHTING 


Pope  ••  Klasta  "  Lamps  are  made 
with  a  specialh'  strong  filament 
which  withstands  severe  vibra- 
tion ;  impervious  to  the 
jolts  and  jars  of  Railway  Trains. 

S:yi  Hi  ...  Bnlliant ...  Eccnoinica!. 


'  What  would  YOU 
do  without  me 
on  your  journey 
home?  " 


/..ivt.   ,y  /',/,■.,    Klcctric  I.nm,i  Co.,   I.tJ.,   llvilu-  Rond,    XViltcsdcii.   X.li: 

AN  IMPORTANT  BRITISH  INDUSTRY. 

The  perfection  of  the  high-speed  internal-combustion  engine, 
which  began  with  the  introduction  of  the  motor  car  21  years  age, 
has  re-modelled  methods  of  traction  and  created  an  important 
industry  with  a  large  ni  ntber  of  contributory  trades  more  or  less 
dependent  on  it. 

i  Among  the  most  im.portant  of  these  may  be  classed  the  manufac- 
ture of  magnetos.  But  when  war  broke  out  there  was  only  one 
British  fiim  making  magnetos,  its  output  being  under  100  a  week. 
Practically  every  magneto  which  went  on  to  the  motor  vehicles, 
motor  boats  and  aircraft  of  Great  Britain  came  from  enf  my  Geimany 
or  frcm  ^^nvrica.  Till  August,  1914,  we  had  been  content  to  go 
abroad  for  nearly  all  our  magnetos.  But  in  a  few  short  months 
British  n\anufacturers  got  steadily  to  work,  and  at  the  moment  there 
are  some  12  or  n\ore  British  tiims  making  ntagnetos. 

Their  entire  outputs,  reaching  a  total  to  date  of  over  165,000 
magnetos,  have  been  made  for  war  purposes,  and  are  used  on  aero- 
planes, seaplanes,  airships,  motor  lorries,  n\otor  ambulances,  motor 
cycles,  "  tanks,"  big  gun  tractors,  m.otor  boats,  wireless  sets,  search- 
light sets,  lighting  sets,  &c.  In  fact,  it  may  he  sa'd  that  the  wai  is 
being  conducted  on  British  made  magnetos.  After  the  war  th<' 
resources  of  the  British  magneto  manufacturers  will  be  at  the  dis- 
posal of  the  British  public.  There  will  be  no  need  to  buy  enemy  or 
other  foreign  uiaL'tn'tos. 


SEEING  AHEAD  FOR  THE  ELECrRIC  VEHECLE. 

.\n   Inthrvikw  with  Thomas  A.    Kdinon. 

■  I  he  growth  of  the  electric  vehicle  has  been  hindered  by  lack  of 
charging  facilities,  ."-'elling  electric  current  is  a  mercantile  business 
just  like  any  other  business.  Not  enough  ceiitral  stations  realise 
this,  and  very  few  search  out  cvfri/  way  that  current  may  be  mar- 
keted. As  a  result,  inidcveloped  markets  exist  for  the  sale  of  central 
station  energy.  It's  a  funny  Imsiness  when  so  few  central  stations 
realise  that  there  is  a  waiting  market  for  the  sale  of  cm-rent  for 
charging  electric  cars,  'I  he  public  is  in  the  cin'ious  position  of 
wanting  to  buy  something  for  whii  h  there  is  no  jilace  to  go. 

■•  In  my  opinion,  the  (cntral  station  should  go  into  the  garage 
business  and   provide   in   this  way   the   best   means  of  furnishing  a 
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IRONCLAD   SWITCHGEAR, 
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MOTORS 

A.C.  &  D.C,  . 

FANS    AC.  &D.C.  . 
FIRES,     LAMPS. 

MOTOR    REPAIRS. 
STOCK     DELIVERY. 

Enterprise  Manufacturing  Co. 

(ASHDOWN  &    ROBERTS), 

Gun    Street    Electrical    Works. 

BISHOPSGATE,  LONDON,  E. 

PHONE    US:    AVENUE    5366. 

Dept.    E.i 


](lacf  t(j  wlii   lj  tlic  '  ii>tuiiicr  can  go  to  I'liy  what  he  wants,  clcrtric 
i-urrent,  in  the  form  of  mileage.  r     -  • 

"  If  I  were  in  business  to  sell  current  T  woulil.  tind  every  possible 
way  to  sell  current.  If  I  were  a  central  station  manager  I  would  put 
up  a  garage  and  go  int.>  the  business  of  selling  electricity  for  driving 
cars.  I  would  put  up  or  rent  a  four  or  five-story  building  and 
install  a  proper  elevator.  1  would  charge  vehicles  at  night  on  banked 
fires,  just  as  they  do  in  Hartford.  Conn.,  at  the  present  moment.  I 
would  have  trucks  on  the  first  floor  and  an  elevator  big  enough  to 
handle  ])leasure  cars  on  the  other  floors.  1  would  not  sell  current 
for  charging,  but  for  mileage,  which  is  want  the  cu.stomer  wants.  1 
would  make  a  .service  charge  ]:er  mile  that  would  include  the  cost  of 
current.  A  garage  charge  of  this  .sort  could  be  made  to  be  profitable 
to  Ijofh  the  central  .station  and  the  business  man.  Perhaps  T  would 
rent  out,  under  a  contract  with  a  reliaiile  firm  or  person,  the  washing 
and  reiwiring  of  the  vehicles  at  Hxed  and  reasonable  prices,  relieving 
me  of  that  detail,  and  conline  myself  to  the  selling  of  current. 
'.."I  believe  that  the  central  station  should  go  into  the  garage 
business  because  the  electric  garage  needs  the  intelligent  supervision 
and  reliability  that  the  central  station  can  give  it.  One  of  the  main 
difHculties  in  garaging  both  gas  and.  electric  cars  is  the  lack  of  know- 
ledge of  the  average  garage  man.  '1  he  .storage  lattery  today 
doesn't  need  experts  to  sujjervise  it,  but  it  does  need  the  same 
intelligent  anct  responsible  care  that  any  mechanical  or  electrical 
e({uipment  needs.  The  average  garage  standards  of  this  countrx- 
for  either  gas  or  electric  cars  are  far  too  slow.  The  central  station. 
if  it  went  after  the  business  on  the  basis  of  building  up  a  profitable 
ineonie,  would  raise  the  standard  of  garage  service  and  reap  the 
reward  for  it.  U  hen  I  «ay  that  1  have  known  men  in  an  average 
garage  to  |)our  sulphuric  acid  into  our  alkaline  batteries,  and  to  make 
outrageous  charges  to  their  customers,  it  is  easy  to  see  that  we  can 
never  ex|iect  the  electric  to  come  into  its  own  initil  we  have  more 
intelligence  and  reliability  in  the  places  where  curs  are  charged. 

Kveii  the  big  men  don't  seem  to  realise  the  o]>portunitv  for 
incrensing  their  sales  to  the  public  by  establishing  charging  stations 
and  by  making  a  prolit  on  si-lling  electric  mileage  to  the  community. 
'I'liiTe  in  an  op|Hirt  unity  for  big  sides  of  current  on  a  profitable  service 
l>««i«.  I'uniiic-in  iieetls  imagination.  'I  he  electrical  luisineHs  is  no 
"I'cptioM.  .Sinir-ilnien  I  think  the  nun  who  ought  lo  see  1(1  yi'ais 
.ilieiid  VI-  only  next  week."     "  KIr ctrical  World  " 


Manufacturers  of 

PHOSPHOR     BRONZE, 

GUN  METAL,  MANGANESE  BRONZE 

Brass  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 
fe  Si^        CASTINGS. 

PHOSPHOR   TIN. 
PHOSPHOR   COPPER. 

CHARLES  CLIFFORD  &  SON,  LTD.. 

OIRMIINGMAMI. 


SUCCESSFUL  CASEHARDENING. 

We  have  received  from  David  Brown  it  Sons  (Hiuldcrslicld)  Ltd. 
a  copy  of  an  interesting  booklet  on  the  above  subject. 

Steel  which  is  required  to  be  casehardened  should  contain  a  low 
percentage  of  carbon  (0-15  to  0-2  per  cent.),  and  the  amount  of  sul- 
phur and  |ilH>s|iliiiriis  should  be  as  low  as  possible.  In  their  position 
as  gear  s|m.  i;il,^i<  i  hey  have  pa-d  a  considerable  attention  to  the 
subject  of  r;iM'li,ir.|i  iring,  as  the  teeth  of  gear  wheels  in  general  are 
subjected  to  heavy  intermittent  loads  and  fretment  shocks  de- 
manding a  uniforin'y  hard  surface  of  very  high  Cjuality.  The 
company's  busjiess  consists  of  a  large  amount  of  case-hardened 
work  of  every  variety,  fron\  small  parts  weighing  a  fraction  of  a 
jjound,  to  large  pieces  weighing  several  hundred  pounds.  There  is 
difficulty  at  present  in  obtaining  nianj'  grades  of  steel,  so  that  some 
parts  have  now  to  be  casehardened  that  were  previously  left  in  their 
natural  state,  and  in  oidcr  to  obtain  uniformly  good  results  it  is 
es.sential  that  a  highlv  cfticieiit  ca  ■Inu'ising  )U"diun\  clioiild  be  avail- 
able. 

In  the  course  of  their  business  they  have,  we  understand,  tested 
and  exjierimented  with  practically  every  compound  on  the  market, 
but  most  Oi  them  leit  something  to  be  d?sired  cither 'n  inconsistency 
or  f|uality.  Experiments  with  their  own  materials  have  enabled 
them  to  improve  the  ]iro(hict  in  many  ways,  and  they  now  believe 
thev  possess  a  carbiniser  which  is  "  second  to  none."  The mi-xtiu'e^ 
'which  is  known  as  the  DBSCarburLser,  possesses  the  following  import- 
ant ((ualities:  Uniformity  and  freedom  from  foreign  ingredients  and 
dust  ;  the  pen"f  rating  ])owcr  is  such  that  at  a  temperature  of  820°C. 
a  dejith  ol  casing  can  be  obtained  equal  to  that  given  by  most  other 
compounds  in  the  same  time  at  a  temi)crature  of  i)20°t'.  This  eft'eet.s. 
a  .saving  of  heat  and  of  time  ;  it  is  economical,  since  it  can  be  u.sed 
many  times  over,  the  loss  in  each  heating  being  small.  Afterwaids 
it  can  be  used  for  working  up  with  the  addition  of  new  conxpound. 
Being  a  rapid  carburLser,  it  can  be  worked  at  a  low  temperature, 
which  is  beneficial  to  the  quality  of  the  material  carbuiised.  The 
mixture  is  rich  in  carbon,  which  is  so  combined  \\  ith  the  ot  hi'r  chemical 
elentents  that  it  is  readily  liberated  inulcr  heat  treatment  and  com- 
bines rapidly  and  efTectually  with  the  steel.  On  accomil  of  thc 
i|Uality  of  Ihe  material  and  its  energetic  action,  the  ])arls  to  be 
liarib-ned  can  be  packed  more  clo.sely,  lluis  savinc;  space  in  the  boxes, 
and  mu  files  ;  a  space  of  .1  in.  between  two  separate  pieces  is  sufficient. 
Cirlain  ingredients  are  contained  which  tend  lo  neutralise  the  effect 
ot  Ihe  sulphur  which  is  ))rcscnt  in  the  steel,  thus  allowing  the  carbon 
1(1  penetrati'  more  freely  and  making  the  surface  unitoiiuly  hard. 

All  Ihe  cfiiiiponents  of  the  DBS  carburi.ser  are  eflVclive  agents  in 
I  III'  carliurising  process,  and  there  is  no  addition  ot  slow  acting  or 
iiculial  siilistances.  such  as  are  contained  in  many  oilier  mixlurts 
for  llic  purpose  ol  making  up  weight  and  reducing  cost. 

The  DUS  carburiser  is  capable  of  beinj>  packed  densely  in  Un- 
boxes, thus  giving  support  lo  Ihe  (lieces  lii'iiig  <  ailiuriscd.  and 
further,  there  is  no  shrinkage  <luring  heal  Ircalimril .  whicb  is  an 
imporliinl  factor  in  mininiising  war|iiiig. 

Tlu^    booklet     from    wliii'h    the    foregoing    is    extracted    contains 
innueroiis  illustialions  which  bear  out  Ihe  company's  claims  Uir  Ihe 
■  rliiirisiiig  ii'alerial. 

Ferranti  Ltd 

HOLLINWOOD,   Lancashir*. 

SWITCHGEAR,  TRANSFORMERS.  METERS. 
ELECTRIC    HEATINa    &    OOOKDia  APPARATUS. 


;.  ■Tub  Ele;  ir.it.iAii  •'  Cmi.iiiiti  aim..  Pum.isiiimi  Co.,  Ltd.,  «I  tlio  Editorial.  PrlnllnBiind  Publlihlrie  OfficM, 
:.<Li»uiiv  Coum,  Flmt  Strut,  In  Ihe  CIt v  of  LONDON,  Pkidav,  January  26, 1917. 
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■^4  4-4'4'4'4'^4'^4'4'4'4'4'4'4^4"^4>4'4>4>4'4' 

t     The   Round  Table.     ^ 

My  sympathies  arc  with  Jlr.  Staiiihuiil,  lloinsey's  electrical 
engineer,  upon  the  following  catalogue  of  troubles : — (i.) 
several  men  debadged,  (ii.)  no  copper  for  consumers'  extensions 
except  for  war  purposes,  (iii.)  £300  repair  to  a  defective  crank 
shaft,  (iv.)  recent  gales  damaged  a  cooling  tower  to  the  extent 
of  nearly  £60.  It  only  wants  the  engine  room  cat  to  kitten 
among  the  bus  bars  to  make  the  thing  complete  ! 
*        *        *        * 

A  new  use  for  the  Megger  was  suggested  to  me  this  week  by 
a  sales  engineer  of  my  acquaintance.  He  argues  that  if  a 
Megger  is  used  to  ascertain  the  insulation  resistance  of  an 
alternator  cooled  by  a  wet  air  filter  it  could  be  applied  as  a 
test  of  alcoholism,  in  other  words  the  degree  of  saturation  ! 

I  am  asked  to  give  publicity  to  the  following  from  a  Man- 
chester reader  : — "  Certain  members  of  the  Manchester  En- 
gineers'Club ,  whose  names  are  mentioned  in  the  doggerel  lines 
published  in  your  issue  of  the  26th  inst.,  over  tlie  nom  de  plume 
"  Edmund  L.  Hill,"  are  desirous  of  ascertaining  the  author's 
true  name  and  address,  in  order  that  they  may  take  such  action 
as  may  appear  to  them  appropriate.  Much  pain — due  to  ex- 
cessive mirth  immediately  after  lunch — has  been  caused 
through  tlie  poet's  references  to  the  amiable  weaknesses  of 
some  of  the  members,  but  grave  as  is  this  offence,  it  pales  into 
insignificance  when  compared  with  the  disappointment  felt  by 
certain  of  the  club's  choicest  spirits,  who  are  mortally  offended 
by  the  author's  studied  neglect  of  their  claims  upon  him.  I 
am  informed  that  the  author  is  invited  to  attend  a  Meeting  of 
Protest,  to  be  held  at  the  club  on  the  evening  of  February  20th, 
when  the  gentlenum  whose  name  he  has  dared  to  adopt  as  a 
nom  dc  plume  is  also  expected  to  be  present.'' 

The  American  electrical  advertiser  sometimes  lap.ses  into 
rhyme  but  he  prints  it  as  prose.  Here  is  a  specimen  which  I 
have  had  put  into  verse  as  we  know  it : — • 

■•  A  ha  !  "  he  cried  in  accents  wild — ■ 

'■  Pluto  come  and  catch  your  child, 

For  every  time  this  gun  I  fire 

I  knock  an  Imp  clean  off  the  wu'e. 

'•  Btliind  the  pole  old  Pluto  lurks, 

To  send  his  Imps  and  jim  the  works, 

But  I've  joined  the  Guard  and  bought  a  gun 

That  [Hits  the  Imps  all  on  the  run. 

■'  They  us^cil  to  luni  my  motors  out, 

And  put  the  .\I.izi|;i.s  all  to  rout, 

And  every  time  tli-y  nii)ped  a  fuse, 

The  whole  blamed  business  I  would  lose. 

"  The  fuses  used  to  cost  like  sin, 

But  now  I  slip  a  cartridge  in, 

And  cut  out  nearly  all  the  cost 

Of  parts  that  formerly  were  lost. 
The  National  f'n  r  i,  >,i'r  and  sane— 

There's  nolliniL'  I"  I"  '■  :'nd  all  to  gain." 
P.S.- — Whctlicr  you  tliink  tlu-  IimjI'  h  or  «iy  it'sfuiniy,  its's  a  darn 
good  way  to  save  your  money. 

The  advertisement  is  illustrated  with  a  sketcji  which  shows 
little  imps  being  merrily  "2>otted"  off  a  transmission  line  by 
a  genial  gentleman  who  has  a  gun  resembling  a  cartridge  fuse. 


From  this  week's   '  Puncli  "  : 

I'fiSKi'iK/f'i-  :  "■  I  hear  they're  thinkinu 
]iart  of  the  line." 

Poller  :  '"  Ay  ;  they're  alius  up  to  S(,m( 
1)1'  electi'ifvin"-  us  ni'xt  !  " 


<if   electrifying   this 
daft  ^ame.     They'll 


Some  Round  Table  readers  may  remember  that  some  time 
ago  I  gave  the  definition  of  commission  as  "  mone3-s  paid  not 
willingly,  but  grudgingly  and  of  neces.sity."  I  got  this  from  a 
.sales  engineer  who  spoke  from  the  heart.  His  experience  was 
probably  similar  to  that  of  another  sales  engineer  to  whom  I 
quite  inadvertently  mentioned  "  cards  and  cards  indexing  '' 
one  day  last  week.  He  told  me  that  his  commission  account 
was  in  dispute,  and  that  after  three  days  with  one  of  the 
directors  he  still  believed  that  the  company  owed  him  some- 
thing. The  director  in  question  referred  him  to  Mr.  Blank 
for  confirmation.  In  Mr.  Blank's  oflice  he  stated  his  case,  and 
the  following  remarkable  thing  then  happened.  Mr.  Blank 
took  from  a  drawer  a  numl  er  of  cards,  which  he  placed  in  a 
certain  machine  driven  by  a  small  electric  motor.  As  the 
sales  engineer  put  it,  "  there  was  a  whirling  of  canvas  belts, 
a  clanking  of  levers  and  the  noise  of  many  waters."  At  the 
delivery  end  of  the  machine  was  a  small  heap  of  cards,  which 
were  duly  fed  into  another  machine,  and  this  in  its  turn 
delivered  a  '"  pink  form,''  on  which  was  set  out  what  the  sales 
engineer  had  sold  during  the  period  of  his  engagement,  the 
works  cost  thereof,  the  establishment  charges  and  cognate 
details  chargeable  to  each  of  the  items  ;  the  profit  upon  the 
sales  and  the  commission  to  which  the  sales  engineer  was 
entitled.  ""  But,"  said  tlie  bewildered  individual,  '"I  am  still 
convinced  the  result  is  wrong."  Mr.  Blank  waved  him  away. 
"  Our  director  may  be  wrong,  and  you  may  be  wrong,  but  my 
system  and  my  machines  cannot  lie  I  "  That  sales  engineer 
went  out  and  wept  bitterly  1 


OUR  HOT  PLATES. 
No.  229,  to— 

The  Victoria  Electric  Plant  Co.,  for  their  particularly  re- 
cherche de.sk blotters.  Some  girls!  (If  you  haven't  had  one, 
get  it  before  they're  all  gone. — "  KVA.") 


[From  The  Electrician  (Second  Series),  Jan.  31,  1880.] 

Sheffield. — In  a  recent  lecture  Mr.  Xorhara,  Superintendent  of 
the  Sheffield  telegraph  department,  stated  that  40,000  telephones 
were  in  daily  use  in  America,  w'hilst  only  about  800  were  in  use  in 
England. 

Magnetism  of  the  Blowpipe  Flame. — It  has  been  found  by  Mr. 
'  W.  A.  Ross,  of  Acton,  that  the  blue  pyrocone  produced  by  the  blow- 
pipe from  an  ordinary  gas  burner  possesses  magnetic  polarity,  for 
its  point  attracts  the  north  pole  of  a  compass,  and  repels  the  south 
gole. 

With  characteristic  effrontery  the  correspondent  of  the  "  Xew 
York  Herald  "  ha.s  interviewed  M.  Dumas,  C'hanccllor  of  the  French 
Academy  ;  M.  Xiadct-Breguet,  the  able  partner  hi  the  well-kuowii 
film  of  Breguet  &  Co.,  electrical  mechanicians,  Paris;  Mr.  W. 
Crookes,  our  distinguished  chemist  ;  and  M.  Fontaine,  President  cf 
the  newly-established  Syndicat  d'Electricite,  in  order  to  worm  out 
of  them  their  opinions  of  the  Kdison  lamp,  and  telcgrapli  the  results 
to  .America.  'Ihese  reports  are,  rightly  considered,  neither  for  nor 
against  the  new  lamp,  and  in  giving  a  very  reserved  reception  to  the 
pushing  reporter  these  gentlemen  have  done  a  service  to  true  science. 


IGMTIIC 


STARTERS  No.  30 


for  larg:c  ipotors 
or    special   duty 


Mulliplf  lever    (ype 

with     louitle     joint 

interlocked     Uvers 

,  .  elvlnt     tinndover- 

£I.ClVa.n't£te:eS.  ^nnd  slow  motion. 


possess  unique  features  which 

Sive    rest 

IGRMIC  ELECTRIC  C9L™  IVJ:X:„2: 


leavy  laminated 
ontocls  &  renew 
ible  sparking  tips. 


No.  36 


"  Inching  "  type  for 
setting  up.  No  cir- 
cuit making  or 
breaking  on  the  con- 
tacts: alws. 
the  clapper  switch 
Heavy  duty  resist 
ancc   amply   rated 


(x\-iii.: 


STJPPLEfllENT  to  "  The  Electrician,"  February  2,  1917. 


138 


SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


for 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Head  OrricE:  CAXTON  HOUSE,  WESTMINSTER.  S.W. 
Telephone:  Gbkrard  860.         Telegrams:  "  Siembhalos.  Vic.  Lohdoh." 
SoRpliee  Dept.!    S8  &  39.  UPPER  THAMES  STREET.  E.G. 
Telephone:  Citt  5350.  Telegrams:  *  EiHyoTon,  Cent.,  Lohdom." 

HOME  BRANCH  ADDRESSES  i 


Bi.^MiHOHAU— Central  Ho..  New  St. 
Bristol— 30.  Bridge  Street. 
CAKDirF— 69.  St.  Mary  Street. 
Gl/joow— 66,  Waterloo  Strtet. 


Manchesthb — 196.  Deansgato. 
Newcastie — 64-68.  Collin gwood 
SHEFf  lELD— 22,  High  St.        [Eldgj 
SouTHAHPTON^6.  High  Street 


Brnnchj^  In   Principal  Towns  Abroad. 


PERELLI-GENERAL  WORKS,  SOUTHAMPTON. 


FfW  finns  ran  cj.iini  gro.itPr  exporionrP  in  tho  iii:iniifa(tuie  of 
rabli'.s — from  the  heaviest  Hiibmnrine  or  highest  tension  undcigrouml 
c-,ibl<!  to  thf  »ma!li-Ht  iiiKiilgitcd  wire— than  Pirelli,  whose  works  have 
bevn  eKtablidhwl  for  well  over  40  years.  The  factories  at  Milan  and 
Spezja  in  Italy,  and  Barcelona  in  Spain,  cover  a  consideralile  area, 
and  givp  ronHtant  employment  to  many  worker.s.  The  Milan- 
Biiwca  factory  fjccupicH  some  242,000  .sq.  yds.,  and  employs  over 
O.lHKi  workcr.K.  Among  its  various  departments  is  one  specially 
'■'jiiipIK^l  for  'cicntilie  rewardi  upon  cables  and  insulating  materials 
nd  kindrwj  processes.  The  I'irelli-Oeneral  fable  Works,  .South- 
. /Upton,  whi'h  have  recently  been  completed  and  put  into  full  .service, 
dl  bencUt  from  thi.f  experience  gained  in  research  and  manufucturc. 
^or  Momo  time  past  the  ('Jenernl  Electric  flo.  (Ltfl.)  have  supplied 


every  class  of  electric  cable — the  chief  source  during  the  last  few 
years  being  the  Pirelli  factories  in  Italy — through  the  English  selling 
organisation  of  Pirelli  (Ltd.). 

The  opening  of  the  works  marks  the  completion  of  yet  another 
link  in  the  chain  of  British  electrical  manufacturing  industries 
instituted  by  the  General  Electric  Co.  and  their  allied  interests.  The 
products  ot  the  Pirelli-General  Cable  Works,  Southampton,  will 
benefit  from  the  great  advantages  which  the  selling  organisations  of 
the  General  Electric  Co.,  Pirelli  &  Co.,  and  Pirelli  (Ltd.),  with  their 
world-wide  ramifications,  can  furnish. 

The  Pirelli-General  works  are  situ.ttcd  at  Southampton  on  the 
shore  between  the  docks  and  Southampton  West  Station.  The 
position  affords  convenient  access  to  tlie  .sea  for  the  transport  of  raw 


One  of  the  BB.uriNo' Shoes. 


mf.tcr.als  and  fini.<hcd  goods,  p.osimity  to  a  main  line  railway,  full 
supplies  of  labour,  cheap  power,  &c.  Not  many  years  ago  [the 
site  at  pre.S'cnt  covered  by  the  works  was  an  unprofitable  mud  flat, 
covered  by  the  sea  at  high  tide.  When  certain  excavations  were 
carried  out  for  Southampton  Docks  the  material  excavated  was  used 
for  the  purpose  of  reclaniation,  and  the  valuable  properties  of  tho 
Southampton  Corporation  electric  power  hou.se  anrl  the  Pirelli- 
General  works  were  built  on  the  site. 

Nearly  opposite  the  works'  gates  arc  the  old  town  walls  and  abotit 
a  hundred  yards  further  on  is  the  famous  Bargate.  'To  the  left  is  all 
that  renuiins  ot  the  ancient  Palace  of  King  John.  According  to 
tradition,  it  was  on  a  spot  near  at  hand  that  King  Canute  was 
guilty  of  a  piece  of  "  unutterable  swank."  The  works,  at  present, 
cover  but  a  third  of  the  total  area  owned  by  the  company — there  is, 
therefore,  ample  room  for  future  extensions. 

The  entrance  gates  open  on  to  a  large  tjuadrangle  (partly  glazed 
ove.'),  which  is  used  for  the  receipt  and  despatch  of  goods.  JIaterial 
received  by  water  is  landed  at  the  private  pier,  and  is  then  lifted 
from  the  barges  by  means  oi  a  1(1  ton  electric  crane  on  t<i  a  tramway 


MiT.i;   Woiins   riioM  Sot  ^^,^Ml■To^•  Watisu. 
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Canadian  and  Indian 
MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM   STOCK   200.000  lbs. 


Peerless   Leatheroid   Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 
THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 
ADMIRALTY    OVER    I9I0,    1912,    1913.    1914   and   1915, 


ATTWATER  &  SONS, 


HopWOOd  St.  MilU,      Established  ises 

Codes  : 
5lh  Edition   ABC 
«t  Western  Union 


PRESTON. 


BELLING 

&   CO. 

We  can  quote  you  for  and  are  regularly  supplying  :— 

Electric  Heaters  for  Shell  Drying  Ovens, 

Gas  and  Fire-proof  Heaters  for  LoadinfjT  Rooms. 

Immersion  Heaters  for  Wax  Melting. 

Air  V\  armers  for  Fabric  Drying  Rooms. 

Low  Temperature  Radiators  for  Work  Rooms, 

Electric  Fires  (Radiant  type)  for  Offices,  &c. 

Electrically-heated  Water  Tanks  to  deal  with  any  quantities. 

Thermostatically  controlled  apparatus  to  keep  either  water  or 

air  at  any  desired  temperature. 
Electric  Toasters.  Water  Boilers  and  Grillers  for  Mess  Rooms. 

We  have  had  large  experience  in  adapting  electricity  to 
many  novel  manufacturing  processes,  and  are  prepared  to 
submit  quotations  and  drawings  to  meet  any  given  conditions, 

BELLING  &  CO.,  Electric  Heatlnt  Sneclaliili,  Derbr  Road,  EDMONTON,  LONDON,  N. 


E.  SHOWELL  &  SONS,  LTD. 

STIRCHLEY,     BIRMINGHAM. 

SOLID   FORGED   BRASS   WING   NUTS. 

Tapped  Standard  Whitworth  and  B.A.  Standard. 


r^\    /^) 


Made  from  No.  1  tapped^}'  ta  No.  9  tapped  T* 

Sole  Agent  for  the  Ekctncal  Trade:— 

LIONEL  ROBINSON,  ;.ond''o'n'' w.c. 

TFi.nnioNE;  Holbornmi. 


Simplex 

Interlochinq 
Switch  Plug 


A, type  designed  to  meet 
the'groving  demand  for 
an 

loleilOGkiD!]  SwltGH  Plug 

for  use  on  heating,  light- 
ing and  small  power 
circuits. 

This    switch     plug     has 
the     folio-wing      special 
features : — 
\_    *!  Impossible  to  insert  plug 

M'liilst  SM'ilch  IS  on. 
^1  Impossible   to   ■willidra'w 

plug  ^vitliout  first  s^^'itcli- 

ing  oft". 
'  The  pin  sockets  are  dead 

>»'liile   the   ping   is    being 

■\*'ithdraM'n. 

I'iarthing   arranged    for — 

Three  pin  ping  fitted. 
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ISENTHAL  &  CO., 

(DEPARTMENT     4' 

Denzil   Works,  Willesden,  London,  N.W. 


LIST  POST  FREE. 


Contractors  to  the  Admiralty,  War 
Office.  India  Office.  Colonial 
Office.     Postmaster-General.    &c. 


for  transportation  to  the  department  for  which  it  is  intended.  In 
addition  to  this  tramway  there  is  an  overhead  mono-rail  electrical 
system  which  forms  the  chief  means  of  transport  throughout  the 
works.  Tliis  mono-rail  has  been  specially  built  for  transporting 
bobbins  or  other  weights  up  to  7  tons.  Each  of  the  more  important 
avenues  is  provided  with  a  runway,  and  there  are  various  jioints  and 
crossings  linking  up  the  man  longitudinal  routes. 

The  ma  n  building  is  of  two  storeys,  with  provision  for  additional 
floo-s  when  necessary.  The  ground  floor  is  used  for  the  rubber 
departments  and  for  the  manufacture  of  the  heavier  cables,  and  the 
upper  storey  for  flexibles  and  the  lighter  wires  and  cables.     The 


1,000  sq.  mm.  and  1,500  sq.  mm.  section  can  be  stranded.  In 
some  of  the  covering  machines  the  whole  process  of  covermg  rubber, 
separator  jacket  and  proofed  tape  is  performed  at  one  operation, 
and  .some  of  the  longitudinal  covering  machines  cover  12  wires  at 
one  time.  Following  this  comes  the  process  of  vulcanising,  and  near 
at  hand  are  the  large  cylinders  and  drums  used  for  steam  jacketing. 
For  this  latter  piocess  the  cables  are  wound  round  large  drums, 
these  are  covered  and  then  passed  into  cylinders,  where  they  are 
steamed  for  the  necessary  period  and  then  wound  off.  Near  the 
vulcanisers  are  the  water  tanks  where,  by  means  of  cranes  and  the 
overhead  runway,  the  heavier  cables  are  immersed  in  water  for  24 
hours.  Then  the  cores  are  subjected  to  a  high  pressure  test  of  about 
2  or  2i  times  the  working  pressure  according  to  specification. 

The  various  processes  in  the  making  of  power  and  high-tension 
paper  cables  are,  as  far  as  winding  and  stranding,  S'milar  to  those 
used  in  the  manufacture  of  rubber  cables,  except  that  they  are 
insulated  with  a  special  cable  insulating  paper  by  means  of  machines 
which  lay  on  the  paper  alternately  right  and  left  handed.     If  the 


Z,J 


Till.  Imi-hei.'  ■   !      T  .   I. ,. 

^H'^.'"".''^'"'"!^-  ''*^I"  .""''  "''^■-  "  f""^  ''»''"''  """"  ''"ve  u  good 
"f 'h<' workem,  and  ftlHo  upon  till' 

n  the  nilibi.r  dopnrlmi'nt  are  driven 

■!'■     I'll  i|,(.  Bumr  floor  iini  nlori'H  wilh  hirgc 

nrr  an.l  i.ap<T,  jut.,  nnd  olh«T  mttt^'rinlii.     Tlie 

""liOK  ini'him-*  hnve  lH-..n  inMnlled.     Some  ol 

^i.'      ...'.  .,1  ^,„ai  „j5p  ami  inx-miity,  Htmniling  nn  mnny  bh  III  wireH 

"traml  or  ropo  at  the  rnto  of  I.OOO  rcvf.  iM^r  min.     Copper  win-H  u,, ... 


cal)Ics  are  multieoie,  they  are  laid  up  and  woimd  with  further'layer  a 
of  |)aper.s  so  that  the  thickness  is  the  same  between  the  cores  and 
earth  or  leml  casing. 

They  arc  then  jilaccd  in  the  drying  c'luunlicrs,  and  wlicii  prrU'clly 
dry  the  cables  undergo  iin|in't,'imlioii  and  are  thru  leiul  iiixcd. 
Tlie  cables  for  laying  dirc<'t  in  I  lie  groiiml  are  linished  by  the  aildition 
of  mild  iron  lii[ies  covered  with  im|iregnaled  jute  and  eoni])own(l  ; 
if  subjected  to  tensile  strain  tlx'y  are  armoured  with  galvanised  steil 
wire. 

The  elK'iiiieftl  laboratorv  ami  testing  rooms  are  furnished  with  tlin 


PEEBLES  ar.,cr    Pcobl».    a.    Co..    Ltd. 

ELECTRICAL  MACHINERY 

Enolnt>f>r-..    E.llnburoh. 
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REYROLLE'S 
SIX  SPECIAL  LINES 


MOTOR 
STARTERS 

Drum  Type  (free  handle) 
as  shown,  also  Lever 
Type  and  Flame-proof 
Type. 


'  FUSES. 


(3) 


Porcelain    Handle    (with    Self-aligning    Contacts),  and    Ironclad 
Switch  Fuses. 

If  ALL     rLUUui      W.T.,    for  outside   use,  as  supplied   to   Admiralty, 
and   Dustproof  for  Works  use. 


'H.T.  ARMOURCLAD  SWITCHGEAR. 
'MINING  SWITCHGEAR. 


(6) 


rKUIbullVt  UtVlutui  to  isolate  faulty  sections  on  Power 
Supply  Systems  without  interruption  of  supply  through  Sound 
Sections. 


A.   REYROLLE 


&  CO., 
LTD. 


HEBBURN-ON-TYNE. 
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WE  SPECIALIZE  in.  Electrical 
Varnishes ,   Compositions, 
ErtaTTiels  etc. 


Write  for  List  : 

JENSON&  NICHOLSON  M}.  gos  well  works,  stratford.e. 


One,  Two  &  Three  Phase 
MOTORS. 

I^ANGDON-DAVTES    MOTOR    GO. 

Head   Office:    110,     GANNON     STREET,     LONDON,    E.G. 
Worka :  Dermody   Road.   Le^rltham,   London,  S.E. 


most  modem  apparatus.  All  the  improvements  obtained  from  the 
experiments  and  lesearches  in  the  Pirelli  testing  room  in  Jlilan — 
which  has  a  series  of  instruments  and  transformers  for  tensions  up  to 


Among  the  Lem)  Presses. 


^■b^ 


bOU.OtMJ  volts— are  directly  utilised  and  api)lie(l  in  the  methods  and 
processes  of  manufacture  at  the  P.relh-Geieral  Cable  Works.  Soiith- 
ampton.  The  testing  rooips  in  the  latter,  whicii 
are  situated  opposite  the  water  tanks,  are,  we 
understand,  among  the  finest  in  Great  Britain. 
They  form  ideal  rooms  for  their  purpose,  and 
are  fully  equipped  with  machines  for  testing 
tcnaile  strt^ngth  and  torsion,  as  well  as  balances 
of  various  kinds  and  many  other  testing  sets, 
each  complete  in  itsslf.  These  are  supplied 
by  a  l,2WJ-volt  battery  of  accumulators.  Tin- 
chemical  laboratoiy  is  equipped  for  the  testing 
of  oils,  paper,  rubber,  &c.,  as  woll  as  for  e.xperi- 
mental  purpows.  i>        »    ,.   ^  .  i,:  a,  k^  ; 

The  high-tenHion  testing  room  is  supplied  with 
current  from  the  t.'orporalion  mains,  which  is 
then  transformed  into  alternating  current  by 
the  aid  of  ft  "  Witton"  alternator.  The  trans 
former  giveB  up  to  :jrK»,(»0(|  volts.  There  is  also 
a  Jona  eleclro.Hlalic  kilo- volt  meter  with  a  maxi- 
mum r«n«e  of  2(J(),00(>  volts  three-phase  »u>\ 
monophai"'  tianKformerH— the  former  gives  ii[ 
U*  20,(K»0  vollH  and  the  latter  r>,(KHt. 

All  the  iua<  hinery  rievoted  to  the  Jiuinnf  i 
lure  of  Rmnll  wircH  foreleclrje  lighting,  telegrii|.h 
And  t<;lephone,  electric  bells  and  other  purj)OHc» 
i*  to  Ikj  found  on  the  upi«T  floors.  In  these 
briKht  «pn<!ioui<  workrooms  are  many  rows  of 
mn'tiini-n  for  the  covering  of  wire  with  eoltipn. 
iiilk  and  other  materialH.  The  induHtries  i.l 
Southampton  in  tlin  puNt  have  afforded  little 
ico|H-  for  the  femaj.,  worker-  the  I'irellJ.fJeneral 
f(,l,|..    \V.,rkn     h.ive    i,.,w.     liowiv.r.     .niil.d    a 


new  opportiuiity.  All  the  processes  of  paper  lapping — longi- 
tudinally or  spirally — and  braiding  in  all  varieties  of  ply  for  flexible 
cords,  &c.,  are  here  in  full  operation.  Tlie  pattern  and  measuring 
rooms  adjoin  the  departments  just  referred  to.  In  the  latter  the 
flexible  cords,  after  leaving  the  braiding  rooms,  are  cut  into  coils 
of  the  required  lengths  of  the  multiple  of  a  mile  and  are  then  packed 
and  labelled  for  despatch.  On  the  ground  floor  are  the  various  offices, 
stores,  repair  shops,  and  other  departments  auxiliary  to  the  manu- 
facture of  cables.  All  repairs  to  tools,  machines  or  drums  are  carried 
out  in  the  works'  engineering  shops.  These  are  fitted  with  lathes, 
Ijjaning  machines  and  large  and  small  drilling  machines,  all  of  course 
of  modem  pattern.  We  are  informed  that  the  equipment  is  sucli 
that  it  will  soon  be  possible  to  construct  the  new  machines  required 
for  future  extensions  to  the  works.  There  is  also  a  carpenter's  shop 
for  the  making  of  swifts,  drums,  &c.,  and  a  large  store  where  fittings 
and  spare  parts  oi  all  kinds,  as  well  as  other  necessaries  are  kept,     i 

On  the  west  side  of  the  works  and  detached  from  the  main  building 
is  situated  the  boiler  house,  where  all  the  steam  used  for  general 
heating  and  for  the  drying  chambers,  and  other  parts  of  cable  manu- 
facture, is  provided.  The  water  used  comes  from  an  artesian  well  ; 
in  addition,  there  is  storage  capacity  for  45,000  gallons  of  rain  water. 
Two  gas  jn-oducers  are  used  for  the  supply  of  gas  to  the  lead  furnaces ; 
arrangements  are  being  made  for  the  supply  of  town  gas  also  where 
necessary 

The  new  enterprise  represents,  not  so  much  a  fusion  of  capital  in 
one  branch  of  electiical  manufacture,  as  a  joint  contribution  of 
,Fiknowledge  and  experience  guaranteeing  further  progress  and 
greater  achievement  in  the  making  of  cables  ot  every  kind  and  for 
every  purpose.  It  has  meant  the  fomiding  of  a  further  great  British 
manirfacturing  industry,  fully  equipped  for  production  on  a  large 
scale,  at  a  tinie  when  it  \\as  most  needed,  and  so  helped  to  make 
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Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Anneahng  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


PRESCOT  DUST  FUSES. 

One  of  the  most  important  features  of 
a  fuse  is  reliability,  while  one  of  its 
most  common  features  is  the  reverse, 
due  to  a  number  of  causes  ranging 
from  size  of  terminal  and  length  of 
fuse,  to  exposure  to  air,  the  kind  of 
air,  and  so  on. 

What  is  wanted  is  something  that  will 
protect  the  circuit  every  time  and  all 
the  time. 

To  attain  this  devoutly  to  be  wished 
consummation,  see  our 

PAMPHLET  No.  P.121. 
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Britain,  in  a  period  of  stress,  less  dependent  on  outside  manufactiuing 
sources.  Important  orders  have,  in  fact,  already  been  carried  out  for 
the  British  Admiralty,  Post  Office,  &c.  In  normal  times,  the 
opening  of  the  Pirelli-General  Cable  Works,  Southampton,  would 
hare  been  heralded  as  an  event  of  the  first  importance  in  the  history 
of  British  manufacture.  The  fact  that  they  began  business  quietly, 
and  without  press  notice  or  advertisement,  must  be  taken  in  itself 
as  an  evidence  that  their  help  was  opportune  and  their  importance 
recogni-sed. 

We  are  indebted  for  the  above  particulars  to  an  attractive  bro- 
chure just  issued  l)y  Pirelli-General  Cable  Works,  144,  Queen 
Victoria-street,  London,  E.G. 


THE  FILTRATION  OF  AIR. 

l-'ilt(T((l  air  has  a  real  coinmereial  value  in  many  branches  of  the 
industrial  world,  and  there  are  numerous  ways  in  which  it  is  pro- 
fitably employed.  One  of  the  most  iniportant  applications  is  for 
cooling  turbo-generators.  These  machines  arc  small  in  size  in  pro- 
portion to  their  output,  and  have  consequently  a  limited  space 
wherein  only  comparatively  small  air  channels  can  be  embodied  for 
the  dispersion  of  the  heat.  Since  the  introduction  of  rnechanically- 
vcntilated  generators  it  has  been  found  that  the  use  of  unfilterod  air 
haB  a  deteriorating  effect  on  the  insulation,  owing  to  the  iirisiucc  uf 
dirt  and  dust  particles  in  the  atmosphere,  which  were  gradually  di- 
posited  on  the  windings,  causing  local  overheating  and  eventual 
breakdown  of  the  insulation.  The  hammering  action  also  of  many 
thousands  of  minute  dust  particles  impinging  on  the  end  windings 
wears  away  the  varnish  and  insulation  fabric,  with  the  result  thai 
when  the  machine  in  such  a  condition  cools  down  in  an  atmosphere  of 
ordinar}'  humidity,  the  end  windings  rapidly  absorb  moisture,  causing 
HcriouH  and  unexpected  "  burnouts."  The  importance  ot  filtration  is 
Hlill  more  evident  when  the  large  amount  of  air  required  for  ventila- 
ting large  turbo-generators  is  taken  into  account.  For  instance,  a 
moderately  large  generator  would  use  20,000  cubic  ft.  of  air  per 
minute,  which  means  a  total  of  28,800,000  cubic  ft.  per  day  of  24 
liourH.  Am  a  rough  approximation,  it  may  be  assumed  that  one 
iiunilri'd-miliionth  of  the  volume  of  the  air  in  the  vicinity  of  power 
pliirii.H  iijn«i»tH  of  duHl,  din  and  other  foreign  particles.  This  would 
fuean  that  87  eubic  fl.  of  dust  would  be  blown  into  the  machine 
during  a  yiiir  of  :!0(»  working  days.  While,  of  courw,  a  part  of  this 
dirt  will  iiiiBMdiriMlly  through  tin-  machine,  a  portion  will  be  deposited 
in  the  air  paBsngiK,  due  to  swirls  and  eddiea.  Such  deposits  of  dirt 
become  »  eoMMidi-ruble  handicap  to  ventilation,  as  thi^  quantity  of 
air  iMdccreniu'd,  dm-  to  tin-  partial  cloKing  of  the  ventilating  passages 
and  till'  ciMdin^;  .•fF(<i  of  Ihe  jiir  greallydiminiHlicd,  owing  to  the  fact 
that  111!"  iiir  iiuiiint  conu'  directly  in  contact  with  the  heat  radiating 
HIirfjiceK. 

Thi-  ty|H'»  of  air  lilterH  generally  in  use  may  be  broadly  divided  into 
two  claKMH,  dry  and  wet  ;  the  former  may  conHist  of  cloth  of  fibre 
wreenH,  while  in  tli"  wet  lyjK;  iiltent  the  purification  iB  obtained  by 
mcuiiH  of  NalurrM  own  eleanHlng  met  IukI  namely,  by  passing  the 
Mir..irr.  Ill  tlir-.u-l,  ,,  In,.- wmI.t  (.prMy.      ■rii.-,|,s  liil.  r  ink.  h  iq,  niniv 
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space  than  a  wet  one,  and,  where  cloth  screens  are  used,  there  is 
also  the  risk  of  fire,  due  to  spontaneous  combustion.  In  the  dry 
tj-pe  the  maximum  quantity  of  air  passes  through  wh^n  the  filter 
is  clean,  gradually  lessening  as  the  cloth  becomes  choked  up,  thereby 
setting  up  more  resistance  to  the  free  flow  of  the  air. 

In  the  wet  type  of  filter,  as  just  explained,  the  air  is  thorougl^ly 
washed  by  passing  the  air  current  through  a  chamber  filled  wit!)  a 
fine  mist,  which  causes  the  bulk  ot  the  solid  matter  suspended  in  the 
air  to  be  precipitated  down  into  the  tank  at  the  base  of  the  machine. 
The  air  after  leaving  the  spray  chamber  encounters  a  battery  of 
scrubber  plates,  on  which  any  dust  or  dirt  remaining  in  the  air  is 
deposited,  and  then  passes  on  to  a  series  of  eliminator  plates,  by 
means  of  which  it  is  buffeted  from  side  to  side,  depositing  during 
this  process  any  free  moisture  upon  the  plates,  and  leaving  the 
washer  in  a  thoroughly  clean  and  cooled  state  with  no  trace  of  free 
n\oisture.      An   illustration  is  given  herewith  of   a  "  Sirocco  "  air 


Skctuinai.  Sioio  N'liow  iiF  "Siiioico  '  Ukt  Am  I'ii.teh. 

washer  made  by  Davidson  &  Co.  (Lid.)  of  Belfast.  In  Ihis^dolail 
view  the  side  plate  has  been  removed,  in  order  to  show  i^learly  the 
spray  chamber  and  the  scries  of  scrubber  and  eliminator  jjlatcs.  In 
this  filter  the  resistance  to  the  air  current  is  constant,  thus  allowing 
the  same  volimo  to  pass  all  the  time,  and  as  the  resistance  is  low,  less 
fan  power  is  required  to  pass  a  given  voliune  oi  air  than  in  the  case  of 
a  dry  filter.  It  is  also  easily  cleaned  while  in  operation.  The  water 
consumplioii  is  very  low,  as  it  is  re-cireuliilctl  by  means  of  a  pump 
passing  through  two  sets  of  filters,  so  as  to  prevent  any  dirt  choking 
the  spray  nozzles.  The  makers  state  that  this  washer  will  remove 
08  per  cent,  of  solid  matter  from  an  invpiin^  atmosphere,  and  will 
(bliver  the  air  without  any  free  moisture  and  in  a  cooled  stall'. 

An  interesting  brochure  has  been  jin^parcd  by  Mcssis.  J)avidson  & 
Co.,arulit  is  from  this  lluil  llie  illustralions  have  been  taken.     A  copy 

nf  11, r   IMlMicatioll   Hill.  W  r  1 111(1.  Isl  a  II,  I ,   I  ir  fonvanjld  nil   iv,|llrst. 
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ELECTRIC  TRUCKS.* 

BY   J.    P.    KEMP,    AM.I.E.E,,    M.I.MECH.E. 

The  introduction  of  electric  trucks  into  the  large  factories  and  work- 
shops of  Great  Britain  is  of  such  recent  date  that  there  is  as  yet  little 
data  available  regarding  their  actual  economic  value.  Sufficient 
experience  has  been  obtamed  to  show  that  under  conditions  which 
justify  their  emplojnnent  they  practically  revolutionise  the  problem 
of  internal  transport  from  the  points  of  view  of  acceleration  of  ser- 
vice, the  value  of  labour  displaced  and  resultant  financial  advantage. 

This  particular  movement  was  pioneered  in  the  United  States,  and 
the  introduction  of  internal  electric  battery  transport  has  been  due 
principally  to  a  desire  to  speed  up  production  and  to  the  high 
cost  of  labour  in  American  works.  The  result  has  been  that  battery- 
propelled  trucks  are  now-  regarded  as  a  distinct  acquisition,  and  every 
large  undertaking  having  internal  transjxirt  problems  of  any  magni- 
tude are  now  equipped  with  special  facilities  for  dealing  with  these 
problems  by  means  of  either  cranes,  platform  trucks,  trucks  with 
self  elevating  platforms,  or  tractors  and  suitable  trailers,  all  battery 
operated. 

I  have  no  exact  data  as  to  the  actual  number  of  electric  trucks  in 
use  in  the  United  States,  but  believe  they  amoimt  to  well  over 
50,000  ;  in  comparison  with  which  there  are  not  yet  500  in  operation 
in  this  country. 

Several  enterprising  English  railway  companies  and  other  large 
British  firms  (no^^aljly  munition  factories)  have  experimented  with 
battery-propelled  truck.'',  and  the  fact  that  they  continue  to  extend 
their  use  indicates  that  the  trucks  are  achieving  the  purjxjse  for  which 
they  were  specially  designed. 

A  short  description  of  an  "  E  "  type  automatic  truck  of  2  tons 
normal  carrving  ca|)acity  may  here  be  of  interest. 

Frrtme. — Made  of  two  steel  channel  sections  extending  the  entirc 
length  of  the  platform,  converging  at  the  end  into  a  solid  casting. 

fiuspp.nsion. — The  frame  is  sunnorted  by  four  spiral  springs,  each  of 
which  is  encased  witliin  a  malloablo  iron  box,  and  transfers  the  load 
direct  to  the  axles. 

Transmission. — By  Morse  silent  chain  from  pinion  on  motor  shaft  to 
the  sprocket  wheel,  mounted  on  a  jack  shaft,  supported  under  the  two 
frame  members  ;  thence  by  two  side  roller  chains  from  the  jack  shaft 
to  the  driving  wheels,  yiving  a  total  gear  ratio  of  12  to  1.  The  jack  shaft 
contains  a  substantial  and  compact  dilferential.  At  4  miles  per  hour 
the  motor  runs  at  1,000  rovs.  permin.,  and  at  6  miles  per  hour  the  motor 
runs  at  l..'i00  revs,  per  niin. 

Axles  and  W/ireU. — The  axles  are  of  rigid  type  under  the  frame,  and 
by  their  outer  extremities  carry  a  double  set  of  standard  annular  roller 
boarinKS  mounted  in  solid  cast  steel  ribbiul  wheels,  which  are  equipped 
with  solid  rublx'r  band  tyres  of  10  in.  diameter. 


*  Abstract  of  a  Paper  read  bafore  th?  Birmingham   Institution   of 
Mechanical  Engineers  Saturday,  Januari-  6,  1017. 


Steering. — Steering  is  done  by  means  of  a  lever  conveniently  arranged, 
which  moves  in  a  vertical  plane  and  operates  the  stub-axles,  as  in  standard 
automobile  practice. 

■"  End-Gate.— At  the  rear  of  the  truck  is  attached  a  movable  end-gate, 
which  mav  be  lowered  to  a  horizontal  position,  thus  increasing  the  length 
of  available  loading  platform  by  3  ft.  This  end-gate  may  also  be 
lowered  to  the  floor  and  used  as  a  skid  when  loadmg  or  imloading  the 
truck,  or  can  easily  be  removed  from  the  truck  when  not  in  use. 

Power. — Power  for  operating  the  truck  is  derived  from  an  Edison 
battery  of  2-1  c?lls.  tvpe  A-6,  225  ampere-hours  capacity,  housed  in  a  steel 
conioartment  on  the  driving  end  of  the  truck. 

Motor. — Sneciallv  designed  electric  motor,  having  high  starting  torqus 
and  exceptionally  high  efficiency,  series  wound  for  24-30  volts.  The 
armature  runs  on  annular  ball  bearings,  and  has  a  capacity  sufficient  to 
proijel  a  loaded  truck  un  a  15  to  25  per  cent,  grade. 

Controlkr. — The  controller  is  of  the  drum  type,  syiecially  designed  for 
these  tracks,  eliminating  all  arcing  in  operation,  '"he  current  cannot  be 
applied  to  the  controller  without  first  releasing  the  brake,  which  auto- 
raatieallv  closes  the  circuit  switch.  The  moment  the  current  is  cut  oif 
the  brakes  will  set  automaticallv  and  remain  set  until  the  circuit-breaker 
is  again  closed,  at  which  time  the  band  brake  is  automatically  released. 
The  controller  is  onerated  by  a  lever  moving  in  a  vertical  plane,  giving 
four  speeds  forward  and  four  sjjeeds  reverse. 

Speed. — Three  speeds  forward  and  three  speeds  on  reverse,  giving 
from  1  to  6  miles  per  hour. 

Weight. — The  complete  truck  with  Edison  battery,  platfonn  and  end- 
gate  scales  2.150  lb. 
Dimensions. — • 

Length  over  all  9  ft.   i)  in. 

Length  of  platfonn  loading  space    6  ft,  (i.\  in. 

Length  of  platfonn  loading  space  with  end-gate 

lowered  Oft.   3.1  in. 

Width  of  platform      3  ft.   5  in. 

Height  of  batteri'  box  1  ft.  5.Un. 

Width  of  battery  box    1ft.  85  in. 

Height  of  platform      1ft.  Sin. 

Wheelbase    4  ft.  4  in. 

Width  of  track    -ft.   !V}  in. 

Approximate  cost,  £400. 

As  these  vehicles  arc  not  fitted  with  milcometers,  it  is  not  easy  to 
estimate  the  mileage  that  they  do  per  charge  in  and  about  the  works, 
but  experience  shows  that  the  battery  capacity  is  ample  to  do  a 
full  day's  work  of  from  10  to  12  hours  on  a  normal  full  charge  ; 
there  are  some  cas.-s  where  trucks  are  employed  for  20  hours'  work 
pel-  day,  this  being  done  on  the  high  rate  charges  received  only  at 
meal  times,  a  long  charge  at  normal  rate  being  given  only  at  week- 
ends. 

The  amount  of  electrical  energy  absorbed  by  a  truck  battery  per 
normal  charge  is  about  15  kw.-honrs,  so  that  the  total  amount  of 
energy  used  per  truck  per  week  while  on  full  work  would  be  about 
90  kw.-hours.  At  Id.  per  kilowatt-hour  this  would  cost  7s.  6d.  per 
week,  but,  as  thin-e  are  many  works  where  electrical  energy-  costs  less 
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"CONSULT    KEMP    re   ELECTRICS." 


J.      R. 


ROAD    VEHICLES,     AUTOMATIC    TRUCKS,     MINERS'    LAMPS 

ALL     WITH      EDISON      ACCUMULATORS. 
The  Simplest  and  Most   Economical  Forms  of  Industrial  Transport.      Can   be    drive 
UNSKILLED  Men  and  Women  at  less  than  ONE-THIRD  the  cost  of  Petrol. 
Each  Factory  Track  costs  less  than  6s.  per  week  for  Electric  Power,  and  saves  the  labour  of  over  7 

KEMP,     Grand      Hotel,      BIRMINGHAM. 


by 


•Phone:  CENTRAL  7301. 


than  the  above  rate,  the  operating  costs  for  electricity  are  also  jno- 
portionat«ly  less.  Practical  experience  in  Birmingham  factories 
shows  that  where  such  trucks  are  kept  lairly  busy  the  cost  of  elec- 
trical power  is  under  Is.  per  day  per  truck. 

I  have  been  frequently  asked  how  it  is  that  practicallj'  all  the 
trucks  on  the  market  are  built  to  carry  2  tons,  and  whj'  smaller 
trucks  of,  say,  5  cwt.  capacity  are  not  constructed.  The  answer  to 
this  will,  of  course,  be  obvious  to  all  who  have  had  experience  of  the 
rough  conditions  under  which  all  such  trucks  have  to  work.  Makers 
of  experience  have  fotind  that  by  the  time  they  have  made  their 
chassis,  wheels  and  general  framework  sufficiently  strong  to  survive 
being  handled  by  the  most  imskilled  labour,  and  to  stand  the  bumps, 
vibration  and  colli.sions  which  they  unavoidably  experience  in  general 
use  they  are  of  ample  strength  to  cany  3  tons  on  reasonably  good 
surfaces  and  casj'  gradients.  The  normal  rating  of  2  tons  is,  there- 
fore, a  conservative  one,  and  gives  a  good  margin  for  emergency 
conditions ;  the  expeiience  so  far  available  indicates  that  at  this 
rating  the  trucks  will  last  longest  and  render  the  best  .service. 

The  smallest  tv'pe  of  truck  that  I  have  had  to  deal  with  is  the 
'"  D  "  type  automatic,  rated  at  30  cwt.,  and  the  only  substantial 
difference  between  this  and  the  two-tomier  is  that  the  frame  is 
shorter,  narrower  and  lighter,  the  battery  capacitj'  being'about  45 
per  cent.  less.  ]  consider  that  it  would  not  be  advisable  to  construct 
trucks  of  smaller  carrj'ing  capacity  than,  say,  1  ton.  It  is  difficult 
to  sje  how  they  could  be  proKtably  emi)loyed,  and  if 
their  own  strength  was  reduced  in  proportion  to  the 
weights  to  be  carried,  they  would  beconie  merely  scien- 
tific toys,  and  totally  unsuitable  for  the  rough  usuage 
to  which  they  would  .sometimes  be  put. 

Owing  to  the  diversity  of  conditions  imder  which 
electrically^ propelled  trucks  are  employed,  it  is  diffi- 
cult to  obtain  any  results  which  are  strictly  compar- 
able, and  unless  conditions  as  far  as  the  number  of  ton:? 
huMcllcd.  the  number  of  trips  and  length  of  trips  miule 


CAPITAL  COST. 
Estimated  Annual  Cost  of  Operating  One  2-ton  Thick. 

Capital  ccst,  say  £-tOO    0    0 

Interest  on  capital  at  6  per  cent.  ...       £2-t    0     0 
Depreciation  based  on  10  years'  life        40    0     0 


Annual  standmg  charges  per  truck.       £64    0     0 

Operating  Costs  For  3,000  Hours'  Service  Per  Annum. 

Electricity     £15    0    0 

Tyre  replacements 10     0     0 

p  General  maintenance  ...  ...  4   10     0 

Lubrication    ...  ...  ...  ...  0   10     0 


£30     0     0       £94     0     0 
Oi)erator.s'^wages'at  £2  per  week  ...  ...  ...     £104     0     0 


Total  Annual  Operating  Co.st.  including  Litei'C.st 

and  Wages         £UIS  0  0 

Annual  value  of  labour  displaced,  say,  8  men  at  £2  £832  0  0 

Less  cost  of  operating  one  2-ton  truck...         ...  198  0  0 


Annual  saving  effected  bv  use  of  truck 


£634    0    0 


Types  of  Trucks. — In  order  to  accommodate  a  large  variety  of 
different  trades,  numerous  different  types  of  trucks  'have  been 
iidesigned,  some'of  which  have  been  constructed  entirely  to  comply 


Ki>i!<o>  Tritk  with  Esi)  (!ate  Lowkhed  to  Increase  Loadinc  Sim  k. 

lilu  tin:  Name,  any  compuiisonH  as  to  the  cost  ])er  ton  of  niatciial 
hnndlod  would  be  illuHorj'. 

I  am,  then-lore,  prewnling  a  hyiwthetieal  cane  which  may  be  of 
InlereHt,  and  which  showH  the  jionHibilities  for  economy  in  the  ma  lir 
of  the  int'-rnnl  tratiHport  of  heavy  material. 

AHnuming  that  the  trunk  iK  worked  for  u  jieriod  of  3,00()  hours  per 
nnniijn,  ami  that  th<Te  ore  crntie  faeiliticH  for  loading  and  unloading, 
no  aN  to  ovoid  iiiidiie  deloy  nt  the  termini,  thu  average  speed  of  the 
truck.  ineliMlinK  all  Mtopn,  would  be  about  1-75  miles  per  liour,  in 
whii  h  cam-  it  would  cover  r>,2.'>0  miles  |.er  oniiiim.  This  jnileage, 
however,  would  be  made  up  of  a  large  number  of  short  trips,  and,  if 
for  tho  purjiowit  of  raleulation  the  length  of  o  round  trip  is  aHsumed 
Ki  !»,■  110  yd".,  or  a  c|iinrt<'r  ol  a  mile,  tlii'  total  ]ioKHible  number  of 
round  lri|Mi  p«r  annum  would  be  about  21,<KMI.  It  woidd  seldom 
liilFiKn  that  n  truck  would  have  n  full  load  each  woy  cm  any  of  the 
irlp«,  K4I  llifit  l(  wi  cKtiiiinte  on  a  full  Jond  only  one  way  we  have 
al.tHRI  ton"  of  mnterlfti  Hhift<t|  o  total  diKtnnce  of  j  mile,  lind  on  idle 
mile»((e  ol  2,fl25  p<r  miTium.  I'mler  IIkw  conditions  the  2I,(HI0  tons 
iH  inulerinl  would  !«<•  trnni.j,ort.-(l  ot  n  tolil  enut  of  llltS,  and  this 
would  nmounl  to  n  little  over  2Jd.  p«T  ton  hoiidlitl.  it  moy  be 
dftbly  o«M<rlc(l  hen-  thnl  any  form  ol  iiinnual  labour  adopted  in' this 
roiinlry  would  c«m|  aI  lenni  (our  I iines  ni>  much. 


lOiusciN  ICi.i:vATiN<:  Trk  k  Backing  I'nukr  Load. 

with  oiu'  j)articular  purjiose  ;  others,  ugain,'havo  been  ]>ut  forward 
so  that  they  can  fullil  the  requirements  of  a  variety  of  purjio^e  . 
i  There  arc  three  .systems  of  tran.sport  now  available,  ono  of  which 
woiilil  be  found  to  suit  the  average  requircnu'iits  met  with  in  any  of 
the  large  factories  in  Birmingham  and  district.  These  are  as 
follows  : 

.1.  J  11(1  II  Hi  rial  tnirk.1.  of  2-t(iii  cnriyinf!  capacity."  (Jivcn  ^ncul  ciiun 
facilities  for  the  loading;  and  unloading  ofsnme  (so  as  toeliminalestaiuliiii: 
lime  KK  iinicli  as  jjossiblo),  tlu^e  trucks  are  invaluable,  and  they  onii  I"' 
ada|)ted  to  a  larjje  variety  of  useful  i)iiipo>cs. 

Jt.  Silf-lilrniliiifi  I'liilfiirm  Tniihu.—^n  eertnin  works  wlicivllie 
material  to  be  liandled  is  fairly  well  slnndiud.  it  is  now  beciimiuH'llie 
prael  ice  to  place  it  on  roii(,'h  plalfonns,  instead  of  on  the  Moor  il.-elf,  the 
plalforniH  IxMiip  so  desi(;iiecl  a»  to  acennuiiodale  the  deck  of  the  truck, 
which  can  In-  sliiiped  unilementli.  The  whole  of  thi-  load  tii>  to  2  tons 
is  rnJM'd  clear  of  the  floor  by  about  3  in.  in  from  .'•  to  6  seconds'  and  the 
material  is  then  iva<ly  for  transport.  This  system  eliminates  tho  dead 
time  n'i|iiin'd  for  loading  and  unloading. 

f.  Triiaorn  miil  Trnilmi. — One  of  tin-  original  drawbacks  aj;aiiis( 
Imviiie  trailers  nnuiiiiK  through  the  narrow  avenues  of  a  btisv  factory 
was  tlial,  allhouvli  the  tractor  mi;;ht  clear  projecting  obstacles,  the 
trailers  would  iindouhledly  cn-ep  either  in  one  din-ction  or  the  other,  and 
evi'iitually  foul,  thus  cnusiuK  general  delay. 

•Several  eapablejninds  have  devoted  attention  to  the  solution  of 
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EDISON  ACCUMULATORS.  Ltd., 


ACCUMULATOR 

ELECTRICS 
LEADING!! 

Some  of  the  Reasons : 

Because  they  are  equipped  exclusively  with  the  Edison 
Accumulator,  which,  now  in  its  eighth  year  of  service,  is 
proving  more  durable,  more  reliable  and  simpler  to  operate 
than  any  other  type  of  storage  cell. 

Because  the  Edison  Accumulator  is  made  of  Steel 
throughout,  including  the  container;  uses  a  steel  pre- 
serving electrolyte;  and  cannot  buckle  its  plates, 
sulphate,  corrode,  lose  its  charge,  nor  suffer  from  the 
effects  of  overcharging,  high  rate  boosting  nor  being 
discharged  to  zero  when  necessary. 
Because  the  Edison  Four- Year  Guarantee  is 

unique  and  warrants  the  user  that  his  accumulator  shall  give 
full  rated  capacity  at  the  end  of  l:his  time. 
Because  the  Edison    Accumulator   is  the  lightest   and 
strongest  storage  cell  and  may  be  charged  in  less 
time  than  any  other  type. 

2  &  3,   DUKE   STREET,   ST.  JAMES, 
I.ONDC»N.  S.W. 


m      AGENTS:- 


mingham:- 

J.   P.    KEMP, 
und   Hotel.    Birmineha 


Lancashire    and   Cheshire:  — 

DRAKE   &  GORHAM.   Ltd., 
47.    Spring    Gardens.    Mancheste 


J.     HALLY     CRAIG. 
45,   Hope   Street,    Glasg 


"3ronclati  txitit'' 

(Registered) 

THE  BATTERY  FOR  COMMERCIAL  ELECTRIC  VEHICLES. 


The  number  of  repeat  orders  received  is 
tiie  best  testimony  of  tlie  results  obtained. 
Continuous  hard  worli  with  a  minimum 
of  attention  day  in  and  day  out  aggregating 
10,000  miles  per  annum  is  the  record  of 
many  sets  over  the  past  two  years.  Some 
of   them   have   completed 

25,000  MILES 

on  the  road  without  a  single  cell  having 
to  be  removed  from  the  vehicles  for 
any  electrical     defects    whatever. 


fChtoiibe 


ELECTRICAL  clifton  junction. 
STORAGE  CO.         Manchester. 

lli\i1TTl\*A>     LONDON  OFFICE: 

LIM  I   1  tU   ^  '''•  VICTORIA  STREET. 
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TUDOR 
Accumula^tors 

FOR  ELECTRIC  VEHICLES 

AT  BRIGHTON  AND  HOVE 

About    16    Electric    Omnibuses    have    been    in 

regular    service    for    the     past    six    years,    and 

TUDOR    Accumulators    have   been    employed 

exclusively. 

THE  TUDOR  ACCUMULATOR  CO.,  LTD., 

3,  CENTRAL  BUILDINGS,  WESTMNSTER,  LONDON,  S.W. 

Worki :  DUKINFIELD,  near  MANCHESTER- 


this  difficulty,  and  they  have  evolved  what  might  now  be  termed  ths 
'■  trackless  train."  This  consists  of  a  small,  but  poworful  tractor, 
capable  of  working  with  equal  facility  in  cither  direction,  and  of 
towing  loads  up  to  5  or  even  10  tons,  depending,  of  course,  on  the 
condition  of  the  road  or  fioor  surfaces.  The  trailers  arc  constructed 
BO  that  both  their  front  and  back  axles  are  fixed  to  a  central  swivel, 
thus  allowing  the  steering  to  be  done  from  both  axles.  The  front 
and  back  axles  are  cross-connected,  the  right-hand  s;dc  of  the  front 
axle  being  connected  to  the  left-hand  side  of  the  back  axle  and  vice 
versa.  By  this  system  the  trailers  are  bound  to  exactly  follow  track 
with  the  tractor  which  is  hauling  theni,  and  no  matter  how  many 
trailers  are  employed  in  one  train  there  is  no  need 
for  the  driver  of  the  vehicle  to  give  his  attention 
to  any  other  matter  than  that  of  driving  his  own 
individual  tractor,  the  trailers  being  obliged  to 
lollow  the  track  of  same. 

The  principal  dimensions  of  these  trailers  are: — 

Length  of  platform    72in. 

Width  42in. 

Height : 14  in. 

Whctb" 10  in.  diameter  by  4  in.  wide 

Wheel  base ."...       4Sin. 

•Steering  On  all  four  wheels 

Weight     iJOOlb. 

Carrying  capacity  2,000  lb. 

The  trucks  which  transpoit  the  load  arc  inexpen- 
sive, HO  that  the  question  of  idl.'  time  duiing  the 
period  of  loading  and  unloading  is  immaterial,  but 
the  Iruetor,  which  is  the  most  expensive  part  of  the 
whole  cquipni'-nt,  can  be  ke])t  fully  employed  the 
whole  fini'.'. 

/<a(/erifc».— In  spite  of  the  variety  ot  names  given 
to  vuriouH  niakcH  there  are  still  only  two  cojnnxer- 
riul  tyjK'M  of  accumulator  on  the  nmrket — the  lead 
«'id  ty|ic  and  the  nickel  alkali  type.  The  lead 
iicid  lyiM:  is  one  with  which  niuny  have  been  familiar 
for  (HjiMC  time.  lt^has_m'iny  good  eharaeteristies,  and  many  bud 
oncH,  ami  liait  alHo  th<-  ailviintago  of  being  the  lowest  in  lirsl  eost.J^ 

'J'he  riiekri  alkali  batt'-'ry  is  a  distinct  dejiarture  from  the  lead  acid 
ty|H',  liiaMMiuch  as  if  Is  nmde  entirely  ot  steel,  and  its  chemical 
(iotivit_,  in  promoted  by  a  H  .lution  of  potash,  which  is  quite  harmless 
fo  the  Bteel.  Jt  hull  lu'iny  siK-eial  iidvantages  of  its  own.  Either 
ty|K'  of  buttery  eun  bo  umciI  for  truck  projiulsion,  but  the  one  selected 
Imn  to  Ikj  purlic'ulail.v  rugged  to  Hland  the  rough  UHuago  it  is  bound  to 
receive  ul  the  UHUiilly  unskilled  halulM  of  truck  operators. 

Jl  mu-it  b"  ab|i'  tOHUeeeMHtully  stand  : 

I.  Iltnrii  rdirn  III  chiirijr,  r'Hpeelally  ill  works  where  the  truck  is  in 
coiiatitnl  UM'  (nr  W  nut  „\  21  liourn  per  ibiy,  and  wh<-l'e  it  W  only  |HWMili!e 
•  '1  (/ive  it  nil  ii«i.,iiiil  jii^li  roleii  ol  ehargi'  fur  eoiii]iiiratively  chort  pericdn 

•llKlllg  IIH'mI  tiiiieH. 

'-'    "'  "■/  '   '      '■/  i/iM/ii/ff/f,  aiiioiiiillii);  in  iiiiuiy  ciiwh  In  eonijilele 
I' I'llile  duruti'iii,  will  re  llie  truck  is  iiegntiiiliiig 
iih  li"my  Ifi.idn.  ami  where,  in  mune  oiiNen,  the 
'  .1  a  Willi  nr  pa  ee  ol  imiehinery  with  full  |iower 

''  'jp'i'l  'Jli  I  >>i<r  m  n  iiiiU'h  euiiiiiioner  experience  tliuii  might  lie 
>  ilil-."!!,  nnil,  i)e(f||.„H  In  miy,  it  imiHim-n  n  very  heavy  vlrain  indeed 
iij'.ii  111"  iMttery. 

.'I.  \'ihiiilwn,  TliP  nnioiiiit  of  vilinilimi  <>X|ii'rleiicnl  In  drlvlny  liiiekii 
Willi  (U»ll  wlieein  uver  ruu||h  cobble  nloiioii  in  Hoiiielliiiiff  which  hnit  to  be 


actually  experienced  to  be  believed,  and  the  battery  that  has  to  survive 
it  has  necessarily  to  be  of  somewhat  special  mechanical  construction. 

We  are  at  a  point  in  the  history  of  our  coimtiy  at  which,  quite 
apart  irom  the  question  of  its  cost,  labour  is  becoming  exceedingly 
scarce,  and  in  spite  of  this  fact  the  output  must  be  steadily  main- 
tained, if  not  increased.  Every  real  labour-saving  device  which  can 
be  advantageously  introduced  into  oiu'  factories  should,  therefore, 
receive  fullest  consideration.  After  a  somewhat  extended  experience 
of  electric  trucks,  I  am  ot  the  opinion  that  there  has  been  no  greater 
labour-saving  device  introduced  into  tliejactorics  of  this_,country_ior 
many  years  past. 


Edison  Eluvati.no  Tkuck  witu  Lo.mj  E.msed  Hk.vuy  fuk  TuANsrouT. 

THE  ODORLESS  ELECTRIC  FOR  THE  BAKER. 

During  an  eleelrie  veliiele  eain|iaii;ii  eonducled  in  I'.Uo.  Von  Thun 
Urnlhers,  l.akers  in  Hi'..nUI\n.  -Xexv  Yovk,  orilered  one  electric  truck 
Ihrougli  the  Edison  Eleelrie  Illuminating  Co.  of  Krooklyn,  and  at  fho 
same  lime  j.ureha.sed  a  hor.se  for  JCUO.  The  •■electric  "'  proved  to 
be  so  dciicmhible  and  .satisfactorv  in  every  way  that  they  sold  the 
hor.se  for  V20  and  purchased  two  more  -  deetri- "  ^'"'1  .nv.  n„w 
eonlemplating  Imviiig  a  third. 

The  eleelrie  velilele  is  gaining  gi'cal  lavuiir  in  Hie  lial.ing  iiuUisIvy, 
as  it  is  not  oiil\-  more  ec.inomical  than  llie  |ietiiil  ear,  but  is  devoid 
of  the  fiunes  ofblirmd  oil  wliieh  are  so  uinlesirable. •'.since  odours  are 
readily  absorbed  by  pastry.  The  advertising  value  of  the  clean, 
Hilent  •■  electric  "  is  also  considered  an  important  feature,  asevideneed 
by  the  stress  laid  by  one  of  the  largest  bakers  in  the  country  on  Us 
fleet   of   several    hundied   atlraelive,   dependalile    ••    '     


rtrie.- 


lu 


UlllM 


(■till 


I'lllpl 


■d,  electrio 


imalcrii   bakeries,  v  her 

vehicles  furnish  a  valuable  link  lielween  the  consumer  and  tho 
jirodueer,  and  many  baking  eomimnies  which  have  eliminated  tho 
use  of  hoiws  and  pun  hancd  electric  delivery  curs  credit  a  largo 
perccntftge  uf  their  new  and  ii  creased  businesH  to  this  new  factor. 
'J'lie  ninnber  is  increasing  in  (beat  Jbilain,  Ibrming 
gow  being  noteworthy  centres. 


il  Cflas- 


fuciam  "  Pbihtimo  amo  Poblishino  Co..  Ltd.,  >t  tliB  Editorial,  Prlntlns  and  Publbhlng  OtRiM, 
:a,  Flikt  SmiiT.ln  lh«  City  of  LONDON,  Friday,  Fudkuary  2,  1916, 
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4>  4> 

^     The   round  Table.     ^ 

4>  »,    ..RVA"  ^ 

4  4>4-4>4>4>4>4»4'4*4'4>4'4'4'4'4'4>4>4'4>4>4'4>  4> 

This  week's  motto  :  "  England  expects  that  every  man  and 
woman  will  make  their  money  fight." 

*  *         *         * 

Bon  Mot  of  the  "Week. — We  hold  tlie  potential  secret  of 
increasing  our  crops  by  electrical  means. — Thorne  Baker,  in  the 
"  Daily  Mirror."     >So  far  it  has  proved  only  a  negative  potential. 

*  *         *         * 

Event  of  the  Week. — The  hold-up  of  the  electric  trains 
and  trams  due  to  frost  and  snow,  and  the  hold  up  of  horse 
traction  in  the  streets,  due  to  the  absence  of  "  electrics." 
(Paradoxical,  isn't  it  ?) 

*  *         *         *      ■  ■ 

The  fire  and  radiator  makers  are  having  the  time  of  their 
lives.  Even  the  gas  people  are  realising  that  electric  fires  are 
doing  national  service  by  saving  matches  ! 

It  is  suggested  that  Prof.  Klingenberg's  magnet  hand  might 
be  used  by  a  switchboard  attendant ;  but  rather  awkward  if 
the  war  goes  on  so  long  that  we  have  to  use  iron  'bus  bars  ! 

*  *         *         * 

Two  errors  crept  into  half  the  edition  of  the  Round  Table 
last  week.  In  one  case  "  wet  air  filter  "  was  rendered  "  wet 
air  fitter  "  (a  new  sort  of  plumber,  I  presume),  and  in  the  other 
the  joke  about  the  sales  engineer  and  his  commission  was 
spoiled  by  the  use  of  the  word  "  not  "  in.stead  of  "  still  ''  in  the 
sentence,  which  should  have  read  :  "  I  am  still  convinced  that 
the  result  is  wrong."  Will  those  readers  whose  copies  were  in 
the  wrong  half  of  the  edition  please  nc.te  these  corrections. 

The  "  Observer  "'  says  : — 

"  In  consequence  of  frequent  tramway  breakdowns  the 
London  County  Council  has  appointed  a  committee  to  con- 
sider what  alterations  are  necessary  in  connection  with  the 
operation  of  the  system,  and  also  questions  as  to  fares  and 
methods  of  fare  collection." 
.  In  other  words,  "  111  fares  the  slot  to  'ice  '  ning  ills  a  prev." 


ERUDITION 
1 
Confucius  B.  Robin.s  was  a  veritable  mine 

Of  weighty  infomiation,  items  technical  and  cla.ssic, 
He  knew  the  anciont  recipe  for  true  Falemian  wine, 
The  antidote  for  phosphorus,  the  uses  of  boracic. 
2 
Of  toxodens  and  dinosaurs  no  man  could  teach  him  much. 
Ho  knew,  within  a  mile  or  two,  the  orbits  of  the  planets, 
The  area  recovered  from  the  ocean  bj  the  Dutch. 

The  difference  'twixtechist  and  quartz  and  whether  both  wciv  {»ranit(' 
3 
To  him  a  stalagmite  was  quite  distinct  from  stalactite  : 

He  knew  how  Venus  diiferod  from  the  Grecian  Aphrodite, 
The  wave  length  of  each  tintin  which  the  spectrum  splits  tlie  liL'ht, 
And  told  cupressus  maximums  from  y^w  or  abor-vitx-o. 
4 
And  yet  (what  deep  abysses  lie  amonj;  tho  lofty  peaks) 

He  didn't  know  tho  simple  fact  no  wireman  ever  doubted. 
That  using  (ilover's  cable  is  the  antidote  for  leaks, 
And  all  other  kinds  of  tVouble  aii'  inevitably  routed. 

— 1'.  Hi,.Mi(i,  in  "  (ilover's  Alm.anac." 


I  cannot  refrain  from  awarding  a  Hot  Plate  this  week  to  the 
lady  member  of  the  Marylebone  electricity  supply  staff  who 
ran  out  for  a  policeman  when  there  was  trouble  on  the  switch- 
board. A  correspondent  who  signs  himself  "  Exciter,"  injthe 
"  Electrical  Review,"  naively  suggests  that  the  Council  should 
include  in  its  instructions  to  sub-station  attendants  the  fol- 
lowing : — 

"  If  you  want  to  right  a  short,  ask  a  policeman. 
Little  Miss  Lovebird,  the  other  day 
Had  a  short  circuit  down  Marylebone  way. 
Her  assistant  and  slie  also  had  fits. 
They  thought  the  sub-station  was  going  to  bits, 
So  they  went  and  fetched  a  policeman." 
In  other  words,  in  case  of  "  shorts,"  call  a  "  copper." 

Upon  whicli  I  might  versify  thus  ;  — 

Mary  had  a  nasty  "  short," 
It  really  was  a  whopper, 
She  blew  like  smoke. 
But  it  was  no  joke. 
So  she  had  to  call  a  "  copper." 
*  *         *  * 

I  must  again  apologise  to  Hot  Plate  awardees  for  non- 
delivery ;  I  hope  a  consignment  will  come  through  soon. 
The  Hot  Place  idea  is,  I  find,  regarded  as  a  good  joke,  but  it  is 
considered  a  better  joke  when  I  write  and  ask  the  prospective 
recipient  for  his  correct  voltage.  In  some  cases  I  have  had  a 
difficulty  in  getting  this  voltage,  because  the  Hot  Plate  is  not 
considered  to  be  a  real  one.  In  one  instance  the  Hot  Platist 
thought  the  joke  was  well  on  him  when  on  connecting  it  up  it 
blew  his  main  fuse  ! 

*  *         *         * 

OUR  HOT  PLATES. 
No.  230  to-- 

The  lady  sub-station  attendant  at  Marylebone  who  called 
in  a  policeman  to  "  arrest  "  a  short  on  the  switchboard. 

No.  231  to- 

My  old  friend  Mr.  A.  W.  Blake,  electrical  engineer,  Willesden 
U.D.C.,  upon  the  increase  of  his  salary  by  £100  per  annum. 

*  *         *         * 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electbician  (Second  Series),  Feb.  7,  1880.] 

Carbons  for  Electric  Lights. — The  great  importance  of  getting 
good  carbons  lor  electric  lamps  is  practically  demonstrated  in  a 
triumphant  manner  by  the  Brush  light.  "There  the  regulating 
mechanism  of  the  lamp  is  the  simplest  in  vogue,  yet  the  light  is  the 
steadiest  and  whitest,  all  because  the  carbons  are  excellent. 

The  Electric  Light  and  Shipbuilding. — Messrs.  Robert  Napier 
&  Sons,  Glasgow,  have  adopted  the  electric  light  in  early  morning 
and  late  evening  to  the  new  building  of  the  new  steel  mail  steamer, 
"  Parisian,"  and  the  new  Admiralty  store  ship.  We  n\ay  add  here 
that  the  new-  rival  of  the  "  Great  Eastern,"  now  being  built  by  the 
Inman  Line,  will  be  fitted  up  with  electric  light. 

A  German  Electrical  Society. — France  has  now  its  Syndicate 
d'Electrieite,  and  (Jermany  has  just  achieved  the  forn\ation  of  a 
technical  electrical  corporation,  which  has  for  its  object  the  develop- 
ment of  pure  electrical  science,  the  promotion  of  its  application  to 
the  arts,  and,  lastly,  the  establishment  of  a  place  of  meeting  for 
(ierman  electricians.  There  are  now  at  least  six  electrical  societies 
in  existence,  including  the  above,  our  Society  of  Telegraph  Engineers, 
the  Melbourne  Electrical  Society,  the  Chicago  Electrical  Society  and 
one  in  New  York. 

Maidstone. — In  order  to  compare  the  light  of  gas  and  that  of 
electricity  a  gentleman  has  offered  to  provide  the  apparatus  neces- 
sary to  illumine  the  bridge.  It  is  hoped  the  light  will  shortly  be 
exhibited. 


L.  P.  S. 

CLIPS.  TIPS  &  TERMINALS 


of  all  dascrlptlona. 
Vrlle  tor  Booklet,  with  Illustrations,  ot  75  types  to.— 

THE  LP.S.  ELECTRICAL  CO..  18.  Adim  Street.  Strand.  London,  W.C. 


SILVER  SOLDER  for  BRASS, 

Specially  suitable  for  ELECTRICAL  INSTRUMENTS. 

Frti*   SamplA  on   applicatioo. 

J.   BLUNDELL   &   SONS, 

GOLD,  SILYEK  (  PLATIIUM  REFIIERS.  199.  WAROOOR  STREH,  W. 


■  Go,-.ilpl,il.  Ox  .    London 


4746  Gonard. 
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SIEMENS 


IRONCL.AD 

SWITCHCEAR 

FOR    Al.Li 

PURPOSES 

Control   Pillars 
Distribution   Boards 
Main    Switchboards 


Write  for  particulars  to  — 


SIEWENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Head  OrncE  l  CAXTON  HOUSE,  WESTMINSTER,  S.W. 
Tel«phor«  i  Cbkraud  860.         Tolograms  :  "  Sieubralos,  Vic,  London." 
Snppliei  Dept. :    38  &  39.  UPPER  THAMES  STREET.  E.C. 
T»ltphont  I  CiTT  5350.  Telegram!  i  '  Sieuotok.  Cbnt.,  Londo». 

HOME  BRANCH  ADDRESSESi 
ButMiNOHAU— Central  Ho.,  New  St.   I  Manchester — 196,  Dsansgate. 
BmsToi.— 30,  Bridge  Street.  Newcastle — 64-68,  Collin gwood 

CAKDirr— 89,  St.  Mary  Street.  Sheffield— 22,  High  St.        [Bldji 

Clajoow— 66,  Waterloo  Street.  |  Southampton— 46,  High  Street 

Branches  In   Principal  Towns  Abroad. 


SINGLE-HANDLE  REVERSING  CONTROLLERS. 


Thi-W  <:<j|itr<jil(  IK  iiie  all  of  tin:  .siiigl(-b:UKll>'  l.vpi--,  bulk  on  tli(> 
metal  and  mica  principle.  Each  part  is  stanclnrdised  in  a  detach- 
able unit,  no  that  replacements  and  repairs  may  be  ofisily  effected. 
The  contact  drum  is  built  of  hard-drawn  copper  strips,  which  are 
iHjrewed  on  to  cast-iron  spiders  clamped  on  to  the  insulated  steel 
nhaft.  Renewable  arcing  tips,  which  can  be  quicklj'  replaced,  are 
providiyl  at  the  ends  of  the  contact  strips.  The  contact  fingers  are 
mounted  on  a  stout  fixed  insulated  steel  bar.     The  phosphor-bronze? 


pressure  sprhigs  are  shunted  by  copper  strips,  which  prevent  heating 
and  loss  of  temper  of  the  springs.  Each  finger  is  fitted  with  a  large 
renewable  contact  piece,  which  provides  cooling  surface  for  the  dis- 
rupted are  and  takes  up  spark  wear.  This  contact  can  easily  and 
quickly  be  renewed,  no  matter  how  low  the  contact  is  worn.  All 
controllers  are  reversing,  but  a  device  is  pro\'ided  by  which  only  one 
half  of  the  drum  can  be  used,  thus  converting  to  non-reversing.  In 
such  cases  the  second  half  of  the  drum  is  always  available  as  a 
stand  by. 

All  live  parts  are  enclosed  in  a  weatherproof  sheet  .s-teel  cover 
lined  with  insulating  material.  This  cover  is  easily  removed  by 
lifting  a  latch.  Special  cast-iron  watertight  cases  can  also  be  sup- 
jilied  for  the  smaller  sizes  as  an  extra.     The  terminals  are  of  the  pinch 


Three-Pole  Currekt  Bke.skeii  witu  Instrijiext  Attached. 


screw  type,  and  ample  space  is  provided  for  the  cables.  Phis  feature 
will  be  appreciated  by  those  who  have  had  difficulty  in  making  con- 
nections inside  a  controller  where  space  is  limited.  The  usual  cable 
outlets  are  plain  bushed  holes,  but  screwed  glands  for  pipe  or  various 
cable  fittings  for  multi-core  and  armoured  cables  can  be  supplied 
at  an- extra  cost.  Such  arrangements  are  necessary  where  the  con- 
trollers have  to  comply  with  the  Board  of  Trade  Electricity  in  Mines 
Regulations. 

The  usual  operating  device  for  the  controllers  is  the  ordinary  crank 
handle,  but  they  can  be  fitted  with  handwheels,  lever  handles,  rope 
or  chain  wheels,  if  so  desired  ;  or  two  controllers  may  be  mounted 
together  and  arranged  for  operation  from  a  single  univei-sal  lever 


!•   Ill'  Kr.VI-.IIMlNi.  CnMliiil.l.l.ll'i 
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Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

AnneaUng  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


HELSBY 
LECLANCHE  CELLS 

The  Helsby  Leclanchti  Cell  is  not 
a  product  of  the  war,  it  has  been 
made  at  Helsby  in  the  same  way 
for  many  years  past  except  for 
such  minor  modifications  as  have 
been  suggested  by  our  wide  ex- 
perience. Peace,  perfect  peace, 
reigns  where  it  is  installed. 


BRITISH  INSULATED  S  HELSBY  CABLES. 

LTD., 

Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works  :     PRESCOT    and     HELSBY. 

Branch    Off  ices   in :     LONDON.    MANCHESTER.    GLASGOW.    BIRMINGHAM. 
NEWCASTLE.   CARDIFF.   DUBLIN.  LEEDS  &  BELFAST. 


FURNACES  for  MELTING  WHITE  METALS.  Etc. 

WITHOUT  OXIDATION.       AUTOMATIC  HEAT  CONTROL. 

PATENT   MIXER    PRODUCES   HOMOGENEOUS   AI.l.OY. 
Monomclor   Ho.l-Controll.d    Furnaces  for   Hootlnic    the   Mould.. 

MONOMETER   Mfg.   Co.,   Ltd..  Aston,    BIRMINGHAM 


PEEBLES  Bruc«    P.obl^.    &    Co..    Ltd. 

^    ELECTRICAL  MACHINERY 

Enolneero,    Edinburgh, 
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Ferranti  Ltd 

HOLLINWOOD,  Lancashire. 


8WITCH6EAR,  TBANSFOBMEBS,  METERS, 
ELECTEIC    HEATINQ    &    COOENQ  APPARATUS. 


GUARANTEED 


SECOND   HAND 


THE  VICTORIA  ELECTRIC   PLANT  CO.. 
SPENSER   STREET,   WESTMINSTER,   S.W. 

Phon>i  Vlctorij  4026  Granui  Vlcmlsitsr,  SowMt  Londoa, 


handle.  The  drums  on  the  smaller  sizes  can  also  be  fitted  with  a 
spring  return.  The  controllers  can  be  arranged  for  use  with  limit 
switches  on  certain  sizes  ;  they  are  only  so  arranged  when  specified, 
and  at  an  extra  charge.  Brake  solenoids  can  be  used  with  any 
controller  provided  they  are  connected  across  the  motor  leads.  The 
resistances  are  either  Oi  the  cast  grid  or  of  the  company's  patent  unit 
type.  Three  different  ratings  are  standardised  as  follows  :  Two- 
minute  Rating. — This  allows  a  total  of  two  minutes  out  oi  any  period 
oi  15  being  occupied  in  starting  the  motor,  no  matter  how  many  times 
it  may  be  started.  During  this  period  the  handle  may  be  on  the 
first  notch  for  a  total  of  30  seconds,  the  remaining  90  seconds  being 
occupied  in  passing  over  the  other  notches  between  the  first  and 
"  full  on  "  notch.  Five-minute  Eating. — This  is  the  same  as  the 
foregoing  with  the  exception  that  the  time  is  five  minutes  out  of 
every  1.5,  two  minutes  being  allowed  on  the  first  notch  and  three 
minutes  divided  over  the  other  notches.  Continuous  Rating.— 
This  will  allow  ol  continuous  running  on  all  notches  ol  the  controller 
with  full  load  torque,  pro\-ided  the  speed  is  not  reduced  to  less  than 
half  normal.  On  the  earlier  notches,  where  the  speed  of  the  motor 
is  less  than  half  normal,  the  resistances  are  designed  to  carrj-  full- 
load  current  throughout  for  a  total  period  not  exceeding  five  minutes 
out  of  15. 

It  is  often  of  advantage  to  combine  the  controller  and  resistance 
in  a  single  unit,  and  this  can  be  done  in  the  smaller  sizes.  When  this 
arrangement  is  adopted  the  floor  space  occupied  by  the  control  gear 
is  reduced  to  a  minimum.  The  control  unit  can  stand  close  to  the 
machine  it  operates,  and  all  wiring  between  controllers  and  resistance 
18  completed  by  the  company,  so  that  only  the  motor  and  line  con- 
nections have  to  be  made  on  site.  Xo-volt  and  overload  releases 
can  be  supplied  with  these  controllers.  They  take  the  form  of 
magnetically  operated  contactors  with  overload  trips  mounted  on 
a  slate  base  with  sheet  steel  protecting  cover,  suitable  for  mounting 
on  a  wall.  The  contactor  is  so  interlocked  with  the  controller  that 
the  action  of  returning  the  latter  to  the  "  off  "  position  re-sets  the 
overload  release  device. 

Anun'-ters  of  the  company's  own  standard  SB  moving  iron  type 
can  be  mounted  on  brackets  attached  to  either  the  controller  or 
overload  release  device.  These  instruments  comply  with  the  British 
Engineering  Standards  Committee  specification  for  grade  I.  instru- 
ments.    TTie  table  gives  deta'ls  of  dimen.sions,  &c. 


Max.  B.H-P.  of  motor.      No.  of  notches. 

Approx.  dimensions. 

" 

Total  height, 
floor  to  top 
of  handle. 

Floor  space. 

nr,      2.50       600    1 
Toltd.    voltii.    volt*.   Power. 

1 

Off. 

Power. 

Depth. 

Width. 

10         20         30           S 

20     '     40         80           6 

1 
fiO        100        280            0 

1 
1 
1 

5 
6 
» 

ft.     in. 
2      1 

2  31 

3  2" 

3  6i 

4  0 

ft.  in. 
0     7J 
0     7i 
0     8' 

0  8 

1  .T 

ft.  in. 
1     U 
1     H 
1     4 
1     4 

1   n 

Thi^  above  dctailv  are  taken  from  DcHcriptivo  Leaflet  65/1,  issued 
by  tho  BritiBh  Weirtinghouoe  Electric  ft  Mfg.  Co.  (Ltd.),  Trafford 
Park,  Manchertcr. 


PRESSURE  GOVERNOR  PANELS. 


The  prpii»urc  governor  panel  illuHtrated  herewith  m  designed 
(or  ii»e  with  automnlie  Ktarters  controlling  motor  driven  pumi's  or 
•ir  eom|  fBwirH  for  mnintnining  a  eonslnnt  preSHure  of  air  or  water. 
They  will  automntically  »lnrt  and  slop  the  motor  betwiK'n  two  jnc- 
d'-f'-nnin'-d  limil«  of  prpMiire, 

Ih"  Kovcrnor  pimol  roniiiiitii  rhicfly  ol  n  "Bourdon"  gauge 
m'>iuil<d  on  a  nliili'  baiw  and  provided  with  ii  KliiHsfronted  case. 
fn  nildilion,  there  in  mounted  n  relay  which  miikeK  and  breaks  Hie 
OfM-riitlnK  rlrcuil  of  the  nutomatlc  starter.  The  pipe  conneelioM 
betwMn  the  governor  and  the  iiir  receiver  or  tiink  is  mride  on  th>- 
baik  of  Ihi'  governor  biiiw.  Tlie  cl.clrieal  connect itiiis  can  be  nviule 
on  nlher  baek  or  front.  Suitable  fed  are  provided  for  mounting  thi- 
oomplelp  governor  panel  on  the  wall. 


The  pressure  gauge  is  a  "  Bourdon  ''  tube  or  gauge  spring,  designed 
for  a  definite  maximum  pressure.  The  movement  of  this  gauge 
spring  is  transmitted  to  a  pointer  by  means  of  a  lever  mechanism. 
The  pointer  is  provided  with  silver  contacts,  and  moves  between 
two  adjustable  brass  riders  which  are  mounted  on  segments  attached 
to  the  slate  base.  The  connections  from  the  segments  are  brought 
out  at  the  back  of  the  base.  A  graduated  scale  is  fixed  above  the 
upper  segment  ;  this  scale  serves  to  indicate  the  pressure  in  the  tank 
or  reservoir,  and  also  serves  as  a  guide  for  adjusting  the  governor 
for  the  proper  cutting  in  and  cutting  out  pressiu-es.  As  the  silver 
contacts  on  the  gauge  are  only  designed  to  carrj'  a  verj'  small  current, 
it  is  necessary  to  provide  a  relay  between  the  gauge  and  the  auto- 
matic starter  to  operate  the  solenoids  on  the  latter  apparatus.  The 
connections  are  so  arranged  that  no  circuit  is  actually  broken  on 
the  gauge  contacts. 

f<  The  relay,  which  will  operate  on  either  alternating  or  direct- 
current  circuits,  is  made  up  of  two  coils.  The  armature  is  pivoted 
through  the  centre  to  the  ni'ddle  leg  of  the  magnet  frame,  and  is 
connected  by  a  spring  to  a  contact  arm,  which  is  likewi.se  pivoted  in 
the  centre  of  the  casting.  Wien  moving  the  armature  between  the 
"  on  "  and  "  off  "  positions,  the  spring  is  moved  over  the  centre  point 
of  the'contact  arm,  giving  the  latter  a  quick  movement  to  either 
position  ;  thus  the  operating  circuit  of  the  automatic  starter  is 
quickly"made"orTbroken  on  the  upper  contacts  of  the  relay.  J  Simul- 


(  ^KNKK  M.    \li;\V 


tancously  the  operating 'circuit  of  the  relay  islbroken,  so  that  the 
coils  of  the  relay  are  only  energised  momentarily,  and  are  auto- 
matically o|H'ncircuited  by  the  contact  arm.  As  the  relay  coils  are 
only  (energised  mom-ntarily  it  is  not  necessary  to  place  resistances  in 
aeries  with  them.  Normally,  with  no  pressure  on  the  "  Bourdon" 
gauge,  the  silver  contact  on  the  pointer  rests  on  the  rider  shown  on 
the  left  of  the  gauge.  When  the  line  is  made  alive  one  coil  of  the 
relay  is  energiKcd  through  this  contact,  and  immediately  moves  the 
contact  arm  over  to  the  right  band  contact  of  the  relay,  thus  closing 
the  operating  circuit  of  tin-  automatic  starter,  which  brings  the  motor 
up  to  speed.  When  the  pressure-  has  reached  the  maximum  for 
which  the  gauge  is  set  i.e..  when  the  [jointer  moves  over  to  the 
r  ght  far  enough  to  make  contact  with  the  right-hand  ridiT  tlie 
s  lond  coil  of  the  relay  is  energised  and  moves  the  contact  arm  over 
to  the  left  again,  thus  oix'ning  the  control  circuit  of  the  solenoid 
on  the  starter.  The  motor  is  then  automatically  diHconnected  from 
the  line.  .    «     ■(    i         ' 

^The  panels  an'  made  for  pressiircs  up  to  l.'itm  H; 
III  order  to  obtain  the  b  'st  results  it  is  recommend' 

lie  UKcfl  on  presHiircs  not   ex( ding  811  per  cent.  . 

20  iHT  (M'lit.  of  the  maximum  rating.      '•H 

Descriptive  price  list   .No.  5,.'i21  gives  a<l<litiona 
may  be  obtained   from  the   British  Thomson- Houston  Ci 
Kiigby. 


per  si|MHrc  mcli. 
1  Hint  !li<^  gauges 
rill   mil    less  than 
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i0lDER-HARRIDEN.lTD»,35/37^t^^MaitmamD0Nf 


ELECTRICALLY-HEATED  AMBULANCE 


The  modem  petro]  motor  car  :s  now  fitted  with  dynamo  and 
batten,-  equipment  of  considerable  capacity,  and  this  fact  is  being 
turned  to  goodjaccount  in  connection  with  ambuhmccs.^  A\vehicle 
of  this  class  has  to  plj-  in  all  weathers,  and  it  mayj^bc  kept  for  hours 
standing  in  the  0])en.     The  comfort  of  the  brave'occupantsjnecds  to 


itself  is  attached  to  the  front  of  a  curved  metal  reflector,  and  lioth 
these  parts  can  be  removed  foi  cleaning  or  repair. 

The  vehicle  illustrated  is  one  of  a  fleet  of  motor  ambulances  at- 
tached to  the  Belgian  Field  Service,  which  has  been  supplied  by 
Messrs.  Whitlock  Bros.  (Ltd.)'    i.--' 

£f  Upon  these  vehicles  a  battery  of  13  cells  is  provided  which  will 
keep  the  heater  working  for  several  hours,  in  addition  to  .lighting 
two  lamps  inside  the  car.  We  miderstand  that  a  spare  battery  is 
kept  on  charge  at  the  base  hospital  and  is  put  on  board  the  ambulance 
in  place  of  the  discharged .  battery.  Where  there  are  no  battery 
charging  facilities,  a  small  dvnamo  driven  by  the  car  .engines  will 
furnish  the  necessary  charging  ciu'rent. 

■  We  miderstand  that  the  procedure  in  cases  where  operations  have 
to  be  performed  is  to  place  the  pati>nt  on  the  stretcher  and  draw  the 
bedclothes  over  the  convector  at  the  foot.  In  such  cases  the  feet 
are  generally  very  cold,  and  the  effect  of  warming  them  is  to  give  the 
patient  a  feeling  of  com.tort  and  the  sensa.tion  of  heat  throughout  the 
body.  There  is  no  risk  of;  the  clothes  being  scorched  or  burnt, 
because  an  asbestos-lined  metal  sheet  is  placed  over  the  convector. 

It  is  stated  that  the  addition  of  this  extremely  simple  appliance 
has  been  instrumental  in  saving  many  lives.  It  furnishes  yet 
another  example  of  the  convenience,  adaptability  and  economy  of 
electric  heating.  Incidentally  it  illustrates  that  electricity  is  the 
only  heating  agent  which  can  be^employed  in  such  circumstan.ccs. 


Estl    ViKW  llK  .\mBI  l.AMK  SUOWINf:    KNI)    OF  StRKTCHER  WITH  (Il'RVEO 

He.vter-Reki.ectou  at  the  Foot. 

\h-  ifins.diTid  as  much  as  possible,  and  it  is  contributed  to  con- 
aiderably  by  the  provision  of  suitable  heating  arrangements. 

We  understand  that  it  is  not  unusual  to  employ  the  ainbuhincr 
for  operating  purposes  iti  extreme  cases,  and  the  lives  of  many  of  our 
brave  fellows  have  been  saved  by  this  promptitude.  Obviously,  the 
t«-mp<Taturc  of  the  ambulance  itself  will  contrit)ut<^  towards  the 
Hur.'ceHH  or  othcrwiHC  of  such  measmis. 


PLEXSIM  ELECTRIC  HEATING  AND   COOKING  LIST. 

Simjile.x  Conduits,  Ltd.,  have  just  issued  a  new  catalogue  of  electric 
heating  a. id  cooking  apparatus,  in  which  is  shown  a  good  range  of 
their  now  %\ ell-known  "'  Plexsiin  "  goocls.  Many  of  the  articles  are 
specially  designed  for  industrial  use,  and  ve  understand  there  has 
been  a  particular  large  demand  from  many  of  the  national  and  othei 
factories  recently  built  ;  a  fact  which  tends  to  show  that  electric 
heating  is  takhig  its  share  in  the  "  factory  efficiency  "  cam]jaign  now 
in  (irogress.  Amoiig  the  articles  illustrated  are  large  electric  kettles 
and  urns  for  messrooms,  staff  tearooms,  &c.  Also  industrial  hot 
plates,  glue,  wax  and  solder  pots,  and  stills  for  distilled  water,  in 
various  sizes. fe,,'t:'-''^i--'  :-  - 

The  company  have  specialised  in  this  branch  of  electric  heating, 
and  the  appliances  shown  in  the  catalogue  are  made  throughout  at 
their  factory  in  Birmingham.  The  appliances  are  supplied  suitable 
for  the  following  voltages  :  KVIUO,  200-220,  230-2.50  ;  all  aiijiaratus 
for  sjjecial  voltages  is  charged  25  per  cent,  extj'a. 

^  All  Plexsim  electric  cooking  apjmratus  is  guaranteed  for  a  period 
of  J2  months  from  the  date  of  invoice.  The  company  will  repair, 
free  of  charge,  apparatus  in  which  any  electrical  defect  due  to  fault\- 
material  or  workmanshij)  is  discovered,  but  do  not  hold  themselves 
res))onsible  for  any  conscnpiential  loss  arising  out  of 
such  defects.  They  cannot,  of  course,  repair  free  any 
I  a|i|iaratus  that  has  been^opened  or  taken  to  pieces, 
used  for  a  dilTerenf'ynirpose  than  that  for  which  it  was 
intended,  or  workcil'at  a  higher  voltage"  than  that  for 


fir-JKRAI.  VlKW  OF  Kt.KI'TIIK  At.l.vllEATKli  Am  rilLAMK. 

Thn  otljoininK  illuNtnitionn  hHow  n  vchicip  which  Iuim  bci.n  (itfcd  by 
Ih"  llowainx  Kiulinnt  Hcnt  Co.  with  h<'iit<TK  which  derive  their  cnerRy 
from  Ih'-  dynnni'i  or  the  ignition  urn!  Ii((hling  lialtericM.  In  the 
»miill<T  illiiKlrntion  th«!  interior  of  the  niiiliuliini'c  in  Nhnwn,  iind  at 
|h"'  loot  of  the  nlri'trhiT  will  lie  nutin-il  the  iiwivector  hi-uler.  which 
in  "iiltaMy  llx.-d  nt  the  f<K.t.  The  I'roinelhcuH  type  of  cli'meiil  Ih 
•Tnployr.l  in  thii<  ciinvi'.  lor,  bic/uiKc  it  in  n(  light  cimMtruction  and  Ih 
iimlly  r.n.wnt.jr.  'Hk-  coiiv<< Kir  ih  controlled  l.y  ii  Ihn-eheiit 
"Witch,  niid  Ih''  tnnxiinum  "iiergy  coiiHiiinptinn  in  2.'>0  whIIh.  The 
thf  o  heal  icwilrh  in  plnri<<|  conveniently  hfinrly,  ho  thnt  the  nurMc 
in  charge  cflB  r<<gii|nl'-  the  frniprrntiire  nit  denired.     'Die  heiiling  unit 


I'l.EXSiM    Hot   Pi  ate. 


rkrd. 


'I  liis  guarantee 
1  tear,  accident. 


which  it  was  Cdnstiwctcd  and  ni 
apply  to  defects  caused  b\  fair  « 
neglect. 

The  heating  elements  oonHist  of  special  section  high  «p<'< 
aiice  wire  of  Hpecitti  liiuiuifacliirc.  wmnid  upon  thin  Mlri|i 
Tliis  rcHiHtuiicc  wire  is  practically  indi'slrucliblc  and  is  n 
to  oxidiitirin.  'I'he  conslrnil  ion  of  t  he  elements  gives  co 
emiHHive  surface,  iind  the  eleinents  are  run  at  a  compara 
teiii|)eratnii>.  which  gives  them  long  life.  The  method  of  a 
the  elenieiitH  in  the  viirious  applianceH  is  ho  anaiigc(' 
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The   best   test   of  all. 

The  length  of  time  "  Z "  Drawn  Wire  Lamps  last  has 
had  as  much  to  do  with  the  ever  increasing  demand  for  them 
on  the  part  of  users  who  reckon  their  annual  purchases 
in  thousands  of  lamps,   as  their  strength. 

Are  you  including   All-British  "  Z  "s  in 
your   1917  programme  ? 


SCLE   makers:   the  "z"   electric   lamp  MFG.   CC   LTD.         OFFICES  AtlD   WORKS  t     SOUTHFIELDS,   LONDON,   S.^ 
/:n,„,-.Wi  in  Priiulp.il  Cities. 


♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦^ 


is  constnieted  to  give  easy  access  to  the  heating  elements  for  renewal 


ensuring  maximum  efficiemx  of  the  appHance.  In  kettles,  &c..  the  of  the  apparatus  and  a  diagram  of  the  connections  are  shown.  Ihe 
air  space  between  the  bottom  of  the  kettle,  upon  which  the  hod\-  arresters  are  designed  to  protect  any  system  from  potential  rises  aue 
rests,  and  the  lieating  elements  themselves,  ensure  the  bottom  of  to  lightning  discharges  in  the  neighbourhood  ot  ovei-head  lines  or 
the  kettle  alwavs  being  kept  cool,  and  there  is  no  risk  of  burning  or      due  to  switching  in  or  out  of  lengthy  feeders.  „„      , 

scorching  the  table  upon  which  it  mav  be  standing.     All  apparatus  Leaflet  No.  52/6-1  deals  with  the  compan.\-  s      V      rotor  starteis 

;„ „*..r.„*„,i  ♦„  „:,-„  „„o„  „„„.„o  +„  ti,-„  i.o„t;.,„  oioS,o„f„  f„,.  J:«.,»wal       for  A.C.  slip-ring  motors  having  two-phase  three-wu-e  or  three-phase 

rotors.  Illustrations  of  these  starters  are  given  on  a  separate  sheet. 
Leaflet  No.  91/4  illustrates  steel  clad  motor  control  pillars,  type 
"  P."  One  of  the  illustrations  show  a  group  of  10  special  weather- 
proof and  dust-tight  pillars  manufactured  for  an  explosive  factory, 
and  each  pillar  contains  a  D.P.  main  switch,  two  fuses  and  motor 
starter.     These  pillars  are  fitted  with  glazed  fronts. 

Leaflet  No.  65/1-3  illustrates  single  handle  air-break  drum  tjpe 
reversing  controllers,  type  "  F,"  for  polyphase  slip-ring  motors. 


CONTINUOUSLY  TESTING  FEED  WATER. 


or  replacement.  Certain  apjiliances  illustrated  hi  the  catalogue  are 
arranged  for  temperature  regulation  by  means  of  fitting  three  con- 
nectors. Any  variation  from  one-thu-d  to  full  heat  may  be  obtained 
by  means  of  these  three  terminals. 

Ths  catalogue  referred  to  can  be  obtained  on  application  to  Simplex 
Conduits,  Ltd.,  Ganison-lane,  Birmingham;  or  branches  in  London 
and  the  chi  ef  provincial  centres. 


NEW  WESTINGHOUSE  LEAFLETS. 

We  have  received  advance  copies  of  a  number  of  leaflets  which  are 
just  off  the  Westinghouse  press.  No.  413/3  deals  with  water  wheel 
alternators  and  contains  illustrations  of  the  interior  and  exterior  of 
the  jKiwcr  station  of  the  Tys^cfaUlt-iio  hydro-electric  scheme.  For 
this  installation  the  comjjany  supplied  tlu-ee  1,20(1  k.v.a.  water 
turbo-alternator  sets,  which  generate  three-phase  25  cycle  current 
at  12,.500  volts.  Ihe  machines  are  totally  enclosed  and  of  the  re- 
volving field  type,  and  operate  at  250  revs,  jier  min.  Each  set  has 
an  outside  chamber  of  19  ft.  6  in.  and  a  stator  bore  of  12  ft.  6  in. 
Pi  Leaflet  No.  305'12A  describes  Westinghouse  low  equivalent 
lightningjarrestors  and  multi-gap  surge  dis(  hargers.     .An  illustration 


A  device  has  recently  been  patented  which  is.  adapted  to  con- 
tinuously and  automatically  testing  liquids.  It  is  being  employed 
to  good  advantage  for  testing  feed  waters  for  boilers  and  for  indi- 
cating the  presence  of  sugar  in  boiler  feed  waters.  This  testing 
device  has  an  improved  form  of  time-controlled  mechanism,  so  that 
it  wfll  test  successively  and  automatically  at  predetennined  intervals 
without  attention  other  than  to  set  the  time-controlling  mechanism 
at  the  desired  time  intervals.  A  glass  liquid  receiving  tube  with 
graduated  marks  forms  a  mixing  chamber.  The  larger  pipe  at  the 
top  of  the  tube  is  an  inlet  pipe,  the  smaller,  a  vent  pipe.  The  tube 
is  extended  downwardly  to  form  an  outlet  conduit  controllable  by 
a  turning  plug  valve  arranged  therein.  The  two  containers  on  either 
side  of  the  tube  are  formed  of  glass  or  other  trajisparent  material, 
these  containers  havmg  outlet  pipes  connecting  with  the  outlet  pipe 
of  the  tube.  The  containers  are  intended  to  hold  the  re-agents, 
the  one  on  the  left  receiving  a  chemical  indicator  and  the  one  on  the 
right  receiving  the  acid  which  is  to  be  combined  with  the  chemical 
indicator  and  the  liquid  to  be  tested.  A  pair  of  turning  plug  valves 
is  interposed  in  the  outlet  pipes  of  the  contamers. 

The  time-controlled  mechanism  of  this  tester  includes  a  plurality 
of  electromagnets,  these  magnets  bemg  of  the  solenoid  type  and 
having  movable  cores.  The  cables  are  connected  with  the  cores  and 
trained  over  a  pluralitv  of  sets  of  guide  pulleys,  the  cables  being 
convoluted  about  the  valve  stems  of  their  respective  valves,  the 
grooves  in  the  valve  stems  serving  to  accommodate  the  cables.  The 
free  ends  of  the  cables  are  connected  to  coiled  retractile  springs  for 
returning  the  valves  to  closed  position  after  an  aituation.  The 
time-control  mechanism  includes  an  ordinary  clock  having  the  usual 
minute  and    hour   hands,   being  specially  uuKfilied   to  clusc  the  re- 


LEWIS'S    SCIENTIFIC    CIRCULATING     LIBRARY. 
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spective  circuits  of  the  electromagnets  to  energise  the  latter.  The 
circuit-closing  mechanism  referred  to  includes  an  insulating  ring 
member  pro\'ided  with  a  plurality  of  circumferentially  arranged 
threaded  openings  spaced  at  intervals  conforming  to  minutes  or  any 
desired  intervals  of  time. 

In  operation  the  liquid  to  be  tested  is  supplied  to  the  mixing  tube. 
At  a  predetermined  moment  the  minute  hand  will  make  contact 
with  the  first  screw.  This  energises  the  right-hand  electromagnet, 
exerting  a  puU  on  the  cable  and  the  opening  valve  of  the  container 
on  the  left.  This  permits  some  of  the  chemical  indicator  to  flow 
from  the  container  to  the  mixing  chamber.  After  a  predetermined 
interval  of  time  has  elap.'ed  the  hand  reaches  the  next  contact  screw. 
where  the  foregoing  operation  is  relocated  and  the  container  on  the 
right  opens.  When  the  hand  reaches  the  third  contact  screw  the 
operation  is  again  repeated,  the  bottom  valve  opening.  It  is  pointed 
out  that  the  valves  only  remain  open  while  the  minute  hand  is  in 
contact  with  the  screws,  the  valves  immediately  closing  by  virtue 
of  their  respective  retractile  springs.  However,  the  bottom  valve 
remains  open  a  .sufficient  time  to  permit  all  of  the  contents  of  the 
tube  to  flow  through  the  outlet  and  permitting  some  of  the  incoming 
liquid  to  wash  the  tul  e  before  the  valve  closes. 


most  severe  test  showed  that  the  short-circuit  continued  tor  six 
cycles  on  a  60-cycle  circuit  before  the  breaker  contacts  parted,  and 
continued  for  three  cycles  through  the  arc.  This  short-circuit,  as 
well  as  the  others,  was  opened  by  the  breaker  without  difficulty,  the 
same  arcing  contacts  and  oil  being  used  in  all  the  tests.  There  wag 
no  damage  to  the  circuit-breaker  other  than  slight  burning  of  the 
contacts  and  tank  lining,  which  did  not  affect  its  continued  suc- 
cessive operation.  In  the  first  series  of  tests  Wcstinghouse  type  E-6 
circuit-breakers  were  used,  and  in  the  second  series  Westinghouse 
type  0-1  oil  breakers. — "  Electrical  World." 


THE  MAGNET  HAND. 


The  testing  of  artificial  limbs,  especially  such  as  would  enable  men 
to  do  mechanical  work,  was  taken  up  early  in  the  war  by  the  Verein 
Deutscher  Ingenieure,  and  in  February,  1916,  a  special  testing 
station  for  these  appliances  was  opened  in  Charlottenburg. 

In  the  magnet  hand  (not  patented)  of  Prof.  Klingenberg,  the  at- 
tachment to  the  arm  or  shoulder  ends  in  a  cup  which  encloses  an 
electromagnet  ;  the  cup  is  fitted  with  a  ball  bearing  and  can  be 
clamped  in  any  position  ;  the  electric  circuit  is  closed  or  opened  by 
the  aid  of  the  other  arm  or  the  chin.  It  is  said  that  the  magnet  hand 
helps  a  man  to  do  filing  and  planing,  to  put  metal  sheets  under  a 
punch,  and  even  to  manipulate  shears  or  pincers  ;  tools  not  of  iron 
are  provided  with  an  iron  ring  or  jijate,  so  as  to  become  manageable. 
It  is  also  suggested  that  the  maginl  band  might  attend  to  an  electric 
switchboard;  the  introduction  of  magnets  sufficiently  strong  for 
mechanical  pull  might  there  and  elsewhere  lead  to  unpleasant  mag- 
netic effects,  however,  we  should  think.  The  hand  can  also  be  pro- 
vided with  fingers  and  a  thumb,  to  be  opened  or  closed  separately. 
Of  other  apparatus,  praiseworthy  mention  is  especially  m.ade  of  the 
American  Games  arm.  Limbs  subm.itted  for  tests  should  enable 
the  man  to  do  six  or  seven  hours'  work  daily.  In  tests  recently 
performed  at  a  marine  hospital  -n  Hamburg  very  satisfactoiy  results 
were  obtained  in  workshops  for  in.strument  making,  with  ordinary 
labourers,  fonn.erly  dock  hands  and  men  engaged  in  cement  and 
glass  works,  and  not  at  all  trained  to  skilled  work. — "  Engineering." 


SHORT-CIRCUIT   TESTS   ON  OIL  CIRCUIT-BREAKERS. 


Hcrcnt  tf-ms  of  circuit-breakers  instalhd  in  a  jilaiit  ot  largo 
capacity,  while  not  subjecting  the  breakers  to  the  guaranteed  limit 
of  rupturing  capacity,  furnish  an  interesting  demonstration  of  the 
ability  of  breakers  to  withstand  successively  severe  operation  without 
(Inmage  to  the  contacts.  iSixteen  short-circuit  tests  were  made 
through  the  same  breaker  without  the  breaker  being  ojjened 
for  change  of  arcing  tips  or  examination  of  the  state  of  the  contacts. 
At  the  end  of  the  test  the  Ijreaker  was  opened  for  insjicction  and 
there  was  no  evidence  on  the  arcing  tips  of  excessive  burning  such 
ns  might  be  expected.  The  test  was  conducted  by  short-circuiting 
(I  2.'i,(K)0  k.v.a.  2:<,(M)()-volt  turbo-generator,  five  of  th(  m  being  made 
without  external  reactance  in  the  test  circuit.  Five  were  made  with 
r>  [XT  cent.  .IIKJ-ampero  reactance  coils  between  the  breaker  and  the 
nhort-circuit.  The  remaining  tests  were  made  by  short-circuiting 
IhecircuitH  at  nsub-station  7  or  K  mill's  distant,  Iheireireuit  including 
•bout  3  miles  of  cable,  hi  these  latter  tests  the  power  stored  in  the 
combination  of  iindergrnund  cable  and  overhead  line  probably 
represi-ntid  a  considerable  increase  In  the  kilovolt-ampere  broken 
nl  the  breaker  contacts. 

A  wricM  of  tests  were  also  (•oiulU(rte<l  on  another  type  of  breaker 
rat..!  nl  25.0(H»  voIIh  «(KI  aniprTi's.  in  which  short-circuits  having  a 
r'ml  mi-nn-H()uar-  value  of  47.''..fMK)  k.v.a.  at  2»,.'>0()  vcills  were 
re|s.nl.-.l|y  HU.ceKsfully  inlerruidrd.  npreseMting  the  btrgest  amount 
of  (Miwer  which  banever  been  uw.l  under  such  a  ti'sl.  Thi' generating 
nppnrnl.is  wbh  ruled  at  |.J2,(I2II  k.v.a.  The  g.^nerator  voltage  was 
KtepiNd  up  thri.UKli  a  total  transforiiier  capacity  of  l)0,r)0(»  k.v.a., 
'""'  illoi'rii|ib  niiinl«  uir<-  niiulc  nf  .ucli  linl        Tbr  n  ri.rd  of  !),.• 


Why  not  a  space  like  this 
under  reading  matter?  The 
cost  is  purely  nominal.  Let  us 
quote  you. 


CUTTING  TOOLS  MADE  BY  ELECTRIC  WELDING. 


.\t  the  pre.-cnt  time  the  Westinghouse  Electric  &  Mfg.  Co.,  East 
Pittsburg,  Pa.,  is  using  a  number  of  welded  cutting  tools  in  its 
planing  machines  and  lathes.  They  were  made  by  welding  high- 
speed steel  tips  to  shanks  of  machinery  steel  by  means  of  the  are 
welding  process.  This  process,  says  the  "  Iron  Age,"  has  been  found 
cheaper  than  either  oxy-acetylenc  welding  or  forging  and  enables 
worn-out  high-speed  tools  to  be  cut  to  tips  of  the  proper  size,  thus 
effecting  a  considerable  saving.  The  high-speed  tip  is  first  tacked 
to  the  machinery  steel  shank,  and  after  apjilying  borax  as  a  flux,  the 
welding  is  completed.  Tho  tool  is  laid  in  mica  dust  to  cool  grad\uilly. 
The  tool  is  then  given  an  initial  grinding  after  which  it  is  tempered 
and  the  grinding  0])eration  eom]>!eted.  This  makes  the  tool  ready 
for  use.  The  machinery  .'iteel  shank  >is-cd  uiiiy  be  of  either  hot  or  cohl 
rolled  or  carbon  steel  and  of  any  desind  !<  ngth.  while  the  steel  tip 
should  be  short.  'I  be  metal  of  the  sbnnk.  which  is  relied  upon  to 
reinforce  the  ti|),  is  built  out  and  around  the  latter.  In  this  way,  it 
is  explained,  a  larger  radiating  surface  is  provided,  as  well  as  a  con- 
ducting jiatb  of  greater  area  back  to  the  but  I  of  the  tool,  which  keeps 
down  the  temperature  at  the  cutting  end. 

An  i.rdinaiy  VN'estingluiuse  electric  arc  welding  c(|ui|inienl.  such 
as  Is  employed  for  the  welding  or  rcjiair  of  castings,  is  usi  d.  a  Norway 
injti  electrode  vf.,  in.  in  diameter  1  ( ing  utilised.  To  secvire  tbe'best 
results  a  current' of  approxinmlcly  l((l>  amperes  is  rfcomuiendcd  an<l 
a  voltage  of  from  CK  to  70  volts.  'I  he  work,  it  is  stated,  .xbo\ild  not 
be  hurried,  although  a  good  operator  should  be  able  to  wi-ld  from  'Jf) 
til  :>.U  ti;iils-  b;iving:i  •■i-hsm  seelimi  of  II  Nq.  in,  in  .m  !»,',  bdMrsdiiy. 


ELECTRIC  VEHICLE  PROGRESS  SUPPLEMENT 
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4>  4  4.4.4><^<^<^<$>4^4.4>4>4>4.4-4.4.4k§>4.4>4.4> 

t     The   round  Table.     4 

<e>  Bt   "KVA-  ^ 

Last  Day  to  roll  up  in  your  tliousands.  and  PAY  1  PAY  !  ! 
PAY  !  '  I  into  the  Great  War  Loan. 

*         *         *         * 

The  '"  Mornino-  Advertisi-r  "  (London)  explains  the  stoppage 
of  the  L.C.C.  cars  during  the  recent  hard  weather  thus  :  "  I 
understand  that  the  salted  snow  got  into  the  conduit  and 
short  circuited  the  juice,  destroying  the  fuses,  and  so  stopping 
tlie  ser\'ice."'     Another  case  of  "  the  fusing  of  electric  wires  !  " 

:fc  ^  $  ^ 

According  to  the  "  Contractor,"  "  the  Electricity  Com- 
niitt^^  ric(jnimend  the  Salford  Corporation  to  afford  an  addi- 
tional supply  of  electrical  energy  to  certain  works  on  condition 
that  the  firm  provide  the  cost  of  the  transformer  and  switch- 
gear  required,  and  that  the  existing  agreement  be  extended 
for  a  further  period  of  five  years." 

Here  surely  is  to  be  seen  the  effect  of  co-operation  in  the 
electrical  industry.  Not  so  many  years  ago  electric  power 
supply  engineers  would  give  their  souls,  let  alone  transformers 
and  switchgear,  to  have  "  landed  "  an  industrial  power  con- 
sumer ! 

*         *       .  *         * 

A  correspondent  in  "  Engineering,"  writing  on  the  subject 
of  "  Electron  Quanta  and  Relativity  Theories,"  remarks, 
among  other  things,  "  Sinning  in  good  company  is  too  often 
looked  upon  as  justification  for  sin,  e^  en  among  engineers  "  ; 
wliich  suggests  tliat  the  writer  has  a  remarkably  good  know- 
ledge of  engineering. 

^'     *         *         *         * 

A  correspondent  calls  my  attention  to  an  advertisement  of 
Leclanchc  cells,  in  which  it  is  stated  that  "  peace,  perfect 
peace  reigns  where  it  is  installed."  He  suggests  that  this 
cannot  be  intended  to  apply  to  its  use  in  connection  with  bells, 
alarms  and  telephones,  for  one  would  expect  quite  the  opposite 
of  peace,  perfect  peace  in  such  circumstances. 

4:  *  *  ^ 

'  "  The  total  cost  of  extending  the  electric  lighting  system  and 
repairing  b  ilers  at  Vladivostock  is  estimated  at  105,000 
roubles,  which  it  is  proposed  to  pay  off  by  increasing  the  price 
.of  current."  Quite  right :  "  make  the  consumer  pay,  what  is 
he  there  for  ?  "  must  be  the  motto  of  this  far  Eastern  electric 
supply  concern. 

*  *         *         * 

A  correspondent  asks  if  Chester's  plucky  little  hydro -electric 
station  got  "  the  frozen  eye-ball  "  during  the  recent  severe 
weather.  I  have  seen  photographs  of  the  public  sliding 
unceremoniously  upon  the  stuff  that  ought  to  have  been  going 
through  the  fore-bay  for  conversion  into  electrical  energy,  but, 
perhaps,  Mr.  Britton  will  answer  the  query  ? 

*  *         *         * 

A  lay  contemporary  complains  that  the  piiee  of  electrical 
energy  in  the  State  of  Washington,  U.S.A.,  is  only  a  farthing 
per  unit,  "  a  rate  which  is  much  ai)preciated  by  local  smelters," 
and  that  electric  smelting  over  here  is  handicapped  by  the 
absence  of  cheap  "  juice."  What  else  can  be  expected  when  in 
the  localities  interested  there  is  regular  opposition  to  the 
building  of  power  stations  large  enough  to  produce  energy  at 
even  better  rates  tlian  the  great  Yanks. 


The  saying, '"  a  square  peg  in  a  round  hole  "  has,  in  tlie  light 
of  the  genius  of  Bairnsfather,  assumed  a  new  aspect,  for  the 
round  hole  wDl  assuredly  .say  to  the  square  peg, ''  If  yer  knows 
of  a  better  'ole,  go  to  it." 

*  *         *         * 

"■  Motor  Cycling  "  asks,  "  What  is  carburation  ?  "  One 
answer  is  the  art  of  creating  a  scientific  atmosphere  around  an 
extremely  simple  article,  and  persuading  the  public  to  pay  a 
high  price  for  the  article  and  the  halo  ! 

*  *         *         * 

The  Americans  have  reduced  abbreviation  in  speech  to  a 
fine  art,  but  it  is  doubtful  if  anything  can  be  more  fore- 
shortened and  yet  mean  so  much  as  the  code  words  used  by 
manufacturers  of  all  classes.  "  W.  R.  M."  hits  the  idea  ofi  in 
verse  in  "  Glover's  Almanac,"  thus  : — 

Suppose  you  wantsome  point  two  five,  of  type  called  single  c»re, 
This  core  made  up  of  copper  wires, 
Whose  conductivity  inspires 

Your  admiration.  AND 
Sunpose  you  wa^tit  wateqjroof,  its  strands  completely  filled, 
With  compound  rare,  whose  presence  there 
Will  guarantee  that  water  dare 

Not  penetrate  the  strand. 
Suppose  you  want  this  perfect  strand  with  insulation  served. 
Our  special  type  which  we  devised 
Of  Bitumen,  that's  vulcanised 

(It  is,  sans  doubt,  the  best). 
Suppose  you  want  then  double  tapes,  with  jute  and  compomid  too. 
Send  straight  to  u?  a  telegram 
One  word  will  do— 'tis  CIBIWAM 

We'll  gladly  do  the  rest. 
Suppose  you  want  to  know  the  price  delivered  where  you  like, 
With  statement,  too,  of  earliest  date 
We  can  despatch  as  sure  as  fate 

This  cable  CIBTWAM. 
Consult  again  our  private  code.  See  Mains  List  No.  4, 
You'll  find  a  word— just  one— HEMOT 
That  will  e>q5rcss  the  blooming  lot 
Stick  it  on  telegram. 

OUR  HOT  PLATES. 
No.  232  to- 

Mr.  James  Dalrymple,  upon  the  occasion  of  the  repaj'ment 
of  the  whole  of  the  capital  expendittrre  upon  the  Glasgow- 
Municipal  Tramways  of  nearly  four  millions  and  ha\  ing  £1 20,000 
available  for  renewals  and  depreciation.     Some  achievement ! 

No.  233  to 

The  Cantie  Switch  Co.,  for  their  new  "  squat  "  fuse. 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  Feb.  7,  1880.] 
TRANSJnssioN  OP  Motive  Power  bv  Electricity. — At  Shaw'.** 
Water  Chemical  Works,  Greenwich,  a  neighbouring  waterfall  fur- 
nishes the  power  to  drive  a  circular  saw,  a  turninglathe,  and  a  vertical 
boring  machine.  T»vo  Siemens  machmes  and  a  water  turbine  are 
employed.  The  turbine  is  driven  by  the  fall,  and  one  machine  is 
driven  by  the  turbine.  The  current  from  the  latter  is  conveyed  to 
a  second  machine  in  the  workshop  150  yds.  distant,  and  keeps  the 
latter  going.  From  this  machine  the  tools  above  mentioned  are 
driven  by  means  of  belting. 

Electrification  of  Machine  Made  Paper. — This  phenomenon 
was  first  described  by  Hankel  in  "  Pogg.  Ann.,"  Iv.,  477.  On  leaving 
the  last  pair  of  pressing  rollers  the  paper  is  highly  negative.  The 
paper  on  the  reel  is  electrified,  and  notably  so  when  tlie  reel  is  large. 
When  the  paper  is  cut  otT  from  the  reel,  and  the  sheets  pulled  apart, 
it  is  stated  that  fiequcntly  brilliant  sparks  pass.  This  electricity 
arises  merely  from  the  heating  of  the  paper  and  its  compression,  as 
no  friction  takes  place  while  the  velocity  of  revolution  of  the  rollers 
is  the  same.  In  "  Pogg.  Ann.,"  Ixviii.,  159,  mention  is  made  of 
Schonboin's  electrical  paper,  employed  by  him  in  the  construction  of  an 
electrical  machine.     Can  any  reader  give  a  description  of  this  paper  ? 


IGRATilC 


No.  200.— Combined  Starlcr  i 
Shunt  Field  Retulator  to  i 
speed    from    oornitl.     Prot> 


nd  Interlocked 


SPEED    REGULATORS 

and  Motor  Starters  operated  by  one  handle. 


No.  220.  Combined  Starter  v 
and  Series  Retulation.  Per 
speed   rnnire   above  and  belo 


IGRMIC  ELECTRIC  CL^"^     147.    Queen  Victoria    Street,  London. 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 

0 


For   Direct   Cur 


For   Three-phase   Current. 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS  BROTHERS  DYNAMO  WORKS  LIMITED 

Head  Ofice  i  CAXTON  HOUSE,  WESTMINSTER,  S.W. 
T6l»phor.«  1  Ceriurd  860.         Telegrams  i  "  Sibmbralos,  Vic,  Londom." 
Soppliei  Oept. :    S8&S0.  UPPER  THAMES  STREET.  E.G. 
T»l»phoD»  I  CiTT  5350.  Telegram!  I  '  Sibmotor,  Cbmt.,  Lomdom." 

HOME  BRANCH  ADDRESSES  i 
BiRuiHaHAU — Central  Ho.,  New  St.  I  Manchester — 196,  Deansgata. 
Bristol— 30,  Bridge  Street.  Newcastle— 64-68,  Colllngiuood 

Cardirf— e9,  St.  Mary  Street.  Sheffield— 22,  High  St.       [Bldfi 

Glasgow— 66,  Waterloo  Street.  |  Southampton — 46.  High  Street 

Branches  in   Principal  Towns  Abroad. 


CANTIE"  FUSES  AND  FUSE  BOARDS. 


There  doc«  not  seem  to  be  any  limit  to  the  variety  of  designs  :i)h1 
NhapCH  which  can  be  introduced  into  fuses  and  fuse  ba.ses.  Jn  llie 
i-arly  days  the  fuse  maker  was  v-rtualiy  in  the  hands  of  the  potter 
wi  f.ir  an  tlie  sha|;<-  of  tlie  |Hjriclaiii  biUKlIc  i>(  tin-  fuse  was  conccnicd 


During  the  past  5  years  there  have  been  many  notable  examples  of 
fuses  and  fuse  gear  W'hioh  illustrate  this  point.  The  fuse  itself  would 
not  have  come  into  being  but  for  the  potter,  and  his  ingenuity  and 
perseverance  have  furnished  the  fuse  maker  with  a  sha|)e  of  fus© 
which  corresponds  exactly  with  his  electrical  requirements.  Our 
readers  must  be  familiar  with  many  such  fuses  and  we  will  not, 
therefore,  take  occasion  to  itemise  any  of  them. 

The  '"  C'antie  "  fuse  and  fuse  gear,  of  w-hich  illustrations  are  given 
herewith,  is  another  recent  addition  to  the  already  'growing  list  of 
sjieeial  fuses  which  depend  for  their  success  upon  the  art  of  the  potter. 
The  makers,  who  are  among  the  oldest  .switch  builders  in  the  country, 
claim  as  the  distinctive  feature  of  the  fuse  the  extreme  shortness  of 
the  fuse-wire  itself.  They  had  this  primary  object  in  view^^ in 'de- 
signing the  fuse  and  have  been  able  to  achieve  it  with  the  help  of_the 
porcelain  maker.  Li  a  pamphlet  which  they  have  just  issued  the 
importance  of  the  short  fuse  is  emphasised,  and  reference  is  made  to 
a  report  of  the  National  Physical  Laboratory  on  the  subject  ;  an 
interesting  calculation  of  the  energj^  loss  in  long  fuses  is  also  made. 
According  to  this  report  the  energy  loss  on  two  8-way,  triple ''pole 
.>0  amp.  distribution  boards  having  fuses  6  in.  long  andiruiming 
with  full  load  during  a  working  week  of  60  hours  is  38-08  kilowatt 
hours  during  12  months,  and  taking  energy  at  Id.  jier  unit  this^would 
mean  an  expenditure  of  £7  7s.  If  the  length  of  the  fuse  is  reduced 
to  2  in.  only  the  energy  loss  falls  to  12-7  kw.  hours  and  an  amnial 
cash  saving  of  £4  12s.  would  result.  Obviously  this  is  an  important 
consideration  and  one  which  would  appear  to  be  an  unanswerable 
argument  for  the  short  fuse.  The  Cantie  Switch  Co.  claim  that 
although  on  their  new  fuse  there  is  only  a  length  of  2  in.  of  fuse-wire, 
the  fuse  does  not  overheat  even  when  it  is  made  up  with  other  fuses- 
in  an  iron  case;  they  also  state  that  the  porcelain  shape  which  they 
employ  is  free  from  excessive  heat  stresses  and  is  unlikely  to  break,  j 
The  illustrations  serve  to  show  that^the  new  C'antie  gear  is  essen- 
tially compact,  and  m  its  completed  distribution  board  form  it 
occujjies  the  minimum  of  wall  space  ;  this  in  itself  is  a  valuable 
feature  where  industrial  power  installations  are i concerned.-  It 
means  that  circuits  of  considerable  horse-power  capacity  ean'be 
safely  and  satisfactorily  fused  in  a  comparatively  small  space. 
Jt  is  not  an  uncommon  occurrence  for  motors  to  be  put  down  in 
inaccessible  ])Ositions,  and  that  there  is  a  minimum  amount  of  wall 
surface  upon  which  to  mount  the  fuses  and  control  gear.  With 
certain  types  of  fuses  some  difficulty  would  be  experienced  in  finding 
the  requisite  space.  The  makers  have  kindly  submitted  a  50-ampero 
sample  fuse  for  our  inspection,  and  this  measures  3J  in.  wide  by  5  in. 
ileep."  The  fuse  base  has  a  projection  of  3J  in.,  and  the  fuse' handle 
of  a  further  LV  in.,  the  width  of  the  latter  being  3  in.  It  will,  there- 
fore, be  seen  that  for  its  carrying  capacity  the  fusclis^^one'of  the 
"  squattest  ''  on  the  market.  '^1rr%jiS3i^ 

Referring  to  the  illustrations.  Fig.  1  shows  the  fuse-t)ase  and  fuse 
handle  in  a  variety  of  positions.  It  will  be  noticed 
that  the  fuse  handle  is  rectangular  in  shape,' and  ).s 
provided  with  a  heavy  bridge,  having  in  the  centre 
|)  cluiiincl   which   is  thickly  lined  with  ^asbestos 


«'.<!  'hit  W..r)hvnlllr|  t|,. 


|ilrihi  till   'willi  a  more 

I    lii»  WdVH 

^'|itiii'nl 


■  H  I  Ik*  ritilit   kind  i,  j|Hin-ol»iii  mid  ll>' 
M"«l  jKiint  of  Tini», 


J  1...    2, — NkW    "  LANJlh  "  DlSTHllU 


wi'liliinK.  jS^  diiiKonally  oppimite  jiointH  on  this  bridgo  are  'li,\<d 
the  lU'iin  Unifi'  mntiictH.  with  iarjic  diameter  heavy  milled  mils 
for  piiicliin)^  down  the  fuse  wire.  The  fuse' is  lhr<'a<lcd  across  from 
niM-  contact  to  the  other  and  laid  in  the  asbeslo.s-lincd  channel.  The 
'\if  III  the  front  of  tin-  fiiwe  base  is  clearly  sliowii  in  Fig.  1,  and  it 
II  111-  Dotici'd  that    Iho  Hjiring  clip  conliicts  into  wliieb  (ho  fii»(> 
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—  THE 


ELECTRIC 

FIRE 


Has  given 

Universal 

satisfaction. 


NO 

ADVANCE 

IN 
PRICES. 


\X  rite   for   LIST  G  (Fires   and   Cookers), 
to   Sale    Manufacturers— 

THE  ARORA  CO.,  LOUGHBOROUGH. 


^^/^^^^^^ 


E.  SHOWELL  &  SONS,  Ltd. 

STIRCHLEY.    BIRMINGHAM. 

Cast 
Cable  Sockets. 

Suite  E74.     Made  io  all  Sizea. 

Type  A.— Straight 
„     B.— Offset 
„     C— Right  angle. 

Illuitrated  Dimensioned  Showcard  for  Drawing 
Office  use  supplied  free  on  application. 

Soli  Agent  for  the  Electrical  Trade: — 

LIONEL  ROBINSON,  l-„^XZ\^^"c. 

Telephone  :  Holborn  6323. 


BELLING 

&  v.o. 

We  can  quote  you  lor  and  are  regularly  supplying  :— 

Electric  Heaters  for  Shell  Drylnit  Ovenii. 

Gas  and  Flrc-proof  Heaters  (or  LoadliiK  Rooms. 

Immersion  Heaters  (or  Wax  Meltine. 

Air  Warmers  (or  Fabric  Urylni;  Rooms. 

Low  Temperature  Radiators  for  Work  Rooms. 

Electric  Fires  (Radiant  type)  (or  Ordces.  «cc. 

Electrlcally-hoalcd   Water  Tanks  to  deal    with  any  quantities. 

Thermostatically  controlled  apparatus  to  keep  either  water  or 

air  at  any  desired  temperature. 
Electric  Toasters,  Water  Boilers  and  Grillors  (or  Mess  Rooms. 

We  have  had  large  experience  in  adapting  electricity  to 
many  novel  manufacturing  processes,  and  are  prepared  to 
submit  quotations  and  drawings  to  meet  any  given  conditions. 

BELLING  &  CO..  Electric  Ht«tlo«  Speclalliti,  Derbr  Roid.  EDMONTON.  LONDON.  N. 


Correct  lighting 

in  your  Factory  means 

Money  Saved 


Replace  dim  and 
depressing  workshop 
conditions  into  cheery 
brightness. 

By  using  Simplex 
Industrial  Lighting 
Fittings   you   ensure 

Correct  Illumination 
Less  Consumption 
Better  Work 
Larger  Output. 
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REGULATING 
RESISTANCES 


^     h  W^     ISENTHAL 

yt       S».    ^fc  ^  iDeoartment  4) 

Denzil  Works, 

Willesden,  London,  N.W. 


Contractors  to  thf  Admiralty.  War  Office, 
India  Office.  Colonial  Office.  Postmaster- 
General.  &c. 


LIST  ON 
REQUEST. 


haiidlr  i.s  pIuggMl  arc  well  sliicldcd  within  tlu'  mass  of  the  piircelain 
bane;  it  ih  not  possible  to  thiust  the  fingers  into  the  slots  at  the 
bottom  of  which  are  the  clip  contacts.  The  fuse  handle  jits 
either  way  into  a  recess  in  the  fuse  base.  When  in  position 
the  channel  in  the  fuse  handle  forms  a  vertical  tube,  three  sub  s  ot 
which  are  the  asbestos-lined  channel,  and  the  fourth  side  a  short 
length  of  heavy  asbestos  cord,  which  is  .secured  in  the  centre  of  tlic 
recesH  in  the  fuHc-bnsc.  By  means  of  this  ingenious  construction 
the  fuse  wire  is  always  in  free  air,  and  when  the  fuse  is  blown  there  is  ;i 
clear  vertical  passage  of  consderable  area  through  which  the  air 
blast  can  pass.  This  channel  is  also  ccmpletely  shut  oil  from 
both  the  knife  contacts  on  the  fuse  handle  and  the  cli[i  eontncis  on 
the  (use-bam!.  It  would  be  difficult  to  imagine  a  more  ingenious 
meth'xl  of  so  shrouding  the  electrical  connections  in  a  large  1)1 
|Kirce|iiiri  JIM  to  ensure  the  cooling  of  the  arc  and  the  ccm])leti 
guarding  from  "  blow  biu;ks  "  of  the  connections. 
The  luisH  ot  cold  material  available  for  cooling 
purpowH  may  be  giitliirul  from  the  Uui  that  the 
.'i4)am|xTe  fuw  base  aiul  fuse  handle  wigli  -U  Hi. 

Kcgarding  the  [n-rfoimancc  of  the  fuse,  we 
have  no  laeililies  (or  testing  it  ourselves,  1ml 
underiitnnd  that  the  company  has  carried  out 
••xfenxivo  trials  over  a  pi-riod  ot  two  years.  In 
€»ne  of  the  tcHlM  a  colliery  engineer  who  liiis  charge 
«(  u  I2,()(><)  kw.  plant,  put  a  single. gsile  fuse  ill  a 
loiir-wny  iron  eime  on  a  ri(IO-vo|l  rotary  i<iiivert<  r 
I'ireuit,  with  u  short  length  of  cable  and  a  circuit- 
breoker  also  in  w^ricH,  wl  at  very  short  lime  lag  ; 
the  (usT  elenred  itself  on  evnry  trial  without  the 
eircull  breaker  cuming  into  lu-tion,  also  there  wa» 
no  (Inmngmg  of  the  dim'  contaels  or  poneliiiii  base.  The  eoinpaiiy 
Ihimwlvin  slate  that  they  have  iniide  many  tests  in  the  blowing  of 
the  fuse  up  to  \m  amiHTcs.  and  havi-  tin  nis  .|ves  been  Hiirprised  at 
the  elonnii' XH  with  which  llie  eireiiit  is  broken.  In  Ibis  respect  they 
eiill  iilliMlioii  to  the  lad  that  the  lutbeNlo.H. lined  channel  in  which 
the  (ii»«  wire  lies,  iH-iiig  open  at  one  side,  I'liii  be  wi|H  d  out  with  the 
linger,  so  an  to  remove  smull  globules  rif  copper  and  melitl  diisl  wli'ch 
•rv  (leponllnl  ns  the  result  of  the  are. 

IMerenee  to   Fig.   2  will   nxplain   the   iiii'I1i<hI   of   mount iiig   Ihis 


ingenious  fuse  in  distribution  board  form.  The  makcr.s  claim  that 
there  is  a  minimum  of  bending  of  the  feeder  and  main  cables  with 
this  construction,  and  the  illustration  certainly  bears  this  out.  The 
fuse-bases  are  designed  to  engage  with  the  'bus  bars  by  spring  clip 
contacts,  so  that  it  is  an  extremely  simple  matter  to  remove  both  the 
fuse  handle  and  tha  base  from  the  distribution  board.  According 
to  a  descriptive  price  list  which  the  company  is  issuing,  the  fuse- 
boards  are  made  in  two  groups,  one  in.  which  the  capacities  range 
from  10  to  50  amperes  per  way,  and  the  other  in  which  the  capacities 
range  from  51  to  150  amperes  per  way.  It  will  be  noticed  that  the 
main  cables  occupy  a  central  chaimcl  on  the  board,  and  that  this  is 
covered  with  an  enamelled  iron  plate  upon  which  are  printed  the 
instructions  for  removal  of  the  fuse  bases.  Provision  is  made  for 
naming  each  of  the  feeder  circuits  in  large  legible  letters.      ■    •  W 

Copies  of  this  interesting  price  list  can  be  obtained  on  application 
to  the  company  at  67,  Mount-street,  Nottingham. 


ROTOR    STARTERS    FOR    A.-C.    SLIP-RING  MOTORS, 
HAVING  2-PHASE  (3-WIRE)  OR  3-PHASE  ROTORS. 


The  starters  illustrated  are  for  use  in  the  rotor  circuit  of  slip-ring 
motors,  having  three  slip-rings.  They  are  buiit  in  sizes  up  to 
200  H.P.,  and  are  made  to  suit  various  rotor  current  values  up  to 
300  amperes,  as  listed  in  price  leaflets  issued  by  the  British  Westing- 


ROTOK  ST.UtnCK  WITH  Fi 


house  Co  They  are  designed  to  start  motors  at  theb  rated  horse 
noMcr  on  full-load  torque,  the  time  taken  in  starting  not  to  exceed 
half  minute  out  of  15  minutes  up  to  and  including  20  H. P.  :  three- 
Muarter  minute  out  of  15  minutes  from  21  h.p.  to  70  H.P.  inclusive  ; 
one  minute  out  of  15  miiiut.-s  from  71  ii.p.  to  200  H.r.  inclusive. 

The  contact  lever  is  of  tlv  t  hrce-arm  type,  mounted  on  a  slate  base 
The  contaels  are  renewable  on  all  sizes,  ami  a  sutlHcient  number  of 


A  CiHoi  r  oi-  KoToii  ST.McrKiis  Co.mci.kti.  with   Km  i 


NO  Covr.iis. 


lep^  are  provided  to  ensure  snvooth  starting  of  the  nu.h.r.  1  ho 
.■oMtacI  arm  has  a  spring  to  relurn  it  to  the  "  olT  '  iwsition.  ami  a 
ciilch  to  hold  it  in  the  "  full-on  "  position.  The  terminals  are  ot  tlio 
pincli.h(ii«  pattern  (Ui  the  smaller  sizes,  and  con.sist  of  studs  with 
cable  te,i„inal»  on  the  larger  sizes.     The  starters  can  lu;  .supplied 

..jth,., „  or  lilted  with  a  prolecliiig  cover  over  the  starling  .swileii 

front.  Til.'  front  covers  ar.-  of  east  iron  with  glass  m.siiection 
windows,  and  they  completely  eucloKe  the  face-  plate  ami  iiievent 
accidental  contact   with  live   parts.      I'rovisiou   is  made   to  lelca-e 
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Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


HELSBY 
LECLANCHE  CELLS 

The  Helsby  Leclanche  Cell  is  not 
a  product  of  the  war,  it  has  been 
made  at  Helsby  in  the  same  way 
for  many  years  past  except  for 
such  minor  modifications  as  have 
been  suggested  by  our  wide  ex- 
perience. Peace,  perfect  peace, 
reigns  where  it  is  installed. 


BRITISH  INSULATED  i  HELSBY  CABLES. 

LTD., 

Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works  :     PRESCOT    and     HELSBY. 

Branch    Offices   in:     LONDON,    MANCHESTER,    GLASGOW,    BIRMINGHAM, 
NEWCASTLE,   CARDIFF,   DUBLIN,  LEEDS  &  BELFAST. 


GUARANTEED 


SECOND   HAND 


THE  VICTORIA   ELECTRIC   PLANT  CO., 
SPENSER    STREET,   WESTMINSTER,   S.W. 

PhoBII  VlctorU4036  Crmmil  Vlorrlnitlr.  SowMt   U>ndc», 


LEAD  MELTING  FURNACES 

ill.ill-a  Parrnit) 
For  Cablo  and  Pipe  Pross<j».  Accumulator  Grids,  etc., 

WITHOUT  OXIDATION.      AUTOMATIC  HEAT  CONTROL. 

ENORMOUS  SANINC    IN    RESIDUE. 

MONOMETER  Mfg.   Co.,  Ltd.,  Aston,   BIRMINGHAM. 
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Tlie     House    for 
EU'cti'ic  Heating. 

Special  Offer  of  "  Quead 


Telephone : 
Cerrard7601  (2  lines) 


'  Ejisign 


from     Stock. 


Be    Patriotic    and     Save    Coal. 


SpecialiUes  ^ 


-dude  Cables,  Motcrs, 
Fans,    Switch    Gear. 


^:Pllii;liiiillli 
:i::::ii::iiiiMiiiiiilliPi:i:iii 
lailiiiliiiliiiiliiiiffli 


Manafactured  in  sizes 
from  2  kw.  lo  20  kw. 


Quotation*  for   larfer 
sizes  on  >pplii 


the  atartc-r  arm  by  means  oia  suitable  push-button  httt-il  U>  tin- 
cover. 

The  resistances  are  of  the  company's  patent  unit  or  grid  ty|ios. 
according  to  the  size  of  starter  and  the  rotor  current.  The  resistance 
boxes  are  of  cast  iron,  with  removable  top  and  bottom  plates,  making 
inspection  and  renewal  of  resistances  an  easy  operation.  When  the 
no- voltage  release  attachment  is  fitted,  the  starter  arm  is  held  in  the 
"full-on"  po.sition  by  the  usual  retainmg  catch.  The  no-volt 
release  magnet  is  connected  in  one  phase  of  the  sup|il\  rii  nil,  aiul 
on  removal  of  pressure  from  the  coil  terminals  it  ]i-l<:i<(  -  i  lu-  ciitcli 
by  the  weight  of  its  armature.  When  this  attachn.ent  is  iv(iuiivd  on 
Atartcrs  for  circuits  above  600  volts  and  not  exceeding  3,000  volts. 
a  scjiarate  instrument  transformer  (6.5  watts,  100  volts  secondary) 
must  he  provided  ;  the  extra  price  for  this  will  be  furnished  on 
application.  Slow-motion  ste])-by-.step  operating  gear  can  be  fitted 
at  an  extra  cost,  and  provides  a  quick  step-to-stej)  action  from 
contact  to  contact,  reducing  the  burning  of  the  contacts,  su<h  as 
results  from  careless  operation  of  the  starter  when  this  gear  is  not 
£ttcd. 

Insulating  bushes,  through  which  the  cables  pass,  are  fitted  in  the 
cover,  and  when  required  a  screwed  gland  can  be  fitted  to  take  the 
pipe  carrying  the  three  rotor  leads  at  an  extra  price.  When  this  is 
fitted  the  cover  of  the  starter  is  modified.  Auxiliary  contacts  are 
mipplied  separately  when  required  for  electrically  interlocking  the 
starter  with  the  no-volt  coil  of  a  circuit-breaker. 
'  Dei-x-Tiptive  leaflet  Xo.  52/6,  issued  by  the  British  Westinghouse 
Electric  &  Mb,'  '  ■•  M.t.l  (,  Traft'ord  Park,  Manehestor,  gives  fuller 
detail.'?. 


PORTABLE  AUGERS  IN   SHIPBUILDING  AND  OTHER 
CONSTRUCTION  WORK. 

Duly  tin-  man  who  has  been  reared  within  sight  and  sound  of  a 
Hhipyard,  who  has  Hatched  the  dcvelofment  of  a  boat  from  tli<- 
drafting  board  until  she  s'.'d  oil  the  wajs,  can  appreciate  tin-  vast 
Having  of  t.jrie  and  labour  which  has  been  accomplished  in  marine 
«ion«trui;tion  by  portable  electric  tools.  The  fir.st  portable  augii- 
<;onMiMtc(l  of  a  Hcri(H  of  st^ctions  which  could  be  manipulated  like  a 
folding  rule  with  belt-driveii  piille.vs  on  each  joint,  the  auger  or  other 
Kiol  at  one  end,  and  Jiower  fin-nishid  at  the  other  eid  by  a  donkcv 
■  TiKine.     ThiK  uiii(|ue  device  had  a  working  radius  of  about  .'iOft., 

iihI  wouIiI  bore  about  20  hobs  to  the  o'd  hand  auger's  one. 

'I'he  develnj  mi'Ml  of  rniull  eleel rie  motors  made  possible  llie 
ipplicution  of  the  prirlabli'  idea  lo  the  operation  of  drilling,  reaming 
aiid  %T'itv\\uv,,  bill  a  wealth  of  experimenting  Was  necessary  to 
dwHop  anything  liki-  a  reliable  tool  which  would  stay  on  tfie  job. 
The  primary  dillii  iilly  to  Ih;  overeonu-  was  (hat  of  producing  a  tool 

lurdy  enough  to  witlistand  the  rough  image  (o  which  Ibis  type  of  tool 
i/<  liub)<!Ct<^l  niid  yet  have  it  eleetrieally  ai;d  meehanieally  effeelive. 
It  JM  no  reflection  on  the  ty|M'  of  workman  to  be  found  in  ntarine 
cotint ruction  eirelcM  to  nay  that  they  are  not  of  the  pink  lea  variety  ; 
thrir  work  donnmlH  thai  they  are  more  or  less  streliiioiis  in  tlieir 
{>hyiiii:nl  and  mental  make  up,  and  he  who  ntakcs  their  toolH  must 
kn;p  IhiK  fuel  ni  mid. 


FOR    EFFECTIVE    IMPREGNATION 

LAC  WATT 

Blajck  or  Golden  Brown. 

JENSON&  NICHOLSON  L^.°  LlltllC&^^li&m 


After  having  evolved 'a  ntotor  housing  which  would  withstand 
rough  usage  without  being  unnecessarily  heavy,  wc  turned  our 
attention  to  the  m,otor,  and 'finally  decided  that  a  general  jjurpose 
stock  motor  was  not  suitable  for  our  purpose.V  We  instalkd  a  motor 
(lepardnent,  and  worked  out  several  motors  all  of  a  distinctive  type, 
but  woiuid  for  the  different  speeds  which  experimental  and  field  work 
had  established  as  being  the  niost  suitable  for  difterent  kinds  of 
M  ork.  In  common  with  other  manufacturers  in  this  Held,  we  had 
been  working  to  produce  a  tool  which  would  not  overheat  and  bum 
out  the  motor  or  fuse  the  switch  contacts — the  two  commonest  forms 
of  trouble  in  portable  electric  tools.  W^e  eventually  developed  a 
quick-acting  make-aiid-break  switch  which  operates  as  quickly  when 
breaking  as  when  making  contact,  and  requires  but  a  very  slight 
touch  on  the  control.  This  switch  practically  eliminates  the  sticking 
and  using  of  switch  contacts.  Realising  the  cons'derable  degree 
of  protection  given  to  the  motor  by  this  switch,  workmen  would 
occasionally  Avork  a  tool  beyond  its  capacity  for  extended  periods, 
which  overload  had  a  tendency  to  overheat  the  motor  and  endanger 
the  windings.  To  offset  this  so  far  as  was  consstent  with  good  work- 
ing practice,  we  increased  the  load  capacity  of  the  motor  so  that  it 
M'ould  stand  up  under  reasonable  overloads.  The  motor  tem- 
perature is  kept  down  by  a  fan  on  the  aimature  shaft.  Bj'  thus 
producing  a  dependable  tool  we  greatly  enlarged  its  field  of  practical 
usefulness,  and  gave  the  shipbuilder  and  shopman  a  reasonable 
assurance  that  his  men  would  not  be  subjected  to  frequent  lay-offs 
due  to  the  failure  of  tools. 

iDuring  the  period  of  improvenient  in  design  of  motor  and  switch 
other  imiirovements  were  made,  one,  a  most  important  one,  being 
in  the  design  of  the  switch  receptacle  and  housing.  Foimerly,  when 
it  was  desired  to  renew  or  change  a  cable  or  conductor  cord  on 
electric  tools  it  practically  was  necessary  to  dissemble  the  tool. 
\\'ith  our  present  form  of  coimection  in  the  switch  box  the  removal 
of  a  cover  exposes  the  connections  and  likewise  renders  it  an  easy 
matter  to  renew  fuses.  Gears  were  given  a  new  ratio  and  cut, 
heat-treated  and  hardened,, and  the  present  des'gn  permits  them  to 
rini  in- grease,  so  that  one  application  of  grease  for  every  300  hours 
of  duty  is  sufficient.  The  s'mplc  and  effieieiit  lubricating  system  and 
l>all  bearings  assist  materially  in  iirolonging  the  life-  of  the  tools  imder 
sivere  heavy  duty. 

It  is  unneceK.sary  to  tell  the  man  interested  in  ship  construction 
and  maintenance  of  the  various  ways  whereby  portable  electric  tools 
have  become  standard  equipment  in  the  yard  and  shop  and  aboard 
shi]).  ft  is  sufficient  to  say  that  where  there  are  holes  up  to  2  in. 
in  diameter  to  be  drilled  or  reamed  or  light  grinding  to  be  done  a 
type  and  size  of  portable  electric  tool  adapted  to  the  eeonomieal 
disposition  of  the  work  is  indispensable.  These  tools  can  be  had 
lo  work  on  any  standard  current—  direct,  alternating  and  miiversal — 
and  their  ]!ower  efficiency  rentains  practically  the  same  irrespective 
i.f  the  working  distance  from  the  source  of  power.  I'nliko  any  other 
liower-driven  tool,  their  efficiency  is  the  same,  after  being  repaired  • 
properly,  as  it  was  when  new,  due  to  the  fact  that  an  electric  appliance 
either  works  right  or  does  not  work  at  all.  In  oin-  latest  type  of 
portable  electric  marine  tool  we  have  combined  a  drill,  reamer  and 
grinder  which  will  work  on  direct  current,  and  when  u.s( d  with  a 
bench  stand  and  a  iiost  or  wall  stand  jiractieally  constitutes  a 
portable  machine  which  can  be  taken  to  an>  part  of  the  shop  or 
sliip  when  occasion  reeiuiiis  it.  What  this  means  to  shijibtiildeis 
and  owners,  especially  during  a  breakdown  when  at  sea,  will  best  be 
appieeialed  by  those' who  have  been  through  this  exiierience  under 
old  time  conditions.  Dependable  jioiiable  electric  tools  aboard 
sliip  often  spell  the  dilTerenee  between  a  profitable  and  a  disastrous 
Noyagi'.  ■'  Take  hi'i'd  ye  men  who  go  ilown  to  the  sea  in  ships. 
('.  li.   Ulnickstone  in  "Canadian  lOleel  i  .lal  News," 


"THOR"  High  Grade  Specialities 

CASING    .nd    CAI'PING        CABLE    CONNECTOR-S 
CONr<UIT  f:OMMUTATOR     COMl'OUNI) 

'  ABl.KS  WATERTlr.MT    FITTINGS 

ANO    At. I.    ELCCTRICAI.    ACCESSORIES. 

uv///   H)H  ruin:,  a  iii%couni:.. 

HASLAM  k  STRETTON.  Ltd..^.',';;.Tg;rj;,.^,^,'iy-y,* 


Why  not  a  space  like  this 
under  reading  matter?  The 
cost  is  purely  nominal.  Let  us 
quote  you. 
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VICKERS  LrlMITED. 

Motors  a^tid  Getiera.tors  of  a.11  types* 
Rota.ry  Converters. 

Complete 

equipment 

for  the 

electrical 

llgrlitins 

a-tid 

drivings  of 

PIa.chine 

Shops, 

Factories, 

Plills,   etc 

250  K.V.A.  Rotary  Converter.     6  phase,  50  periods,  480/560  Volts. 
1,000  r.p.m.     Inverted  type. 


Patent 
Automatic 

Reversing; 
Drive  for 
Plachine 
Xools. 


River  Don  V7orks,  SHEFFIEE^D. 
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WRITE    FOR  PARTICULARS   OF    FOURTEEN    GRADES    OF 

British-Made  Resistance  Materials 
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MAKERS  I 


HENRY  WIGGIN   &  CO.,  Ltd., 
George  Street,  Birmingham. 


LIONEL  ROBINSON, 

3,  Staple  Inn,  London,  W.C. 

TCI  C PHONE:  «S2S  HOLBORN. 
'  ^^^aoAUK.  nFPDDvnnu     in 


:: 


-gRAMSi  "FERRYDQM,   LONDON." 
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Canadian  and  Indian 
MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM  STOCK  200,000  Iba. 


Peerless   Leatheroid   Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 
THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 
ADMIRALTY    OVER    1910.    1912.    1913.    1914   snd   1915. 


ATTWATER  &  SONS, 


Teleir»n< 
Itw.lcr..  Pr. 
Ttlcphoac 
104S  (2  lln 


Hopwood  St.  Mills, 
PRESTON. 


Estatllshedl868. 

Code: 

5tli  Edition  A  BC 
«(  We.tern  Union. 


THE  ESSEX  Accumulator  and  Dry  Battery. 

HAND   LAMPS,    INSPECTION   SETS,   TORCHES, 
POCKET      LAMPS,      ACCUMULATORS,       ETC. 

List    on    Application. 

THE  ESSEX  ACCUMULATOR  CO., 

497.  GROVE  GREEN  ROAD.  LEYTONSTONE.  LONDON.  N.E. 

Telegrams  :  "  Essaccula  London." 'Phone:  Wanstead  749. 


good  reputation  among  both  large  and  small  industrial  electric  power 
engineers,  who  in  most  cases  have  given  repeat  orders  for  extensions 
both  to  main  and  suts"diary  boards.  The  gear  ccjnplies  in  detail 
with  the  Oificial  Regulations  as  to  the  use  of  electrical  energy  in 
mines,  factories  and  textile  mills,  and  is  held  in  high  esteem  by 
engineers  in  charge  of  electric  power  plants  on  account  of  its  safety, 
compactness,  robust  construction  and  freedom  from  breakdown 
under  severe  circuit  conditions.  >■  -•>»!<« 

The  new  company  is  entirely  British  in  its  capital,  directorate  and 
staff.  The  heads  of  the  firm  have  had  a  long  and  valuable  experience  of 
switchgear  practice,  which  they  will  bring  to  bear  upon  the  operations 
of  the  company.  Their  object  is  in  every  way  to  enhance  the  already 
high  reputation  of  British  switchgear  in  the  markets  of  the  world 
and  especially  in  that  competition  with  German  nianiifaeturers 
aiul  Gcrnian  methods  which  will  be  inevitable  after  the  war ;  in 
respect  of  the  export  business  the  company  is  making'arrangements 
which  \\ill  enable  it  to  bring  the  products  of  its  Sutton  works  into 
the  hands  of  all  overseas  buyers,  and  in  this  department  it  expects 
to  be  exceptionally  active  in  ousting  the  Orman  tri:der.  •     .•    J- 

The  prospects  of  the  conipany  appear  to  be  exceptionally  good, 
and  doubtless  it  will  be  welcomed  as  a  valuable  addition  to  the 
ranks  of  British  electrical  u\anufacturing  tirms. 


THE  NEW   SWITCHGEAR  CONSTRUCTION   CO.   (LTD. 


.Manufacturing  and  trading  interest  attaches  to  the  recent  rcgis- 
trntifm  of  tho  New  Switchgear  Construction  Co.,  which  has  cstab- 
lidhed  workw  und  officii*  at  Sutton,  Surrey,  on  a  site  innncdiately 
adjoining  tho  L.B.  &  S.C.  Railway,  and  close  to  Sutton  station. 
The  premiw-K  arc-  ideal  for  workshop  purposes  and  esijcciafly  for  the 
«T«!Ction  of  large  pow<T  Mwitchboards  which  require  ami)le  Hoor  aiul 
head  ro<  m  lor  their  asmmbly.  The  machine  tool  equiiment  i.s 
<:fiiiriltially  modern  and  the  capacity  of  the  buildings,  and  also  the 
cite  of  the  works,  will  admit  of  considerable  extensions. 

The  DirectorH  of  this  new  Company  are  well  known  business  men 
.ii«l  eiii/iiiecfH  aiul  are  Mr.  Charles  K.  Cleeves,  a  prominent  South 
Wulin  rollierj'  owner  and  chairman  of  the  Western  Section  of  thi' 
South  W/diH  Colliery  Owners'  AsKoeiation  ;  Mr.  .James  Hail,  for 
a  niiMil»T  of  yi'iifK  manager  of  the  Switi'ligear  DejiarDnent  of  the 
I'nion  Kleitric  <'o.,  and  lat<-ly  general  manager  of  the  Switchgear 
l'oni)tnictitin  <'o.,  and  .Mr.  W.  Walter  HuglicK,  a  well-known  eoii- 
HoltlnK  engineer  of  wide  experience  of  British  colliery  jiractiec, 
who  will  act  nM  eoMHulting  engineer  to  tho  company.  Th<^  newly 
fnrmwl  'oiiipnny  ha«  acquired  the  busineSH  of  the  Switchgear  Con- 
'■  ,  Ltd.,  of  Park  Street,  Southwurk.  London,  S.K.  It 
m  the  production  of  high,  me<|ium  and  low  preSHiire 
irniil  and  direi't  cnrrcnt  switchgear.  The  high-lenion 
g!  ur  i-'uf  till  iron. clad  JUid  kIccI  plate  ty|M',of  a  design  which  has  been 
Mtanilnrdiwd  and  ix  alrendy  well  known,  it  having  been  given  coii. 
^idcrahlc  vogue  by  the  I'nicin  Kleetrii'  Co.,  by  whose  urganJHation 
it  W«ii  Hrirt  inlrniluei-d  to  power  iiwrB  mime  (on  yearn  ago.     Jt  has  a 


HENLEY'S  EMPLOYES'  WAR  CONCERT. 


In  aid  of  the  Henley  War  Belief  Fund  a  successful  concert  was  held 
iMi  Friday,  the  9th  inst.,  at  the  Cripplegate  Institute,  where  members 
of  the  staff  and  other  volunteers  delighti  d  a  large  and  appreciative 
audience.  .Some  of  tha  turns  by  members  of  the  staff  came  as  a  sur- 
prise to  the  audience,  revealing  considerable  ability^both  from  tho 
musical  and  humorous  point  of  view.  In  addition  to  the  staff  tho 
following  friends  ■were  good  enough  to  give  tlieir  services :  Mr. 
Bernard  Flanders,  A.R.A.M.,  acted  as  accompanist  ;  Miss  Jessie 
Fisher,  with  her  monologues  '"  That  Peccadillo '"  ;  Mr.  Wilfred 
-Mdcrton,  with  his  silver  bell  solos  ;  and  -Mr.  Grant  Molenc  and  his 
company  of  the  Warwick  Rejierlory  Club,  with  a  dramatic  sketch, 
entitled  ■■  A  Question  of  Identity."  '  >( 

In  the  unavoidable  absence  of  the  ntanaging  director  of  the  eom- 
p.iny  {Jlr.  George  Sutton),  Mr.  W.  J.  f^ottcr  took  the  chair,  and  in 
the  course  of  the  proceedings  referred  to  the  good  work  done  by  tho 
fund,  the  contributions  to  which  since  the  inauguration  havo 
amounted  to  over  £2.300.  The  parcels  of  luxuries  sent  once  a  month 
to  the  Henley  men  at  the  front — and  to  those  who  were  unfortunate 
enough  to  l)e  ])risoners  in  Germany — have  almost  without  exception 
reached  the  nu'ii  and  have  been  much  a|)prceiated.  At  the  start  of 
the  war  the  fund  was  more  than  sufficient  to  cover  expenses,  and 
various  contributions  were  made  to  the  Bed  Cross  Fund  and  other 
war  charities,  but  the  number  of  Henley  employee's  in  Uhuki  has  now 
increased  to  a  total  of  nearly  800.  and  althougli  the  fund  has  so  far 
bc-en  able  to  keep  pace  with  the  demand,  the  gradual  increase  has 
depleted  it,  so  that  sonicc  assistance  was  necc.ssary.  The  proceeds 
cif  the  concert  cleared  i'i!).  and  other  contributions  of  £40  rai.sed 
I  lie  total  to  £0.").  Attention  was  also  diawn  by  Mr.  T'otter  to  tho 
facilities  olTered  by  the  company  to  its  employe's  who  wi.shcd  to 
ecintribute  to  the- War  J.ioan — i.f'..that  the  ccimpany  would  aelviinob 
niciney  to  any  of  its  i)nii!oyc's  free  of  interest  for  two  years,  (o 
<  liable  them  to  do  so. 


Cork  for  Insulating 


Hn/ing    Ihn    ngonc/    from    cork    manufacturer-. 

JULES  LANG  &  SON.  ^■-''';:I^^^:::::^'';i.'- 


One,  Two  &  Three  Phase 
MOTORS. 

I.ANf;iH)N-I)AVII«    MOTOR    CO. 

Haad    Offlc«.     110.     CANNON     STRKRT.     LONDON,     K.G. 
Worka      I>*rmoi1r    Hold.    I.awlatiam,    l.ondOB,   S.K. 


.t'ui)R'-Anv  10,  IVI?, 
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The   round  Table.     4 

Event  of  the  Week. — Edison  (according  to  tlie  "  Daily 

Chronicle  ")  is  itrcenling  a  device  for  detecting  and  catching 

■iubmarines. 

*         *         *         * 

The  writer  of  the  advertisement  in  which  Leclanche  cells 
.are  associated  with  the  idea  of  peace,  perfect  peace  sends  me 
the  following  note  : — 

Dear  KVA.  :  Does  your  gentle  correspondent  wish  to  imply 
that,  on  the  declaration  of  peace  the  ringing  of  joy  bells  rtill  con- 
stitute an  act  of  war  ? 

The  writer,  who  as  part  of  his  earthlj'  penance,  has,  ex  officio,  to 
saj'  something  w.eekly  (and  ^'''c?  yoiu-  correspondent  sometimes  does 
it  wealdy)  about  cur  manufactures,  has  hitherto  been  lured  on  by 
boi^e  of  that  diviner  drink  in  the  land  where  the  patients  (or  whatever 
\on  call  "em)  warble  eternally,  ard  the  harp  is  a  constant  feature  of 
the  landscape,  there  to  "  requiescat  in  pace." 

Alas,  his  illusions  have  now  been  shattered — first  by  the  ominous 
remarks  of  Raymond  respecting  the  unpopularity  of  the  local 
whisky,  and  now  by  your  correspondent's  suggestion  that  sound  is 
the  antithesis  of  peace. 

Must  the  writer  then  hie  him  to  that  ""  other  place  "  which  they 
say  is  so  greatly  unproved  since  the  extraordinary  influx  of  his 
.electrical  colleagues  who  have  gone  ahead  ? 

Youis  faithfullv, 

W.  A.  W. 


If  yon  know  any  R.F.C.  man  (and  who  doesn't)  you  will  have 
often  heard  him  speak  of  "  Archie."  In  the  "  Dail}^ 
Chronicle,"'  under  the  title  of  "  Letters  of  An  Airman."'  there 
appeared  recently,  from  the  facile  pen  of  "  Contact,""  some 
notes  en  "  Archie,"'  his  origin,  habits  and  propensities.  His 
birth  is  described  thus  : — 

One  day  a  pilot  noticed  some  far-away  bursts,  presumably  meant 
for  him.  He  was  old  enough  not  to  have  forgotten  the  good  old 
<l.ays,  when  the  music  halls  produced  hearty  if  vulgar  humour,  and 
he  m\irmured  '"  Archibald,  certainly  not."  The  name  clung,  and  as 
Archibald  the  A.A.  gun  will  go  down  to  jjosterity. 

■■  Contact  "  then  goes  on  to  describe  certain  pronounced 
••changes  in  ■"  Archie's  "  habits  : — 

"  Archie  "  has  since  grown  up,  and  become  sober,  calculatmg, 
accurate,  relentless,  cunning  and  deadly  mathematical.  Jolui  or 
.  Ernest  would  now  tit  him  better  as  being  more  serious,  or  Wilhelm, 
as  being  more  frightful,  i'or  "  Archie  "js  a  true  apostle  of  fright- 
fulness.  To  anyone  who  has  seen  s"  machine  broken  up  bv  a  duect 
hit  at  some  height  between  8,000ft.  and  12,000ft.  -'Archie" 
becomes  a  prince  among  the  demons  of  destruction. 

An  instance  given  of  ""  Archie"s  ""  deadly  accuracy  is  tliril- 
lingly  described  : — 

■■  Archie  "'  wounded  a  jjilot  from,  our  aerodrome  in  the  head  and 
leg,  and  an.  opening  the  size  of  a  duck"s  egg  was  rippeil  out  of  the 
petrol  tank  facing  hun.  The  pilot  was  glowing  weak  from  loss  of 
Mood,  but  it  occurred  to  him  that  if  he  stuck  his  knee  into  the  hole 
III'  might  be  able  to  pump  up  pressure.-  He  tried  this,  and  the  engine 
mine  back  to  life  .50  ft.  from  the.  ground.  At  this  height  he  flew  in 
a  ."cmiunconscious  condition  Hi  miles  over  enemy  country,  and 
crossed  the  lines  with  his  'bus  scarcely  touched  by  the  machine  guns 
traiiu'd  on  it. 

"  Contact  wind.s.up  by  saying  that  his  aerial  experiences 
have  given  Mm  "  a  fellow  feeling  "'  for  the  birds  in  the  air,  and 
though  he  is  very  fond  of  pigeon  pie  he  vows,  after  juontlis  of 
'■  Archie."'  he  will  never  again  fire  at  anything  on  tlie  win";. 


The  female  barely  gowned  is  not  often  the  subject  of  en- 
gineering advertisements,  however  much  she  may  be  discussed 
among  engineers.  A  correspondent  has  drawn  my  attention 
to  an  announcement  in  a  recent  issue  of  the  ""  Electrical 
World,"'  inserted  by  the  Morgan  Crucible  Co.  It  forms  one 
of  a  most  attractive  and  humorous  series  in  which  Eastern 
customs  are  utilised  for  purposes  of  illustration  and  worked  in 
to   point  a  moral  for  the   use   of  Morganite  brushes.  -The 


specimen^  loses    somewhat  by  reproduction  in  line  and  not 
half-tone,  and  also  the  little  lady  depicted  is  dusky  and  not 
white.     I  have  reproduced  that  part  of  the  wording  which 
relates  to  the  sketch  ;  the  rest  is  about  brushes  : — 
KfKO  WUSTf. 

In  parts  of  Southern  India  th"*  native  women  wear  ultra-abbrevi- 
ated costumes. 

Kik-o  wusli ,? — you  ask,  which,  reduced  to  its  full  English  train- 
lation,  means — iclii/  ? 

Our  custom  collector  states  that  the  reason  is  not  because  of  the! 
intense  heat,  as  one  might  suppd'se',bnl" rather  because  of  the  ad- 
vertising value.  .     ■      . 

Some  years  ago  this  information  would  have  been  received  liy 
the  American  woman  as  a  distinct  shock. 

To-day,  however,  she  smiles  her  nod  of  aj^proval,  indicating  the 
American  trend  toward  the  conservation  of  cloth. 

How  customs  change  ! 

Lent  is  now  in  season  and  already  I  hear  of  self-denying 
resolutions,  even  among  engineers.  One  of  the  most  grotesqtie 
is  that  decided  upon  by  an  engineer  I  met  on  Tuesday  la.st. 
He  is  at  present  marooned  in  the  only  hotel  of  a  Yorkshire^ 
town  with  a  number  of  kindred  engineering  spirits,  among 
whom  billiards  is  the  only  evening  game.  The  subject  of 
Lent  was  solemnly  discussed  last  week  and  after  all  the  rest 
had  vowed  to  give  up  something,  the  abstemious  engineer  in 
question  said  he  would ""  give  up  beating  the  others  at  billiards  "' ! 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  Feb.  21,  1880.] 

EorsoNiA. — The  ■■  0|iiTa(or  "  s:i>s.  '■  The  opinioiipv.of  sficntitic 
men  in  Europe  as  to  the  ultimate  success  of  Edison's  li^j<r«een<.  much 
divided."  We  thought  otherwi.se  ;  and  it  still  seems  "fd'ns  that  the 
scientific  opinion  of  Europe  is  practically  unanimous,  and  is  that 
Edison  has  failed.  In  fact,  we  have  not  heard  of  one  solitary  in- 
dividual possessing  any  scientific  standing  in  Europe  who  has 
e.\]>resscd  the  opinion  that  Edison  has  succeeded. 

Utilising  Waste  Kvbber. — The  following  method  of  utilising 
old  and  waste  rubbers  has  just  been  patented  in  Germany.  The 
rubber  waste  is  subjected  to  dry  distillation  in  aiLiroii  vessel  over  a 
free  lire  with  the  flid  of  superheated  steam.  The  product,  when 
thickened  and  vulcanised  in  the  usual  manner,  is  deelarcd-to  possess 
all  the  good  quality  of  first-class  natural  rubber.  It  is  recommended 
that  the  lighter  oils  which  come  over  should  be  separated  from  the 
bc;i\  ii'r  products. 


L.  P.  S. 

CLIPS.  TIPS  &  TERMINALS 


of  all  description*. 

Write  lor  Booklfl,  with  lllustralions.  ol  75  Ivpes  to: — 

THE  L.P.S.  ELECTRICAL  CO..  14.  Howick  Place,  Westminster,  London.  S.W. 


SILVER  SOLDER  for  BRASS, 

Specially  suitable  for  ELECTRICAL  INSTRUMENTS. 

Fr«e   Sample   on   application. 

J.   BLUNDELL  &  SONS, 

GOLD,  SILVEJt  S  PLATIIUM  REFIIERS.  119.  WUOOUR  ITREET.  W. 


47U)  Gen.iul. 
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SIEMENS 


IRONCUAD 

SWiTCHGEAR 

FOR    AUi. 

F>URI=*OSES 

Control    Pillars 
Distribution    Boards 
Main    Switchboards 


Write  for  particulars  to  - 


SIEMENS    BROTHERS    DYNAMO    WORKS   LIMITED 
UtkU  IJinci:  I'ALACE  PLALE  JLi.NS10N.S.  KENSINGTON  CT.,  W. 

Ti-lcphunc:  Westebs  6349.     Telegrams:  -  Siembbalos,  Kess,  London." 
Umi  aad  Sipplies  Dcpt. '   38  &  39,   UPPER  THAMES  STUEET,   E.C. 
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ALTERNATORS  WITH  LARGE  EXCITERS. 

p?;"' 

.So  »'m;il'-  an  i-,\|)((lK-nt  as  the  building  of  an  o.Niitcr,  on  the  .«ainf 
ithatt  an  the  alternator,  large  enough  to  supply  curri^it  for  lighting 
and  Kinall  power  purposes  docK  not  seeni  to  liavc  been  geiieiallv 
adopted  ad  Htandaid  in  the  produetion  of  certain  types  of  generating 
plant.     In  many  industrial  installations,  particularly  textile,  mills, 


Messrs.  T.  W.  Broadbent,  Huddersfield,  send  us  a  catalogue  in; 
which  they  describe  their  T  type  alternators  which  have  extra  large 
exciters  attached  to  them  as  a  standard  thing.  »• 

Tlic  alternator  is  designed  specially  lor  the  purpose  of  motor 
driving,  and  is  of  robust  construction.  Although  standardised  as  a 
three-phase  generator,  it  may  be  wound  either  one  or  two  phase  if 
desired.  Its  E.M.F.  curve  approximates  closely  to  the  sine  wave 
lonn  :  and  the  generator  is  therefore  suitable  for  parallel  working. 
A  featiu-e  of  the  alternator  is  that  the  continuous-einrent  generator 
supplied  as  its  exciter  is  large  enough  to  provide,  in  addition,  for  the 
lighting  of  an  average  electrically  driven  works,  factory  or  mill. 
This  system  of  combining  an  alternator  and  a  dynamo  for  the  respec- 
tive purposes  of  motor  driving  and  lighting  is  one  which  offers  many' 
prai  fii  :il  :ul\  Miitages.  By  this  means  are  combined  the  simplicity- 
anil  ivl,,iliil/y  cif  the  three-phase  current  for  power  transmi.ssion., 
and  th  '  U'h  li  pressure  regulation  of  continuous  ciu'rent  for  lighting. 


Complete  Ai-ternatok  axd  Likoe  Exciter. 

As  a  matter  of  practice,  the  ratio  of  the  electric  energy  required  for 
lighting  to  that  required  for  power,  in  such  cases,  does  not  vary 
gieatly  ;  and  the  relative  proportions  of  the  machines  listed  will, 
the  makers  believe,  be  acceptable  in  most  cases.  The  continuous- 
current  generator  can,  witliout  difiiculty,  be  made  relatively  larger 
or  smaller,  as  may  be  necessary  to  suit  special  requirements. 

The  standard  alternator  winding  is  for  460  volts,  and  a  frequency 
of  50  cycles  per  second.  Unless  othenvise  ordered,  every  generator 
is  arranged  to  run  in  a  clockwise  direction,  looking  at  the  pulley  end. 
The  exciter  is  compound-wound  for  a  standard  pressure  of  either 
II.')  volts  or  2:!0  volts,  its  output  for  each  size  being  specified  in  the 
list.  The  exciter  is  included  in  the  price  of  the  alternator  and  is  an 
integral  part  ot  it. 

The  roior  is  ot  massive  construction,  being  essentially  a  rotating 
field  magnet.  The  cores  and  poles  are  of  laminat(>d  iron  ;  and  are 
securely  clamped  to  the  east-iron  hub  which  forms  the  magnetic 
yoke.  The  hub  of  the  rotor  forms  a  flywheel  which  tends  to  m-'ni- 
mise  any  cvdic  irregul:irity  in  the  driving  of  the  alternator.     Thfc 


Urg  •  r.iiM'.driVtfi  all'-nint.irn  nrr  piil  down  1<>  (iimiH'.i 


eloelrie  pn\vi<r 
he  exeiler  will 
'■ii|>wily  by  a 
ly.  i-neriy  for 
ru')torH. 


HoToit  (ij.MiM.iriT.  WITH  (■  u  ri.iNi:  Fou  K\'  rn;n  .\kmatiikb. 


rotor  coils  an-  toniiei-  wound.  Th<  y  arc  Incited  with  solid  eom- 
poiniding;  after  which  tli<\v  "!•.•  insulalcd  ;  and  they  are  then 
Ir-  at  'd  with  iiiHulaling  varnish  in  the  ordinary  way.  J^roii/.e  Manges 
support  the  coils  at  both  ends;  and  the  outer  flanges  are  securely 
held  in  position  by  the  Inm'nnted  iron  pole  pieces. 

The  Hialor  core  conKisIs  of  iron  laniinalionK  asKembled  in  a  east- 
ir.in  frame  having  a  number  ol  inwardly  iiroji'cling  radial  ribs,  the 
biniinations  being  elampetl  up  between  strong  cast-iron  plates.  The 
(e.-i  of  llic  Mlator  arc  large  and  wi<l<'ly  sjiaced.  so  as  to  ensure  a  rigid 
li\iMg  on  the  liedplale.  The  coils  are  lornu-r  wound,  .iiid  an- 
thoroughly  Impregnated  with  insulating  varnish  beforr  biding 
asHciidilrd  on  the  core.  They  an-  held  in  position  in  the  slots  by 
Hieans  of  keys  or  wedges  ot  iiard  insulating  material.  The  insula- 
tion of  the  Htulor  is  carried  out  throughout  with  speeiidly  selected 
ni  iterialM  ;    and   the  wimling   is  almost   imh '-Iru.  libli-   in  ordinary 


I'edeHlal  licicings  of  th<  ling  oiling  type  ari' 


then-  are  thn 
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Electric  Fires 

are  tlie  result  of  practical  experi- 
ence, coupled  with  the  i  finest 
materials  and  the  mostjmcdern 
ideas. 


No.  22B  illustrated  Catalog 
-a  touch  of  the  Switch  do 


Works: 

CARRON,  STIRLINGSHIRE. 

Branch  Works: 
Phoenix  Foundry,  Sheffield. 


Manufacturers  of 

PHOSPHOR     BRONZE, 

GUN  mETAL,  MAM6AME5E  BRONZE 

Brass  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 

CASTINGS. 
PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  LTD.. 

BIRIMINGHAM. 


IRONCLAD   SWITCHGEAR, 

STARTERS, 

MOTORS 

A.C.  &  D.C.  . 

FANS   (A.C.  &  D.C. 1. 
FIRES.     LAMPS. 

MOTOR    REPAIRS. 
LTOCK    DELIVERY. 

Enterprise  Manufacturing  Co. 

(ASHDOWN  &   ROBERTS), 

Gun    Slrcol    Eloctricnl    Works. 

BISHOPSGATE,  LONDON,  E. 

PHONE    US:    AVENUE    ."SSee. 

Dopt.    E. 


FOR 


POPE 


WIRE  LAMPS 


Made    by 

POPE'S   ELECTRIC 
LAMP    CO..    LTD.. 

HYTHE    ROAD. 
WILLESDEN.    N.W. 
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FOR 

DIRECT  CURRENT 

ONLY, 


BASTIAN  METERS 

Made  in   ENGLAND  with 

BRITISH  CAPITAL  and  BRITISH  LABOUR. 

THE     BASTIAN     METER    COMPANY,    LTD.,      BARTHOUOMEW    WORKS,     KENTISH     TOWN,     N.W. 


;  for  the  alternator  and  an  additional  one  for  the  exciter.  Tlie  bearing 
i  bushes  are  of  phosphor  bronze  ;  they  are  of  large  diameter  :  and 
■have  a  length  of  from  two-and-a-half  to  three  diameters.  The 
'  bearing  bu.shes  and  oiling  rings  for  the  alternator  are  split,  the 
bottom  half  bushes  being  provided  with  slots  for  convenience  in 
barring  them  round  when  desired.  Each  bearing  is  provided  with 
an  oil  gauge  and  drain  tap. 

Terminals  suitable  for  the  curient  specified  are  provided  ;  and  are 
mounted  on  a  slate  panel,  convenientlj'  fixed  to  the  lower  portion  of 
the  stator  frame.  A  rope  pulley  of  the  diameter  specified,  and 
grooved  for  the  specified  number  of  ropes,  is  supplied  with  each 
machine.  Each  generator  is  self-contained  on  a  bedplate,  which  is 
of  substantial  proportions  and  ribbed  internally  wherever  necessary. 

The  exciter  is  mounted  on  an  extension  of  the  alternator  bedplate 
and  is  coupled  direct  to  the  alternator  through  a  flanged  coupling. 
Each  alternator  before  despatch  is,  we  imderstand,  subjected  to  the 
usual  load  test ;  it  is  flash  tested  with  four  tim.es  its  working  pres- 
sure, between  the  windings  and  frame  ;  and  its  insulation  rcListance 
•  is  measured. 

The  alternator  is  designed  to  work  at  its  specified  output  con- 
tinuously without  undue  heating  ;  and  for  a  period  of  one  hour  with 
a  non-inductive  overload  of  25  per  cent,  without  injurious  heating. 
The  rise  of  jiressure  in  root-mean-square  volts  from,  full  load  to  no- 
load,  with  constant  excitation,  will  not  (except  in  the  two  smallest 
sizes)  exceed  7  per  cent,  on  a  non-inductive  load,  nor  20  per  cent,  on 
ap  imluctive  load  having  a  power  factor  ot  80  per  cent. 

The  machines  are  listed  in  eight  sizes  ranging  from  60  kw.  alter- 
nator with  10  kw.  exciter  to  400  kw.  alternator  with  68  kw.  exciter. 

f 'opies  of  the  list  can  be  obtained  from  the  makers,  T.  W.  Broad- 
Ix-iit,  Ltd.,  at  Victoria  Electrical  Works,  Huddersfield. 


"EFnCIENT  EQUIPMENT  FOR  SUCCESSFUL 
INDUSTRIES." 


'Hie  above  is  the  title  given  to  a  64-page  catalogue  which  has 
rrach<<l  UH  fruiix  that  long-established  and  highly  reputable  oxerseas 
i-nKini'<Ting  limise,  Messrs.  Xoyes  Jiros.,  Ltd.  The  brochure  is  care- 
fully lad  out,  artistically  printed  and  copiously  illustrated,  ll 
funiixhi'N  pictorial  and  textual  evidence  of  the  work  which  this 
••nlerprising  housi-  has  canied  out  on  the  Australian  continent.  It 
II  a  ni'ignilicent  record  of  British  engineering  effort  with  British 
lii'M'haniial  and  electrical  and  allied  jilanf  ai;d  miichinery.  ft  is 
-ilv)  (I  v/iluable  mHni<>nar>'  doeum-nt  for  the  emplo>m"nt  of  electric 
|KiW'T  for  all  iridUHtrial  purjHisi  s.  In  this  regard  it  affords  belter 
pf;<>t  tli.iM  all  the  K|>eeelieK  and  iirlieles  on  the  expansion  of  J?ritish 
i->iKini-«Tin({  Iriide  ol  the  Mi-rit  of  British  productions  and  their  ability 
to  I'lrnjK-le  Willi  tlios-  of  the  highly  urganiwd  German  trader. 

Ill  the  foreword  to  the  brochure  it  is  pointed  out  that  Messrs. 

yiiiyfn  UioH.  dcNiKn  and  instal  lomplett-  electric  tramway  systems, 

(K/w.T  plalitH,  itiiliiMtrial  ileetrical   iiiMljillatiuns  for  factories,  niills, 

itifl  Hi  ti>-.  -"m^l'-f'-  lii/htiiiK  ifiHtallations  for  liiiildiugH  or  towns, 

.iiiifH<tiir,iig  mii'liinr-ry,  including  cenient 

lid  loriveying  gear,  power  transmiHsoii  de- 

riK  and    riind-iniikiiig    plaiitH,   heiitiiig  and 

,  •lin.iiig  ei|iiipiii<'nt.  and  <  rimhing  and  ore-dressing 

■    fjf    bull  iicDH  elforl  whiih  it  would  probably  lii' 

1 1.  Ilial  part  ol  the  woilil.      It  is  a'sii  slated  that  the 

I'xmtiiig  plant,  eoHt  of  iiiNtallatioii  iinil  operation, 
"  ll  ill  ruodeni  pIniilH.      At  ilH  \  (irioii.m|i|MilH 


in  Melbourne,  Sydney,  Brisbane,  Adelaide  and  Perth  it  carries  large 
stocks  of  machinerT;-,  motors,  portable  tools  and  engineering  and 
electrical  supplies.  The  letterpress  of  the  brochure  is  opened  with  a 
phrase  which  seems  to  us  to  be  ijarticularly  apt.  It  reads  as  fol- 
lows : — "  Machinery  and  efficient  power  production  and  distribution 
are  vital  factors  in  all  modern  industries."  It  is  then  pointed  out 
that  the  object  of  the  publication  is  to  give  the  friends  of  the  flrmj 
some  idea  of  the  nature  and  extent  of  the  engineering  work  which  it 
has  carried  out,  and  the  illustrations  are  reproduced  from  photo- 
graphs which  illustrate  installations  typical  of  many  put  down. 

The  pictures  ot  generating  plant  are  extremely  interesting  and 
show  that  the  company  makes  no  idle  boast  in  claiming  that  it  will; 
put  down  complete  installations.  There  is  an  excellent  view  of  a- 
spray  cooler  for  cooling  condensing  water  in  the  plant  installed  for 
the  South  Australian  Portland  Cement  Co.  It  is  interesting  to  note 
that  the  company  has  supplied  approximately  3,000  H.p.  in  genera- 
ting sets  driven  by  gas  engines. 

The  views  of  switchboards,  several  of  which  were  supplied  b 
Ferranti  Ltd.,  show  that  the  com.pany  has  a  preference  for  the 
Britisli  product. 

The  section  dealing  with  electric  motor  installations  is  one  of  the 
most  instructive  that  we  have  seen  in  book  form.  The  photographs 
have  been  taken  from  the  point  of  view  which  clearly  explains  the 
advantages  of  the  electric  drive  and  the  conveiiient  mamier  in  which 
the  motor  can  be  fixed  immediately  adjacent  to  its  work.  The 
largest  motor  shown  is  a  250  H.P.  direct-current  machine  designed, 
for  rope  driving  the  rolling  n\ills  of  the  Victoria  Iron  Rolling  Co,,. 
Jlclbourne.  Another  interesting  picture  is  that  of  a  direct -current 
motor  which  rope  drives  on  to  an  exceptionally  large  flywheel 
attached  to  a  compressor  at  the  Geelong  Freezing  Works  of  the 
Geelong  Harbour  Trust. 

Quite  one  of  the  best  photographs  is  that  which  shows  the  laying 
of  ac  Callender  submarine  cable  across  Sydney  Harbour,  In  the 
crane  section  are  views  of  a  motor-operated  Priestman  grab  at  work 
in  Sydney  Harbour,  and  a  liO-ton  overhead  electric  traveller  is 
another  slunv  picture.  The  company  has  evidently  done  some  big: 
work  in  cement  making  plants,  a  class  of  industry  in  which  the  elec- 
tric drive  ])roves  very  valuable  for  the  driving  of  the  large  diameter 
rotary  kilns,  which  are  a  feature  of  these  works.  fc*»«itf  4i 

The  concluding  page  shows  illustrations  of  the  company's  Mel- 
bourne offices  and  also  their  large  jiremises  at  Sydney,  Dn  the  same 
])age  are  two  Bolls  of  Honour,  which  include  the  names  of  the  staff 
at  both  these  places  who  have  joined  tlie  Colours,  In  every  way 
the  catalogue  is  a  most  creditable  jiroduction  and  one  upon  which 
we  take  the  opportunity  of  extending  oiu'  eongratulatioi'.-^  to  the 
company. 


<ln|mliv  ri|K>rt"  oi 
I'ld  .•<<.ii'.ii.  ••«  to  Ik 


m(T.- 


ELECTRIC  SELF  STARTERS. 

In  the  issue  of  (lie  "  Car  lIluslraled.'Malnl  .Inn,  17.  then- aiipcarcil 
on  page  214  nii  ailid,.  by  Miss  Klhel  .\.  S.nil  Ikhii.  cutilled  •■  Self- 
startevs  :  Their  Defects  and  -Advantages.  "  The  views  put  forwiu'd 
were  those  ol  a  purely  |)rivate  car  owmr  who  has  no  dinnl  or  in- 
direct interest  <'ither  with  car  inaniifacluiiTS  or  ni.akers  of  electric 
Niarling  sets,  fii  the  opinion  of  Mr.  William  Holt,  a  director  ot 
Hrolt,  Ltd,,  the  makers  of  the  w  11  known  electric  lighting  and 
Hiarling  sets,  the  contributor  ni.akcs  rallii-r  sweeping  ass.'rtions  whiili 
recjuirc  modiliejiiion.      He  says  : 

Trier  |r,  iIm'  ■-nnug  of   Kh'i    Krllisli  car  iminiifa  •!  urcrs  V<r  ■  very 


QUARANTCrD 


SeCOND    HAND 


THE    VICTORIA    ELECTRIC    PLANT   CO 

SPENSFR    STREET.    WESTMINSTER.    S,W, 


INSULATION 


lh^onIir»Ei(l!.focto 
AibJalvT^Awlic  :  :  • 


tory   aulmtitnl 
VIjc  :  :  alno    for     «i;<:xll.l„'' 
c.      AMl'1,1:',   .STOCKS, 


BEADS 


y  HOIDER-HARRIDEN.  LTD..  asrji^'Smtttm^^ 
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Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegrapliy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords 

AnneaUng  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


PRESCOT  DUST  FUSES. 

To  obviate  the  destructive 
effect  of  open  fuses  when 
blown  on  short  circuit 
under  modern  generating 
conditions,  use  Prescot 
Enclosed  Fuses. 

See  Pamphlet  p.    121. 


EVfade  at  Prescot  by 


BRITISH  INSULATED  S  HELSBY  CABLES. 

LTD., 
Cablemakers  and   Electrical   Eng^ineers, 

PRESCOT,  LANCASHIRE. 

Works  :     PRESCOT    and     HELSBY. 

Branch    Offices   in:     LONDON,    MANCHESTER.    GLASGOW.    BIRMINGHAM. 
NEWCASTLE.   CARDIFF.   DUBLIN.  LEEDS  &  BELFAST. 


Pd^^*i 


BURNER  &  HEAT  CONTROL 

Equipment  for  Lead  Presses 

illM.l.'S  PATENTS  . 

MONOMETER    Mfp.    Co..  Ltd..  Aston,    BIRMINGHAM. 


PEEBLES 


Dies    &    Co..    Ltd. 


ELECTRICAL  MACHINERY 

,     .-11  r  /lli,slrn!.;l 
.CTS.     Edinb.prcih,  l.rv.   /,,,,/ 5,v,  v. 
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Deliveries   from   Local  Stock, 

No  matter  where  your  business  is  situated,  there  is  a  "Z" 
Lamp  Depot  within  easy  reach,  and  ready  and  able  to  sup- 
ply you  promptly  with  any  quantity  of  British-made  "  Z  " 
Drawn  Wire  Lamps,  irrespective  of  type.      gii____(sa 

Ask  us  for  our  new  catalogue,  and  get  in  /^'^''^Hll^llflTfl^ 

touch  with  our  nearest  address.  J^^  "^^JiSr/^ip^ 


OFFICES   AND 


SOUTHFIELPS,   LCNDCN 
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cons  rtative  on  the  starter  question,  and  it  was  aljp.ost  impossible 
to  (ind  a  manufacturer  who  would  seriously  cons'der  the  piov'slon 
of  a  self  starter  at  all. 

It  should  be  borne  in  nv-nd.  moreover,  that  the  starting  of  a  British 
or  f'outimntal  high-efficiency  engine  using  plain  magneto  ignition 
was  quite  a  different  propos  tion  to  starting  the  "'  woolly  "  engines 
using  batten,'  ignition  as  Utted  to  .Am.erican  ca.s  at  that  period,  with 
carburetters  adjisttd  lor  easy  starting  regardless  of  petrol  con- 
sumption. 

A  direct  positive  drive  was  essential  for  British  engines,  and  eariy 
in  I9U  the  liist  Briti.sh  self-starter  was  m.arketcd  having  this  feature 
viz.,  the  ■■  Brolt  " — which  has  a  direct  gear  action  on  the  fly  wheel. 
This  was  immtdiately  talcen  up  by  the  British  car  manufacturciF, 
and  many  liad  already  standardised  it  when  war  broke  out. 

The  rem.arks  in  the  article  on  the  deficiencies  of  the  Brifsh  scll- 
atiirter  are  altcge-ther  too  sweeping  and  appear  to  refer  to  the  eaii  t  r 
types  of  Htarteis  embcdying  other  methcds.  The  troubles  m.entitnu  d 
Hcini  to  consKt  of  difficulty  in  keeping  the  batteries  charged  and  slip 
of  rubbor  friction  drive. 

Now  th(  sf  two  matters  are  clcsely  related,  inasm.uch  as  the  amount 

of  diwharge  ri(|iiir((l  for  starting  purpcs  s  directly  detcrm.  nts  the 

nnri'Mit  nf  i\^:\.\%\\\\>  re-iiuired.     With  a  slartei  such  as  the  '"  Brolt  "' 

ruction  to  the  engine  is  instantly  anel  automatically 

full  power  elirectly  applied  in  the  most  highly  efticient 

the  instant  the  engine  starts  the  load  is  removed  frem 

lilt-  niartei  ni.d  conHe-cjutntly  from  the  battery,     ft  will  be  readily 

itceti  that  thin  only  d'mands  from,  the  accumulator  a  fraction  of  the 

cn<  rgy  reipiind  wh"n  the  connection  of  the  power  to  the  engine  has 

to  bi-  nmd'-  m>inuii||y,  when  the  losses  in  transni'Ssion  are  heavy  aid 

th"  tiiti'  tiM  n  t'l  MHik'-  eonne-ction  is  oftem  quite  cons'dcrable. 

I  ')"  '  ■  the  si/e  of  dynamo  installed  reeiuires  copsider- 

ulioii  IS  under  which  the  car  is  used  us  a  town  carriage 

With  ti    ,  ,      I  ^.  ,ii:il  -i.iiling  and  no  straight  away  runs  is 

uihI'i  te>l(i:l\  il.l'.  to  u  CBi  used  almost  exclusively 

lor  lourinv.     Al   il  'lie  i)roviHion  of  a  highly  ctTicienl 

''  •     "         ■'     '      •  •  !!■  111.     T.n  1.  r  11  ni.oves  a  large  propoition  of  the 

lic'ther  the  btillery  will  be  kept  charge  el  without 

id  loHt  of  the  iuHtallation.  ;    I 

I  I  (he  r  iii'irks  as  to  \\w  care'  and  alte'iition 

»••'«  1  |;(.  give'U,  HI  d  which  e^nsini-  the'  eel  sene'e' 

<»I  It  '  •! ...  .^.  ..  ,..ii  working  of  the  outiit.     I  might  say  that 

mAtiiifii'lurem  line  not  bi-en  nt  quite  Much  a  MlumlHtill  during  the 


£lectr<c«i  En</inaor«   ana 


F.  HUSBAND  Ltd 

CRAVEN  HOVSE 
KINGS-W^Wr  L01SD01S 


past  terrible  two  anel  a  half  years  as  assumed,  and  that  after  the  war 
the  full  benefit  of  their  experience  will  be  available. 

In  view  of  these  remarks,  I  do  think  that  the  rather  sweeping 
assertions  as  to  self-starters  in  general  should  be  m.oditie'd  a  little  in 
justice  to  some  of  the  makers,  as  the  presjntday  British  srlf-starter 
is  as  reliable  as  any  other  part  of  the  car,  anel  will  do  full  justice  to 
the  British  car  on  which  it  is  fitted- 


MOTOR  CAR  INSPECTION  LAMP. 


i\n  interesting  jire-.duct  of  the  war  is  the  shell  inspection  lamp. 
Cine  of  those  exclusively  electrical  accessories  which  has  made 
eiectrie  lighting  "  do  its  bit  "  in  the  c.utput  of  munitions.  We  are 
not  surprised  that  that  enterprising  firm  of  m;anufacturers,  Messrs. 
Simplex  Conduits  (Ltd.),  of  Garrison-lane,  Birmingham,  have 
aelapted  this  into  a  useful  electric  inspection  lamp  for  the  rapid 
exaniinatioii  of  the  inac-essiblc  parts  of  the  chassis  of  engine  e)f 
petreil  anel  hIIum-  nintur  nus.      'I  In-   lamp   is   strongly   maele   in   two 


f.ON 


patterns,  erne  20  in.  king,  with  the  lump  yiianl  1^  in.  elinmeler.  lilted 
with  a  switch  in  the  handle  ;  the  other  is  only  1")  hi.  long,  anel  the 
lamp  gmiid  is  only  \  in.  eliameter,  so  that  it  will  pass  small  apertures, 
ft  is  sent  out  wircel  com|)lete.  and  can  be  supplied  with  lamps  of  high 
veiltagcH  fe)r  garage  anel  tiuleiry  use.  The  elcctrie'al  eipiipnu-nt  on 
the  car  has  not  bcetn  forgotten,  and  the  hanely  little  devie^e  can  alse) 
lie  supplied  with  low- voltage  lam)is  for  rinniiiig  oil  li.  H  or  I L' Mill 
battcrie'N  feir  use  on  the-  re)ael. 


OnaUllon  l«r    Utii 
•  IlK    OS   #piillr«ll° 


FERODO  FRICTION  SURFACES. 

Iwiiig  111  the  e'einlimially  iiie-re'asing  lu.-l  eif  rMW  malerials.  the 
nihietiirerseif  I'Vre.ele)  faiiiie's  have  be'e  n  eeimjelleel  lei  ailviiuee'  the 
(•K  e)f  these  fabrics  IT)  ]  i-r  eenl.,  sei  Ileal  list  price's  are'  iieiw  plus 
ler  vn\y.  iiiHli-ael  of  plu"  Id  per  ee'ul.  les  hitherlei.  'I  his  inciva.sc 
le  intei  e)|.craliem  em  .Ian.  1  1»hI,  anel  it  is  einl.\  eluc  to  the  fuel  thai 
makerH  he'el  laige  Hleicks  of  raw  ii'iitcrialH.  of  which  they  ele'leT 
eel  lei  give>  lliiir  eiislediiiMS  the  aelvautage-,  that  prie'CS  have'  lueu 
iitiiined  at  Ihe'ir  pievieiUH  li-ve-l  for  sei  lemg  a  |. cried.  Thi'  well- 
Mil  ipiidilv  iif  I'Vreel.i  fal.ri'S  is  fully  iimintaiied.  anel  I'ligiiiee'is, 
i.rlHlM.  (iiiel  eilhiT  UM'l-H  will  Liiel  Ileal  tlie'ii'  lere  nei  frie'lieiii  .siirfaees 
lliiie'iil.  rtfiable'  and  eeiiimiiiii'iel  as  fVie.elei  linings.  Slmiilet  any 
eeillv  le  e-x|erjeiieftt  in  iibtaining  supplies  a  iiemleiiiil  .lii,ii!i|  i  !■ 
ickkimI  le)  the  iiiakerH.  the  lli'rieit  i'Veii.el  Cei.  (l.lel  I.  (  liii|el  e  ii 
I  ill).  Ile-rliNshiie'. 
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4"  4  4>4'4"^4>4>4>4'4>4'  ^-^^--^^  4'4»4"^'^^4*4> 

^     The   Round  Table.     ^ 

4  4'4>4'44'4>4>444'444>4'4>4>4>4>4>4"^4>4>4 

I  have  had  quite  a  budget  of  correspondence  this  week,  and 
two  letters  are  from  opposite  sides  of  the  earth.  The  first  is  an 
appreciation  from  Brookl^'n,  N.Y.  : — 

Dear  KVA  :  I've  been  enjoying  your  ■"  Round  Table  "' 
for  a  good  many  years  now — and  these  days,  when  "  Neutral- 
ity "  is  no  longer  an  excuse  for  pro-Germanism  on  the  part  of 
some  individuals,  I  feel  a  closer  bond  than  ever.  All  good 
wishes  1  JoHx.  L.  Hogan, 

National  Electric  Signalling  Co. 

But  friend  Hogan  is  not  satisfied  with  that ;  he  sends  me  a 
])ocin.  which  a  note  on  "  telephone  sympathy  "  in  this  column 
(.n  January  19,  has  inspired  : — 
To  KVA,  London  :— 

That  "  Telesympathics,"  I  like  as  a  name  ; 

I'm  writing  to  outlme  a  ease  of  the  same  .... 

F.  Jensen  and  pardner  ha\'e  drawn  down  Hot  Phites  .  . 

I  wonder  if  you'd  care  to  hear,  from  the  States, 

A  story  concerning  a  pair  sympathetic — 

A  man  and  a  girl  with  sensations  magnetic  ? 

My  line  from  the  office  goes  straight  to  the  "change 
And,  lifting  the  telephone  off,  I  arrange 
To  get  a  Fair  Damsel,  or  some  busy  man 
By  talking  to  "  Centra!  "  directly.     She  can 
Call  me  at  my  desk  in  the  very  same  way  .  .  . 
In  fact,  people  do  it  seme  'steen  times  each  day. 

Xow,  this  is  the  instance  I  think  rather  queer. 

Although  its  mechanics  are  prefectly  clear  : 

I  grabbed  the  receiver,  cut  in  on  the  line, 

And  started  to  call  Marv's  number,  "  Three  nme  .  .  .  .' 

When,  lo  and  behold  !    In  a  voice  that  I  knew, 

I  heard  "'  This  is  Mary,  and  I'm  calling  you  !  " 

ij 
Some  call  it  coincidence — maybe  'twas  luck. 

Or  else  Telesympathy  '.     Truly,  we've  struck 

A  topic  of  interest,  subtle  and  deep  .... 

The  sort  of  a  problem  to  solve  in  one's  sleep  ! 

Perhaps  in  ten  years  or  a  dozen  we'll  sell 

A  self-calling  telephone,  nmins  the  bell  ! 

Jack  Hogax. 
The   last  line  caps  the  lot,  and  is  worth  a  Hot  Plate,  only 
goodness  knows  when  I  shall  be  able  to  deliver  it  ! 


The  other  letter  is  from  Mr.  P.  hj.  Jack.son  (general  manager 
in  India  for  Siemens),  who  writes  me  from  Madras  : — 

Dear  KVA  :  Here  is  a  story  which  is  quite  original  and  which 
strikes  me  as  suitable  for  your  "  Round  Table  "'  : — 

A  certain  electrical  man  on  the  "  qui  vive  "  for  bu.sincss  got  the 
tip  that  an  armature  of  one  of  the  generators  in  the  wireless  station 
at  Madras  re((iiircd  renewal,  and  he  therefore  rose  up  very  earlj-  in 
the  morning  so  as  to  be  there  "  on  time."  Our  wireless  station  hen- 
is  most  jealously  guarded  by  Territorials  of  the  4th  Devonshire 
J'lgimetit,  and  ho  therefore  very  soon  found  himself  face  to  face 
Willi  a  Iciugb  oistomer  in  the  shape  of  one  of  the  sentries  stationed 
at  the  t,';itr.  ■■  Whore  is  your  pass,"  was  the  tirst  thing  he  was 
asked,  niid  in  reply  he  said  that  he  was  on  his  way  to  see  the  Military 
Mechanic,  as  he  heard  that  another  armature  was  required.  I  do 
not  know  tlml  niy  friend  looks  like  a  "  spy.  "  Iml  anyhow  he  .seems 


to  have  roused  the  suspicions  of  the  worthy  sentinel,  who  retorted 
ferociously,  "  Xo  arniatures  (amateurs)  wanted  here — Jao."  (Hhi- 
dustani  for  "  go  "  ;  or  perhaps  it  could  better  be  translated  col- 
loquially "  elca^off.") 

*         *         *         * 

Some  pin  their  faith  to  C.T.S., 

With  which  we  quite  agree  ; 

But  think  in  tune  thej-"ll  also  need 

The  Pamphlet  T.S.C., 

Which  deals  with  Tumbler  Switch  Controls 

For  incandescent  lamps. 

And  will  be  sent  qtute  free  to  them, 

Or  with  "  Booklet,"  seven  stamps. 


In  another  column  we  print  the  more  serious  items  in  Hill's 
talk  on  the  Engineers'  Club.  One  of  the  less  serious  but  none 
the  less  apt  items  I  reproduce  here  : — "  I  may,  perhaps,  be 
'  allowed  to  treat  it — to  begin  with — as  a  Biblical  lesson.  From 
its  beginning,  Genesis — through  Levicitus — the  settlement  of 
its  constitution  and  laws  (which,  by  the  way,  should  be  re- 
drafted when  the  W^ar  is  over)  :  the  Book  of  Job  (when  the 
Club  was  being  prepared  and  furnished  and  the  committee 
miglit  have  been  likened  to  Job,  save  for  the  fact  that  they 
had  no  friends  left)  ;  the  Apocrypha  (that  weird  and  beautiful 
collection  of  hopes,  thirsts  and  aspirations,  embodied  in  tlie 
Suggestion  Book,  about  what  Tennyson  called  "  The  Crossing 
of  the  Bar  ')  ;  and,  finally — if  you  have  patience  to  hear  it — 
"  The  Book  of  Revelations,'  our  Chairman  to-night  proving  its 
authenticity  by  exhibiting  in  his  ow-n  person  every  well-known 
'  Mark  of  the  Beast.'  " 

Thela.st  reference  is  to  our  dear  old  friend  Seaton,  who  after- 
wards said  from  the  chair  that  engineers  had  notoriously  thick 
skins. 

Even  the  makers  of  switch  and  fuse  gear  are  influenced  bv 
war  terms,  for  I  read  that  a  new  fuse  is  a  desirable  thing 
because  its  connections  are  made  '"  at  the  fro'nt." 


OUR  HOT  PLATES. 
No.  234  to— 

Mr.  John  L.  Hogan  (National  Electric  Signalling  Co., 
Brooklyn.  N.Y.)  for  his  idea  of  a  self-calling  telephone  minus  a 
bell. 

^'  ^'  <:  ^:: 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  Feb.  28, 1880.] 
liiSE  IN  Telecraph  Wire. — The  price  of  best  drawn  telegraph 
wire  in  long  lengths  has  gone  up  30s.  per  ton,  and  we  hear  on  good 
authority  that  it  is  likely  still  to  risi". 

Telephone  Exchange  kok  Gloitcester. — A  meeting  was  held 
last  week  to  discuss  the  question  of  establishing  a  telephonic  exchange 
at  Gloucester.  The  sum  mentioned  as  necessary  to  connect  Cdouces- 
ter  with  Sharpness,  viz.,  i'  per  mile  of  wire  and  £10  per  instrument, 
or  a  total  of  from  £100  to  £120  [ler  annunv.  seems  to  us  exorbitant, 
and  out  of  all  proportion  to  the  boneht  to  be  obtained. 

An  Impeacticable  Scheme. — The  Duplex  Polytechnic  '"  Jom'nal"' 
notices  a  proposal  which  has  seriously  been  put  forward  for  heating 
steam  boilers  by  means  of  platinum  rendered  incandescent  by  the 
passage  of  a  current.  We  think  that  our  contemporary's  estinxato 
of  the  cost  of  so  doing,  viz.,  a  cost  of  ,'50  times  greater  than  that  of 
heating  directly  by  (^oal,  is  certainly  not  exaggerated  if  voltaic 
batteries  are  to  be'used  for  the  purpose.  In  any  case  the  scheme 
deserves  mention  only  ly  way  of  warning  to  :\  ccrtnin  class  of  ■  in- 
ventors." 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS    BROTHERS    DYNAMO    WORKS   LlMITElJ 
Ilrvj  Oi-nci:  VALACK  PLACE  MANSIONS.   KEN.SINGrON  CT..  W. 
•l.:i.p)wnt:  Westek.v  ti:t)9.     TeleL^rams  :  ■•  Siembbalos,  Kess.  I,ondon." 
Umt  awl  Stnlin  Dcpt.-   Sg  &  39,   UPPER  THAMES  STBEET,   E.C. 
•J'.l>:p>(on(j:  ClTX  i;*'.  TeleL-nims :  '•Siehutob,  Cent.,  Loxdo.n." 

HOME  BnAIIGH  ADDRESSES: 

1 ,.,, .»— Ccntril  Uo..  Now  St.   ^  JI.v.vchester— 1S6,  Dcansjate. 

HndBC  srrect.                   Newcastle — 64-65.  Collm'^'Wood 
.  .M .  JLtry  8trtet.               Shefeield— 22,  Hish  St.     [Bldgs. 
\V«tJTfi"j  Street.         1  Sot:TiiAMPTON— 10.  Hiih  Street. 
Branches  In  Principal  Towns  Abroad. 


motors  tvith  a  fair  margin  of  power.  The  following  table  contains 
the  margins  recom.mended  for" a, range  of  power  consumptions: — 
•  Motors  up  to  2  H.P.,  25-30  per  cent,  more  than  horse-power  required 
by  the  pump  ;  motors  up  to  10  h.p..  20-25  per  cent,  more  than  horse- 
power required  by  the  pump  ;  motors  up  to  50  h.p.,  10-20  per  cent, 
more  than  horsepower  required  by  the  pump  :  motors  over  50  H.r., 
10-15  per  cent,  more  than  horse-power  required  by  the  pump. 

Should  the  pump  be  driven  by  a  belt,  5-10  per  cent,  are  to  be 
added  to  the  horse-power  to  cover  friction  loss.  For  spur-gear  driven 
pumps  2-5  per  cent. 

The  casing  of  the  P.P.  pump  is  normally  made  of  cast-iron,  but 
will  be  built  for  special  purposes  in  special  cast-iron,  bronze,  oast- 
steel  or  for  small  lifts  in  hard  lead. 

High-pressure  pumps  are  built  in  sections.  In  the  smaller  sizes 
(up  to  3  in.)  these  sections  are  held  together  by  through  bolts.  In 
larger  sizes,  howevei,  the  various  stages  are  assembled  in  a  cylindrical 
outer  casing.  As  the  whole  water  pressure  is  taken  by  the  inner 
stage  casings,  this  outer  casing  can  be  very  light  and  merely  serves 
to  hold  together  the  suction  and  delivery  end  and  to  centre  the 
various  .stage  casings.     This  patented  design  renders  it  possible  to 


P.P.  TURBO-PUMPS. 

liii).'  tn  thi-ir  mw  ciitalogiie  the  c'.ssentia)  feature  in  wliich  the 
'  Ixj-pump.'*  made  by  the  Power  Plant  Co.  differ  from  other 

IS  the  j)iiteiit  diffuser.  This  part  is  so  arranged  that  the 
lain  <  nterx  iind  p;u«ieH  it  with  hardly  any  change  of  direction.  The 
Iiflui4<r  piioMJigeM,  wliich  start  almost  tangentially  where  they  adjoin 
!i'-  outer  Hurface  of  the  impeller,  are  gradually  widened  axially 
'wnrdti  the  next  Htage  and  at  the  same  time  smoothly  curved 
i>ir«lly  towards  Ihi:  inlel  of  the  ne.xt  impeller.     As  the  direction  of 


Steam  Turbo-dkh'EN  '"  P. P.'"   Pu.Mr. 


(lisiuaiitir  the  entire  pump  f'roju  the  delivery  side  witlKUit  breaking 
either  suction  or  delivery  pipe-joint. 

Low-pressure  pumps  have  ca.sings  made  in  one  piece.  They  can 
l)f  dismantled  from  the  suction  side.  Suction  and  delivery  branches 
are  placed  either  in  the  vertical  or  horizontal  plane  through  the  pump 
axis. 

The  im])ellcrs  are  made  of  phosphor-bronze  or  east-iron.  They  are 
specially  constructed  for  any  particular  capacity,  carefully  balanced 
and  fitted  with  renewable  sealing  rings  which  arc  designed  in  a  special 
way  on  the  labyrinth-sealing  principle.  The  ditfusers  are  made  iu 
cast-iron  or  phosphor-bronze  and  are  carefully  machined.  The 
stuffing   box  is  water-sealed   on  the  suction  side  and   fitted  with 


^^n?i-:^^ 


•J-.;; 


HkCTIHH   TMIIlirilM    '■   P.I'."    TlltlloPl'MC. 


Amm,  I'l  Ml'  K.ii  :.'(i.<'oo 

Ns  n;n  MINI "m:. 


i-r  lliiw  iloi'M  nor  eJiniiKe  from  the  tiiiiKeiitinl  into  ihi-  riidial 

"    " '  •  "■  o(  ililliimT  piuwiiKeH  enii  be  ndmrd  lo  u  luiiii- 

willi    piili'iit    dilliinerH    in    eiimliiiwitiun    uilh 

I    iriiji'l'ir       uid    up  lU'lliite    iiieeJiilMical    rem- 

iiH-  to  frielioii  or  eiUliex,  and 

ii'lloti  lid,  liiKh  I'dieiencieN, 

.le  prIerH. 

•  II  riipiieity  of  |ilim|ifi,  to  Hie 
.in  iuuiiiiiii<cl  mill  llie  fiirtlier 
I  <)<hI  on.  i(  iai'HKenl'al  lo  iinc' 


melallie  paekiliK  aln.li  is  I.eM  in  |M.Mti..M  hv  >^nU  |iMrUiii«  nngs.  I?y 
iipiilyiiiR  Ihis  me(;illic  paeUing  llic  stnllinK  box  caniiol  K''l  •>"'  "'"' 
fri.i'mii  loHHi-s  lire  ivdiiecd.  The  bciiriiiKs  .■nv  eillier  of  the  ring- 
lnbri(ale<l  Ivpe  or  l.allbenriiiKM.     They  lire  of  iiiuple  dimeiiHion.s.  ^ 

The  Himfl  iH  miiile  of  .SieiueiiH  .Martin  ste<'l  or  iiiekel  steel.*  The 
im|MlleiH  are  li.xeil  l.v  featliv'r  \uy  or  Piilent  WooilnilT  keys  and  mils 
and  inn  eaHiljr  be  removed.  Tlie  linlaiicinK  of  (he  ii.xiiil  tliriist  in 
high  pivHHure  puinpH  in  elTeited  by  ineaiiH  of  a  hydraulic  balancing 
(leviee  which  iilltoiiiiilieHlly  imIjiimIs  ilself  for  any  variiilion  of  lieail 
iinil  inpaeily,  or  for  any  wear  lli.it  may  lake  |ilii<e      <'iii   I'iilaiiriiiK 
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Canadian  and  Indian 
MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM   STOCK  200.000  lb». 


Peerless    Leatheroid   Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite  Fibre,  Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 
THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 
ADMIRALTY    OVER    1910.    I9I2.    1913.    I9I4  and   1915. 


ATTWATER  &  SONS, 


HopWOOd  St.  Mills,      EstaHlshedl868. 

5th  EdiHon  A  B  C 
&  Western  Union, 


PRESTON. 


BELLING 


[: 


FIRES 
GRILLERS 
BOILERS 
OVENS 


ALSO  ALL  KINDS  OF  SPECIAL  ELECTRICAL  APPARATUS 
FOR  MUNITION  WORKS  &  MANUFACTURING  PURPOSES 

BELLING  &   CO., 

ELECTRIC  COOKING  &  HEATING  SPECIALISTS, 
Derby  Road  Works,  Montague  Road, 
UPPER    EDMONTON,    LONDON,    N. 


.  SHOWELL  &  SONS,  LTD 

8TIRCHLEY,     BIRMINGHAM. 

SOLID   FORGED   BRASS  WING   NUTS. 

Tapped  Standard  Whitworth  and  B.A.  Standard. 


Made  from  No.  1  tapped  I'  to  No.  9  tapped  !'.  

Sole  Agent  /or  the  hl<,lr:,:iil  Tradf:  - 

LIONEL  ROBINSON,  /.on™' wc! 


Corred  lighting 

in  your  Factory  means 

Money  Saved 


Replace  dim  and 
depressing  worksliop 
conditions  into  cheery 
brightness. 

By  using  Simplex 
Industrial  Lighting 
Fittings   you   ensure 

Correct   Illumination 
Less  Consumption 
Better  Work 
Larger  Output. 
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LOAD      AND 
EXPERIMENTAL 

RESISTANCES 

MADE   TO    ANY    SPECIFICATION. 

Particulars    of     Standard    Types    will     be 

found      in      our       List,     to      be      had     on 

application. 

RAPID    DELIVERIES    CUARANTEED. 

ISENTHAL  &  CO., 

DEPARTMENT    4 

Denzil  Works,   Willesden,    London, 
N.W. 

Conlr.clor.    id     ihc    Admir.lly.    War    Office.    India      Office 
Colonial    Olfice.    Postmaster   General,  etc. 


Mcc  IS  <'Xtr»-iucly  sensitive  and  a  perfect  balance  is  maintained 
.'hout  the  u.seof  any  thrust   bearing.     The  couplings  are  P.P. 


MOTOH   IJIIIVEN    "  P.I'."    I'l.'Mr. 

lUplingN,  tyiMw  L  or  ('.  The  direction  of  rotation  is  ntiirked 
iiiw  on  the  coiiplinK.  It  in  clfH-kwiHc  ii.s  viewed  from  the 
>  lul  i>(  the  piini|i. 

"TBICITY"  ON  THE  UNDERGROUND. 


The  apparatus  upon  which  the  principal  burden  of  the  cookingTis 
imposed  for  about  200  meals  daily  is  all  of  "  Tricity  "  manufacture 
and  comprises  four  single  ovens,  each  fitted  with  "two  ribbed  hot- 
]iiates  loaded  to  1,800  watts  on  "high  '"  and  500  watts  on  ''low." 
There  are  also  five  plain  extension  boiling  rings  with  the  usual  uten- 
sil.'!, fish  kettle,  ham  boiler,  saucepans,  irons,  &c.  Each  of  these 
Ijoiling  rings  has  a  loading  of  850  on  '■  high  "  and  250  on  "  low.'' 
The  total  loading  for  the  entire  "  Tricity  "  installation  is  approxi- 
mately 12  kw.  This  apparatus  has  all  been  manufactured  by  the 
British  Electric  Transformer  Co.,  and  supplied  through  their  sole 
selling  agents,  Jlessrs.  Gillespie  &  Beales., 

In  addition  there  are  two  hot-water  boilers,  one  steamer  and 
several  hot  water  cupboards  supplied  by  the  Jackson  Electric 
f^tove  Co. 


"BEAM"  ELECTRIC  FIRES. 


The  mornings  and  evenings  are  still  "  snappy,"  although  the  spell 
of  wintry  weather  is  broken.  The  fire  makers  and  dealers,  of  course, 
would  like  to  see  the  good  old-fashioned  winters  again,  but,  after  all, 
they  cannot  complain  this  year  that  Jack  Frost  has  not  done  them  a 
good  turn. 

Enterprise  Mfg.  Co.  (Messrs.  Ashdown  &  Roberts),  of  Gun-street 
Electrical  Works,  Bishopsgate,  London,  E.C.,  send  us  their  list  of 
electric  heating  and  cooking  devices,  among  which  are  the  "  Beam  " 
tires  illustrated  herewith.     The  style  shown  is  No.   1  of  a  series  of 


I.,  ir..   ,1  .  1,.  ii..y  no  riiiilily  iiviiildble,  one  would  i-.\peet  Ihal 

'rir  KailwiiyH  of  London  would  not  only  Ihiiik 

:|,i'  (riivi'MiriK  public  m  coneennd,  imt  hIho  in 

Evidently  Home  ulep  in  liciiiK 

■  vv  iilile  to  record  Ihiil  n  eiiniplel<- 

'linin  Hiriilivii  dtdfl  uf   lheUi;d«r- 

'(1  in  pniniHCN  iidjoiiiin);  I'iMrl'H 

•  II  a  priviili    houHc  within  hail  of 

I,  Knrl'H  Courlroiid.      KiNiniitjc 

H  imthwiiy  wliic'h  IcihIh  into  the 

jii'iir  I  Imt  the  ■'  fnre  "  IndifH  are 

'K(c.rcl  t'lrriiH,  to  enjoy  an 

■  K  III    l|i:n  lire  Hiinieieiilly 

II  extra  \H\  iii|iiiil<'M  (or  the 

i:'»t    .11.1  r.  i.l.i.t;  iiwiii'i  huM    belli  pioviileit  on  the  llrHl 

i<l  Ihwc  In  n  li'iuling  librnry  In  cuniiociiuii  with  tin'  reiuliiiK 


"  Bi:am  "  Convertible  Fire. 

four  tires,  Xos.  1  A,  2  and  3  being  rather  more  expensive.  The  heating 
element  is  designed  for  1  and  li  unit  loading  and  the  finish  is  cither 
plain  black  or  vitreous  enamelled.  The  lire  is  of  simple  construction, 
and,  as  the  illustrations  show,  can  be  tilted  to  act  as  a  tire,  throwing 
its  heat  forward,  or  placed  horizontally  to  act  as  a  boiling  ring  for  a 
small  kc:ttle.  Such  a  heater  should  be  most  useful  in  small  offices 
ill  which  it  is  now  becoming  more  and  more  necessary  (let  alone 
jiati'iotic)  to  make  one's  own  tea.  The  tires  are  inex2)ensivo  and  are 
made  under  Patent  No.  2,250/15.  Copies  of  the  list  can  be  had  from 
the  comi)any  on  application. 


INDUSTRIAL  HEATING  FOR  SHOE  FACTORIES.* 

1!V  DAVIS  M.  l)i:i)AfU). 
I'Neclricily  has  replaced  the  high-liressure  steam  boiler  for  iii- 
iluslrial  luxating  purposes  in  many  shoe  factories.  After  thiie  years 
111  continuouK  effort  the  Brockton  Edison  Co.  succeeded  in  sub- 
si  iluting  electrically  heated  machines  for  all  machines  requiring 
steam  iH'at  in  one  (if  the  shoe  factories  in  Brockton,  and  the  rewulls 
have  been  most  gratifying.  Tlu^  factory  referred  to  has  an  output 
of  700  jMiirs  pT  day  niid  the  shoes  maniifnclured  are  men's  (ioodyear 
well  shoes,  retailing  from  K'w.  lo  21s.  |M'r  jiair. 

The  machines  eleclrically  heated,  with  their  ro;inccted  loads,  are 
as  folIowH : — 

No.  AlachiiieH.  Kw.  each.        'I'oliil  Uw. 

2     (loodvenr  Stilcliers  <••(!-     I-* 

2     (ii.fi(l'venrweltnr»    0-48     0-!Ml 

1      Uiilibiii  whider —       _"'" 

-      i'lillinj;  over  mnoliinoH i '•■*'?     ^'"■* 

I      Hiix  toe  Hteumei-M    O-Tn     ;it'« 

1      lliitlom  drier —       2-2K 

I      Hcilliini  liller   —       J''-'"''' 

I      (!em  iiiHole  niiuthiiir  —       2'S1 

Toliil  oonneiiled  load '!'":! 

A  watt  luetiT  hiut  been  iiiHlallid  on  each  grofip  of  machines, and 

♦  III  •■('aiiHiliiui   I'leilrical  New.-  " 
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i     Our  Manufactures  include  : 

!           Cables  for  Lighting,  Power, 

"  Greatly  begin  !  Though  thou  hast  time 

!           Telegraphy  and  Telephony. 

But  for  a  line,  be  that  sublime — 

;       H.C.  Copper  Wires  and  Strands. 

Not  failure,  but  low  aim,  is  crime." 

1         Aluminium  Wires  and  Sheets. 

Lowell. 

!                        Brass  Rod. 
;                     Brass  Forgings. 

1                   Enamelled  Wires. 

Well  Lowell,  we  have  used  our  time 

1               Cotton  Covered  Wires. 

On  many  lines,  mostly  sublime  ; 

1                      Aerial  Cables. 

And  ever  up  the  ladder  climb. 

\             Joint  Boxes  and  Pillars. 

I                Jointing  Compounds. 

If,  rarely,  we  have  gone  awry, 

;                  Primary  Batteries. 

'Twas  not  because  we  failed  to  try, 

;                        Exploders. 

But  only  that  we  aimed  too  high. 

i                  Shot  Firing  Cables. 

I                     Window  Lead. 
;                      Cable  Racks. 

;                  Static  Condensers. 

1                 Pole  Line  Steelwork. 

Yes,   we   are   human    enough   to 

!                       Paper  Pinions. 

;               Fuses  and  Fuse  Wire. 

err  at   times,  but  our   customers 

;                   Electric  Welders. 

I                   Telephone  Cords. 

don't   have   to    pay  for  the   mis- 

!                Annealing  Furnaces. 
;                Tramway  Insulation. 

fires  ;    indeed  they  profit  by  our 

I                Overhead  Equipment. 
;                  Electricity  Meters. 

experience. 

;                     Knife  Switches. 

BR  TISH  INSUy 

JE 

D I  HELSBY  CABLES. 

LTD., 

Cablemakers 

and 

Electrical   Eng^ineer-s, 

PRESCOT, 

LANCASHIRE. 

Works  : 

PRESCOT    and    HELSBY.                                                    1 

Branch    Offices   in:     LONDON 

MANCHESTER.    GLASGOW,    BIRMINGHAM,              1 

NEWCASTLE, 

CARDIFF.  DUBLIN.  LEEDS  &  BELFAST.              1 

GUARANTEED 


SECOND   HAND 


THE  VICTORIA   ELECTRIC   PLANT   CO., 
SPENSER    STREET,   WESTMINSTER,   S.W. 

Phot!  VlcterU«026  Gruni  i  Vlomlmtw,  SowMt  Londoi, 


PEEBLES 


Bruce    Pooblos    &    Co..    Ltd. 


ELECTRICAL  MACHINERY 


Enalneera.   Edinburgh. 
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Cork  for  Insulating 


(Compressed   similar   to       Suberite"). 

Having    the   agency   from    cork    manufacturers 
in    Spain,    we    solicit    inquiries. 

on    Works.    Charlton    Pla 
Islington,    London,    N. 


JULES  LANG  &  SON,  ^^-' 


WE  SPECIALIZE  m  Electrical 
Varnishes ,   Compositions, 
£namels  etc. 
Write  for  List  : 

JENSOM  k  NICHOLSON  L^,^  GSfSlSrSE. 


below  is  given  a  record  for  July,  August  and  September  of  shoes 
made  and  kilowatt  hours  for  each  operation  : — 

.July. 

Shoes  manufactured  14,821  Tiairs. 

Total  kilowatt-hours  for  heatiny  machines 

Xo.  ilachines. 


(ioodyear  stitchers 

Goodyear  welters    

Pulling  over  machines . 

Box  toe  steamers    

Bottom  drier  

Bottom  filler  

Gem  insole  machine  ... 


2.,570  kw.h. 

Kw'.h. 

Kw.h.  per 

100  pairs. 

312 

21 

217 

...    .      1-.1 

534 

3-6 

620 

4-2 

a40 

4-3 

171 

1-2 

7(3 

0-r, 

August. 
.Shoes  manufactured  1(>.998  pairs. 


Total  kilowatt-hours  for  heating  machines 


Xo. 


Machines. 

Goodyear  stitchers 

Goodyear  welters    

Pulling  over  machines . . 

Box  toe  steamers    

Bottom  dryer    

Bottom  drier  

Btittom  filler   

Gem  insole  machine  .... 


3liO 
232 
610 
724 
filO 
741 
211 


2.965  kw.h. 
Kw.h.  per 
100  pairs. 
...      21 
...      1-4 
...      3(; 
...      4-2 
...      3-7 
...      4-3 
...      1-2 
...      0-4 


17-2 
September. 

Shoes  manufactured  16.468  pairs. 

Total  kilowatt-hours  for  heating  machines 2,841  kw.h. 

Kw.h.  per 


No. 
2 


Machines. 


Kw.h. 


Goo<lyear  s t  i tchers' 34 1 

GoiKlyear  welters    ,  240  ■ 

Pulling  over  machines 615 

Box  tf)c  steamer.i    707 

Bottom  dn-er    610 

Bottom  Hlier   179 

f!em  insole  machine  149 


No  boiler  in  operation  for  steam. 


100  pairs. 
..     21 
..      1-4 
..      3-7 
..      4-3 


3-7 
11 
0-9 

17-2 


I'bere  are  also  a  few  other  machines  in  this  factoiy,  as  in  every 
dudoi^',  healid  by  (;aH.  It  is  fair  to  assume  that  these  machines,  if 
v\ivin{\it\,  would  retjulre  2-8  kw.  hours  \wx.  100  pairs,  making  the 
total  for  industrial  hi-afing  20  kw.h.  jier  KM)  pairs.  Jt  is  unnecessary, 
however,  to  dovofc  our  eflortg  at  present  to  electrifying  these 
inai;liineM.  hirtruuw  we  believe  that  after  tln^  steam  machines  are 
«'k-<-lrilif<l  thew  will  surely  follow.  With  current  at  Id.  par  kw.h. 
Ihe  cost  for  induNtrial  heal  |K-r  100  pairs  would  be  Is.  8d. 

In  going  over  the  kilowatt-hours  consumed,  given  above,  it  is 
intprenting  to  note  how  niiiforin  the  current  consumption  has  been 
and  how  other  eonditionH  havi'  alfected  the  consumption  of  the 
boti'm  drif  r  .Inly  and  .August  having  been  rainy  and  danip,  the 
<■'"  •-•  higher  than  in  .Septeniber,  when  the  weather  was 

'I'  ilh  pra/:lically  the  same  out])ut. 

I  ■.■■  of  our  gniitest  problems  in  ijiteresting  the  .shoe 

'"  "  eleilric'  service  for  power,  litw  Ixfcn  the  machine 

•'■  '       Hut  now  being  able  to  tell  him  that  electrically 

'  ■    '"•  suliNtitnted  for  the  Hteiun-heated  miuOiines, 

I''  ■  lieeause  :  - 

'  I  '.f  ihi'  troid.le  and  large  expense  in  operating 

"  ''  •'    I'f'      '"■    1".I''.  rf.iulnng  a  li<M-nsed  operator,  who  in  .Massa- 


"THOR"  High  Grade  Specialities 

lAu.^.V.-r"'"'    "^'''''NO         rAIII.E    CONNErXORS 
r-V»..J^  COMMUTATOR    COMPOUND 

^*"'VNDALLELtCTR.C^ri-?r^|/syjRrtV''^*^^ 


chusetts  is  not  permitted  to  leave  the  boiler-room  for  more  than 
15  minutes  at  a  time. 

Second,  he  can  apply  heat  to  any  one  or  more  machines  when  and 
where  needed. 

Third,  he  has  perfect  control  of  heat. 

Fourth,  his  costs  are  proportional  to  his  output. 

Fifth',  his  costs  are  less  than  by  the  high-pressure  steam  method. 

In  collecting  data  from  a  number  of  shoe  manufacturers  purcha.sing 
light  and  power  from  us,  but  operating  high-pressure  boilers  for 
industrial  heating,  we  find  that  during  the  months  of  Jime,  July 
and  Augu.st,  when  no  factory  heating  was  required,  the  coal  used 
100  pairs  of  shoes  made,  runs  between  901b.  and  191  lb.,  the  average 
being  about  125  lb.  per  100  pairs  made. 

Take  the  factory  using  90  lb.  per  100  pairs  for  industjial  pvirposes 
and  analyse  costs  for  one  year  : — 

Shoes  manufactured  one  year pairs  304,000 

Coal    for    industrial    heating    and    factory    heating, 

307  tons pounds  687,000 

Water  evaporated cubic  ft.  76.400 

Engineer,  at  £4  16s.  per  week £249  12     0 

Coal,  per  ton 12     0 

Water,  per  100  cubic  ft 4    0 

a  basis  of  90  lb.  per  100  pairs  for  industrial  heat,  273,600  lb. 
of  coal  would  be  required,  while  414,080  lb.  or  185  tons  would  remain 
for  factory  heating. 

CoMP.\R.\TR'E   He.^TINC.    CoSTS. 

Operating    Costs— High-Pressure    Boiler    and    Steam    for    Industrial 
purposes. 

Coal,  307  tons  at  22s £337  14    0 

Water,  76,400  cubic  ft.  at  45.  per  m 15    6    0 

Engineer.  £4  16s.  a  week  249  12    0 

£602  12    0 

Operating  Costs — Low-Pressure   Boiler  and  Electricity  for  Lidustiial 
Heating  Puq)oses. 

Coal.  185  tons  at  22s £203     9     0 

Water,  46,000  cubic  ft.  at  4s.  per  m 9     4     0 

T^abour  for  heating  30  weeks  at  £2    60    0    0' 

,52.288  kw.h,  at  Id.  per  kw.h 209     3    0' 

£481  16    ((C 

Makes  saving  to  shoe  factor}' per  year £120  16    0*e 

Per  cent,  saving — 25  per  cent,  n 

In  1907  the  company  started  a  power  campaign  and  by  establis 
a  fiiir  power  rate  and  continually  soliciting  this  class  of  busii 
particularly  the  shoe  business,  which  is  Brockton's  greatest  induJ 
it  can  now  safely  say  that  70  ])er  cent,  of  the  shoes  made  in  the' 
trict  by  the  ccmi>any  are  made  on  electric  power,  and  now  ihii\. 
heating  problem  lias  been  eliminated,  wo  hope  to  make  it  90  per  is 
In  the  district  served  by  the  company's  lines,  25,000,000  paib- 
shoes  were  mule  during  the  year  1915.  S^  S  tg 

We  iind  that  the  owner  of  the  shoe  factory  is  like  the  man  f^ 
Missouri ;  be  wants  to  be  shown  that  electrioal  industrial  healing  \ 
success.  We  have  demonstrated  that  it  is,  that  the  operators  of  t 
machines  like  it,  that  the  cost  is  less  and  that  the  very  best  resul 
are  obtained.  '    li''!<''"« 

If  the  central  stations  having  .shoe  factories  in  their  district  ca\ 
get  one  factory  <-(|uipiied.  give  it  newspaper  publicity,  and  do  08  w| 
have  done  in  personally  conducting  a  number  of  shoe  factory  super 
intendeiits  and  owikts  through  the  elect rilied  factoiy,  it  will  do  mon 
to  seeure  the  majority  of  this  exiclleiil  business  wilbili  the  next 
live  ve.irs  than  anv  other  method. 


One,  Two  &  Three  Phase 
MOTORS. 

I.ANGDON-DAVIIilS    MOTOR    CO. 

H«md    0«nc«.     110,     CANNON     STRBET.     LONDON,     K.O. 
Wnrk»i   l>erinodr    Ro«<l.   I.ewUham,   LonrtoB,   S.K^ 


173 


SUPPLEMENT  to  "  The  Electrician,"  March  2,  1917.    (\xv.) 


REYROLLE'S 
SIX  SPECIAL  LINES 


IRONCLAD   SWITCH    FUSES 

(As  Illustration.) 

50  and  100  annps.  capacities.  . 

Deals  satisfactorily  with  short  circuits. 

Fireproof  Linings. 

Easy  and  safe  for  re-wiring. 

No  costly  refills  required. 

Ordinary  fuse  wire  used. 


(2) 


MOTOR  STARTERS. 


(3) 


Drum     Type     with     Free    Handle     Circuit    Breaker 
(interlocked),  also  Lever  Type. 

WALL     I   LUhSi     W.T.,  for  outside  use,  as  sup- 
plied  to   Admiralty,   and   Dustproof   for   Works   use. 


<'  H.T.  ARMOURCLAD  SWITCHGEAR. 
'MINING  SWITCHGEAR. 


(6) 


rnUlbullVb  UtVlutui  ^°  isolate  faulty  sections  on  Power 
Supply  Systems  without  interruption  of  supply  through  Sound 
Sections. 


A.   REYROLLE 

HEBBURN-ON-TYNE,    Eng^land. 

On    War   Office,    Admiralty    and    India    Office    Lists. 


&  CO., 
LTD. 
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ON    MANY    MACHINES 

cpiick  startiiii;  and  stopping  is  of  the  utmost  import- 
ance. Line  your  clutches  and  brakes  with  Ferodo 
fabrics  and  you  secure  the  maximum  acceleration 
and  deceleration,  for  Ferodo  fabrics  engage  swectlv 
and  without  jerk  providing  perfect  transmission, 
whilst  they  absorb  more  foot-lbs.  of  energy  per 
square  inch  than  any  other  material  known.  The 
a<loption  of  Ferodo  lined  brakes  on  the  Underground 
Railways  of  London  resulted  in  a  four-minute 
service  being  converted  into  a  minute  and  a  quarter 
service  owing  to  the  rapid  deceleration.  In  addition 
Ferodo  fabrics  prevent  fire  and  short-circuit  caused 
by  metal  dust  resulting  from  the  metal  to  metal 
brakes,  and  they  have  proved  to  be  three  times  as 
durable  as  the  chilled  cast-iron  shoes  orcviouslv  used. 


FERODO 


CLUTCH  AND  BRAKE  LININGS. 

Contractors  to  the  War  Office  and  Admiralty,  London 
General  Omnibus  Co.  and  Underground  Electric 
Railways   of  London   and   Paris.      List    "X"  from 

The  Herbert  Frood  Company,  Ltd. 

Works:  CHAPEL-EN-LE-FRITH. 

■p     :'•.:  19  ir.i  20  Cr-ipsl-  Wires:  "Friction,  Chapel." 

We   hold  stocks  at   London,    Birmingham,  Belfast, 

Bristol.    Cardiff,    Edinburgh,    Glasgow,    Liverpool, 

Manchester  and  Newcastle. 


BRITISH  INDUSTRIES  FAIR,  1917. 

The  thirrl  Uritwh  Industries  Fair  opened  on  Monday  last  in  tin 
\i<ti)riii  and  .Mberl  .Muscunv  and  the  Imperial  Institute,  and,  in 
x|iil<.-  of  tho  rcHt fictions  ini[)osed  by  the  war,  it  i.s  larger,  both  from 
Jhc  [»oint  of  view  of  the  number  of  exhibitors  and  front  the  area 
covered,  than  it  wax  last  year.  In  order  to  obtain  the  increased 
(I'-ooniniodation.  it  haM  been  found  neeessary  to  house  the  toy  section 
ill  the  liiifHTial  Inslitiite.  The  pottery  and  gla.ss  .section,  the  fancy 
guodH  wi.tioM  and  the  printing  and  .stationery  sectioii.s  remain. 
h(jW€-viT,  ill  thf  \'ietoria  and  Albert  Mugeuiu.  From  the  point  of 
view  of  the  number  of  exhibitors,  the  toy  section  is  the  strongest 
wretioii  in  the  Fair,  a  fuel  which  is  interesting  when  it  is  renvmbcred 
that  prior  to  the  war  the  toy  trade  was  pruetically  non-existent  in 
Ihin  eriuiitry.  .Si-vera!  toy  exhibitions  have  been  held  in  past  years, 
but  the.  toy  iteitioii  of  this  year's  British  Industries  Fair  is  a  fur 
Htroiiger  exliibilion  of  toys  than  any  of  the  fairs  devoted  exclusively 
to  thol  iniliintry.  .\iul  this  loo,  in  spite  of  thi^  fact  that  only  manu- 
facturcm  are  entitled  t<.  exhibit,  uiul  that  there  will  be  no  foreign 
Hmn  and  no  wholesale  (inns,  us  thc-re  have  been  at  the  jirivalely 
orguiiiiH-d  toy  (uirn  in  the  puat. 

In  the  glujui  sictioii  there  is  an  interesting  oxhibit  showing  the. 

ndvaiiee.  which  lia«  been  madi'  in  the  inaiiiifitclure  of  eheuiicul  glass  ; 

no  lewi  than  nix  linui  are  showing  chemical  glassware,  which  was 

Miitii  ihc  war  almimt  entirely  nuinufaclun'd  abroad.     The  china 

'ction,  Uxi,  eonluiiiH  i-iHjtimens  of  laboratory  poreeluin,  nil  almost 

■  luaively  (Mrnn'iii  produet  previous  to  the  outbieuk  of  war.   There 

not  the  H«m'-  deniaiui  for  high-priced  luxuries  that  there  was  at.  the 

r     -.f    the    Ifuil    Fair,  lint    niinnfaiturerH    an'    ni'iking    altnutive 

.  for  they  realmr-  (hut   the  ilemitiirl  from  aliroail  for  Knglish 

NOW  tliat  (iermiii  ei  in'H-litiiiii   Iihh  prael  ji>ii||y  slopped,  is  as 

'    iiol   higlit  r,   llwiii  ever.      .Many   iii'tniifa' tiirers  have  Hialeil 

•      Hill  make  iioelfort  to  supply  the  home  deliiiiiid  uiilil  they 

'i-hi'd  thill  ol  the  xlilplM-rs  anil  eX|HirlerN,  as  by  so  doing  Ihey 

I'linKiiig  new  miiiey  into  Ihe  eoiinlry. 

1  or,  which  will  >HMi|Hn  from  10  a  in.  loll  p.m.  "aeh  diiy,  will 

"  Mnreh  !llh,  nnil  by  thai  lime  il  in  e\|M-c  l.-d  Dial  ii  eoiiNlderable 

|>r<.|«irlniii  of  the  TO.IMHI   UniiHh   buyers  lo  whom  invilalioiis  have 
iHr,,  „,„t   will  hitve  visited   Hie   Fair.      Invilalioiis  have  Imiii   iiwued 

'■■  about  IT.IMHI  tlrnii  in  i Irnl  I'oiinlrien  iiiiij  the  Dninuiions,  but  it 

of  rintrn^.  loo  early  to  nny  how  many  will  be  abh  to  come. 


NEW  BENJAMIN  CATALOGUE, 


Thi'  attention  of  I'ght  users  in  eon'.ni.crieal  and  industrial  concerns 
is  being  called  by  Benjamin  Electric,  Ltd.,  to  their  new  catalogue  of 
.scientiHcally-design(d  reflectors.  These  are  intended  for  service  in 
c  lunection  with  half-watt  lamps  and  lamp  clusters  of  various  sizes. 
■|'he  half- watt  fittings  listed  are  of  the  distributing,  the  concentrating 
aid  the  45"  angle  parabolic  types.  We  illustrate  the  open  or  hooded 
pattern  herewith,  and  this  is  suitable  for  indoor  or  outdoor  use  ;    in 


H.\LK-W-vr'r  Keklectok  Fitti 


the  latter  case  a  suitably  shaped  canopy  is  ])laccd  over  the  holders. 
The  reflector  is  supplied  12  in.,  loin.,  18  in.  and  21  in.  diameter; 
the  height  varying  from  4J  in.  for  the  smallest  diameter  reflector  to 
12i  in.  for  the  largest. 

The  cluster  reflector  fittings  arc  of  <hc  wireless  type  and  are  de- 
signed to  meet  the  demand  for  substantially  made  lighting  units  for 
foundries,  factories,  textile  mills  and  engineering  works  generally. 
They  are  li.sttd  in  loin,  and  18  in.  diameter  sizes  for  pear  and 
spherical  himps. 


E.\rL.NSi\E  .\.M)   Fui  issi.vc  Tvpk   \'m!Kois   10N.\.\iiiLi.i-:i)   8tki:i. 
Rki'lkctors. 

Benjamin  steel  reflectors  arc  now  well  known  in  lighting  circles 
.ind  in  tho  list  refcri-ed  to  are  put  forward  in  styles  .V,  ('  and  JJ  ; 
the  two  first  being  "  Kzekleen  "  reflecting  surfaces  and  the  latter 
being  vitreous  enamelled.  Illustrations  of  the  latter  aic  given  here- 
with. 

A  variety  of  oijii-r  15(  iij.imin  lighting  accessories  and  specialities 
are  dcseribnl  ,uul  |iiir((l  ii]  the  list. 


mmmmmmm^^-mrm 


Tlt<       Ifonsc     for 
i:/('(frir  llcdlinij. 

Special  Offer  of  "  Queiid  "  and 
"Eniign"  Fir«»  from  Stock. 
Be     Patriotic    and     Save     CoaL 

llhr  Si-\.:ilillf-  ii.d-j.l.  cib'..-.  M.I'  . 
/lyininwi,     Lamii.     Ion:..    bwiUh    V,..ii. 


r.  HUSBAND  Lta 

CRAVEN  HOUSE 
KINGS^?VC^Y   LONDON 


TcttphoiK  : 
ard  7601  (2  linn) 


Miinulacturrd  in  ilr 


Ouiilalloii  for  Inner 


175 


SUPPLEMENT  to  "  The  Electrician,"  March  9,  1917.    (xix.) 


4  4  ^<^44>44><$>44>4<$>4>44>4<^<^4><^4>4>4^ 
■t      THE    ROUND    TABLE.       f 

$  By   "KVA.  ^ 

4  444444444>44444<^4'4<^4>4'^44'4> 

KvEXT  OF  THE  Wkek. — iTlasgow  invites  tenders  for  a 
] 5,000  k\v.  turbo-set  (and  Mr.  S.  L.  Pearce  probably  thinks  that 
liis  Mancliester  sets  of  the  same  size  are  now  a  bit  on  the  small 
side).  *         *         *         * 

().  T.  S.  Brooking  is  nothing  if  he  is  not  humorous  in  his 
advertisements.  A  Ponders  End  correspondent  sends  me  a 
rutting  from  a  contemporary,  which  shows  the  St.  Helens 
Cable  corrosion  proof  fittings  attached  to  a  half -?m/i  lamp.  You 
mav  alwavs  count  on  "  C.  T.  S.  B."  making  people  read  his  ads. 

*  *         *         * 

The  restricted  import  of  apples  will,  I  am  afraid,  put  an  end 
to  that  delicately  flavoured  dish  "  Tricity  Apples  and 
Cream."  This  is  a  pity,  for  many  of  the  gas  advocates  have, 
I  believe,  always  fancied  this  altogether  exclu.sive  item  in  the 

cuisine  'Jeclriqne  at  The  Tricity  House. 

,  *         •*         *         * 

I  hope  that  Mr.  H.  E.  Blain  will  extend  his  staff  dining 
rooms,  with  electric  cooking,  to  other  parts  of  the  "  Under- 
ground." It  is  deplorable  to  think  that  gas  is  employed  for 
any  purpose  on  so  popular  and  .so  exemplary  an  electrical 
institution  as  our  beloved  "  Underground."' 

*  *         *         *      , 

"  The  Electrical  Contractor "  in  the  midst  of  a  tirade 
against  fuses,  fuse  boxes  and  fuse  makers  generally,  works 
itsilf  into  a  splutter  of  misprints  and  decides  in  a  frenzy  that 
\\v  contractor  "will  have  no  alternative  but  to  bridge  the 
contracts  with  a  dangerously  short  length  of  bare  wire."  Our 
contemporary  seems  witliin  dangerously  short  distance  of 
becoming  "The  Electrical  Contactor"  if  the  '"  r's  "  get  out  of 
place  like  this !  ^        ^^        ^^        ^^ 

From  this  week's  "'  Punch  "  ;  sketch  of  lady  before  gas  fire  : — 
Old  Lady  (ruminating)  :    "  What  a  poor  supply  of  gas  there  is. 
Ah  !   well,  I  mustn't  grumble.     Perhaps  we  are  attacking  with  gas 
at  the  front  to-day." 

By  the  irony  of  fate  this  delightful  quip  is  faccHi  with  an 
advertisement  of  the  British  Commercial  Gas  Association  work- 
ing off  the  T.N.T.  stunt ! 

*  *         *         * 

.  Thus  does  the  ""  Gas  Journal  "  confuse  is.sues,  and  take  a 
delight  in  so  doing  : — 

As  a  little  corrective  for  the  "Lest  we  Forget'"  organ  of  the 
electrical  industry,  we  reproduce  the  following  paragraph  from  a 
daily  newspaper  :  "  An  electric  train  from  Waterloo  to  Shepperton 
caught  fire  yesterday  just  beyond  Earlsfield  Station.  It  was  taken 
back  to  Earlsfield,  where  all  the  passengers  alighted,  and  were  lifter 
tran.sferred  to  another  train.  Ihe  damaged  coaches,  in  which  the 
fire  was  soon  extinguiehed,  were  subsequently  remov  ed  from  the  line." 

*  *         *         * 

A  Newport  correspondent  sends  me  an  advertisement  from  a 
London  weekly  illustrated  paper,  which  extols  the  nierits  of  a 
certain  electric  torch  light.  Great  stress  is  laid  on  tiie  fact  that 
"  the  strongest  wind  will  not  blow  it  out  "  !  !  !  The  announce- 
ment is  lieaded  with  the  line  from  the  well-known  hymn, 
"  Let  tiierc  be  light,"  and  probably  this  explains  the  need  for 
the  reference  to  the  light-being  immune  fronr  risk  of  dowsing. 
In  the  early  days  of  the  industry  it  is  on  record  that  in  quite  a 
nmnber  of  eleclrically  lighted"  churches  llie  singing  of  thi.'4 
hymn  has  been  interrupted  by  the  blowing  of  I  lie  nuiin  fuse  or 
a  breakdown  at  tin:  station  ! '  Verb,  sap; ! 


L.  P.  S. 

CLIPS.  TIPS  &  TERMINALS 

o*  all  dSBorlption*. 

Write  lor  Booklet,  with  Illustrations,  0/  75  lyres  to.— 

THELP.S.  ELECTRICAL  CO..  14,  Howlok  Place, Westminstef, London, S,W. 


Levitation  is  one  of  those  delightful  states  into  which  it  was 
possible  to  get  oneself  before  the  war.  The  price  and  avail- 
ability of  the  raw  material  made  it  possible.  But  a  correspon- 
dent Wnds  me  a  printed  circular  letter,  ffoin  which  I  gather 
lluit  it  will,  after  the  .satisfactory  conclusion  of  the  initial 
ex])erinieiits,  be  possible  to  achieve  levitation  by  electrical 
means.  I  cannot  find  room  for  the  whole  document,  but  here 
are  a  few  extracts  : — • 

With  the  object  we  hope  of  interesting  you,  we  have  pleasure  in  en- 
closing particulars  concerning  Levitation. 

It  has  been  established  from  previous  laboratory  tests  that  a  weight  of 
more  than  100  lb.  can  be  held  suspended  in  the  air  by  means  of  magnetic 
repulsion  for  an  indefinite  period  and  at  inconsiderable  expenditure  of 
electric  power.  The  company's  task  is  to  prove  that  a  heavy  weight, 
say,  10,000  lb.,  can  be  similarly  levitated.  Xt  is  very  generally  concede<l 
that  if  you  multiply  the  number  of  magnetic  repulsive  coils,  each  sup- 
porting^ say,  20  lb.,  you  can  multiply  in  the  same  ratio  the  total  weight 
that  can  be  levitateil  ;  present  exjieriments  will  settle  this  beyond  the 
possibilitv  of  controversy . 

Wo  have  strong  reasons  to  believe  that  the-ijower  required  to  hold 
levitated  a  heavy  weight  for  a  considerable  period  will  be  found  after 
full  trial  to  be  surprisingly  below  general  expectations  ;  but  even  in 
the  event  that  the  results  from  first  experiments  show  that  a  much 
greater  volume  of  electricity  is  required  than  is  at  present  anticipated, 
this  need  not  necessarily  be  looked  upon  as  a  discouraging  factor.  We 
do  not  pretend  that  fin.iility  will  be  obtained  in  the  early  tests.  Further 
improvements  will  follow  to  a  certainty  in  the  construction  of  repulsive 
coils,  and  fresh  inventions  made  from  time  to  time  for  economising 
electric  power  in  various  ways,  so  that  gradually  the  consumption  will  be 
reduced  to  lower  and  still  lower  limits. 

When  the  force  of  magnetic  repulsion  is  applied  in  actual  practice  to  the 
levitation  of  heavy  weights,  it  is  just  possible  that  the  views,  of  engi- 
neers and  other  technical  people  by  whom  we  are  advised  may  prove  to 
be  founded  on  erroneous  data  ;  we  do  not  consider  this  likely,  but  it  is 
just  possible. 

In  these  circumstances  we  wish  to  emphasise  the  point  that,  should  you 
care  to  consider  an  investment  in  the  company  now  being  formed,  it  must 
be  6nthe|elearunders't:i'iiiIrii'j1li.'il''i"f'f>'vit.\TiONasacbiumercial  propbsil 
tion  proves  to  be  an  iiii|,us,-il.ilit y.  the  shares  of  the  company  may  ix>s- 
sibly  become  valueles,^.  (Jii  tlie  other  hand,  should  this  wonderful 
natural  force,  concerning  which  so  comparatively  little  is  known  at  pre- 
sent,'be  demonstrated  as  applicable  to  commercial  purposes,  as  we  hope 
and  believe  to  be  the  case,  then  those  who  associated  with  us  in  the  under- 
taking from  the  commencement  will  realise  enormous  profits. 
The  letter  is  addressed  Dear  Madam ;  I  suppose,  because  it  is 
presumed  that  all  the  men  are  at  the  front. 
*         *         *         * 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  March  6, 1880.] 
]<;lectekity  v.  Gas. — At  the  tenth  annual  meeting  of  the  Man- 
chester District  of  Gas  Engineers,  held  last  week,  Mr.  Chew,  of 
Blackpool,  read  a  paper  on  "  Three  Months"  Experience  of  the 
Working  of  the  Electric  Light."  He  described  the  experience  with, 
and  the  result  of  the  practical  trial  of,  the  new  illuminating  power 
as  a  means  of  lighting  up  the  Blackpool  pron^enade  and  piers,  then 
entered  at  some  length  into  the  question  of  cost,  .and  stated  "  that 
the  capital  expended  in  the  ease  of  Blackpool  was  ,i;2,800.  The 
working  expenses  were  £3  6s.  lOd.  per  night  of  five  hours,  \yith 
respect  to  the  question  of  electric  lighting  in  general,  he  entertained 
no  fear  that  it  would  ever  supersede  gas,  pointing  among  other  things 
to  the  difficulty  which  must  inevitably  be  occasioned  if~  gas  \vere 
used  as  a  general  illuminating  power,  by  the  fact  that  electricity 
could  not  be  stored,  but  must  be  produced  as  required  :  so  that 
the  apparatus  would  have  to  be  continuously  at  work  for  the  benefit 
of  consumers  who  might  requires  light  during  the  day  or  night.  He 
also  referred  to  the  difficulty  of  increasing  the  number  of  lights 
beyond  a  certain  number  in  one  circuit,  so  that  the  small  lights 
eoiild  not  be  produced  as  economically  as  large  ones.  He  saw  no 
cause  for  alann,  for  he  wa,s  sure  that  electricity,  with  its  delicate 
automatic  eiU-olT  arrangentcnts.  which  would  .soon  get  out  of  older, 
would  never  be  used  for  the  ilknn.ination  of  dwelling-houses  and 
suchlike  purposes,  though  for  lighting  public  squares,  large  halls. 
&e..  it  might  enter  into  competition  with  gas.  In  the  discussion 
which  followed,  the  ex-president  (Mr.  Newbiggin)  expres.sed  his 
opinion  that  electricity  was  simply  an  expensive  luxury  in  lighting. 


SILVER  SOLDER  for  BRASS, 

Specially  suitable  for  ELECTRICAL  INSTRUMENTS. 

Fres  Sample  on  application. 

J.  BLUNDELL  &  SONS, 

GOLD,  SILVER  I  PLATIIUM  REFIIERS.  119,  WAROOH  STREET,  W. 
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SIEMENS 


IRONCI.AD 

SWITCHGEAR 

FOR    AkL. 

PURPOSES 

Control  Pillars 
Distribution   Boards 
Main   Switchboards 


Write  tor  particulars  to  — 


SIEMENS    BROTHERS    DYNAMO    WORKS   LIMITED 
n>:iu  cjiFlcE;  I'ALACE  PLACE  ILVNSIONS,  KKNSINUION  CT.,  W. 

Telephone  :  Westebs  6»43.     Telek'rams  :  •■  Siembicalos,  Kess,  Loni-ov." 
Umt  ud  Sipplics  Dept. '   38  &  S9,   UPPER  TBAMES  STREET,   E.C. 

Telephone  ;  ClTV  5350.  Telegrams  :  '■  Sikmutob,  Cent.,  Loxdus." 

HOME  BRANCH  ADDRESSES: 
BinvlxoiuM — Central  Ho..  Now  Ht.   I  Manchester — 196.  Deansffate. 
Bbhtol— *i.  BriJfe  Street.  Newcast-.e— 64-68,  Oollingwuud 

t.Mur\' Str.oi.  Shehikld— 22.  Uillh  St.      [BKifiS. 


■.-.»■    W.U.-ll.ju 

Branches 


Principal   To^wns  Abroad. 


IGRAfilC  CONTROLLING  DEVICES. 

Wf!  fit-1  sure  that  tifotric  power  engineers,  particularly  those  having 
charge  of  indubtriiil  motor  installations,  will  be  interested  in  the  new 
Hlf  of  leafletH  whieh  the  Igranic  Electric  Co.,  Queen  Viet oria-.st root, 
Jxindon,  K.''.,  Iiave  just  published.  VVc  understand  that  it  i.s  not  a 
complete  rutalfjgiie  of  the  eompanys  prcdiiet.s,  but  may  be  eonsiden  d 
HH  reprewntative  of  the  wide  range  of  controlling  apparatus  which 
they  manufiu^ture. 

In  a  ffjn  word  the  erjnipany  describes  its  business  in  four  word.', 
"  mak'TH  of  electric  controllers."  in  this  preface  anumbcrof  interest- 
ing ••  ripiKMiiteH  "  are  cited.  The  company  makes  controllers  for 
Koverning  thr  revolutions  of  a  washing  machine,  and  the  raising  and 
lowering  of  the  jKnidi-rous  basliileof  a  Jnovable  bridge:  they  also 
proflnei-  lillle  I'leontact  Htartitig  switches  for  the  organ  nit>tor  in  the 
village  church  anil  remfjtccontrol  syHtenis  for  iron  and  steel  mills, 
or  dockH  and  n'iries.  It  is  pointed  out  that  the  eoinpaiiy  has  made 
coni rollers  for  2(t  years,  and  that  much  that  they  did  not  know  in 
the  Ixginning  Ihiy  have  since  learned  by  e.vperieni'e,  and  that  ex- 
|M<i'ieni'c  in  placed  at  the  dispoital  of  those  who  are  eunfrnnled  with 
problems  involved  in  electric  control. 

Tuniing  now  to  the  arrangi  ment  of  the  leaflels,  these  are  grouped 
into  tiHir  piirtu :  II)  diriMt -current  i:ont rollers,  ('2)  allernaling- 
currcnl  eonlrollns,  Ct)  eoiilrolliiig  devices  fur  alternating  and  direct- 
inrrrnt  eircuils,  and  (t)  miignets.  l''r>llowing  the  index  is  a  table 
which  givcH  the  iiverage  normal  full  loud  current  of  )no(ors.  both 
dire<'t'  Jtnd  idteniatingciirrent,  ul  different  voltages.  Il  is  jiointid 
(lilt  Ihnt  lh<-  resintaiice  in  Igrniiie  rheostats  is  ealeiilaldl  to  carry  at 
starting  a  i  urr<  nt  renHonably  in  excess  of  tli(>  nonnal  full  load  current 
of  the  motor.  l'°oll'iwlng  this  are  noles  on  installing  rheostats  and 
»liMi  on  ihe  hiibjeit  of  nbhfinniil  Starling  cuneiils.     We  reproduce 

th'se  befcwilh  rt"  being  of  illllTest, 

liitiiillinij  Jlliii.tiiih.     "  A  rheostat  is  a  device  for  ronlrolbng  or 
I, Ml. Ill  K  till-  •  iirreni  in  nii  eleelrieal  circuit  by  the  insertion  of  ohmic 

rr.,<i(iiiec.     'Iliri.   rcHisiani'e   traiisfoijn'i   a    portion   of   tl leelric 

rn<rgy  into  heal,  whieh  bent  miisl  Im<  eiirniil  away.  The  most 
pr'.'ii<<.l  •nv  t"  .lii."i|.n»..  h.-nt  jx  to  supply  priiper  ventilation. 
'"       '  '       '■  iiiMtalled  that  Ihe  (lir  will  have 

'  meniiM  tliiil   a  rheostat  is  not  a 

I    '    out  of  the  way  plnee  jiiitl  bo.xi  d 


^'p.  or  surrounded  by  other  object.s  which  would  obstruct  the  free- 
ventilation.  The  best  place  to  install  a  rheostat  is  on  a  wall  or  a  post . 
W'ht-n  placeil  on  the  floor  or  on  the  ceiling,  .space  should  always  be 
prov  lied  uiuler  and  over  the  rheostat  to  allow  of  a  free  circulatit  u 
of  air  through  the  resistance.'' 

Ahnormal  >Slarli,ig  Ciirrcnl.s.—'-  It  frequently  happens  that  motuis 
arc-  called  upon  to  start  under  a  load  which  requires  a  starting  current 
much  greater  than  the  continuous  carrying  capacity  of  the  motor, 
even  though  the  motor  n;ay  operate  within  its  rated  capacity  after 
it  has  been  brought  up  to  normal  speed.  In  order  successfully  to 
sell  starting  rheostats  we  have  to  make  them  iu  different  sizes"and 
guarantee  what  each  size  will  do  and  agree  to  sell  it  for  so  much 
money.  When  a  custcm'^r  sends  us  an  order  for  a  starter  without 
any  information  we  send  him  one  whieh  will  withstand  a  starting 
current  cO  per  cent,  greater  than  the  normal  rating  of  the  motor, 
for  a  I'mited  time,  and  stamp  this  starting  ciu'rent  on  the  name  plate. 
This  50  per  cent,  excess  is  the  momentary  surge  of  current  whieh 
niay  occur  on  cutting  out  a  section  of  the  starting  resistance  when 
accelerating  a  loaded  motor.  A  well  constructed  ntotor,  however, 
will  withstand  a  starting  current  temporarily,  two  or  three  times  as 
great  as  its  normal  rating,  and  when  such  starting  current  as  this  is 
necessary  it  simply  means  that  a  larger  starting  rheostat  shotild  be 
u.sed.  If  v,c  built  all  our  starting  rheostats  capable  of  standing  these 
excessive  starting  currents  they  vvonld  eea.sc  to  he  .starting  rheostats 
and  beecmo  speed  regulators,  costing  frcm  two  to  three  t'nvs  as 
much." 

There  is  a  useful  table  occupying  leaflet  No.  7,  which  gives  the 
ntinbers  in  the  new  leaflets  whieh  correspond  with  the  numerical 
indexing  of  the  old  catalogue. 

The  various  parts  of  the  file  of  leaflets  are  flirther  subdivided  and 
the  classification  should  materially  assist  the  Work  of  reference, 
more  particularly  as  there  are  now  so  many  specialised  forms  of 
starters,  controllers  and  regulators.  In  the  case  of  direct  current, 
whieh  occupies  part  1,  there  are  seven  sections  which  deal  respec- 
tively with  motor  starting  switches,  motor  starting  and  controlling 
jianels,  starting  switches  with  speed  regulation,  field  rheostats,  main 
switches,  accessories,  and  controllers  for  special  duties.  .Part  2, 
which  deals  with  alternating-current  apparatus,  is  divided  into  four 
sections,  which  deal  with  motor  starting  switches,  oil  switches, 
accessories  and  controllers  for  special  duties.  In  part  3  are  to 
be  found  particulars  of  controlling  devices  for  lighting  circuits,  and 
these  are  sub-grouped  under  three  headings  of  dimmers,  switches  and 
accessories.  In  the  section  dealing  with  magnets  will  be  found 
particulars  of  lifting  magnets  and  such  magnetic  specialities  as  sepa- 
rator pulleys,  disc  brakes  and  magnetic  couplings  and  clutches. 

The  ubiquity  of  the  machine  tool  at  the  present  time  and  its  in- 
ffnence  upon  the  conduct  of  the  war  is  probably  responsible  for  the 
devclopnents  in  connection  with  the  control  of  macliiiu-  tool  nwtors 
ar.d  the  provision  of  autematie  and  semi-automatie  machine  tool 
controllers.  We  not  ice  that  there  are  several  leatiets  whieh  deal  very 
fully  with  this  featiu'c  of  the  Igranic  company's  business,  and  it  is 
interesting  to  note  that  system.s  have  been  standardi.scd  for  equip- 
ment from  1  iw.  to  .'id  11. r.  There  is  a  special  leaflet  whieh  is  de- 
vottd  exclusively  to  jiiish-button  eonlrol  for  motor  driven  planers 
and  vertical  slotters. 

We  shall  hope  to  retiu-n  to  the  subject  of  this  catalogue  in  a  fuluro 
i.ssue  ;  meantime  we  recommend  tho.se  installation  engineers  who 
have  not  yet  had  copies  to  make  early  aj)i)lication  to  the  company 
at  the  address  given  above. 


ELECTRICALLY-OPERATED  SCRUBBING  MACHINE. 

An  ejeclrieallv  o)icrated  serubbing  machine  is  being  iilaeed  on  Ihe 
market  by  the  Dale- Hey  Corporittion,  This  machine  wets,  sweeps, 
scrubs  and  dries  Ihe  lloor  at  a  single  oiieration.  It  requires  onl\  one 
atlendanl.  who  merely  pushes  the  machine  forward  and  guidis  il, 
The  aiiioiinl  of  water  distributed  on  Ihe  lloor  is  controlled  from  the 
handle.  This  water  is  mmidiali'ly  swept  up  by  a  cylindrical  brush 
Hi  inches  wide  and  2(1  in.hi  s  in  eireumfenncM-.  This  brush  is  driven 
by  a  .1  II. f.  motor,  chain  eoniieetdl.  and  revolving  at  the  rate  of 
(iilO  ri-vs.  jier  inin.  'I'he  brush  scrubs  and  carries  the  dirt  luid  soiled 
water  over  an  apron  into  a  separate  receiving  pan  so  thai  clean  water 
is  being  continually  used.  The  tank  has  a  capacity  for  eight  gallons. 
.\n  iiliright.  with  cord  net  altaehment,  kee])S  the  wire  away  from  the 
lloor  anil  the  operator.  (Mrienl  may  be  tukcn  from  an  ordinary 
lighting  socket.  The  wei^-bl  of  the  oiitlit  is  lOtt  lb.  and  it  is  claimed 
III!  atteiiiliinl  pushing  il  Inrward  at  ii  rale  of  one  mile  per  hour  can 
scrub  an  area  of  nearly  .''■.tMIII  m|,  ft.  (ler  hour,  ur  about  live  times  the 
area  Ihiit  enuld  be  covered  bv  band  in  Ihe  same  lime. 
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MKHitMIH 


Our  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


H.C.  COPPER  WIRE 

to   all    the    usual   specifications— and 
some  of  the  unusual,  as  for  instance : — 

"The  wires  must  be  exempt 
from  craks  and  splits  A.S.O. 
and  from  any  defect  which 
could  prejudicate  their 
solidity." 

We  solemnly  aver  that  nothing  can 
prejudicate  the  solidity  of  our  wires. 


Made   at    Prescot    by 


BRITISH  INSULATED  S  HELSBY  CABLES. 

LTD.. 

Cablemakers  and  Electrical   Eng^ineers, 

PRESCOT,  LANCASHIRE. 

Works:    PRESCOT    and    HELSBY. 

Branch    Offices  in:     LONDON,    MANCHESTER,    GLASGOXA/,    BIRMINGHAM. 
NE\A/CASTLE,   CARDIFF,  DUBLIN,  LEEDS  &  BELFAST. 


INSULATION 


BEADS 


mt^MimimimsM 


PEEBLES  Bruce   Psebles   &    Co.,    Ltd. 

ELECTRICAL  MACHINERY 

Engineers,    Edinburgh, 
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The     House    for 
Electric  Heating. 


Telephone : 
Cerrard  7601(2  lines) 


Special  Offer  of  "Quead"  and 
"Ensign"  Fires  from  Stock. 
Be    Patriotic    and     Save     Coal. 

Other  Specialities  include  Cables,  Meters. 
Dynamos,    Lamps,    Fans,    Switch    dar. 


E  HUSBANIi  ill 

CRAVEN  HOtFSE'liiii 


Petrol  Engine  Sets, 


Manufactured  in  sizes 
from  2  kw.  to  20  kw. 


Onotation  for  larter 
sizes  on  application 


LARGE  EXCITER  UNITS. 

The  three  largo  exciter  units  which  are  now  being  installed  in  (lie 
new  ])ower  plant  of  the  Buffalo  General  Electric  Co.  have  a  number  of 
instructive  features.  Probably  the  most  interesting  point  is  that  the 
plant  is  imiured  against  loss  of  excitation  by  providing  two  indepen- 
dent sources  of  power  for  driving  each  exciter.  Each  imit  consists 
of  a  300  kw.  exciter  direct-connected  to  an  induction  motor  at  one 
end  and  to  a  steam  turbine  at  the  other  end.  The  governing  mecha- 
nism of  the  turbine  is  so  arranged  that  if  the  power  for  the  induction 
motor  should  fail,  the  turbine  would  automatically  pick  up  the  load. 
In  case  of  trouble  on  the  main  circuits,  the  exciters  can  be  depended 
upon  to  take  ean^  of  themselves  without  attention,  and  the  operators 
can  give  all  their  attention  to  clearing  up  the  trouble  on  the  main 


NEW  TRADE  PUBLICATIONS. 

Ediswan  Batteries. — The  Edison-Swan  Electric  t'o.  is  issuing  (o 
the  trade  an  attractive  card  printed  in  several  colours  and  it  should 
help  to  encourage  sales  of  "  O.K."  "  E.C.C,"  ESCO  "  and  "  H„0  " 
primary  batteries.  Needless  to  say  these  are  entirely  British  and 
the  card  calls  attention  to  this  fact  and  also  that  the  batteries  are 
"  on  sale  within."  Traders  who  are  able  to  do  business  in  these 
useful  articles  should  take  in  a  stock  of  batteries  ami  ]Hit  the  Ediswan 
show-cajd  in  the  window  to  sell  them. 

Power  Circuit  Bells. — The  General  Electric  Co.  has  just  sent 
out  pamphlet  L.  2092,  which  describes  and  prices  a  seiies  of  be  lis 
designed  for  use  on  power  circuits.  Among  these  are  weather  proof 
and  gas-tight  and  water-tight  bells  with  bell-nictal  gongs. 

Small' Motors. — A  new  list  of  small  ald-niating  and  direct  current 
motors  is  now  available  fro]U  the  General  ICleetric  Co. 

Z  Lamps. — A  variety  of  folders  dealing  with  Z  Lamps  in  all  their 
sizes  and  stylos  is  being  sent  out  by  the  Z  f^lcctric  Lamp  Jlfg.  Co., 
Southfields,  London,  S.W.  They  call  attention  to  traction,  flash- 
light, motor-car,  candle  and  sign  and  illumination  type  hun.ps.  One 
foldei  is  devoted  to  emphasizing  that  Z  Lamps  can  be  obtained  from 
stock  in  Manchester,  at  the  coinpany's  depot,  60,  Long  Millgate. 


SIMPLEX  LONDON  EXTENSIONS. 


There  will  be  no  need  for  us  to  introduce  to  London  and  district 
electrical  conti'actors  the  Simplex  electrical  rendezvous  in  Charing 
Cross-road,  which  has  been  there  for  a  number  of  years,  and  thinking 
of  Simplex  one  thinks  of  Charing  Cross-road  and  vice  versa.  For 
some  time  jiast  the  company  has  had  to  subdivide    its  London 


J)lil\  l.\    Itiil   llIU    K.Nt  I'lKll. 


cifiuild,  while  With  ordinary  mcitordriveti  exciters  the  exciter  iinil.^ 
•liutfl  duwn  im  noon  m  the  ixjltage  of  tho  main  I'irc.uit  fails,  and  it  is 
nneciMary  to  dlnrt  up  an  independent  unit  before  voltage  can  bo 
rPHtorofl  to  III"  ui'iiii  ciriiiitii. 

Another  udvanla((e  of  the  duplex  exeiler  drive  is  that  it  gives  (lie 
exciter  unit  a  higher  allrluy  elKcioncy  than  either  a  motor-driven  or 
a  iiti-nmdriveii  exciter.  ThiH  maximum  efficiency  is  seetu'ed  by 
driving  the  unit  Uimx  the  turbine  end  when  the  Htation  is  ojierating  at 
fulMrmd  and  the  turbine  cxhnuHt  enn  be  used  eOiiiently  in  the 
he-ttten,,  and  by  nhifling  the  drive  to  the  motor  end  when  the  station 
|on/|  i*  light,  nnd  thf  main  generalorn  enn  easily  carry  the  (xeiler  load. 
Tli'i  lnrg<'  tapni-ity  of  the  unitH  (300  kw.  normal)  and  the  high 
prruuro  and  temperature  \A  the  (tienin  Kupplird  to  the  turbine 
(27'ilb,  27.J  d"g.  Muperhent),  un  well  iih  the  duplex  drive  feature, 
mnko  thoiMi  unitu  worthy  of  noto.  The  lurbineii  wore  manufact  ured 
sad  the  unite  aascmblcd  by  the  Terry  Steam  Turbine  Co.,  Hurtford, 
Conn. 


QUARANTEED 


8ECOND    HAND 


THE    VICTORIA    ELECTRIC    PLANT    CO.. 

SPtNSER    STREET,    WESTMINSTER,    S.W. 

nMMVV-Vrlj  4r3ft,  r,Am%\  M\rm\f^   '■rrmmX    \  rn«r», 


acroiiuunlalion  owing  In  Ihc  bulk  of  llic  premises  over  its  spaoiauw 
showroom  on  the  ground  lloor  being  occui)ied  by  other  tenant:,. 
We  now  understand  (hat  this  disability  has  been  removed  and  tho 
arran«einent,s  will  shortly  be  eomplelr<i  whereby  Simplex  in  London 
will  be  hoMHed  In  one  building.  I'Vi'jn  the  point  of  view  of  the  trad<^ 
this  will  be  an  advantage  :  those  who  re(|uiri'  eondnil,  liltings',  lamps, 
glassware  and  general  accessories  will  all  <'nler  by  the  same  door, 
ullhough  thev  will  get  what  they  want  on  dill'eri  Ml  floors. 

rn<ler  the" guidance  of  Mr.  E.  P.  Heiniett.  the  genial  manager  of 
the  company's  London  branch,  we  "liave  this  week  been  shown  over 
the  new  premises,  or  rather  that  portion  of  them  with  which  we  have 
not  previously  bci-n  familiar.  'I'he  arrangement  with  respect  to  thi' 
showroom  wiM  bi'  as  before,  and  w<>  do  not  need  to  say  that  this  has 
always  been  an  attractive  feature  of  the  London  house.  'J'he 
heavier  items  in  the  company's  business,  such  as  conduit,  conduit 
accessories,  iron  boxes  for  switches,  distribution  boards,  &e.,  will, 
us  formerly,  bo  found  in  tho  basement.  On  tho  lirst  floor  the  com- 
j.any  has  set  out  ccmmidious  cilices  for  the  administrutivo  and 
elerieal  tttalT.  and  these  are  furnished  in  modern  style  and  lighted  in 
Meordanee  with  the  best  a<eepted  Si)ni)lex  illumination  ideas;  in 
iliiK  lespi.el  we  may  make  special  reference  to  the  enamelled  .steel 
mdustiial  reJIeelorH'und  the  indirect  lit  lings  which  have  been  utilised 
.h  (i.mbination  with  Jwatt  lami.s.  The  n<-t  result  is  an  elTective, 
|.le„Hing  and  reslful  Hysteni  of  artili.Mal  lighting.     On  this  lloor  m 

1 1 Iliee  of  the  general  manager.  Mr.  L.  M.  Walrrhouse,  and  Mr. 

lieniietl  and  the  London  hi  all. 
The  f-econd  floor  has  been  Htted  on!  (\s  a  slorf*  for  certain  olaeses 
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IRONCLAD  SWITCHGEAR, 

STARTERS. 

MOTORS 


(A.C.  &  D.C.). 

FANS  (A.c.&D.c). 
FIRES,    LAMPS. 


MOTOR   REPAIRS. 
STOCK     DELIVERY. 

Enterprise  Manufacturing  Go. 

(ASHDOWN  &  ROBERTS), 

Gun    Street    Electrical  Works. 

BISHOPSCATE,  LONDON,  E. 

PHONE   US:    AVENUE   S366. 

(Dept.    E.) 


Manufacturers  of 

PHOSPHOR     BRONZE, 

QUN  METAL,  MANGANESE  BRONZE 

Brass  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 

CASTINGS. 
PHOSPHOR  TIN. 

PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  LTD.. 

BIRMINGHAM. 


of  iittings.  glassware,  shades  and  cooking  and  heating  uten.sils.  On 
the  top  floor  is  the  stores  accommodating  a  variety  of  wiring  acces- 
sories. In  future  the  premises  will  be  known  officially  as  Simplex 
House,  though  they  have,  as  we  have  already  said,  been  the  head- 
quarters of  Simplexitjcs  for  many  a  long  year. 

The  exigencies  of  the  war  has  compelled  the  company  to  employ  a 
large  female  staff  and  in  this  regard  wc  may  I'efer  to  a  particularly 
cosy  rest  room,  which  is  lifted  with  a  variety  of  cooking  utensils, 
which  wc  are  sure  will  be  extensively  used  and  prove  very  helpful. 

We  feci  sure  that  the  many  friemls  of  Simplex  C'onduits  will  take 
an  early  opportunity  of  paying  a  call  at  the  new-old  premises. 


THE  FIRE  HAZARD  OF  ELECTRIC  IRONS. 


The  National  Fire  Protec^tion  Association  recently  .sent  out  an 
illustrated  bulletin  drawing  attention  to  the  lire  hazard  necessaiily 
associated  with  the  careless  use  of  electric  irons.  Unfortunately, 
the  electric  is  not  yet  as  foolproof  as  it  is  convenient,  and  it  is  well 
that  users  of  all  electrical  equipment  should  be  advised  of  the 
necessity  of  using  a  certain  amount  of  caution,  which  in  no  way 
detracts  from  the  convenience  or  usefulness  of  the  articles  them- 
selves. The  following  extracts  covering  the  situation,  particularly 
with  regard  to  electric  irons,  arc  taken  from  the  above-mentioned 
bulletin  : — 

The  Augusta,  Georgia,  conflagration  of  March,  1016,  involving  a 
property  loss  of  over  £100,000,  is  believed  to  ha\o  been  caused  by  an 
electric  pressing  iron  left  in  circuit  in  the  dry  goods  store  in  which 
the  firo  broko  out  less  than  30  minutes  after  closing.  Whether  or 
not  this  surmise  is  correct,  it  is  obvious  that  small  fires  easily  become 
conflngrntidtis  when  conditions  are  right,  and  that  among  the  in- 
numerable fires  occurring  from  pressing  irons,  both  gas  and  electric, 
there  may  nt  any  time  be  one  productive  of  a  lire  of  great  magnitude. 

In  New  York  City  alone  16  fires,  involvini;  iiro])erty  losses  of  from 
£1  to  £100,  oceuired  in  1914  from  electric  |>!(ssing  irons  which  had 
been  left  in  circuit  ;  and  27  in  1915.  The  Hi  Hi  budget  of  reports  is 
already  large,  indicating  a  further  increase.  The  npi)eal  of  the  elec- 
tric pressing  iron  is  its  convenience  ;  it  can  be  attached  to  any  lamp 
socket  in  any  part  of  the  house  or  shop  ;  b\if  in  this  fact  lies  a  laige 


For 


WORKS  LIGHTING 


,  POPE 

elasta* 

^^      LAtvlPS  ~ 

The  Strongest 

Known  Lamps 


"/  am  indispensable  to  Wur  Workers." 


Advl.  ol  Pope's  ElKlnc  Lamp  Co.,  Ltd.,  Hylhe  Road,  Wilksdcn,  N.U^. 

clement  of  its  hazard.  These  irons  are  found  not  only  in  the  home, 
but  also  in  many  manufacturing  or  mercantile  establishments,  and 
the  tiles  usually  start  from  irons  which  have  carelessly  been  left 
with  the  current  on.  Sometimes  where  irons  are  left  connected, 
the  current  is  turned  on  the  circuit  unknowingly  by  some  person. 
I'sually  any  combustible  material  in  contact  with  the  iron  ignites. 
Following  is  a  typical  foim  of  fire  report : — 

This  lire  was  causeil  by  an  electric  pressing  iron  being  left  im- 
attcndcd  and  connected  to  the  circuit.  Fire  communicated  to  tho 
wooden  table  on  which  the  iron  was  used,  then  to  the  building.  The 
loss  anounitcd  to  £20  on  the  building  and  £4  lOs.  on  the  contents 
The  fire  was  extinguished  by  the  fire  department  with  chemical  fire 
ixtinguisher.s. 

Manufacturers,  electricians  and  fire  inspectors  have  long  been 
aware  of  this  hazard  and  have  tried  several  ineffective  means  lor 
safeguarding  the  use  of  ckx'tric  irons.  The  first  nicthod  was  that 
of  special  stands  so  arranged  that  if  the  iron  were  allowed  to  remain 
with  the  current  on,  the  amount  of  heat  transmitted  through  the 
stand  could  not  cause  a  fire.  This  safeguard  was  not  satisfactorj'. 
Many  of  the  stands  were  poorly  designed,  others  became  broken  or 
were  inconvenient  to  use,  and  there  still  remained  the  many  instances 
where  the  careless  person  went  away  leaving  the  iron  on  the  table 
instead  of  on  the  stand,  or  with  inflammable  material  over  it  or 
against  it. 

The  next  step  was  an  attempt  to  find  some  way  to  prevent  a  person 
leaving  tho  current  on  without  knowing  it.  A  great  deal  of  skill  and 
ingenuity  has  been  used  in  this  direction  with  tho  result  that  many 
ideas  have  been  brought  forth.  The  first  idea  was  to  place  a  pilot 
light  in  series  with  the  iron  so  that  tho  current  could  not  be  used 
unless  tho  pilot  light  was  burning.  This  plan  did  not  prove  practic- 
able for  two  reasons  :  first,  the  cost  of  tho  special  lamp  to  carry  tho 
hea\'^'  evuTcnt  {.'}•"  amperes)  used  in  electric  irons  :  and  secondly, 
the  amo\mt  of  em'rgy  consumed  by  such  a  lamp.  Users  often 
a(lo])tcd  tho  ])lnn  of  inserting  a  short-circuiting  I'lug  in  place  of  the 
lami).  to  save  consumption  of  current. 

'J'he  next  stop  was  to  connect  a  sniall  pilot  lamp  in  parallel  with 
the  Hat -iron  or  other  heating  device.  This  plan  has  received  a  great 
deal  of  attention  by  the  electric  fittings  manufacturers,  with  the 
result  that  many  attractive  fittings  called  "  heater  control  com- 
binations," are  on  the  market.    They  mav  he  obtained  in  several 
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Deliveries  from   Local  Stock, 

No  matter  where  your  business  is  situated,  there  is  a  "Z" 
Lamp  Depot  within  easy  reach,  and  ready  and  able  to  sup- 
ply you  promptly  with  any  quantity  of  British-made  "Z" 
Drawn  Wire  Lamps,  irrespective  of  type,  «i___jw) 
Ask  us  for  our  new  catalogue,  and  get  in  y^f^rsi 
touch  with  our  nearest  address,  ^^  ' 


THE  "  Z"  ELECTSIC  LAMP  MFC.   CO..   LTD.         OFFICES  AMD   WCEKS  I    SCUTHFIELDS,   LONL'CH,   S-W. 

nefr'ts  in  Prindpat  Ctlks. 
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capacities  and  in  a  wide  variety  of  designs,  from  the  jilain  switch  and 
socket  combination  base  for  use  in  factories,  to  the  ornamental  com- 
bination with  the  bull's-eye  ruby  glass  pilot  lamp  mounted  on  a  face 
)(latc  for  use  in  the  home.  This  device,  though  developed  to  a  high 
degree,  aw  a  remedy  for  the  hazard  is  not  all  that  could  he  desired. 
Such  littlngs  are  open  to  two  .sources  of  weakness  :  first,  the  littlo 
candelabra  Jajnp  burns  out  and  need  not  be  renewed  smce  the  lamp 
is  wired  in  multiple  with  the  fiat-iron  and  consequently  is  not 
neecssan,-  for  its  operation  ;  the  second  and  more  important  weakness 
is  that  people  will  so  readily  go  off  and  leave  the  iron  with  the  current 
on  despite  the  burning  pilot  light  danger  signal.  A  third  considera- 
tion is  that  the  u.se  of  such  a  device  confines  the  user  of  the  iron  to 
one  particular  electrical  connection  in  a  certain  spot.  This  is  all 
right  for  mercantile  establishments,  but  not  for  the  housewife  whose 
■nclination  is  to  plug  the  iron  into  any  lamp  socket  in  kitchen, 
nursery  or  suinmcr  jjiazza.  However,  this  arrangement  has  un- 
doubtedly prevented  agrcatjuany  fires,  at  Ica.st  in  shops,  by  offering 
II  nniinder  to  thos)-  who  arc  not  indifferent  to  the  hazard,  that  the 
current  is  on  the  iron. 

ft  is  obvious  that  the  problem  must  be  attacked  from  another 
Hiigli — that  of  the  iron  it.self.  It  should  be  made  "  fool-proof." 
The  tempt-raturc  of  a  tlat-iron  for  safe  and  satisfactory  use  is  frcm 
4<M»'F.  to  COO'F.  'I'his  tfmperature  is  not  dangerous,  but  when  the 
irfJiiM  UH  now  designed  are  allowed  to  remain  with  the  current  on 
continuously,  their  temperature  rapidly  increases  to  1,200''F., 
I,4<J0''F.  or  even  l,80()'''F.  in  some  instances,  and  the  iron  may  reach 
a  red  heat.  Needless  to  say,  under  such  conditions  any  combustible 
materiul  in  contact  with  it  will  ignite.  A  more  serviceable  ar.son 
■■  plant  "  could  hardly  be  devised  I 

It  hu«  long  been  known  that  it  is  perfectly  possible  to  .safeguard 
the  I'lectric  pressing  iron  within  it.self.  As  in  the  case  of  tho  nitro- 
roMuloHc  motion  picture  Him,  cheapnoss  has  been  the  determining 
factor.  It  id  the  y^mericnn  habit  of  mind  to  run  any  fire  danger  to 
dnve  a  dollar. 

If  ix  uMtonishiMg  lliat  in  this  interesting  licld  of  invention  and 
minufncture  lliere  has  been  so  little  attention  ])aid  to  the  devclo])- 
in'iit  of  a  xalisfnetory  anrl  ((.mmereinlly  ])racfieal)lc  safety  d<'vice 
fi.r  ilectrie  prenHing  irons.  While  this  line  of  invention  has  not  been 
(ull'>w(y|  nil  twtively  as  jnight  have  been  exp<'eted,  nevertheless  some 
ffiirly  «Heeeiuif»l  attempts  have  been  made.  Certain  jn( mbers  of  the 
National  Fire  I'r(ite<tion  Association  have  used  for  many  y-'ars  an 
ili'.irir'  prenHlnK  iron  on<c  produced  by  a  manufacturer  who.s(>  ideas 
of  und'ty  were  in  advan<e  of  his  time.  This  device  was  driven  off  the 
market  by  the  rheajM  r  devices  which  are  now  causing  daily  lircs. 
It«  interior  contnincd  a  |)f»<il  of  metal,  which  when  a  rci|uir((|  teni- 
|irriiture  wojt  reached.  Iii|uilii'd  sullieiently  to  release  a  spring  whi<li 
c|c.  Kd  the  corri  plug  at  the  heel  of  the  iron.  Another  utltmpl 
•  niUvliitl  an  uulontatin  Hwilcli  in  the  handle  cutting  oil  tho  euirenl 
vhen  tin;  huiullo  ««»  releaeed.     There  Iwih  recently  cimc  tipon  llie 


mirkct,  however,  a  device  in  which  a  theimostatic  switch  placed  in 
the  iron  autcinatically  cuts  off  the  cuiTcnt  whenever  the  tfmperaturo 
exceeds  a  predetermined  range,  usually  400°F.  to  600°F.  This  de- 
vice not  only  greatly  modifies  the  hazard,  but  offers  many  advan- 
tages in  its  practical  use.  A  niiuber  of  tests  of  it  were  made  by 
Underwriters'  Laboratories  to  determine  the  probability  of  fire 
starting  frcm  such  an  iron  when  left  in  contact  with  various  ecm- 
bustible  materials.  The  thermostat  was  set  at  the  maximum  of 
COO°F.  and  the  current  turned  on.  Photographs  taken  contrasttd 
the  result  of  thcso  tests  with  similar  tests  made  at  the  same  time 
with  an  unguarded  electric  flat-iron.  Apparently  with  the  iron  upon 
a  wood  surface  a  maximum  temperature  of  (iOO  F.  will  cause  a  char- 
ring or  "  dry  distillation  "  of  the  wocd,  but  the  tests  seem  to  indicate 
that  the  danger  of  actual  lire  is  not  great. 

It  is  to  be  hoped  that  in  recognition  of  the  undoubted  hazard  of 
the  ordinary  unprotected  electric  pressing  iron,  a  more  extensive 
development  along  these  and  simdar  lines  will  be  stimulated  by  tho 
co-operation  of  manufacturers,  central  station  companies,  inspection 
departments  and  others,  to  the  end  that  this  very  convenient  and 
now  almost  necessary  household  and  factory  appliance  may  be 
cleared  of  its  present  bad  and  probably  increasingly  bad  reputation. 

Tho  pressing  iron  at  its  best  is  for  its  intended  function,  a  source 
of  heat.  Any  .source  of  heat  should  be  carefully  safeguarded,  and 
even  such  types  of  pressing  irons  as  the  one  favourably  described 
should  be  u.scd  only  in  a  specific  place,  with  an  indicating  device  for 
the  guidance  of  the  user. — "  Canadian  Electrical  News."' 


A  KISS  OF  DEATH. 


Contrary  to  e.xpcttation,  this  i.s  not  tlic  title  of  a  new  film 
thriller,  but  the  story  of  a  .sjiort-circuit  on  one  of  our  13.800- 
volt  Jtne.s.  On  a  recent  Sunday  trouble  shnvvod  on  tlic  Fay- 
villi'  line  between  llopkinton  and  the  .*^udbury  dam.  On 
liatruliini;  the  line  tliroush  the  woods  Ciiarlie  Marshall,  lloi>- 
kinton  trouble  man,  found  one  of  tho  lines  on  the  fjround  with 
a  sijuirrel  lying  dead  licside  tiie  wire.  Another  squirrel  was 
wedged  in  the  cross-arm  brace  on  tho  jiole,  and  was  also  dead. 
On  examination  it  was  found  lliat  the  bodies  and  noses  of  both 
animals  were  burnerl.  Tlie  nature  of  the  burns  disclosed  (he 
fact  that  one  s(|unrel  was  on  llie  lin.'  and  the  other  wa,s  on  the 
brace,  which  i-  i..unded.  W  h<ii  1  he  little  animals  toiulied 
noses  u  fia.sii  over  from  line  tn  arm  was  caused,  which  burned 
oir  the  wire  and  resulted  fatally  for  the  unfiuluimte  lovers. 
Which  KOCH  to  show  that  the  top  of  a  pole  carrviii'^  Ki.SOO  volts 
is  a  bud  plui-c  for  spooning.-"  Kdi-i'O  Life." 


LEWIS'S     SCIENTIFIC    CIRCULATING     LIBRARY. 

ELECTRICAL,  MECHANICAL  d  GENERAL  ENGINEERING  TEXT  BOOKS  it  TECHNICAL  WORKS. 

Vt\D  Work»  and  Peir  Kitiion»  cjin  b«  h.id  Trom  th«  tibrarc  immedlaulp  on  publication.    ''I'l'''""*:  mu«illm  \nt. 
RUBRCRIPTIOM,  To«n  or  Country,  from  ONE  OUINEA.     RBADINO  ROOM  open  Dally  to  8UB80RIBBRB. 

H.  K.  LEWIS  &  Co.  Ltd.,    ^^^'^^y^^^:^^^^^^'^'^''^'^' 
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ELECTRO-HARMONIC  SOCIETY. 


4-  4  4>4«^4>"^'^4'f  4'444-44'44»<^4><^4"4'4><^ 

THE   ROUND   Table.     4» 

4  4>4444>44444>44'444'444'4>44'44  4> 

Bon  Mot  of  the  Moment. — "  We  arc  witliin  measurable 
distance  of  the  time  when  tlie  country  will  produce  all  the 
food  we  need,"  says  Mr.  \V.  T.  Kerr,  Borough  Electrical  En- 
gineer, Hereford,  "'  by  a  combination  of  sunshine  and  electric 
suasion." 


One  of  the  best  Army  stories  that  I  have  heard  recently  is 
told  as  an  actual  fact.  An  employe  of  a  small  firm,  engineers, 
1  understand,  joined  the  forces  in  191+,  and  as  a  good  servant 
was  paid  his  full  wages  just  as  in  peace  time,  and  was  so  being 
regularly  paid.  In  due  course  his  military  career  developed, 
and  brought  him  within  reach  of  marriage  and  happiness.  In 
announcing  to  his  "  employers  '  his  intention  of  taking  unto 
himself  a  wife  he  took  the  opportunity  of  suggesting  that 
"  perhaps  they  would  think  fit  to  give  him  a  rise  : 


George  Bernard  Shaw-  has  been  writing  in  the  "  Daily 
Chronicle  "  on  "  The  Technique  of  the  War,'"  and  his  comments 
on  experts  in  general  and  science  in  particular  are  worth  re- 
])foducing  : — 

But  if  you  a.sk  the  technical  experts  a  question  on  a  point  of 
simple  fact  concerning  their  weapons  or  any  other  part  of  their 
technical  material,  you  get  answers  of  startling  discrepancy.  When 
(he  answer  to  a  question  is  a  figure,  one  authority  says  100  and 
another  20,000.  Every  plajnvright  is  familiar  with  this  pheno- 
menon. He  has  to  consult  experts  on  technical  points  when  his 
play  touches  on  technical  matters  (often  military,  and  scmefcmes 
medical)  ;  and  every  expert  gives  him  a  different  answer,  and,  when 
lie  pleads  the  previous  answer,  declares  that  the  other  expert  is  an 
ignoramus.  Finally  the  playwright  is  driven  to  conclude  that  science 
is  a  matter  of  the  taste  and  fancy  of  the  scientist,  whilst  the  conduct 
of  a  husband  when  he  discovers  his  innocent  wife  concealtd  in  the 
bedroom  of  another  gentleman  is  as  immutable  as  the  orbits  of  the 
spheres  iire  suppo.'-'cd  to  bt — probably  erroneou.*ly,         ^     l   I      l?_ 


pin  his  recent  remarks  on  "  Tiie  Engineer's  Club  "  at  Man- 
chester, Mr.  Edmund  Hill  brought  in  a  reference  to  the  "  In- 
.stitutions  "  and  the  tendency  of  the  engineer  to  become  a 
member  thereof.  Hill's  remarks  aptly  describe  London 
procedure  : — 

They  will  join  anything  tliat  puis  mystic  letters  after  their 
name,  or  will,  once  a  foitnight  or  so  during  the  winter  months, 
let  thorn  listen  to  Papers  that  are  usually  excellent  undei 
conditions  that  are  always  iblenable.  Imagine,  for  instance, 
the  case  of  a  man  when'  fate  has  made  an  electrical  engineer.  He 
has  listened  in  London  to  a  most  interesting  Paper  and  Jiart  of  a 
(ii.scusHion  on  some  hydro-eh'ctric  seheme.  He  wants  to  take  part 
in  the  debate,  but  he  kce]is  half  iin  lye  on  the  president,  who  he  hopes 
will  iisk  him  to  speak,  and  the  other  eye  and  a  half  on  his  watch, 
anxious  to  know  if  he  can  get  to  tin'  \V;i!(lorf  dv  "  The  Coal  Hol<'  '' 
before  closing  time. 


Li.st  Coneert,  31st  .Season,   101617. 
Holborii  I'.estaurant  (Venetian  Chamber),  London,  To-night,  S  p.m. 

Unofficial  Prnt/raiiiiiir. 

In  the  rhaii',  Mr.  A.  M.  Sill.4R. 

Solid  1)r.\wn  Chorus     "  Let's  NOT  go  down  the  Strand  " 
The  Cable  Makers'  As.sociation. 

Si'iiuT  Solo "  Ora  Pro  Nobis '' 

Mr.  F.  L.  RAW.SON. 
X't'Lo.AR    Fractionette     ■' Out,  Damned  Spot  " 

The,  Anti-Decimali.sts. 
Point  Naught  Gi.ee    '•  Just  a  Wee  DOT  and  doris  " 

The  Pro  Decimalists. 
Splutter  Chorus     "  If  you  want  to  stop  a  short, 
fetch  a  policeman  " 
Lady  Sub-.station  Attendants. 
'  Let  the  I^ower  Lights  be  Burning  ' 

(We  don't  think)     

Tuncsten  Lamp  A.ssociation. 
"  They  all  play  the  same  old  game  ' 
Mr.  Neville  Chamberl.un. 
■'  There's  a  light  that's  burning  in 
the  window  " 
Any  Special  Constable. 
"  I'm  a  devil  when  I'm  annoyed  " 
"Gas  Journal"  Memorandist. 
SusPENsE-opHoNE     '■  I  h(f)ear  you  Calling  Me  '' 

The  Conditionally  Exempted 
HiA-pRKEsguE     ...       '-Shall  Us?     Lets!"     ... 
All  The  Publishers. 
(;0D  SAVE  THE  KING! 


J -Watt  Choir 

■■  N.S."  Plaint 
Moonless  Sol< 

Crizzlktte 


N.S- 

'■  Hyjeer 

Compounded 

Re-Kurriii(f 

WiHOt 

Fordt 

. '         Payne 

'    ...  Fa;/ 

(Field)  Marshall 

Collins 


One  of  tlie  new  revues  is  called  "  On  and  Off."  We  wonder 
if  the  title  has  been  inspired  by  those  switching  competition,* 
we  so  frecjuently  read  about.  Perhaps  the  author  of  the  revue 
is  a  Lektrik  certificate  holder.  The  ladies  are  sure  -to  be  very 
be(s)witching.  *         .*         *         * 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electeician  (Second  Series),  March  13, 1880.] 

Screening  Magnetis.m. — .M.  Jaiuin  finds  that  a  concentric  tube 
of  iron  6  mm.  thick  will  screen  almost  completely  an  interior  core 
from  the  effects  of  an  exterior  spiral  current. 

Electrical  Proof  of  Death. — In  a  recent  note  we  described  the 
use  of  electricity  as  the  only  known  means  of  diagnosing  the  presence 
of  life  in  a  body  apparenfly  dead.  This  is  not  a  new  application  for 
electricity,  for  electro-bioscopy,  as  it  was  called,  was  known  as 
early  as  1792,  and  was  treated  exhaustively  by  Dr.  Crimotel,  in  a 
work  published  in  I86S  at  Paris;  imder  the  title  of  "  De  I'Epreuve 
<  Jalvauique.''  This  test  may  safely  be  taken  as  the  only  reliable  one 
for  determining  a  true  corjjse.  ' 

The  Almiohtv  Dollar. — Our  cousins  are  not  always  so  keen  a.s 
regards  business  as  not  to  make  mistakes.  It  seems  that  one  Simpson 
had  a  patent  for  insulating  wire.  This  patent  was  sold  to  Mr.  C.  G. 
Colgate,  who  ixquires.  according  to  the  ideas  of  some  of  the  com- 
panies, a  little  too  much  in  the  way  of  royalty.  He  has  obtained 
from  the  Western  Union  and  other  associated  comjianies  10,000 
dollars  as  a  compromise,  havinjf  claimed  1,000.(100  dollars.  "Per- 
sons wanting  cables  must  send  to  England  for  tluin,  and  an  enor- 
mous prohibitionnry  duty  on  imported  cables  is  threatened."  So 
much  the  better  for  Engli.sli  manufacturers. 


IGRMIC 


No.  38.— Combined  Start. 
Shunt  Field  Rctulntor  t. 
speed  from  normal.  )'r 
prevent  incorrect  opcrntit 


and  Interlocked 


SPEED    REGULATORS 

and  Motor  Starters  operated  by  one  handle. 


No.  44.      Combined  Starter  wi 

and  Series   Rcitiilation.     Pern 

»peed   range   obove   and  bclov. 

otor  speed. 


iGRArtlCELLCTRICC^B^     147,    Queen  Victoria    Street,  London. 
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SIEMENS 


STANDARD 

ELECTRIC    MOTORS 


for 


ALL  OUTPUTS,  SPEEDS  AND  VOLTAGES. 


SIEMENS    BROTHERS    DYNAMO    WORKS   LIMITED 

ilrii,  UTrtrc:   PALACE  PLACE  1L4.NSI0NS.  KENSINiiTOX  CT.,  W. 
r-  |._-phone:  Wesif.bn  (»19.     Telesranis  :  "  Siembbalo.^.  Ke\3,  Loxdux." 
Ump  and   Sgpplies   Dept.  -    38  &  39,    UPPER  THAMES   STREET,    E.C. 
■Jc-lephone:  Citv  i.iSn.  Tcle^rums :  "Biemoior.  Cent.,  Loxdon." 

HOME  BRANCH  ADDRESSES: 
BimusniiAii— Ojnlrtl  Ho..  Sew  St.    '  Mas.  hester— 196,  Deansffate. 
BmiToL— :yi.  Itridirc  Street.  Newcastle— 64-GS.  Collingwood 

CAKDlrp—«),  St.  Bdary  Street.  Sheffield— 22,  High  St.     [Bldss. 

Olasoow— 66,  Waterlou  Street.  |  Socthasiptos— 46,  Hiith  Street." 

Branches  in  Principal   Towns  Abroad. 


ELECTRIC  MOTOR  DRIVE  IN  PAPER  MILLS. 


The  following  article  on  the  use  of  electric  power  in  pajw-r  mills 
will  lj«  of  interest  at  the  present  time  in  view  of  the  impending 
-horta>;e  of  pulp  ami  pajx-r  supplies  in  thi.s  country.  The  article  is 
npruduced  from  "■  Kleetrieal  World." 

Kleetrie-motor  drive  for  jjaper  mills  ha.s  many  advantages,  and 
uften,  to  quote  the  opinion  of  the  manager  of  a  large  eastern  mill, 
the  jMiHxilile  iiiereawrl  prorluetion  alone  will  warrant  the  expense  of 
the  change  from  mechanical  to  electric  drive.  Both  individual  and 
'.'roup  drivo  are  UMcd.  but  individual  drive  is  especially  desirable 
^^hc^e  variable  Hpreds  are  required,  as  in  the  case  of  the  paper 
iiiiuihinc. 

WckhIk  uhivJ  for  pajier  manufa<rture  include  poplar,  fir,  pine  and 
h'nil'N-k.  Mills  manufacturing  wood-])ulp  ])aper  may  be  divided 
into  two  general  clnHsen,  thosi-  which  maki'  the  pulp  required  and 
tli'i-<-  which  purchase  the  pulp.  The  miiiinfacturc  of  wood-pulp, 
"  -I"'  iaily  m<-<hunii»l  pulp,  involves  the  u.se  of  large  amounts  of 
ix.wer.  nnrl  where  water  power  is  uvuilubic  it  is  customary  to  use  it 
for  the  grinderM  and  chipiK-rs,  although  electric  drive  is  well  adapted 
to  (he  requiremeritH  of  IheHc  mucbines  and  is  rapidly  displacing  water 
|M»wer. 

CoKon  and  linen  rags  ran  be  converted  into  pajier  of  dilTcreiit 
graih-H,  di'iN'uding  ii|H.n  the  colour  and  quality  of  the  material.  The 
r.iK«  lire  eanfully  xorted  ami  all  foreign  material  removed,  and  th"ii 
«K.iin  Hort.d  aecorduig  to  quality  aftd  cut  up  into  pieces,  and  iati  r 
cut  to  u  liner  degree  by  mechanical  cutters  and  the  dust  removed 
by  iniuhJne«.  'H,..  riigt,  are  th<n  boiled  with  suitable  chemicals  and 
nn-  ren/jy  (or  the  beginning  of  the  machine  processes. 

In  making  wimkI  pulp  pa|HT.  fresh  green  wi,<hI  is  used  for  mechani- 
cal pulp,  iw  It  in  n„jrc  easily  ground  anil  prf.duees  better  fibre. 
iil<*ltJ.  ot  wiMal  about  IMin.  in  length  arc  pla(cd  in  the  grimlcrs 
and  hfld  ogainxt  a  grui<l«loni.  revolving  at  from  UIMI  to  2<1(P  revs. 
]-r  min.  by  hydniulic  prcmure  ranguig  from  :ill  lb.  to  "ir,  lb.  lU 
tliii  pr<«iii«  the  w.Md  is  reducc<|  (o  a  puljiy  miiHH,  and,  during  Ihc 
Krlnilrng.  the  stone  i^  sprayed  with  a  stream  of  water  to  prevent 
burning  of  ihf  w<k«1.  'Ilir  pulp  in  then  screened  and  is  Iransferr.,! 
to  the  Unlers,  wlnTf  it  is  jni»<'<|  with  other  stisk  that  may  be  i|. 
•  irablr.  nrul  i*  Ihi-n  rolled  into  sheeln  bv  wet  miuhilicM.  nadv  fiu 
Mor.gr  „T  shipment,  or  it  is  traMsf.rr«l  ti.  the  pa|Hr  maehin<-  dire,  i 


Pulp  grinders  with  a  2"  in.  by  54  in.  stone  require  from  300  H.p.  ti> 
600  H.P.,  depending  upon  the  pressure  and  the  size  of  the  pockets, 
t'liemical  pulp  is  made  somewhat  differently,  as  the  wood  is  chippid 
in  chippers  and  treated  with  chemicals  in  digesters,  where  different 
combinations  are  employed  to  seouie  different  grades  of  pulp. 

From  this  stage  the  preparation  of  the  raw  material  and  the 
manufacture  of  the  paper  from  rags  and  wood-pulp,  is  in  genial, 
.-■iiiiilar.  The  beaters  which  are  used  for  refining  the  pulp  consist 
of  an  oval-shaped  tub  with  a  partition  half-way  across  the  centre 
corresponding  with  the  rectangular  section.  A  heavy  roll  with 
knives  in  the  periphery,  parallel  to  the  .shaft,  is  rotated  between  one 
side  of  the  tub  and  the  partition.  This  roll  is  adjusted  with  reference 
to  a  bed  plate,  which  consists  of  a  number  of  steel  plates  standing  on 
edge.  The  adjustment  of  the  roll  has  to  do  with  the  ultimate  con- 
dition of  the  fibre,  as  all  of  the  stock  passes  between  the  roll  and  the 
bed  plate.  Clean  water  is  constantly  added  to  the  stock  while  tic- 
dirty  water  is  removed.  The  bleaching  process  sometimes  takes 
place  in  the  beater  by  means  of  adding  the  required  bleaching  solu- 
tions. From  the  beater  the  stock  is  generally  run  through  a  "  Jordan 
engine,"  which  consists  of  a  cone-shaped  plug  made  of  hardwood  and 
steel  bars,  fitted  into  a  hollow  concentric  cone  lined  with  a  filling 
similar  to  that  of  the  plug.  By  regulating  the  space  between  the 
jjlug  and  the  outer  cone  the  stock  is  finally  reduced  to  the  proper 
condition  for  the  paper  machine. 

Sometimes  it  is  desirable  to  drive  the  Jordans  and  beaters  ly 
different  motors,  as  in  some  mills  the  entire  stock  is  not  subjected  to 
the  last  refining  process.  Both  the  Jordan  and  the  beater  ai-e  oper- 
ated at  constant  speed,  but  the  power  for  operation  depends  upon 
the  condition  of  the  stock  and  tiie  adjustment  of  the  machine. 
When,  however,  all  of  the  beaters  supplying  one  paper  machine  are 
driven  by  a  single  motor  the  load  will  be  practically  uniform.  Motors 
with  high  torque  and  constant  speed  characteristics  should  be  used 
for  beaters,  and  shunt-wound,  direct-current  motors,  squirrel-cage 
and  slip-ring  induction  motors  are  all  operated  on  this  service. 

The  power  required  to  drive  beaters  is  a  variable  quantity,  tut 
from  tests  it  has  been  determined  that  a  good  rule  to  follow  is  to 
allow  1  H.p.  for  each  inch  of  width  of  the  beater  roll.  For  work  on 
light  .stock,  such  as  ground  wood,  sulphite  fibre,  old  papers,  &c., 
with  a  moderate  peripheral  speed  not  exceeding  1,600  ft.  or  1,700  ft., 
three-fourths  of  a  horse-power  for  each  inch  of  roll  face  will  generally 
be  found  ample.  The  starting  torque  for  beaters,  varies  considerably, 
depending  upon  the  methods  of  operation.  If  a  beater  is  shut  down 
full  of  stock,  and  started  again  shortly  afterward,  with  the  roll  down 
in  its  running  position,  the  starting  torque  will  be  about  the  same  as 
the  normal  running  torque.  If  the  roll  is  lifted  before  starting,  the 
necessary  torque  will  be  reduced  and  the  beater  will  start  com- 
paratively easily.  If,  however,  the  stock  is  allowed  to  stand  for 
some  time  with  the  rolls  stationary,  as  on  Sundays,  the  fibre  settles 
to  the  bottom,  clogging  the  roll,  and  requiring  more  than  normal 
torque  to  start  it,  even  if  the  roll  has  bean  lifted  above  its  running 
position.  For  tliis  reason,  slip-ring  motors  are  often  reconimended 
for  beaters,  as  they  give  a  better  starting  torque.  Beaters  lend 
themselves  to  either  group  or  individual  drive. 

For  newspapers  and  other  kinds  of  paper,  as  well  as  rag  paper, 
the  Fourdriiiier  pajjcr  machine  is  in  general  use.  The  machine  can 
be  conveniently  divided  into  two  parts,  the  constant  speed  part 
consisting  of  the  piimj),  felt  beater,  sliaker  and  screen,  and  the 
variable-speed  part,  which  includes  the  wire  press  rolls,  dryers,  and 
calenders.  The  constant  speed  requirements  are  from  2,'»  to  30  jier 
cent,  of  the  total  machine  ])Ower  requirements.  A  considerable  range 
of  sliced  variation  with  line  incrclivnts  is  es.scntial  for  the  variable- 
speed  portion  of  the  midline  and  the  commnii  m-thcd  is  to  employ 
a  shunt-wound,  variablc-speid,  direct-curn'iit  motor  or  a  constant- 
speed  induction  motor  in  connection  with  some  form  of  nu'chanical 
speed-changing  device.  Satisfactory  results  are  oblained  by  the 
combination  of  an  adjustable-speed  interpole  iiu)tor.  the  motor 
having  a  field  rheostat  with  from  60  to  !M)  iioints.  The  power  re- 
quirements of  a  Fourdriiiier  machine  vary  with  the  width  of  the 
paper  and  the  spce<l  of  production.  For  example,  in  a  test  of  l;he 
variable-speed  part  of  a  l,'')2-iii.  maeliiiie,  the  motor  input  varied 
from  H7  II. P.  to  02  II. P.,  (Ic'peiiding  upon  llii'  i|uality  of  the  pa|ier. 

On  account  of  the  great  variety  of  papir,  the  method  to  bo  adopted 
for  driving  the  miiehines  must  be  studied  for  each  installation.     One 


"THOR"  High  Grade  Specialities 

CASING    >D<I    CAPPING         CABLE    CONNECTORS 
CONDUIT  COMIVIUTATOR    COtVIPOUND 

CABLES  WATERTIGHT   FITTINGS 

AND   ALL  ELECTRICAL   ACCESSORIES. 

WHITE  FOR  rKICL-S  A  DISCOUNTS. 

HASLAM  A  STRETTON.  Ltd..^.',i;;„Yg;raV;.S1.1glot*_ 
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TWO    PERFECT    DEVICES. 

Simplex   Industrial   Lighting  Fittings  for   Factories. 

Plexsim  Heaters  for  Foreman's  Offices, CraneCabins,  Warehouses 

Scientifically  accurate,  mechanically  strong,  foolproof  &  inexpen 

SIMPLEX  CONDUITS  LIMITED, 
GARRISON  LANE  -  BIRMINGHAM. 
113-7,  Charing  Cross  Road,  London,  W.C. 

tie,     Bristol. 


etc. 
sive. 


BELLING 


FIRES 
GRILLERS 
BOILERS 
OVENS 


ALSO  ALL  KINDS  OF  SPECIAL  ELECTRICAL  APPARATUS 
FOR  MUNITION  WORKS  &  MANUFACTURING  PURPOSES 

BELLING  &   CO., 

ELECTRIC  HEATING  &  COOKING  SPECIALISTS, 

Derby   Road   Works,  Montague  Road, 
UPPER    EDMONTON,    LONDON,    N. 


SHOWELL  &  SONS.  LTD.. 

STIRCHLEY.    BIRMINGHAM. 

Cast 
Cable  Sockets. 

Suite  E74.     Made  in  all  Sizci. 

Typo  A.— Straight 
„     B.— Offset 
„     C— Right  angle. 

Illnitrated  Dlmenilontd  Showctrd  forDrtwIn; 
Office  Die  lupplicd  free  on  appllcktion. 

5ole  Agertt  for  the  Flrdrical  Trade:— 

UONEL  ROBINSON,  2;,s^::.'\J"S. 

Tblephonb  :  Holborn  6323. 


—  THE 


ELECTRIC 

FIRE 


Has  given 

Universal 

satisfaction 


NO 

ADVANCE 

IN 
PRICES. 


Write  for  LIST  G  (Fires  and  Cookers). 

to   Jole    Manufacturers— 

THE  ARORA  CO.,  LOUGHBOROUGH. 
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SLIDING  RESISTANCES 


LAMP  TESTING.  METER  TESTING. 
ACCUMULATOR  CHARGING. 
FURNACE  WORK.  LOADING. 

LABORATORY  WORK.  Etc. 


NOTE  THE  CONTACTS 


BRITISH-MADE   THROUGHOUT. 
Xjist     Post:     FK>ee. 

ISENTHAL  &  CO., 

(DEPARTMENT  4) 

DENZIL  WORKS.  WILLESDEN,  LONDON.  N.W. 


m<-thf'(l  i^  to  list-  a  constant -spetd  motor  for  driving  botli  the  con- 
stant and  the  variable-s|iced  ends  of  the  machine  with  a  mechanical 
speed  changer  between  the  motor  and  the  variable-speed  shaft. 

Still  another  method  is  to  use  a  constant-speed  motor  for  the 
constant -speed  end  of  the  paper  machine  and  an  adjustable-speed, 
direct -current  motor  with  field  control  on  the  variable-speed  end. 
Since  most  paper  mills  use  alternating  current  for  their  principal 
drives,  this  scheme  involves  the  use  of  a  motor-generator  set  for 
supplying  the  necessary  direct  current  for  the  adjustable-speed 
motors.  The  range  of  speed  which  can  be  obtained  by  this  method 
is  limited  by  the  economical  range  for  which  it  is  possible  to  obtain 
adjustable-speed  motors.  This  limiting  range  is  about  4:1,  and  it  is 
preferable  to  confine  it  to  3  :1. 

In  some  instances  a  method  that  i.s  used  consists  of  installing  a 
con-stant-speed  motor  for  the  con.st  ant -speed  end  of  the  machines, 
with  the  speed  variation  of  the  motor  driving  the  variable-speed  end 
of  the  machine  obtained  by  voltage  control.  By  this  method  it  is 
possible  to  obtain  sjieed  ranges  of  5:1  or  6:1  and  gi-eater,  by  purely 
electrical  methods.  The  generator  for  supplying  the  direct  current 
for  the  variabl<--speed  motor  is  tisually  driven  by  an  induction  motor. 
It  is  al.so  possible  to  omit  the  motor  driving  the  constant -spe((l  end 
of  the  paper  machine  and  drive  this  from  a  pulley  on  the  motor- 
generator-set.  Another  arrangement  which  has  been  considered  is 
to  use  an  engine  belted  to  the  constant-speed  .shaft  and  belted  or 
direct -connected  to  a  generator  and  e.xciter,  which  would  furnish 
jwwer  for  \M  motor  driving  the  variable-speed  end  of  the  machine. 

Then-  is  a  mnditication  of  the  voltage-control  system  which  has 
certain  featurex  of  superiority,  consisting  of  a  combination  of  a 
certain  amount  of  field  control  of  the  motor  driving  the  variable- 
»f»eed  shaft  with  voltage  control.  With  this  method  of  voltage  and 
Held  control.  1(1:1  s[M-ed  variation  may  be  obtained. 

For  driving  the  calenderM  a  slow  and  uniform  tlireadin;.'  sjiccd  is 
■'HJtential,aM<l  there  must  be  a  gradual  acceleration  from  low  to  high 
!<|M-ei|,  with  ability  to  slow  down  and  accelerate  again.  Sim])lieity 
of  control  and  operation  is  also  important.  Klectric  drive,  for  these 
reoMjnH,  im  eNpe<'ially  adapted  to  this  W'ork,  as  each  weight  of  paper 
can  be  run  at  the  highcHl  opeiating  speed  and  the  operation  of  thi' 
niaehiiie  it.  alwuyi  unrlir  instant  control.  Two-motor  drive  is  well 
afbiplcd    I..   .i.|c„c|.r-.  ..I,..    ,,    MM.iJI    -,|ui,Ml c^/c    nioi.M    «itli    gear 


High  and  Low   Tension 

SWITCHGEAR 


NEW  SWITCHGEAR  CONSTRUCTION  CO.,  Ltd. 
SUTTON.  SURREY,  ENGLAND. 


reduction  for  threading  the  paper  through  the  rolls,  and  gradually 
accelerating  the  speed  by  means  of  the  larger  motor.  In  a  large 
Eastern  mill  the  66-in  ,  72-in  and  the  8C-in  calenders  are  equipped 
with  75  H.p.  and  15  h.p.  motors,  the  former  for  driving  and  the  latter 
for  threading  in. 

Power  required  for  presses  and  trimmers  varies  from  a.lmost 
liothing  to  the  maximum  and  properly  juoportioned  flj-wheels  should 
be  included  in  the  machine  equipment.  The  power  requirements  of 
some  additional  machines  used  in  jjajii  r  mills  are  as  follows  : — 
Water  pumps,  10  h.p.  to  20  h.p.  ;  saws  and  barkers.  10  H.r.  to 
15  H.p.  :  .'.tuff  pumps,  5  H.p.  to  10  h.p.  ;  elevators,  3  H.P.  to  10  H.P.  ; 
cutters,  5  h.p.  to  10  h.p.  ;   exhavist  fans,  5  H.P.  to  !o  H.p. 


A  NEW  PATENT  ELECTROLYSER. 

Conatnirlioii.—  'Vhv  ]iatent  electrolyscr.  described  and  illu.strated  ill 
a  new  pamphlet  issued  by  Vincent  Roberts  &  Co.,  Leeds,  consists  of 
a  rectangular  box  of  porcelain,  divided  by  the  electrodes  into  a 
number  of  compartments,  so  an-anged  that  the  brine  entering  at 
the  highest  point  at  one  end  flows  by  gravity  under  and  over  the 
electrodes  until  it  passes  out  at  the  lowest  end,  changed  into  hypo- 
chlorite, nmning  finally  into  a  carboy,  where  it  is  stored  for  use.  The 
electrolyscr  is  designed  for  use  on  board  ship,  for  hospitals,  for  water 
sterilising,  laundrj  work,  &c.  To  ensure  that  the  liquor  has  at  the 
outlet  the  requisite  strengtli  intended  the  rate  of  flow  is  carefully 
regulated  to  allow  time  for  the  electric  current  to  do  its  work.  If 
the  flow  be  too  slow  the  electric  current  would  overheat  the  brine, 
]ircducing  clihmiUs.  \alueless  for  the  purpose  intended,  and  the  heat 
dcvelo])ed  would  ruin  th<-  apparatus. 

The  passage  of  a  current  of  electricity  through  water  decomposes 
it.  setting  free  hydrogen  and  oxygen  ;  if,  now,  common  salt  be  added 
to  the  water  the  process  becomes  complicated,  as,  in  addition  to  the 
liberation  of  hydrogen  and  oxygen, chlorine  and  sodium  are  set  free, 
but  they  in.stantaneoiisly  make  fresh  'combinations,  oiu-  being  the 
combination  of  the  chlorin<'  with  the  oxygen,  to  form  hydroohlorous 
acid.  It  is  this  hyiiochlorous  acid  in  the  li(|Uor  which  the  bleachers 
and  the  lamiderer.s  employ,  suitably  diluted,  for  whitening  linen  and 
cotton  goods,  and  this  electrolytic  componrul  is  a  ])erfect^  substitute 
f(jr  gra.ss  bleaching.  The  salt  and  water  mix(d  to  a  density  of  4  per 
(  cut.,  stored  in  a  vat  at  a  higher  h^vel  than  the  electrolyscr,  passes 
on  its  way  to  it  through  an  automatic  feed  tank,  iirovidcd  with  a 
float  valve  and  an  adjustable  feed  valve,  which  latter  is  sot  to  de- 
liver 12  gallons  of  brine  an  hour.  Contiiiuiius  current  is  employed, 
I  1(1  volts  H  to  10  amperes.  The  electrolytic  sedium  hypochlorite 
.1-  iiimic  contains  3  grammes  of  available  chlorine  per  litre  (  =  0-3  per 
.cut.),  and  I  Ik-  amount  of  common  rough  salt  needed  is  about  half-R- 
|..MMal  per  gallon,  and  this  allows  for  th iliMury  moistnn-  in  salt. 

Well  c(|uipp.d  mcdcrn  lainulrics  have  l.irgcly  adopt cil  electrolysers 
«  itli  most  gratifying  resultB  ;  the  lin.n  lasts  longer,  is  a  bettor  colour. 
nil  is  siciiliscd  :  on  the  laundryniMn's  side,  he  ijnproves  his  repula- 
11011  and  savi-s  boiling  and  soap,  it  being  iiraelicablo  to  add  the 
electrolytic  sodium  hypochlorite  to  the  soap  and  water  in  the  machine 
iis  it  does  not  ciiiill'e  the  soap.  but.  on  the  contrary,  it  jiromote.s 
l..ibering.  so  thai  less  soap  is  re(|iiircd. 

ri,c  liist  csscniial  for  the  cllcclive  working  of  Oil  electn.lysor  ib 
1I1..1  the  cahulH.  il  llow  of  bniic  through  it  must  be  perfectly  regular 
and  coiiKlant.  'Ibis  demands  that  the  level  of  the  liquor  in  the 
apparatUN  shall  be  maintained,  and  il  is  clillictiH  to  reconcile  these 
■  iiiiilitioiiH  with  the  movements  of  a  ship  at  sea',  but  an  cleotrolyHer 
»Im.  h  .,uin»l  ailiipl   itself  II.  lb.'  inevitable  iiitehing  and  tossing  of 
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Our  Manufactures  include: 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables.^ 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Anneahng  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


"  Where  order  in  variety  we  see, 

And,  though  all  things  differ,  all 

agree." 

Pope. 

Just  run  your  eye  down  the  accom- 
panying list  and  note  the  variety  of 
our  manufactures.  Yet  all  agree  In 
the  point  of  Excellence — the  B.I, 
touch  that  transmutes  dull  matter 
Into    the     Inviting     Efficient     Thing. 


BRITISH  INSULATED  S  HELSBY  CABLES. 

LTD., 

Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works:     PRESCOT    and     HELSBY. 

Branch    Offices   in:     LONDON.    MANCHESTER.    GLASGO\A/.    BIRMINGHAM, 
NE\A/CASTLE.   CARDIFF,   DUBLIN,  LEEDS  &  BELFAST. 


GUARANTEED 


SECOND   HAND 


THE  VICTORIA   ELECTRIC   PLANT  CO., 
SPENSER   STREET,   WESTMINSTER,   S.W. 

P|y»»i  Vlrti^ri.  4026  (>«mii  Vlcmlmwr,  Sowot  Ltwdm, 


One,  Two  &  Three  Phase 
MOTORS. 

LANGDON-DAVIKS    MOTOR    GO. 

HMd   Office  1     11».     CANNON     STREET,     LONDON.     E.G. 
Wnrki:   DormodT    Rond.    Lvwlabam,    l.ciodoa.   S.R. 
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Canadian  and  Indian 
MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM  STOCK  200.000  Iba. 


Peerless   Leatheroid  Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Cloth. 
Pure  Asbestos  Ribbons,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite    Sheet,  Tube  and  Rod. 
Presspahn  and  Insulating:  Papers,  Felts,  Baize. 
Electrical  Pure  Rnbber  and  Adhesive  Tape. 


WE  HAVE  BEEN  AWARDED  THE  CONTRACT  FOR 

THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 

ADMIRALTY    OVER   1912  lo  1917. 


ATTWATER  &  SONS, 


Telephoni  No. 
1046  (2  line.). 


HopWOod  St.  Mills,     Established  ises. 

PRESTON.        s.h.Edufon  ;a  B  c 


&  Wc.tern  Unio 


the  Vfusfl  iH  foredoomed  to  failure,  as  it  is  bound  to  give  irregular 
r«-milt«,  because,  if  the  electrolj'ser  is  fixed  on  a  table  the  liquor 
would  naturally  .swuy  to  and  fro,  the  flow  would  be  irregular  and  a 
vi'iinit  lurch  would  throw  a  quantity  out,  which  would  be  replaced 
by  a  tl<Mjd  of  frcHh  brine  iniiK-rfectiy  electrolysed.  Tliere  could  then 
)»■  no  certainty  lut  to  what  the  finai  .strength  would  he. 

It  in  evident  that  on  u  whip  at  sea,  if  the  eleetrolyser  is  to  give  a 
Hti-ady  flow,  it  muHt  be  independent  of  the  ship's  motion,  the  "  Reuss 
A  KoberlH  '■  patent  electrolvHer,  described  in  the  pamphlet  referred  to 
lomplicM  with  IhiH  condition. 

The  clfctiolyKcr  Ik  Hhing  on  a  bean  pivoted  on  a  hook,  so  cou- 
nt ructi-d  that  the  lattrrr  may  be  moved  towards  one  or  the  other  end 
lo  give  ihi-  elcctrolyMer  the  requisite  "dip"  to  secure  the  desired 
rule  of  flow  ;  the  porcelain  spouts  at  either  end  servo  as  pivots,  in 
luldilion  lo  feed  and  outlet.  The  centre  of  gravity  be'ng  low,  and 
the  weight  of  the  ■•lectrolyser  when  filled  considerable,  any  move- 
ment of  the  »hip  from  whatever  direction  will  be  nut  bv  a  "swing  of 
the  elettrolvKcr;   thiiM  the  rate  of  How  of  brine  will  not  be  atfected. 

n..  -,111,.  I,. , .  -Kv  fur  Hwinging  the  eli-ctrolyser  calls  for  swinging 
"■•  """11,  ii,.  l.r,,,.  ;.,.,|  iHiiU  (dso,  bei'uuse  the  Hoat  controlling  the 
(■■.I  «..n|,|  ,„.i  .,,  1  if  ih.  liquor  .turface  on  which  it  swims  were  not 
111  ruit ;  in  fu<;t,  the  regular  working  of  the  eleetrolyser  greativ  depends 
ujion  the  correct  working  of  the  supply  lank,  wiiich  was,  we  are  in- 


£lcc«rlc«/  EntfinearA^ancf  ATanuAicturer 


'J'/ic      House     for 


Ccrrird  7MI  Clloti) 


Sp« 


Fir*,    from     Slock, 
Ic    and     Sava    Coal. 


F.  HUSBAND  Lta 

CRAVEN  HOUSE 
KINGS-WTVY    LOMDOTS 


formed,  succcs.sfully  demonstrated  years  ago  by  the  inventor  at  the 
C'unard  S.S.  Co.  laundry;  accordingly  the  intermediate  supply  tank 
with  float  and  adjustable  supply  cock  is  swung. 

Lastly  the  collecting  tank  is  slung,  because  electrolytic  sodium 
liypoclilorite  is  ver\  unstable,  and  is  soon  decompo.scd,  losing  its 
strength. 

The  table  under  wliicli  the  carboy  is  slung  is  intended  to  caiTy  a 
sufficient  length  of  delivery  pipe  to  allow  the  eleetrolyser  to  swing 
to  the  fullest  extent  without  being  brought  up  short. 

The  patented  arrangement,  which  includes  the  swinging  of  the 
eleetrolyser,  enables  it  to  be  turned  over  on  its  bearings  with  ease 
and  efficiently  wash'xl  out  ;  this  mode  of  slinging,  furthermore,  in- 
sulates the  eleetrolyser,  a  matter  of  the  greatest  difficulty  hitherto, 
as  the  apparatus  whilst  at  work  too  often  stands  in  a  pool  of  salt 
water,  covered  with  a  slight  scale  of  brine  thrown  over  the  electro 
Ij'ser  by  the  effervescence,  which  forms  an  excellent  conductor. 

The  Company  will  be  pleased  to  forward  upon  application  detailed 
circulars  descriptive  of  both  the  textile  and  hygienic  types  of 'elee- 
trolyser, together  with  any  other  information  required. 


ELECTRIC  VEHICLE  EFFICIENCY. 

One  of  the  largest  stores  in  Xew  York  has  found,  from  its  accurately 
kept  operating  records,  spread  over  a  long  terni  of  jears,  that  the 
total  efficiency  of  its  petrol  delivery  wagons,  numbering  over  100, 
is  between  70  and  90  per  cent.  The  lower  efficiency  is  obtained 
from  small  ears  of  low  first  cost,  while  the  90  per  cent,  etficieney 
seivice  is  secured  from  the  highest  capacity  type  of  petrol  (leli\cry 
wagon.  Contrasted  with  this  relatively  low  efficiency  is  the  pci- 
centagc  shown  by  the  electric  delivery  vehicles  operated  by  this 
firm — an  efficiency  of  98  per  cent.  Statistics  may  be  rather  dr\- 
reading,  but  such  efficiency  as  has  been  obtained  in  practice  by  this 
store  with  its  electric  vehicle  equipment  should  greatly  interest 
establishments  whose  delivery  systems  are  similar.  While  petrol 
cars,  on  account  of  insurance,  are  compelled  to  load  from  the  ex- 
terior of  the  building,  this  firm's  electric  delivery  wagons  actually 
go  into  the  building  proper,  and  through  the  agency  of  large  eleva- 
tors, are  transporteil  to  various  floors,  at  wiiich  central  points  tlu^ 
wagons  are  loaded,  thus  savnig  expensive  handling  of  packages. 
This  simple  method  of  handling  the  electric  vehicle  and  its  contents, 
which  is  permissible  owing  to  the  total  absence  of  fire  hazard,  con- 
siderably speeds  up  deliveries.  When  th?  electric  vehicle  reaches 
the  street  a  high  average  speed  is  maintained  owing  to  the  "  elec- 
tric's  "  ability  to  rapidly  accelerate,  its  simplicity  and  positiveness 
of  ojieration  miking  for  progress  even  under  adverse  traffic  con- 
ditions. When  it  is  also  realised  that  stopping  and  starting  of 
electric  vehicles  for  delivery  purposes  does  not  impose  any  particular 
hardships  on  the  simple  mcehanifni  of  the  "  electric,"  and  that  when 
the  "  electric  "  is  at  rest  no  energy  is  being  consumed,  and  the 
afore-mentioned  efficiency  obtained  in  actual  practice  is  also  taken 
into  consideration,  it  is  not  difficult  to  understand  why  concerns 
who  carefully  record  operating  data  should  extensively  cnipk)y  the 
electric  vehicle. 


ELECTRIC  TRUCKS  m  A  BLIZZARD. 


The  American  Express  Co..  which  operates  24.')  electric  trucks  and 
259  petrol  trucks  in  New  York,  on  a  recent  stormy  day  had  46 
trouble  calls  from  their  motor  trucks.  Six  of  these  calls  were  from 
"electrics"  and  40  were  from  disabled  iietml  trucks.  It  wae 
necessary  to  tow  in  two  of  the  electric  trucks  and  14  of  the  petrol 
cars. 

This  croditable  showing  of  the  "  elcelrie  '"  i.s  only  one  of  the  gooti 
reasons  why  di-livery  companies  are  using  electric  trucks  in  large 
quantities.  The  grt'at  depi'udability  of  the  electric  truck  puts  it 
foremost  in  the  handling  of  paree's,  as  well  as  in  numy  other  busi- 
nesses roquiiing  reliable  transportation  fai'ilitiea.  Comparative 
iqM-rating  costs  have  proven  the  ceoTiomy  and  efticiency  nf  the 
■  ■elc<itrie  "  in  di'livery  work,  and  the.si-  are  great  assets.  The  elec- 
tric commercial  v.'hiele  has  ma<lc  rapid  strides  during  the  lasl  few 
\.-,irH  and  is  br'cimiing  more  and  more  a  factor  in  I'il.V  Iraiisportation. 


FOR    EFFECTIVE    IMPREGNATION 

LAC  WATT 

Jil.ick  or  (f olden  Brown, 

JLNSON  &  NICHOLSON  L"  ^'iCi^mT^iXm 
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X       THE    ROUND    TABLE. 

4  4>4>4>4'4'4>4>4>44'4"^4'4*4'4'4^4'4>4>'#4>4> 

The  rereiit  appi'ai'iinco  oi  "  The  Tliree  (or  was  it  Four  ?) 
Osranis  "'  as  a  music  hall  turn  is  symbolic  of  the  spread  of 
scientific  knowledge.  Later  on,  perhaps,  we  may  find  the 
'•  Wobbly  Wotans  "  and  the  "  Lektrik  Troupe  of  Tumblers" 
as  popular  items  in  the  programme  of  some  of  our  variety 
theatres.  *        *        «        * 


Hot  'Tricity,"  JIeals  fob  IIi'sition  Makers. 
Til"  liiit  cu;)board  "  counter  "  at  a  North  London  Munition 

To  mamifacturers  of  electric  fires  (other  than  the  short- 
circuit  or  fused-wire  types)  we  offer  the  following  suggestion 
for  what  it  may  be  worth,  and  free  of  charge.  Always  employ, 
if  possible,  a  red-headed  assistant  in  the  showroom.  His 
presence  will  en-sure"  a  cheerful  glow  at  all  times  and  should 
increase  the  sales,  as  any  rise  in  temperature  due  to  his  radiant 
locks  will  no  doubt  bo  attributed  to  the  apparatus  on  view. 
(Cautimi. — Don't  allow  him  to  stand  too  close  to  a  thermo- 
meter, else  a  fictitious  temperature  may  be  indicated,  and  a 
client  might  tlien  rufus — I  mean  refuse — to  buy.)  If  our 
suggestion  be  a(lo])ted,  the  sales  enlivener  will  probably  (out 
of  bu.siness  hours)  be  nicknamed  ""  real-red-heat  "  or  ""Aurora,"" 
instead  of  '"  carrots  "'  or  ""  copper  top.  ' 

"•■  THE  SMILE. 

Nothing  on  earth  I'uu  smile  but  man.  Gems  may  Hasli 
reflected  light,  but  what  is  a  diamond  flash  compared  to  an 
eve-Hash  and  a  mirth-flash  ?  Flowers  cannot  smile  ;  tiiis  is  a 
cliarni  that  even  they  cannot  claim.  It  is  the  prerogative  ol 
man  ;  itns  the  colour  which  lov.'  wears,  and  cjieerfulness  and 
joy—  these  three. 

'  It  is  a  light  in  the  windows  of  the  face,  by  which  the  heart 
signifies  it  is  at  home  and  waiting.  A  face  that  cannot  smile  is 
like  a  hud  that  cannot  blossom,  and  dries  u])on  the  stalk. 
Laugliter  is  (lay  and  sobrietv  is  nipht,  ami  a  smile  is  the  twi- 
light that  hovers  sentiv  between  both  more  bewitching  than 
either.  Ilnn-'j  ]\'nrd  li,rrhcr. 


A  bold  tvpe  line  in  an  electrical  contractor's  advertisement 
shouts  ELECTRIC  FIRE  LIST.  This  sort  of  thing  may  be 
O.K.  where  contractors  are  concerned,  but  it  would  not  do 
with  the  general  public.  They  would  think  it  was  a  list  of 
•"  fires  due  to  the  fusing  of  electric  wires."  Some  people  con- 
fuse dvnamo  with  dynamite,  and  in  these  days  of  Hun  retreats, 
Turkey  Trots  and  the  giving  over  of  entire  nations  and  con- 
tinents to  War,  who  would  not  think  that  a  fuse  was  something 
that  went  bang  I 

*  *         *         * 

Mauvais  Mot  of  the  Moment  :  "•  Electricity  is  a  convenience 
and  not  a  necessity,  and  the  question  is  whether  we  should 
have  this  Al  man  fighting  in  the  Army  or 
helping  a  convenience.  We  don't  use  electric 
light  in  the  trenches."— Major  D'Albani,  in 
hearing  an  appeal  for  a'  stoker  at  New- 
market Electricity  Works.  Had  the  Major 
anv  iLse  for  an  Electrici.\n  Hot  Plate  I 
would  give  him'  one  ;  so  anti-electric  an 
individual  does  not  deserve  it. 


When  in  need  of  education 
That  will  bring  in  L.  S.  D., 
Be  sure  you  buy  our  booklet — 
The  well-known  "  L.  L.  C." 

It  tells  of  many  methods 

For  economising  amps.. 

And  shows  some  most  convenient  ways 

Of  controlling  "lectric  lamps. 

The  methods  are  therein  explained 
In  a  veiy  simple  manner. 
And  everyone  agrees  that  it's 
Good  value  for  a  tanner. 


OUR   HOT   PLATES. 

No.  235  to  ,  r  r 

Mr.  Arthur  Goodwin,  upon  his  election  for  the  secondyear  ot 
office  as  Chairman  ot  the  Motor  Traders'  Association.  ^    _^  ^ 


THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electrician  (Second  Series),  ilarch  2.3, 1880.] 

The  electrie  light  has  "at  last^beon  adopted  in  the  Crystal  Palace, 
and  certain  chilly  mortals  have,  of  course,  found  it  to  appear  dis- 
agreeably cold.  '•  Thev  miss  the  warm,  comfortable  appearance  of 
gas."  On  the  whole,  however,  the  effect  was  a  great  improvement, 
and  the  eye  will  soon  get  accustomed  to  the  change  of  the  tint. 

\  ■•  New  "  Elbctro-Magnet.— M.  Chambria  increases  the  sur- 
faces presented  to  each  other  on  the  core-end  and  armature  of  an 
.lectro-magnet  by  forming  a  projection  on  the  latter,  which  enters  a 
hollow  of  the  core,  or,  conversely,  a  projection  oii  the  core  is  made  to 
enter  a  hollow  in  the  armature.  By  this  means  he  increases  the 
portative  force  of  the  magnet  on  the  armature  nearly  100  per  cent. 
'J'he  lesidual  magnetism,  too,  is  weakened  by  this  device. 

Hecrinting  "The  Electrician."— A  coiitempoiary  seems  to 
imigiiie  tliat  reprinting  a  large  portion  of  TiiK  Ki.kctuuiak  without 
ackiiowledghig  the  source  is  no  very  grave  matter.  J  here  is.  how- 
ever, we  iii'iy  inform  him,  a  well  understood  literary  law  which 
stronglv  condemns  the  morality  of  such  a  proceeding.  It  may 
lessen  the  cost  of  juoduction  in  the  case  ot  our  contemporary  to 
extiaet  our  Citv  reports  and  reprint  our  notes,  but  it  does  not  sa.v 
much  for  his  honesty  when  he  allows  the  obligation  to  pass  without 

Illkllowled^'lUelll. 


L.  P.  S. 


CLIPS.  TIPS  &  TERMINALS 


Writt  tor  BoMfl. 


ir  all 

'ilh  lUusirations.  ot  7S  IVP'S  to. — 


THE  LP.S.  ELECTRICAL  CO..  14.  Howick  Place.  Westnilnstef,  London.  S.W. 


SILVER  SOLDER  for  BRASS, 

Specially  suitable  for  ELECTRICAL  INSTRUMENTS. 

Free   Sample  on  application. 

J.   BLUNDELL  &  SONS, 

GOLD.  SILVER  >  PLATIIHH  REFIIERS.  119.  WAROOQR  ITREET,  W. 

■' Cosilrlit,  O.x  ,   Ln;u1on  ■■  4740  Jt-ii-.-.J 
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SIEMENS 


IRONCI.AD 

S^^ITCHGEAR 

FOR    AL.U 

PURPOSES 

Control  Pillars 
Distribution  Boards 
Main    Switchboards 


Write  top  particulars  to  — 


SIEMENS    BROTHERS    DYNAMO    WORKS   LIMITEP 

ll:.'.;.  'J,,r,L:   rALACK  I'LAl.E  iLiN-SluNs.   KENSiXt,  1 0.\'  LT.,  V,    - 
Tclc-phunu  ;  Westebx  6349.     Telegrams  ;  "  SiEaBBALOs.  Kess,  Loxdos.' 
Umt  md  Sopplin  Dept.  ■   38  &  39,   DPPEB  THAMES  STHEET,   E.C.  i- 
Telephone  :  CiTj  5350.  Telegrams  :  "  Siemotok,  Cent.,  Losdo.\.'' 

HOME  BRANCH  ADDRESSES: 
BinMlNOfiAX — Central  Ho..  Now  tit.    I  Manciikster — 196,  Dcansz.ite. 
B»i»T0i.— an,  Bridec  Street.  Newcastle— 64-68,  Collin=-«ood 

Cakdtk*— "«.  Jit.Mnry  Str.et.  |  .SiiFKHEL[>— -J-.'.  Hiiih  fit.       Bldixs. 

Ula-oow— •>:.  Wttt.rlcMi  Street.  SoLTllAMfTOS— n:.  His;!,  street. 

Branches  In  Principal   Towns  Abroad. 


A  NORTH  LONDON  MUNITIONS  CANTEEN. 


'I'Ih-  ini|)k),Mui-nt  of  large  niiiuber.s  of  men  and  women  at  munition 
workK  ill  factories  of  comparatively  small  area  has  presented  catering 
prolildiis  of  a  ehara<:fcr  not  e.xpericneed  previous  to  the  war.  On 
evi-ry  hand  dining  rooms,  canteens,  refreshment  halls,  kitchens,  tea 
hutM,  or  whatever  they  arc  called,  have  sprung  up  almost  out  of  the 
ground  to  furnish  accommodation  for  the  workers  while  they  re- 
store their  lout  energies  with  hot  meals  and  light  refreshments  at 
varioim  times  of  the  daj'. 

■Iiidgiiig  l>y  the  records  of  these  establishments,  they  are  planned 
on  i|uite  Hii  extensive  scale  from  the  catering  point  of  view.  It  al.so 
in  H|ipurenl  there  is  keen  eompi-tition  between  gas  and  electricity  for 

the  ilMikinit  nnrl   lervici'  ri|lli|,niilll. 


High  and  Low  Tension 

SWITCHGEAR 


NEW  SWITCHGEAR  CONSTRUCTION  CO.,  Ltd. 
SUTTON,  SURREY,  ENGLAND. 

ABC   Code   5th   Edition.  Telephone:   Sutton   773. 


From  the  electrical  point  of  \  icw  such  installations  probably  call 
for  little  or  no  comment  in  so  far  as  the  e(|ui])ment  is  concerned, 
but  it  will  be  interesting  in  the  futtirc  to  lia\e  figures  as  to  the 
operating  costs  under  electric  and  gas  conditions  of  these  under- 
takings. There  appt^ars  to  be  considerable  organisation  in  the  con- 
duct of  these  canteens,  and  there  should  be  no  difticulty  in  obtainins; 
such  information. 

Wc  have  just  been  afforded  an  opportunity  of  inspecting  an  in- 
stallation in  the  No.th  of  fiOndon,  the  material  for  which  was 
furnished  by  the  British  Electric  Transformer  Co.  It  has  been  put 
into  a  large  canteen  which  jHOvides  seating  accommodation  for 
1,00(1  workers,  male  and  female,  and  l(tO  members  of  the  factory 
stall.  The  building  itself  was  built  especially  for  the  purpose  of 
lirovidinn  refreshment  to  the  employees  of  llii'  f.ictot'y. 
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Onr  Manufactures  include : 

Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords. 

Anneahng  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


"  Where  order  in  variety  we  see, 
And,  though  all  things  differ,  all 

^S'"^^-"  Pope. 


Just  run  your  eye  down  the  accom- 
panying list  and  note  the  variety  of 
our  manufactures.  Yet  all  agree  in 
the  point  of  Excellence— the  B.I. 
touch  that  transmutes  dull  matter 
into    the     Inviting     Efficient    Thing. 


BRITISH  INSULATED  8  HELSBY  CABLES. 

Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works:    PRESCOT    and    HELSBY. 

Branch    Offices  in:     LONDON.    MANCHESTER.    GLASGOW.    BIRMINGHAM. 
NEWCASTLE.   CARDIFF.  DUBLIN.  LEEDS  &  BELFAST. 


QUARANTEED 


SECOND   HAND 


THE  VICTORIA  ELECTRIC   PLANT  CO- 
SPENSER  STREET.  WESTMINSTER,  S.W. 

Pta..  I  Vlctort.  4036 Q»m.iVlaml..1>.S.wl.t  Undo.. 


PEEBLES  ^'■"^  ''"'""  *  '^°"  '"*"■ 

'     ELECTRICAL  MACHINERY 


Enginaers,   Edinburoh. 


\,hl.  last  -Mieh. 
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3  The  "Tricity"  cooking  equipment  was  decided  upon  because 
experience  in  other  canteens  has  proved  its  economy  over  both  coal 
and  gas  in  the  roasting  of  joints.  Some  interesting  facts  are  being 
collected  in  this  connection  by  the  mmy  munition  kitchens  and 
Y.M.C.A.  refreshment  depots  in  various  parts  of  the  country.  Be- 
fore long  it  is  hoped  that  valuable  comparisons  between  the  rival 
methods  of  cooking,  on  a  scale  wiiieh  corresponds  with  restaurant 
and  hotel  practice  will  be  available.  At  the  moment  the  electrical 
method  is  milking  excellent  progress.  Surprise  is  often  expressed 
by  the  superintendents  and  cooks  in  these  large  kitchens  at  the 


the  way  down  the  hall,  at  which  point  it  i.s  dropped  to  a  main  switclt 
and  fuse  box.  From  this  box  the  m  lia  feeder  cable  is  taken  under- 
ground to  an  ironclad  distribution  board,  which  is  placed  below  the 
main '  cooking  table  carrying  ovens  and  boiling  plates  ;  the  fuse- 
box  is  accessible  for  the  replacement  of  fuses  if  necessary.  Tha 
wiring  of  the  main  cooking  table  is  carried  in  conduit  down  the 
longitudinal  supports  of  the  table,  and  tappings  are  taken  off  to 
two  point  control  boards  carrying  on  and  off  switch  and  indicating 
lamp  and  outlet  sosket.  From  these  outlet  points  flexible  con- 
ductors protected  by  flexible  metallic  tube  convey  the  current  to 


il  liMiliri!:  jiliit".-  iirr.  In  (he  fuic.^r, 


<KR.M,  \"tkw  ok  "TnKTrY"  Cantf.en. 

■■  hut  cuiiliiiaid'i  ill  th"  middlcirroiiiid.     TIk' iiu-n  ■■^it  on  the  left  arullh. 


1  ihe  right. 


having  in  meal  j)er  head  which  is  possible  with  "  Tricity  "  ajiparatu.s. 
None  the  I<>i4,s,  the  practical  example  at  the  Hayes  works  canteen  of 
the  BritiMh  Eh'ttric  Transformer  Co.  where  4  oz.  of  meat  per  head 
giveB  3}  oz.  jier  head  on  the  table,  carries  conviction  in  many  cases  ; 
cwjUh  who  an-  uwd  to  coal  ar.d  gas  allcjw  7  oz.  to  8  oz.  per  head. 
In  the«e  ilayo  of  cxceHsively  high  meat  jirices  economies  of  this  kind 
V<>  a  long  way  towards  paying  for  the  cooking  installation.  In  the 
itiMtallntioii  under  revirw  these  gratifying  results  are  to  be  looked  for. 

The  canteen  is  open  j)raelically  daj'  and  night,  except  for  a  few 
huurx  on  Simdny.  and  the  organisation  of  the  cuisine  is  under  the 
I'oiitrul  of  the  Y.AI.f'.A.,  .Miss  Morse  being  the  superintendent  in 
•  hjirge. 

The  main  feider  in  carriid  up  one  of  the  end  walls  of  the  building 
iiilo  Ihe  FMif  and  iieross  Ihi'  s|iiii  girders  to  a  puiiit  at  aliont  '.i  ])arts 


.l.t.K-    ,..l.   II, J.--,    o    H;\>  Holuil    >ll    Hill  4    ,HVI7III    I  A  lll.i:    IN     mil  l.nlint'MI, 

li*«  nu  hot  cui«l)C*r<l  lu'low  nnil  in  tbentorp  quite  comforUhle  li.  work  by. 


the  hot-plates  u.scd  either  in  the  ovens^or  urdtr  the  boiling  pans. 
This  arrangement  tends  to  conserve  the  wiring  and  make  the  supply 
system  compact.  The  main  cooking  table  is  divided  electrically, 
there  being  an  equal  loading  of  hot-plates  on  each  side  of  the  240-volt 
systi  m,  so  that  the  supjily  voltage  of  each  side  is  120  volts.ti  There 
is  a  main  riser  from  the  distribution  board  previously  mentioned  to 
the  I  oof  for  the  supply  of  an  isolated  boiling  plate  at  some  little 
distance  from  the  main  tabic.  The  whole  of  the  cooking  circuit 
wiring  is  done  in  steel  conduit.  WB^ 

Jn  a  separate  room  which  is  entered  from  the  outside  of  the 
building  are  two  coke  boilers,  one  of  which,  an  "  Ideal  "'  No.  2B8, 
siip])lies  the  radiators  for  the  heating  of  the  building,  and  the  other, 
II  Beeston  Domestic,  which  furnishes  hot  water  for  the  urns  and 
cooking  generally.  In  connection  with  this  boiler  there  is  a  largn 
storage  tank.  It  is  interesting  to  note  that 
the  hot  water  for  heating  purposes  is  kept 
circulating  by  a  small  alternatceurrcnl  motor 
direct  coupled  to  a  centrifugal  imnip. 

In  addition  to  the  main  ovens  there  is  a 
large  carving  table  ami  four  hut  cupboards, 
which  are  used  both  for  (h.>  warming  of 
meals  brought  in  liy  the  eiuplnyees  thcm- 
silvcK  and  also  for  the  keeping  warm  of  food 
i(«)ke<1  in  the  kitchen.  The  curving  table 
.111(1  thiw  hot  cupboards  are  (it ted  with  the 
iiitcKt  pattern  of  Berry  "  Flamingo "  ole- 
meiits,  these  being  piaerd  in  horizontal  posi 
lion,  in  Ihe  ca.se  of  the  carving  tabic  oiii- 
liclow  cm  h  dish  and  in  the  case  of  the  hot 
ISMMj  1  iipbnnrdM  a  iiumlici-  lixid  ill  the  lower  purl  of 

^  Ihe    eiipl"Mii,l     Mild      protected     by  a      ni'lal 

I       k  'Hie  cat  viiiglalpje  is  ii(  iiiterpst  in  lliil  I  here 

I      I  IS  no  hoi  eiiplioiud  below  to  cause  ilis.oiiifort. 

I     m  to  the  carver  by  heating  his  or  her  li'Ks      Thn 

^        '       I  hot  euiibiKinlH  also  are  set  trftnHVeisrIy   near 

^  i  ih«    lirst     iciw    of    lablcH     nnd     tlu>     form 

iiiuntxTKiipon  which  the  hot  food  and  warmed 

(liHhm        are       deliverwl        lo        Ihe       cub- 


191 


SUPPLEMENT  to  "  The  Electrician."  March  23,  1917.     (xxiii. 


"As  Good  as  the  BEST  in  '92." 

"  In  the  early  days  when  I  wa;  a  keen  motorcyclist,  I  wanted 
a  new  accumulator  and  was  offered  one  of  Vandervell's. 
1  had  never  heard  of  the  name,  but  the  seller  told  me  it  was 
made  bv  a  little  firm  which  had  iust  started  business,  but 
thJy  Wire  making  a  battery  that  v/as  as  good  as  the  best. 
1  b:ught  it  and  never  regre  ted  the  purchase." 

~  Extrdct  from  ILLUSTRATED  LONDON  NE\-VS. 


ACTON  .  LOMDON  .W. 


Manufacturers  of 

PHOSPHOR     BRONZE, 

GUN  METAL,  MAN6AME8E  BRONZE 

Brass  &  Copper 

Tubes,  Sheets, 

Rods,  Wire,  and 
CASTINGS. 

PHOSPHOR  TIN. 
PHOSPHOR  COPPER. 

CHARLES  CLIFFORD  &  SON,  LTD.. 

BIRMINGMAM. 


ALSO    AT 
BIRMINGHAM,     GLASGOW,     MANCHESTER,      NEWCASTLE. 


JUST  AS  THAT   SPOT  ATTRACTS  YOU,   SO    WILL 

OUR  PRICES   FOR   FANS.     WRITE  FOR   NEW   LIST 

TO-DAY   OR    PHONE   AVENUE   5366. 

ENTERPRISE     MANUFACTURING     CO. 

ASHDOWN  &    ROBERTS). 
Gun    Street    Electrical    WorU».    London,    E.  1 . 


For   Hotel    Lighting 

ROPE 

ELASTA 

WIRE  LAMPS 


Mnde    by 

POPE'S   ELECTRIC 
LAMP    CO.,    LTD., 

HYTHE    ROAD. 
WILLESDEN.    N.W. 
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Deliveries  from 
Locai  Stools, 

^No  matter  where  your  business  is  situated, 
there  is  a  "Z"  Lamp  Depot  within  easy 
reach,  and  ready  and  able 
to  supply  you  promptly 
with  any  quantity  of  British- 
made  "Z"  Drawn  Wire 
Lamps,  irrespective  of  type. 

Ask  us  for  our  new  cata- 
logue, and  get  in  touch 
with    our    nearest    address. 


m 


^ 


m 


a^ 
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THE  "Z      ELECTRIC  LAMP  MFC.  CO.,  LTD. 

OFFICES  AND   WORKS  :    SOUTHFIELDS,  LONDON,  S.W. 

Dffats  ill  Prindfal  Cities. 


Following  is  a'  list  of  the  ■Triclty "  apparatus  supplied  for  the 
iiist)illation. 

Two  double  ovens. 

Two  single  ovens. 

Twelve  ribbed  plates  for  same  titted  with  high  and  low  switches 
(loiuling  IMIO  watts  each). 

Twelve  lontrol  panels  eonsi.sting  of  fuse,  D.P.  ,Switeh,  lamp  indi- 
•  nlor  .'ind  I'lug  eonneetion. 

Kourteeii  plain  boiling  j)lates  fitted  with  high  and  low  .switches 
(loading  ViTM  watts  each). 

Fourteen  control  panels  iw  aboVe. 

Four  hot  cupboards  7  in  by  I  in.  by  .'J  ft.  .'J  in.  high,  made  of  .sheet 
«|i  el  and  angle  iroTi  frame.  Three  lilted  with  «ight  shelves  to  take 
pUtis  of  meat  and  vi'getables  (04  in  c^ach),  so  that  quick  serving  can  be 
efle.teil  anil  one  with  five  shi'lves  for  wanning  up  men's  own  dinners. 
Th'ne  cupboards  are  used  as  the  counter.  Each  is  controiied  bv 
Ihrci-  hwitche«  loading  '.\  kw. 

One  c.irving  table  Oft.  Oin.  long  by  2  in.  deep  by  .5 in.  high,  ground 
iind  iKiiixhcd  all  over,  complete  with  two  tinned  copper  meat  dishes 
and  nickel. plated  covers.  The  whole  Btands  on  wood  framing, 
loiuling  \\  kw. 

Kciir  large  boilern  for  polatocH,  vegetables  and  puddings,  fitted 
with  wire  biwketH  anrl  draw-off  tapH,  mIzoh  20  in.  by  Ifiin.  by  12  in 

Three  large  boilers,  no  biwketH,  Hi/.o  20  in.  by  115  in.  by  12  in., 
e»|iai'it y  Hi  gallonn  i  mh.  used  for  boiling  water  to  imike  teii. 

Three  ham  U>ilerH  with  druw-oll  iayui. 

Two  1 2' pint  MiucuponN. 

Two  (I  pint  Knucppnnfi. 

Twi,  tl  pint  sauccpiinH. 


INSULATION 


lER^ARRiOEN.  LTQ^ 


BEADS 


Iwo  b  pint  linuigs  ioi  t>  jmit  saucepans  ' 

Two  cover  plates  used  for  standing  over  boiling  plate  .so  that 
several  .small  pots  can  be  used  at  one  time. 

The  above  utensils  are  used  in  conjunction  with  boiling  plates. 

We  understand  that  150  hot  meals  are  served  each  day,  and  150 
light  meals. 

Needless  to  say,  the  kitchen  .section  of  the  canteen  is  delightfully 
clean  and  free  from  noxious  fumes.  The  "'  Tricity  "  ovens,  in  being 
placed  on  tables,  are  breast  high,  and  are,  therefore,  most  coiii- 
fortable  to  work  at.  What  cook  likes  kneeling  at  the  door  of  a  hot 
oven  to  handle  heavy  roasts  of  meat  ?  In  this  resjject  there  is  a 
considerable  saving  of  time,  and  obviously  the  kitchen  staff  are  not 
likely  to  grumble  at  a  feature  which,  while  it  is  out  of  th?  ordinary, 
makes  for  their  comfort.  We  can  expect  to  hear  in  the  early  future 
that  the  workers  in  these  canteens  will  be  anxious  for  employment 
only  where  there  is  ele<"tric  cooking  apparatus  installed. 

The  architect  for  the  building  and  the  electrical  installation  in  this 
interesting  canteen  was  Mr.  A.  Alban  H.  Scott,  Lincoln's  Tun-fields, 
London,  W.C. 

WESTINGHOUSE  WEATHERPROOF  LIGHTNING 
ARRESTER. 


The  "  M.P."'  or  "  Multi-Path  "  lightning  arrester,  described  in 
Ijeaflet  No.  305/lOB,  has  been  designed  for  alternating  or  direct 
current  circuits  where  the  voltage  to  earth  does  not  exceed  650.  On 
three-phase  circiuts,  where  the  neutral  point  is  connected  solidly  to 
earth,  the  arrester  may  be  used  with  voltages  up  to  1,100  across 
phases  ;  where  the  neutral  point  is  earthed  through  a  resistance,  or 
is  not  in  eonneetion  with  earth  at  all,  the  maximum  voltage  on 
which  it  may  be  used  is  650  across  phases.  The  "  M.P."  arrester 
has  a  discharge  cai^acity  many  times  greater  than  is  the  case  with 
the  usual  forms  of  low  voltage  arresters.  It  is  non-arcing  in  opera- 
tion, consumes  no  energy  except  at  the  instant  of  discharge  and  its 
etfectiveness  is  imimpaired  after  frequent  and  long  service.  It  re- 
<|uires  lio  re-settuig,  and,  owing  to  the  absence  of  moving  parts, 
frequent  inspection  is  not  necessary. 

The  arrester  consists  e.s.sentially  of  a  cylindrical  block  of  specially 
prepared  carborundum  of  high  resistance.  The  material  is  granular 
in  texture,  with  small  air  siKices  distributed  unifoimly  throughout  its 
mass.  When  an  excessive  voltage  rise  takes  place  on  the  line,  due 
to  lightning  or  static  surges,  the  charge  passes  to  earth  through  the 
carborundum  block,  and,  in  its  passage  is  split  up  into  a  large  nvmiber 
of  minor  discharges  by  threading  through  the  interstices  of  the 
grannies.  The  intensity  of  the  discharge  is  reduced  to  harmless 
proportions  by  being  spread  over  the  huge  surface  of  the  bibck. 
The  resistance  of  the  jiath  to  earth  is  such  as  to  prevent  the  line 
voltage  maintaining  an  arc.  The  carborundum  block  is  separated 
from  that  portion  of  the  arrester  which  is  connected  to  the  line  b\ 
a  snuill  air  space.  This  completely  insulates  the  lino  from  eiirlh 
except  at  the  moment  o{  discharge.  ' 

The  ai)paralus  is  contained  in  a  dust  and  weather-proof  eiuso  of 
galvani.scxi  cast-iron  which  can  readily  be  opened  up  for  inspection. 
Tho  arrester  ])r(iper  is  completely  insulated  from  the  case  by  means 
of  porcelain.  When  recpiircd  in  eonneetion  with  overhead  lines,  it' 
is  advisable  to  have  choke  coils,  in  addilion  to  iirrcsters.  at  every 
point  where  the  line  enters  a  building  in  order  to  ensure  tho  whole 
discOiarge  taking  place  at  tho  arrester  and  to  pri'vent  surges  being 
conducted  to  the  a|)paratus  within  the  building.  At  luiinto  along 
the  line  choke  coils  are  not  necesHiiry.  , 

l'"iM(lier  del  ails  from  the  British  Wi'Stinghouse  Klectric  ^:  Mfg.  Co.. 
1,1.1..  Trallord  I'arU.  ManrlieMlir 


BASTIAN  METERS 


FOR 

DIRECT  CURRENT 

ONLY. 

Made   in    ENGLAND   with 

BRITISH  CAPITAL  and  BRITISH  LABOUR. 

TM«      WAmXIAM      IVIKTCW     COIVir>ANV,    l.-rD..       BARTMOI-OIVIEVV     WORKS,     KENTISH     TOWN,     N.W. 
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THE   ROUND  Table.     4> 

4-  Bt    "KVA"  "^ 

One  of  the  naiiu-s  Migufstod  fur  The  KnjiiuetTs'  Club,  .Man- 
cliester,  was  ""  The  .ioule  Clul)."'  A.s  HiU  remarked  in  his 
.receut  Paper,  tliis  proposal  must  have  been  made  by  a  ""  lunch- 
iiiw  "  member,  who  had  in  mind  the  mechanical  equivalent 
0,'eat !  I  think  that  member  must  have  foreseen  the  present 
f6od  crisis,  which  threatens  to  develop  into  rationing  in  terms 
■of  calorie.*  or  eat  units. 

*  *  !S  * 

The  annual  dinner  of  the  Engineers'  Club,  Manchester,  held 
on  Tue.sday  night  last,  was  a  most  congenial  gathering. 
•■  .Jiiiuuy  "  Dale  (Vulcan  Boiler  In.surance  Co.),  who  proposed 
the  toast  of  "'  The  Club,"  worked  in  a  story,  which  I  will  risk  as 
a  chestnut.  It  was  of  a  lady,  anxious  to  conform  to  the  new 
food  regulation.s,  who  wrote  to  Lord  Devonport,  saying  ; 
■'  Yesterday  I  lunched  at  the  Carlton,  had  tea  at  Princes, 
tlinner  at  the  Ritz,  and  supper  at  the  Savoy.  Did  I  do  any- 
thing wrong  ?  '■  Lord  Devonport's  answer  was  short  and  to 
the  point  :   ""  Don't  you  remember  '. 

*  *         *         * 

Hili  was  in  great  form  in  the  speech  he  made  in  response  to 
his  presentation  and  the  toast  of  his  health.  He  cau.sed  much 
merriment  by  hi.s  references  to  the  "  parents ''  of  the  club  : — 

Since  I  had  the  pleasure  of  opening  one  of  our  debates  here  five 
weeks  ago,  there  has  been  a  good  deal  of  discussion  as  to  who  was 
really  the  Father  of  the  Club.  No  one  seems  to  be  interested  in 
Huding  out  the  Motlier's  name,  and  I  think  it  just  as  well  not  to 
inquire  further  in  that  direetion.  Her  child  is  strong  and  vigorous, 
and  she  may  be  pardoned  niuch  because  she  loved  greatly,  for  if  she 
had  not  greatly  loved  there  would  not  be  so  many  individuals  and 
oommittees  claiming  to  be  the  Club's  father.  It  has  been  stated 
in  a  letter  to  The  Klectrician  that  the  Institution  of  Electrical 
Engineers  Local  Con\mittee  stand  in  loco  parentis  to  us.  I  cannot 
say  if  this  is  so  or  not.  If  it  is  a  fact,  then  the  Institution  has  done 
one  thing  to  justify  its  existence  ! 

*  *  *  * 

1  ran  into  a  good  story  up  North  this  week.  In  a  certain 
P.H.  (no,  not  public  house  !),  which  shall  be  nameless,  a  new 
3,000  kw.  alternator,  which  shall  also  be  nameless,  has  been 
installed.  Since  being  put  to  work  it  has  become  very  hoarse 
(damp  straui  and  a  wet  air  filter  may  be  responsible  for  this), 
and  it  can  be  heard  on  a  fine  night  with  the  wind  in  the  right 
direction  live  miles  away  !  When  it  started  running  the  local 
Specials  were  called,  out  to  stand  by  for  an  air  raid,  for  that 
alternator  has  got  the  .same  note  as  a  Zepp.  In  order  that 
there  shall  be  no  mistake  when  the  enemy  airships  do  come, 
the  P.H.  has  agreed  to  shut  the  machine  down  I 

I  thought  that  electricity  would  have  to  form  a  part  of  the 
present  Ireiizied  agriciiltural  revival.  "  Punch  "  states  that 
allotment  holders  have  been  warned  to  be  on  their  guard 
against  wire-woriiix. 

The  rationing  craze  is  effecting  M\any  changes  in  our  methods 
of  living.  Doubtless  with  an  eye  to  encouraging  food  economy. 
Price's  Patent  C'andli'  r,,.  advertise  •■  Ta.'^teful  Lighting''! 
But  is  it  good  ta.ste  i 

Starting  as  a  ripple  they  have  now  bccnnie  a  waxc. 

And  soon  may  develop  to  an  ocean. 

If  anyone  is  desirous  his  energy  to  save. 

We  can  tell  him  how  to  fruetify  his  notion. 


"■  ]jA  Eire,"  Paris,  puts  up  a  good  joke  anent  the  coal  situa- 
tion. Old  Lady  to  the  Vicar  :  "  Oh,  Vicar,  I  beg  of  you  not  to 
mention  the  "  fires  of  hell  '  in  your  sermon  to-day.  It  would 
only  lead  us  into  temptation  during  this  terrible  shortage  of 
coal."  What  Bastian would  describe  as  a  "Real  Red  Heat" 
joke.  *         *         *         * 

The  following  letter  from  Japan  is  taken  from  the  advertise- 
ment of  A.  J.  Greenly  &  Co.  (entitled  "  The  Business  of  En- 
gineering ")  in  last  week's  "  Engineer  "  : — 

"  Regarding  the  matter  of  escaping  penalty  for  non-delivery 
of  the  bar  machine,  there  is  a  way  to  creep  round  same  by 
diplomat,  and  we  must  make  a  statement  of  strike  occur  in 
our  Factory  (of  course  big  untrue). 

"  Please  address  my  firm  on  enclosed  form  of  letter  and 
believe  this  will  avoid  penalty  of  ca.se.  As  Mr.  B.  is  most 
religious  and  competent  man,  also  heavily  upright  and  godly, 
it  fears  me  useless  apply  for  his  signature.  Please  attach  same 
by  Yokohama  Office  making  forgo,  but  no  pause  to  fear  prison 
happening  as  this  is  often  operated  by  other  merchants  of 
highest  integrity.  It  is  highest  unfortunate  Mr.  B.  is  so  god- 
like and  excessive  awkward  for  business  purposes.  I  think 
much  better  to  add  little  serpent-like  wi-sdom  to  upright  man- 
hood and  thus  found  good  business  edifice.  ' 

's:  *  *  * 

THE  AP0THE081S  OF  THE  POINT. 
Oh,  wentlemen,  listen,  I  pray,  for  0-0833  of  an  hour  ! 
I  walked  in  the  street  yesterday,  and  1  sighted  a  beautiful  tower  ; 
Its  height  I  computed  to  be  (I  express  it  in  metrical  fashion) 
.Inst  76  metres  0-3,     Now  to  climb  high  with  me  is  a  passion  ; 
So  I  hastened  my  stejig  till  I  came  to  its  base,  where  a  pei-son  unsightly. 
Demanded  0-l<3f>()  of  a  bob,  ere  he  very  politely 

Allowed  me  to  start  the  ascent,  which  I  did  ;  and  I  found  very  shortly. 
That  before  I  had  got  more  than  0-333  of  the  way,  I  was  portly. 
And  when  I  at  last  reached  the  top,  I  was  night  at  the  end  of  my  [wwers, 
So  I  looked  at  my  watch — it  was  5-9166666  hours  ! 
Then  I  promptly  descended  and  went  to  the  Feathers  Hotel,  which  was 

near. 
My  thirst  to  assuage  I  demanded  0-568  litres  of  beer. 
Which  greatly  refreshed  me,  but  cost  me  0  208  of  a  sov'r'in. 
Then  homeward  I  turned.    At  the  back  of  my  mind  there  were  pleasant 

thoughts  hov'rin'. 
Of  the  beautiful  way  in  which  decimals  fitted  the  shackles  of  metre. 
For  when  you  are  short  in  vour  feet,  all  vou  do  is  to  use  a  repeater  ! 

W.  E.  M. 
(Reference  to  the  Eleptrical  Trades'  Directory  Conversion  Table  will 
elucidate  the  facts,  which  appear  to  be  that  you  are  asked  to  listen  for 
five  minutes  whilst  the  scribe  tells  that  he  saw  a  tower  250  ft.  high,  paid 
2tl.  admission,  got  tired  before  he  had  climbed  a  third  of  the  way,  found 
it  was  five  to  six,  came  down  and  had  a  pint  of  beer,  price  .5d.) 
*  *  *  * 

THIRTY-SEVEN  YEARS  AGO. 

[From  The  Electbician  (Second  Series),  March  27, 1880.] 
A  DiscL.AiMER. — Wc  Icaru  with  si  nv  surpri.sc  that  our  description 
of  an  inc'dcnt  which  occurred  at  the  last  meeting  but  one  of  the 
Society  of  Telegraph  Engineers  has  been  ntisintcrpretcd.  The  use 
of  the  word  gentli mm  w.is,  Ivih-i  il,  -i'miily  descriptive  of  the  kind  of. 
;  in  -nities  we  win-  (h  -d  imI  iil'.  !'■  i  Ii:i|  s  the  sentence  would  have 
been  sufficiently  «li  ai-  uilhoiit  thai  \\nv,\  ;  and  its  it  appears  to  have, 
given  pain  we  regret  that  it  was  used. 

The  Tyson  Motor. — This  little  portable  and  ornamental  nwtor. 
doing  1.000  foot-pounds  of  work  per  minute,  might  lie  found  useful 
in  the  laboratory  and  elsewhere  for  driving  small  dynauio-electrie 
machines.  The  "  Scientific  Anu-rican  '  says  that  "  il  is  a  steam 
engine  with  a  non-explosive  steam  geiuTator,  and  without  a  steam 
gauge,  water  gauge,  or  safety  valve,  and  its  boiler  or  generator  hivs 
but  onc-tiftieth  the  cubical  capacity  of  an  ordinary  boiler  adapted 
to  the  same  engine."  Either  gas,  coal,  oil  or  gasoline  nmy  be  used  as 
fuel  ;  or  in  the  larger  forms  of  the  engine,  wood  and  coal  may  be 
employed.  When  the  gas  is  turned  on,  all  that  is  necessary  is  to 
|ii>oi-  into  Ihc  machine  a  few  ipiarts  of  water  every  foiu-  or  live  hours. 
If  this  supply  be  omittrtl  the  engiiu-  sto])s,  but  cannot  explode.  A 
practical  comparison  of  this  motor  with  the  best  forms  of  gas  eiigino 
would  be  interesting. 
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ELECTRIC  ALLOY  STEEL  PLANT. 


O  'llic  Litrotic  ICIi-itric  .Stct-l  Co.,  of  Latrobe,  Pa.,  I'.S.A,,  are  on- 
'^iigc<l  in  till-  iirocliKtioii  on  a  tonnage  basi.s  of  ball-bearing,  die, 
in.ignr-t  and  highspeed  Kte*-l.s.  Their  plant  includes  two  6-toii 
HiToult  eleetric-  furnaees  and  one  of  Ston.s  eapaeity,  as  well  as  a 
Iton  e.\|Hriiiiintal  ilettric  furnace.  The  major  part  of  the  output 
t{n«t(  into  chrome,  chrome-nickel  and  chrome-vanadium  .steels,  but 
high-NfM-eil  Hteel  JK  uIko  ii  conspicuous  article  of  manufacture,  A 
I2in.  and  a  16-in:  rolling  mill  constitute  the  finishing  end  of  the 
plant,  which  can  produce  rounds  from  :VIS  to  5  in,  in  diameter. 
Mjunres  from  j  in.  to  4}  in.  on  the  side  aiul  Hats  from  !»/:{2  l)y  \  in, 
to  1  in.  by  8  in.  A  12-in.  mill  ilo(-s  not  seem  the  most  usefid  mill 
for  H  ri'ltiin.  roimd.  l)Ut  possibly  i-.\istiiig  j)lant  is  being  iifili.sed, 

'• l'-<tri'-  furnaccN  ar<-  arranged  along  the  centre  line  of  the 

main  or  ori((inal  foundry  building,  which  is  60  ft.  witle  and  tliey  are 
I'K-iiled  toward  one  end,  with  tjie  scrap-bins  near  to  them.  A  rail- 
way (lidiiig  bringit  the  scrap  cars  alongside  the  bins,  and  a  narrow- 
gaugc*  tr.u-k  provides  for  carrying  t<i  the  furnaces  the  i-harges  madi- 
up  from  (111-  material  in  the  different  bins.  The  bins  are  covered  for 
|ir..i..  ti.,i,  from  Ihr-  ucalber.  anil  a  similar  group  of  bins,  reached 
.il-'>  bv  tie  yaiUay  Hi.jing,  provide-  for  the  Klorage  of  bricks  ami 
•  •i|.'  f  iii.i.rialH  for  the  fiirnaceN.  'I'liis  main  part  of  the  works  has 
I'  'II  I"  •.;'.<i  (I.  Wide,  on  i-aeh  side,  but  longitudinal  as  well  as  lateral 
I  \u  u  ii,ii  wir.'  made,  and  an  cxt^-nsion  to  tin-  main  bay  gives  space 
(or  biiililing  up  Hpiire  loiw  .if  the  (urnaees  and  for  storing  and  lining 
l.iilli .  .111.1  aerinniniKlnliiig  the  slag.  Heyond  the  lean-to  containing 
"''    ■         '  '       '•,    riirnaei's  and  the  iliiriTi-nl  heating  furnaees 

'    '  .  all  dipartmenlH  in  direil  cnmmiinicalion 

■'■'■'  f^.  ).„;„«  di|.;iII.M.  Ml-.  ^lMu»|l\   MlllUll|i-r 


As  "regards  materials  used,  furnace  charging  sheets,  selected  at 
random,  show  that  for  making  a  steel  rimning  about  0-98  per  ceiit. 
c.irbon,  0-3  per  cent,  manganese  and  0-35  per  cent,  chromium,  the 
charge  would  be  made  up  about^as  follows  :— Pig-iron.  1,300  lb  • 
punchings,  2,800.1b.  ;  tool  scrap,  2^200  lb.  ;  drop-forging  triimnings' 
7,000  lb.  Similarly  the  composition  of  the  charge  for  steel  made  in,' 
one  of  the  larger  furnaces,  to  run,  say,  1-06 per  cent,  carbon,  0-32  per 
cent,  manganese,  and  1-38  per  cent,  chromium,  would  be  about  as 
follows  :— Pig-iron.  2,lc01b.  :  chromium  scrap,  2,oO(l  lb,  ;  carbon 
scrap,  1,0001b,;  drop-forgiug  trimmings,  1,000  lb.  :  punchings, 
6.350  lb,  ;  chromium  trimmings,  1,000  1b,  :  limestone,  COO  lb  and 
burnt  lime,  200  lb. 

The  steel  is  cast  in  split  moulds,  4  in.  to  14  in,  in  diamet.-,  and 
hot  refractory  tops  are  used.  For  forging  the  ingots  a  3-ton  tleam 
hammer  and  a  600-ton  high-speed  steam  forging  press  are  provided, 
and  a  2,500-lb.  and  an  800-lb.  finishing  hammer  are  also  included  in 
the  equipment.  The  stripped  ingots  are  heated  in  eoal-burninc 
furnaces  near  the  hammer  and  the  press  as  indicated.  Each  of  these 
lurnaces  is  of  three-door  size,  and  is  equipped  with  steam-jet  burners. 
As  ordinarily  operated,  the  forged  ingot  is  cut  in  the  midtile  into  two 
Ijillcts,  Before  pa.ssing  into  the  heating  furnaces  of  the  rolling  mills, 
the  billets  are,  of  course,  gromid  on  the  surface  wherever  folds,  slivers 
or  other  blemishes  are  discernible,  and  for  the  etching  processes  there 
is  a  group  of  stationary  and  swinging  grinders  of  the  individually- 
motor-drivejj  type  seen  in  foundry  cleaning  rooms. 

The  arrangement  of  the  rolling  mills  comprises  five  stand.*  of  three- 
high  12-in.  mills  with  the  heating  furnaces  near  by  and  the  16-iu 
three-high  mill,  which  is  of  three  stands.  Both  mills  are  electrically 
iiri\en.  Overhead  light  trollies  provide  for  bringing  the  billets  from 
the  billet-heating  furnaces  to  the  mills,  but  the  rolling  mill  is  al^o 
served  by  a  travelling  brdge  controlled  from  the  floor.  The  12-in. 
mill  delivers  a  jiroduct  from  the  smaller  sizes  uj)  to  of  in,  diameter  in 
the  case  of  roimds  and  to  5  in,  by  i  in,  in  the  case  of  the  flat  bars. 
In  octagonal  and  hexagonal  shapes  the  top  size  is  equivalent  to 
about  li-in,  hexagons.  The  16-in.  mill  produces  from  2-in,  roimds 
upward  to  the  maximum  sizes  already  mentionid, 

A  railway  track  entering  the  rolling  mill  toward  the  finishing  end 
]iri.\  .lies  for  the  ready  delivery  of  ])rcducts,  and  a  wagon  road  gives 
f;iri lilies  for  automobile  truck  transportation,  A  warehouse  is  in 
I  nurse  of  constiuetion.  in  which  is  to  be  a  heat-treating  department. 
with  gas  furnaces  and  oil,  biine  and  fresh  water  for  quenching.  A 
completely  equipped  laboratory  for  scientific  investigation  and  re- 
search work  forms  an  important  part  of  the  ]ilant.  It  is  equipped 
with  testing  machines  for  the  examination  of  physical  characterisfi(-s  , 
and  a  special  heat-treating  plant  is  included.  The  finishing  equip- 
ment in  the  rolling  mill  includes  an  annealing  fnrnac-e,  and  special 
tube  containers  allow  for  |)acking  the  bars  to  be  aimealed  against 
exposure  to  atmospheric  inthu-nces  within  the  furnace.  Two  hot 
saws  for  the  16-in.  mill  and  two  straighteners  and  a  polisher  and  a 
stiaightcner  for  fiat  bars  are  provided.  KIcctric  current  for  the 
furnat-es  is  pm-chased. — "  Iron  Age.'' 


SMOKELESS  FUEL. 


Ft  is  interesting  to  note  that  iirominent  electric  jiower  engineer-; 
are  being  interrogated  by  the  lay  ])ress  upon  matters  of  natioiuti 
importance.  The  publication  of  interviews  similar  to  that  recently 
issued  by  the  "Yorkshire  Oli.server  "  will  do  Jiiueh  to  iiuide  and 
iuHueiu-e  i)td)lic  action  and  ojiinion  in  the  economising  nf  our  re- 
.soin-ccs.      A  few  extracts  from  the  interview  are  given  lielow. 

Mr.  William  H.  Woodhouse.  the  engineer  of  Ibe  ^■orl^shire  Klectrio 
l'ow<'r  Co..  who  is  a  liuutber  of  Ibe  British  Association  Committeo' 
as  well  as  of  the  .National  Kleetricity  Suiiply  .lomt  Comniiltce.  in 
the  course  of  a  Htatcmeiit  to  a  represeul.itive  of  tbi'  "  Yorksliini 
Observer,"  sa'd  that  two  i)uporlaut  bulors  in  recent  years  had 
tended  (t>  fuel  economy  namely,  the  devi|o|iiMenl  of  the  publi.- 
supply  of  electric  iiower  by  munieiiialilics  and  power  companie-., 
iiud  the  incri-a.Hdl  preduclion  of  coke  from  by  product  ovens  iii 
whii'h  the  valuable  chemical  products  were  extracted  from  tll«  coal 
,-ucli  as  ammonia,  bcn'/ol,  loluol,  .Vc.  The  progri-.-<s  in  the  use  of 
.1..  111.     |,..Hcr   was   being  mailc   at    an   i-\  er-iiuivasiiig  rale,   tlmugh 
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TWO    PERFECT    DEVICES. 

Simplex   Industrial   Lighting  Fittings  for   Factories. 

Plexsim  Heaters  for  Foreman's  Offices.CraneCabins,  Warehouses,  etc. 
Scientifically  accurate,  mechanically  strong,  foolproof  & 


SIMPLEX  CONDUITS  LIMITED, 
GARRISON  LANE  -  BIRMINGHAM! 
113-7,  Charing  Cross  Road,  London,  W.C. 


mexpensive. 


We  specialize  m  IRONCLAD  SWITCH  and  FL  SE  GEAR,  with  one  aim. 
i.e..  to  produce  the  "most  highly  EFFICIENT  Fitments  for  Satisfactory 
Power  and  Lighting  Service"-  at  moderate  prices. 

I  o  effectively  do  lliis— we  fiove  concentrated  Willi  experts,  supported  by  hislily' 
oreanl^ed  manufacturinc    resources,  on    DESIGN-with    the  result  that  "M  E.M.— 

The  QUALITY' products."  typify  MAXIMUM  SIMPLlCiyi'  and  EF^'ICIE.NC^■ 

at  MINIMUM  PRICE.  Now  note  two  of  our  most  popul.ir  lines  :  - 
n  1  1  ^n  The  ■■  PARAGON  "  Combined  Switch  and  Fuse  Unit  :  Made  to  H.O.  Regulations  ; 
LT  I  I  oyi.  siandardised  and  Interchangeable  Units  ;  Best  English  Porcelain  Bases  :  extra 
strong  Contact  Blocks— easily  renewable;  Contacts  mounted  on  Mica  Insulated  Metal  Bar: 
Poles  mounted  on  separate  bases  ;  Insulating  Bar  across  Switch  Conlacts-ebviating  "  live 
metal  '  risks  ;  Patent  Arcing  Chamber  ;  Interlocking  Lid.  protective  ;  Earthing  Screw  provided. 
R  ?  1  7  1  °"'  Improved  ■  GLASGOW  "  Ironclad  Switch  :  Made  to  HO.  Regulations  ;  Stan 
"  *■'■'•  dardised  snd  Interchangeable  Units  ,  breaks  to  Glasgow  Corp.  Rules  ;  has  Inter 
locking  Handle:  High  insulation  to  withstand  2.000  volts  alternating  current  :  Contact  parts 
caiily  renewable;  Contacts  undamageable  by  quick  closing  :  Detachable  glands  lapped  for 
standard  conduit  :  Lids  provided  with  asbestos  packing  gaskets  to  make  watertight  ;  Silicate 
enamelled  inside  case. 

We  give  the  PROMPTEST  DELIVERIES  in  the  Trade 

--.in. I  tin,  ,i,iisi,lei;itinn'  will  :ifroi-<l  lluyer^  lli.-  miiMM  ,,  .„li,ie,„  ,•  in  ]il.,,in<  .<.rili;u.^  «iih 
US.      \\n„-f„r   rHlly..l,s.,i|,liv.-   (  .,l:,l„;4„e       Id-HW 

The  MIDLAND  ELECTRIC  MFG.  CO.,  Ltd., 

Head  Office  &  Worlcs  : BARFORD  STREET.  BIRMINGHAM. 
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Contractoi 
Office. 
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i  to  the  Admiralty,  War 
India  Office.  Colonial 
Postmaster-General.    &c. 


;it  th>-  pr.si-ntvtirae  public  power  supply  was  only  dealing  with  one- 
<<>iith  of  the  power  used  in  this  country.  The  extension  of  public 
Supply,  it  was  estimated,  would  effect  "a  saving  of  some  40,000,000 
fons  of  coal  a  year,  which  would  be  available  for  export. 

■■  An  «-xtension  of  the  processes  of  carbon  ismg  coal  would  re- 
]»resent,''  said  llr.  VVocdhouse.  "  an  increase  in  the  value  of  the  coal 
of  at  least  one-third,  so  that  if  all  the  coal  used  in  this  countrj-  were 
■carbonised  before  being  used  as  a  fuel  there  would  be  a  substantial 
increa.se  of  value  to  the  nation,  as  the  home  consumption  for  all 
purposes  amounts  to  very  nearly  200  million  toas  per  annum.  Of 
this  ijuantity  the  gas  undertakings  and  the  coke  ovens  are  already 
carbonising  a  large  proportion,  but  of  the  remainder  the  greater  part 
is  us4-(l  in  a  most  wasteful  manner.  Electiic  power  supply  is  the 
most  important  link  in  the  chain  of  futme  economy — first,  because 
the  actual  consumption  of  coal  to  produce  power  in  large  stations 
in  less  than  one-half  of  that  used  by  the  average  power  user  who 
produces  his  own  ;  and  next,  because  economical  processes  of  coal 
larbonisiutoM  can  only  be  carried  out  successfully  on  a  large  scale, 
which  implies  that  the  power  prcduccd  must  be  distributed  from 
large  carbonisation,  and  generating  stations  over  wide  areas. 

"The  most  wasteful  use  of  coal,  however,  occurs  in  the  domestic 
lireplaee  ;  not  only  does  the  greater  part  of  the  heat  go  up  the 
fhiiiiney,  but-,  the  resultant  smoke  and  ac  d  produced  have  a  most 
detrimental  effcet  on  human  and  vegetable  existence.  The  use  of 
gits  and  electric  heating  and  cooking  is  extending,  but  the  Knglish- 
iiiiin  H  love  of  the  o(M-n  lire  is  so  strong  that  we  cannot  hope  to 
nlwlisli  it  by  these  means  alone,  at  least  for  some  years.  The  solu- 
tion of  this  (liirieulty  seems  to  be  in  tho  prcduction  of  a  smokeless 
fuel  frrjm  which  the  valuable  chemical  constituents  haver  first  been 
•Mri.  t.,|.  In  (hJH  connection  the  develoiments  being  made  by  the 
^-'i  liu.  Kleclric  Tower  Co.  juay  be  of  interest.  The  company's 
'  '     'ipply  inelrrlcH  the  Yorkshire  eoalliefd,  and  th<-ir  develop- 

•  '  •      !    recent  years  have  hv.(\  the  twofold  object  of  extending  the 
■     '  ■  '■  ■  trie  ixiwiTuml  co-o|)eraling  with  tho  collieries  in  prcducing 
'    ' '■  '"■'""  low-grade  fuel  ar.d  waste  heat  from  ctikc  ovens. 
I  I     !  .11.  I  deve|ri|  nient  led  some  years  ago  to  the  erection  of  a  power 
'  .'     '■   HI  llie   UarnHley  eoultield  in  which  the  fw\  used  was  the 
I    '     -■'■<  from  a  large  battery  of  coke  ovens.      In  the  next  few 
f'lrlher  di-velo|  ni-nt  will  be  set  to  work-  luimcly,  a  ])lant 
'    "iTink.l.K^  f,„|  fur  doMH-Hlic  purpfjH.s,  from  \viii<-li  pl.-uil 


E.  SHOWELL  &  SONS,  LTD., 

8TIROHLEY,     BIRMINGHAM. 

SOLID    FORGED    BRASS   WING    NUTS. 

Lipped  Standard  Whilworlh  and  B.A.  Standard. 


I 

I 
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N..     1   1 
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LIONEL  ROBINSON, 


^.   STAPI.F.    INN. 
I  DNDOS,       U    ( 

.-:     ■       .'-        li     "     ..     IIJJ. 


the  Power  Co.  will  take  the  surplus  gas  and  convert  it  to  electric 
power." 

"  The  Fuel  Research  Committee  has  a  great  work  before  it.  But 
tlie  lines  of  progress  are  fairly  well  defined  and  the  machinery  for 
economy  exists  in  the  colliery,  electric  power  and  gas  supjily  mider- 
takings  of  the  country.  It  only  remains  to  co-ordinate  tlie  various 
interests.  The  electricity  supply  industry  is  actively  intticsting 
itself  at  the  present  time  in  a  consideration  of  the  economies  to  lie 
made  by  linking  up  the  various  municipal  and  company  umUi- 
takings  throughout  the  country.  There  can  be  no  doubt  that  by 
this  means  an  immediate  and  considerable  saving  can  be  made,  and 
it  is  to  be  hoped  that  the  good  will  and  friendly  feeling  neeessaiy 
between  the  various  industries  concerned  in  the  fuel  economy  will 
rapidly  bring  us  to  the  days  when  there  will  be  no  smoke  from  either 
factory  or  domestic  ehin^ne^s,  and  clean  air  and  sunshine  will  return 
to  the  industrial  portion  of  the  West  Riding,  not  to  mention  thi' 
enormous  money  saving  that  will  result." 


FERODO  APPLICATIONS. 


The  abnormal  conditions  of  present  day  manufacture  are  respon- 
sible for  many  new  problems  which  are  arising  in  engineering; and 
other  works,  and  new  methods  are  being  employed  to  solve  these 
jiroblems.  Quite  recently  the  makers  of  Ferodo  friction  surfaces 
su]i])licd  theu'  material  for  the  lining  of  vice  jaws  for  holding  shells, 
with  most  satisfactory  results.  Another  more  recent  instance  is  the 
use  of  Ferodo  fabric  on  the  brakes  of  cloth  wringing  machines.  Tho 
engineer  of  a  larg^  railway  company  also  reports  that  he  has  fitted 
a  Ferodo  fabric  lining  of  a  crab  dreclgei  crane  brake,  with  the  result 
that  it  is  still  working  after  14  months,  whereas  leather  lasts  oill>' 
three  months.  Th-  Herbert  Frood  Co.  (Ltd.).  of  Chapelen-le-Frith, 
who  are  the  makers  of  Fei'odo  fabrics,  \\  ill  willingly  advise  on  an\' 
matter  relating  U\  friction  surfaces,  and  will  also  lest  free  of  I'liarLV 
any  matcii;il  of  which  engineers  may  d'ssii-e  information. 


PASSENGER    ELECTRIC    VEHICLE    MAKES    GOOD 
RECORD. 

Tlic  new  nindel  ol  an  I'li-cliic  j>as,Mengcr  vehicle  juaniifiiclured  in 
J)etiiot,  in  a  recent  iiin  from  i\<"W  Vork  City  to  New  Haven.  Conn., 
midc  a  highly  ((.miiiindable  record.  'Phcn-  were  three  pa.wengers 
carried  and  tiie  dislance  of  «S-2  miles,  from  Columims  Circle,  New 
Norli  Cit, ,  to  the  Hotel  Taft,  N<  »  llnvcn.  Conn.,  over  an  o.\fremely 
hilly,  although  smoothly  constructed  road,  was  a<((m\plish<Hl  in 
:i  hours  and  4."i  minutes,  including  all  slops,  Irallic  delays  and  iv- 
duction  of  speed  through  thickly  ixipulalrd  centres,  and  on  a  siiiglc 
1  haige  of  the  bat  tery.  While  an  average  speed  of  2;i-4  milp»  I"!'  I"""' 
ovir  a  distance  of  HK'J  miles  may  not  arouse  the  intcrostof  the  spi'cd 
li.iul.  yi'l  when  it  is  remembered  thai  Ibis  speed  is  mBintaiiicd  over 
H\cragc  roads,  the  speed  is  about  as  groat  as  can  bo  inniiit.iiiicd  by 
"•idler  II  petrol  or  electric  car  with  comfort  to  tho  riders  and  with 
»ali-ty  to  pedoiilrianH. 

This  new  model  is  fiirniMhed  «illi  a  control  systoni  wbidi  provides 
for  the  safely  of  Hie  driver  and  other  occupant*.  H  loiisisls  of  an 
Muloniatie  ilevicc  which,  by  the  pressure  of  the  foot  on  a  |iedal.  even 
iliougli  lh«  car  is  Inivell'iiig  at  full  speed,  inHtanll\  mis  off  the 
current   and  applies  both  brnlics.  regardless  of  the  position  of  the 
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Our  Manufactures  include : 


Cables  for  Lighting,  Power, 

Telegraphy  and  Telephony. 

H.C.  Copper  Wires  and  Strands. 

Aluminium  Wires  and  Sheets. 

Phosphor  Bronze  Wires. 

Brass  Rod. 

Brass  Forgings. 

Enamelled  Wires. 

Cotton  Covered  Wires. 

Aerial  Cables. 

Joint  Boxes  and  Pillars. 

Jointing  Compounds. 

Primary  Batteries. 

Exploders. 

Shot  Firing  Cables. 

Window  Lead. 

Cable  Racks. 

Static  Condensers. 

Pole  Line  Steelwork. 

Paper  Pinions. 

Fuses  and  Fuse  Wire. 

Electric  Welders. 

Telephone  Cords, 

Annealing  Furnaces. 

Tramway  Insulation. 

Overhead  Equipment. 

Electricity  Meters. 

Knife  Switches. 


PRESCOT    PILLARS 

With  Porcelain  Insulated  Cable  Units. 


r;.      1570S'12. 
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The  Ideal  Method  of  Finishing  Off  High  Tension  Hygroscopic  Cables. 
No  Rubber  Tails.    High  InsuUtion.    Easily  Fitted.        1 


BRITISH  INSULATED  S  HELSBY  CiBLES. 

Cablemakers  and   Electrical   Engineers, 

PRESCOT,  LANCASHIRE. 

Works :    PRESCOT    and    HELSBY. 

Branc.    Offices   in:     LONDON.    MANCHESTER.    ^-'^^^°^^^^'^~;^' 
NEWCASTLE.   CARDIFF.  DUBLIN.  LEEDS  &  BELFAST. 


"THOR"  High  Grade  Specialities 

WRIT5  FOR  PRICES  A  DISCOUNTS. 

HASLAM  &  .STRETTON.  Ltd..^»L-:f:„7£:ra;;.S\'\sTo1* 


PEEBLES  ^'"^  '*"'""  *  *^°   '""■ 

^     ELECTRICAL  MACHINERY 

';,i';".-r.'.'.'"^'i  16- 
Engineers.    Ed.nburoh^ 
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BELLING 


FIRES 
GRILLERS 
BOILERS 
OVENS 


ALSO  ALL  KINDS  OF  SPECIAL  ELECTRICAL  APPARATUS 
FOR  MUNITION  WORKS  &  MANUFACTURING  PURPOSES 

BELLING  &   CO., 

ELECTRIC  HEATING  &  COOKING  SPECIALISTS, 
Derby  Road   Works,  Montague  Road, 
UPPER    EDMONTON,    LONDON,    N. 


lontiol  lever.     It  is  impossible  to  start  the  car  again  until  the  con- 
trol lever  has  been  returned  to  neutral  position. 

This  run  is  an  evidence  of  the  "  electric's  "  ability  to  make  an 
average  long  run,  covering  the  ground  at  a  comfortable  speed,  with 
the  feais  of  possible  breakdowns  practically  eliminated.  A  series 
of  niiis  have  recently  demonstrated  the  fact  that  an  electric  auto- 
T)\obile  can  be  very  satisfactorily  used  for  inter-urban  travel.  These 
runs  averaged  distances  of  about  90  miles  per  trip,  and  were  con- 
ducted with  absolutely  no  trouble  of  any  sort.  One  of  the  longer 
runs  was  from  Chicago  to  Milwaukee,  a  distance  of  dOl  miles. 


ELECTRIC  MOTOR  CARS  FOR  INDIA. 


M..I. 
II. , I 


<lri 


High  and  Low  Tension 

SWITCHGEAR 


NEW  SWITCHGEAR  CONSTRUCTION  CO.,  Ltd. 
SUTTON,  SURREY,  ENGLAND. 

ABC  Code   5th   Edition.  Telephone:   Sulton  773. 


alongside  the  driver's  scat,  ami  two  hand-brakes  tixf  dnearthp  passenger 
seat ;  in  addition,  electric  brakes  may  be  furnished,  these  being  operated 
from  the  driver's  seat.  The  electric  brake  should  be  arranged  so  as  to 
short-circuit  the  motor  armature  through  resistance  energising  the  fields 
from  the  battery.  The  connection  for  accomplishing  this  should  pre- 
ferably be  arranged  so  that  it  operates  when  the  controller  handle  is 
brought  slightly  beyond  the  "  off  "  position.  As  the  controller  handle  is 
brought  back  still  further,  it  should  operate  a  hand  brake  on  the  motor 
pulley.  It  would  be  beneficial  if  advantage  is  taken  of  the  long  gradients 
for  regenerative  control.  It  may  be  necessary  to  arrange  for  the  battery 
carriage  to  be  suspended  by  swivels,  so  that  the  battery  itself  will  always 
hang  perpendicularly.  This  matter,  however,  depends  on  the  type  of 
battery  adopted. 


Mr.  Fred.  L.  Milne,  engineer-in-charge  of  Simla  municipal  elec- 
triiity  dejwrtment,  recently  prepared  a  specification  of  the  features 
of  an  electrically-propelled  car  for  use  in  India.  The  following  is 
.in  abstract  of  it. 

.Vmongst  the  requirements  are  the  following  :  Compactness  and  light 
Weight,  capability  of  ascending  and  descending  gradients  of  10  to  25  per 
o-nt.  and  abiUty  to  turn  in  a  small  radius.  Maximum  dimensions  4i  ft. 
wi  !<•  by  ')\  ft.  long.  Two-seater  with  decking  or  small  platform  for 
atl<'n<laiit.  Battery  to  stand  high  discharges  to  overcome  emergency 
gradit  uts.  Motor  to  stand  temporary  overloads  of  300  to  400  i>er  cent, 
control  i^ear  may  l>e  either  direct  or  electromagnetic.  Steering  gear 
jirr-fcralily  of  horizontal  lever  typo  on  account  of  its  big  leverage  and 
■|iirik  111  ion.  Solid  tyres.  Car  to  start  or  stop  on  12  per  cent,  grade. 
.!>  !•>  i.'ive  niaximum  torque  in  the  starting  position.  It  is  essential 
ilii  ■  ,ir  l«-  I  a|i>)i|i'  of  turning  in  an  exceedingly  small  radius.  This 
\i-  done  by  the  alfixing  of  a  duplicate  set  of  control  gear  behind  tli<^ 
r''  -jat,  the  wat  lieing  arranged  to  revolve,  which  would  enable  the 
•  \ii\<  r  to  manipulate  his  car  by  a  reversal  in  direction  of  motion  and  at  the 
I. nil.  iirm-  he  would  olwuys  be  facing  the  direction  in  which  the  car  is 
'i.i  .i  11,11^'.  If  elect  roniagnetic  control  is  adopted,  it  would  only  be  inics- 
ir  ,  '■■  duplicate  the  ntcering  geai,, provided  the  electromagnetic  conliol 
..  ppu  •uin  IK  put  in  Bucli  a  poHition  as  to  be  accessible  when  facing  cillicr 
'  I'  fi  111  or  the  back  of  the  car.  KilblT  electrical  speed  control  of  the 
I  ■' ■•■I   "ilh  II  wrieii  parallel  arrangement  may  be  adopted  juovidi  d  the 

'■'    -  -uch  an  to  give  maximum  torque  on  the  low  speeds  of  a 

'  rmjlor.     The  cIuikhIh  should  Ije  arranged  for  a  ma.xiMiiim 
lien  jier  hour  and  an  automatic  uiTangement  should  be 

-  - 1-1 -T  '  ilhiT  the  electrical  or  mechanical  brakes  immediately  this 

"jftU  la  ezcerded.     Tliu  car  ithould  be  equippid  with  two  foot-brakes 


PORTABLE   OUTFIT  FOR  WELDING. 


The  need  for  a  light  jiortable  outfit  for  electric  welding  rail  bonds 
to  the  rails  has  been  met  in  the  portable  welder  recently  put  ou  the 
market  by  the  Electric  Railway  Improvement  Co.,  of  Cleveland, 
Ohio.  The  outfit  consists  of  an  electric  furnace,  weighing  65  lbs. 
and  a  rheostat  weighing  200  lbs.  By  means  of  these  two  pieces  of 
apparatus,  current  may  be  taken  from  the  trolley  and  utilised  iJi 
welding  the  copper  rail  bond  to  the  rail.  It  is  claimed  that  when 
the  weld  is  completed  the  copper  of  the  bond  and  the  steel  of  the 
rail  are  s^  firmly  unitctl  that  there  is  no  likelihood  of  a  depreciation 
of  the  electrical  contact  thus  made. 


ELECTRIC  TRAMWAYS  IN  AUSTRALIA. 

The  following  table  is  taken  from  some  statistics  relat  ing  to  electric 
tramways  in  the  Commonwealth  of  Australia,  published  in  a  recent 
issue  of  the  "  Coiunionwealth  Engineer."  Compared  with  1015, 
there  was  an  increai-c  of  3'.).:!  route  miles  of  line  t)peiu'd  and  in  the 
nuinl;er  of  cars  employed.  There  was  a  slight  increase  in  the  mileage 
of  Kteam  lines,  but  a  drop  of  r,  miles  occurred  in  the  horst-oporated 
lines.  311  ndles  of  the  electric  lines  are  on  the  standard  gauge, 
71  miles  arc  on  a  3  ft.  U  in.  gauge  aiul  the  reniaindi  r  on  a  5  ft.  3  in. 
gauge. 


i    MilcBKe 

-'    '                                 '     (mutt)) 

..;ii-n. 

Capital 
cost. 

Current 
Kcneratcd 
(Kw.-hrs.) 

Tram 
miles 
run. 

Gross 
revenue. 

Working 
expenses. 

Passengers 

carried 

(thousands). 

No.' of 
care. 

7(i-r>7 

£7,.t40.808 
1. on  1. 0117 
l,4;i7,5.W 

81,«tS!t,00() 
7,r.00,(K)0 

2r>,  407.000 
4.. 130,000 
1.112.000 
I.OM.tlOO 
2.7H2.(KH) 
H2r),000 

£1,834,023 
204.071 
347,437 
:tOII,l)|5 
181,340 
02,317 

£l,4(!n.22(i 
ir.|,.>t3 
1!I3,3(17 
101,070 
120,422 
43..')14 

20!),()34 
30,070 
48,102 
42,287 
17,501 
7.188    • 

1,430 
11)3 

1       ;»8!!0 

151 

1     tiTim 

L.M'.IJS        ll.r.st.OlHi 
l,OII2,28n         4,IW4,(MMI 

3:iii,2H        i.;«is.(HH) 

170 

r.().7f> 

121 

2(»(K) 

52 

"'                             ■'■"     ■       'i;i2.7(l4,i:«l    1  117.127,(100 

42,r>70,OOO 

£2.030.703 

£2.178.142 

415,448 

2,ii;o 

'    -"t  •am,  cable  and  horw  lin™  are  in  operation  :   Sloani  (miles)  :  N.S.W.,  73J  j  Victoria,  1 ; 
\  i.il'.r,.i,  in.      Il<ir«t' (inljrh) :   Viotoria,  tl ;  Kimtli  AiiHlralia,  20}  ;  W.  stiin  Aiistialia.  2(1. 
■  ■  of  llic-  vnriouo  Imuiwnv'  serviWH  are  :  (iovcTMinent  (mili'N)  :  N.S.W  ,  2l<.lj  ;   Victoria,  fij  :  S-  Australia, 
.      i.     Muiiolpnl  (mllcH):   Victoria.  32;  gu"CnHlaml.  7;  ,S.   Auxtralia.   lio'      \V.    Aii-lralia.    II:  Tasmania,  20. 
.Mm«iy4lmili*>i  N.8.W.,3|:  Vlotori».  801  ;  QuctMinland,  38^  ;  \V.  Auslralift.  |4J. 


199 


SUPPLEMENT  to  "  The  Electrician,"  March  30,  1917.    (xxv.) 


K 


Increased    production 
is  the  direct  result  of  a  Scientific 
Lighting    Installation     in     the     modern 
factory.     This  is  entirely  due  to  the   fact  that 
adequate  illumination  is  the  direct  means  of  saving 
time  and  material  and  effectively  preventing  accidents  to 
men    and    machinery.       The    utmost    illumination   efficiency 
is  assured  by  installing 

BENJAMIN 

REFLECTOR   FITTINGS, 

because  their  scientific  design  guarantees  that  all  the  light  is  utilised  to  the 

best  advantage  and  distributed  in  the  direction  where  it  is  most  needed. 
Manufactured   at  our  London   Works  of   special  quality    Vitreous  EnameUed    Steel 
to  withstand   hard    wear,   and   supplied  complete  with   correct   Lampholder   ready 
for  installing. 


;  Large    variety   of   designs   and   sizes  suitable  for  every  class 

'^  of   installation— small  or   large. 
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The  Safest  &  Surest 
Method   of   Earthing 


ri+ 


f 

\ 


'THE  earth  plate  usually  eni- 
■^  ployed  is  effecrive  but 
requires  a  good  deal  of  care  in 
installing  and  its  lasting  proper- 


PARAGON 

Earth  Cone 


s  easily  installed  and  ensures  a 
ertain  and  permanent  earth.  It 
>^a  ptrforated  Copper  Cone 
containing  charcoal,  which  at- 
tracts and  retains  moisture, 
ihus  keeping  the  surrounding 
earth  moist  indefinitely.  It  is 
superseding  the  Earth  Plate  in 
Railway,  Tramway.  Telegraph. 
Telephone.  Lighting  and  Power 
Stations   all    over    the    World. 


Write  to-day  for   ExplonO' 
tory  Folder, 


SCHOLEY  &  CO.,  Ltd. 
56,  Victoria  Street, 
London.    S.W.  1. 


Canadian  and  Indian 
MICA 

CUT,  SLAB  &  SPLITTINGS. 

MINIMUM  STOCK  200.000  lb*. 


Peerless    Leatheroid   Insulation. 

Dynamo  Tapes,  Hollow  Braid,  Empire  Clotb. 
Pure  Asbeitoj  Ribbont,  Paper,  Tubes  and  Sheets. 
Pure  Asbestos  Woven  Tape  and  Hollow  Braid. 
Vulcanized  Fibre  Sheet,  Tube  and  Rod. 
Ebonite     Sheet,  Tube  and  Rod. 
Presspabn  and  Insulating  Papers,  Felts,  Baize. 
Electrical  Pure  Rubber  and  Adhesive  Tape. 


WE  HAVE  UEEN  AWARDED  THE  CONTRACT  hOR 

THE  WHOLE  OF  THE  MICA  REQUIRED  BY  BRITISH 

ADMIRALTY    OVER    1912  lo  1917. 


ATTWATER  &  SONS, 

AmJ;'.7.';i7......      HopWOOd   St.   Milll,  KMnbll.hedlSeB 

.;?!a'^??*  ***■         PR  F  <%TON  '"''  Edition  A  H  c 

iOW(2llui).  rfVCO  I  Wl''!,  fc  W..i«r.  Union. 


ELECTRIC  FURNACE  PROGRESS. 

In  a  note  on  the  progiess  of  the  electric  method  .of  melting  bv 
tlie  >Sheffie!d  steel  manufactures,  the  "Iron  and  Coal  Trader 
Review  "  states  that  Messrs.  Kayser,  Ellison  &  Co.  recently  placed 
an  order  for  a  10-ton  electric  furnace  of  the  (Jreaves-Etchells  type, 
in  addition  to  one  of  30  cut.  capacity,  which  it  is  expected  will 
soon  be  running. 

One  of  the  same  type  of  .S  tons  capacity  has  ken  ordered  bv  Messrs. 
.T'lo.  Hy.  Andrew  &  Co.,  .and  30-cwt.  furnaces  have  also  been  ordered  bv 
Thos.  Andrews  &  Co.  and  Acoles  &  Pollock  (of  Biraiiii-jham)  A  small 
tvpe  of  Greaves-Etehells  furnace  at  the  works  of  Messrs.  Spcar'dt  .Jackson 
has  now  made  over  1,050  heats  of  high-speed  steel,  and  the  lining  has 
only  once  been  renewed.  A  further  larger  furnace  ot  the  same  tvpe  was 
suco?ssfully  started  up  for  the  firm  last  week,  and  also  a  furnace  at 
Messrs.  Samuel  Osborn  &  Co's.  The  makers  of  the  furnace  (Messi.-.T.  H. 
Watson  &  Co.)  are  negotiating  for  many  move  furnaces.  Alreauv  "the 
number  at  work  or  about  to  be  installed  exceeds  20  and  there  is  no  doubt 
that  the  electric  furnace  has  a  great  field  before  it.  It  is  the  onlv  tvin- 
of  furnace  that  can  readilv  melt  the  whole  of  its  charge  in  the  shape  <i! 
turnings,  &c.  All  other  furnaces  can  only  use  a  verj  limited  quantitv 
of  turnings,  and  the  remainder  must  be  new  raw  materials,  pig-iron,  &c  . 
which  require  ship  room  and  rail  carriage.  The  electric  furnace  can  make 
sound  steel  or  castings  directly  from  turnings,  antl  the  ideal  scheme  would 
be  to  erect  these  furnaces  wherever  there  is  an  accumulation  of  turnings 
or  steel  scrap  and  a  supply  of  electric  current. 

A  new  steel  foundry  has  been  designed  by  Messrs.  Thwaites  Bros.,  of 
Bradford.  The  melting  plant  at  present  consists  of  two  Snyder  electric 
furnaces,  each  of  a  nommal  capacity  of  30  cwts.  They  are  employed 
exclusively  for  melting  scrap  and  when  in  full  blast  give  sevtii  melts  in 
the  24  hours.     A  third  similar  furnace  will  shortly  be  installed. 

Arrangements  were  recently  made  by  the  Imperial  Munitions  Board 
and  the  Harbour  Commission  of  Toronto  for  the  erection  of  an  electric 
steel  plant  with  a  capacity  of  300  tons  per  day.  It  is  hoped  that  the  plant 
will  be  in  operation  by  July. 

CLEANING  TtJRBINE  BLADES  AND  CONDENSER  TUBES. 


Kxhauiit  steam  from  two  l.OOOkw.  reciprocating  engines  is  being 
utilised  to  operate  a  2,000  kw.  mixed-pressure  turbijie  at  the  power 
station  of  the  Des  Moines  City  Railway  Co.  (Since  considerable  sus- 
pended oil  is  carried  over  in  the  exhaust  steam,  means  had  to  be  pro- 
vided for  removing  the  deposit  and  scale  formed  on  the  turbine  blades 
and  tubes  of  the  surface  condenser  used  with  the  mixed-pressure 
unit.  The  following  arrangements,  according  to  the  "  Electrical 
^^'orld,"  have  been  made  : — 

A  2  in.  pipe  was  installed  to  connect  the  circulating  pump  with  a  2  in. 
li"ad"r  at  one  end  of  the  condenser.  From  this  head  five  pipes,  tjipering 
from  2  in.  toO-7.5  in.  in  diameter,  were  connect"d  acro.ss  the  section  of  the 
condenser  above  the  turbine  room  floor.  Eacli  pi])o  was  tapjx-d  into  the 
condenser  through  nine  small  bore  pipes.  About  even'  three  months, 
when  a  machine  is  shut  down,  the  hot  well  is  pum])ed  dry  and  a  barrel  ot 
kerosene  oil  diuupcd  into  the  handhole  in  the  condenser.  The  discharjte 
pipe  on  the  hot-well  pumi>  leading  to  the  heaters  is  closed  and  the  valve 
in  the  pipe  leading  up  to  the  header  over  the  condenser  opened.  The 
hot- well  pump  is  then  used  to  force  the  kerosene  from  the  hot  well  through 
th"  spray  noz7,lcs.  The  circulation  is  continueil  for  two  to  three  hours 
and  th(^  kerosene  then  drained  otT  and  the  deposit  allowed  to  settle.  The 
light  oil,  which  rises  to  the  top,  is  drawn  off  for  treating  the  turbine. 
The  kerosene  treatment  is  given  to  the  turbine  in  .50  gallon  quantities 
once  a  week  through  a  0-75  in.  pipe  with  numerous  needle  point  holes  in 
it.  This  pipe  is  insert'-d  across  the  steam  intake  }>ipe.  Since  the  kero- 
sene is  carried  into  the  condenser  with  the  steam  it  helps  to  keep  the  tubes 
free  of  deposit.  This  procedure,  supplemented  by  the  thorough  clianing 
of  the  condenser  every  three  months  keeps  the  turbine  and  condenser  in 
good  coiidition.  Determinaticm  of  the  cond'iiser  condition  is  made  fre- 
quently by  means  of  the  vacuum  gauge,  which  is  connect' d  so  that  it 
may  be  miid"  to  read  th"  pr  -ssure  at  the  intake  and  outlets  separately,  the 
diflerenc"  giving  a  good  indication  of  the  condition  of  the  condensing 
suriac's  wie  11  conipaied  with  the  same  reading  taken  when  the  tubes  are 
eleU'l. 
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